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Executive Summary

EXECUTIVE SUMMARY

This is the first of several reports that describe the results of the Resource Conservation and Recovery
Act (RCRA) facility investigation (RFI} to evaluate contamination at Technical Area (TA) -2. TA-2 is
located in former Operable Unit 1098, which is part of Field Unit 4 in the Environmental Restoration
Project at Los Alamos National L.aboratory (the Laboratory). Included in this RFI report are
recommendations for Potential Release Site (PRS) Nos. 2-004(a through f), 2-008(b), and 2-012.

TA-2 is located in the upper part of Los Alamos Canyon. It is bounded to the east and southeast by TA-21
and TA-53, respectively, and to the west by TA-41.

TA-2 was used continuously from 1944 to 1993 to house a series of smali research reactors. The earliest
reactor, the water boiler, which operated from 1944 to 1974, consisted of three successive homogenous
liquid-fueled reactors. This reactor was decontaminated and decommissioned in 1986 and 1987. The first
of the solid-fueled reactors, Clementine, which operated from 1946 until its decommissioning in 1953, was
a plutonium-fueled, mercury-cooled, self-contained reactor. Since 1956 TA-2 has been the site of the
Omega West Reactor (OWR), an 8-MW, water-cooled nuclear reactor fueled by highly enriched solid
uranium. In 1993 the OWR was placed on standby status, and the reactor is currently inactive.

Effluent routes from TA-2 include ventilation stacks, septic systems, storm sewer lines and discharge
channels, industrial waste lines and outfalls, and leaking storage structures including underground and
aboveground tanks. The chemicals and other constituents that contributed to the list of potential
contaminants include metals, volatile and semivolatile organic compounds, polychlerinated biphenyl
compounds, and radionuclides. Radionuclides were investigated as part of this RFI, although radiological
contamination is not regulated by RCRA.

The TA-2 facility is in standby status awaiting the potential start-up of the OWR. Many of the PRSs at the
site are associated with structures that are part of OWR. Existing structures and utility lines presented
safety concerns for drilling and limited the scope of the investigation for some of the PRSs at TA-2.
Therefore, those PRSs cannot be characterized until the structures have been removed. It is
recommended that further characterization and final action for the following PRSs be deferred untii the
OWR has been decommissioned (which is currently anticipated to commence in fiscal year 1998): PRS
Nos. 2-004(a through f} and 2-012. PRS No. 2-008(b) is recommended for no further action. The
recommendations for each PRS are summarized in Table ES-1,

TABLE ES-1
SUMMARY OF PROPOSED ACTIONS

Proposed Action ‘
NFA Further Section
PRS HSWA | Criteria Action Rationale No.
2-004(a through f) No Deferred until The PRSs cannot be investigated until 51

decommissioning | after the site has been decommissioned
because they are associated with
structures that will be removed.

2-008(b) Yes 1 The PRS cannot be located; apparently it 5.2
never existed.
2-012 No Beferred until The PRSs cannot be investigated until 53

decommissioning | after the site has been decommissioned
because they are associated with

structures that will be removed.

TA-2 RFI Report ES-1 September 1996
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ACRONYMS AND ABBREVIATIONS

COPC
cpm
CVAA
DOE
DOE/LAAO
EDL
EPA
EQL

ER

FIA
FIMAD
GC/ECD
GC/MS
GFAA
ICPES
ICPMS
WP

J

J+

J-
LANL-ER-8OP
LCS
LSC
MDA
MSL
Myr
N/A
N.A.
NFA
NM
NMED
ou
OVA
OWR
PCB
PE
ppm
PRS
QAPP
QA/QC

chemical of potential concern

counts per minute

cold vapor atomic absorption

Department of Energy

Los Alamos Area Office of the Department of Energy
estimated detection limit

Environmental Protection Agency

estimated quantitation limit

Environmental Restoration

flow injection analyzer

Facility for Information Management, Analysis, and Display
gas chromatography/electron capiure detector

gas chromatography/mass spectrometry

graphite furnace atomic absorption

inductively coupled plasma emission spectroscopy
inductively coupled plasma mass spectrometry
Installation Work Plan

The analyte was positively identified, and the associated numerical value is the
approximate concentration of the analyte in the sample.

Reported value is an estimate and likely biased high.
Reported value is an estimate and likely biased low.
Laboratory Environmental Restoration Project standard operating procedure
laboratory control sample

liquid scintillation counting

minimum detectable activity

mean sea level

million years

not applicable

not available

no further action

New Mexico

New Mexico Environment Department

Operable Unit

organic vapor analyzer

Omega West Reactor

polychlorinated biphenyl

performance evaluation

parts per million

potential release site

Quality Assurance Project Plan

quality assurance/quality control

TA-2 RF! Report
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Acronyms

QcC quality control

R The sample results are rejected because of serious deficiencies in the ability to
analyze the sample and meet quality control criteria; presence or absence cannot
be verified.

RCRA Resource Conservation and Recovery Act

RFI RCRA facility investigation

SAL screening action level

SAP sampling and analysis plan

SVOC semivolatile organic compound

TA Technical Area

™ test well

U The analyte was analyzed for but not detected. Reported value is the sample
quantitation limit or detection limit.

UJ The analyte was analyzed for but not detected. Reported value is an estimate of
the sample quantitation limit or detection limit.

us United States

usT underground storage tank

UTL upper tolerance limit

vOC volatile organic compound
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Chapter 1 Introduction

1.0 INTRODUCTION

This report describes the Phase | results of the Resource Conservation and Recovery Act (RCRA) facility
investigation (RFI) in portions of Technical Area (TA) -2 at Los Alamos National Laboratory (hereafter
referred to as “the Laboratory”). The purpose of the investigation was to evaluate contamination at former
Operable Unit 1098 in Field Unit 4 of the Laboratory’s Environmental Restoration (ER) Project. Sampling
activities were conducted under the guidelines described in the RF! Work Plan for Operable Unit 1098
(LANL 1993, 21404) (hereafter referred to as “the work plan™). The work plan was approved by the
Environmental Protection Agency on November 16, 1993. Included in this RFI report are the results of
Phase | investigations for Potential Release Site (PRS) Nos. 2-004(a through f), 2-008(b), and 2-012.

1.1 General Site History

Details of the history of TA-2 are discussed more completely in Section 3.3 of the work plan (LANL 1993,
21404). See Figure 1.1-1 and Figure 1.1-2 for the location of TA-2.

TA-2 was used continuously from 1944 to 1993 to house a series of small research reactors. The earliest
reactor, the water boiler, which operated from 1944 to 1974, consisted of three successive homogenous
liquid-fueled reactors. This reactor was decontaminated and decommissioned in 1986 and 1987. The first
of the solid-fueled reactors, Clementine, which operated from 1946 until its decommissioning in 1953,
was a plutonium-fueled, mercury-cooled, self-contained reactor. Since 1956 TA-2 has been the site of the
Omega West Reactor (OWR), an 8-MW, water-cooled nuclear reactor fueled by highly enriched uranium
contained as solid fuel. In 1993 the OWR was placed on standby status, and the reactor is currently
inactive.

The water boiler reactor was fueled by a liquid-uranyl compound. Primary reactor water contained a uranyl
nitrate solution that underwent fission processes, which resulted in a variety of fission products including
37Cs, %°Sr, and *Tc. Secondary cooling water, which contained small amounts of fission products, was
routinely discharged to Los Alamos Creek. Off-gases from the water boiler, which contained low levels of
gaseous fission products, were routed through an underground line to the mesa top south of the reactor
and discharged through a stack.

The OWR is housed in the main TA-2 building, TA-2-1 (see Figure 1.1-3). It is a plate-type reactor that is
contained in an 8-ft-diameter, 24-ft-high closed stainless steel tank filled with cooling water. Off-gases
were routed through a tank where vapor condenses before the gases were routed through a line to the
discharge stack. Primary cooling water was pumped through a closed system from the reactor tank to a
surge tank and then into a cooling tower. From the cooling tower, the water was pumped into a buffalo
chiller (which is a cooling system) and then through ion-exchange tanks to remove contaminants.

Effluent from this process was then pumped into three effluent storage tanks. The waste in the tanks was
subsequently pumped into the acid waste lines to TA-50 for treatment. Releases of tritium resulted from a
leak in the primary cooling system, which was discovered in January 1993 and continued until March
1993 when the line was drained (LANL 1993, 21404). Table 1.1-1 summarizes the PRSs discussed in
this RF1 report.

TA-2 RFI Report 1-1 September 1996
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Chapter 1 Introduction

JABLE 1.1-1
SUMMARY OF POTENTIAL RELEASE SITES

RFl Report  Work Plan PRSs Included in
Section Section Decision Set Description

5.1 7.5 2-004(a through f} | Omega West Reactor, three 1,200-gal. effluent storage tanks;
underground concrete pit that contains pump and valve system;
equipment building that contains main circulating pump, other
pumps, the buffalo chilier, and tanks for ion-exchange system

5.2 7.9 2-008(b) Inactive outfall from photographic processing laboratory

53 7.13 2-012 Two underground storage tanks (TA-2-28 and TA-2-67)

1.2 RFI Overview

The purpose of the Phase | investigation was to determine whether chemicals of potential concern
(COPCs) are present in the PRSs at TA-2. Results of this investigation are used to determine if a site

. requires additional investigation (additional Phase | or Phase 1),

. may be removed from the RCRA Hazardous and Solid Waste Amendments Module Vill Permit and
recommended for no further action, or

. is a candidate for expedited cleanup or voluntary corrective action.

A complete description of the conceptual model for contaminant fate and transport is discussed in
Chapter 5.0 of the work plan (LANL 1993, 21404). The conceptual model contains four primary
contaminant transport pathways: soil and sediment erosion, surface water movement, vadose and ground
water movement, and airborne particle transport.

Site-specific factors such as contaminant type(s), contaminant volume(s), release history, and physical
conditions also govemn the movement of contaminants from a release site. Primary release mechanisms
consist of two types: operational and accidental. Operational releases are generally governed by a
regulatory mechanism such as the Clean Water Act, the Ciean Air Act, or RCRA. An operational loss of
contaminants includes the release of constituents through either routine process operations or
intentional but unplanned releases. These release mechanisms include system discharges, outfalls,
septic systems, air emissions, and test procedures. An accidental loss of contaminants may include
unintentional releases such as leaking underground storage tanks, surface overflows, spills, leaks, and
operational accidents. Secondary release mechanisms are those processes that mobilize contaminants
within a medium or among media receiving the primary release. Mobilizing processes for contaminants in
water include surface water bulk flow, percolation and migration in the vadose zone, ground water
transport, and volatilization. Mobilizing processes for soil include wind-driven aeolian processes, biotic
uptake, and soil erosion.

Because the purpose of the Phase | investigation was to determine whether COPCs are present, the
conceptual model used site-specific information related to the above processes to determine a potential
worst-case contaminant release as the basis for developing a sampling and analysis plan (SAP). SAP
development included the use of models and judgment decisions to select the number and location of
samples to be collected for most PRSs at TA-2.
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1.3 Field Activities

Field activities followed SAPs that were submitted as part of the work plan, except as noted in Chapter 5.0
of this RFI report. Field activities began on January 30, 1985, and ended on May 12, 1995. The SAPs
called for field surveys to be performed at the PRSs before collecting samples. These surveys included a
site reconnaissance to locate the PRSs and associated features, and environmental surveys to identify
health and safety concerns for each site. All survey and sampling activities followed applicable Laboratory
ER Project standard operating procedures (LANL-ER-SOPs) (LANL 1991, 21556).

Site reconnaissance included a review of archival data, engineering drawings provided by the Laboratory’s
Facility Project Delivery Group (FSS-6}, aerial photographs, utility mark-outs, and site visits. These surveys
were conducted by the field team leader with support from the other field team members. During the
surveys, the PRSs were localed, staked, and documented. If the results of these surveys corresponded
accurately to the original SAPs, then predetermined sample iocations were staked. However, if the
surveys found discrepancies between actual site conditions and the original SAPs, best professional
judgment was used to relocate the sample sites. The results of the surveys were documented in daily
activity logs, preimplementation site survey forms, and field notebooks.

The environmental surveys conducted at each PRS consisted of walking surveys using field screening
instruments to screen for radioactivity and organic contamination. These surveys were performed by the
field team site safety officer and radiological control technician. Radiation grid surveys were conducted
using a Ludlum Model 139 ratemeter with a Model 43-32 air proportional alpha detector, a Ludlum Model
12 ratemeter with a Model 44-8 beta/gamma detector or an Eberline Model ESP-1 ratemeter with a Model
HP-260 beta/gamma detector, and a Ludlum Model 19 dose ratemeter. Organic screening was performed
using a Century flame ionization detector. Some SAPs required that environmental survey results be
used to select sample locations for biased sampling at a specific PRS. In those cases, the sample sites
were located, staked, mapped, and documented on daily activity logs and preimplementation site survey
forms.

The foliowing LANL-ER-SOPs were followed during sampling activities (LANL 1991, 21556).

. Surface soil samples were collected from the ground surface to a depth of 12 in. using a stainless
steel scoop in accordance with LANL-ER-SOP-6.09, “Spade and Scoop Method for Collection of
Soil Samples.”

. Subsurface soil samples were coliected from 1-ft intervals of 3-in.-diameter cores using either

hand augers for near-surface samples in accordance with LANL-ER-SOP-6.10, “Hand Auger and
Thin-Wall Tube Sampler,” or hollow-stem augers with spiit-spoon core barrels for sample recovery
using a drill rig in accordance with LANL-ER-SOP-6.24, “Sampie Collection for Split-Spoon
Samplers and Shelby Tube Samplers.”

Chapter 5.0 of this RF| report describes in detail the specific field activities performed for each PRS.

September 1996 1-6 TA-2 RFI Report
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Chapter 2 Environmental Setting

2.0 ENVIRONMENTAL SETTING

The environmental setting of the Laboratory is described in Section 2.4 of the Installation Work Plan for
Environmental Restoration Program (IWP) (LANL 1985, 52009). A detailed discussion of the
environmental setting for Technical Area (TA) -2, including climate, geology, hydrology, and a conceptual
hydrogeologic model for the area and its surroundings, is presented in the RF/ Work Plan for Operable
Unit 1098 (LANL 1993, 21404). This chapter summarizes the environmental setting of TA-2 in upper Los
Alamos Canyon. This chapter also assesses the magnitude and importance of potential exposure
pathways within TA-2, especially surface water and ground water.

2.1 Climate

Los Alamos County has a semiarid, temperate, mountain climate as summarized in Chapter 2 of the IWP
(LANL 1995, 52009) and discussed in detail by Bowen (1990, 6899).

The climate in TA-2 influences soil development (Birkeland 1984, 44018) and the iransport of
contaminants in surface and subsurface environments. The speed, frequency, direction, and stability of
the wind can influence the airborne transport of contaminants; the form, frequency, intensity, and
evaporation potential of precipitation can strongly influence surface water runoff and infiltration within
upper Los Alamos Canyon west of state road New Mexico (NM) 4.

The Laboratory operates and maintains four meteorological stations; none are located in the canyons.
One of these stations, the East Gate station (which is the meteorological station that is closest to TA-2),
located between Los Alamos Canyon and Pueblo Canyon, has provided data continuously since 1987
(Bowen 1990, 6899).

Surface winds measured at the East Gate station are generally light, with strong winds often occurring in
the spring. The predominant direction for all winds is from the south and southwest {(Environmental
Protection Group 1994, 35363). These data imply that any airborne contaminants that are blown from
TA-2 onto the mesa tops would be dispersed primarily toward the northern and eastern boundaries of the
Laboratory and over the eastern portion of the Los Alamos townsite. During 1989 wind speeds registered
al the East Gate siation were less than 5.5 mph 38% of the time and greater than 11 mph 21% of the time.

Observations made at TA-41 in Los Alamos Canyon show that atmospheric flow in the canyons is quite
different from flow on the mesa tops. Therefore, the transport of airborne contaminants within Los Alamos
Canyon may follow a different pattern. During the nighttime, cold air generally flows down-canyon. This
gravity flow is steady and continues for an hour or two atter sunrise when it abruptly ceases and is followed
by an unsteady up-canyon flow for a couple of hours. The interaction of up-canyon winds with the
prevailing winds on the mesa tops results in variable wind speeds and directions, usually northeasterly or
northwesterly, on the canyon floor. Down-canyon flow usually begins again around sunset.

The average annual precipitation in Los Alamos Canyon varies from 13 to 23 in. (Environmental Protection
Group 1994, 35363). Approximately 50% of the precipitation on the Pajarito Plateau occurs during brief,
intense thunderstorms in July and August, which often cause significant surface water runoff. The
prevalence of short, intense siorms indicates that surface erosion and surface water transport are potential
mechanisms for the movement of surface contaminants in Los Alamos Canyon particularly during the
summer months. Approximately 20% of the normal annual precipitation occurs as snowfall in December,
January, and February; the remaining 30% is distributed throughout the other seven months of the year.
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2.2 Geology
2.2.1 Geologic Setting

A detailed discussion of the geology of the entire L.os Alamos area can be found in Section 2.5.1 of the
IWP (LANL 1995, 52009). A summary of that material, emphasizing conditions expected at TA-2, is
presented below.

2.2.1.1 Stratigraphy

TA-2 (located in upper Los Alamos Canyon} lie on the east flank of the Jemez volcanic field and the active
west margin of the Espafiola basin of the Rio Grande rift. The bedrock units that either crop out on the
floor of Los Alamos Canyon or are present in the subsurface and are of hydrological significance are
described in ascending order.

Figure 2.2.1-1 illustrates the thicknesses of the major bedrock units in the vicinity of upper Los Alamos
Canyon by showing the lithologic logs of four wells (EGH-LA-1, LAO{{A)-1.1, Otowi-4, and Otowi-1).
Bedrock geologic maps for the Pajarito Plateau and surrounding areas have been published by Smith et
al. (1870, 9752) and Griggs (1964, 8795).

2.2.1.1.1 Santa Fe Group

Below the Totavi Formation are the formations of the Santa Fe Group, which were deposited during the
Miocene and early Pliocene Age. The rocks of the Santa Fe Group are a thick series of terrestrial
conglomerates, sandstones, and mudstones with minor limestones, evaporites, volcanic tuffs, and
intercalated basalts. In the Los Alamos area, the Santa Fe Group is divided into the Tesugue Formation
and the Chamita Formation.

The Tesuque Formation contains clastic rocks derived primarily from Precambrian basement and Tertiary
volcanic sources to the east and northeast of the Espafiola Basin and has an age range of about 7 to 21
million years (Myr) (Maniey 1979, 11714; Cavazza 1989, 21501). The Tesuque Formation exposure
nearest to the Laboratory occurs at the base of the Jemez volicanic field on the east side of St. Peter's
Dome and on the west edge of the Pajarito fault zone on the southwest Pajarito Plateau.

The Chamita Formation has been dated at 4.5 to 6 Myr. it is considered by some geologists to be
representative of axial deposits of an ancestral Rio Grande rift. Chamita deposits thicken toward the west
side of the Espafiola Basin and overlie and interfinger with the Tesuque Formation. Older Chamita
deposits are seldom exposed because they are generally covered by volcanic rocks of the Jemez
Mountains and Pajarito Plateau. The Chamita Formation contains a larger proportion of Paleozoic
limestone cobbles in its conglomerate layers (Dethier and Manley 1985, 21506). Upper layers of the
Chamita Formation may contain cobbles of Jemez voicanic rocks, primarily andesites and dacites.

2.2.1.1.2 Tschicoma Formation

The Tschicoma Formation consists of a sequence of dacitic domes and lavas that erupted from vents in
the central to northeastern Jemez Mountains between 3 and 7 Myr ago (Gardner et al. 1986, 21527).
These rocks crop out extensively throughout the headwaters of Los Alamos Canyon. Tschicoma lava
flows range in composition from andesite to low-silica rhyolite. Ignimbrites and ash deposits are also
present, but they are volumetrically important only in distal exposures of the Tschicoma Formation. The
formation is thickest (up to 2,500 ft) in the area of the drainage divide, but flow units are lenticular and
thicknesses are highly variable. The Tschicoma Formation thins eastward beneath the Bandelier Tuff on
the Pajarito Plateau and interfingers with the Puye Formation with which it is penecontemporaneous.
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Figure 2.2.1-1. Lithologic logs for three wells in Los Alamos Canyon.
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2.2.1.1.3 Totavi Formation

The Totavi Formation (formerly the Totavi Lentil} is exposed at Totavi and areas to the east in lower Los
Alamos Canyon and apparenily thickens in a northwest direction beneath the Pajarito Plateau. The Totavi
Formation is a coarse, poorly consolidated conglomerate composed of granitic and metamorphic cobbles
with an arkosic matrix. This formation was probably deposited between 2.5 and 3.5 Myr ago. According to
Griggs (1964, 8795, p. 31), the Totavi Formation deposits are interbedded between two dacite flows of
the Tschicoma Formation beneath Los Alamos Canyon.

2.2.1.1.4 Puye Formation

Underlying the Bandelier Tuff is the Puye Formation, a volcanogenic alluvial fan sequence, which was
formed by erosion of the Tschicoma volcanic center to the west. The Puye Formation is distributed over
an area of 200 km? and contains approximately 15 km?® of volcaniclastic material deposited primarily
between 1.9 and 3.5 Myr ago (Pliocene Age to Pleistocene Age). The Puye Formation was described by
Griggs (1964, 8795) and mapped by Griggs and by Smith et al. (1970, 9752). The unit is well exposed
north of Los Alamos Canyon and is intersected by all the deep water wells in the northern Pajarito Plateau
(Dransfield and Gardner 1985, 6612).

Most of the Puye Formation conglomerates contain cobbles of dacitic to andesitic composition in a
volcanic sand matrix. At least 25 ash beds of dacitic to rhyolitic composition are interbedded within the
fanglomerates (Turbeville et al. 1989, 21587). The fanglomerates display considerable lateral variation and
are complex, intertonguing mixtures of stream flow, sheet flow, debris flow, block and ash flow, pumice fall,
and ignimbrite deposits. The Puye Formation is 183 m thick beneath Sigma Mesa. Interbedded
Tschicoma dacite and andesite flows and Cerros del Rio basalt flows are common. The former relations are
best observed in water wells on the western side of the Pajarito Plateau, whereas the latter relations are
well exposed in White Rock Canyon.

2.2.1.1.5 Cerros del Rio Basalts

Basaitic flows, breccias, and scoria of the Cerros del Rio occur in the subsurface beneath much of the
Pajarito Plateau (Dransfield and Gardner 1985, 6612} and crop out in Los Alamos Canyon east of the
confluence with Pueblo Canyon (Griggs 1964, 8795). These rocks are associated with the Cerros del Rio
basalt field, which lies east of the Rio Grande, and have been dated at 2.0 to 4.6 Myr old (Gardner et al.
1986, 21527). .

2.2.1.1.6 Otowi Member of the Bandelier Tuff

Figure 2.2.1-2 shows a stratigraphic section of the rock types of the Bandelier Tuff. The Otowi Member is
exposed in Los Alamos Canyon from TA-41 eastward to the confluence with Pueblo Canyon. The Otowi
Member is the lower member of the Bandelier Tuff (Griggs 1964, 8795; Smith and Bailey 1966, 21584;
Bailey et al. 1969, 21498, Smith et al. 1970, 9752). It was erupted from a caldera coincident with the
younger Valles Caldera (Self et al. 1986, 21579) 1.613 Myr ago (lzett and Obradovich 1994, 48817). The
Otowi Member is made up of porous, nonwelded, vitric ignimbrite in the middle and lower reaches of Los
Alamos Canyon. The Otowi Member consists of light gray to orange pumice lapilli supported by a white o
tan ashy matrix (Broxton et al. 1995, 50119; Broxton et al. 1995, 50121; Goff 19895, 49682). The matrix is
made up of glass shards, broken pumice fragments, phenocrysts, and fragments of nonvesiculated
periite. This poorly indurated tuff crops out in shallow drainages that incise gentle colluvial-covered slopes
extending from the base of the canyon walls to the canyon fioor.
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Figure 2.2.1-2. Bandelier Tuff weathering profile and unit subdivisions.
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The Guaje Pumice Bed occurs at the base of the Otowi Member and consists of sorted pumice fragments
whose mean size varies stratigraphically and geographically from 0.8 to 1.6 in. Boreholes LADP-3 and
LAOI(A)-1.1 penetrated 280 ft of the Otowi Member, including 28 ft of the basal Guaje Pumice Bed
(Broxton et al. 1995, 50119).

2.2.1.1.7 Cerro Toledo Interval

The Cerro Toledo interval is an informal name given to a sequence of epiclastic sediments and tephras of
mixed provenance that lie between the two members of the Bandelier Tuffi—the Otowi Member and the
overlying Tshirege Member (Broxton et al. 1995, 50121; Goff 1995, 49682). Outcrops of the Cerro
Toledo interval deposits can generally be seen wherever the top of the Otowi Member is exposed. This
unit contains deposits normally assigned to the Cerro Toledo rhyolite as described by Smith et al. (1970,
9752), and it includes well-stratified tuffaceous sandstones and silistones and subordinate primary ash-fall
and pumice-fall deposits (Stix et al. 1988, 49680; Heiken et al. 1986, 48638). The Cerro Toledo interval
also contains intercalated reworked volcaniclastic sediments not normaily assigned to the Cerro Toledo
rhyolite. These deposits include poorly sorted sands, gravels, cobbles, and boulders derived from lava
flows of the Tschicoma Formation. The occurrence of the Cerro Toledo interval is widespread; however,
predicting its presence and thickness is difficult because of the reworking by fluvial processes. The Cerro
Toledo interval forms the bedrock floor of Los Alamos Canyon near TA-41,

2.2.1.1.8 Tshirege Member of the Bandelier Tuff

The Tshirege Member is the upper member of the Bandelier Tuff (Griggs 1964, 8795; Smith and Bailey
1966, 21584; Bailey et al. 1969, 21498; Smith et al. 1970, 9752). It was erupted from the Valles Caldera
approximately 1.223 Myr ago (lzett and Obradovich 1994, 48817). The Tshirege Member is a multiple-
flow, ash-flow sheet that forms the prominent cliffs in Los Alamos Canyon, and the bedrock floor in Los
Alamos Canyon west of TA-41. The Tshirege Member is a compound cooling unit whose physical
properties vary vertically and horizontally (Smith and Bailey 1966, 21584; Broxton et al. 1995, 50121).
The Tshirege Member is not present on the canyon floor at TA-2. Figure 2.2.1-2 shows a stratigraphic
section of the rock types of the Tshirege Member.

2.2.1.2 Geological Structure

The Pajarito Plateau dips gently several degrees 1o the east and southeast. Most of the stratigraphic units
that comprise the plateau reflect this gentle regional dip.

The plateau is bounded on the west by the Pajarito Fault system, which forms the western margin of the
Espanola Basin and has had Holocene movement and historic seismicity (Gardner and House 1987,
6682; Gardner et al. 1990, 48813). This system is characterized by normal faults that commonly cross
each other along the length of the fault and show down-to-the-east movement. The Rendija Canyon fault
is a normal oblique-slip fault with north/south orientation; it crosses Los Alamos Canyon in the vicinity of
TA-41. The Guaje Mountain fault has been projected about one mile south of TA-2 and TA-41 (Figure
2.2.1-3). The fault projection passes directly beneath TA-2. The Rendija Canyon fault and the Guaje
Mountain fault are exposed north of Los Alamos Canyon as zones of gouge and breccia up to several
meters wide with visible offset of stratigraphic horizons. Both faults have down-to-the-west displacements.
Detailed analysis of fracture density, distribution, and size in the vicinity of these faults may help identify
and locate tectonic fracture zones within Los Alamos Canyon that couid be potential pathways for
infiltrating water.
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Figure 2.2.1-3. Locations of major faults at selected Laboratory technical areas.
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2.2.2 Sediments and Soils

A detailed discussion of the soils in the Los Alamos area can be found in Section 2.5.1.3 of the IWP
(LANL 1995, 52009). A summary of that material specific to TA-2 is presented below.

This section discusses sediments and soils within upper Los Alamos Canyon, including soils and
sediments at TA-2 on the canyon floor, soils on the canyon walls, and past sediment sampling
investigations.

2.2.2.1 Erosional Deposits and Sediments

Erosional deposits within TA-2 and other sections of Los Alamos Canyon consist mainly of alfuvium,
colluvium, and landslide deposits. Erosion within this canyon occurs by the foliowing mechanisms:

. wind transpont;

. rockfall, landslides, debris flows, and colluvial shedding from the canyon walls;
. runoff into and within Los Alamos Canyon; and

. water transport within the streams in Los Alamos Canyon.

The floor of Los Alamos Canyon is underlain by thick deposits of alluvium interbedded with colluvium and
other mass wasting deposits. These deposits constitute both the matrix for ground water and storage
areas for contaminants. The history and characteristics of these deposits, including their age, thickness,
and residence times, have important implications for understanding variations in the alluvial ground water
and the length of time that contaminants will remain in Los Alamos Canyon.

Sediments in Los Alamos Canyon range up to at least 78 ft thick, as measured in boreholes in the canyon
floor. These sediments range in texture from coarse, bouldery, dacite-rich gravels deposited during floods
to fine sands, silts, and clays deposited when stream channels overflow. The deeper sediments are quite
old, as indicated by the presence of the approximately 50,000- to 60,000-year-old El Cajete pumice ata
depth of 29 o 52 ft in borehole LADP-3, near the base of the aliuvium (Broxton et al. 1995, 50119). The
presence of this pumice indicates that alluvium has probably been present in the canyons for tens of
thousands of years; therefore, some present-day sedimentary deposits and associated contaminants
could also remain in place for at least that long. However, in some areas alluvium is completely absent, and
the streams flow across bedrock. The most significant such area is located at the confluence of Puebio
Canyon and Los Alamos Canyon, where the streams flow across Cerros del Rio basalt until they reach the
talis above Basalt Spring.

A geomorphic map of TA-2 and vicinity {shown in Figure 2.2.2-1) also was made to aid in the interpretation
of sediment data for TA-2 (Drakos and Inoue 1994, 48850). Examination of sediment and soil
development by Drakos and inoue (1994, 48850) indicate that the low-elevation geomorphic surfaces
along that part of the floor of Los Alamos Canyon are underlain by sediment deposited in the last several
decades, several hundred years, or (in some cases) several thousand years. Additional data on the age of
Los Alamos Canyon sedirments were obtained through radiocarbon dating of alluvium and colluvium at
background sites near the upstream and downstream boundaries of the Laboratory (Longmire et al. 1995,
48818). These measurements indicate that sediments beneath low-lying surfaces near the active stream
channel were deposited primarily within the last 3,000 years.
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2.2.2.2 Soils

Soils on the Pajarito Plateau were initially mapped and described by Nyhan et al. (1978, 5702) and are
discussed in Chapter 2 of the IWP (LANL 1995, 52009). The Nyhan study included only DOE-controlied
lands and certain United States (US) Forest Service lands within Los Alamos County. It did not address
large portions of Los Alamos Canyon east of the Los Alamos County line. Geochemical characterization of
several soil series is provided in detail by Longmire et al. (1995, 52227; 1995, 48818).

The soils were formed in a semiarid climate and were derived from chemical, biological, and physical
weathering of the Bandelier Tuff and the Tschicoma Formation with contributions from eolian deposits and
airfall pumice deposits (Nyhan et al. 1978, 5702).

The scils on the slopes between the mesa tops and canyon floors have been mapped as mostly steep
rock outcrops consisting of approximately 80% bedrock outcrop and patches of shallow, undeveioped
soils (Nyhan et al. 1978, 5702). Soils mapped in the vicinity of TA-2 are generally poorly developed and
are designated as Typic Ustorthents rock outcrop compiex. This complex consists of deep, well-drained
soils that have weathered from dacites of the Tschicoma Formation near the head of Los Alamos Canyon
and from the Otowi Member and Tshirege Member of the Bandelier Tuff in the middle and lower portions
of the canyon (Nyhan et al. 1978, 5702). The surface layers of the Typic Ustorthents rock outcrop
complex are generally a pale brown stony or gravelly, sandy loam approximately 5 cm thick. The
substratum is approximately 150 cm thick and generally consists of a very pale brown or light gray gravelly,
loamy sand or sand. The Typic Ustorthents rock outcrop compiex has moderate to very high permeability
and very low available water capacities; the clay content is also low.

In upper L.os Alamos Canyon, alluvium underlies the Typic Ustorthents rock outcrop complex and consists
of boulders, gravel, sand, silt, and clay. The alluvium varies in thickness and is underlain by either the
Tshirege Member or the Otowi Member of the Bandelier Tuff or the Tschicoma Formation (Nyhan et al.
1978, §5702).

2.3 Hydrology

The hydrology of Los Alamos Canyon is generally discussed in Section 2.5.2 of the IWP (LANL 1985,
52008). The discussion here elaborates on surface water and ground water as contaminant transport
pathways.

The water that flows through upper Los Alamos Canyon (including TA-2) is used by wildlife, livestock, and
humans and therefore constitutes a significant transport pathway to these potential receptors. Studies of
both surface water described in Section 2.3.1 and ground water described in Section 2.3.2 will provide
information required to assess the importance of these transport pathways and o improve the
understanding of surface water transport and ground water transport through the unsaturated and
saturated zones within TA-2. Surface water fiow provides one of the primary mechanisms for redistributing
and transporting contaminants that remain from early Laboratory operations and discharges from currently
operating facilities. Ground water is the other primary mechanism for dispersal of potential contaminant
discharge from laboratory facilities within and adjacent to Los Alamos Canyon.

September 1996 2-10 TA-2 RFI Report
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Chapter 2 Environmental Setting

2.3.1 Surface Water

Surface water occurs in Los Alamos Canyon (including TA-2) as perennial fliow generally in the upper
reaches west of TA-2 including the major tributaries on US Forest Service land west of the Laboratory
boundary.

Flow from spring snowmelt extends down to the confluence with the Rio Grande for several days
approximately one out of every two years. For most of the year, the only surface flow in lower Los Alamos
Canyon results from discharge from the Los Alamos County sewage treatment plant. This flow combines
with perennial flow from Basalt Spring and Los Alamos Spring on San lidefonso Pueblo land just east of
the Laboratory boundary and extends to the Rio Grande.

The predominant mechanisms that affect mobilization of contaminants in TA-2 are sediment transport,
contaminant dissolution/desorption, runoff, infiltration, and percolation. Aspects of surface hydrology that
are relevant to potentially contaminated areas include

. areas and pathways of surface water runoff and sediment deposition;

. - rates of soil erosion, contaminant dissolution/desorption, transport, and sedimentation;
. locations and sizes of areas of disturbed and undisturbed surface soils;

. relationships between infiltration and runoff;

. presence and effectiveness of adsorptive media in retarding infiltration of water-borne

contaminants; and

. fate of infiltrating water.

Runoff from summer storms on the Pajarito Plateau typically reaches a maximum discharge in less than 2
hours after rainfall ceases and generally has a duration of less than 24 hours (Purtymun et al. 1990, 6992).
The high discharge rate that is sometimes observed results in large masses of suspended and bedload
sediments being carried for long distances, occasionally to the Rio Grande. The most extensive studies of
thunderstorm runoff in the Los Alamos Canyon/Pueblo Canyon system were conducted in DP Canyon. in
1967, 23 runoff events were measured. These events carried a total of 88,000 kg of sediments in 36,800
m?® of water (Purtymun and Johansen 1974, 11835),

Spring snowmelt occurs at a low discharge rate during a period of several weeks to several months. in
most years the release of snowmelt water from Los Alamos Reservoir results in nearly continuous surface
water flow in Los Alamos Canyon between the western Laboratory boundary and the vicinity of TA-2.
Snowmelt flow occasionally reaches the Rio Grande. For example, between 1975 and 1986 snow meit
reached the Rio Grande a total of 205 days during 5 of those years, averaging approximately 41 days per
year or approximately 4.7% of the total number of days in the 12-year period.

In surface water samples collected in Los Alamos Canyon near TA-2, concentrations of tritium, Cs, *Sr,
natural and enriched uranium, 2*®Pu, %Py, 2Py, and 2*'Am are commonly above natural background or
regional fallout levels observed at Los Alamos Reservoir (LANL 1993, 21404).
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2.3.2 Ground Water

This section discusses the hydrology of the saturated zones of the alluvium in Los Alamos Canyon; the
intermediate perched ground water zones in the Guaje Pumice Bed, Cerros del Rio basalt, and Puye
Formation; and the deep or regional aquifer in the Santa Fe Group.

Ground water pathways in Los Alamos Canyon are important because of the shallow depth of the alluvium;
the presence of intermediate perched zones (in the Guaje Pumice at the base of the Otowi Member of the
Bandelier Tuff, the Puye Formation, and potentially the Cerros del Rio basalts); and the past and present
discharges into the canyon. These discharges include the

. runoff from the Los Alamos townsite,

. inactive sewage {reatment plant at TA-41,

. cooling water system for the Omega West Reactor at TA-2,

. outfalls at TA-2 within Los Alamos Canyon, and

. outfalls at TA-21, TA-43, and TA-53 into Los Alamos Canyon.

The potential for significant infiltration exists, given the presence of coarse-grained sediments in Los
Alamos Canyon. Special low-detection-limit (0.1 pCi/L) measurements of tritium in several locations in
upper and lower Los Alamos Canyon have recently confirmed the presence of some recent recharge to
the regional aquifer. In addition to tritium, other contaminants have been documented in the alluvium and
in the intermediate perched zones of Los Alamos Canyon. Potential receptors include water users located
downgradient: wildlife, livestock, and wetland plants. Potential exposure points inciude springs, seeps,
gaining streams, and pumping wells.

2.3.2.1 Hydrological Properties

Hydrogeologic properties of Bandelier Tuff (such as bulk density, porosity, permeability, moisture
content, hydraulic conductivity, and moisture characteristic curves) are required to model contaminant
movement. Geochemical data {(including multiparameter adsorption properties, particle surface area,
vadose zone chemistry, water chemistry, and mineralogical characteristics) may be required for
geochemical and solute transport modeling. Most of the available data have been obtained on cores
collected from boreholes. In addition, the influence of fractures and secondary minerals that line the
fractures is not known.

Approximately 30 cores of the Otowi Member of the Bandelier Tuff have been analyzed in detail for
hydrologic properties. Most of these cores came from boreholes in Los Alamos Canyon, Mortandad
Canyon, Sandia Canyon, and Potrillo Canyon. Hydrologic data from core samples are summarized in Table
2.3.2-1 (Rogers and Gallaher 1995, 48845). The following discussion summarizes the limited information
that exists on the properties of the Otowi Member of the Bandelier Tuff (the unit immediately underlying
the alluvium in upper Los Alamos Canyon} and other hydrogeological units.

September 1996 2-12 TA-2 RFI Report
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Chapter 2 Environmental Setting

TABLE 2.3.2-1
HYDRAULIC PROPERTIES OF ALLUVIUM AND BANDELIER TUFF*

Property Alluvium Tshirege Tsankawi Otowi
P, (g/om?® 1424017 (9) 1.23+0.16 (89) 1.25 +0.19 (20) 1.18 +0.096 (32)
0., (%) 433+ 4.3 (8) 48.9 +6.0 (89) 49.0 £9.8 (19) 46.9 +5.26 (32)
S(%)* 46.8 £ 28.9 (8) 35.6 £ 23.8 (86) 46.8+28.4 (19) 33.0£9.9(31)
K., (cm/sec)® 4.4x10* (2) 3.2 x 10* (67) 1.3x 10° (10) 6.3 x 10 (25)
log K. -3.64 (2) -3.85 % .50 (67) -3.25+ 0.70 (10) -3.57 £ 0.49 (25)
8, (%)° 3.8 (2) 2.1+27 (52) 1.7+2.7(9) 2.6 +2.7 (21)
o (1/cm)® 0.385 (2) 0.120 + 0.033 (52) 0.187 £0.194 (9) 0.0066 + 0.0030 (21)
N’ 1.558 (2) 1.759 £ 0.341 (52) 1.481 + 0.246 (9) 1.711£0.218 (21)

Values are mean values + one standard deviation with the number of observations in parentheses (Rogers and Gallaher 1995,
48845).

P = grain density

8., = effective porosity

S = saturation

K. = saturated hydraulic conductivity

log Ko = logarithm to the base ten of saturated hydraulic conductivity
8, = residual saturation

o = constant (unit 1/em) needed in calculating residual water content

e e p oD P

N = curve-fitting parameters for moisture retention curves (van Genuchten 1980, 49927)

The rocks of the Bandelier Tuff tend to have relatively high porosities, ranging from 30 to 63 vol % on tuif
samples collected within the Laboratory boundaries. Porosity values are lower in more densely welded tuff
{(see Section 2.5.2 of the IWP [LANL 1995, 52009]). The effective porosity (interconnected or fluid
accessible porosity) ranges from 18 to 52 vol % (Stephens and Associates 1991, 27618; Stoker et al.
1991, 7530).

Moisture content of the Otowi Member of the Bandelier Tuff has been measured in four boreholes {(one in
Los Alamos Canyon, one in Sandia Canyon, and two in Mortandad Canyon) to assess the movement of
water through the unsaturated zone. The moisture content of the Otowi Member in these boreholes is
moderate to high, generally ranging from 20 to 40 vol % (Stephens and Associates 1991, 27618; 1995,
54902; Stoker et al. 1991, 7530). These values are considerably higher than those typically reported for
the mesa tops and in some cases approach full saturation (Weir and Purtymun 1962, 11890; Section
2.5.2 of the IWP [LANL 1995, 52009]). Results of this investigation suggest that greater infiltration of
water occurs in the canyon floors than through the mesa tops.

Hydraulic conductivity is a measure of the potential for fluid flow within a porous solid material. Saturated
cores of the Otowi Member of the Bandelier Tuff have hydraulic conductivities that range from 8.3 x 10 to
1.4 x 10 cm/s. The hydraulic conductivity of unsaturated Bandelier Tuff varies with moisture content and
has values two to five orders of magnitude lower than those for saturated tuff (5.6 x 10®10 5.6 x 10" cm/s
for welded tuff and 3.1 x 10 to 3.3 x 10° cm/s for nonwelded tuff) (Stephens and Associates 1995,
54902; Stoker et al. 1991, 7530).
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Numerous moisture characteristic curves have been determined on crushed Bandelier Tuff. A limited
amount of in situ moisture characteristic data are available, particularly for the iow water contents generally
found in the Bandelier Tuff (Abeele 1984, 6520),

2.3.2.2 Alluvial Ground Water

Surface water infiliration creates a saturated zone in the alluvium of Los Alamos Canyon within the
Laboratory boundaries (see Section 2.5.2 of the IWP [LANL 1995, 52009]). Surface water infiltrates
through the alluvium, and downward movement continues into the Otowi Member of the Bandelier Tuff.
Partial depletion by evapotranspiration and movement into the underlying geologic formations controls
the size and depth of the alluvial saturated zone.

Extensive portions of Los Alamos Canyon are characterized by saturated conditions in the alluvium. This
part of the hydrologic system is most significant in evaluating potential contaminant releases. Saturated
thicknesses of the alluvium in Los Alamos Canyon vary throughout the year; they are greatest in the
spring and summer when recharge reaches its peak. The saturated thickness of the alluvium in Los
Alamos Canyon varies from a few feet to approximately 25 ft (Environmental Protection Group 1994,
35363). Figure 2.3.2-1 shows an estimated potentiometric surface map of the alluvial aquifer using water
level data collected on October 11, 1994,

The alluvium in upper Los Alamos Canyon extends eastward from its upper reaches near Los Alamos
Reservoir to just west of state road NM4. It is recharged by infiltration within the stream channel from water
that spills from the reservoir during most of the year. Water levels decline in the winter when runoff is at a
minimum (LANL 1995, 52009). Contaminants in soil, sediments, and surface water enter the alluvium and
migrate downgradient at different rates due to adsorption and precipitation reactions. This saturated
alluvium is of interest because of the following issues.

. Contaminated surface water that recharges alluvium may be stored in the canyon system
and be available for uptake by plants or available locaily at discharge points downgradient
for consumption by animals (see Appendix K of the IWP [LANL 1993, 26078]}).

. The alluvial ground water that recharges the underlying Bandelier Tuff may contaminate
the perched intermediate zones and the much deeper regicnal aquifer within the Santa
Fe Group (especially along the Guaje Mountain fault zone and the Rendija Canyon fault
zone).

Alluvial ground water flow within upper Los Alamos Canyon is expected to be rapid because of the coarse-
grained texture of the alluvium. Hydraulic conductivity measurements from nine slug tests conducted by
the Environmental Surveillance Group gave an average value of 3.2 x 10 ft/s (with a range from 3.8 x 10°
to 7.9 x 10 fi/s) (Galiaher 1995, 49679). The average rate of ground water movement in the alluvium is
highly variable and depends on local conditions. Alluvial ground water in upper Los Alamos Canyon flows
to the east at an average rate of 900 ft/yr (Gallaher 1995, 49679).

2.3.2.3 Intermediate Perched Zones

Saturated conditions are known to be present at depths intermediate between the alluvial aquifer and the
regional aquifer. Within Los Alamos Canyon, two or more zones have been identified as discussed below.
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Figure 2.3.2-1, Estimated potentiometric surface map of the alluvial aquifer in upper Los Alamos Canyon.
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2.3.2.3.1 Guaje Pumice Bed

Environmental Restoration Project personnel drilled two geologic characterization boreholes (LADP-3
and LAOI[A]-1.1), which revealed the local presence of an intermediate-depth zone of saturation within
and perhaps below the Guaje Pumice Bed in Los Alamos Canyon. An additional borehole (LADP-4} was
drilled in DP Canyon north of TA-2, and no saturated zones were encountered within the Guaje Pumice
Bed. Boreholes LADP-3 and LADP-4 were drilled in the autumn of 1993 as part of the Resource
Conservation and Recovery Act facility investigation (RF1) for former Operable Unit {OU) 1106 (Broxton et
al. 1995, 50119}, and borehole LAOI{A)-1.1 was drilled in the autumn of 1994 as part of the RFI for former
OU 1098 (LANL 1993, 21404).

Boreholes LADP-3 and LAOI{A)-1.1 penetrated slope-derived colluvium and stream-derived alluvium on
the canyon fioor before entering bedrock (Broxton et al. 1995, 50119). Bedrock units penetrated by
borehole LADP-3 included the Otowi Member of the Bandelier Tuff, the Guaje Pumice Bed, and gravels
of the Puye Formation. This borehole encountered two perched water zones. The upper zone is part of
the alluvium in Los Alamos Canyon. Moisture data show that this unit is divided into two distinct zones of
saturation. in borehole L.ADP-3, an intermediate-depth perched water zone was encountered in the Guaje
Pumice Bed at a depth of 325 ft. in borehole LAOI(A)-1.1, a similar perched water zone was encountered
in the Guaje Pumice Bed at a depth of 295 fi. Borehole LADP-4, drilled north of TA-21 in DP Canyon,
encountered no comparable intermediate perched zone.

Test well (TW) H-19, which was drilled in 1949, penetrated alluvium; the Tshirege, Otowi, and Guaje
Members of the Bandelier Tuff; the Tschicoma Formation; the Puye Formation; and Santa Fe Group
(Purtymun 1995, 45344). One 20-ft interval in the Guaje Pumice Bed was reported in the logs to be
saturated. However, that borehole was abandoned, and no method is available to verify the present
saturated condition or to sample the ground water.

2.3.2.3.2 Cerros del Rio Basalts and Puye Formation

Intermediate perched zones occur in the conglomerates and basalts beneath the alluvium in portions of
Los Alamos Canyon (LANL 1995, 52009). These systems occur at depths of less than 350 ft between
TA-2 and the confluence of DP Canyon with Los Alamos Canyon. An additional chemically distinct
perched water zone was noted at a depth of 317 ft in the uppermost portion of the Puye Formation below
the Guaje Pumice Bed in borehole LAOI{A)-1.1. Perched water is found at a depth of 117 ft in TW-2A in
the middle reach of Pueblo Canyon and at approximately 253 fi in supply well Otowi-4 in the middle reach
of Los Alamos Canyon {Purtymun and Stoker 1988, 6879). The perching may be caused by a 5 to 10-ft-
thick clay layer in the upper fanglomerate section of the Puye Formation.

2.3.2.4 Santa Fe Group Sediments (Regional Aquifer)

The regional aquifer occurs in the sediments of the Santa Fe Group at a depth of approximately 800 ft
below the floor of Los Alamos Canyon in TW-3 and in supply well Otowi-4 {see Figure 2.2.1-2), both
located at the confluence of DP Canyon with Los Alamos Canyon (at the east end of TA-21).

Ground-water-level measurements taken in deep observation wells located on the Pajarito Plateau

indicate that the elevation of the potentiometric surface of the regional aquifer rises westward from the Rio
Grande through the Santa Fe Group and the lower part of the volcanic and sedimentary rock units beneath
the central and western part of the Pajarito Plateau (Purtymun and Johansen 1974, 11835). The hydraulic
gradient indicates that a portion of the ground water in the regional aquifer moves eastward toward the Rio
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Grande, where part of it discharges into the Rio Grande through seeps and springs (LANL 1995, 520089,
Purtymun et al. 1980, 6048).

A recharge area to the regional aquifer is possibly located to the west in the flanks of the Sierra de los
Valles, but neither the locations nor the major mechanisms of recharge are known. Recharge to the
regional aquifer may occur within Los Alamos Canyon in areas where bedrock units such as the Otowi
Member of the Bandelier Tuff, Guaje Pumice Bed, Puye Formation, and the Santa Fe Group consist of
coarse-grained materials. Coarse-grained materials are found especially in lower Los Alamos Canyon.
Fractured Cerros del Rio basalt may also provide recharge pathways. Other zones of recharge include the
Guaje Mountain, Rendija Canyon, and Pajarito fault zones, and possibly the other fault zones.

The hydraulic gradient of the regional aquifer beneath upper Los Alamos Canyon is approximately 120
ft/mi (0.0227 fi/#t) under static or nonpumping conditions, based on the generalized water level contour
map (Purtymun and Johansen 1974, 11835).

The estimated average velocity of the ground water flow in the regional aquifer beneath upper Los Alamos
Canyon (calculated using average thickness and permeability values) is 40 to 60 fi/yr (Purtymun and
Stoker 1988, 6879).
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Chapter 3 Approach to Data Assessment and Analyses

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES

The approach to data assessment used by the Environmental Restoration (ER) Project is described in the
draft policy document Risk-Based Corrective Action Process (Environmental Restoration Decision
Support Council 1996, 53751). The approach includes

sampling and analysis design,

. field investigation and collection of field and quality assessment samples,

. chemical and radiochemical analyses of samples and reporting of analytical data,

. baseline verification and validation of analytical data,

. organization of field and analytical data into potential release site (PRS) -specific data sets,

. exploratory data analysis,

. focused validation when necessary fo further assess questionable data,

. comparison of validated analytical results with Los Alamos National Laboratory {the Laboratory)

background data,

. comparison of vaiidated analytical results with screening action levels (SALs),
. evaluation of the sufficiency of the data set to support site decisions, and
. assessment of human health risk.

The following sections provide overviews of the methods used to complete the steps listed above for the
PRSs discussed in this Resource Conservation and Recovery Act facility investigation (RF1) report.

3.1 Sample Analyses

Samples were collected in accordance with the sampling design specified in the RFI! Work Plan for
Operable Unit 1098 (LANL 1993, 21404). All samples requiring chemical and radiochemical analyses
were collected and handled following ER Project chain-of-custody protocols described in the standard
operating procedure LANL-ER-SOP-01.04 (LANL 1991, 21556). Samples collected as part of this RFI
were submitted to the Sample Management Office for shipment to either an external subcontractor
laboratory or an internal fixed-site laboratory.

3.1.1 Analytical Methods

The following analytical suites were used for the sample analyses in this RFI report: inorganic chemicals,
volatile organic compounds, semivolatile organic compounds, polychlorinated biphenyl compounds,
and radionuclides. Analyses of inorganic chemicals were performed at an internal fixed-site laboratory;
analyses of organic chemicals and radionuclides were performed at external subcontractor laboratories.
Table 3.1.1-1 summarizes the analytical methods used for the individuail analytical suites. A list of the
target analytes for which analyses were performed for this RFI report can be found in Appendix A.
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TABLE 3.1.1-1
ANALYTICAL METHODS

Analyte Suite Analytical Method

Inorganic Chemicals

Trace metals ICPES, GFAA, ICPMS, CVAA

Organic Chemicals

Polychlorinated biphenyl compounds GC/ECD
Semivolatile organic compounds GC/MS
Volatile organic compounds GCMS
Radionuclides
*H Liquid scintillation counting
28py, #9240py Alpha spectrometry
By, BY, 2y ICPMS
®Co, ¥Cs Gamma spectroscopy
“Sr Beta particle counting
¥Tc ICPMS

Analyses performed by external subcontractor laboratories foliow the Environmental Protection Agency
(EPA) SW-846 methods {(or the equivalent EPA Contract Laboratory Program statements of work) for
organic (EPA 1986, 31733) and inorganic (EPA 1986, 31732) analyses, as specified in the ER Project
statement of work for analytical services (LANL 1995, 49738). The ER Project statement of work for
analytical services also specifies Laboratory-approved methods for radiochemical analyses (for example,
tritium by liquid scintillation counting or multiple isotopes by gamma spectroscopy). The analytical
protocols employed by the intemal fixed-site laboratories are described in the Laboratory health and
environmental chemistry manual (LANL 1993, 31794) and are based on SW-846 methods for organic and
inorganic analyses. Before analysis for inorganic chemicals, all solid samples were digested using the
SW-848 Method 3050 digestion procedure (EPA 1986, 31732) or equivalent. Analytical method
selection is described in Appendix IV of the ER Project Quality Assurance Project Plan Requirements
for Sampling and Analysis (QAPP) (LANL 1996, 53450). For each analyte, contract-required estimated
quantitation limits (EQLSs) for organic chemicals and radionuclides or estimated detection limits for
inorganic chemicals are specified in Appendix liI of the ER Project QAPP,

3.1.2 Data Validation

Data verification and baseline validation procedures were used to determine whether analytical data
packages received from the analytical laboratory were generated according to specifications, are of known
quality, and contain the information necessary to determine data sufficiency for decision-making. The data
verification procedure checked that

. analytical results had been received for all samples submitted for analysis,

. the correct analysis had been performed for each sample,

. the analytical data had been reported correctly, and
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Chapter 3 Approach to Data Assessment and Analyses

) all analytical data had been correctly transmitted to the Facility for Information Management,
Analysis, and Display (FIMAD).

Appropriate corrective actions were initiated to obtain missing analytical data and to correct errors in the
data reporting.

The baseline validation process involved the comparison of quality indicators with clearly defined criteria or
limits. Quality indicators such as surrogate recoveries, method blank measurements, holding times, and
the differences between duplicate measurements were evaluated following EPA guidelines for inorganic
data review (EPA 1994, 48639) and organic data review (EPA 1994, 48640), where applicable.
Radiochemistry data were validated according to the acceptance criteria defined in the ER Project
statement of work for analytical services (LANL 1995, 49738). For analytical data generated after October
1995, baseline validation was performed under the ER Project protocol as described in the ER Project
QAPP (LANL 1996, 53450).

The product of the baseline validation process is a validation report, with data qualifiers that designate
potential deficiencies for affected results. For data validated by the ER Project after October 1995, each
result qualifier is accompanied by a reason code that provides information about the deficiency that led to
qualification of the data. The validation reports were used in the decision-making process and to direct
focused validation required to evaluate the usability of the data for this RFI report. Data qualifiers used in
the ER Project baseline validation process are summarized in Table 3.1.2-1.

TABLE 3.1.2-1
EXPLANATION OF DATA QUALIFIERS USED IN THE DATA VALIDATION PROCEDURE

Qualifier Explanation

A The data required for data review and evaluation are not available.

U The analyte was not positively identified in the sample. Reported value is the sample quantitation
limit or detection limit.

J The analyte was positively identified, and the associated numerical value is the approximate
concentration of the analyte in the sample.

J+ The analyte was positively identified, and the result is likely to be biased high.

J- The analyte was positively identified, and the result is likely to be biased low.

uJ The analyte was not positively identified in the sample. Reported value is an estimate of the sample

quantitation limit or detection limit.

R The sample results are rejected because of serious deficiencies in the ability to analyze the sample
and meet quality control criteria; presence or absence cannot be verified.

RPM Without further review of the raw data, the sample results are unusable because of serious
deficiencies in the ability to analyze the sample and meet quality control criteria. Presence or
absence cannot be verified. Results qualified as “RPM” must be evaluated for relevance to data use.

P Professional judgment should be applied when using the data for decision-making.

PM Professional judgment should be applied when using the data for decision-making. A manual review
of raw data is recommended to determine if the defect impacts data use.
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A focused data validation may be required as a follow-up to the baseline validation. The purpose of a
focused validation is to determine the technical adequacy of measurement data when the data are
qualified as deficient or as requiring professional judgment during the baseline validation process.
Focused validation may also be necessary when the data quality assessment process requires additional
information about the variability or uncertainty of the reported data or about the data quality because of
anomalies detected in a data set.

Details of quality assurance and quality control activities are presented in Chapter 4.0 of this RF! report.
Qualifiers resulting from baseline and focused validation are shown in the analytical data tables included in
Chapter 5.0 of this RFI report. Summaries of data quality evaluations and focused validation of analytical
data relevant to the PRSs discussed in this RFI report are given in Appendix B. The RPM, P, and PM
qualifiers do not appear in the data tables in Chapter 5.0 or in Appendix B because they are changed
according to the data use during focused validation.

3.2 Background Comparisons

Comparing reported radiochemical results with minimum detectable activities and background data is
necessary to determine the presence of radionuclides and to distinguish concentrations of radionuclides
associated with Laboratory activities from those attributable to naturally occurring radionuclides. Although
background surface soil data from undisturbed areas are available for certain radioactive chemicals
associated with giobal fallout from nuclear testing activities (isotopes of cesium, plutonium, strontium, and
tritiumn), these data are not used for background comparisons in this RFI| report because the native soils in
the areas of the PRSs discussed in this RFI report have been disturbed during the period of nuclear
testing and since that time. Comparison of site data with soil concentrations of radionuclides associated
with global fallout in undisturbed soils can result in misclassification of tocally-derived contamination
because surface soils in disturbed areas may consist wholly or partially of nonsurface soils.

Comparisons between site data and background data for inorganic chemicals are initially performed by
comparing each observed concentration datum with an upper tolerance limit (UTL) value estimated from
the background data (calculated as the 95% upper confidence limit of the 95th percentile of the
background distribution where sufficient data were available). Details of statistical methods used to
generate UTL values from the background data sets and suggestions for statistical methods for comparing
site and background concentration distributions are presented in the guidance document Application of
LANL Background Data to ER Project Decision-Making, Part I: Inorganics (Ryti et al. 1996, 53953).
Because the surface of Technical Area 2 has been disturbed at the PRSs discussed in this RF! report and
distinct soil horizons are not evident, the “all-soil horizon data” UTL is used for background comparisons of
soil samples. UTL values associated with sediments in Los Alamos Canyon are currently being developed.
These UTL values are not used in this RFI report but will be used in the future. Soil in the area of TA-2 has
not been confirmed as alluvial sediment and may contain nonnative fill material in some areas.

If a chemical has a reported concentration that exceeds its UTL value, then that chemical may be carried
forward to the screening assessment process. However, statistical tests comparing site and background
data may be performed as well, and analytes with one or more sample concentrations above the UTL value
may be removed from further consideration if the site and background distributions are not significantly
different. If a chemical does not have a reported concentration that exceeds the UTL value, then that
chemical is generally removed from further consideration. Chemicals for which one or more soil or tuff UTL
values are either unavailable or are below detection limits are also carried forward to the screening
assessment process.
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Chapter 3 Approach to Data Assessment and Analyses

The ER Project has developed UTL values for the most commonly sampled chemicals and the most
commonly analyzed media. For chemicals and/or media not included in the Longmire {(L.ongmire et al.
1995, 48818) or Laboratory environmental surveillance reports, UTL values will be developed by the
Decision Support Council as needed.

3.3 Evaluation of Organic Chemicals

Background data are not available for anthropogenic organic chemicals that could be present at low {parts
per billion or parts per trillion) concentrations. The preliminary evaluation of organic chemicals considers
detected chemicals and chemicals that were analyzed for but not detected in any sample. The purpose of
this decision step is to determine if organic chemicals should be retained as chemicals of potential
concern {COPCs) or eliminated from further consideration based on detection status. Detection status is
determined by the analytical laboratory on a sample-by-sample, analyte-by-analyte basis. EQL values
based on method performance have been established for each analyte as reporting limits when the
analyte is not detected. It shouid be noted that the specific EQL values reported for individual samples
depend on a number of factors and may vary from sample to sample and from analysis to analysis.

If a chemical is reported as detected, then that chemical is generally carried forward through the screening
assessment process. If a chemical is not reported as detected in any sample analyses, then that chemical
is generally removed from further consideration. Exceptions to these general rules may be made if site-
specific process knowledge so indicates. A chemical that is detected may be removed from further
consideration if it can be determined that its presence is not due to Laboratory operations. A chemical that
is not detected in any sample may be carried through the decision process if the chemical can be
expected to be present at the site based on historical operations and if the sample data are limited.

3.4 Human Health Assessment

Sufficient data were not collected at the PRSs discussed in this RFI report to perform a risk-based
assessment of potential human health impacts.

3.5 Ecological Risk Assessment Methodology

In accordance with conversations among Laboratory ER Project personnel, personnel from the Los
Alamos Area Office of the Department of Energy (DOE/LAAQ), and the regulators, discussion of
ecological risk assessment methodology will be deferred until the Ecological Exposure Unit (Ecozone)
methodology, which is being developed by the Laboratory in conjunction with EPA Region 6 and the New
Mexico Environment Department, has been approved by the regulators.
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Chapter 4 Results of Quality Assurance/Quality Control Activities

4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

The objective of the Technical Area (TA) -2 Phase | Resource Conservation and Recovery Act facility
investigation (RFI) is to determine if any chemicals of potential concern are present at a potential release
site (PRS). To meet this objective, the analytical methods that are summarized in Table 3.1.1-1 in Chapter
3.0 of this RFI report were applied. A list of the target analytes for which analyses were performed for this
RFi report can be found in Appendix A. Quality control (QC) procedures were implemented in the
analytical laboratory to provide estimates of the bias and precision of the analytical measurements. The
following specific QC samples and procedures were used 0 assess bias: laboratory blank samples,
system monitoring compound (surrogate} recovery, matrix spike recovery, and laboratory control samples
(LCSs). The specific QC samples and procedures used to assess precision were laboratory duplicate
samples and matrix spike duplicate samples. in addition, technical holding time criteria were applied to
ensure that the analytical resuits were not biased because of sample degradation or loss.

Quality assessment samples were collected in the field to provide information regarding sampling
procedure bias. Field quality assessment samples included the following: bottle blanks, egquipment rinsate
blanks, and trip blanks (for volatile organic compound [VOC] analysis only). The results of analysis of the
field quality assessment samples indicated that no bias or false positive results were introduced because
of field sampling procedures.

The foliowing sections note potential limitations in the analytical data that may impact their intended use.
The results for individual samples were qualified by evaluation of the above listed QC parameters as
described in Section 3.1.2 in Chapter 3.0 of this RFI report. Qualifiers resulting from the validation process
are defined in Table 3.1.2-1 in Chapter 3.0 of this RF! report and are shown in the analytical tables in
Chapter 5.0 of this RFI report. Detalls regarding the qualification of analytical resuits for individual samples
reported in this RFI report are given in Appendix B.

4.1 Inorganic Analyses

Inorganic chemicals in soil samples collected at TA-2 were analyzed by the Environmental Protection
Agency (EPA) SW-846 methods (EPA 1986, 31732) (or the Contract Laboratory Program equivalent)
summarized in Table 4.1-1. The four SW-846 methods chosen were inductively coupled plasma emission
spectroscopy (ICPES), inductively coupled plasma mass spectrometry (ICPMS), graphite furnace atomic
absorption (GFAA), and cold vapor atomic absorption (CVAA}. All inorganic analyses were performed by
internal fixed-site laboratories. The analytical protocols employed by the internal fixed-site laboratories are
described in the Laboratory health and environmental chemistry manuai {LANL 1993, 31794) and are
based on the SW-846 methods. Before analysis for inorganic chemicals, all solid samples were digested
using the SW-846 Method 3050 digestion procedure (EPA 1986, 31732) or equivalent. In the ICPMS
analysis for uranium, the reported value is the sum of the **U and 2*®U isotopes. For the PRSs evaluated in
this RFI report, 14 soil samples were analyzed for inorganic chemicals.

TABLE 4.1-1
ANALYTICAL METHODS FOR TRACE METAL ANALYSIS
Analytical Protocol Analytical Method Analyte Suite
SW-846 Method 6010 ICPES Ag, Al, B, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn,
Mo, Na, Ni, Sr, V, and Zn

SW-846 Method 6020 ICPMS Pb, Sb, T, and U

SW-846 Method 7000-series GFAA As and Se

SW-846 Method 7470 CVAA Hg
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The estimated detection limits (EDLs) for the SW-846 analyses are element dependent and range from
0.1 mg/kg to 1,000 mg/kg. Sample-specific EDLs may be higher or lower than the contract-required EDLs,
depending on sample-specific matrix effects. Generally, the sensitivity of the SW-846 methods is
sufficient to detect trace metals in soil samples at levels below the background “all-soil horizon” upper
tolerance limits (UTLs) for those chemicals for which UTL values are available. If the sample-specific EDL
for an analyte exceeds its UTL value but the analyte is not detected at a PRS or PRS decision set, the
analyte does not appear in the data tables in Chapter 5.0 of this RF! report.

The accuracy of the SW-846 measurements was monitored by the concurrent analysis of agueous and
solid LCSs or single-blind performance evaluation (PE) samples. Results for individual soil samples were
gualified on the basis of the LCS or PE sample that was analyzed in the same batch, according to the
criteria given in the national functional guidelines for data review {EPA 1994, 48633). Results were
qualified due to either high (J+ flag) or low (J- flag) recovery from the LCS and PE sample for samples
collected at PRS No. 2-012 (see Appendix B of this RF| report).

The bias of the SW-846 measurements was assessed by the analysis of matrix spike samples. The
analytical results for individual samples were qualified according to EPA guidelines if the individual matrix
spike recoveries indicated a matrix-related bias in the measurement of individual analytes. In the analysis of
samples collected at PRS No. 2-012, the recovery of aluminum, antimony, arsenic, copper, lead,
magnesium, potassium, silver, and titanium were low (J- flag), and the recovery of cadmium and iron were
high (J+ flag) from the matrix sample.

The precision of the SW-846 measurements was assessed by the analysis of laboratory duplicate
samples. The EPA guidelines suggest a control criteria of £35% relative percent difference for the
assessment of duplicate sample results because laboratory variability arising from the subsampling of
heterogeneous soil samples is a common occurrence. The analytical results for individual samples were
qualified according EPA guidelines if duplicate sample analysis indicated precision control problems with
the measurement. All duplicate sample analyses were within control criteria for the sample analyses
evaluated for this RF| report.

All technical holding times for analysis were met for the samples evaluated in this RFI report.
4.2 Organic Analyses

Soil samples collected at PRS No. 2-012 were analyzed for VOCs, semivolatile organic compounds
(8VOCs), and polychiorinated biphenyl compounds (PCBs) using the methods described in Table
3.1.1-1 in Chapter 3.0 of this RFi report. All analyses for organic chemicals were performed at external
subcontractor laboratories. Samples collected at PRS Nos. 2-004(a through f) were not analyzed for
organic chemicals.

4.2.1 Volatile Organic Compound Analysis

Soil samples were analyzed for VOCs using either SW-848 Method 8260 or the Contract Laboratory
Program OLMOQ1.8 protocol to detect low-level contamination. Samples were extracted using the
SW-5030 purge and trap method. The Environmental Restoration (ER) Project analytical services
statement of work (LANL 1995, 49738) contains the detailed analyte lists, estimated quantitation limits
(EQLs), required QC procedures, and the acceptance criteria for analyses performed by external
laboratories. The target analyte list can also be found in Appendix A of this RFI report. The contract-
required EQLs for soil samples are less than the soil screening action levels (SALs) for all VOC analytes.
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No target analytes were detected in any of the four soil samples analyzed for this RFI report. The bias of
the VOC analysis was assessed by monitoring the recovery of four surrogate compounds. Surrogate
recoveries from the four soil samples were within EPA guidelines (EPA 1994, 48640}, which indicates
acceptable method bias. No laboratory-introduced contaminants were detected in the method blank
sample. No target analytes were detected in the trip blank. Chloroform was detected at 0.2 mg/L in the
equipment rinsate blank collected at PRS No. 2-012; however, chioroform was not detected in any of the
soil samples. Therefore, no qualification of the data is necessary.

All technical holding times for analysis were met for the samples evaluated in this RFI report.
4.2.2 Semivolatile Organic Compound Analysis

Soil samples were analyzed for SVOCs using either SW-846 Method 8270 or the Contract Laboratory
Program OLMO01.8 protocol to detect low-level contamination. The ER Project anaiytical services
statement of work (LANL 1995, 49738) contains the detailed analyte lists, EQLs, required QC
procedures, and the acceptance criteria for analyses performed by external laboratories. The target
analyte list can also be found in Appendix A of this RF| report.

Seven SVOC analytes have soil contract-required EQLs (0.330 mg/kg) that are greater than the soil SAL:
m-benzidine (0.0019 mg/kg), benzolalpyrene (0.061 mg/kg), bis(2-chloroethyl} ether (0.074 mg/kg),
dibenzola,hlanthracene (0.061 mg/kg), hexachlorobenzene (0.280 mg/kg), N-nitrosodi-n-propylamine
(0.063 mg/kg), and N-nitroscdimethylamine {0.0087 mg/kg). No standard, readily available method exists
that could achieve EQLs as low as several parts per billion in soil for these compounds.

No target analytes were detected in any of the four soil samples analyzed for this RFI report. Saturated
hydrocarbons were reported as tentatively identified compounds in the analysis of Sampie No.
0402-95-0305 collected at Location [D No, 02-1162 (2.5 to 3.5 ft). The bias of the SVOC analysis was
assessed by monitoring the recovery of six surrogate compounds. Surrogate recoveries from the four soil
samples were within EPA guidelines (EPA 1994, 48640), which indicates acceptable method bias. No
laboratory-introduced contaminants were detected in the method blank sampie.

All technical holding times for analysis were met for the samples evaluated in this RFI report.
4.2.3 Polychlorinated Biphenyl Compound Analysis

Soil samples were analyzed for PCBs using either the SW-846 Method 8081 gas chromatography/electron
capture detection method (dual column option) or the Contract Laboratory Program OLM(1.8 protocol.
The ER Project analytical services statement of work (LANL 1995, 49738) contains the detailed analyte
lists, EQLs, required QC procedures, and the acceptance criteria for analyses performed by external
laboratories. The target analyte list can also be found in Appendix A of this RFI report. The statement of
work requires analysis for Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260. The QC requirements
include external calibration, monitoring of the recovery of either of two surrogate compounds
{decachlorobiphenyl or tetrachioro-m-xylene), and second-column confirmation of any detected aroclors.
The contract-required EQL. is 0.033 mg/kg for soil samples, which is iess than the soil SAL of 1 mg/kg for
mixed PCBs.

No target analytes were detected in any of the four soil samples analyzed for this RFI report. The bias of
the PCB analysis was assessed by monitoring the recovery of two surrogate compounds. Surrogate
recoveries from the four soil samples were within EPA guidelines (EPA 1994, 48640}, which indicates
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acceptable method bias. No laboratory-infroduced contaminants were detected in the method blank
sample.

All technical holding times for analysis were met for the samples evaluated in this RFI report.
4.3 Radionuclide Analyses

Soil samples collected at TA-2 underwent the radiochemical analyses listed in Table 3.1.1-1 in Chapter 3.0
of this RFI report. All analyses were performed at an external subcontractor laboratory. The required QC
procedures and acceptance criteria are given in the ER Project analytical services statement of work
(LANL 1995, 49738). Radiochemistry procedures vary somewhat from laboratory to taboratory because of
the lack of promuligated radiological protocols. All radiochemical analyses at TA-2 were performed by the
same laboratory; therefore, no interlaboratory bias is present in the data set. Ten soil samples from PRS
Nos. 2-004{a through f) were analyzed for the full suite of radionuclides; no samples from PRS No. 2-012
were analyzed for radionuclides. No holding time requirements exist for the radiochemical analyses.

The target analytes and their half-lives, detected emissions, EQLs, and analytical methods for
radionuclides are listed in Table 4.3-1. The plutonium isotopes #8Pu and #°2°Py (unresolved isotopes)
were measured by alpha spectrometry after complete digestion or fusion of the soil sample. The uranium
isotopes 24U, 25U, and U were measured by ICPMS after complete digestion or fusion of the soil sample.
For analysis of 24U, the sample extract was preconcentrated on a flow injection analyzer. Tritium in the
water fraction distilled from the soil sample was measured by liquid scintillation counting. The gravimetric
moisture content of the soil sample was also determined, and all tritium resuits were converted to units of
pCi/g of dry soil. The radionuclide **Sr was measured in complete soil digests by counting the beta particle
emission of the *Y daughter.

The gamma-emitting radionuclides °Co (an activation product) and *¥Cs (a fission product) were chosen
as indicator contaminants for the potential presence of other activation and fission products associated
with the operation of a nuclear reactor. Gamma spectroscopy is a sensitive analysis for both radionuclides.
The gamma spectroscopic measurements were made on dried and milled samples, with no further sample
extraction.

If the measured activity of a particular radionuclide is at or near background levels, the analytical results will
exhibit a statistical distribution of both positive and negative numbers near zero activity. Negative results
may result when the measured background value, usually determined by analysis of a blank sample, is
subtracted from the measured value for the sample. Both the blank (background) value and the sample
value have an associated uncertainty; therefore, a finite probability exists that a negative value may result
when the background correction is performed. A negative value has no physical significance for an
individual measurement but may be included in a larger data set to establish the distribution of values. The
data tables presented in Chapter 5.0 of this BFI report include some negative activity values for all the
radiochemical suites except the ¥Sr and gamma spectroscopy analyses. The gamma spectroscopy results
are reported on the basis of detection status: if the measured activity of an isotope is less than the
minimum detectable activity (MDA) for the instrument, the isotope is considered to be nondetected. In this
case, the result for the isotope will be reported as “< MDA.” Similarly, negative values for ®*Sr are reported
as “< MDA" in the data tables in Chapter 5.0 of this RFI report.

The accuracy of the radionuclide measurements was monitored by the analysis of LCSs supplied by the
laboratory that are traceable to the National Institute of Standards and Technology. If the recovery from the
LCS was not within £25% of the true value, the associated sample results were qualified as estimated. In
the analysis of samples from PRS Nos. 2-004(a through f), the recovery of 25U from the LCS was less than

September 1996 4-4 TA-2 RFi Report

i

ki



A

Chapter 4 Results of Quality Assurance/Quality Control Activities

75%; therefore, the sample results for 23U should be regarded as estimated and biased low (J- flag). The
precision of the measurements was monitored by the analysis of laboratory duplicate samples. If the
relative percent difference between the regular and duplicate sample results exceeded 25%, the sample
results were qualified as estimated (J flag). All duplicate sample analyses were within control criteria.

The accuracy of the alpha spectrometry measurements was monitored by the addition of tracer isotopes
during the sample preparation steps. The reported sample results are corrected for the chemical yield of
the tracer isotope to account for matrix effects and losses during sample preparation. Sample results were
qualified as estimated and biased low (J- flag) if the tracer recovery was less than 30% because a very low
tracer recovery may indicate an unusual occurrence during analysis. All tracer recoveries for the samples
evaluated for this RFI report were within control criteria.

The analytical protocols for measuring the alpha- and beta-emitting radionuclides require that a method
blank be prepared and analyzed concurrently with the samples. Blank contamination should not exceed
the EQL. In accordance with guidance given in Risk Assessment Guidance for Superfund, Volume |
(EPA 1989, 8021), the sample results were qualified as estimated and biased high (J+ flag) if blank
contamination was present. No blank contamination was detected for any of the sample analyses reported

in this RFI report.
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Chapter 5 Specific Results, Conclusions, and Recommendations

5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS
5.1 PRS Nos. 2-004(a through f)

Potential Release Site (PRS) No. 2-004(a) is the Omega West Reactor (OWR) located at Technical Area
(TA) -2 in building TA-2-1. Contaminants associated with the operation of the reactor include fission
products and activation products. Tritium and fission products, most notably '¥Cs, ®¥Sr, and the activation
product %°Co were chosen as indicator contaminants during investigations at TA-2. Other contaminants
associated with the operation of the reactors include *Sr, *Tc, uranium, plutonium, and mercury.

PRS Nos. 2-004(b, ¢, and d) are three effluent storage tanks associated with the OWR {these are not
underground storage tanks [USTs] pursuant to New Mexico underground storage tank regulations). PRS
No. 2-004(b) is tank TA-2-54, PRS No. 2-004(c) is tank TA-2-55, and PRS No. 2-004(d) is tank TA-2-56.
Potential contaminants include ¥Co, '¥'Cs, ®Sr, and tritium.

PRS No. 2-004(e) is an underground concrete pit known as the acid pit (TA-2-53), which contains the
pumps and valves used to transfer effluents from the effluent storage tanks to the acid waste lines.
Potential contaminants include ®Co, *'Cs, *Sr, and tritium.

PRS No. 2-004(f) is an equipment building (TA-2-44) that contains several pumps including the main
circulating pump for the OWR’s cooling water, a buffalo chiller (which is a cooling system), and an ion-
exchange filter system. Potential contaminants include ®Co, '¥Cs, *Sr, and tritium.

The samples collected at these PRSs were insufficient to assess the potential contamination. Existing
structures and utility lines presented safety concerns for drilling. A complete evaluation of potential
contaminants will be performed when samples are obtained from beneath and adjacent to the existing
structures after decommissioning.

Recommendations for this site wiil be deferred until the OWR is decommissioned. PRS Nos. 2-004(a
through f} will be fully investigated during and after the decommissioning of the OWR, which is currently
anticipated to commence in fiscal year 1998.

5.1.1 History

PRS Nos. 2-004{a through f) are discussed in detail in Section 7.5 of the RFI Work Plan for Operable
Unit 1098 (the work plan) (LANL 1993, 21404). The following paragraphs summarize the history of these
PRSs.

Potential contamination at PRS No. 2-004(a) came from two main sources: small-volume leaks along the
primary water cooling system and a break in a welded seam along the delay line running from TA-2-1 to the
surge tank, which was discovered in 1993. Tritium was leaking from the delay line at a rate of up tc 70 gal.
per day (LANL 1993, 21404). Neely stated that no chemical solvents have been used in the reactor tank
(LANL 1993, 21404).

The three effluent storage tanks were used to store flushed effluents from the ion-exchange system. The
acid pit contains pumps that are used to transfer waste water from the three effluent storage tanks to
TA-50.

Neely (1992, 14-0008) stated that at PRS No. 2-004(f) small spills of primary and processed cooling water
as well as regenerant water from the ion-exchange system were common. The water emptied through a
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drain in the floor of TA-2-44. When contamination was noted, the building was cleaned by hosing down
the walls and allowing the water to discharge out the front door and into Los Alamos Creek.

5.1.2 Description

The OWR is situated in TA-2-1, which is located 50 ft north of Los Alamos Creek, 25 ft west of TA-2-63,

and 90 ft east of TA-2-48. The rectangular building is approximately 220 ft by 110 ft. The OWR is

contained in an 8-ft-diameter, 24-ft high closed stainless steel tank that is filled with cooling water. Two
28-in. hatches at the top of the reactor provide access to the inside of the tank when the reactor is shut
down. Areas south and west of TA-2-1 are covered with asphalt, and areas north and east are covered with
natural vegetation. The northern and southern boundaries of TA-2 are near vertical cliff faces where the
Bandelier Tuff is exposed.

The three effluent storage tanks are located on an 8 ft by 23 ft concrete pad approximately 140 ft west of
TA-2-1, 20 ft west of TA-2-48, and 50 ft north of Los Alamos Creek. They are 1,200-gal. stainless steel
tanks with rubberized liners that minimize residue precipitation. Surface runoff from the site drains
southward toward Los Alamos Creek. The soil around the tanks contains mostly clay with some sand and
smali cobbles, which increase in number with proximity to the alluvial aquifer.

The acid pit is approximately 138 ft west of TA-2-1, 18 ft west TA-2-49, and 50 ft north of Los Alamos
Creek. The 7 ft by 11 ft by 7-ft-deep pit is constructed of reinforced concrete. Approximately 0.5 ft of the
pit is above ground. Surface runoff from the site drains southward toward Los Alamos Creek. The soil
around the pit contains mostly clay with some sand and small cobbies, which increase in distribution with
proximity to the shallow alluvial aquifer.

The equipment building is located approximately 75 ft west of TA-2-1, 80 ft north of Los Alamos Creek,
and 10 ft north of TA-2-49. The rectangular structure is approximately 49 ft by 26 fi. At the time of the
investigation, the site contained asphalt to the south and east and natural vegetation to the north and
west. Surface runoff drains southward toward Los Alamos Creek (see Figure 1.1-3).

5.1.3 Previous Investigations
5.1.3.1 PRS No. 2-004(a)

In 1975 a sample was taken from the OWR primary coolant water and analyzed for radioactive constituents
after several days to allow short-lived radionuclides to decay. The sample contained ®Co, *'Cr, >*Mn, **Na,
122124 gh and tritium. The tritium concentration was 1.7 x 107 pCi/L, and the sum of the other activities was
1.4 x 108 pCi/L; 85% of this activity originated from #*Na. In 1985 a water sample was taken 100 yd
downstream from TA-2, and "*’Cs levels were noted above the background levels reported in
Environmental Surveillance at Los Alamos During 1985 (Becker 1986, 6626). Also, *’Cs was detected
at 6.2 pCi/g in a sediment sample taken a few hundred feet downgradient from TA-2, and '¥Cs was
detected at 0.34 pCi/g in a sediment sample taken upgradient from TA-2 (Becker 1986, 6626).

5.1.3.2 PRS Nos. 2-004(b, ¢, and d)

Logs kept from 1970 to 1976 show that the activity of the water in the tanks was typically 1 mR/h.
However, at least six cases indicate activities greater than 50 mR/h (LANL 1993, 21404). Total gamma
activity within the tanks was typically 10° pCi/L primarily from %Co. Other isotopes found in the water
included 3'Cr, **Mn, '*Sb, and *°Sc (LANL 1993, 21404).
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5.1.3.3 PRS Nos. 2-004(e and {)
Currently no previous investigations are known to have been performed at PRS Nos. 2-004(e and f).
5.1.4 Field Investigation

The objective of the Phase | Resource Conservation and Recovery Act (RCRA) facility investigation (RF1)
was to confirm the presence or infer the absence of contaminants at or near the three tanks, the acid pit,
and the equipment building.

The conceptual model (described in the work plan) for contaminant transport associated with these PRSs
assumes that historical releases of contaminants would be associated with (1) releases from the tanks
caused by either leaks or overtiow of water from the ion-exchange system, (2) a leak of the water pumped
from the storage tanks into the acid waste line, or (3} a release of cooling water from the equipment
building. Present migration of contaminants is thought to involve the following pathways and associated
release mechanisms: soil and sediment erosion, surface water movement, ground water movement, and
airborne particle transport.

To support the conceptual model, field activities included a preimplementation engineering survey, a
radiological grid survey, and sample collection.

5.1.4.1 Environmental and Engineering Surveys

Engineering surveys for PRS Nos. 2-004(b, ¢, d, and e) were performed on March 6, 1895; an
engineering survey for PRS No. 2-004(f) was performed on March 9, 1995. The surveys consisted of a
review of applicable engineering drawings and historical information as well as a site reconnaissance to
identify sample locations. For PRS Nos. 2-004(b, ¢, and d), the four sample locations described in the
work plan sampling and analysis plan (SAP) (LANL 1993, 21404) were flagged. The two sample locations
described in the SAP for PRS No. 2-004(e) and the two sample locations described in the SAP for PRS
No. 2-004(f) were also flagged.

A radiological survey for PRS Nos. 2-004(b, ¢, d, and e) was conducted on March 6, 1995. For PRS Nos.
2-004(b, c, and d), a total of 27 sites were screened for radiological activity using a Ludlum Model 139
ratemeter with a Model 43-32 air proportional alpha detector, a Ludlum Model 12 ratemeter with a Model
44-9 beta/gamma detector, and a Ludlum Model 19 dose ratemeter. During the survey no aipha activity
was detected above an instrument background of 0 counts per minute (cpm). Beta/gamma activity was
detected at 0 to 1,100 cpm above a background reading of 200 cpm, and dose rates measured 10 to 130
mR/h above a background reading of 30 mR/h.

For PRS No. 2-004(e), a total of 9 sites were screened for radiological activity using a Ludlum Model 139
ratemeter with a Model 43-32 air proportional alpha detector, an Eberline Model ESP-1 ratemeter with a
Model HP-260 beta/gamma detector, and a Ludium Model 19 dose ratemeter. During this survey no alpha
activity was detected above a background of 0 cpm. Beta/gamma activity was detected at 0 to 700 cpm
above a background of 200 cpm, and dose rates ranged from 20 to 270 mR/h above a background level of
30 mR/h.

5.1.4.2 Deviations from the Sampling and Analysis Plan

The SAP specified drilling one borehole next to each of the three effluent storage tanks to a depth of 15 ft.
However, during the sampling activities all three holes were relocated because of physical restrictions and
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the presence of utility lines. Therefore, it is unlikely that samples collected for these PRSs were located in
areas likely to be contaminated. Also, the holes were drilled using an electric-powered hand auger because
the site was inaccessible to a drill rig. The hand-auger holes were drilled only to a depth of 8 ft because the
presence of the alluvial aquifer caused the holes to repeatedly cave in at that depth.

The SAP specified drilling a 15-ft borehole in front of the equipment building. However, after collecting
one sample at the 0 to 1-ft interval, a stainless steel pipe was encountered at a depth of 3 ft. Because
utility mark-outs did not identify this pipe, the borehole was abandoned rather than relocated. Also, a
surface sample was 1o be collected where the runoff from the equipment building joins the stream
channel. However, the sample was not collected. Field Unit 4 personnel cannot ascertain why the sample
was not collected; it may have been an oversight or a field decision based on site conditions. Samples will
be collected at this location when additional characterization activities are performed at this site.

Because of these deviations, the sample data are not representative of the most likely contaminated
areas; therefore, the objectives of the work plan could not to be accomplished. No samples were collected
from below the grade of the tanks, pit, and lines. These samples will be collected when the OWR is
decommissioned.

The SAP specified uranium analysis as total uranium; instead, samples were analyzed for both total and
isotopic uranium. This change allowed the resuits to be compared with background samples for Los
Alamos Canyon.

5.1.4.3 Sampling Activities

No samples were collecied 1o characterize PRS No. 2-004(a) because the OWR is still an active facility (on
standby). Existing structures and utility lines present safety concerns for any drilling activities to
characterize this PRS. Phase | sampling for PRS Nos. 2-004(b, ¢, d, e, and f) was performed on March 17,
1995. Table 5.1.4-1 summarizes all sampling for PRS Nos. 2-004(a through f); Figure 5.1.4-1 shows the
sample locations.

TABLE 5.1.4-1
SUMMARY OF SAMPLES TAKEN AT PRS Nos. 2-004(a through f)*

Location Sample Depth Iso-Pu, | Gamma

ID 1D ) Media inorganic Iso-U Spec Sr-90 Te-99 Tritium
02-1044 AAC2761 0-1 Soil 21592 21594 21594 21594 21594 21594
02-1045 AAC3901 01 Soil 21592 21594 | 21594 21594 21594 21594
02-1049 AAC2764 0-1 Soll 21592 21594 21594 21594 21594 21594
02-1049 AAC3904 6-7 Soil 21592 21594 21594 21594 21594 21594
02-1050 AAC2763 01 Soil 21592 21594 21594 21594 21594 21594
02-1050 AAC3903 6-7 Soil 21592 21594 21594 21594 21594 21594
02-1061 AAC2756 01 Soil 21592 21594 21594 21594 21594 21594
02-1061 AAC3906 0-1 Soil 21592 21594 21594 21594 21594 21594
02-1061 AAC2758 6-7 Soil 21592 21594 21594 21594 21594 21594
02-1079 AAC2754 01 Soll 21592 21594 21594 21594 21594 21594
*The numbers in the analytical suite columns are analytical request numbers,
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Figure 5.1.4-1. Locations of samples at PRS Nos. 2-004(a through f).
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For PRS Nos. 2-004(b, c, and d), six samples were collected from three hand-auger holes {Location ID
Nos. 02-1049, 02-1050, and 02-1061). At each hand-auger hole, a surface soil sample was collected from
the 0 to 1-ft interval, and another sample was collected from the 6- to 7-ft interval using an electric hand
auger equipped with a hollow stainless steel bit. Two quality assurance/quality control (QA/QC) samples
were also collected. Attachment | of this RFI report contains geological logs for the hand-auger holes
drilled at these PRSs.

For PRS No. 2-004(e), two surface soil samples (Location 1D Nos. 02-1044 and 02-1045) were collected
from the 0 to 1-fl interval using an electric hand auger equipped with a hollow stainless steel bit.

For PRS No. 2-004(f), one surface soil sample {Location ID No. 02-1079) was coliected from the 0 to 1-ft
interval using an electric hand auger equipped with a hollow stainless steel bit. One QA/QC sample was
also collected.

Screening was performed during sample collection and subsequently on the collected sampie.
Radionuclide contaminants were screened using a Ludium Model 12 ratemeter with a Model 43-44 air
proportional alpha detector, a Ludlum Model 12 ratemeter with a Model 44-9 beta/gamma detector, and a
Ludlum Model 19 dose ratemeter. Organic screening was performed using a Century flame ionization
detector.

Sample screening results for PRS Nos. 2-004(b, ¢, and d) are as follows: organic chemicals were not
detected, alpha activity was not detected above an instrument background of 0 cpm, beta/gamma activity
was detected at 20 to 80 cpm above an instrument background of 100 cpm, and dose rates were not
detected above an instrument background of 50 mR/h.

Sample screening results for PRS No. 2-004(e) are as follows: organic chemicals were not detected, alpha
activity was not detected above an instrument background of 0 cpm, beta/gamma activity was detected at
40 to 60 cpm above an instrument background of 100 cpm, and dose rates were not detected above an
instrument background of 50 mR/h.

Sample screening results for PRS No. 2-004(f) are as follows: organic chemicals were not detected, alpha
activity was not detected above an instrument background of 0 cpm, beta/gamma activity was not
detected above an instrument background of 100 cpm, and the dose rate was not detected above an
instrument background of 50 mR/h.

5.1.5 Background Comparisons

Background comparisons were performed (with data obtained to date) for inorganic chemicals for which
upper tolerance limit (UTL) values are available, as discussed in Section 3.2 in Chapter 3.0 of this RFI
report. The results of the background comparison are shown to report data obtained in the sampling that
has been conducted to date. A complete evaluation of the site will be performed when samples are
obtained from beneath and adjacent to the existing structures after decommissioning. The soil samples
were analyzed in a fixed-site laboratory for an inorganic chemical suite that includes aluminum, antimony,
arsenic, barium, beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, lithium,
magnesium, manganese, mercury, molybdenum, nickel, potassium, selenium, silver, sodium, strontium,
thallium, uranium, vanadium, and zinc. Analyses were conducted using the Environmental Protection’
Agency (EPA) SW-846 methods described in Section 3.1.1 in Chapter 3.0 of this RFI report. All inorganic
chemical data from samples described in Section 5.1.4 are shown in Attachment 1I of this RFI report.
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The all-soil horizon data UTL values were used for background comparison because discrete soil horizons

were not identified during sampling activities. UTL values associated with sediments in Los Alamos

Canyon are currently being developed. These UTL values are not used in this RFI report but may be used
in the future. Soils in some areas of TA-2 have not been confirmed as alluvial sediment and may in fact
consist of nonnative fill material. in Table 5.1.5-1, the values in the boxes indicate inorganic chemicals that
were detected in soil at concentrations greater than or equal to their respective UTL values. Table 5.1.5-1
also shows detected inorganic chemicals for which there are no UTL values for comparison. Sample

locations where inorganic chemicals exceed UTL values are shown in Figure 5.1.5-1.

INORGANIC CHEMICALS WITH CONCENTRATIONS* AT OR ABOVE

TABLE 5.1.5-1

BACKGROUND UTL VALUES FOR PRS Nos. 2-004(a through f)

Part 1
Location ID Sampie ID Depth {ft) | Media As Ca Cr Cu Hg L

All-soils UTL N/A N/A N/A 7.82 6120 2.7 19.3 155 0.1 N.A.
02-1044 AAC2761 0-1 Soil 2.0 3100 <04 50 15 0.06 7.4
02-1045 AAC3801 01 Soil 3.0 79001 <04 | 140 25 0.1 7.4
02-1049 AAC2764 0-1 Soil 3.0 78001 <0.4 { 130 26 0.6 11
02-1049 AAC3904 6-7 Soil 1.0 7700} 69 56 6.5 0.06 7.2
02-1050 AAC2763 0-1 Soil 1.0 2900 <04 15 4.9 0.05 12
02-1050 AAC3903 6-7 Soil 1.0 1100} <04 14 <2 0.03 6
02-1061 AAC3906 01 Soil 8.0 140001 <04 | 160 32 0.03 5
02-1061 AAC2758 6-7 Soil 1.0 1700 | <04 19 4.3 0.04 9.1
02-1079 AAC2754 01 Soil 1.0 1200 | <0.4 8.7 3 0.5 5.1

Part2

Location ID Sample ID Depth {ft} | Media Mo Ni Pb Sr U Zn

All-soils UTL N/A N/A N/A N.A. 15.2 23.3 N.A. 1.87 50.8
02-1044 AAC2761 01 Sail <4 6.6 18.4 16 1.1 52
02-1045 AAC3901 0-1 Soil <4 3.7 24.8 45 1.37 160
02-1049 AAC2764 01 Soil <4 4.7 43.4 54 1.61 130
02-1049 AAC3904 67 Sail <4 19 14.1 22 1.12 78
02-1050 AAC2783 01 Soil <4 6.3 21.4 24 0.87 36
02-1050 AAC3903 67 Soil <4 5.5 9.36 7.4 0.62 34
02-10861 AAC3906 01 Soil 4.9 6.1 16.8 87 2.1 110
02-1061 AAC2758 6-7 Soil <4 <2 7.61 11 0.5 44
02-1079 AAC2754 01 Soil <4 2.5 11.1 6.3 0.62 46

*mg/kg
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Nos. 2-004(a through f).
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5.1.6 Evaluation of Radionuclides

Background comparisons were performed (with data obtained to date) for radionuclides for which UTL
values are available, as discussed in Section 3.2 in Chapter 3.0 of this RF! report. The results of the
background comparison are shown to present the data obtfained in the sampling activities conducted to
date. A complete evaluation of the site will be performed when samples are obtained from beneath and
adjacent to the existing structures after decommissioning. The soil samples were analyzed in a fixed-site
laboratory for the radiological chemicals *Co, ¥Cs, 2*Pu, 2*Pu, *Sr, ®T, tritium, U, and 2*U. Cesium-
137 and ® Co were analyzed using gamma spectroscopy; 2*Pu and #°Pu were analyzed using alpha
spectrometry; ¥Sr was analyzed using beta particle counting; ®Tc, U, and ?*U were analyzed using
inductively coupled plasma mass spectrometry, tritium was analyzed using liguid scintillation counting.
These analytical methods are described in Section 3.1.1 in Chapter 3.0 of this RFI report. All radionuclide
data from samples described in Section 5.1.4 are shown in Attachment i of this RF| report.

The all-soil horizon data UTL values were used for background comparisons for 2*°U and *®U because
discrete soil horizons were not identified during sampling activities. UTL values associated with sediments
in Los Alamos Canyon are currently being developed. These UTL values are not used in this RFI report
but may be used in the future. Soils in some areas of TA-2 have not been confirmed as alluvial sediment
and may in fact consist of nonnative fill material. In Table 5.1.6-1, the values in the boxes indicate
radionuclides that were detected in soil at concentrations greater than or equal to their respective UTL
values. Table 5.1.6-1 also shows detected radionuclides for which there are no UTL values for
comparison. Sample locations where radionuclides exceed UTL values are shown in Figure 5.1.5-1.

TABLE 5.1.6-1

RADIONUCLIDES WITH CONCENTRATIONS* AT OR ABOVE
BACKGROUND UTL VALUES FOR PRS Nos. 2-004(a through f)

Part 1

Location D Sample ID Depth (ft) Media Co-60 Cs-137 Pu-238 Pu-239 $r-90
All-soils UTL N/A N/A N/A N.A. N.A. N.A. N.A. N.A,
02-1044 AAC2761 0-1 Soil <0.08 <0.11 0.002 0.019 0.03
02-1045 AAC3901 0-1 Soil <0.09 <0.11 0.003 0.223 0.01
02-1049 AAC2764 01 Soil <0.08 <0.08 0.003 0.170 0.03
02-10489 AAC3904 67 Soil <0.09 0.82 0.003 0.363 0.18
02-1050 AAC2763 0-1 Soil 3.24 3.97 0.002 0.032 <01 U
02-1050 AAC3803 67 Soll 1.29 1.60 0.001 0.032 <0.1 U
02-1061 AAC39086 0-1 Soil 0.78 0.63 0.006 0.020 <01 U
02-1061 AAC2758 67 Soil 3.08 0.92 0.003 0.013 <0.1 U
02-1079 AAC2754 0-1 Soil <0.08 <0.09 0.003 0.072 <0.1 U
*pCifg
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TABLE 5.1.6-1(continued)

RADIONUCLIDES WITH CONCENTRATIONS* AT OR ABOVE
BACKGROUND UTL VALUES FOR PRS Nos. 2-004(a through f)

Part 2

Location ID Sample ID Depth (ft) Media Tritium U-234 U-235 U-238
All-soils UTL N/A N/A N/A N.A. 1.94 0.084 1.82
02-1044 AAC2761 01 Soil 0.097 1.08 0.07 J- 1.08
02-1045 AAC3901 01 Soil 0.078 2.41 0.07 J- 1.80
02-1049 AAC2764 | Soil 0.113 1.78 0.09 J- 1.57
02-1049 AAC3804 67 Soil 0.120 1.53 0.07 J- 1.59
02-1050 AAC2763 01 Soil 0.081 1.25 0.05 J- 1.34
02-1050 AAC3803 57 Soil 1.694 0.99 0.09 J- 0.97
02-1061 AAC3906 01 Soil 0.152 2.1 0.18 J- 1.73
02-1061 AAC2758 67 Soil 8.985 1.60 0.06 J- 1.53
02-1079 AAC2754 01 Soil 0.344 1.26 0.05 J- 1.23
*pCilg

5.1.7 Evaluation of Organic Chemicals
The samples collected from these PRSs were not analyzed for organic chemicals.
5.1.8 Risk-Based Screening Assessment

A risk-based screening assessment was not perfformed for these PRSs because the data set is insufficient
1o determine the nature and extent of contamination. A complete evaluation of the site will be performed
when samples are obtained from beneath and adjacent to the existing structures after decommissioning.

5.1.9 Human Health Risk Assessment
No human health risk assessment was performed for these PRSs.
5.1.10 Preliminary Ecological Assessment

In cooperation with the New Mexico Environment Department (NMED) and EPA Region 6, the Laboratory
Environmental Restoration (ER) Project is developing an approach for ecological risk assessment. Further
ecological risk assessment at this site will be deferred until the site can be assessed as part of the
ecological exposure unit methodology currently being developed.

5.1.11 Conclusions and Recommendations

Recommendations for this site will be deferred until the OWR is decommissioned. The samples collected
at these PRSs were insufficient to assess the nature and extent of potential contamination. Existing
structures and utility lines presented safety concerns for drilling and limited the scope of the investigation.
During decommissioning, the SAPs described in the work plan will be madified to optimize sampling,
which will be conducted in conjunction with the decommissioning activities. When additional samples are
obtained after decommissioning, a complete evaluation of site contamination, if any, will be performed.
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5.2 PRS No. 2-008(b)

The work plan (LANL 1993, 21404) identifies PRS No. 2-008(b) as the outfall from a photographic
processing laboratory in building TA-2-4. However, archival research and engineering surveys of the site
showed that TA-2-4 contains no outfall, drains, or fixtures. Also, interviews and archival research showed
that TA-2-4 has never housed a photographic processing laboratory (Gainer 1996, 54717, Santa Fe
Engineering 1993, 54956).

PRS No. 2-008(b) is recommended for no further action (NFA) based on NFA criterion number 1 (LANL
1985, 53863).

5.2.1 History

PRS No. 2-008(b) is discussed in Section 7.9 of the work plan, which states that the exact location of the
outfall is unknown. The work plan also states that the outfall has been inactive for at least 10 years and is
not listed on the current National Pollutant Discharge Elimination System permit (LANL 1993, 21404).

5.2.2 Description

The PRS is described in the work plan (LANL 1993, 21404) as an outfall from a photographic processing
facility in TA-2-4. However, engineering drawings from TA-2-4 show no drains inside the building and no
outfalls from the building. Also, the outfall could not be located during the site investigation.

5.2.3 Previous Investigations

During January 1993, Santa Fe Engineering personnel conducted a study to identify building drain
piping, locate outfalls, and characterize waste water flows and sources that existed at the time of the study.
They verified drain piping by dye checking. They stated that there were no drains or fixtures present in
TA-2-4 {(Santa Fe Engineering 1993, 54956).

5.2.4 Field Investigation
The objective of this Phase | RFI was to detect any possible contaminants at PRS No. 2-008(b).

The conceptual model (described in the work plan) for contaminant transport associated with the outfall
from TA-2-4 assumes that the contaminants are associated with releases from the photographic
processing facility. Migration of contaminants from an outfall area is thought to involve the foliowing
pathways and associated release mechanisms: soil and sediment erosion, surface water transport, ground
water transport, and airborne particle transport.

5.2.4.1 Environmental and Engineering Surveys

An engineering survey was performed on March 9, 1995. It consisted of a review of engineering drawings
and other documentation as well as a site reconnaissance to locate the outfall from TA-2-4. During the site
reconnaissance, the field team leader and the TA-2 facility manager could not locate any drains in TA-2-4,
They walked the stream bed and moved boulders; an outfall could not be located (Stellavato 1995,
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54904). Johnson Controls World Services, Inc., personnel tried to locate the outfall with a pipe locator but
had no success (Stellavato 1995, 54904).

In August 1996 additional archival research and interviews were conducted. An interview with a former
supervisor of TA-2 operations indicated that TA-2-4 has never housed a photegraphic processing
laboratory (Gainer 1996, 54717). Engineering drawing ENG-C1712 (LASL 1946, 54955) supports that
information. The drawing shows TA-2-4 as a guard shack and storage area, which was confirmed by the
former supervisor of TA-2 operations (Gainer 1996, 54717). Figure 5.2.4-1 is a map that shows the
location of TA-2-4 and includes information from the engineering drawing. Additional TA-2 personnel
were interviewed about the existence of the photographic processing laboratory. Their recollection was
that TA-2-4 was only a guard shack and storage area (Cramer 1996, 54905). Also, one of the documents
uncovered during the archival research, “Wastewater Stream Characterization for TA-2-1, 4, 21, 27, 36,
44, 46, 49, 50, 51, 57, 63, 69 and 70,” states that TA-2-4 has no water supply, drains, or fixtures (Santa Fe
Engineering 1993, 549586).

5.2.4.2 Deviations from the Sampling and Analysis Plan

The SAP specified that a borehole be drilled and a surface sample be collected at the location of the
outfall from TA-2-4. However, because the outfall could not be located, samples were not collected.

5.2.4.3 Sampling Activities

Samples were not collected at PRS No. 2-008(b) because the outfall could not be located.
5.2.5 Background Comparisons

This section is not applicable because this PRS does not exist.

5.2.6 Evaluation of Radionuclides

This section is not applicable because this PRS does not exist.

5.2.7 Evaluation of Organic Chemicals

This section is not applicable because this PRS does not exist.

5.2.8 Risk-Based Screening Assessment

A risk-based screening assessment was not performed because this PRS does not exist.
5.2.9 Human Health Risk Assessment

No human health risk assessment was performed for this PRS,

5.2.10 Preliminary Ecological Assessment

Ecological risk assessment at this site is not needed because this PRS does not exist.
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Figure 5.2.4-1. Location of PRS No. 2-008(b).
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5.2.11 Conclusions and Recommendations

Based on NFA criterion number 1 (LANL 1995, 53863}, a Class Il permit modification will be requested to
remove PRS No. 2-008(b) from the Hazardous and Solid Waste Amendments Module of the Laboratory’s
RCRA operating permit. The PRS cannot be located; apparently it never existed. Archival research and
engineering surveys of the site showed that TA-2-4 contains no outfall, drains, or fixtures. Also, interviews
and archival research showed that TA-2-4 has never housed a photographic processing laboratory. During
interviews, the former supervisor of TA-2 operations indicated that there were two photographic
processing laboratories in TA-2-1 (Gainer 1996, 54717). Investigation of outfalls or drain lines from the
photographic processing laboratories in building TA-2-1 are covered in PRS Nos. 2-006 and 2-011(a).
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5.3 PRS No. 2-012

PRS No. 2-012 consists of potential soil contamination beneath two underground fuel storage tanks,
TA-2-29 and TA-2-67 (DOE 1987, 8663; DOE 1987, 8664).

The samples collected at this PRS were insufficient to assess the nature and extent of potential
contamination. Because existing structures and utility lines presented safety concerns for drilling, which
limited the ability to appropriately locate samples. A complete evaluation of potential contaminants at the
site will be performed when samples are obtained from beneath and adjacent to the existing structures
after decommissioning.

Recommendations for this site will be deferred until the OWR is decommissioned, which is scheduled for
fiscal year 1998.

5.3.1 History

PRS No. 2-012 is discussed in detail in Section 7.13 of the work plan (LANL 1993, 21404). The following
paragraphs summarize the history of this PRS.

Tank TA-2-29 was a 1,000-gal. fuel oil storage tank. It was removed in 1950, but the removal was not
formally documented.

The second tank described in the work plan is tank TA-2-67. This 517-gal. tank stored diesel fuel for an
auxiliary generator in building TA-2-1. The work plan states that TA-2-67 was installed in 1982 and is still
active (LANL 1993, 21404). However, the “Solid Waste Management Units Report” {LANL 1990, 7511)
indicates that tank TA-2-67 was removed in 1950. A telephone conversation with the TA-2 facility manager
on August 19, 1996, confirmed that tank TA-2-1 is the one currently in use (Harris 1996, 54903). TA-2-1 is
a 560-gal. underground diesel! fuel storage tank for an auxiliary generator in building TA-2-1. Tank TA-2-1
was installed in 1986 at the site of former fank TA-2-67.

Potential contaminants from the diesel fuel include volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), petroleum hydrocarbons, and metals from additives.

5.3.2 Description

The site of former tank TA-2-29 is an asphait parking area on the south side of building TA-2-1
approximately 40 ft north of Los Alamos Creek. Geomorphologically, the site consists of very course sand,
gravel, and clay. When the site was drilled, the soil was saturated with water at approximately 8.5 ft.
Bedrock was contacted at 15 ft.

The site of tank TA-2-1 is a flat grated area on the north side of building TA-2-1. To the north are two
concrete flumes that drain to the southwest of tank TA-2-1 into two drop inlets {TA-2-36 and TA-2-27) (see
Figure 1.1-3).

5.3.3 Previous Investigations

On June 30, 1994, and July 31, 1994, a UST tightness test was performed by Benchmark Environmental
Corporation on behalf of the former Laboratory group ESH-8 (Environmental Protection). The test
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indicated that tank TA-2-1 and its associated lines were not subject to leaking. NMED performed a UST
inspection on January 23 and 24, 1995. No findings were reported for tank TA-2-1.

5.3.4 Field Investigation

The objective of the of the Phase | RF| was to confirm the presence or infer the absence of subsurface
contaminants associated with former tank TA-2-29. Tank TA-2-1 will be sampled after it is removed,
pursuant to the UST closure requirements, as part of a voluntary corrective action when the OWR
undergoes decommissioning.

The conceptual exposure model upon which a risk assessment will be based is discussed in detail in the
Installation Work Plan for Environmental Restoration Program (LANL 1995, 52008). The concepiual
model for contaminant transport associated with this PRS assumes that historical releases of contaminants
are associated with leaks from the fuel storage tanks. Migration of contaminants is thought to involve the
following pathways: soil and sediment erosion, surface water transport, ground water transport, and
airborne particle transport.

To support the conceptual model, field activities included a preimplementation engineering survey and
sample collection.

5.3.4.1 Environmental and Engineering Surveys

An engineering survey was performed to locate PRS No. 2-012. The survey included a review of
engineering drawings as well as a site reconnaissance. The two sample locations described in the SAP
(LANL 1993, 21404) were flagged.

5.3.4.2 Deviations from the Sampling and Analysis Plan

The SAP specified that two boreholes be drilied; however, only one borehole was drilled southeast of the
former location of tank TA-2-29 because of the danger of overhead power lines. The objective of the SAP
was not achieved. Additional data will be collected when the site is decommissioned.

Each sample was screened for gross-alpha, -beta, and -gamma radiation and tritium by the mobile
radiological analytical laboratory so that the samples could be shipped according to Department of
Transportation regulations. This screening was not included in the SAP.

5.3.4.3 Sampling Activities

Sampling at PRS No. 2-012 was performed on April 14, 1985. Four samples were collected from one
borehole (Location ID No. 02-1162) from the following intervals: 0.510 1.5f1, 2510 3.5ft, 810 9 ft, and
12.5 to 13.5 ff. Two QA/QC samples were also collected. Samples were collected using hollow-stem
augers with a 5-ft split-spoon core barrel in 2.5-ft runs. Table 5.3.4-1 summarizes all sampling for PRS No.
2-012; Figure 5.3.4-1 shows the sample location.
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TABLE 5.3.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 2-012*

Location ID Sample ID Depth (#t) Media voc sVoC PCB Inorganic
02-1162 0402-95-0303 0.5-1.5 Soil 21804 21804 21804 57
02-1162 0402-95-0305 2.5-35 Soil 21804 21804 21804 57
02-1162 0402-95-0304 8-9 Soil 21804 21804 21804 57
02-1162 0402-95-0306 | 12.5-135 Soil 21804 21804 21804 57

*The numbers in the analytical suite columns are analytical request numbers,

Field screening for radionuclide contamination was performed during sample collection using a Ludlum
Model 12 ratemeter with an air proportional aipha detector and a Ludium Model 12 ratemeter with a Model
44-9 beta/gamma detector. Organic screening was performed using a Century flame ionization detector.
Resuits from the field screening are as follows: alpha activity was not detected, beta/gamma activity was
detected at 0 to 40 cpm above an instrument background of 64 cpm, and organic compounds were not
detected.

5.3.5 Background Comparisons

Background comparisons were performed (with data obtained to date} for inorganic chemicals for which
UTL values are available, as discussed in Section 3.2 in Chapter 3.0 of this RFI report. The resulis of the
background comparison are shown to report data obtained in the sampling that has been conducted to
date. A complete evaluation of the site will be performed when samples are obtained from beneath and
adjacent to the existing structures after decommissioning. The soil samples were analyzed in a fixed-site
laboratory for an inorganic chemical suite that includes aluminum, antimony, arsenic, barium, beryllium,
boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, lithium, magnesium, manganese, mercury,
molybdenum, nickel, potassium, selenium, silver, sodium, strontium, thallium, uranium, vanadium, and
zinc. Analyses were conducted using the EPA SW-846 methods described in Section 3.1.1 in Chapter
3.0 of this RFI report. All inorganic chemical data from samples described in Section 5.1.4 are shown in
Attachment 1l of this RFI report.

The all-soil horizon data UTL values were used for background comparison because discrete soil
horizons were not identified during sampling activities. UTL values associated with sediments in Los
Alamos Canyon are currently being developed. These UTL values are not used in this BFI report but may
be used in the future. Soils in some areas of TA-2 have not been confirmed as alluvial sediment and may
in fact consist of nonnative fill material. In Table 5.3.5-1, the values in the boxes indicate inorganic
chemicals that were detected in soil at concentrations greater than or equal to their respective UTL
values. Table 5.3.5-1 also shows detected inorganic chemicals for which there are no UTL values for
comparison. Uranium above the UTL value was detected in two sampies. The location of the borehole is
shown in Figure 5.3.4-1.
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Figure 5.3.4-1. Location of sample at PRS No. 2-012.

September 1996 5-18 TA-2 RF! Report

e

=

Wi



&

"

Chapter 5 Specific Results, Conclusions, and Recommendations

TABLE 5.3.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS* AT OR ABOVE
BACKGROUND UTL VALUES FOR PRS No. 2-012

Location D Sample 1D Depth (1) Media L Mo Sr u
All-soils UTL N/A N/A N/A N.A. N.A. N.A. 1.87
02-1162 0402-95-0303 0.5-1.5 Soil | 5.8 <10 U 9.0 0.75 J
02-1162 0402-95-0305 2.5-35 Soil 4.3 <0.89 U 5.0 2.23
02-1162 0402-95-0304 8-9 Soil 5.3 <0.99 U 6.2 0.74 J
02-1162 0402-95-0306 12.5-13.5 Soil 3.2 1.4 J 4.4 1.87

"mgkg

5.3.6 Evaluation of Radionuclides

The samples coliected to characterize the area near one of the former tanks from this PRS were not
analyzed for radionuclides.

5.3.7 Evaluation of Organic Chemicals

The organic chemicals analyzed for at this PRS include VOCs, SVQOCs, and polychlorinated biphenyls.
They were analyzed using the methods described in Section 3.1.1 in Chapter 3.0 of this RFI report. The
target analytes in each suite are listed in Appendix A of this RFI report.

No target organic chemicals were detected in any sample.

5.3.8 Risk-Based Screening Assessment

A risk-based screening assessment was not performed for this PRS because the data set is insufficient to
determine the nature and extent of contamination at this PRS. A complete evaluation of the site will be
performed when samples are obtained from beneath the existing structures after decommissioning.
5.3.9 Human Health Risk Assessment

No human health risk assessment was performed for this PRS.

5.3.10 Preliminary Ecological Assessment

In cooperation with the NMED and EPA Region 6, the Laboratory ER Project is developing an approach

for ecological risk assessment. Further ecological risk assessment at this site will be deferred until the site
can be assessed as part of the ecological exposure unit methodology currently being developed.
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5.3.11 Conclusions and Recommendations

Recommendations for this site will be deferred until the OWR is decommissioned. The samples collected
at these PRSs were insufficient to assess potential contamination. Existing structures and utility lines
presented safety concerns for drilling. During decommissioning, the SAPs described in the work plan will
be modified to optimize sampling, which will be conducted in copjunction with the decommissioning
activities. When samples are obtained from beneath the existing structures after removal, a complete
evaluation of potential contaminants will be performed. The area beneath and adjacent to tank TA-2-1 will
be sampled after it is removed pursuant to the UST closure requirements. If petroleum contamination
above 100 ppm TPH is found during the characterization activities, the NMED UST bureau will be
contacted.
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Appendix A

Analvtical Suites

APPENDIX A. ANALYTICAL SUITES

Results of analyses can be found in the Facility for Information Management, Analysis, and Display

(FIMAD). Hard copies of supporting information will be provided upon request.

Chemicals that are reported by analytical laboratories as nondetects have not been included in the tables
of this RF| report. Nonetheless, nondetected chemicals are often part of the decision-making process,

and it is important to note that analyses for these chemicals were performed. This appendix provides a list
of the target analytes in each analytical suite for which samples were taken.

Inorganic Suite

Aluminum Chromium Manganese
Antimony Cobalt Mercury
Arsenic Copper Molybdenum
Barium Cyanide Nickel
Beryilium Iron Potassium
Boron Lead Selenium
Cadmium Lithium Silicon Dioxide
Calcium Magnesium Silver

Volatile Organic Suite

Acetone

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachioride
Chlorobenzene
Chlorodibromomethane
Chloroform
Chloromethane
2-Chiorotoluene
4-Chiorotoluene
1,2-Dibromo-3-chloropropane

1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
¢-1,2-Dichloroethene
+-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichioropropene
¢-1,3-Dichloropropene
t-1,3-Dichioropropene
Ethylbenzene
2-Hexanone
lodomethane

Sodium
Strontium
Thallium
Uranium
Vanadium
Zinc

Isopropylbenzene
p-lsopropyltoluene
4-Methyl-2-pentanone
Methylene chioride
n-Propylbenzene

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofiuoromethane
1,2,3-Trichloropropane
Trichiorotrifluoroethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyi chloride
o,m,p-Xylene {(mixed)
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Semivolatile Organic Suite

Acenaphthene
Acenaphthylene

Aniline

Anthracene

Azobenzene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b}fluoranthene
Benzo[g,h,i]peryiene
Benzoic acid
Benzolk]fluoranthene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenylpheny! ether
Butylbenzylphthalate
4-Chloroaniline
4-Chloro-3-methyiphenol
2-Chloronaphthalene
2-Chiorophenol

Dibenz{a,h]anthracene
Dibenzotfuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichiorobenzidine
2,4-Dichlorophenol
Diethyiphthalate
2,4-Dimethyiphenoi
Dimethyl phthalate
Di-n-butylphthalate
4,6-Dinitro-2-methyiphenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyiphthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene

Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodimethylamine
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
2,2'-Oxybis[1-chloropropane]
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichiorophenol

4-Chlorophenylpheny! sther Hexachloroethane 2,4,6-Trichlorophenol
Chrysene indeno[1,2,3-cd]pyrene

Polychlorinated Biphenyl Suite

Aroclor-1016 Aroclor-1248

Aroclor-1221 Aroclor-1254

Aroclor-1232 Aroclor-1260

Aroclor-1242

Radiochemical Suite

Cesium-137 Plutonium-239,240 Tritium Uranium-238
Cobalt-60 Strontium-90 Uranium-234

Plutonium-238 Technetium-99 Uranium-235

September 1996 A-2 TA-2 RFI Report
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oy APPENDIX B. DATA QUALITY EVALUATION TABLES

This appendix contains the sample-specific data quality evaluation. Data quality evaluation tables are

. presented for potential release sites (PRS) evaluated for this Resource Conservation and Recovery Act
facility investigation (RFI) report. A data quality evaluation table was not prepared for PRS No. 2-008(b)
- because no samples were collected at that PRS. Data quality for the entire data set is discussed in Chapter

4.0 of this RF| report.

TABLE B-1
DATA QUALITY EVALUATION FOR PRS Nos. 2-004(a through f)

Request
No.

Location
ID

Sample
1D

Analytical
Suite

Qc
Parameter

Explanation

21594

02-1044

AAC2761

Iso-1J

Accuracy

The resuit for U-235 in the laboratory control
sample is low; the sample resuilt for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1045

AAC3901

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample result for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1049

AAC2764

iso-U

Accuracy

The result for U-235 in the laboratory control
sampie is low; the sample result for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1049

AAC3904

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample result for U-235 should
be regarded as estimated and biased low (J-).

215584

02-1050

AAC2763

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample resuit for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1050

AAC3803

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample result for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1061

AAC2756

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample result for U-235 should
be regarded as estimated and biased low (J-).

21584

02-1061

AAC2758

Iso-U

Accuracy

The result for U-235 in the laboratory controt
sample is low; the sample resuit for U-235 should
be regarded as estimated and biased low (J-).

21594

02-1061

AAC3808

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample result for U-235 should
be regarded as estimated and biased low {J-).

21594

02-1079

AAC2754

Iso-U

Accuracy

The result for U-235 in the laboratory control
sample is low; the sample resuit for U-235 should
be regarded as estimated and biased low (J-).
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JABLE B-2

DATA QUALITY EVALUATION FOR PRS No. 2-012

Request
No.

Location
ID

Sample
iD

Analytical
Suite

Qc
Parameter

Explanation

57

02-1162

0402-95-0303

Inorganic

Accuracy

The resuits for arsenic, beryllium, cadmium,
cobalt, copper, magnesium, potassium,
selenium, silicon dioxide, sodium, uranium,
and vanadium should be regarded as
estimated (J) because these analytes were
detected below the estimated detection limit
but above the instrument detection limit.

57

02-1162

0402-95-0303

Inorganic

Accuracy

The matrix spike sample recoveries for
aluminum, antimony, arsenic, copper, lead,
magnesium, potassium, silver, and thallium
are low; the results for these analytes should
be regarded as estimated and biased low (J-).
The matrix spike sample recoveries for
cadmium and iron are high; the results for
these analytes should be regarded as
estimated and biased high (J+).

57

02-1162

0402-95-0304

Inorganic

Accuracy

The results for cobalt, copper, magnesium,
nickel, potassium, selenium, silicon dioxide,
sodium, and uranium should be regarded as
estimated (J) because these analytes were
detected below the estimated detection fimit
but above the instrument detection limit.

57

02-1162

0402-95-0304

Inorganic

Accuracy

The matrix spike sample recoveries for
aluminum, antimony, arsenic, copper, lead,
magnesium, potassium, silver, and thallium
are low; the results for these analytes should
be regarded as estimated and biased low (J-).
The matrix spike sample recoveries for
cadmium and iron are high; the results for
these analytes should be regarded as
estimated and biased high (J+).

57

02-1162

0402-95-0305

Inorganic

Accuracy

The resulis for arsenic, beryllium, cobalt,
copper, magnesium, potassium, selenium,
silicon dioxide, sodium, and thallium should be
regarded as estimated (J) because these
analytes were detected below the estimated
detection limit but above the instrument
detection limit.

57

02-1162

0402-95-0305 -

Inorganic

Accuracy

The matrix spike sample recoveries for
aluminum, antimony, arsenic, copper, lead,
magnesium, potassium, silver, and thallium
are low; the results for these analytes should
be regarded as estimated and biased low (J-).
The matrix spike sample recoveries for
cadmium and iron are high; the results for
these analytes should be regarded as
estimated and biased high (J+).
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- Appendix B Data Quality Evaluation Tables

s TABLE B-2 {(continued
. DATA QUALITY EVALUATION FOR PRS No. 2-012

Request | Location Sample Analytical Qac
‘ No. ID ID Suite Parameter Explanation
J 57 02-1162 | 0402-95-0306 | Inorganic | Accuracy | The results for barium, beryllium, cobalt,

- magnesium, molybdenum, potassium, silicon
dioxide, sodium, and vanadium should be
regarded as estimated (J) because these
analytes were detected below the estimated
detection limit but above the instrument
detection limit.

57 02-1162 | 0402-95-0306 | Inorganic | Accuracy | The matrix spike sample recoveries for

aluminum, antimony, arsenic, copper, lead,
magnesium, potassium, silver, and thallium
o are low; the results for these analytes should
be regarded as estimated and biased low (J-).
The matrix spike sample recoveries for
cadmium and iron are high; the results for

ey these analytes should be regarded as
estimated and biased high (J+).

21804 02-1162 | 0402-95-0305 SvOC Accuracy | Tentatively identified compounds reported:
saturated hydrocarbons.

e

e

s TA-2 RFi Report B-3 September 1996




Data Quality Evaluation Tables

Appendix B

This page intentionally left blank.

September 1996

B-4

TA-2 RFI Report

gon

e

s

s

L=



Appendix C

Risk Assessment Calculations



b

Appendix C

Risk Assessment Calculations

APPENDIX C. RISK ASSESSMENT CALCULATIONS

No guantitative risk assessment was performed for any of the potential release site decision sets
evaluated for this Resource Conservation and Recovery Act facility investigation report.
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Attachment 1

Geological Logs

ATTACHMENT I. GEOLOGICAL LOGS

This attachment contains geological logs for hollow-stem auger and hand-auger boreholes greater than 5
ft deep in the following potential release sites discussed in this Resource Conservation and Recovery Act

tacility investigation report.

» 02-004(b,c,d,e)
02-012

The geological logs contain lithclogic descriptions, sample intervals and identification numbers, moisture

content, and field screening values.
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Attachment 1 Geological Logs
Field Unit 4 Geological Log
Technical Area: 02 PRS No.. 02-004(b,c.d,e) Page: 1of1
Location ID:  02-1049 Surface Elevation: 6,877 ft Date:  03/117/95
Core Size: 3.25in. Total Depth: 7t .
Geologist:  Stephen K. Stellavato
Method: Electric powered hand auger sologls phen
Field Team Leader: Stephen K, Stellavato
% |2 s £ =
X 2 ©
s - S |8 g |E
£ ® @ o [<] s £ g
£ = s $ |¥F = |85 | ¢
g E E 3 <Dry | < ‘é 2 A
S a3 0 2 |weto B ® = Description
0 73 AAC2764 2 b o 12l SAND with CLAY and small COBBLES: dark brown
I with roots
] CLAY and SAND: dark brown, wet, with chunks of
2 . asphalt
3 ]
4
5
6 .
] AAC3904 CLAY with small COBBLES: dark brown, wet,
7 cobbles increase with depth, some pea gravel

TA-2 RFI Report
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Geological Logs Attachment [
Field Unit 4 Geological Log
Technical Area; 02 PRS No.: 02-004(b,c,d,e) Page: 1of1
Location ID:  02-1050 Surface Elevation: 6,878 ft Date: 0317185
Core Size:  3.25in. Total Depth: 7 ft .
logist: Steph . Stellavato
Method: Electric powered hand auger Geologis ephen K. Stellava
Field Team Leader: Stephen K. Stellavato
s £
% |E - | 8 L
e |2 o 2 '% - g
e | E = = S E >
= e 2 E 8 E =
s |3 S S | = |la& | 8§ | =
& |E E 3 <Dry |« 8 2
o |3 ] £ |wet> | 3 & = Description
0 - -
23 e/l SAND with CLAY and angular COBBLES: light
-1 AAC2763 : :’@:, g—'—ér.—'& brown, sofi, moist
S 0 BXO
-2 x: rl. I.
505090 96975
-3 sieeseitels b e g O
I:I:l:l:l:l: : l’"lé.— d
4 — ESUE . —
- e ae ] SAND and GRAVEL: light brown, medium-grained
5 e PSR! sand and pea gravel; borehole collapse at 7 ft
S 3‘9-??‘ because of pea gravel
6 : 3 s o
. AAC3903 | o [
-7 | Y- TXTX
September 1996 -4 TA-2 RF! Report
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Attachment 1 Geological Logs
Field Unit 4 Geological Log
Technical Area: 02 PRS No.: 02-004{h,c,d.e) Page: 1of1
Location ID:  02-1061 Surface Elevation: 6,879 ft Date:  03/17/95
Core Size: 3.25in. Total Depth: 71t .
: . Stellavat
Method: Electric powered hand auger Geologist.  Stephen K. Stellavato
Field Team Leader: Stephen K. Stellavato
. £
& | a € |8 |z |8
| 3 = |3 |E|E 3
© 2 s o E >
£ e g : | 2 ls |5 ¢
o E - ] *
3 \3 ] é ;v:t-n; 3 g g Description
0 Ty - -
SEEEK A . SAND with CLAY and angular COBBLES: light
-1 AAC2756 RONKLKK 40 Q’é’gfé brown, medium-grained sand with soft brown clay;
sttt SIvy _—5 auger refusal at 7.0 fi.
2 B §_6: R
3 R nf;“nln g.'_ r.-g
4 : \ QETE
% . 80 _-(_:5.‘_0_6@7
S RS 5‘6‘:‘-‘%
-8 2 _6:-.7548
AAC2758 , 40 Eg_c.)i—' C
7 . T Y
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Geological Logs Attachment |

Field Unit 4 Geological Log

Technical Area: 02 PRS No.: 02-012 Page: 1of1
Location ID: 021162 Surface Elevation: 6,868 Date:  04/14/95
Core Size: 3.25in. Total Depth:  17.5ft

logist: hen K. Stell
Method: Hollow-stem auger with 5-ft core barrel Geologist  Stephen ellavato

Field Team Leader: Stephen K. Stellavato

% |2 -~ | g e
] 8 2 3 ©
[ o ] - " -~ £
& |- o ) ‘0 £ £ >
= e 2 H s a =
£ s & z e |8 L
s | § § S v < |8 | 2
[ e
a « @ € |wet> B K = Description
0 ? ASPHALT
-1 0402-95- g2, a0, s <] SAND and GRAVEL: grayish brown, dense, moist,
41 0303 - GNONO [\ very coarse grained with mafic gravel Y
2 - e NS CLAY and GRAVEL: grayish brown, hard, moist
4 g | o 20 2
3 0402-05- % / ‘e cle, e  SAND and GRAVEL: grayish brown, dense, moist,
_ 0305 :E v ‘o X2 dr4  very coarse grained with mafic gravel
-4 . % , 0 20 NO RECOVERY
] %
- 7] e~ SAND with large angular COBBLES: grayish brown,
6 , Jao " a0 | dense, moist, very coarse grained with mafic
{ 0 ] S22 cobbles
7 < NO RECOVERY
-8 ] FE= TP SAND with CLAY and anguiar COBBLES: grayish
i 0402-95- - FrAYery) brown, very dense, saturated, very coarse grained
-9 0304 10 0 5 O)=%|  with mafic cobbies
A . NO BRECOVERY
- - X
10 | <4V +4V | SAND with large angular COBBLES: grayish brown,
-11 '?“fﬁ“f"‘\v‘% extremely dense, saturated, very coarse grained
| Qepien| With mafic cobbles
-12 - :" 5} .'QQ ) - .
1 5% .Q'ﬁ:. i
<13 . 0402-95- 20 A
: 0306 5 o lLede
-14 - o NO RECOVERY
15 =
B EE .o e | Tuffaceous SAND: moderate reddish brown, soff,
16 ] 2 AN w0] saturated, very coarse grained (Cerro Toledo
; 3 20 11N/ sN\s, 1 Formation)
A7 % NO RECOVERY
o
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Attachment IT Chemical Data Tables

TABLE |i-
INORGANIC CHEMICAL DATA FOR PRS Nos. 2-004(a through f)"

o Part 1

Location | Sample | Depth

] iD (fty | Media PRS Ag Al | As| B | Ba Be Ca «d | Co
02-1044 | AAC2761| 0-1 | Soil | 2-004(b,c,d,e)] <1 | 5400| 2 @ <4 | 56 | 0.45 3100 <4| 50 | 24
02-1045 | AAC3901, 0-1 | Soil | 2-004(b,c,d,e)| <1 | 5900 3 | <4 | 83| 047 7900, <4140 286
. 02-1045 AAC2764| 0-1 | Soil | 2-004(b,c,d,e}| <1 7100 3 | <4 110 | 0.67 7800| <.4|130 2.6
02-1049 | AAC3904 | 6-7 | Soil | 2-004(b,c,de) <1 | 5100] 1 | <4 | 49| 0.52, 7700| 69 56 | 2.3
02-1050 | AAC2763| 0-1 | Soil | 2-004(b,c,d,e} <1 [13000| 1 | <4 110 | 1.0 | 2900 <4 15 | 3.2
. 02-1050 | AAC3903| 6-7 | Soil | 2-004(bc,d,e)| <1 | 4000 1 | <4 | 42 0.4 | 1100 <4| 14 | 25
02-1061 | AAC2756| 0-1 | Soil | 2-004(b,c,de)| <1 | 5600, 3 | <4 | 49 | 0.52| 7700 <4110 | 3.0
02-1061 | AAC3906| 0-1 | Soil | 2-004(b,c,de)| <1 | 6700 8 | <4 | 250 | 0.43| 14000| <.4|160 | 4.1
T, 02-1061 | AAC2758| 6-7 | Soil | 2-004(b,c,de) <1 2700| 1 <4 42| 035 1700 <4 19 1.9
02-1079 | AAC2754 | 01 Soil | 2-004(f) <1 3200) 1 <4 | 42 | 048] 1200 <.4 87, 1.8
Part2

Location | Sample | Depth
iD D {fty  Media PRS Cu Fe Hg K U Mg M | Mo Na

02-1044 | AAC2761| 0-1 | Soil  2-004(b,c.d,e)| 15 7400 | 0.06] 1000, 7.4 1100 180 | <4 130

02-1045 | AAC3901| 0~1 | Soil 2-004(b,c,d,e)‘25 6800 | 0.1 930, 7.4 | 1100 220 | <4 150

02-1049 | AAC2764 | 0-1 | Soil 2-004(b,c.d.e) 26 8400 | 0.6 | 1200] 11 1200| 320 | <4 200

02-1049 | AAC3904 | 6-7 @ Soil  2-004(b,c,de) 65| 6800 006 880| 7.2 800| 250 | <4 190

02-1050 | AAC2763 | 0—1 | Soil | 2-004(b,c,de}; 4.9 10000 | 0.05 1600 12 1900 190 | <4 280

- 02-1050 | AAC3903 | 6~7 | Soil | 2-004(b,c,d,e)| <2 6900 1 0.03, 640, 6.0 580 250 <4 240

02-1061 | AAC2756| 0-1 | Soil | 2-004(b,c,d,e)| 15 8200 | 0.04| 990 7.9 1400| 280 | <4 220

02-1061 AAC3906| 0-1 | Soil 2-004(b,c.d,e) 32 9400 | 0.03} 1100] 9.1 | 2300 370 | 4.9 250

- 02-1061 | AAC2758 | 6-7 | Soil | 2-004(b,c,d,e)| 4.3| 4600 | 0.03|, 580, 5.0 500 200 | <4 180
_ 02-1079 | AAC2754 1 0-1  Soil | 2-004({f) 3.0 5500 | 0.5 570, 5.1 440 240 | <4 260

Part 3

Location Sample | Depth
- ID D {ft) | Media PRS Ni Pb Sb | Se | Si02| Sr T u vV &

02-1044 | AAC2761 0-1  Soil | 2-004(b,c,de)| 6.6 184 | <25| 0.2| 110 |16 | <25 1.11|13 52

02-1045 | AAC3901| 0-1 | Soil | 2-004(b,c,de)| 3.7 248 | <25 0.2| 120 | 45 <25 1.37 10 | 160

02-1049 AAC2764| 0-1 | Soil 2-004(b,c,de)| 47434 | <25 <2| 110 54 | <25]| 1.61|11 |130

- 02-1049 | AAC3904 | 6-7 | Soil | 2-004(b,c,de) 19 141 | <25 0220022 | <25| 112| 84| 78

02-1050 | AAC2763: 0—1 | Soil | 2-004(b,c,d,e)| 6.3 214 | <25 <2| 190 |24 | 0.25| 0.87 {13 36
02-1050 | AAC3903 | 6-7 | Soil | 2-004(b,c,de), 55 936| <25 03 140 74| <25 062] 7.1 34

- 02-1061 | AAC2756| 0-1 | Soil  2-004(b,c,de)| 4.4 163 | <25 0.2| 150 |52 | «25| 2.11 |15 77

02-1061 AAC3906| 0-1 | Soil | 2-004(b,c,d,e}; 6.116.8 | <25 <2| 140 87  0.25| 1.37|20 | 110
02-1061 | AAC2758 6~7 | Soil | 2-004(b,c.d,e)| <2 7.61| <25 0.2, 160 | 11 <25 0.5 4.8| 44

02-1079 | AAC2754 | 0-1 | Soil | 2-004(f) 25111 [ 0.37| <2 160 63| <25| 062 56| 46
e *mg/kg
o TA-2 RFI Report -1 September 1996
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Attachment II

TABLE |i-2

RADIONUCLIDE CHEMICAL DATA FOR PRS Nos. 2-004(a through f)

Part 1
Location ID | Sample ID | Depth (ft) | Media PRS Co-60  Cs-137 H-3 Pu-238 | Pu-238

02-1044 AAC2761 0-1 Soil 2-004(b,c,d,e) <.08 <11 0.097 0.002 | 0.019
02-1045 AAC3301 01 Soil 2-004(b,c,d,e) <.09 <. 11 0.078 0.003 | 0.223
02-1049 AAC2764 0-1 Soil 2-004(b,c,d,e) <.08 <.08 0.113 0.003 0.17
02-1049 AAC3904 67 Soil 2-004(b,c,d,e) <.09 0.82 0.120 0.003 0.363
02-1050 AAC2763 01 Soil 2-004(b,c.d.e) 3.24 3.97 0.081 0.002 0.038
02-1050 AAC3903 67 Soil | 2-004(b,c,d,e) 1.29 1.60 1.69 0.001 0.032
02-1061 AAC3906 0-1 Soil | 2-004(b,c.d,e) 0.79 0.63 0.152 0.001 0.018
02-1061 AAC2756 0-1 Soil 2-004(b,c,d,e) <.03 <.08 0.110 0.0086 0.02
02-1061 AAC2758 67 Soil 2-004(b,c,d,e) 3.08 0.92 8.98 0.003 0.013
02-1079 AAC2754 01 Soit | 2-004(f) <.08 <.08 0.344 0.003 0.072

Part 2

LocationID | Sample ID | Depth (it} | Media PRS Sr-80 Te-99 U-234 U-235 U-238

02-1044 AAC2761 01 Soil 2-004(b,c,d,e) 0.03 <.24 1.08 0.07 J 1.08
02-1045 AAC3901 0-1 Soil | 2-004(b,c.d,e) 0.01 <.24 2.41 0.07 J 1.90
02-1049 AAC2764 0-1 Soil | 2-004(b,c.d.e) 0.03 <.24 1.78 0.08 J 1.57
02-1049 AAC3904 67 Soil | 2-004(b,c.d,e) 0.16 <.24 1.53 0.07 J 1.59
02-1050 AAC2763 0-1 Soit | 2-004(b,c,d,e) -0.06 <.24 1.28 0.05 J 1.34
02-1050 AAC3903 6~7 Soil | 2-004(b,c,d,e) A -0.13 <.24 0.99 0.09 J 0.97
02-1081 AAC3906 01 Soil | 2-004(b,c,d,e) -0.02 <.24 2.11 0.18 J 1.73
02-1061 AAC2756 01 Soil 2-004(b,c,d,e) -0.10 <.24 1.88 0.05 J 1.59
02-1061 AAC2758 6-7 Soil 2-004(b,c,d,e) -0.17 <.24 1.60 0.06 J 1.53
02-1079 AAC2754 0-1 Soil 2-004(f) -0.09 <.24 1.26 0.05 J 1.23

*pCilg
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Attachment Il Chemical Data Tables
TABLE iI-3
INORGANIC CHEMICAL DATA FOR PRS No. 2-012*
Part1
Location Sample Depth
D 1) () Media | PRS Ag Al As B Ba Be Ca
02-1162| 0402-95-0303 | 0.5~1.5 Soil | 2-012 | <1.2 UJ-| 3200 J-| 0.94 J-| «1.2 U | 475 0.59 J | 1000
02-1162| 0402-85-0305 | 2.5~-3.5 Soil | 2012 | <1.2 UJ-{ 2300 J-| 1.04 J-| <12 U|27.2 0.37 J| 808
02-1162) 0402-95-0304 8-9 Soil | 2-012 | <1.2 UJ-| 2780 J-| 1.40 J-| <12 U|24.8 |<0.37 U] 635
02-1162| 0402-95-0306 12.5-13.5| Soil | 2-012 | <1.2 Ud-| 1400 J-| 1.22 J-| <1.2 U|13.7 J| 0.42 J| 800
Part2
Location Sample Depth
ID ID ) Media | PRS cd cr| © Cu Fe Hg K
02-1162| 0402-95-0303 | 0.5-1.5 Soil |2-012| 042 J 29|20 J 1.8 J-| 5300 J+ <0.04 U | 660 J-
02-1162| 0402-95-0305 | 2.5—3.5 Soil | 2012 | <037 U | 6.4 | 1.4 J 2.4 J-| 5180 J+ <0.05 U | 469 J-
02-1162| 0402-95-0304 | 8-9 Soil | 2-012 | <037 U | 6.3 | 20 J| 2.7 J-| 5300 J- | <0.03 U 357 J-
02-1162| 0402-95-0306 | 12.5-13.5 Soil | 2-012 | <037 U | 6.2 | 1.4 J| 3.7 J- 4710 J+| <0.03 U | 220 J-
Part 3
Location Sample Depth
iD iD () Media | PRS | L Mg Mn Mo Na Ni Pb
02-1162 0402-95-0303 0.5-1.5 Soil | 2-012 | 58 | 470 J- | 230 | <1 U 380J <12 U | B8 J-
02-1162 0402-85-0305 | 2.5-3.5 Soil | 2-012 | 43 | 328 J- | 209 | <098 U | 410 J <12 U | 817 J-
02-1162 0402-85-0304 | 8-9 Soil |2-012 | 53 | 367 J- | 228 | <098 U | 138 J | 27 J | 6.0 J-
02-1162 0402-95-0306 | 12.5-13.5 Soil | 2012 | 3.2 | 261 J- | 180 1.4 J 141 J (<12 U} 51 J-
Part 4
Location Sample Depth
D D {t Media | PRS Sb Sr n u v n
02-1162| 0402-85-0303 | 0.5-1.5 Soil | 2-012 <0.25 UJ-| 0.28 J| 9.0 | <0.25 UJ-| 0.75 J| 6.1 J | 26.2
02-1162  0402-95-0305 | 2.5-3.5 Soil 2-012 | <0.25 UJ-| 023 J| 50| 0.25 J 223 |86.2 21.0
02-1162  0402-95-0304 | 8-9 Soil  2-012 | <0.25 UJ-| 0.26 J| 6.2| <0.25 UJ- 0.74 J} 7.2 23.6
02-1162 0402-95-0306 | 12.5-13.5| Soil | 2-012 | <0.25 UJ-| <0.25 U| 4.4 | <0.25 UJ-| 1.87 5.5 18.7
*mg/kg
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