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Executive Summary

EXECUTIVE SUMMARY

This is the third of several reports that describe the Phase | results of the Resource Conservation and
Recovery Act (RCRA) facility investigation (RFI) to evaluate contamination at Technical Area (TA) -35.
TA-35 is located in former Operable Unit 1129, which is pant of Field Unit 4 in the Environmental
Restoration Project at Los Alamos National Laboratory (the Laboratory). Included in this RF| report
are the results of investigations for Potential Release Site (PRS) Nos. 35-004(a, g, h, and m),
35-009(e), 35-014(g; and g), and 35-016(b, j, n, and q).

TA-35 (also known as Ten Site) is currently used for nuclear safeguard studies, laser research and
development, physical research, fusion work, and other experimental research. It is one of the
largest technical areas at the Laboratory with approximately 300 designated structures. It is located
on Ten Site Mesa between Morntandad Canyon and Ten Site Canyon.

Operations at TA-35 began in 1951 and include research operations; two experimental reactors
(between 1956 and 1964); lasers and laser fusion research, including development, fabrication, and
operation of lasers and laser targels; nuclear safeguards research and development of assay
instrumentation; and research in ceramics, robotics, polymer synthesis, high-speed impact studies,
and strain-rate measurements on a varety of materials. Other operattons include the Ten Site Waste
Treatment Facility (from 1851 to 1963).

Effluent and emission routes from TA-35 include ventilation stacks, septic systems, storm sewer lines
and discharge channels, industnial waste lines and outfalls, and leaking storage structures including
underground and aboveground tanks and surface compounds. The chemicals and other
constituents that contributed to the list of potential contaminants include metals, volatile organic
compounds, semivolatile organic compounds, polychlorinated biphenyl compounds, and
radionuclides. Radionuclides were investigated as parnt of this RFI, although radiological
contamination is not regulated by RCRA.

The purpose of the Phase | RF] was to determine whether chemicals of potential concem (COPCs)
are present in the PRSs at TA-35. Field activities followed sampling and analysis plans (SAPs) that
were designed to confirm the presence or absence of COPCs. These SAPs were submitted as pan
of the RFI Work Plan for Operable Unit 1129 (LANL 1992, 7666) and the addendum to the work plan
(Pratt 1994, 43475), except as noled in Chapter 5.0 of this RFI report.

Field activities for the PRSs described in this RF} report began on March 1, 1995, and ended on
December 8, 1995,

The data analysis process consisted of using a decision approach that involved a series of qualitative
and quantitative steps. First, analytical data are verified and validated, then the data undergo a data
quality assessment, and finally the data are compared with appropriate site-specific background
values. A human health screening assessment is then performed to determine if COPCs are
present. Ecological risk assessment will be deferred until the site can be assessed as parnt of the new
Ecological Exposure Unit (Ecozone) methodology, which is in development.

No significant concems are associated with the quality of the data; data quality evaluation is
presented in Chapter 4.0 of this RFI report. Radiological sample results are not presented or
discussed in this RFI report and will be provided by November 31, 1997, as an addendum when the
radiological data evaluation is completed.
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Executive Summary

For the purposes of the screening assessments reported in this RFI report, the PRSs at TA-35 have
been organized into the decision units listed in Table ES-1. Where appropriate, PRSs are reported

individually.

The following PRSs are recommended for no further action: PRS Nos. 35-004(a, g, h, and m),
35-009(e), 35-014(g, and gy}, and 35-016(b, j, n, and q). The results of the RFI for each PRS are
summarized in Table ES-1.

JABLE ES-1
SUMMARY OF PROPOSED ACTIONS
Proposed Action
NFA Further Section
PRS HSWA Criteria | Action Rationale No.
35-004(a) X 4 COPC was determined to pose a negligible threat to 5.1
35-008(e) X human health
35-004(g) X 4 Contamination below SALs, no COPCs identified in 52
human health screening assessment
35-004(h) X 4 Contamination below SALs, no COPCs identified in 63
human health screening assessment
35-004(m) 4 COPCs were determined to pose a negligible threat 5.4
35-014(g,) X to human health
35-014(g+) X 4 COPC was determined to pose a negligible threat to 5.5
35-016(n) human health - :
35-016(b) 3.4 Contamination below SALs, no COPCs identified in 5.6
human health screening assessment
35-016(j) 4 COPC was determined to pose a negligible threat to 57
human health
35-016(q) X 4 COPCs were determined to pose a negligible threat 5.8
to human health
July 1996 ES-2 TA-35 RFI Report



Acronyms

ACRONYMS AND ABBREVIATIONS

CCRMP
CMP
co,
cOoC
COPC
cpm
CRQL
CVAA
D&D
DL
DOE
DOENLAAO
EDL
EDXRF
EPA
EQL
ER
FIMAD
GC/ECD
GC/FID
GC/MS
GFAA
GPC
gpm
HPGe
H&S
HSWA
ICPES
ICPMS
QR
IWP
J

J+

J-

KrF
LAMPRE
LANL-ER-SOP
LAPRE
LCS

MA DEP
MCE
Myr

NA

N/A

N.A.

Nal(TT)
ND

Canadian Certified Reference Material Program
corrugated metal pipe

carbon dioxide

chemical of concem

chemical of potential concern

counts per minute

contract required quantitation limit

cold vapor atomic absorption

decontamination and decommissioning
detection limit

Department of Energy

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

energy dispersive x-ray fluorescence
Environmental Protection Agency

estimated quantitation limit

Environmental Restoration .
Facility for Information Management, Analysis, and Display
pas chromatography/eiectron capture detector
gas chromatography/flame ionization detector
gas chromatography/mass spectrometry
graphite furmace atomic absorption

gas proportional counter

gallons per minute

high-purity germanium

health and safety

Hazardous and Solid Waste Amendments
inductively coupled plasma emission spectroscopy
inductively coupled plasma mass spectrometry
interquartile range

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.

krypton fluoride

L.os Alamos Molten Plutonium Reactor Experiment

L.aboratory Environmental Restoration Project standard operating procedure
Los Alamos Power Reactor Experiment :
laboratory control sample

Massachusetts Department of Environmental Protection

multiple chemical evaluation

million years

not analyzed

not applicable

not available

thallium-doped sodium iodide

not detected
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Acronyms

NFA
NIST
NMED
NPDES

OVA
PAH
PCB
ppm
PRG
PRS
PVC
Qa/Qc
Qbt2
Qbt3

" Qc

RCRA
RFI
RPD

SAL
SAP
SRM
SVOC
TA
TIC
TLV
TPH

VCP
vOC
XRF

no further action

National Institute of Standards and Technology

New Mexico Environment Department

National Pollutant Discharge Elimination System

not requested

organic vapor analyzer

polycyclic aromatic hydrocarbon

polychlorinated biphenyl

parts per million

preliminary remediation goal

potential release site

polyvinyi chloride

quality assurance/quality control

cooling unit 2 of the Tshirege Member of the Bandelier Tuff
cooling unit 3 of the Tshirege Member of the Bandelier Tuff
quality control .

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.

Resource Conservation and Recovery Act
RCRA facility investigation
relative percent difference

The sample results were obtained using a screening analytical method performed
in a mobile laboratory facility.

screening action level
sampling and analysis plan
standard reference material
semivolatile organic compound
Technical Area

tentatively identified compound
threshokd limit value

total petroleum hydrocarbons

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

The analyte was analyzed for and was not detected. The reported value is an
estimate of the sample quantitation limit or detection limit.

upper tolerance limit
vitrified clay pipe

volatile organic compound
x-ray fluorescence
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Chapter 1 | , . A Introduction

1.0 INTRODUCTION

This report describes the Phase | results of the Resource Conservation and Recovery Act (RCRA) y
facility investigation (RFI) in portions of Technical Area (TA) -35 at Los Alamos National Laboratory i
(hereafter referred to as “the Laboratory™). The purpose of the investigation was to evaluate
contamination at former Operable Unit 1129 in Field Unit 4 of the Laboratory's Environmental
Restoration Project. Sampling activities were conducted under the guidelines described in the RFI
Work Plan for Operable Unit 1129 (LANL 1992, 7666) (hereafter referred to as “the work plan”) and
the June 1994 addendum to the work plan (Pratt 1994, 43475). The work plan was approved by the
Environmental Protection Agency (EPA) on November 3, 1993, and the addendum was approved by
EPA on May 22, 1895. Included in this RFI report are the results of Phase | investigations for
potential release site (PRS) Nos. 35-004(a, g, h, and m); 35-009(e); 35-014{(g, and g,); and
35-016(b, j, n, and q).

woxa ey
PoRBeA £ {y ]

11 General Site History

Details of the history of TA-35 are discussed more completely in Section 3.3 of the work plan (LANL
1992, 7666). See Figure 1.1-1 and Figure 1.1-2 for the location of TA-35.

TA-35 (also known as Ten Site) is one of the largest technical areas at the Laboratory with
approximately 300 designated structures. It is currently used for laser and laser fusion research,
which consist of development, fabrication, and operation of lasers and laser targets; nuclear
safeguards research and the development of assay instrumentation; and research in ceramics,
robotics, polymer synthesis, high-speed impact studies, and strain-rate measurements on a varety of
materials. ‘

Operations at TA-35 began in 1951 with the completion of the original Ten Site Laboratory and office
building (TA-35-2). The building has been used for a wide variety of research operations and housed
two experimental reactors between 1956 and 1964: the Los Alamos Power Reactor Experiment
(LAPRE) -1 and the Los Alamos Molten Plutonium Reactor Experiment (LAMPRE). The building also
housed a hot cell used for preparing kilocurie sources of radioactive lanthanum (**{a), plutonium
research laboratories, and a facility in which lithium tritide components were developed and handled
(DOE 1987, 8663). -

The TA-35 wastewater treatment plant was operated from 1851 to 1963. Waste liquids, which were
generated by washings of the hot cell, were stored in four tanks to allow decay of short-ived L a.
When concentrations of other radionuclides with fonger half-lives, such as %Sr, were discovered in
the stored liquid wastes, a wastewater treatment plant with ion-exchange capabilities was
constructed. The wastewater treatment plant was constantly beset with problems and required
numerous retrofittings and additional equipment.

Other major facilities at TA-35 include the following:

. Fast Reactor Core Test Building (TA-35-27) built in 1968 to house the LAPRE-|I reactor,
which was never completed;

. Gas Laser Building (TA-SS—ZQ) built in 1961 to house a small reactor test pit and currently
used to house the Gemini gas laser facility, which uses helium and nitrogen lasers;

TA-35 RFI Report 1-1 July 1996




Introduction Chapter 1
fm———-
! '-- — ]
—_—— —l L 0 05 1 2mi
l ! A
————————— - 8l 0051 2km
£ gl
gst
§ 8 , 0° gL io Arriba Co
g N Bl -
§ \0 | SanaFeCo
3 U o :
3 o |8 saNTAFE |
o T l'g  NATIONAL |
T ; ] FOREST | To Espafiola
¢ [3(Los Alamos | : 2/
; o '»\\, ) i @

v
e R " W ————
7

L, Bematiiio &

Abuquerque @

\ —
\ Bensioco. ¢

F 1.1-1/TA-35a RF RPT / 040196

Figure 1.1-1. Location map of TA-35 within Los Alamos National Laboratory.
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. Sodium Testing Building (TA-35-34) built in 1958 and used as a high-voltage switching
laboratory,; ‘

. Chemical Laser Facility (TA-35-85) completed in 1977 and used for research and
development of krypton fluoride (KrF) lasers; '

» Carbon Dioxide Laser Building (TA-35-86) that housed the Helios carbon dioxide (CO,) laser
facility and now houses the Z-Pinch machine, which is used to focus electron beams on
targets;

. buildings TA-35-124, -125, and -126 completed in the mid-1980s that housed the Antares
CO, laser experiments, which used large CO, lasers and tritium/deuterium microsphere
targets; :

. High-Voltage Development Laboratory (TA-35-188) completed in 1976 in which the
components for the KrF laser facility are assembled; and

. Target Fabrication Facility (TA-35-213) completed in 1976 and used for'processing deuterium
and tritium microsphere: targets for various laser operations at TA-35 and also for processing
beryllium.

Effluent and emission routes from TA-35 include ventilation stacks, septic systems, storm sewer lines
and discharge channels, industrial waste lines and outfalls, and leaking storage structures such as
underground and above ground tanks and surface compounds. Chemicals and other constituents
used at the site that contributed to the chemicals of potential concern investigated during Phase |
include metals, volatile organic compounds, semivolatile organic compounds, polychiorinated
biphenyl compounds, and radionuclides.

Radionuclides were investigated as part of this RFI, although radiological contamination is not
regulated by RCRA. Radiological sample results are not presented or discussed in this RFI report and
will be provided by September 1997 as an addendum when the radiological data evaluation is
completed.

In the work plan (LANL 1992, 7666) PRSs were aggregated based on several criteria including
proximity, type (for example, outfalls or septic systems), or the operational history of the facility.
However, in many cases the aggregation of PRSs in the work plan is not appropriate for the
screening assessment, reporting, or recommendations for remedial action. For example, Aggregate
T contains various container storage areas that are widely separated on the mesa top.

For the purposes of the assessments in this RFi report, the PRSs at TA-35 have been organized into
the decision sets listed in Table 1.1-1. Where appropriate, PRSs have been reported individually. For
example, some of the PRSs in Aggregate V (Section 7.26 of the work plan) have been evaluated
separately because they are geographically separated, and placing them in one exposure unit for
the purpose of screening assessment is not appropriate. PRS No. 35-016(b) is an outfall that
discharges effluents from a laboratory building (TA-35-87), and PRS No. 35-016(j) is an active storm
drain that handles rainwater runoff and electropolishing wastewater from TA-35-125. Conversely,
where PRSs are in such close proximity that contamination, if any, from one release would be
intermingled with contamination, if any, from another release, the PRSs have been combined to
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TABLE 1.1-1
POTENTIAL RELEASE SITE DECISION SETS sy
A | Work i | e
5.1 7.24 35-004(a) Former container storage area southeast of TA-35-25; and ;“
35-009(e) | sewage drain line from TA-35-25 that discharges to an outfall in =
Ten Site Canyon.
5.2 7.24 35-004(g) Former container storage area south of TA-35-67
5.3 7.24 35-004(h) Former container storage area northeast corner of TA-35-7
5.4 7.26 35-004(m) | Former container storage area and stained asphalt near the
35-014(g,) | fence on the south side of TA-35-86
55 7.26 35-014(g,) | Stained area (~4 ft by 2 fi) in discharge area of storm drain
system near the northeast corner of TA-35-207
35-016(n) Active daylight channels established in 1977 to handle
rainwater runoff from TA-35-86
5.6 7.26 35-016(b) Active outfall established in 1977 to discharge photographic
processing effluent from TA-35-87
5.7 7.26 35-016(j) Active storm drains installed in 1975 to handle rainwater run-off
from TA-35-125
58 7.24 35-016(q) Storm water collection basins that are located between
TA-35-34 and the edge of Ten Site Canyon

create a single decision set. For example, PRS No. 35-014(g) spatially overlaps PRS No. 35-016(n),
and the contamination from the releases, if any, cannot be evaluated independently; therefore, they
have been combined to form a decision set. ‘

1.2 RFl Overview

The purpose of the Phase | investigation was to determine whether chemicals of concermn (COCs) are
present in the PRSs at TA-35. Results of the investigation are used to determine if a site

. requires additional investigation,

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

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

A complete Jescription of the conceptual model is discussed in Chapter 4.0 of the work plan (LANL
1992, 7666). The conceptual model was based on three contaminant transport scenarios:
resuspension and possible transport of soil particies by the action of wind, vapor- or liquid-phase
transpont in the vadose zone, and surface water runoff and erosion.

Site-specific factors such as contaminant type(s), contaminant volume(s), release history, and
physical conditions also govern the movement of contaminants from a release. Primary release
mechanisms consist of two types: operational and accidental. An operational loss of contaminants
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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. 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 aeolian processes, biotic uptake, and soil erosion. Aeolian
processes are the mobilizing processes for airbome particulates or vapor phase contamination.

Because the purpose of the Phase | investigation was to determine whether COCs are present, the
conceptual model used site-specific information for the above processes to determine a potential
worst-case contaminant migration as the basis for developing a sampling and analysis plan (SAP).
SAP development included the use of models, such as the EPA-sponsored personal computer
graphical exposure modeling system (SESOIL and AIRDOS-EPA) and contouring software
(SURFER). In addition to the use of models, judgmental sampling combined with search sampling
was the method chosen to select the number and location of samples to be collected for most PRSs
at TA-35.

13 Field Activities

Field activities followed the SAPs that were submitted as part of the work plan, except as noted in
Chapter 5.0 of this RF! report. Field activities began on March 1, 1995, and ended on December 8,
1995. The SAPs called for field surveys to be performed at the PRSs before coliecting samples.
‘These surveys included site engineering surveys to locate the PRSs and associated features, and
environmental surveys to initially screen for environmental concerns at each site. All survey activities
and sampling activities followed applicable Laboratory Environmental Restoration Project standard
operating procedures (LANL-ER-SOPs) (LANL 1991, 21556).

Site engineering surveys generally included a review of archival data, engineering drawings provided
by the Laboratory’s Facility Project Delivery Group (FSS-6), aerial photographs, and site visits. These
engineering surveys were conducted by the field team leader, geologists, and environmental
scientists with support from the field team sampling technicians. During the surveys, the PRSs were
located, staked, and documented. If the results of these reviews corresponded accurately to the
original SAPs, then predetermined sample locations were staked. However, if the engineering
surveys found discrepancies between actual site conditions and the original SAPs, then
environmental surveys, geophysical surveys, and other field surveys were used to determine
appropriate sample locations. These discrepancies and changes to the original SAPs were
documented through memoranda to file. The results of the engineering surveys were documented in
daily activity logs, and when appropriate the changes were incorporated ‘into the database at the
Laboratory’s Facility for Information Management, Analysis, and Display.

Environmental surveys and health and safety surveys were conducted at each PRS and usually
consisted of walking surveys using field screening instruments to screen for radiation and organic
compounds. These surveys were performed by the field team health and safety officer or radiation
control technician with support from field team geologists, environmental scientists, and sampling
technicians. Preliminary health and safety radiological surveys were conducted at each site using an
Eberline ESP-1 beta/gamma meter with probe model HP-260 and the Ludlum Model 139 alpha
meter. Radiation grid surveys were conducted using an Eberline ESP-1 beta/gamma meter with
probe model HP-260 and the Ludium Model 139 alpha meter following the grid pattern specified in
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the SAP or by the engineering survey. If warranted by the topography of a specific site,
environmental surveys were also conducted in erosion cuts or outfalls to complement the data
collected using grid pattems. Some SAPs required that environmental survey resulis 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 in daily activity logs. Information obtained as a resuit of
the engineering and environmental surveys allowed for directed sampling, when appropriate.

As described in the work plan (LANL 1992, 7666), judgmental sampling combined with search
sampling was used as the primary method for determining the quantity and location of sampies.
Judgmental sampling is the subjective selection of sample locations based on professional
knowledge of contaminant behavior in the media being sampled. Search samnpling is the selection of
strategic sampling locations based on archival information and the results of surveys that indicate
where potential contamination may be located.

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

. Surface soil samples were collected from the ground surface to a depth of 6 in. using a
stainless steel scoop in accordance with LANL-ER-SOP-6.08, “Spade and Scoop Method for
Collection of Soil Samples.”

. Subsurtace soil samples were collected 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-stemn augers with split-spoon core barrels for sample
recovery using a drill rig in accordance with LANL-ER-SOP-6.24, “Sample Collection from
Split-Spoon Samplers and Shelby Tube Samplers.”

Chapter 5.0 of this RFI report describes in detail the specific field activities performed for each PRS.
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2.0 ENVIRONMENTAL SETTING

Chapter 2 Environmental Setting i

The environmental setting of the Laboratory is described in Section 2.4 of the Installation Work Plan
for Environmental Restoration Program (IWP) (LANL 1995, 52009). A detailed discussion of the
environmental setting of Technical Area (TA) -35, 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 1129 (the work plan) (LANL 1992, 7666). A summary is presented in the following
sections.

7’.‘;
R
A,

v

TA-35 is located off Pajarito Road in the north-central part of the Laboratory. It is situated on a finger-
like mesa known as Ten Site Mesa, which is bounded by Mortandad Canyon to the north and east
and Ten Site Canyon, a branch of Mortandad Canyon, to the south. The elevation of TA-35 is
approximately 7,200 ft above sea level.

2.1 Climate

Bowen (1990, 6899) has compiled and interpreted climatological data for the Los Alamos area. This
information is summarized below.

Los Alamos County has a semiarid, temperate, mountain climate typical of the northern New Mexico
area. Summers are generally sunny with moderate, warm days and cool nights. Maximum daily
temperatures usually do not exceed 80°F. High altitude, light winds, clear skies, and dry atmosphere
allow summer temperatures to range from 50°F to 95°F in the TA-35 area. During the winter,
temperatures typically range from 15°F to 50°F. However, winter temperatures occasionally drop to
0°F or below.

‘The average annual rainfall in the TA-35 area is about 16 in. In a typical year, approximately 40% of

the annual precipitation occurs during intense thunderstorms in July and August. Winter precipitation
falls primarily as snow, with accumulations of about 51 in. annually. Snowfall is common in the TA-35
area, and accumulations exceeding 4 in. are not unusual. Individual snowfalls can occasionally
exceed 12 in. and can be associated with frigid air and strong winds. Stream flow in canyons can
occur as a result of summer thunderstorms and spring snowmelt runoff.

Winds are usually light and blow predominantly from the southwest to the northeast. However, strong
winds are common in early spring, and winds can gust to more than 60 mph. Strong dust devils can
develop on the mesa tops during the summer and can cause brief gusts of 75 mph or greater in the
immediate area of the dust devils. Strong winds can also occur during summer thunderstorms and
winter snowstorms.

2.2 Geology

2.2.1 Geologic Setting

A detailed discussion of the geology of the entire Los Alamos area can be found in Chapter 2 of the
work plan (LANL 1892, 7666) and in Section 2.5.1 of the IWP (LANL 1995, 52009). A summary of

that material, emphasizing the conditions expected near TA-35, is presented below.

Figure 2.2.1-1 depicts a generalized stratigraphic cross section of the geologic units described in this
section.
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22.1.1 Stratigraphy

TA-35 is located on the Pajarito Plateau, which is a large volcanic feature composed of a series of
deep east-west trending canyons and finger-like mesas on the western flanks of the Espafiola Basin
in the Rio Grande rift, a major tectonic feature of western North America. The Pajarito Plateau was
formed by a massive outpouring of volicanic ash and tuffs from the Jemez volcanic field to the area ‘
immediately west of the plateau. The Jemez volcanic field has been active for the last 13 million =
years (Myr), and the latest volcanic activity is estimated to have occurred about 60,000 yearsago 7 1
{(Wollt and Gardner 1995, 48821).

The thicknesses of the stratigraphic units described below are derived from a constructed cross
section, which was created from geologic logs from the foliowing five borings: water supply well PM-5,
located on the Mesita del Buey east of TA-35; test well TW-8, located in Mortandad Canyon; core
hole SHB-1, located in TA-55; test hole H-19, located in Los Alamos Canyon near the Diamond Drive
bridge; and the borehole drilled at PRS No. 35-003(r) (Location ID No. 35-2028). The stratigraphic
units in PM-5, TW-8, and H-19 are described by Purtymun (1995, 45344). The stratigraphic units in
SHB-1 are described by Gardner et al. (1993, 12582). The stratigraphic units in Location ID No.
35-2028 are described in LANL 1996 (54422).

2.2.1.1.1 Bandelier Tuff

The Pajarito Plateau in the TA-35 area is capped by the Tshirege Member of the Bandelier Tuff. This
unit is composed of crystal-rich ash-flow tuffs that were formed by muitiple eruptions of the Valles
Caldera in the Jemez Mountains about 1.22 Myr ago (lzett and Obradovich 1994, 48817). This unit
is approximately 300 ft thick in the TA-35 area. The Tshirege Member is subdivided into four
mappable cooling units. The area of TA-35 that is located on the mesa top lies on cooling unit 3
(Qbt3), a poorly welded cliff-forming tuff that forms the surface of the Mesita del Buey. The eastemn
part of TA-35, which is located on the canyon slope, lies on the uppermost, nonwelded section of
cooling unit 2 (Qbt2) (Vaniman and Wohletz 1993, 48822).

Underlying the Tshirege Member is the Otowi Member of the Bandelier Tuff. The Otowi Member is
composed of multiple flow units of soft, unwelded ash-flow tuffs that were formed by eruptions about ‘
1.61 Myr ago (izett and Obradovich 1984, 48817). This unit is approximately 210 ft thick in the TA-35

area.

At the base of the Otowi Member is the Guaje pumice bed. It is an ashfall of pumice with some
water-laid or surge-bed pumiceous tuff that rests unconformably on older rocks (Purtymun 1995,
45344).

2.2.1.1.2 Cerro Toledo Rhyolite and Interbedded Sediments

An interbedded sequence of rhyolitic tuffs and sediments commonly occurs between the Otowi and
Tshirege Members of the Bandelier Tuff. The rhyolitic tuffs were formed between 1.2 and 1.5 Myr
ago, predominantly by eruptions from the Cerro Toledo domes in the northeastern Jemez Mountains
(Heiken et al. 1986, 48638). The sediments are epiclastic sands and sandy gravels that lithologically
resemble the fanglomerates of the Puye Formation, discussed in Section 2.2.1.1.4. A hollow-stem
auger boring (Location ID No. 35-2028) that was drilled as part of the TA-35 investigation
encountered 77 ft of Cerro Toledo rocks.
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2.2.1.1.3 Cerros del Rio Basalts

Basaltic 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 nearby deep boreholes suggest that
they are present beneath TA-35. These rocks have been dated at 2.0 to 4.6 Myr old (Gardner et al.
1986, 21527).

2.2.1.1.4 Puye Formation

Underlying the Bandelier Tuff is the Puye Formation (Turbeville et al. 1989, 21587), a volcanogenic
alluvial fan sequence, which was formed by erosion of the Tschicoma volcanic center to the west.
The Puye Formation was deposited between 1.9 and 3.5 Myr ago (Pliocene to Pleistocene age).
Deep wells near the TA-35 area indicate that the Puye Formation is interstratified with basalt flows
from the Cerros del Rio volcanic center. The thickness of the Puye Formation at TA-35 has not been
determined; however, nearby deep wells indicate an overall thickness of as much as 1,000 ft.

2.2.1.1.5 Totavi Formation

The Totavi Formation (Turbeville et al. 1989, 21587) (formerly the Totavi Lentil) interfingers with the
Puye Formation in the TA-35 area, thickening and possibly replacing the Puye Formation to the east.
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. A deep water supply well (PM-5) near TA-35 indicates that the Totavi Formation is
B0 to 80 ft thick in the TA-35 area.

2.2.1.1.6 Tschicoma Formation

The Tschicoma Formation consists of a sequence of dacitic domes and lavas that erupted from
vents in the central to northeastem Jemez Mountains between 3 and 7 Myr ago (Gardner et al.
1986, 21527). These rocks crop out extensively in the mountains west of TA-35, and some may be
present in the subsurface near TA-35.

2.2.1.1.7 Santa Fe Group

Below the Totavi Formation are the formations.of the Santa Fe Group (Galusha and Blick 1971,
21526), 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 Chaquehui Formation, the Chamita Formation, and the Tesuque
Formation. The Chaquehui Formation and the Chamita Formation have-been dated at 4.5 to 6 Myr
old, and the Tesuque Formation is estimated to be 7 to 21 Myr old. The total thickness of the Santa
Fe Group in the area of TA-35 has not been determined.

221.2 Geological Structure

The Pajarito Plateau dips gently several degrees to 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 also describes the western
boundary of the Espafiola basin referred to above. The Pajarito fault system consists of three active,
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or potentially active, fault segments: the Frijoles Canyon, Rendija Canyon, and Guaje Mountain
segments. The Guaje Mountain segment is projected through TA-35 and is located immediately
west of building TA-35-2 (Vaniman and Wohletz 1993, 48822). Although little or no vertical offset has
been documented in the TA-35 area, the fault system is often expressed as an area of increased
fracturing of the Bandelier Tuff.

2.2.2 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, 52008). A summary of that material specific to TA-35 is presented below.

A large variety of soils has developed on the Pajarito Plateau because of interactions among the
underlying bedrock, the slope of the area, and the climate (Nyhan et al. 1978, 5702). The mineral
components of the soil are primarily derived from the Bandelier Tuff, with some contribution from
Tschicoma Formation rocks and from younger pumice eruptions from the Jemez Mountains.
Windblown sediments from other areas in northern New Mexico may also contribute to the soil
composition. Mesa-top soils in the TA-35 area are generally poorly developed because of the arid
climate. .

The predominant soils at TA-35, as described by Nyhan et al. (1978, 5702), are the Hackroy sandy
loam, the Tocal very fine sandy loam, the Totavi gravelly loamy sand, and a small amount of the
Carjo loam. The Hackroy soils consist of very shallow to shallow, well-drained soils that formed from
material weathered from tuff on the mesa tops. Hackroy soil thickness ranges from 8 to 20 in. The
Tocal series is similar to Hackroy soils and consists of shallow, well-drained soils that formed from
weathered tuff on slightly sloping mesa tops. Soil thickness ranges from 8 to 20 in. The Totavi soils
consist of deep, well-drained soils that formed in the alluvium on the canyon floor. The thickness of
Totavi soils is 60 in. (5 ft) or greater. The Carjo series is described as moderately deep, well-drained
soils that formed from weathered tuff on slightly sloping mesa tops. Soil thickness ranges from 20 to
40 in. .

No geomorphological surveys to determine the rate of soil accumulation have been conducted in the
TA-35 area. ‘

The soils over most of the mesa-top area of TA-35 have been disturbed and reworked by
construction and road building. Much of the eastemn portion of the mesa top has been leveled by
adding large quantities of fill material, which ranges from 1 to 30 ft thick.

2.3 Hydrology

The hydrology of the Pajarito Plateau is summarized in Section 2.5.2 of the IWP (LANL 1995,
52009). Site-specific conditions are summarized below.

2.3.1 Surface Water

Surface waters drain generally eastward from the Jemez Mountains, across San lidefonso Pueblo
land, and down to the Rio Grande. They continue draining south to the Cochiti Reservoir through
White Rock Canyon.

The surtace water runoff from TA-35 flows directly into Mortandad Canyon (immediately north of
TA-35), into Ten Site Canyon (immediately south of TA-35), and into a small tributary canyon
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informally known as Pratt Canyon (to the east of TA-35). Runoff occurs in drainage rills found on the
mesa top and in the larger drainage gullies that are characteristic of the canyon walls, No perennial
springs are present in Mortandad Canyon. However, perennial water flow is present in Mortandad
Canyon; its source is storm water outtalls from Pajarito Road and outfalls from Laboratory facilities
west of TA-35, which also flow into Mortandad Canyon (See Figure 2.3.1-1).

2.3.2 Ground Water

Ground water occurs under saturated conditions in the following three water-bearing zones in the Los
Alamos area: shallow stream-associated alluvium in the canyons, perched water underlying the
alluvium, and the main aquifer of the Los Alamos area.

The northern boundary of TA-35 includes the canyon floor and the associated intermittent stream in
Mortandad Canyon. Four shallow observation and monitoring wells (MCO-3, MCM-3A, MCM-3B, and
MCM-3.9) are present in the canyon floor within the TA-35 boundary. These wells indicate the
presence of a shallow alluvial aquifer in the canyon floor. None of the potential release sites (PRSs)
associated with TA-35 extend into the floor of Mortandad Canyon. The southem boundary of TA-35
includes the canyon fioor in Ten Site Canyon. No wells are present in this part of Ten Site Canyon,
and the presence of a shallow alluvial aquifer is unknown.

Studies performed near TA-35 have not indicated the presence of any other shallow or perched
aquifers (Devaurs and Purtymun 1985, 7415); therefore, the saturated zone under the PRSs at
TA-35 appears to be restricted to the deep main aquifer. Based on water level elevations in nearby
wells TW-8 and PM-5, the top of the main aquifer at TA-35 is located in the lower Puye Formation
about 950 ft beneath the surface. No evidence exists to mdlcate any direct interconnection between
surface waters and the main aquifer in the TA-35 area.

Ground water in the main aquifer flows eastward toward the Rio Grande. The hydraulic gradient in
the area of TA-35 is 60 to 80 ft per mile, and the rate of movement varies from 20 ft per year to
more than 300 ft per year, depending on the permeability of the Puye Formation and the underlying
Santa Fe Group rocks,

2.3.3 Vadose Zone

TA-35 overlies approximately 950 ft of unsaturated volcanic tuff, sediments, and basalts of the
geologic formations discussed in Section 2.2.1.1. Studies of the moisture content of the Bandelier
Tuff have not been conducted at TA-35; however, no shallow perched aquifers are known to be.
present beneath TA-35. The moisture content of the Tshirege Member of the Bandelier Tuff is
expected to decrease dramatically with depth, so that the tuff is essentially dry a few tens of feet
beneath the ground surface. Fractures in the tuff associated with the fault zones described above

may allow moisture to penetrate locally somewhat deeper into the tuff, whlch allows higher moisture
content in the more porous zones at depth.

2.4 Biological Surveys
The habitat description for the PRSs discussed in this Resource Conservation and Recovery Act

facility investigation (RF1) report will be included in ecological RFI reports, which will be prepared for
the Ecological Exposure Units.
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Chapter 3 . Approach to Data Assessment and Analyses

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES

The objective of the Technical Area (TA) -35 Phase | Resource Conservation and Recovery Act
tacility investigation (RF1) is to determine it any chemicals of potential concern (COPCs) are present
at a potential release site (PRS) decision set. The Phase | decision criteria may be qualitatively
stated as follows. If no COPCs are identified at a PRS decision set as a result of a human health risk
screening assessment, and if the quality of the data set is adequate, then no further action (NFA) will
be proposed. If any COPCs are determined to be present, the PRS decision set will be considered
for either accelerated remedial action, interim action, or further investigation based on the criteria
used in the draft document Risk-Based Corrective Action Process (Environmental Restoration
Decision Support Council 1996, 53751). :

The decision approach used to meet the Phase | objective involves a series of qualitative and
quantitative steps that occur after the field investigation, sample analysis, and data reporting steps
have been completed. Sample analyses and the analytical methods employed are discussed in
Sections 3.1 and 3.1.1, respectively. Before assembling the data set for a PRS decision set,
analytical data are verified and validated according to the procedures described in Section 3.1.2. The
verified and validated data set then undergoes a data quality assessment process, which begins with
an exploratory data analysis. The exploratory data analysis facilitates the identification of suspect
results that may require focused validation. The focused validation process is described in Section
3.1.2. ‘

Following exploratory data analysis, site data are compared with the appropriate site-specific
background data for trace metals, as described in Section 3.2. Organic chemicals are evaluated
separately according to the criteria discussed in Section 3.3. A human health risk screening
assessment is then performed to determine if COPCs are present, following the procedure outlined
in Section 3.4. An ecological assessment is performed by evaluating the potential for ecological
receptors to be exposed to COPCs associated with the site (described in Section 3.5).

if no COPCs are identified during the screening assessment, the sufficiency of the data set to
support an NFA decision is determined by examining certain attributes of the data for the decision
set. For example, the sensitivity, bias, and precision of the analytical methods used should be
adequate to detect COPCs at levels of concern and to accurately identify COPCs. Samples should
have been analyzed for the appropriate analyte suites to determine the presence or absence of
likely contaminants at the site based on the existing information. The degree of spatial characteri-
zation must be sufficient to suppont conclusions based on the data set. The assessment of the
adequacy of the data set for decision-making purposes is a subjective process that requires the
professional judgment of an interdisciplinary team comprising human health and ecological risk
assessors, statisticians, geologists, biologists, and chemists. Other considerations in the decision-
making process may include the site-specific land use scenario, potential pathways for contaminant
migration, the involvement of regulatory authorities such as the New Mexico Environment
Department (NMED), or regulatory guidelines such as the Toxic Substances Control Act or
underground storage tank regulations.

" The analytical methods for radiological analysis are presented in this chapter. However, radiological
sample results are not presented or discussed in this RFI report and will be provided later as an
addendum to this RFI report.
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3.1 Sample Analyses

All samples requiring chemical and radiological analyses were collected and handled following
Environmental Restoration (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 a fixed-site laboratory or were
submitted directly to an on-site mobile laboratory facility.

3.1.1 Analytical Methods

Table 3.1.1-1 summarizes the analytical methods employed by the fixed-site and mobile laboratory
facilities for the organic, inorganic, and radiological analytical suites. The analytical protocols
employed by the internal fixed-site laboratories are described in the Laboratory heaith and
- environmental chemistry manual (LANL 1993, 31794) and are based on Environmental Protection
Agency (EPA) SW-846 methods for organic and inorganic analyses. Analyses performed by external
subcontractor laboratories follow the 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. The requirements for analyses performed by the external laboratories are
described in the ER Project statement of work for analyticat services (LANL 1995, 49738).

JABLE 3.1.1-1
ANALYTICAL METHODS
Anslytical Method
Analyte Sulte Fixed-Site Laboratory Mobile Laboratory
Inorganic Chemicals
Trace metals ICPES, GFAA, ICPMS ~ EDXRF
Organic Chemicals '
Polychiorinated biphenyl compounds GC/ECD GC/ECD
Polycyclic aromatic compounds N/A GC/FID
Semivolatile organic compounds GCMS GCMS
Total petroleum hydrocarbons GC/FID N/A
Volatile organic compounds GCMS GC/MS
Radionuclides
3 Liquid scintillation N/A
238py, 239,240py Alpha spectrometry N/A
234y 235y 238y Alpha spectrometry " N/A
Gamma spectroscopy analytes Gamma spectroscopy Gamma spectroscopy
Gross-aipha GPC GPC
Gross-beta ' GPC GPC
Gross-gamma Nal(Tl) or HPGe detection Nal(Tl) or HPGe detection

The analytical protocols employed for the radiological analyses were either Laboratory intemal
protocols (LANL 1983, 31794) or external protocols that have much in common with the Laboratory
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radiochemistry methods. The radiochemistry procedures will vary somewhat from laboratory to
laboratory because of the lack of promulgated radiological protocols.

The analytical methods employed in the mobile laboratory facilities were modifications of the
methods used by the iaboratories at Los Alamos National Laboratory. Further details about the
analytical procedures for inorganic and organic chemicals are given in Chapter 4.0 of this RF1 report.
On-site gamma spectroscopy measurements were performed by a Laboratory-operated mobile
laboratory facility.

3.1.2 Data Validation

Before performing a screening assessment for a PRS or PRS aggregate, the data set underwent
verification and routine validation procedures. Data verification and validation procedures are used to
determine whether analytical data packages have been generated according to specifications, are of
known quality, and contain the information necessary to determine data suﬁucnency 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 perfonﬁed for each sample,

. the analytical data had been reported correctly, and

. all analytical data had been correctly transmitted to the Facility for Informatlon

Management, Analysis, and Display.

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

The routine data validation process involved the comparison of quality indicators with clearly defined
criteria or fimits. 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 19894, 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). During the validation
process, data that did not meet quality criteria were designated by qualifier flags. Qualifiers resulting
from the validation process are shown in the analytical data tables included in Chapter 5.0 of this RFI
report. An explanation of the data qualifiers that appear in the data tables is given in Table 3.1.2-1.

As part of the data quality assessment process described in Section 3.0, focused data validation was
performed when the data for a decision set contained an anomalous or outlying value that may have
affected the screening assessment outcome. To determine the usability of the data, focused
validation was also performed if a value that was qualified in the routine validation process was near
or above an action level. In the focused validation process, the analytical data underwent varying
levels of scrutiny, ranging from a check of the data reporting forms to an in-depth investigation of all
the associated raw data in the data package. The results of required focused validation efforts are
reported in Chapter 4.0 of this RF! report. Sample results may be further qualified as a result of
focused validation.
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TABLE 3.1.2-1
EXPLANATION OF DATA QUALIFIERS USED IN THE DATA VALIDATION PROCEDURE

Qualifier Explanation
U The analyte was analyzed for but not detected. 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.
H Reported value is an estimate and likely biased high.

- HReported value is an estimate and likely biased low.
w

The analyte was analyzed for and was not detected. The 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 veritied.
s The sample results were obtained using a screening analytical method performed in a

mobile laboratory facility.

3.1.3 Use of X-Ray Fluorescence Data

The use of the mobile laboratory facility x-ray fluorescence (XRF) data for inorganic chemicals follows
the general procedures outlined in Sections 3.2 and 3.4.1. However, some modifications are
required (particularly in making background comparisons) because XRF analyses do not produce
results that are strictly comparable to the methods used in collecting Laboratory background data.

Longmire et al. (1995, 48818; 1995, 52227) have published upper tolerance limit (UTL) values for
the Los Alamos area background soil concentrations for inorganic chemicals as measured by both
partial digestion (primarily nitric acid) and total digestion (hydrofluoric acid) sample preparation and
SW-846 analytical methods. The partial digestion data represent concentrations of elements
localized in the surface coatings of soil and tuff particles, whereas the total digestion data also
include the portion of these elements contained in the primary silicate minerals that comprise these
particles.

Background soil concentrations measured by XRF are not available. However, the -data published by
Longmire et al. can be used to supplement XRF data collected during RFIs at TA-48 and TA-35 to
permit UTL comparisons of all inorganic chemicals measured by XRF in this RFl. The XRF data are
similar to the Longmire et al. total digestion data because XRF is sensitive to most or all of the
quantity of an element present in silicate minerals (not just to that fraction that is soluble by nitric
acid). Table 3.1.3-1 provides UTL values for partial and total digestion sampies from Longmire et al.
and XRF UTLs calculated using TA-48 and TA-35 data (as described below). The table shows that
the percent difference among total digestion and XRF UTLs ranges from 0 to 27%, with an average
of 10%, for the nine elements that have both UTLs (barium, calcium, chromium, copper, iron, lead,
manganese, potassium, and zinc).

Because the total digestion and XRF UTL values are well correlated, total digestion UTLs published
by Longmire et al. will be used as surrogates for XRF UTLs for those elements for which paired XRF
data are either unavailable (thorium and uranium) or insufficient to calculate a statistic because they
are mostly nondetects (antimony, arsenic, and nickel). Neither total digestion nor XRF UTLs are
available for cadmium, mercury, and selenium. For these three elements, which frequently have
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background concentrations below the detection limits of the standard laboratory methods as well as
XRF, it can safely be assumed that an XRF-detected value is above background.

RFis at TA-35 and TA-48 include a total of 48 samples for which measurements were made by both
XRF and SW-846 partial digestion analytical methods. Those paired samples for which the SW-846
measurement are below the ER Project's background UTLs (which is most or all of the paired
samples for most analytes) provide a background XRF data set. in particular, for the nine analytes
listed earlier for which at least one-third of these XRF results are reported above detection limits,
these data can be used to estimate UTLs for the XRF method. These UTLs are shown in the “XRF”
column of Table 3.1.3-1. In addition, these XRF background data can be used in two-sample
statistical tests (see Attachment | of this RFI report, which shows data in box plots).

JABLE 3,1.31
UTLs FOR INORGANIC ANALYTES AS MEASURED BY SW-846 METHODS AND XRF
Anaiyte SW-846, Partial Digestion (mg/kg) SW-846 Total Digestion (mg/kg) XRF (mg/kg)

As 7.82 18.1 Not calculated?
Ba 315 766 561

Ca 6120 11900 10800

Cd 2.7 NA. - Not calculated
o 19.3 458 45.1

Cu 15.5 16.7 16.7

Fo 21300 31600 27400

Hg 0.12 N.A. Not calculated
K 3410 34200 38700

Mn 714 771 681

N 15.2 22,5 Not calculated?
Pb 23.3 35.2 284

Sb 12 1.45 Not calculated?
Se 1.7 N.A. Not calculated
™ 14.6 22.1 NA1

u 1.87 5.33 NA1

Zn . 50.8 72.4 76.6

1. SW-846 total digestion value was used as a surrogate.
2. Based on maximum detected value rather than UTL when data are mostly nondetect. Background detection

levels for antimony by SW-846 methods range up to 5 mg/kg.

The computation of the XRF UTL for chromium is illustrated in Figure 3.1.3-1. Of the 48 paired
chromium results, 44 have SW-846 results below the SW-846 UTL of 19.3 mg/kg, and 15 of these
are reported above the detection limit by XRF. Figure 3.1.3-1 is a lognormal probability plot of the 44
XRF chromium results, including the 29 that are below the detection limit of 10 to 12 mg/kg. The
positive upper tail, above 12 mg/kg, is well fit by a straight line, from which a {.95,.95) UTL is
estimated at 45.1 mg/kg, very close to the UTL based on the total digestion Laboratory background
data.
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Figure 3.1.3-1. Lognormal probability plot of XRF chromium data for 44 background samples
at TA-35 and TA-48.

XRAF data will also be used in the human health screening assessment. However, XRF data are
biased high relative to standard SW-846 data (obtained using a partial digestion sample preparation
technique). The partial digestion SW-846 method is taken as the standard for risk assessment data
both because it is the EPA-recommended sample preparation and analysis methodology and
because the partial digestion values are likely to correspond more closely to the sample fraction that
is soluble in gastrointestinal and acidic intercellular fluids. The relative bias between the two methods
at naturally occurring concentration levels is illustrated by the differences between the partial
digestion UTLs and the XRF UTLs shown in Table 3.1.3-1. Any anthropogenic contamination,
defined as contamination above the UTL value, is assumed to be soluble by partial digestion
methods. This information may be used when evaluating human health risks associated with COPCs
measured by XRF methods.

3.2 Background Comparisons

After the data validation process is complete and the site data are finalized, the next step in the
process is to compare site data with available background data. The results of a focused data
validation should exclude from consideration for background comparison any contaminant that is
identified as an artifact of an analytical laboratory or field contamination, analytical interference, or
improper analyte identification or quantitation. The purpose of this decision step is to determine if
chemicals for which natural or anthropogenic background distributions are available should be
retained as COPCs or eliminated from further consideration. Background data used in this report
were obtained from the following two sources:
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. “soil samples collected throughout Los Alamos County for which chemical analyses
were performed for certain inorganic chemicals (metals) (Longmire et al. 1995,
48818; Longmire et al. 1995, 52227) and ‘

. soil samples collected during RFls at TA-35 and TA-48 and analyzed by XRF, for
which confirmatory SW-846 samples indicated that inorganic chemical concentrations
were indicative of natural background.

Comparisons between site data and background data are initially performed by comparing each
observed concentration datum with a 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) and are also discussed in
Attachment | of this RF! report. Because the surface of TA-35 has been disturbed and distinct soil
horizons are not evident, the “all data” soil UTL is used for background comparisons of soil samples.
When samples are collected from tuff, the UTL value for the specific tuff unit from which the sample
was collected is used. : :

it a chemical has a reported concentration that exceeds its UTL value, then that chemical is carried
forward to the screening assessment process. If a chemical does not have a reported concentration
that exceeds the UTL value, then that chemical is 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. Attachment | of this RFI report contains
distribution plots for the XRF data for inorganic chemicals. The statistical test results are indicated
next to the PRS table (see Figures Al-1 through Al-18). If a chemical has one or more measured
values exceeding its UTL value but does not fail statistical background comparison tests (that is, if
the distribution of site concentrations are not statistically different from background), the chemical is
generally removed from further consideration. ‘

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 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 organic chemicals. 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 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.
Estimated quantitation limit (EQL) values based on method performance have been established for
each analyte as reporting limits when the analyte is not detected. it should 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. Therefore, the sample-specific EQL value for a
chemical, rather than the generic EQL, must be used in this comparison.
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'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
it the sample data are limited.

3.4 ‘Human Health Assessment

3.4.1 Screening Assessment

“The data assessment process consists of sequential decisions that are used to determine if

chemicals that may have been released to the environment as a resuit of historical Laboratory
operations are present at levels that may be hazardous to human health. The decisions include the
following.

. Can reported concentrations be attributed solely to positive analytical laboratory or
field bias?

. Are site concentration data greater than background values?

. Is the maximum site concentration greater than the screening action level (SAL)
value?

The purpose of the screening assessment is to determine if chemicals carried forward to this point in
the data assessment process should be retained as COPCs or eliminated from further human health
consideration based on comparison with SAL values. If COPCs remain after this step, then further
action may be proposed. if no COPCs remain after this step, then NFA may be proposed based on
human health concemns. SAL values are risk-based, medium-specific concentrations that are
calculated using chemical-specific toxicity information and conservative, default exposure
assumptions. A summary of the methods used to generate SAL values is provided in Risk-Based
Corrective Action Process (Environmental Restoration Decision Support Council 1996, 53751). If a
chemical does not have a reported concentration greater than its SAL value, then that chemical is
generally removed from further consideration. If more than one chemical is present at the site, this
decision is deferred pending the results of the multiple chemical evaluation (MCE) described below.
The decision to identify a chemical as a COPC when a SAL value is not available is made on a case-
by-case basis, taking into account the availability of process knowledge and toxicological information.

It is possible that COPCs for which no reported concentration exceeds the SAL vaiue should be
retained because of the combined adverse health effects of several chemicals. This possibility is
evaluated in the MCE, in which the maximum reported concentration for each chemical at any site
location is divided by its respective SAL value, and the resulting normalized values are incorporated
into a simple additive model. If the sum of the normalized values (that is, the total normalized value)
is less than one, then the chemicals are removed from further consideration. If the total normalized
value is greater than one, then chemicals having an individual normalized value greater than or
equal to 0.1 are retained as COPCs pending further evaluation.
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Only those chemicals carried forward to the screening assessment whose highest detected value is
below the SAL value are included in the MCE. When background comparisons are performed for two
or more geologic units or when multiple analytical methods are used to generate the data set, it is
possible that the highest absolute value measured at a site may be below the UTL for that particular
sample. In these cases, the highest detected concentration above the sample-specific UTL is used
in the MCE calculation. if only one background UTL is identified for a data set, the highest measured
value will always be used in the MCE if that value is above the UTL and below the SAL. If an
inorganic chemical having no UTL is measured above detection limits, the highest value will also be
used in the MCE calculation.

Chemicals are divided into two classes for the MCE calculation: noncarcinogens and chemical
carcinogens. Additive effects are assumed within each class, but each class is evaluated separately.
For further information on the calculation of MCEs, see Risk-Based Corrective Action Process
(Environmental Restoration Decision Support Council 1996, 53751), ‘

3.4.2 Risk Assessment

The human health risk assessments presented in Chapter 5.0 of this RFI report follow the guidance
document Risk-Based Comective Action Process (Environmental Restoration Decision Support
Council 1996, 53751). A quantitative human health risk assessment process generally consists of
the following four steps:

. identification of COPCs,
. exposure assessment,
. toxicity assessment, and
. risk characterization.

Although COPCs were identified at several PRSs described in this RFI report, quantitative risk
assessments have not been performed. When risk assessments were performed, the nature and
extent of contamination were such that a qualitative evaluation of the data formed a sufficient basis
for a recommendation of NFA.

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, 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 NMED, has
been approved by the regulators.
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40 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

The objective of the Technical Area (TA) -35 Phase | Resource Conservation and Recovery Act facility
investigation (RFI) is to determine if any chemicals of potential concern (COPCs) are present at a poten-
tial release site (PRS) decision set. To meet this objective, the analytical methods that are summarized in
Table 3.1.1-1 in Chapter 3.0 of this RFI repont were applied. Quality control (QC) procedures were imple-
mented in the analytical laboratory to provide estimates of the bias and precision of the analytical mea-
surements. The following specific QC samples and procedures were used to 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 labora-
tory duplicate samples and matrix spike duplicate samples. In addition, technical holding time criteria
were applied to ensure that the analytical results were not biased because of sample degradation or loss.

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

In the following sections, estimates of the precision and bias of the main analyte suites are presented by
evaluating the specific quality indicators listed above, based on the QC data available for all samples col-
lected at TA-35. The effectiveness of the analytical methods for detecting COPCs in soil matrices is also -
assessed. Potential limitations in the analytical data that may impact their intended use are noted. A sub-
set of the TA-35 sample results were evaluated for this RFI report, and a specific discussion of the
sample results presented in this report appears at the end of each section. 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 RFI report and are shown in the analytical tables in Chapter 5.0 of this RFI report.
Details regarding the qualification of analytical results for individual samples reponed in this RFI repont
-are given in Appendix B of this RFI report.

4.1 - Inorganic Analyses

Trace metals in soil samples collected at TA-35 were analyzed by either SW-846 methods (EPA 1986,
31732) (or the Contract Laboratory Program equivalent) or energy dispersive x-ray fluorescence (XRF),
as summarized in Table 4.1-1. The four SW-846 methods chosen were inductively coupled plasma emis-
sion spectroscopy (ICPES), inductively coupled plasma mass spectrometry (ICPMS), graphite furnace
atomic absorption (GFAA), and cold vapor atomic absorption. The XRF protocol chosen is described in
the Laboratory internal method EI-732 (LANL 1993, 31794). All XRF analyses were carried out in a
mobile laboratory facility. The SW-846 analyses were performed by either internal or external fixed-site
laboratories. Technical holding times were met for all analyses.

Of the 354 soil samples collected at TA-35 that were analyzed for trace metals, 278 (79%) were analyzed
by XRF; the remaining 76 (21%) were analyzed by SW-846 methods. To provide confirmation of the XRF
results, 12% of the soil samples (34 of 278) that were analyzed by XRF were also submitted for SW-846
analysis. In the screening assessment of inorganic chemicals, the SW-846 results are reported when
results by both XRF and SW-846 methods are available. For the PRSs evaluated in this RFl repont, 38
soil samples were analyzed by XRF, and 7 confirmatory samples (18%) were analyzed by SW-846
methods.

TA-35 RFI Report 4-1 July 1996



Results of Quality Assurance/Quality Control Activities Chapter 4

JABLE4.1-1
. ANALYTICAL METHODS FOR TRACE METAL ANALYSIS
Analytical Protocol Analytical Method _ Analyte Suite

LANL EL732 EDXRF As, Ba, Ca, Cd, Cr, Cu, Fe, Hg, K, Mn, Ni, Pb, Sb, Se, Th, Ti,
U, and Zn

SW-846 Method 6010 ICPES Al, Sb, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Li*, Mg, Mn, Mo*, Ni, K,
Ag, Na, 8", V, and Zn

SW-B46 Method 6020 ICPMS Pb, Sb, and Tl

SW-846 Method 7000-series GFAA As, Pb, Se,and Tl

SW-846 Method 7470 CVAA . Hg

* Analyte reported by intemal fixed-site laboratory only

4.1.1 Comparison of SW-846 and XRF Methods

The SW-846 methods employed for soil sample analysis require acid digestion of the sample before the
instrumental analysis. Sample digestion was not required for the XRF method because of the nature of
the physical phenomenon on which the measurement is based. The only sample preparation required for
soils using the XRF method is drying followed by miilling and sieving. Therefore, trace metal analysis of
soils using this method is faster, less labor-intensive, and less expensive than using the SW-846 meth-
ods. For these reasons, the use of XRF for Phase | sample analysls was an aftractive alternative to the
SW-846 methods : : _

As discussed in Section 3.1.4 in Chapter 3.0 of this RFl report, analytical results obtained by both XRF
and SW-846 methods are not directly comparable. The XRF results are generally significantly higher
than SW-846 results, particularly for barium, calcium, chromium, copper, iron, lead, potassium, and zinc.
The higher levels measured for certain analytes by XRF are a consequence of the penetrating nature of
x-rays. Fluorescence is observed from soil matrix analytes, such as mineral crystals, as well as surface-
adsorbed analytes. The acid digestion procedure used in sample preparation for SW-846 methods
dissolves surface-adsorbed compounds but does not efficiently dissolve the mineral compounds that
compose the soil matrix. Therefore, site-specific background levels determined using SW-846 methods of
analysis cannot be compared with the XRF results. Rather, the XRF results are more nearly comparable
to the “whole rock” background measurements obtained when the sample is completely digested using
hydrofluoric acid.

The estimated detection limits (EDLs) for both SW-846 and XRF methods are compared with the analyte-
specific upper tolerance limits (UTLs) and screening action levels (SALs) for soil samples in Table
4.1.1-1. For SW-846 methods, both the mixed soil and Qbt3 UTL values are given because soil samples
collected at TA-35 were predominantly from one of these two background units. For the XRF method, the
UTL value listed is that presented in Section 3.1.4 in Chapter 3.0 of this RFI report. For the XRF analytes
arsenic, nickel, antimony, thorium, and uranium, the “whole rock” UTL value is used as a surrogate back-
ground level. As discussed in Section 3.1.4, the “whole rock” UTL value is based on the ICPES or GFAA
analysis of samples that underwent complete digestion using hydrofluoric acid.
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COMPARISON OF ESTIMATED DETECTION LIMITS WITH UPPER
TOLERANCE LIMITS AND SCREENING ACTION LEVELS FOR INORGANIC ANALYTES

'SW-846 Method (mg/kg) XRF Method (mg/kg)

Analyte EDL Mixed-Soil UTL Qb3 UTL EDL XRF UTL Soil SAL (mgkg)
Aluminum 40 38700 3700 NA N/A 77000
Antimony 12 1 0.4 4 1.45° 31
Arsenic 2.0 7.82 5 4 18.1° N/A
Barium 40 315 28 10 561 5300
Beryllium 1 1.95 1.53 NA N/A N/A
Cadmium 1 2.7 N.A 3 N.A. 38
Calcium 1000 6120 1520 100 10900 N.A.
Chromium 2 19.3 2.1 12 ‘451 210
Cobak 10 19.2 27.4 NA N/A 4600
Copper 5 15.5 2 8 16.7 2800
Iron 20 21300 9040 10 27400 N.A.
Lead 0.2 233 16.2 7 28.4 400
Magnesium 1000 4610 628 : NA N/A N.A.
Manganese 3 714 426 16 -681 N/A
Mercury 0.1 0.1 NA 5 N.A 23
Nickel 8 . 152 26 13 225 1500
Potassium 1000 3410 735 100 38700 N.A.
Selenium 1.0 1.7 NA 4 N.A. 380
Siver 2 N.A. 1.9 NA N/A 383
Sodium 1000 915 1940 NA N/A N.A.
Strontium 2 317 N.A NA NA 46000
Thallium 2.0 1 1.7 NA N/A N.A.
Thorium NA 14.6 9.29 8 22.1" N.A.
Titanium NA N.A. N.A 30 N.A. N.A.
Uranium NA 1.87 1.64 8 5.33* 230
Vanadium 10 41,9 4.01 NA N/A 540
Zinc 4 50.8 55.5 5 76.6 23000

* “Whole rock” UTL used as a surogate for XRF UTL. See Section 3.1.4 in Chapter 3.0 of this RF| report.

The target analyte list for the SW-846 methods, as implemented by the Environmental Restoration (ER)
Project, differs from the analyte list for the XRF method. The following six analytes were not determined
by XRF but were determined by ICPES or ICPMS: beryllium, cobalt, magnesium, silver, sodium, and thal-
ium. The XRF technique is not sensitive to elements with an atomic number of 11 (sodium}) or less; there-
fore, detecting beryllium or sodium by the XRF method is not possible.
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The analytes thorium, titanium, and uranium were not determined by SW-846 but were determined by
XRF. Isotopic uranium measurements were also performed by alpha spectrometry. Neither a SAL value
nor a UTL background level has been established for titanium. The “whole rock” UTL value is used as a
surrogate background level for thorium, but a SAL value is not available. The decision to identify a chemi-
cal as a COPC in the screening assessment when a SAL value is not available is made on a case-by-
case basis, taking into account the availability of process knowledge and toxicological information.

The SW-846 analyte EDLs are element-dependent and range from 0.1 mg/kg to 1,000 mg/kg. The XRF
analyte EDLs are also element-dependent and generally greater than the corresponding SW-846 EDLs,
ranging from 3 mg/kg to 100 mg/kg. Sample-specific EDLs may be higher or lower than the contract-
required EDLs listed in Table 4.1.1-1, depending on sample-specific matrix effects. Generally, the
sensitivity of either method is sufficient to detect trace metals in soil samples at levels below the
background UTLs for those chemicals for which UTL values are available, with the following exceptions:
antimony (SW-846 and XRF), thallium (SW-846), and uranium (XRF). If the EDL for an analyte exceeds
its UTL 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 RF1 report. XRF UTL values are not available for cadmium, mercury, or
selenium; however, the XRF method can readily detect concentrations of these analytes well below their
respective SAL values. -

4.12 -Evaluation of Quality Control Data for SW-846 Analyses -

The accuracy of the SW-846 measurements was monitored by the concurrent analysis of aqueous and
solid LCSs. Results for individual soil samples were qualified on the basis of the L.CS that was analyzed in
the same batch, according to the criteria given in the national functional guidelines for data review (EPA
1994, 48639).

The bias of the SW-846 measurements was assessed by the analysis of matrix spike samples. The re-
sults for 22 soil matrix spike samples (11 mercury spike samples) were reported with the TA-35 data set
and are summarized in Table 4.1.2-1. The average recovery and the 1-sigma standard error indicate .
acceptable recovery with no apparent bias for all trace metal analytes that were spiked into soil matrices.
The analytical results for individual samples were qualified according to Environmental Protection Agency
(EPA) guidelines if the individual matrix spike recoveries indicated an unacceptable bias in the measure-
ment of individual analytes.
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LE o
SW-846 RESULTS FOR MATRIX SPIKE SAMPLES
Analyte Average Percent Recovery*

Arsenic 106+ 12
Barium 10218
Beryllium 10319

- Cadmium 99+ 8
Chromium 113+ 32
Cobalt 10214
Copper 99+ 14
Mercury 86117
Potassium 975
Manganese 105 + 43
Nickel 108+ 22
Lead 86+ 21
Antimony 79+ 18
Selenium 90+ 23

. Silver 98+ 9
Thallium 99+ 5
Vanadium 102+ 6
Zinc 113+ 23

Ll e e
{11 mercury spike samples).

The precision of the SW-846 measurements was assessed by the analysis of laboratory duplicate sam-
ples. The results for 24 laboratory duplicate soil samples were reported with the TA-35 data set. The
relative percent differences (RPDs) for duplicate measurements of the target analytes are summarized in
Table 4.1.2-2. The average RPD values do not exceed 26%, which indicates acceptable method preci-
sion. The EPA guidelines suggest a control criteria of £35% RPD 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 guide-
lines if duplicate sample analysis indicated precision control problems with the measurement.
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JABLE 4.1.2-2
SW-846 RESULTS FOR DUPLICATE SAMPLES
Analyte Average Percent Difference®

Aluminum 1614
Arsenic 21+18
Barium 14+ 11
Beryllium 1213
Cadmium 24+ 30
Calcium . 14+ 14
Chromium 23119
Cobalt 13116
Copper 26 £33
Iron 24+ 41

. Mercury 619
Potassium 13£12
Magnesium 16+ 14

" Manganese 17416

~ Sodium 12¢ 1
Nickel 22+ 21
Lead 15+12
Antimony 12
Selenium 210
Silver 23+ 45
Thallium 9+22
Vanadium 15111

- Zinc 1419

* Avarage percent differance and 1-sigma standard
error are based on analysis of 24 laboratory duplicate
soil samples.

4.1.3 Evaluation of Quality Control Data for XRF Analyses

Initial calibration of the XRF instrument was accomplished using the following seven Canadian Certified
Reference Material Program (CCRMP) and National Institute of Standards and Technology (NIST) stan-
dard reference materials (SRMs): CCRMP-SY-2, CCRMP-BL-4, and NIST-SRMs1648 (urban particulate);
2704 (Buffalo River sediment); 2709 (San Joaquin soil); 2710 (Montana soil); and 2711 (Montana soi).
This number of calibration standards was required to bracket a reasonable range of concentrations for all
the analytes. The accuracy of the XRF measurements was monitored daily by the analysis of at least one
solid LCS sample with each analytical batch. The following CCRMP or NIST SRMs were used to check
the instrument performance: CCRMP-SO-1, CCRMP-SO-2, CCRM-S0O-4, CCRM-SY-3, and NIST-SRM-
1646 (estuarine sediment).
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The XRF results for the daily LCS measurements performed for the TA-35 RF| are summarized in Table
4.1.3-1. The average recovery and the 1-sigma standard error based on 26 measurements are presented.
The results indicate that the instrument control status of cadmium, mercury, antimony, selenium, and
uranium was not adequately monitored during sample measurement. Consequently, the XRF results for
these analytes should be regarded as estimates, although the direction of any possible bias is unknown.
The results for nickel indicate a low bias for this analyte. The resuits for the remaining analytes indicate
no apparent or slightly high biases in the measurements.

JABLE 41,31
XRF RESULTS FOR SOLID LABORATORY CONTROL SAMPLES
Anzlyte Average Percent Recovery*

Arsenic 108+ 60

" Barium 1M1 11
Calcium 111129
Cadmium <EDL
Chromium N “102110
Copper 113429
tron 10517
Mercury <EDL
Potassium 9715
Manganese 106 + 12
Nickel - 7419
Lead 90+ 16
Antimony <EDL
Selenium <EDL
Thorium 121+ 24
Titanium 9847
Uranium <EDL

- Zine 10217

* Average percent recovery and 1-sigma standard error
::n t;?es;d on 26 measurements of ratory control

42 Organic Analyses

Soil samples collected at TA-35 were analyzed for VOCs, semivolatile organic compounds (SVOCs),
polychlorinated biphenyl compounds (PCBs), polycyclic aromatic hydrocarbons (PAHSs), and total
petroleum hydrocarbons (TPH) using the methods described in Table 3.1.1-1 in Chapter 3.0 of this RFI
report. Samples were analyzed at either internal or external fixed-site laboratories or at a mobile labora-
tory facility. In the following sections, which focus on the laboratory QC activities, the differences between
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the fixed-site and mobile laboratory methods are also discussed. The mobile laboratory methods gener-

- ally used less effective extraction methods and abbreviated QC procedures to save time and costs.
Consequently, the mobile laboratory sample results should be considered screening level data with a
possible low bias (compared with SW-846 methods) and are qualified with an “S” flag in the tables in
Chapter 5.0 of this RFI report. Samples collected at the PRSs evaluated in this RFI report were analyzed
for VOCs, SVOCs, PCBs, and PAHs. No TPH analyses were performed.

4.21 Volatile Organic Compound Analysis

Soil samples were analyzed for VOCs at either fixed-site or mobile laboratory facilities. Sample analyses
performed at fixed-site laboratories used either SW-846 Method 8260 or the Contract Laboratory Program
OLMO1.8 protocol to detect low-level contamination. Samples were extracted using the SW-5030 purge
and trap method. The 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 extemnal laboratories. The required QC procedures for the analyses
performed by the internal laboratory are described in the Laboratory health and environmental chemistry
manual (LANL 1993, 31794). The required QC procedures are based on guidelines given in the EPA
SW-846 laboratory manuals. The sample EQLs reported by the internal laboratory were not corrected for
dry weight and therefore exhibited low bias. The EQLs for soil samples are less than the soil SALs for all
VOC analytes. ' '

Soil samples were analyzed in the mobile laboratory facility according to Laboratory Method No. MLO720,
which is a modification of the SW-846 Method 8260 gas chromatography/mass spectrometry (GC/MS)
procedure. Samples were extracted using the SW-5030 purge and trap method. Tier 1 QC procedures
were implemented, where Tier 1 requirements consist of a daily 1-point calibration check and a daily
method blank analysis. System performance was monitored by the addition of three surrogate com-
pounds. Sample results were reported on a wet weight basis and therefore are biased low. The EQLs for
this method are generally the same as for the fixed-site laboratory method.

Of the 173 VOC analyses requested for the TA-35 RFIl, 128 samples (74%) were analyzed at the mobile
laboratory facility and 45 samples (26%) at fixed-site laboratories. Of the samples analyzed at the mobile
laboratory facility, 19 (15%) were also submitted for analysis to a fixed-site laboratory. if sample results
are available by both fixed-site and mobile laboratory analysis, the higher result has been used for

screening purposes.

Average surrogate recoveries for four surrogate compounds, which are reported in Table 4.2.1-1, indicate
acceptable method accuracy for both the fixed-site and mobile laboratory measurements. Only two soil
matrix spike and matrix spike duplicate pairs were analyzed for this RFI. The average recoveries of the
five spike compounds, reported in Table 4.2.1-2, indicated acceptable method bias. The average relative
percent differences between recoveries of all five spike compounds from the soil duplicate pairs did not
exceed 14%, which indicates acceptable method precision.

For the PRSs evaluated in this RFl report, 38 soil samples were analyzed for VOCs at the mobile labora-
tory facility, and 7 confirmatory samples (18%) were submitted for fixed-site laboratory analysis. No target
analytes were detected in any samples. The results for the method blank sample were not reported for
the mobile laboratory measurements, but there is no impact on data usability because no target analytes
were detected in the soil samples.

All technical holding times for analysis were met for the samples evaluated in this RFI report.
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BL -
RECOVERY OF VOLATILE ORGANIC SURROGATE COMPOUNDS FROM SOIL SAMPLES
Average Percent Recovery
Surrogate Compound Fixed-Site Laboratory Mobile Laboratory
4-Bromofluorobenzene 101£17 107+ 28
Dibromofiucromethane 10418 NA
1,2-Dichioroethane-d4 103+ 14 116+£15
Toluene-d8 9817 10118
JABLE 4.21-2
RECOVERY OF VOLATILE ORGANIC MATRIX SPIKE COMPOUNDS FROM SOIL SAMPLES
Spike Compound Average Percent Recovery Average Relative Percent Difference*

Benzene 106+ 11 12

Chiorobenzene 113112 6

1,1-Dichlorosthane 87+ 21 14 -

Toluens 124119 11

Trichloroethene 95+ 2 2

¢ ?r.;d‘a:: u&eg::et gt‘txf:ﬁrg;;e s:u:,;;lzu‘l;ﬁ.d based on the recovery of spike compound #rom matrix spike

4.22 Semivolatile Organic Compound Analysis

Soil samples were analyzed for SVOCs at either fixed-site or mobile laboratory facilities. Sample analyses
performed at fixed-site laboratories used either SW-846 Method 8270 or the Contract Laboratory Program
OLMO01.8 protocol to detect low-level contamination. The ER Project analytical services statement of work
(LANL 1995, 49738) contains the detailed analyte lists, EQLs, required QC procedures, and the accep-
tance criteria for analyses performed by external laboratories. The required QC procedures for the analy-
ses performed by the internal laboratory are described in the Laboratory health and environmental chem-
istry manual (LANL 1993, 31794). The required QC procedures are based on guidelines given in the EPA
SW-846 laboratory manuals. The sample EQLs reported by the internal laboratory were not corrected for
dry weight and therefore exhibited low bias.

Seven SVOC analytes have soil EQLs for the fixed-site laboratory analysis (0.330 mg/kg) that are greater
than the soil SAL: m-benzidine (0.0019 mg/kg), benzo[a]pyrene (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-nitrosodimethylamine (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.

Soil samples were analyzed in the mobile laboratory facility according to Laboratory Method No. MLO500,
which is a modification of the SW-846 Method 8270 GC/MS procedure. The samples were extracted into
methylene chloride using rotary table agitation according to the procedure described in Laboratory
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Method No. MLO510. Tier 1 QC procedures were implemented, where Tier 1 requirements consist of a
daily 1-point calibration check and a daily method blank analysis. System performance was monitored by
the addition of surrogate compounds. Sample results were reported on a wet weight basis and are
therefore biased low. A nominal EQL of 1.0 mg/kg is cited for this method. In addition to the seven SVOC
analytes listed above, the soil EQL exceeds the SAL value for the following four compounds:
benzo[ajanthracene (0.610 mg/kg), benzolblfluoranthene (0.610 mg/kg), indeno[1,2,3-cd]pyrene (0.610
mg/kg), and 3,3'-dichlorobenzidine (0.990 mg/kg).

Of the 420 SVOC analyses requested for the TA-35 RFl, 283 samples (67%) were analyzed at the mobile
laboratory facility and 137 samples (33%) at fixed-site laboratories. Of the samples analyzed at the mobile
laboratory facility, 33 (12%) were also submitted for analysis to a fixed-site laboratory. If sample results
are available for both fixed-site and mobile laboratory analysis, the higher result has been used for

screening purposes.

Average surrogate recoveries for six surrogate compounds (three base/neutral and three acid) are re-
ported in Table 4.2.2-1 for both the fixed-site and mobile laboratory measurements. There are no signifi-
camnt differences in the surrogate recoveries between the fixed-site and the mobile laboratory facilities.
The recovery of all six surrogates from soil matrices is biased low. However, either method was adequate
for the detection and reliable quantitation at concentrations near or above the SAL of those oompounds
for which the EOL is less than the SAL.

JABLE4.2.2-1
RECOVERY OF SEMIVOLATILE ORGANIC SURROGATE COMPOUNDS FROM SOIL SAMPLES
Average Percent Recovery
Surrogate Compound Fixed-Site Laboratory Mobile Laboratory
Base/Neutral :
2-Fluorobiphenyi 73113 7114
Nitrobenzene-ds 67117 61115
Terphenyl-d14 77115 84115
Acid ' ,
2-Fluorophenol 69+17 55+ 12
Phenol-d6 69115 61313
2,4,6-Tribromophenol 77115 77+ 11

Ten soil matrix spike and matrix spike duplicate pairs were analyzed for this RFI. The average recoveries
of the 11 spike compounds, reported in Table 4.2.2-2, generally indicated the same low method bias seen
in the surrogate recovery measurements. The average relative percent differences between recoveries of
the 11 spike compounds from the soil duplicate pairs did not exceed 18%, whtch indicates acceptable
method precision.
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JABLE 4.2.2-2 y
RECOVERY OF S‘EMIVOL‘ATILE ORGANIC MATRIX SPIKE COMPOUNDS FROM SOIL SAMPLES r
Spike Compound | Average Percent Recovery Average Relative Percent Difference’
BaseNeutral o
Acenaphthene 73116 11
1,4-Dichlorobenzene 63+ 21 16
2,4-Dinitrotoluene 71112 10
N-Nitrosodi-n-propylamine 65+ 13 17
Pyrene 84+ 18 9
1,2,4-Trichlorobenzene 69120 13
Acid
4-Chioro-3-methylphenol 84+ 35 9
o-Chiorophenol 76 £32 17
4-Nitrophenol 78+ 25 N
Pentachlorophenol 93+ 30 10
Phenol 77+ 36 18
* Relative percent differencs is calculated based on the recovery of spike compound from matrix spike and matrix
spike duplicate sample pair.

For the PRSs evaluated in this RFI report, no samples were analyzed for SVOCs at the mobile laboratory
facility. Instead, 39 samples were screened only for PAH compounds according to the method described
in Section 4.2.4. Seven soil samples (18%) were submitted to a fixed-site laboratory for the full-suite
SVOC analysis. Laboratory-introduced phthalate contamination was detected in one soil sample collected
at PRS No. 35-004(h), and the sample result has been qualified according to EPA guidelines (see
Appendix B of this RFI report). Numerous unknown organic compounds and unsaturated hydrocarbons
were reported as tentatively identified compounds in a soil sample collected at Location ID No. 35-2102 in
PRS No. 35-004(g). All technical holding times were met for the fixed-site laboratory analyses.

423 Polychlorinated Binephenyl Compound Analysis

Soil samples were analyzed for PCBs at either fixed-site or mobile laboratory facilities. Sample analyses
performed by external fixed-site laboratories used either the SW-8081 gas chromatography/electron cap-
ture detection (GC/ECD) method (dual column option) or the Contract Laboratory Program OLMO01.8
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 ex-
ternal laboratories. 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 tetrachloro-m-xylene), and second-column confirmation
of any detected aroclors. The required EQL is 0.033 mg/kg for soil samples, which is less than the soil
SAL of 1 mg/kg for mixed PCBs.

Samples were analyzed by the internal laboratory using the Laboratory protocol EO-430 (LANL 1993,
31794), which is a single-column GC/ECD method. Internal calibration methods were used. Surrogate
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compounds were not added to the samples; therefore, no statement regarding the accuracy of the
method can be made, Samples were analyzed for Aroclors 1242, 1254, and 1260. The method EQL is
0.050 mg/kg for soil samples, which is less than the soil SAL of 1 mg/kg for mixed PCBs. The sample
EQLs reported by the intemal laboratory were not corrected for dry weight and therefore exhibited low
bias.

Soil samples were analyzed in the mobile laboratory facility according to Laboratory Method No. MLO410,
which is a modification of the SW-846 Method 8081 GC/ECD (single column option) procedure. The sam-
pies were extracted into hexane using rotary table agitation according to the procedure described in
Laboratory Method No. MLO510. Tier 1 QC procedures were implemented, where Tier 1 requirements
consist of a daily 1-point calibration check and a daily method blank analysis. System performance was
monitored by the addition of a surogate compound (2,4,5-tribromobiphenyl), but surrogate recovery was
not consistently monitored. Samples were analyzed for Aroclors 1242, 1254, and 1260. The soil EQL is

1 mg/kg, which is equivalent to the SAL value for mixed PCBs. Sample results were neported on a wet
weight basis and are therefore biased low.

Of the 327 PCB analyses requested for the TA-35 RFI, 216 samples (66%) were analyzed by the mobile

laboratory facility and 111 (34%) at fixed-site laboratories, Of the samples analyzed at the mobile labora-

tory facility, 18 (8%) were aiso submitted to a fixed-site laboratory for analysis. If sample results are avail-
able by both fixed-site and mobile laboratory analysis, the higher result has been used for screening pur-
poses. The only PCBs that were detected at TA-35 were Aroclors 1254 and 1260.

Table 4.2.3-1 summarizes the average recovery of surrogate compounds by both external fixed-site and
mobile laboratory facilities. In the fixed-site laboratory analyses, the recovery of tetrachloro-m-xylene ex-
hibited a low, but acceptable, bias; the recovery of decachlorobiphenyl exhibited no apparent bias. The
recovery of 2,4,5-tribromobiphenyl in the mobile laboratory analyses exhibited no apparent bias.

JABLE4.2.3-1

AVERAGE SURROGATE RECOVERIES FOR ANALYSIS OF
POLYCHLORINATED BIPHENYL COMPOUNDS IN SOIL SAMPLES

‘ Average Percent Recovery
Surrogate Compound Fixed-Site Laboratory Moblie Laboratory
Decachlorobiphenyl 99+ 38 ~ NA
Tetrachloro-m-xyiene - 77x12 NA
2,4,5-Tribromobiphenyl NA 104 + 21

For the PRSs evaluated in this RFI report, 30 samples were analyzed at the mobile laboratory facility,

and 5 confirmatory samples (17%) were submitted to a fixed-site laboratory. No PCB target analytes were

detected in samples analyzed at the fixed-site laboratory. Four of the 5 samples submitted to the fixed-

site laboratory were also analyzed for pesticides; no pesticide target analytes were detected. The mobile 3
iaboratory facility detected PCB target analytes in samples collected at PRS Nos. 35-004(a and g), i
35-009(e), 35-014(g,), and 35-016(n). All technical holding times were met for both the mobile laboratory i
facility and the fixed-site laboratory analyses.
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424 Polycyclic Aromatic Hydrocarbon Analysis

To screen for the presence of SVOCs, 39 soil samples collected from the PRSs evaluated in this RFl re-
port were analyzed for PAH compounds at the mobile laboratory facility. The gas chromatography/flame
ionization detector method used is a modification of SW-846 Method 8100. The samples were extracted
into methylene chloride using rotary table agitation according to the procedure described in Laboratory
Method No. MLO510. Tier 1 QC procedures were implemented, where Tier 1 requirements consist of a
daily 1-point calibration check and a daily method blank analysis. Sample results were reported on a wet
weight basis and are therefore biased low.

The analyte list consisted of the 14 PAHs listed in Table 4.2.4-1. Benzo[bJfluoranthene and
benzo[k}fluoranthene are not resolved. Dibenzo[a,hjanthracene was also included as a target analyte for
some analyses. A nominal EQL of 0.1 mg/kg is cited for this method, which is less than the soil SALs for
all the target analytes (for which SALs are available) except benzo[a]pyrene. Other extractable organic
compounds present in the sample, but not identified as target analytes, are quantitated to an EQL of 5
mg/kg using the response factor for naphthalene and reported as “Total Extractable Organic

Compounds

[ABLE 4.2.4-1

ANALYTE LIST FOR POLYCYCLIC AROMATIC HYDROCARBON
ANALYSIS USING MODIFIED SW-8100 METHOD

Analyte EGL {(mg/kg) SAL {mg/kg)
Naphthalene 0.1 . 800
Acenaphthylene 0 N.A.
Acenaphthene 0.1 360
Fluorene ‘ 0.1 . 300
Phenanthrene . 0.1 N.A.
Fluoranthene 0.1 2600
Anthracene - 0.1 18
Pyrene 0.1 2000
Benz{a)anthracene 0.1 0.61
Chrysene 0.1 24
Benzofblfluoranthene/Benzofkjflucranthene 0.1 0.61/6.1
Benzola]pyrene 0.1 0.061
Indeno{1,2,3-cdlpyrene 0.1 0.61
Benzo[g,h,ijperylene 0.1 N.A.

System performance was monitored by the addition of a surrogate compound, tetradecane; however, the
surrogate recovery was not consistently reported. The average surrogate recovery (based on reported
results) was 89 + 13%, which indicates acceptable method bias. In several of the samples, the surrogate
recovery could not be determined because the presence of petroleumn hydrocarbon interference required
sample dilution.
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Of the 39 samples analyzed in the mobile laboratory facility, target analytes were detected only in sam
ples collected at PRS No. 35-016(q). No confirmatory samples were analyzed from PRS No. 35-016(q).
PAHSs were aiso detected at low levels in confirmatory samples collected at PRS Nos. 35-014(g4),
35-016(n), and 35-016()). Total extractable organic compounds were reported in a soil sample collected at
Location ID No. 35-2180 in PRS No. 35-016(b). The result of 63 mg/kg (quantitated as naphthalene)
should be regarded as estimated. Petroleum hydrocarbons {C,q to C,q range) were detected and quanti
tated using the tetradecane response factor in two soil samples collected at Location ID No. 35-21982 in
PRS No. 35-0186(j). The results reported in Section 5.7.6 in Chapter 5.0 of this RFI report should be
regarded as estimated. A large peak consistent with oil was reported for the sample collected at Location
ID No. 35-2114 in PRS No. 35-016(q); however, the peak was not quantitated.

All technical holding times were met for both the mobile |laboratory facility and the fixed-site laboratory
analyses.
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5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS
5.1 PRS Nos. 35-004(a) and 35-009(e)

Potential Release Site (PRS) No. 35-004(a) is a container storage area located at the southeast comer of
the Sodium Building (TA-35-25). PRS No. 35-009(e) is a drain line from TA-35-25 that discharges to an =
outfall in Ten Site Canyon. These PRSs are included in the same decision set because they are located in
such close proximity that contaminants associated with the container storage area, if any, would intermin- %
gle with contaminants below the outfall discharge area. Therefore, they cannot be evaluated

independently. :

Aroclor 1260 was the only chemical of potential concem (COPC) identified during the screening assess-
ment. Aroclor 1260 is evaluated in the risk assessment in Section 5.1.7.2. In addition, chromium, copper,
lead, thorium, uranium, and zinc were measured in one or more samples above background upper
tolerance timit (UTL) values.

PRS Nos. 35-004(a) and 35-009(e) are recommended for no turther action (NFA) based on NFA criterion
number 4 (LANL 1995, 53863).

Radiological sample results are né’fther presented nor discussed for these PRSs and will be provided later
as an addendum to this Resource Conservation and Recovery Act (RCRA) facility investigation (RFl)
report. A summary of samples submitted for radiological analyses is shown in Section 5.1.4.3.

5.1.1 History

PRS Nos. 35-004(a) and 35-009(e) are discussed in detail in Section 3.3.2 of the work plan and Section
7.24 of the June 1994 addendum to the work plan (LANL 1992, 7666; Pratt 1994, 43475).

PRS No. 35-004(a) reportedly stdred solvents (including Stoddard solvent) and oil (LANL 1990, 7511).
Releases were apparent during the 1990 site inspection; however, it has been reported that this area was
cleaned up (LANL 1992, 7666).

PRS No. 35-008(e) is a drain line from TA-35-25 that discharges to an outfall in Ten Site Canyon, which is
located 30 ft south of the building (LANL 1990, 7511). However, the location of the outfall is covered with
asphalt, and the outfall status is unknown.

The contaminants that were potentially present (and therefore investigated during the RFI) include radio-
nuclides, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs) metals, and
polychlorinated biphenyls (PCBs).

5.1.2 Description

Several obvious oil spilis are present on the asphalt. At the time of the RFI, no storage containers were
present; however, a temporary, metal, hazardous storage building (TA-35-386) was present. Oil stains on
the asphalt protrude from beneath TA-35-386, which is probably located at the site of PRS No. 35-004(a).

Engineering drawings show that the drain line exited southward from the center of TA-35-25 perpendicu-
lar to the building. The area south of TA-35-25 is now completely paved for a distance of 50 ft with asphalt
that serves as a small parking area and access road. At a distance of 30 ft south of TA-35-25, a 3-ft vertical
slope separates the parking area from the access road. This slope may have been the area of the outfall,

TA-35 RFI Report 5-1 July 1996 -




Specific Results, Conclusions, and Recommendations Chapter 5

A natural drainage is present at the edge of the asphalt-paved access road approximately 50 ft south of

TA-35-25. The drainage handles storm-water runoff from the parking area and container storage area, ‘
which is discharged southward into Ten Site Canyon. Flow through the drainage is intermittent and ;
sourced by natural precipitation. The area is heavily vegetated with thick shrubs, a few pine trees, pine '
needles, and leaves. The vegetation appears to be normal and healthy.

5.1.3 Previous Investigations
No previous investigations have been performed at this site.
5.1.4 Field Investigation

The objective of the Phase | RFI was to characterize the nature of potential contamination associated with
the container storage area and outfall.

The conceptual model for the RFI predicted that (1) spilled material would have flowed downslope on the
asphalt pad and infiltrated surface soils at the edge of the storage area through cracks in the asphatlt and
(2) the outfall discharge would have flowed southward over surface soils and into the bedrock tuff. Poten-
tial contaminants present could be mobilized by surface runoff into the drainage toward the edge of the
mesa. - ‘

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination was expected to collect. One hand-auger hole was drilled, and two surface sam-
ples were collected in stained areas at discontinuities in the asphalt near PRS No. 35-004(a). One hand-
auger hole was situated to sample beneath the asphalt at PRS No. 35-009(e), and two surtace samples
were collected within the drainage channel located south of the asphalt-paved access road in the pathway
of s!orm—water runoff.

Field actwmes included a heatth and safety (H&S) radiation survey, engineering surveys, and environmen-
tal surveys including a radiation grid survey.

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC organic vapor analyzer {OVA), a Ludlum Model 139 alpha meter, and an Eberline ESP-1 beta/gamma
meter. Using this instrumentation, background radiation measurements at Technical Area (TA) -35 range
from 200 to 500 counts per minute (cpm) beta/gamma radiation depending on the location and substrate
rock type. Field screening measurements greater than 500 cpm beta/gamma radiation were generally
considered to be above background levels. No beta/gamma radiation measurements above background
levels were obtained during field screening at this site, and no alpha radiation or organic vapors were
detected.

5.1.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on June 2, 1994. Beta/gamma radiation measurements ranged
from 215 to 247 cpm, and the average was 231 cpm, which is within background levels.

Engineering surveys were performed on June 2, 1994, June 8, 1994, and January 18, 1995. The sur- .
veys consisted of reviews of archival information and engineering drawings of TA-35 as well as field site
inspections. The container storage area and the suspected location of the outfall were located, and the
conditions at the sites were documented. During the site inspection, several oil stains were noted at the
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container storage area. A surface drainage pathway from the outfall area and container storage area was
located. Sample sites were staked in the surface drainage pathways at the edge of the asphalt, at the
suspected location of the outfall, and within stained areas at the container storage area.

The radiation grid survey was performed on September 7, 1994. The radiation grid locations included
Location ID Nos. 35-7614 through 35-7636, which were spaced at approximately 20-ft intervals.
Beta/gamma radiation measurements ranged from 169 to 279 cpm, and the average was 212 cpm, which
is within background levels.

5.1.4.2 Deviations from the Sampling and Analysis Plan

Sampling activities for PRS No. 35-004(a) followed the original sampling and analysis plan (SAP), which is
described in the June 1994 addendum to the work plan (Pratt 1994, 43475). The SAP for PRS No.
35-009(e), also described in the June 1994 addendum to the work plan (Pratt 1984, 43475), specifies
that one hand-auger hole and two surface samples would be collected. However, the SAP does not
specify sample locations. The hand-auger hole was located in the former outfall area, and the two surface
sampies were located in the drainage area beneath the former outfall.

5.1.4.3 Sampling Activities

Phase | sampling was performed on March 3, 1995. A {otal of 6 locations were sampled, and 10 soil sam-
ples were collected (not including duplicate quality assurance/quality control [QA/QC] samples}). Four
surface samples were collected (Location ID Nos. 35-2097, 35-2098, 35-2103, and 35-2104), and two
hand-auger holes were drilled to a depth of 3 ft (Location ID Nos. 35-2099 and 35-2105). The sample col-
lection intervals are shown in Table 5.1.4-1. Beta/gamma radiation measurements obtained during field
screening of the samples ranged from 190 to 255 cpm, which are within background levels.

Table 5.1.4-1 summarizes all sampling for PRS Nos. 35-004(a) and 35-009(e); Figure 5.1.4-1 shows the
sample locations.

5.1.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. For inorganic chemicals analyzed by x-ray fluo-
rescence (XRF) in the mobile laboratory facility, the UTL values have been corrected for some analytes to
account for method differences that generally result in higher measured background concentrations by
XAF. Dernvation of corrected UTL values for XRF data is discussed in Section 3.1.3 in Chapter 3.0 of this
RFI report. If data are available by both methods, the data reported by the fixed-site laboratory will be given
precedence because more confidence is placed in the fixed-site laboratory data than in the XRF analyses.

Ten samples from six locations were analyzed by XRF in the mobile laboratory facility for an analyte suite
that included antimony, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, manganese,
mercury, nickel, potassium, selenium, thorium, titanium, uranium, and zinc, As discussed in Section 4.1.3
in Chapter 4.0 of this RFI repont, the TA-35 XRF data set is qualified such that the data for antimony, cad-
mium, mercury, selenium, and uranium should be regarded as estimated, and nickel data may have a low
bias. Individual XRF samples were not qualified. One soil sample was also analyzed in a fixed-site labora-
tory for an inorganic chemical analyte suite that included aluminum, antimony, arsenic, barium,
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TABLE 51.4-1
SUMMARY OF SAMPLES TAKEN AT PRS Nos. 35-004(a) AND 35-009(e)

Part 1
vocC voC PAH svoC PCB
Location Sample Depth Mobile Fixed Mobile Fixed Mobile
D 10 - Matrix Lab Lab Lab Lab Lab
35-2097 AAC1153 0-0.5 ' | Mixed soil 21483 NR 21483 NA 21483
35-2098 AAC1154 0-0.5 Mixed soll 21483 NR 21483 NR 21483
35-2099 AAC1155 0-1 Mixed soil 21483 NR 21483 NR 21483
35-2058 AAC1156 -2 Mixed soil 21483 NR 21483 R 21483
35-2098 AAC1157 2-3 Mixed soil 21483 NR 21483 NR 21483
35-2103 AAC1158 0-0.5 Mixed soil 21483 21466 21483 NR 21483
35-2104 AAC1159 0-0.5 Mixed soil 21483 NR 21483 NR 21483
35-2106 AAC1160 0-1 Mixed soil 21483 NR 21483 NR 21483
35-2105 AAC1161 -2 Mixed soil 21483 NR 21483 NR 21483
35-2105 AAC1182 2-3 Mixed soil 21483 NR 21483 21466 21483
Part 2
Pesticide/ INORG INORG RAD RAD
Location Sample Depth PCB Mobile Fixed Mobile Fixed
i) 1D {n Matrix Fixed Lab Lab Lab Lab Lab
35-2097 AAC1153 0-0.5 Mixed soil NR 21484 NR 21482 21468
35-2098 AAC1154 0-0.5 Mixed soil NAR 21484 NR 21482 21468
35-2089 AAC1185 0-1 Mixed soil NR 21484 NR 21482 NR
35-2099 AAC1156 -2 Mixed soil NA 21484 NR 21482 NR
35-2099 AACI157 2-3 Mixed soil NR 21484 NR 21482 NA
35-2103 AAC1158 0-0.5 Mixed soil NR 21484 NR 21482 21468
35-2104 AAC1158 0-0.5 Mixed soil NR 21484 R 21482 21468
35-2105 AAC1160 0-1 Mixed soil NR 21484 21467 21482 NR
35-2106 AAC1161 1-2 Mixed soil NR 21484 MR 21482 NR
35-2105 AAC1162 2~-3 Mixed soil 21466 21484 NA 21482 NA

beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury,

nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc using the Environmental Protec-

tion Agency (EPA) methods described in Section 3.1.1 in Chapter 3.0 of this RFI report. The surface
samples were collected in 0.5-ft vertical intervals, and the samples from the hand-auger hole were col-
lected in 1-ft vertical intervals.

The mixed-soil UTL values were used for background comparison for samples analyzed by SW-846 meth-

ods (EPA 1986, 31732). The XRF UTL values were used for XRF data, as discussed in Section 3.1.3 in
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Figure 5.1.4-1. Locations of samples at PRS Nos. 35-004(a) and 35-009(e).
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Chapter 3.0 of this RFI report. In Table 5.1.5-1, the values in the boxes indicate inorganic chemical mea-
surements at concentrations greater than or equal to their respective UTL values. Table 5.1.5-1 also
shows inorganic chemicals for which there are no UTL values for comparison. The concentrations above
background levels at each location are shown in Figure 5.1.5-1. Detected inorganic chemicals with one or
more measured concentrations equal to or exceeding UTL values, or for which UTL values are unavaii-
able, are summarized in the following list.

Chromium was detected in 1 sample at a concentration of 51.07 mg/kg, which is above the XRF
UTL of 45.1 mg/kg.

Copper was detected in 2 samples at two different locations at a maximum concentration of 24.5
mg/kg, which is above the XRF UTL of 16.7 mg/kg.

Lead was detected in 1 sample at a concentration of 44.7 mg/kg, which is above the XRF UTL of
28.4 mg/Kg.

Silver was detected in 1 sample at a concentration of 0.56 mg/kg. No UTL value exists for silver.

Thorium was detected in 1 sample at a concentration of 24.3 mg/kg, which is above the XRF UTL
of 22.1 mg/kg.

Tianium was detected in all 10 samples at a maximum concentration of 32,312 mg/kg. No UTL
value exists for titanium.

Uranium was detected in 1 sample at a concentration of 9.56 mg/kg, which is above the XRF UTL
of 5.33 mg/kg.

Zinc was detected in 1 sample at a concentration of 195 mg/kg, which is above the XRF UTL of
76.6 mg/kg. ‘
YJABLE 5.1.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS* GREATER
“THAN BACKGROLUND UTLs FOR PRS Nos. 35-004(a) AND 35-009(e)

Location iD | Sample ID | Depth ()| Ag o u Pb ™ T v b
SAL NA NA | 383 210 | 2800 400 NA. NA. | 230 23000
m:fdsoa NA NA NA | 193 155 | 233 NA NA NA 50.8
XRF UTL NA NA NA | 451 167 | 284 | 221 NA. 533 | 766
35-2097 AAC1153 | 0-05 NA | <12 120 | 225 | <8 1728 | <8 67.2
35-2098 AACIS4 | 0-0.5 NA | <2 <8 26.8 1456 1781 | 9.56 54.1
35-2099 AAC1155 | 0-1 NA | <2 933| 178 | <8 . | 1720 | <8 a1
35-2099 AAC1156 | 1-2 NA 504 | 135 | 224 125 2568 | <8 444
35-2099 AAC11S7 | 2-3 NA | <12 167 | 22 <8 32312 | <8 431
35-2103 AAC1158 | 0-0.5 NA | <12 245 | 447 131 1982 | <8 195
35-2104 AAC1158 | 0-0.5 NA | <12 124 | 245 | <8 1499 | <8 55.1
35-2105 AAC1160 | 0-1 056 | 12 92 | 199 | 243 3002 | <8 372
35-2105 MCIB1 | 1-2 NA 33 <8 154 199 691 | <8 378
35-2105 AACI162 | 2-3 NA 507 | 137 144 142 642 | <8 35.1
* mg/g
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Figure 5.1.5-1. Locations of detected organic chemicals and analytes that exceed UTLs and SALs
at PRS Nos. 35-004(a) and 35-009(e).
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5.1.6 -Evaluation of Organic Chemicals

The organic chemicals analyzed for at these PRSs include VOCs, SVOCs, PCBs, and polycyclic aromatic
hydrocarbon (PAH) compounds. Ten soil samples from six locations were analyzed for VOCs, PCBs, and
PAHSs in the mobile laboratory facility. One sample was analyzed for SVOCs, and one sample was analyzed
for PCBs/pesticides in a fixed-site laboratory.

As discussed in Section 4.2.4 in Chapter 4.0 of this RFI report, the presence of SVOCs was screened in

the mobile laboratory facility by analyzing PAH compounds. Any extractable organic compounds present

in the sample, but not identified as target analytes (that is, PAHs) were quantitated to an EQL of 5 mg/kg
using the response factor for naphthalene and reported as “Total Extractable Organic Compounds.” The
sample results are qualified with an “S” flag and may be biased low because of less effective extraction
methods.

Organic chemicals detected in soil are shown in Table 5.1.6-1 and are summarized below. The locations of
these organic chemicals are shown in Figure 5.1.5-1.

. Aroclor 1254 was detected in one sample at a concentration of 0.136(S) mg/kg.

. Aroclor 1260 (evaluated as mixed aroclor) was detected in five samples at five different locations at
a maximum concentration of 3,188(S) mg/kg.

The sum of individual aroclor concentrations in each sample is evaluated for carcinogenic effects as
“mixed aroclors.”
JABLE 5.1.6-1

SOIL CONCENTRATIONS* FOR DETECTED
ORGANIC CHEMICALS AT PRS Nos. 35-004(a) AND 35-009(e)

Location ID Sampie ID Depth (ft) Arocior 1254 Mixed Aroclors
SAL NA NA 14 1
CROL NA NA 0.05 0.05
35-2098 AAC1154 005 ND 0111 8
35.2099 AAC1155 o1 ND 0091 5
35-2103  AAC1158 0-0.5 ND 3188 8§
35-2104 AAC1159 0-0.5 0136 S 0315 8

352105 ~ AAC1160 o1 ND 0091 8
* mykg

5.1.7 Human Health Assessment
5.1.7.1 Screening Assessment
Eight inorganic and two organic chemicals were carried forward from the background comparison and or-

ganic constituent evaluation. As described in Section 3.4.1 in Chapter 3.0 of this RF| repont, analytes are
divided into two classes (noncarcinogens and chemical carcinogens) for the screening assessment,
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depending on which toxicological effect forms the basis of their screening action level (SAL), to evaluate
possible additive effects within each class of chemical.

Aroclor 1260 (evaluated as mlxed aroclor) exceeded the SAL value in the 0 to 0.5-ft interval at Location ID
No. 35-2103. The sample result that exceeded the SAL value is highlighted with black in Table 5.1.7-1.
The location of the sample that exceeded the SAL value is shown in Figure 5.1.5-1. This COPC is further
evaluated in Section 5.1.7.2. The multiple chemical evaluation (MCE) result for noncarcinogens was
0.270. An MCE for chemical carcinogens was not performed because only one chemical carcinogen
(chromium) below its SAL value was carried forward to the screening assessment. -

All the inorganic chemicals identified in the background comparison in Section 5.1.5 and the detected
organic chemicals identified in the evaluation of organic chemicals in Section 5.1.6 except thorium and
titanium have soil SALs for comparison. Thorium was measured above its XRF UTL in 1 of 10 samples ata
concentration approximately 10% higher than the UTL. No EPA toxicity data exist for elemental thorium.
Because all isotopes of thorium are radioactive, thorium will be evaluated in the addendum to this RFI
report, which will address radioisotopes. The only detected analyte for which neither a UTL nor a SAL

value is available is titanium. Titanium is widely used as a food and cosmetics additive to whiten a product. It

is generally inert in its common form as titanium dioxide (Amdur et al. 1991, 53961). Therefore, further
evaluation of titanium is not proposed.

JABLE §5.1,7-1

CARCINOGENIC CHEMICALS WITH CONCENTRATIONS*
THAT EXCEED SALs FOR PRS Nos. 35-004(a) AND 35-009(e)

Location ID Sample 1D Depth (i) -~ Mixed Aroclors
SAL ‘ NA NA 1

o R T

* mgkg

5.1.7.2 Risk Assessment

A quantitative human health risk assessment was not performed for these PRSs. A qualitative evaluation
of potential human health risk is presented below.

5.1.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

Although six inorganic chernicals were identified above UTL values and two organic chemicals were detec-
ted at these PRSs, as shown in Figure 5.1.5-1, only one risk-based COPC was identified in the screening
assessment. The concentration of Aroclor 1260 in this sample was approximately three times higher than
its SAL value. Exceeding a residential soil SAL by a factor of three in one of ten samples does not suggest
a potential human health concem at an industrial facility such as TA-35. The area of significant aroclor con-
tamination is limited because only one sample exceeded the 1-mg/kg SAL value. Furthermore, the
shorter exposure duration and smalier exposure frequency associated with industrial land use {the expo-
sure scenario for TA-35) and the fact that children and infants would be excluded from the exposure sce-
nario reduce the possibility of realizing adverse health impacts from soil exposure. Therefore, additional
evaluation of Aroclor 1260 for human health risk will not be pursued.
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As described in Section 5.1.4, the sampling sites were selected to identify residual contamination associ-
ated with the historical container storage area [35-004(a)] and outfall [35-009(e)]. Because the area of the
historical outfall has been covered with asphalt, the precise outfall location could not be determined dur-
ing the field investigation. The location of the container storage area was positively identified, and biased
samples were collected at the points of surface staining described in the work plan (LANL 1992, 7666).

Because samples collected at the container storage area were positively biased toward areas of likely
residual contamination, the fact that only one COPC was identified in one sample indicates that residual
contamination in soils associated with this PRS is limited. However, the extent of contamination associated
with the outfall cannot be defined with certainty because the outfall location could not be visually con-
firmed. Nevertheless, additional sampling for the outfall is not proposed because there is no basis for
selecting additional sample iocations 1o identify residual contamination. The existing sample locations at
the outfall were placed at the rmost likely locations to contain residual contamination based on historical
drawings and current site drainage. Therefore, any additional samples would be collected in locations
where the probability of observing contamination is less than was the case at the original sample locations.
Furthermore, it is highly unlikely that an unacceptable human health risk will be identified because existing
data indicate that any residual mesa-top comtamination in this area must be very limited in areal extent.

The general pattern of contamination observed at these PRSs (several metals near to or a factor of two to
three times higher than background UTL values) is similar to that seen at several other PRSs at TA-35
where no specific release has been identified. This level of soil contamination is not unexpected at an
industrial facility such as TA-35 and is not associated with adverse human health risks.

5.1.8 Ecological Assessment

In accordance with conversations among Laboratory Environmental Restoration (ER) Project personnel,
the Los Alamos Area Office of the Department of Energy (DOE/LAAQ), and the regulators, further ecolog-
ical risk assessment at this site will be deferred until the site can be assessed as part of the new Ecological
Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in conjunction with
EPA Region 6 and the New Mexico Environment Depanment (NMED).

5.1.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RF| at PRS Nos. 35-004(a) and 35-009(e) was to determine the presence or
absence of contamination associated with a former container storage area and drain line near TA-35-25.
Only one COPC was identified in the human health screening assessment. The potential adverse human
heaith impacts associated with soil contamination at these PRSs was qualitatively evaluated in Section
5.1.7.2. Based on the observed soll concentrations, frequency of detection, and other considerations,
soil contamination was determined to have a negligible impact on human health under exposure condi-
tions associated with an industrial facmty such as TA-35.

Samples for specific analytes were collected from two 3-ft hand-auger holes and four surface samples.
The nature and extent of contamination associated with the container storage area have been adequately
determined relative to potential human health risk. The extent of contamination associated with the outfall
cannot be conclusively determined because the exact location of the outfall is unknown, but the data col-
lected at the suspected outfall location and at the location of present-day storm-water runoff suggest that
widespread contamination of human health concem has not occurred.
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Based on NFA criterion number 4 (LANL 1995, 53863), a Class Ill permit modification is requested to re-
move PRS Nos. 35-004(a) and 35-009(e) from the Hazardous and Solid Waste Amendments (HSWA)

Module of the Laboratory's RCRA operating permit. The sample data indicate that this site is not likely to
pose a significant human health risk now or in the foreseeable future. Further ecological risk assessment g
at this site will be deferred as stated in Section 5.1.8.
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5.2 PRS No. 35-004(g)

PRS No. 35-004(g) is a container storage area located at the south wall of warehouse TA-35-67, which is
situated near the southem edge of Ten Site Mesa.

No COPCs were identified during the screening assessment. Antimony, calcium, copper, nickel, thorium,
and zinc were measured above background UTL values. Aroclors 1254 and 1260 were detected above
the organic chemical EQL values.

PRS No. 35-004(g) is recommended for NFA based on NFA criterion number 4 (LANL 1995, 53863).

Radiological sample results are neither presented nor discussed for these PRSs and will be provided later
as an addendum to this RFI report. A summary of samples submitted for radiological analyses is shown in
Section 5.2.4.3.

5.2.1 History .

PRS No. 35-004(g) is discussed in detail in Section 3.3.2 of the work plan and Section 7.24 of the June
1994 addendum to the work plan (LANL 1992, 7666; Pratt 1994, 43475).

This PRS reportedly stored oils, soivents, Freon, and vacuum pumps (LANL 1890, 7511). Staining was
observed during an ER Program site reconnaissance in 1988 (LANL 1982, 7666).

The contaminants that were potentially present (and therefore investigated during the RFI) include
radionuclides, VOCs, SVOCs, metals, and PCBs.

5.2.2 Description

The site is an asphalt-paved container storage area adjacent to a concrete ‘pad that houses an air filter
structure. Several small oil spills and stains are present on the asphalt. At the comer of TA-35-67 and the
concrete pad is a small spill of what appears to be iron pellets. At the time of the RFI, no storage containers
were present; however, several piles of debris were present, which contained electrical cables, pallets,
and other scrap. The asphalt-paved area extends southward approximately 20 ft. The asphalt then siopes
abruptly 5 to 6 ft onto another flat asphalt-paved area that extends approximately 40 ft toward the southern
edge of Ten Site Mesa.

5.2.3 Previous Investigation

PRS No. 35-004(g) was investigated as par of “Environmental Problem 19” in the DOE Environmental
Survey (DOE 1987, 5622). Three soil samples were collected and analyzed for alpha and gamma activi-
ties, metals, pesticides/PCBs, and VOCs. The samples had low alpha and gamma activities; the only
chemicals detected were some unspecified metals and acetone.

5.2.4 Field Investigation

The objective of the Phase | RFl was to characterize the nature of potential contamination associated with
the container storage area.
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The conceptual model for the RF predicted that spilled material could potentially infiltrate surface soils

through discontinuities in the asphalt at the location of the container storage area. Potential contaminants :
released onto the asphalt could also be mobilized by surface water runoff southward toward Ten Site !
Canyon. ‘

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination was expected to be observed. A hand-auger hole was drilled in a stained area at a
discontinuity in the asphalt, and three samples were collected in 1-ft vertical intervals. One surface sample
was collected beneath the asphalt just south of the location of the hand-auger hole, and a second surface
sample was collected beneath the asphalt approximately 20 ft southeast of the container storage area and
just above the steep drop-off described in Section 5.2.2.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys includ-
ing a radiation grid survey.

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludium Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels. No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no
alpha radiation or organic vapors were détected.

5.2.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on June 2, 1994. Beta/gamma radiation measurements ranged
from 121 to 199 cpm, and the average was 160 cpm, which is within background leveis.

Engineering surveys were performed on June 2, 1994, and January 18, 1995. The surveys consisted of i
reviews of archival information and field site inspections. The container storage area was located, and the |
conditions at the site were documented. During the site inspection, several oil stains were noted at the ‘
container storage area. Sample sites were staked within the stained areas at the container storage area

and in the path of surface water runoff from the area.

The radiation grid survey was performed on September 21, 1993. The radiation grid locations included
Location ID Nos. 35-6077 through 35-6098, which were spaced at approximately 20-ft intervals. Beta/-
gamma radiation measurements ranged from 180 to 300 cpm, and the average was 232 cpm, which is
within background levels.

5§.2.4.2 Deviations from the Sampling and Analysis Plan

The SAP for PRS No. 35-004(g), which is described in the June 1994 addendum to the work plan (Pratt
1994, 43475), specifies that one hand-auger hole would be drilled at the container storage area and two
surface samples would be collected at the edge of the asphalt in the drainage area below the container
storage area. However, the two surface samples were collected from the revised locations described in
Section 5.2.4. i

July 1996 - 5-14 : TA-35 RFI Report




Chapter 5 - Specific Results, Conclusions, and Recommendations

The asphalt-paved area was found to extend near the edge of the mesa. Samples associated with PRS
No. 35-009(b) have been collected in the lower asphalt-paved area below the drop-off, and samples
associated with PRS No. 35-016(c) were collected at and below the mesa edge where surface water
runoff from PRS No. 35-004(g) drains into Ten Site Canyon. Because these areas had already been
sampled as part of other investigations, the two surface samples were relocated.

5.2.4.3 Sampling Activities

Phase | sampling was performed on March 3, 1995. A total of three locations were sampled, and five soil
samples were collected (not including duplicate QA/QC samples).Two surface samples were collected
{Location ID Nos. 35-2100 and 35-2101), and one hand-auger hole was drilled to a depth of 3 ft (Location
ID No. 35-2102). The sample collection intervals are shown in Table 5.2.4-1. Beta/gamma radiation mea-
surements obtained during field screening of the samples ranged from 184 to 243 cpm, which are within
background levels.

Table 5.2.4-1 summarizes all sampling for PRS No. 35-004(g); Figure 5.2.4-1 shows the sample locations.

TABLE 52.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 35-004(g)
Part1
voc voc PAH SVoC PCB
Locstion | Sample Depth Mobile Fixed Moblle Fixed Mobile
1D ID ) Matrix Lab Lab Lab Lab Lab
35-2100 AACITT 0-0.5 | Mixed soit 21500 21476 21500 NR 21500
32101 | AACH78 | 0-05 | Mixedsol | 21500 NR 21500 NR 21500
35-2102 | AACI179 | 01 Mixed soil | 21500 NR 21500 21476 21500
352102 | AAC1180 -2 | Mixedsol | 21500 NR 21500 | MR 21500
352102 | AAC1181 2-3 | Mixedsoll | 21500 NR 21500 ) 21500
Part 2
Pesticide/ | INORG INORG RAD RAD
Location | Sample Depth PCB Mobile Fixed Mobile Fixed
T 1D ) Matrix | Fixed Lab Lab Lab Lab Lab
352100 | AACI177 | 005 | Mixed soil R 21503 NR 21499 21478
352101 | AACII78 | 0-0.5 Mixed soll NR 21503 NR 21499 21478
352102 | AACH79 | 01 | Mixedsol | 21476 21503 21477 21499 N
352102 | AAC180 12 | Mixed soil NR 21503 NR 21499 NR
352102 | AAC1181 2-3 | Mixed sof NR 21503 R 21499 NR
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Figure 5.2.4-1. Locations of samples at PRS No. 35-004(g).
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5.2.5 Background Comparisons | zw

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. For inorganic chemicals analyzed by XRF in the
mobile laboratory facility, the UTL values have been corrected for some analytes to account for method dif-
ferences that generally result in higher measured background concentrations by XRF. Derivation of cor-
rected UTL values for XRF data is discussed in Section 3.1.3 in Chapter 3.0 of this RFI report. If data are iz
availabie by both methods, the data reported by the fixed-site laboratory will be given precedence be-
cause more confidence is placed in the fixed-site laboratory data than in the XRF analyses.

Five samples from three locations were analyzed by XRF in the mobile laboratory facility for an analyte suite
that included antimony, arsenic, barium, cadmium, calcium, chromium, coppelr, iron, lead, manganese,
mercury, nickel, potassium, selenium, thorium, titanium, uranium, and zinc. As discussed in Section 4.1.3
in Chapter 4.0 of this RF! report, the TA-35 XRF data set is qualified such that antimony, cadmium, mer-
cury, selenium, and uranium data should be regarded as estimated, and nickel data may have a low bias.
Individual XRF samples were not qualified. One soil sample was also analyzed in a fixed-site laboratory for
an inorganic chemical analyte suite that included aluminum, antimony, arsenic, barium, beryllium, cad-
miumn, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium,
selenium, silver, sodium, thallium, vanadium, and zinc using the EPA methods described in Section 3.1.1
in Chapter 3.0 of this RFI repont. The surface samples were collected in 0.5-ft vertical intervals, and the
samples from the hand-auger hole were collected in 1-ft vertical intervals.

The mixed-soil UTL values were used for background comparison for samples analyzed by SW-846
methods (EPA 1986, 31732). The XRF UTL values were used for XRF data, as discussed in Section 3.1.3
in Chapter 3.0 of this RFi report. In Table 5.2.5-1, the values in the boxes indicate inorganic chemical
measurements at concentrations greater than or equal to their respective UTL values. Table 5.2.5-1 also
shows inorganic chemicals for which there are no UTL values for comparison. The concentrations above
background levels at each location are shown in Figure 5.2.5-1. Detected inorganic chemicals with one or
more measured concentrations equal to or exceeding UTL values, or for which UTL values are unavail-
able, are summarized in the following list.

. Antimony was detected in one sampie at a concentration of 5.03 mg/kg, which is above the XRF
UTL of 1.45 mg/kg.

. Caicium was detected in one sample at a concentration of 19,100 mg/kg, which is above the XRF
UTL of 10,900 mg/kg.

. Copper was detected in one sample at a concentration of 26.4 mg/kg, which is above the XRF
UTL of 16.7 mg/kg.

. Nickel was detected in one sample at a concentration of 22.6 mg/kg, which is slightly above the
XRF UTL of 22.5 mg/kg.

. Silver was detected in one sample at a concentration of 0.47 mg/kg. No UTL value exists for silver.
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. Thorium was detected in four samples at two different locations at a maximum concentration of
35.9 mg/kg, which is above the XRF UTL of 22.1 mg/kg.
. Titanium was detected in five samples at a maximum concentration of 2,275 mg/kg. No UTL values
exist for titanium. ‘
. Zinc was detected in one sample at a concentration of 68.5 mg/kg, which is above the mixed-soil
UTL of 50.8 mg/kg.
JABLE 5.2.5-1 ,
INORGANIC CHEMICALS WITH CONCENTRATIONS*
GREATER THAN BACKGROUND UTLs FOR PRS No. 35-004(g)
Location 10 | Sample 1D | Depth (ft) Ag Ca Cu N Sb ‘Th B || ¥
SAL NA NA | 383 NA 2800 | 1500 | 31 NA. NA | 23000
Mixed-soil UTL NA NA | NA 6120 155 152 1 NA NA 50.8
XAF UTL NA NA NA 10900 16.7 225 145 2.1 NA. 76.6
35-2100 AAC1177 | 0-0.5 NA 19100 264 154 5.03 229 | 2275 -64.7
35-2101 AAC1178 | 0-0.5 NA 1680 <8 <13 <4 194 576 341
35-2102 AAC1178 | 04 047 2010 <4.6 5.7 <49 341 916 68.5
35-2102 AAC1180 1-2 NA 1760 <8 187 <4 35.9 655 61
35-2102 AAC1181 2-3 NA 1880 <8 226 | <4 231 653 59.7
*mg/kg

5.2.6 Evaluation of Organic Chemicals

The organic chemicals analyzed for at these PRSs include VOCs, SVOCs, PCBs, and PAH compounds.
Five soil samples from three locations were analyzed for VOCs, PCBs, and PAHSs in the mobile laboratory
facility. In a fixed-site laboratory, one sample was also analyzed for VOCs, and another sample was

analyzed for SVOCs and PCBs/pesticides.

As discussed in Section 4.2.4 in Chapter 4.0 of this RFI report, the presence of SYOCs was screened in
the mobile laboratory facility by analyzing PAH compounds. Any extractable organic compounds present
in the sample, but not identified as target analytes (that is, PAHs) were quantitated to an EQL of 5 mg/kg

using the response factor for naphthalene and reported as “Total Extractable Organic Compounds.”
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Figure 5.2.5-1, Locations of detected organic chemicals and analytes that exceed UTLs
at PRS No. 35-004(g).

TA-35 RFI Report 5-19 | July 1996




Specific Results, Conclusions, and Recommendations Chapter 5

Organic chemicals detected in soil are shown in Table 5.2.6-1 and are summarized below. The locations of
these organic chemicals are shown in Figure 5.2.5-1.

. Aroclor 1254 was detected in one sample at a concentratidn of 0.132(S) mg/kg.

. Aroclor 1260 (evaluated as mixed aroclor) was detected in two samples at two different locations at
concentrations of 0.132(S) and 0.053 mg/kg.

The fixed-site laboratory reported numerous unknown organic compounds and unsaturated hydrocar-
bons as tentatively identified compounds (TICs) in the 0 to 1-t interval at Location ID No. 35-2102.
Because no organic chemicals were detected in the 1- to 2- and 2- to 3-ft intervals and because this sam-
ple location is covered with asphalt, it is assumed that the TICs are associated with the asphalt cover at the
site rather than PRS-specific contamination.

JABLE 52.6-1
SOIL CONCENTRATIONS* FOR DETECTED ORGANIC CHEMICALS AT PRS No. 35-004(g)
Location ID Sample ID Depth (ft) Arocior 1254 Mixed Arociors
SAL NA NA 14 1
CROL NA NA 0.05 0.05
35-2100 AAC11T7 0-0.5 0132 § 0132 S
35-2101 ~ AAC1T78 0-0.5 ND 0053 S
*mg/kg

5.2.7 Human Health Assessment
§.2.7.1 Screening Assessment

Eight inorganic chemicals and two organic chemicals were carried forward from the background compari-
son and the organic constituent evaluation. As described in Section 3.4.1 in Chapter 3.0 of this RFI

report, analytes are divided into two classes (noncarcinogens and chemical carcinogens) for the screening
assessment, depending on which toxicological effect forms the basis of their SAL, to evaluate possible
additive effects within each class of chemical.

No sample results for any chemical exceeded SAL values at this PRS. The MCE result for noncarcinogens
was 0.28. An MCE for chemical carcinogens was not performed because the only chemical carcinogen
identified by the background comparison and the evaluation of organic chemicals was Aroclor 1260.

No COPCs are identified in the human health screening assessment. All the inorganic chemicals identified
in the background comparison in Section 5.2.5 and the detected organic chemicals identified in the
evaluation of organic chemicals in Section 5.2.6, except calcium, thorium, and titanium, have soil SALs for

comparison.

Calcium was measured at a concentration approximately twice that of its UTL value in one sample.
However, calcium is an essential element that is present in a wide variety of foods and in relatively high
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concentrations in many drinking water sources. It is also among those elements that may be eliminated

from a risk assessment based on professional judgment (EPA 1989, 8021). Because it was detected in
only one of five samples and has no significant adverse toxicological effects, additional investigation of
calcium is not proposed.

Thorium was measured above its XRF UTL in four of five samples at a maximum concentration approxi-
mately 60% higher than the UTL. No EPA toxicity data exist for elemental thorium. Because all isotopes of
thorium are radioactive, thorium will be evaluated in the addendum to this RFI report, which will address
radioisotopes.

The only detected analyte for which neither a UTL nor a SAL value is available is titanium. Titanium is
widely used as a food and cosmetics additive to whiten a product. It is generally considered to be physio-
logically inert in its common form as titanium dioxide (Amdur et al. 1991, 53961). Therefore, further
evaluation of titanium is not proposed.

5.2.7.2 Risk Assessment

A human heatth risk assessment was not performed for this PRS because no COPCs were identified in
the screening assessment.

5,2.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

Although six inorganic chemicals were identified above UTL values at this PRS and two organic chemicals
were detected, as shown in Figure 5.2.5-1, no risk-based COPCs were identified in the screening asses-
sment. TICs, which are attributed to surficial asphalt-related organic chemicals, were reported in the 0 to 1-
ft interval at Location ID No. 35-2102. The location of the container storage area was positively identified,
and two biased sample locations were identified at points of surface staining on the asphalt. Additionally,
the asphalt was penetrated to obtain a surface sample approximately 20 ft from the container storage area
in the path of surface water runoft.

Because samples collected at the container storage area were positively biased toward areas of likely
residual contamination, the fact that no COPCs were identified indicates that no significant residual con-
tamination in soils associated with this PRS exists. However, it is possible that contamination released
onto the asphalt has been mobilized by surface water and carried into Ten Site Canyon. Although this is
unlikely (because some contamination would be expected to penetrate cracks in the asphalt where sam-
ples were taken) any contamination that might have migrated into Ten Site Canyon will be identified and
evaluated as part of the investigation for PRS No. 35-016(c).

The pattemn of contamination observed at this PRS (several metals near to or a factor of two to three times
higher than background UTL. values) is similar to that seen at several other PRSs at TA-35 where no
specific release has been identified. This level of soil contamination is not unexpected at an industrial
facility such as TA-35 and is not associated with adverse human health risks at this PRS.

5.2.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Region 6 and NMED.
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5.2.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RF] at PRS No. 35-004(g) was to determine the presence or absence of con-
tamination associated with a former container storage area on the south side of TA-35-67. No COPCs
were identified in the human health screening assessment.

Samples for specific analytes were collected from one 3-ft hand-auger hole and two surface samples. The
nature and extent of contamination at container storage area have been adequately determined relative to
potential human health risk. Contamination beyond the container storage area is unlikely because of the
absence of COPCs in the source area. However, samples associated with PRS No. 35-016(c) will also
capture any contamination that may have migrated from PRS No. 35-004(g).

Based on NFA criterion number 4 (LANL 1995, 53863), a Class lll permit modification is requested to re-
move PRS No. 35-004(g) from the HSWA Module of the Laboratory’s RCRA operating permit. The sample
data indicate that this site is not likely to pose a significant human health risk now or in the foreseeable
future. Further ecological risk assessment at this site will be deferred as stated in Section 5.2.8.
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5.3  PRS No. 35-004(h)

iy

PRS No. 35-004(h) is an inactive container storage area located at the northeast comer of the Air Filter £

Building (TA-35-7) at the eastem end of Ten Site Mesa.

No COPCs were identified in the screening assessment. Thorium was measured above the background.
UTL value. No organic chemicals were detected above EQL values. A human health risk was not identified
at this PRS.

PRS No. 35-004(h) is recommended for NFA based on NFA criterion number 4 (LANL 1995, 53863).

Radiological sample results are neither presented nor discussed for this PRS and will be provided later as
an addendum to this RFI report. A summary of samples submitted for radiological analyses is shown in
Section 5.3.4.3.

5.3.1 History

PRS No. 35-004(h) is discussed in detail in Section 3.3.2 of the work plan and Section 7.24 of the June
1984 addendum to the work plan (LANL 1992, 7666; Pratt 1994, 43475).

This PRS reportedly handled oils, capacitors, solvents, and Freon (LANL 1990, 7511). The PRS is
located near a manhole (TA-35-11) at the northeast comer of TA-35-7. TA-35-7 was associated with the
former TA-35 wastewater treatment plant that was operated during the 1950s and early 1960s. Oblique
photographs from 1979 show what appears to be a small storage container located on asphalt pavement
adjacent to the north end of the east wall of TA-35-7. Oblique photographs frorn 1983 show that the
container was removed and replaced by a small rectangular storage cabinet, which appears to be similar to
a file cabinet.

In 1985, decontamination and decommissioning (D&D) activities at the TA-35 wastewater treatment plant
included the removal of underground liquid waste lines during the Radioactive Liquid Waste Lines
Removal Project (Eider et al. 1886, 3089). Line 80-A, located in the subsurface and oriented north-south
along the east wall of TA-35-7, was removed in January 1985. TA-35-11, an access manhole to a storm
drain system located near the north end of Line 90-A, was also removed at this time. Before it was
removed, storm-water runoff from PRS No. 35-004(h) entered the storm drain system at TA-35-11.
TA-35-11 was surrounded by a surface storm-water drainage berm that emptied into a 12-in.-diameter
corrugated metal pipe (CMP), which extended 80 ft southeast and discharged into a storm-water diversion
channel. During the removal of Line 90-A, soil was excavated to approximately 9 ft east of TA-35-7 andto a
depth of 8 ft (Cox 1985, 781). After Line 90-A was removed, the excavation was filled with clean backfill
material, and the surface was repaved with asphalt. No evidence exists to suggest that a container storage
area has occupied this site since the 1985 D&D activities.

A second phase of decommissioning activities is now underway at the TA-35 wastewater treatment plant,
which includes the removal of the structure and foundation of TA-35-7.

The contaminants that were potentially present (and therefore investigated during the RFI) include
radionuclides, VOCs, SVOCs, metals, and PCBs.
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5.3.2 Description

At the time of the RFI, no containers were present at the site. An asphalt cutout was visible, which denotes
the areal extent of excavation conducted during the 1985 D&D activities. Current decommissioning
activities are resulting in site disturbance and soil excavation as additional structures associated with the
TA-35 wastewater treatment piant are removed.

The topography of the site is relatively flat with a gentle southeastem slope toward the edge of the mesa.
5.3.3 Previous Investigations

No previous investigations have been performed at this site.

5.3.4 Field Investigatién

The objective of the Phase | RFl was to characterize the nature of potential contamination associated with
the container storage area.

The conceptual model for the RFI did not predict that hazardous chemicals were released to the environ-
ment. However, if hazardous materials were present, the conceptual model shows that the most likely
mechanism of movement beyond the PRS boundary is associated with hydrologic movement in the soil
and surface water transport of contaminants infiltrating into the bedrock tuff.

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination would likely be found. To sample potential contamination, a subsurface sample was
collected at the northeast comer of TA-35-7.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys
including a radiation grid survey and an organic vapor survey.

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludlum Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this
instrumentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma
radiation depending on the location and substrate rock type. Field screening measurements greater than
500 cpm beta/gamma radiation were generally considered to be above background levels. No
beta/gamma radiation measurements above background levels were obtained during field screening at
this site, and no alpha radiation or organic vapors were detected.

5.3.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on January 6, 1994, and January 12, 1994. Beta/gamma
radiation measurements ranged from 200 to 270 cpm, which are within background levels.

Engineering surveys were performed on January 6, 1994, January 13, 1994, January 24, 1994, and June
2, 1994, The surveys consisted of reviews of archival information, oblique photographs, aerial
photographs, and engineering drawings of TA-35 as well as a field site inspection and a description of the
- PRS. The PRS site was located, and the condition of the site was described.
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Based on the results of the enginéering surveys and on the SAP, the sample point was located at the
northeast corner of TA-35-7. Based on the history of PRS No. 35-004(h), clean backfill was the anticipated

sample material.

The radiation grid survey was performed on January 12, 1994. The radiation grid locations included
Location ID Nos. 35-6263 through 35-6265 and 35-6280 through 35-6282, which were spaced at

approximately 20-ft intervals. Beta/gamma radiation measurements ranged from 200 to 270 cpm, and the =~4f

average was 243 cpm, which is within background levels.

hhhhh

53.4.2 Deviations from the Sampling and Analysis Plan

The SAP for PRS No. 35-004(h), which is described in the June 1994 addendum to the work plan (Pratt
1994, 43475), specifies that the sampling effort be incorporated with Aggregate D (see Section 7.8 of the
work plan [LANL 1992, 7666]). Therefore, the first interval from Location ID No. 35-2024 (associated with
the investigation of PRS Nos. 35-003]e, f, g, m, and o}) was collected to satisfy the requirements for
sampling PRS No. 35-004(h). The analytical suite planned for Location ID No. 35-2024 is appropriate for
PRS No. 35-004(h). The SAP for PRS No. 35-004(h) states that additional samples in the discharge area
would be collected during the investigation in Aggregate D; therefore, the borehole at Location ID No.
35-2010 was drilled near the former storm drain system discharge point in association with the
investigation of PRS Nos. 35-003(e, f, g, m, and 0) (LANL 1996, 54422).

These changes to the SAP did not adversely impact the success of the field activities.

5.3.4.3 Sampling Activities

Phase | sampling was performed on March 21, 1994. One soil sample was collected (not including

duplicate QA/QC samples) to satisty the requirements for PRS No. 35-004(h}. One subsurface soil sample

was collected from the first interval of Location ID No. 35-2024 to satisfy the SAP requirements for this

PRS. The sample collection intervals are shown in Table 5.3.4-1. A beta/gamma radiation measurement -

obtained during field screening of the PRS No. 35-004(h) sample was 190 cpm, which is within

background levels. - y

Table 5.3.4-1 summarizes all sampling for PRS No. 35-004(h); Figure 5.3.4-1 shows the sample location.

FiR Y
i, 3 mat
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JABLE 5.3.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 35-004(h)
Part 1
Location | Sample Depth PAH svoc PCB PCB
ID ID () Matrix Mobile Lab Fixed Lab Mobile Lab Fixed Lab
35-2024 | AAAG601 1-2 Mixed soi 17051 17052 17051 17052
Part 2
Location | Sample Depth INORG RAD
ID ID ) Matrix Mobile Lab Mobile Lab Fixed Lab
35-2024 | AAA6601 -2 Mixed o 17231 17293
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Figure 5.3.4-1. Location of sample at PRS No. 35-004(h).
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5.3.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. For inorganic chemicals analyzed by XRF in the
mobile laboratory facility, the UTL values have been corrected for some analytes to account for method
differences that generally result in higher measured background concentrations by XRF. Derivation of
corrected UTL values for XRF data is discussed in Section 3.1.3 in Chapter 3.0 of this RF| report.

One soil sample from a depth of 1 to 2 ft was analyzed by XRF in the mobile laboratory facility for an analyte
suite that included antimony, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead,
manganese, mercury, nickel, potassium, selenium, thorium, titanium, uranium, and zinc. As discussed in
Section 4.1.3 in Chapter 4.0 of this RF] repon, the TA-35 XRF data set is qualified such that the data for
antimony, cadmium, mercury, selenium, and uranium should be regarded as estimated, and nickel data
may have a low bias. Individual XRF samples were not qualified.

The XRF UTL values were used for background comparison of XRF data, as discussed in Section 3.1.3 in
Chapter 3.0 of this RFI report. In Table 5.3.5-1, the value in the box indicates the inorganic chemical that
was detected in soil at a concentration greater than the UTL value. Table 5.3.5-1 also shows inorganic
chemicals for which there are no UTL values for comparison. The concentrations above background levels
at each location are shown in Figure 5.3.5-1. Detected inorganic chemicals with one or more measured
concentrations equal to or exceeding UTL values, or for which UTL values are unavailable, are

summarized below.

«  Thorium was detected in one sample at a concentration of 28 mg/kg, which is above the XRF UTL
of 22.1 mg/kg. :
. Titanium was detected in one sample at a concentration of 1,170 mg/kg. No UTL values exist for
titanium.
TABLE 5.3.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS*
GREATER THAN BACKGROUND UTLs FOR PRS No. 35-004(h)

Location ID Sample 1D Depth (ft) T T
SAL NA NA NA NA.
" XRF UTL NA NA 2.1 NA.
35-2024 AAAB601 1-2 28 170
‘mgikg
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Figure 5.3.5-1. Location of analytes that exceed UTLs at PRS No. 35-004(h).

July 1996 5-28 TA-35 RFI Report




Chapter 5 o Specific Results, Conclusions, and Recommendations

5.3.6 Evaluation of Organic Chemicals

“The organic chemicals analyzed for at this PRS include SVOCs, PCBs, and PAH compounds. PCBs and
PAHs were analyzed for in the mobile laboratory facility, and PCBs and SVOCs were analyzed forin a
fixed-site laboratory. '

As discussed in Section 4.2.4 in Chapter 4.0 of this RFI repon, the presence of SVOCs was screened in
the mobile laboratory facility by analyzing PAH compounds. Any extractable organic compounds present
in the sample, but not identified as target analytes (that is, PAHs) were quantitated to an EQL of 5 mg/kg
using the response factor for naphthalene and reported as “Total Extractable Organic Compounds.”

A

No organic chemicals were detected in any sample.
5.3.7 Human Health Assessment
53.7.1 Screening Assessment

Two inorganic chemicals were carried forward from the background comparison. As described in Section
3.4.1 in Chapter 3.0 of this RFI report, analytes are divided into two classes {noncarcinogens and chemical
carcinogens) for the screening assessment, depending on which toxicological effect forms the basis of
their SAL, to evaluate possible additive effects within each class of chemical.

No sample results for any chemical exceeded SAL values at this PRS. Because no chemicals having a
SAL value were carried forward from Sections 5.3.5 and 5.3.6, MCE calculations were not performed. No
COPCs are identified in the human health screening assessment.

Thorium was measured above its UTL at a concentration approximately 20% higher than its UTL.. Because
thorium is only slightly elevated above background, additional investigation of thorium is not proposed.

Neither a UTL nor a SAL value is available for titanium. Titanium is widely used as a food and cosmetics
additive to whiten a product. It is generally considered to be physiologically inert in its common form as
titanium dioxide (Amdur et al. 1991, 53961). Therefore, further evaluation of titanium is not proposed.

5§3.7.2 Risk Assessment

A human health risk assessment was not performed for this PRS because no COPCs were identified in
the screening assessment.

5.3.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

No inorganic chemicals were identified above UTL values, and no organic chemicals were measured
above EQL values. As described in Section 5.3.1, 1985 D&D activities resulted in the removal of soil to a
depth of 8 ft in the container storage area. Therefore, possible soil contamination from activities before
this date has been largely or entirely removed. The area was backfilled after the 1985 D&D activities and
was subsequently covered with asphall. Although no evidence exists to suggest that the area was used
for container storage after 1985, any liquid contamination associated with such activities would be
expected to be carried with surface water runoff into Pratt Canyon. The area north and east of TA-35-7 is
the subject of an ongoing RFI investigation associated with PRS No. 35-003(misc.). Further sampling will
also be conducted in areas associated with PRS Nos. 35-003(d, e, |, 0, q, and r), which will investigate
Pratt Canyon and the area ofysurface water drainage (LANL 1996, 54422). Therefore, if significant

TA-35 RFl Report 5-29 ‘ July 1996



Specific Results, Conclusions, and Recommendations Chapter 5

quantities of contamination were mobifized from PRS No. 35-004(h), it is likely that such contamination will
be addressed during the ongoing investigations.

“The nature and extent of contamination cannot be described with certainty because the precise location,
or locations, of container storage associated with this PRS cannot be defined in the present day. Also, the
existing sample was taken in backfill material dating from 1985 and cannot provide information on potential
releases before that date. However, it is highly unlikely that leakage from portable storage container could
have contaminated historical soils beyond a depth of 8 ft because such containers are necessarily liimited
in size, and leakage would have been sporadic.

Additional sampling is not proposed because (1) the limited sample data indicate that the backfill material is
not contaminated, (2) historical records do not exist to show that container storage activities occurred
since the backfill has been in place, (3) contamination at a depth below the backfill is highly unlikely, and
{4) any contamination that may have migrated from the site will be identified and evaluated in another
investigation. :

5.3.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regu-
lators, further ecological risk assessment at this site will be deferred until the site can be assessed as parnt
of the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory
in conjunction with EPA Region 6 and NMED.

5.3.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFl at PRS No. 35-004(h) was to determine the presence or absence of
contamination associated with a former container storage area. No COPCs were identified in the human
health screening assessment.

Samples for specific analytes were coliected from the 1- to 2-ft interval of a single borehole. The nature of
contamination associated with the container storage area has been adequately determined relative to
potential human health risk. The extent of contamination associated with the container storage area
cannot be conclusively determined, but the weight of evidence suggests that contaminated soil does not
exist at the site. Samiple activities associated with ongoing RFI activities for other PRSs will address
possible migration of historical contamination.

Based on NFA criterion number 4 (LANL 1995, §3863), a Class Il permit modification is requested to
remove PRS No. 35-004(h) from the HSWA Module of the Laboratory’s RCRA operating permit. The
sample data indicate that this site is not likely to pose a significant human health risk now or in the
foreseeable future. Further ecological risk assessment at this site will be defetred as stated in Section
5.3.8.
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5.4 PRS Nos. 35-004(m) and 35-014(gy)

PRS No. 35-004(m) is an inactivé container storage area located along the fence on the south side of the
Carbon Dioxide Laser Building (TA-35-86). PRS No. 35-014(g,) is an oil-stained asphalt area that resulted

from leaking containers stored at PRS No. 35-004(m).

Antimony, cadmium, and lead were identified as COPCs during the screening assessment. These COPCs
are evaluated in the risk assessment in Section 5.4.7.2. In addition, calcium, chromium, copper, uranium,
and zinc were measured above background UTL values. No organic chemicals were detected above EQL
values.

PRS Nos. 35-004(m) and 35-014(g,) are recommended for NFA based on NFA criterion number 4 (LANL
1995, 53863).

Radiological sample results are neither presented nor discussed for these PRSs and will be provided later
as an addendum to this RFI report. A summary of sampies for radiological analysis is shown in Section
5.4.43. V ‘

5.4.1 History

PRS Nos. 35-004(m) and 35-014(g,) are discussed in detail in Section 3.3.2 of the work plan and Section
7.26 of the June 1994 addendum to the work plan (LANL 1992, 7666; Pratt 1994, 43475).

PRS No. 35-004(m) was used to store solvents, Freon, oil, and rags. The PRS probably became active in
1977 when TA-35-86 was constructed.

PRS No. 35-014(g,) consists of several small oil stains on asphalt that resulted from leaking containers at
PRS No. 35-004(m).

The contaminants that were potentially present (and therefore investigated during the RF1) include
radionuclides, VOCs, SVOCs, metals, and PCBs.

5.4.2 Description

The asphali-paved area is approximately 8 ft wide and 25 ft long and is located near the southemn edge of
Ten Site Mesa. The site is bound to the north by a curb that separates the container storage area and oil
stains from an asphalt-paved road that accesses the south side of TA-35-86; the site is bordered to the
south by a chain link fence. At the time of the RF, no containers were present; however, a metal chemical
storage building (TA-35-457) and a trash dumpster were present at the site. Since the RFI sampling activi-
ties, TA-35-457 has been moved to a new location along the south wall of building TA-35-256. Two metal

storage units (TA-35-359 and TA-35-360) now occupy the former location of TA-35-457. The trash dump-

ster has been removed.

The topography of the area is relatively flat and drains northward to the access road and southward toward
the discharge area associated with PRS No. 35-016(n) and into Ten Site Canyon.
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5.4.3 Previous Investigations
No previous investigations have been performed at this site.
5.4.4 Field Investigation

The objective of the Phase | RF| was to characterize the nature of potential contamination associated with
the container storage area.

The conceptual model for the RF| predicted that spilled material would have flowed downgradient on the
asphalt pad and infiltrated surface soils at the edge of the storage area. Potential contaminants present
could be mobilized by surface runoff toward the edge of the mesa. :

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination was expected to collect. One surface sample was collected, and one hand-auger
hole was drilled in soil at discontinuities in the asphalt in the path of the surface storm-water runoff.

Field activities included an H&S radiation survey, engineering suweys; and environmental surveys includ-
ing a radiation grid survey.

Field screening duning site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludlum Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels. No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no
alpha radiation or organic vapors were detected.

5.4.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on September 14, 1994. Beta/gamma radiation measurements
ranged from 190 to 198 cpm, and the average was 194 cpm, which is within background levels.

Engineering surveys were performed on September 14, 1994, and March 27, 1995. The surveys con-
sisted of reviews of archival information and engineering drawings of TA-35 as well as field site inspec-
tions. The container storage area was located, and the conditions at the site were documented. During
the site inspection, several oil stains were observed on the asphalt, and a clay absorbent had recently
been applied to absorb one spill. At the time of the RFI sampling activities, TA-35-457 and a trash dump-
ster were present and partially obscured the oil stains. Samples were located at the northwest and south-
east comers of TA-35-457 in soil adjacent to the oii-stained asphalt.

The radiation grid survey was performed on September 23, 1994. The radiation grid locations included
Location ID Nos. 35-7953 through 35-7984, which were spaced at approximately 5-ft intervals.
Beta/gamma radiation measurements ranged from 155 to 241 cpm, and the average was 202 cpm, which
is within background levels.
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5.4.4.2 Deviations from the Sampling and Analysis Plan

Sampling activities followed the original SAP, which is described in the June 1994 addendum to the work
plan (Pratt 1994, 43475).

5.4.4.3 Sampling Activities

Phase | samnpling was performed on April 12, 1895. Two locations were-sampled, and four samples were
coliected (not including duplicate QA/QC samples). One surface sample was collected (Location ID No.
35-2167), and one hand-auger hole was drilled to a depth of 3 ft (Location ID No. 35-2168). Three sam-
ples were collected from the hand-auger hole, one from each 1-ft interval. The samples collection intervals
are shown in Table 5.4.4-1. Beta/gamma radiation measurements obtained during field screening of the
samples ranged from 157 to 241 cpm, which are within background levels.

Table 5.4.4-1 summarizes all sampling for PRS Nos. 35-004(m) and 35-014(g,); Figure 5.4.4-1 shows the
sample locations.

TABLE 5.4.4-1

SUMMARY OF SAMPLES TAKEN AT PRS Nos. 35-004(m) AND 35-014(g,)
Part 1
| voc voc PAH svoc PCB
Location | Sample Depth Mobie Fixed Mobile Fixed Moblle
T i ) Matrix Lab Lab Lab Lab Lab
35-2167 0435-95-0011 0-0.5 Mixed soit 34 NR 34 NR 34
35-2168 0435-95-0013 0-1 Mixed soil 34 NR 34 NR NR
35-2168 0435-95-0015 -2 Mixed soil 34 34 - 34 34 34
352168 | 0435-85-0018 | 2-3 Mixed soil 34 I 34 R 34
Part 2
Pesticide/ INORG INORG RAD RAD
Location | Sample Depth PCB Mobile Fixed Mobile Fixed
T iD "y Matrix | Fxedlab |  Lsb Lab Lab Lab
362167 | 0435-95-0011 | 0-05 | Mixed soi N 49 N 51 51
35-2168 0435-95-0013 0-1 Mixed soil NR 49 N 51 51
35-2168 0435-95-0015 -2 Mixed soil NR 49 49 5 NR
35-2168 0435-95-0019 2-3 Mixed soil 34 34 NR 51 NR
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Figure 5.4.4-1. Locations of samples at PRS Nos. 35-004(m) and 35-014(g,).
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5.4.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. One soil sample from one location was analyzed
in a fixed-site laboratory and four soil samples from two locations were analyzed by XRF in the mobile labo-
ratory facility for inorganic chemicals. For inorganic chemicals analyzed by XRF in the mobile laboratory
facility, the UTL values have been corrected to account for method differences that generally result in
higher measured background concentrations by XRF. Derivation of corrected UTL values for XRF data is
discussed in Section 3.1.3 in Chapter 3.0 of this RFi report. If data are available by both methods, the data
reported by the fixed-site laboratory will be given precedence because more confidence is placed in the
fixed-site laboratory data than in the XRF analyses.

5
4
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w4,

Three samples from one hand-auger hole and one surface sample were analyzed by XRF in the mobile
laboratory facility for an analyte suite that included antimony, arsenic, barium, cadmium, calcium, chromium,
copper, iron, lead, manganese, mercury, nickel, potassium, selenium, thorium, titanium, uranium, and
zinc. As discussed in Section 4.1.3 in Chapter 4.0 of this RF| report, the TA-35 XRF data set is qualified
such that the data for antimony, cadmium, mercury, selenium, and uranium should be regarded as esti-
mated, and nickel data may have a low bias. Individual XRF samples were not qualified. The sample that -
was coliected in the 1- o 2-ft interval was also analyzed in a fixed-site laboratory for an inorganic chemical
analyte suite that included aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver, sodium, thal-
lium, vanadium, and zinc using the EPA methods described in Section 3.1.1 in Chapter 3.0 of this RF!
reponi.

The highest detected value for each analyte was used for the background comparison. The mixed-soil
UTL values were used for background comparison for analytes in the fixed-site laboratory suite. XRF UTL
values were used for background comparison for analytes in the mobile laboratory suite. In Table 5.4.5-1,
the values in the boxes indicate inorganic chemical measurements at concentrations greater than or equal
to their respective UTL values. Table 5.4.5-1 also shows inorganic chemicals for which there are no UTL
values for comparison. Inorganic chemicals that exceed background UTL values are shown on Figure
5.4.5-1. Inorganic chemicals with one or more measured concentrations exceedmg UTL values, or for
which UTL values are unavailable, are summarized below.

) Antimony was detected in one sample at a concentration of 4.23 4.02 mg/kg, which is above the
XRF UTL of 1.45 mg/kg.

. Cadmium was detected in one sample a concentration of 9.52 mg/kg. Cadmium has no XRF UTL
for comparison.

. Calcium was detected in one sampie at a concentration of 17,600 mg/kg, which is above the XRF

UTL of 10,900 mg/kg.

. Chromium was detected in two samples at two different locations at concentrations of 75.4 and
45.6 mg/kg, which are above the XRF UTL of 45.1 mg/kg.

. Copper was detected in one sample at a concentration of 149 mg/kg, which is above the XRF UTL
of 16.7 mg/kg.

. Lead was detected in one sample at a concentration of 282 mg/kg, which is above the XRF UTL of
28.4 mg/kg.
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. Titanium was detected in all four samples at a maximum concentration of 2,519 mg/kg. Titanium

has no XRF UTL for comparison.

. Uranium was detected in one sample at a concentration of 8.18 mg/kg, which is above the XRF
UTL of 5.33 mg/kg. ‘ :

o Zinc was detected in one sample at a concentration of 294 mg/kg, which is above the XRF UTL of
76.6 mg/kg. ‘

No mixed-soil UTLs for fixed-site laboratory analyses were exceeded.

BLE 5.4.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS* GREATER
THAN BACKGROUND UTLs FOR PRS Nos. 35-004(m) AND 35-014(g,)

Location ID| Sample ID [Depth (ft)| Ca o o (M ) S T v b
SAL NA NA | NA |38 210 2800 40 |3 NA. |230  [23000
Mixed-soil NA NA | 6120 | 27 183 | 155 233 | 1 NA | NA | 508
uTL '
XRF UTL NA NA | 10000 | NA | 451 | 167 284 | 145 | NA | 533 | 766
352167 |043595-0011| 0-0.5 | 17600 | 952 | 754 f[149 282 | 423 | 2088 | <8 | 294
35-2168 |0435-95-0013| 0-1 | 6330 | <3 456 | 121 194 | <4 2519 | 818 | 514
35-2168 |0435-95-0015| 1-2 | 3620 | 0124 105 | 566124] M | <64 Ul 2073 | <8 31.3576 .
352168 |0435-950018 2-3 | 5110 | <3 346 | 996 235 | <4 1719 | <8 51
*mg/g

5.4.6 Evaluation of Organic Chemicals

The organic chemicals analyzed for at these PRSs include VOCs, SVOCs, PCBs, PAHSs, and pesticides.
One soil sample was analyzed for SVOCs. Five soil samples from two locations were analyzed for VOCs;
one sample was submitted for fixed-site laboratory analysis, and the other four were analyzed in the mobile
laboratory facility. Four soil samples from two locations were analyzed for PCBs; one sample was submitted
for fixed-site laboratory analysis, and the other three were analyzed in the mobile laboratory facility. The
fixed-site laboratory analysis for PCBs included the following Aroclors: 1016, 1221, 1232, 1242, 1248,
1254, and 1260. The mobile laboratory analysis for PCBs included Aroclors 1242, 1254, and 1260.

No organic chemicals were detected in any sample.
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5.4.7 Human Health Assessment
5.4.7.1 Screening Assessment

Nine inorganic chemicals were carried forward from the background comparison. All were detected at con-
centrations below their respective SALs. As described in Section 3.4.1 in Chapter 3.0 of this RF| report,
analytes are divided into two classes (noncarcinogens and chemical carcinogens) for the MCE, depending
on which toxicological effect forms the basis of their SAL, to evaluate possible additive effects within each
class of chemical.

The MCE result for noncarcinogens was 1.2. The COPCs that have a normalized value of more than 0.1 at
this PRS are antimony (0.14), cadmium (0.25), and lead (0.71). Noncarcinogenic COPCs are identified in
Table 5.4.7-1 and shown in Figure 5.4.7-1. These three inorganic chemicals are retained as COPCs for
further evaluation and are discussed in Section 5.4.7.2. In Table 5.4.7-1 the values in the boxes indicate
measurements that result in the identification of COPCs based on the results of the MCE.

NONCARCINOGENIC COPCs IDENTIFIED IN MCE FOR PRS Nos. 35-004(m) AND 35-014(g2)*
Locstion ID Sample ID Depth (ft) o Pb Sb
SAL NA NA as 400 3t
35-2167 0435-95-0011 005 9.52 282 423
MCE=12
*mo/kg

Chromium is the only chemical carcinogen COPC identified for which carcinogenesis forms the basis of
the SAL value. Cadmium is recognized by EPA as a Group B1 probable human carcinogen, although the
SAL value is derived for a noncancer effect because this endpoint is limiting for a risk-based concentration
in soil. Adding the noncancer normalized sum for cadmium (0.25) to the cancer normalized sum for
chromium (0.36) yields a value of 0.61, which is less than unity. Because the cancer normalized sum for
cadmium would be less than the noncancer normalized sum, it is evident that a potential human health
cancer risk based on additive effects for chromium does not exist. ‘

Among the inorganic chemicals above UTL values that are identified in Section 5.4.5, calcium and titanium
do not have soil SALs for comparison. Calcium is an essential nutrient that is generally recognized as
nontoxic and can be eliminated on the basis of professional judgment (EPA 1989, 8021). Titanium is
widely used as a food and cosmetics additive to whiten a product. It is generally considered to be
physiologically inent in its common form as titanium dioxide (Armdur et al. 1991, 53961). Therefore, further
evaluation of calcium and titanium is not proposed,

5.4.7.2 Risk Assessment

A quantitative human health risk assessment was not performed for these PRSs. However, a qualitative
evaluation of COPCs is presented below.
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Figure 5.4.7-1. Location of COPCs identified in MCE at PRS Nos. 35-004(m) and 35-01 4(g,)-
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5.4.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

The data collected at these PRSs are insufficient to conclusively determine the extent of contamination.
However, these data (and supporting data from other PRSs in the vicinity) do support the conclusion that
a widespread release of contaminants at concentrations of concern for adverse human health effects is
unlikely to have occurred.

The pattemn of contamination observed at Location ID No. 35-2167 (several metals near to or a factor of
two to four times higher than background UTL values) is similar to that seen at several other PRSs in TA-35
where no specific releases have been identified. Only lead, detected at a concentration ten times higher
than its UTL in one sample, was significantly higher than the generally elevated concentrations observed
elsewhere. These elevated concentrations are probably a function of the numerous undifferentiated
sources typical of an industrial facility such as TA-35. At these PRSs the pattem may be associated primar-
ily with storm-water runoff from the parking area south of TA-35-86.

Location ID Nos. 35-2171, 35-2287, and 35-2170, which are associated with PRS Nos. 35-014(g,) and
35-016(n), are located southwest of these PRSs. A significant release of contamination at these PRSs
could be expected to impact those three sample locations because they lie downgradient of the western
portion of these PRSs. In fact, the pattem of contamination at Location ID Nos. 35-2171, 35-2287, and
35-2170 is similar to the pattemn at these PRSs, although the concentrations of cadmium and lead are
maximally only one-half as high. The generally lower chemical concentrations downgradient of the mesa
top indicate that chemical concentrations are decreasing with distance, which is expected. Therefore,
conclusions based on observed concentrations at Location ID No. 35-2167 are conservative because
concentrations on the hillside below the asphalt-covered mesa top, where exposure to large areas of soil
might occur, are likely to be lower.

The six inorganic chemicals analyzed in the MCE had a normalized sum of 1.2. The COPCs that have a
nommalized value of more than 0.1 at these PRSs are antimony (0.14), cadmium (0.25), and lead (0.71).
These values are based on XRF analyses, which measure the total metal concentration in soil and not the
acid soluble portion (as in method SW-846), which is generally assumed to be comparable to the fraction
that would be dissolved in the acidic contents of the gastrointestinal tract. Antimony has an SW-846 total
digestion (hydrofiuoric acid) UTL of 1.45 mg/kg, which is used as a surrogate for an XRF UTL. This value is
31% higher than the maximum detected value for antimony analyzed by the standard SW-846 nitric acid
digestion (1.0 mg/kg). Lead has an XRF UTL (28.4 mg/kg) that is 18% higher than the SW-846 UTL (23.3
mg/kg). Cadmium has neither an XRF nor a total digestion UTL value for comparison. As discussed in
Section 3.1.3 in Chapter 3.0 of this RFI report, the SW-846 analyses more accurately represent the frac-
tion of an element in soil available for uptake. Accounting for the positive bias associated with the XRF and
total digestion analyses, the MCE value would likely be unity or below.

The MCE calculations assume additivity of toxicity endpoints; that is, the toxicological effects on which the
toxicity values are based are identical among the chemicals. Although each of the three chemicals identi-
fied as COPCs in the screening assessment may impact multiple target organs or organ systems, the spe-
cific toxicity values derived by EPA are based on one or more particular toxic endpoints. The particular
toxicity endpoints for antimony include longevity and alteration of blood glucose and cholesterol levels.
For cadmium, the toxicity endpoint is proteinuria, an excess of serum proteins in the urine. Aithough an
EPA toxicity value has not been developed for lead, neurobehavioral effects are known to be the primary
adverse consequences of lead exposure. Because glucose and cholesterol metabolism, kidney effects
(proteinuria), and neurotoxicity are associated with separate body systems, the assumption of endpoint
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additivity for the MCE calculation cannot be supported. However, it must be noted that increased respira-
tory tract tumors are potentially associated with lead (an EPA Group B2 carcinogen) as well as cadmium (an
EPA Group B1 carcinogen). Additionally, kidney effects have been associated with both lead and cad-
mium. Nevertheless, these secondary effects are associated with significantly higher intake of these
chemicals than the primary effects on which the EPA toxicity values are based so that an MCE calculated
on these bases would certainly be less than unity.

Based on the information presented for likely extent of contamination, analytical method bias, and MCE
additivity, it is proposed that no further investigation of the COPCs ldentmed in the screening assessment
be performed.

5.4.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Region 6 and NMED.

5.4.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFI at PRS Nos. 35-004(m) and 35-014(g;) was to determine the presence or
absence of contamination associated with the former container storage area. COPCs identified in the
human health screening assessment were eliminated in a qualitative risk assessment.

The extent of contamination has been determined to the degree that is feasible from limited judgmental
sampling. Samples for specific analytes were collected from a 3-ft hand-auger hole and a surface sample
located where contaminants are most likely to occur.

Based on NFA criterion number 4 (LANL 1995, 53863), a Class lll permit modification is requested to re-
move PRS Nos. 35-004(m) and 35-014(g,) from the HSWA Module of the Laboratory’s RCRA operating
permit. The sample data indicate that this site it not likely to pose a significant human health risk now or in
the foreseeable future. Further ecological risk assessment at this site will be deferred as stated in Section
5.4.8.
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‘5.5 PRS Nos. 35-014(g,) and 35-016(n) | &

"PRS No. 35-014(g,) is an oil-stained area in the vicinity of a storm-water outfall near the northeast cormner of
an experimental support laboratory (TA-35-207). PRS No. 35-016(n) is an outfall established to handle
storm-water runoff from the Carbon Dioxide Laser Building (TA-35-86). Three areas stained by oil spills
(PRS Nos. 35-014][g,, g;, and 93}) are present near a daylight drainage channel that contributes to the out-
fall. PRS No. 35-014(g,) comprises a separate decision set, which is addressed in Section 5.4, and PRS =
No. 35-014(g,) will be addressed in a future RFI report. PRS No. 35-014(g,) is located at the point of dis- e
charge from the storm drains associated with PRS No. 35-016(n). These PRSs are included in the same ’
decision set because they are located in such close proximity that contaminants associated with the

dielectric oil spill would intermingle with oontamnnants inthe dxscharge area. Therefore, they cannot be

evaluated independently.

The only COPC identified as a result of the screening assessment is benzofa]pyrene. This COPC is
evaluated in Section 5.5.7.2. In addition, antimony, chromium, copper, lead, nickel, uranium, and zinc
were measured above background UTL values.

PRS Nos. 35-014(g1) and 35-016(n) are recommended for NFA based on NFA criterion number 4 {LANL
1995, 53863).

Radiologica! sample results are neither presented nor discussed for these PRSs and will be provided later
as an addendum to this RFi reporL A summary of samples submitted for radiological analysis is shown in
Section 5.5.4.3.

5.5.1 History

PRS Nos. 35-014(g4) and 35-016(n) are discussed in detail in Section 3.3.2 of the work plan and Section
7.26 of the June 1984 addendum to the work plan (LANL 1992, 7666; Pratt 1994, 43475).

PRS No. 35-016(n) was installed around 1977 to handle storm-water runoff from the roof and parking lot of
TA-35-86. The discharge area below the outfall also receives surface runoff from PRS No. 35-014(g,) and
may have provided a pathway for contaminant migration associated with the dielectric oil spill.

The contaminants that were potentially present (and therefore investigated during this RF1) include
radionuclides, VOCs, SVOCs, metals, and pesticides/PCBs.

5.5.2 Description

These PRSs are located at the southem edge of Ten Site Mesa. PRS No. 35-014(g,) is an oil-stained area
approximately 2 ft by 4 ft located on concrete adjacent to an asphalt-paved catchment basin. A small oil
stain is visible on concrete at the northeast corner of TA-35-207; however, no obvious oil staining is ap-
parent in the catchment basin or the outfall,

The outfall associated with PRS No. 35-016(n) is a 10-in.-diameter CMP located approximately 15 ft east of
PRS. No. 35-014(g,) that discharges southward into Ten Site Canyon. The CMP receives flow from the
catchment basin via an intake grate. The source of the outfall is a daylight drainage channel that
contributes to the catchment basin. Surface runoff and discharge from the outfall are intermittent as a
result of natural precipitation. The topography of the site is relatively flat with a gentle slope southward
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toward the edge of the mesa. Vegetation near the catchment basin and on the side of the mesa below the
outfall appears to be normal and healthy.

5.5.3 Previous lnvestigaﬁons

Previous investigations were performed at this site. Samples collected from an oil-stained area contained
detectable quantities of metals, pesticides/PCBs, alpha- and gamma-emitting radionuclides, SVOCs, and
VOCs (LANL 1990, 7511). Therefore, similar contamination was suspected during the RFL.

5.5.4 Field Investigation

The objective of the Phase | RFI was to characterize the nature of potential contamination associated with
the oil spill and the outfall.

The conceptual model for the RFI took into account the known dielectric oil spill adjacent to the catchment
basin. The spill material was expected to enter the basin and be mobilized by surface runoff to the edge of
the mesa. The conceptual mode! did not predict that hazardous chemicals were released to the environ-
ment from the outfall.

A judgmental sampling approach was used, and the sampling activities were biased toward areas where

residual contamination was expected to collect. Samples were collected from sediments accumulated at
the intake grate and from the discharge area below the outfall. One shallow hand-auger hole was drilled,
and two surface samples were located within the storm-water drainage pathway.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys includ-
ing a radiation grid survey. ‘

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludium Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels. No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no
alpha radiation or organic vapors were detected. :

5.5.4.1 Environmental and Engineering Surveys

The H&S radiation survey was pérformed on September 14, 1994, Beta/gamma radiation measurements
ranged from 173 to 226 cpm, and the average was 198 cpm, which is within background levels.

Engineering surveys were performed on September 14, 1994, and March 27, 1995. The surveys con-
sisted of a review of archival information and engineering drawings of TA-35 as well as field site inspec-
tions. After the site inspections were completed, sampie locations were selected.

The radiation grid survey was performed on September 23, 1994. A total of 10 radiation measurements
were obtained from grid locations northeast and east of TA-35-207. The radiation grid locations included
Location ID Nos. 35-7985 through 35-7994, which were spaced at approximately 5-ft intervals.
Beta/gamma radiation measurements ranged from 118 10 249 cpm, and the average was 204 cpm, which
is within background levels.
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5.5.4.2 Deviations from the Sampling and Analysis Plan

Sampling activities followed the original SAP, which is described in the June 1994 addendum to the work
plan (Pratt 1994, 43475). /

5.5.4.3 Sampling Activities -
Phase | sampling was performed on April 12, 1995. Three locations were sampled, and five samples were i
collected (not including duplicate QA/QC samples). Two surface samples were collected (Location 1D Nos.

35-2169 and 35-2170), and one hand-auger hole was drilled to a depth of 3 ft (Location ID No. 35-2171).

Three samples were collected from the hand-auger hole. The sample collection intervals are shown in

Table 5.5.4-1. Beta/gamma radiation measurements obtained during tield screening of the samples

ranged from 200 to 224 cpm, which are within background levels.

Supplemental sampling was performed on December 8, 1995, to resample Location ID No. 35-2171
because the original sample material was lost at the analytical laboratory. One hand-auger hole (Location ID
No. 35-2287) was drilled, and a subsurface soil sample was collected at the 1- to 2-ft interval. The
beta/gamma radiation measurement obtained during field screening of the sample was 90 cpm, which is
within background levels. :

Table 5.5.4-1 summarizes all sampling for PRS Nos. 35-014(g,) and 35-016(n); Figure 5.5.4-1 shows the
sample locations.

TABLE 5.5.4-1
SUMMARY OF SAMPLES TAKEN AT PRS Nos. 35-014(g;) AND 35-016(n)
Part 1
voc | voc PAH svoc PCB
Locstion | Sample Depth Mobile Fixed Mobile Fixed Mablie
10 iD oy Matrix Lab Lab Lab Lab Lab
352169 | 0435-95:0021 | 0-0.5 | Mixed soi 34 NR 51 R 32
352170 | 0435-95-0023| 0-0.5 | Mixed sol 34 R 34 34 34
352171 0435-95-0027 0-1 Mixed soil 34 NR 34 NR 34
352171 | 0435-95-0028 | 12 Mixed so 34 N 34 A 3
352171 | 0435-95-0030 | 2-3 Mixed soi 34 34 34 R 34
352287 | 0435-95-0201 | 1-2 Mixed soi R R R R R
Part 2
Pesticide/ | INORG | INORG RAD RAD
Location |  Sample Depth PCB | . Mobie Fixed Moblle Fixed
i ID r) Matrix | Fixedlab |  Lsb Lab Lab Lab
352169 | 0435-95-0021 | 0-0.5 | Mixed soi N 49 A 51 51
352170 | 0435-95:0023 | 0-0.5 | Mixed sol 34 49 49 51 NR
352171 | 0435-95:0027 | 0-1 Mixed so R 49 R 51 N
352171 | 0435-95-0028 | 12 | Mixed so R N N 51 51
352171 | 0435-95-0030 | 2-3 Mixed soi R 34 R 51 N
352287 | 0435050201 | 12 Mixed 5o R N 1679 N N
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Figure 5.5.4-1. Locations of samples at PRS Nos. 35-014(g,) and 35-016(n).
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5.5.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. Two soil samples from two locations were ana-
lyzed in a fixed-site laboratory and four soil samples from three locations were analyzed by XRF in the mo-
bile laboratory facility. For inorganic chemicals analyzed by XRF in the mobile laboratory facility, the UTL
values have been corrected to account for method differences that generally result in higher measured
background concentrations by XRF. Derivation of corrected UTL values for XRF data is discussed in
Section 3.1.3 in Chapter 3.0 of this RFI report. If data are available by both methods, the data reported by
the fixed-site laboratory will be given precedence because more confidence is placed in the fixed-site lab-
oratory data than in the XRF analyses.

Two soil samples from one hand-auger hole and two surface samples were analyzed by XRF in the mobile
laboratory facility for an analyte suite that included antimony, arsenic, barium, cadmium, calcium, chromium,
copper, iron, lead, manganese, mercury, nickel, potassium, selenium, thorium, titanium, uranium, and
zinc. As discussed in Section 4.1.3 of Chapter 4.0 of this RFI report, the TA-35 XRF data set is qualified
such that antimony, cadmium, mercury, selenium, and uranium data should be regarded as estimated, and
nickel data may have a low bias. Individual XRF samples were not qualified. One surface sample and the
sample that was collected in the 1- to 2-ft interval were analyzed in a fixed-site laboratory for an inorganic
chemical analyte suite that included aluminum, antimony, arsenic, barium, beryilium, cadmium, calcium,
chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, selenium, silver,
sodium, thallium, vanadium, and zinc using the EPA methods described in Section 3.1.1 in Chapter 3.0 of
this RFI report. The surface samples were collected in 0.5-ft vertical intervals, and the samples from the
hand-auger holes were collected in 1-ft vertical intervals.

The highest detected value for each analyte was used for the background comparison. The mixed-soil
UTL values were used for background comparison for analytes in the fixed-site laboratory suite. XRF UTL
values were used for background comparison for analytes in the mobile laboratory facility suite. In Table
5.5.5-1, the values in the boxes indicate inorganic chemical measurements at concentrations greater than
or equal to their respective UTL values. Table 5.5.5-1 also shows inorganic chemicals for which there are
no UTL values for comparison. inorganic chemicals that exceed background UTL values are shown on
Figure 5.5.5-1. Detected inorganic chemicals with one or more measured concentrations exceeding UTL
values, or for which UTLs are unavailable, are summarized below.

. Antimony was detected in one sample at a concentration of 1.2 mg/kg, which is above the mixed-
soil UTL of 1.0 mg/kg.

. Chromium was detected in one sample at a concentration of 25.7 mg/kg, which is above the
mixed-soil UTL of 19.3 mg/kg. it was also detected in one sample at-a concentration of 45.8
mg/kg, which is above the XRF UTL of 45.1 mg/kg.

. Copper was detected in one sample at a concentration of 88.3 mg/kg, which is above the mixed-
soil UTL of 15.5 mg/kg. it was also detected in one sample at a concentration of 90.8 mg/kg, which
is above the XRF UTL of 16.7 mg/kg.

. Lead was detected in orie sample at a concentration of 92 mg/kg, which is above the mixed-soil
UTL of 23.3 mg/kg.
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. Nickel was detected in one sample at a concentration of 23.6 mg/kg, which is above the XRF UTL
of 22.5 mg/kg. ‘
) Titanium was detected in four samples at a maximum concentration of 2,624 mg/kg. Titanium has
no XRF UTL for comparison.
. Uranium was detected in one sample at a concentration of 13.3 mg/kg, which is above the XRF
UTL of 5.33 mg/kg. ,
. Zinc was detected in one sample at a concentration of 752 mg/kg, which is above the mixed-soil

UTL of 50.8 mg/kg. It was also detected in two samples at concentrations of 366 and 244 mg/kg,
which are above the XRF UTL of 76.6 mg/kg.

YABLE 5.5.5-1
'INORGANIC CHEMICALS WITH CONCENTRATIONS* GREATER

THAN BACKGROUND UTLs FOR PRS Nos. 35-014(g,) AND 35-016(n)

Location ID | Semple ID |Depth (ft)| Cr & N P ) T v "
SAL NA NA | 210 [2800 | 1500 400 3 NA | 230 |23000
Mixed-soll UTL]  NA NA 193 | 155 152 | 233 1 NA NA 50.8
XRF UTL NA NA 451 | 187 25 | 284 145 | NA 533 | 766
352169 |0435-950021| 0-05 | 371 | <8 236 | 203 | <4 179 | <8 366
35-2170  |0435-95-0023| 0-05 | 257 | 883 95 | 92 12| 2186 | <8 752
352171 |0435-95-0027 | 0-1 386 | %08 | «3 243 | <4 2624 133 | 244
352171  |0435-95-0030 | 2-3 458 | 975 | <3 179 | <4 968 | <8 575
35-2287 | 0435-95-0201| 1-2 189 | 44J| 864 52 |<104U| NA NA 30.8
*mg/kg

5.5.6 Evaluation of Organic Chemicals

The organic chemicals analyzed for at these PRSs include VOCs, SVOCs, PCBs, and PAH compounds.
Five soil samples from three locations were analyzed for VOCs, PCBs, and PAHs in the mobile laboratory

laboratory.

facility. One sample was also analyzed for VOCs, and one samples was analyzed for SVOCs in a fixed-site
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Figure 5.5.5-1. Locations of detected organic chemicals and analytes that exceed UTLs and SALs
at PRS Nos. 35-014(g,) and 35-016(n).
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No VOCs were detected by either the mobile laboratory facility or the fixed-site laboratory. SVOCs and
PAHs were detected in the mobile laboratory facility and the fixed-site laboratory, respectively. Detected
organic chemicals are shown in Table 5.5.6-1 and Figure 5.5.5-1 and are summarized below.

] Aroclor 1260 (evaluated as mixed arocior) was detected as a concentration of 0.064 mg/kg.
. Benzola]pyrene was detected at an estimated concentration of 0.17 mg/ké.
. Benzo[b]fluoranthene was detected at an estimated concentration of 0.21 mg/kg.
. Benzo[Kk]fluoranthene was detected at an estimated concentration of 0.23 mg/kg.
- Bis[2-ethylhexyl]phthalate was detected at a concentration of 0.45 mg/kg.
. Chrysene was detected at an estimated concentration of 0.18 mg/kg.
) Pyrene was detected at an estimated concentration of 0.17 mg/kg.
TABLE §> .5.6-1

SOIL CONCENTRATIONS* FOR DETECTED
ORGANIC CHEMICALS AT PRS Nos. 35-014(g,) AND 35-016(n)

Part1
Location D Sample ID Depth (ft) Benzo[a)pyrene Benzo[bjfluoranthene | Benzo[k]fluoranthene
SAL NA NA 0.061 0.61 6.1
CRQL NA NA 0.33 0.33 0.33
352170 0435-85-0023 0-0.5 0174 0214 023 J
352171 0435-85-0027 01 ND ND ND
Part2
Bis[2-ethylhexyl}- ‘
Location ID Sampie 1D Depth (ft) phthalate Chrysene Mixed Aroclors Pyrene
SAL NA NA 32 24 1 2000
CRQL NA NA 0.33 0.33 0.05 0.33
35-2170 0435-95-0023 0-0.5 0.45 018 J ND 017 J
352171 0435-95-0027 01 ND ND 0.064 S.J- ND
*mgkg
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5.5.7 Human Health Assessment
5.5.7.1 Screening Assessment

Eight inorganic chemicals and seven organic chemicals were carried forward from the background and
EQL comparisons. As described in Section 3.4.1 in Chapter 3.0 or this RFi report, analytes are divided
into two classes (noncarcinogens and chemical carcinogens) for the screening assessment, depending
on which toxicological effect forms the basis of their SAL, to evaluate possible additive effects within each
class of chemical.

Benzo[a]pyrene exceeded its SAL value in surface sample at Location ID No. 35-2170 (see Table 5.5.7-1
and Figure 5.5.5-1). The sample result that exceeded the SAL value is highlighted with black in Table
5.5.7-1. )

TABLE 5.5.7-1

CARCINOGENIC CHEMICAL WITH CONCENTRATION*
IN SOIL THAT EXCEEDS SAL FOR PRS Nos, 35-014(g,) AND 35-016(n)

Location ID ~ Sample ID Depth () : Benzo[a]pyrene
SAL NA NA 0.061
35-2170 0435-95-0023 0-0.5
*mg/kg

The MCE results for noncarcinogens and chemical carcinogens were 0.41 and 0.61, respectively. The
MCE values for noncarcinogens and chemical carcinogens are less than unity; therefore, a potential
human health risk based on additive effects is not identified for these classes of chemicals.

Chrysene, a carcinogen, was not included in the MCE because its SAL is not based on health effects. The
SAL for chrysene is equivalent to its saturation concentration in soil, calculated according to the equation
provided in the EPA Region IX preliminary remidiation goal (PRG) table (EPA 1995, 53970). The PRG
values for residential exposure published in this table have been adopted by the ER Project as SALs, as
described in Risk-Based Corrective Action Process (Environmental Restoration Decision Suppornt
Council 1996, 53751). Although a risk-based SAL for chrysene would certainly be higher (that is, less
restrictive) than the SAL based on a saturation concentration, a risk-based SAL cannot be calculated
using the model in the PRG table for estimating intake of volatile contaminants via inhalation because that
model is not applicable beyond the soil saturation concentration. However, if chrysene were included in
the MCE calculation using its current SAL, the MCE value for chemical carcinogens would increase only
from a value of 0.61 10 0.62.

All the detected inorganic chemicals identified in the background comparison in Section 5.5.5 except
titanium have soil SALs for comparison. Titanium has neither a UTL nor a SAL value. Titanium is widely
used as a food and cosmetics additive to whiten a product. it is generally considered to be physiologically
inert in its common form as titanium dioxide {Amdur et al. 1991, 53961). Therefore, further evaluation of
titanium is not proposed.
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5.5.7.2 Risk Assessment | | |

One COPC was identified in the SCreening assessment in Section 5.5.7.1. A quantitative human health
risk assessment was not performed for these PRSs. However, a qualitative evaluation of this COPC is
presented below. ‘ :

One PAH, benzo[a]pyrene, was detected above its SAL value in one surface sample. This sample
(Sample No. 0435-95-0023) is located in the daylight drainage channel, which receives storm-water runoff
from asphalt paved areas directly above the channel. The presence of this PAH and others is not unusual
because they are found in asphalt and are also products of incomplete combustion from motor vehicles.
The low concentrations of PAHs at this PRS are likely to be associated with runoff from the paved areas
rather than PRS-related contamination. In any case, benzo[a]pyrene exceeded its SAL value by a factor of
only three, which does not indicate potential adverse human exposure in a hillside drainage channel
adjacent to an industrial facility. Therefore, benzo[a]pyrene is eliminated as a COPC.

5.5.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

Although eight inorganic chemicals were identified above UTL values at these PRSs and six organic
chemicals were measured above EQL values, as shown in Figure 5.5.5-1, no risk-based COPCs were
identified in Section 5.5.7.2. As described in Section 5.5.4, the sampling activities were biased toward
areas where residual contamination was expected. Samples were collected from sediments accumulated
at the intake grate, and from the discharge area below the outfall. However, it is also possible that contami-
nation may have been carried farther down the drainage in a dissolved state and primarily precipitated onto
sediments below the outtall or on the floor of Ten Site Canyon. Historical contamination that precipitated
onto soils in the discharge area may have been remobilized and deposited below the outfall or on the floor
of Ten Site Canyon. ‘

Although the extent of contamination cannot be defined with certainty based on data from the three exist-
ing sample locations, additional sampling for these PRSs is not proposed. Contaminant concentrations in
the discharge area were not sufficiently high to result in identification of risk-based COPCs in soils. Even if
patterns of sediment deposition and chemical precipitation were to result in somewhat higher contaminant
concentrations at a specific location farther from the outfalls, it is unlikely that a sufficient quantity of con-
taminants has been released via this discharge to result in unacceptable human health risks at a remote
location. If this were the case, residual contamination in the discharge area might be expected to fail the
screening-level evaluation described in Section 5.5.7.1.

The pattem of contamination observed at these PRSs (several metals near to or a factor of two or three
times higher than background UTL values and low levels of PAHs and aroclors) is similar to that seen at
several other PRSs at TA-35 where no specific release has been identified. This pattern is probably a
function of the numerous, undifterentiated sources typical of an industrial facility such as TA-35. At these
PRSs the pattem may be associated primarily with storm-water runoff from the paved areas around
TA-35-207 and TA-35-86.

5.5.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Reglon 6 and NMED.
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5.5.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFI at PRS Nos. 35-014(g1) and 35-016(n) was to characterize the nature of
potential contamination associated with the dielectric oil spill site and the storm-water outfall. The COPC
identified in the human health screening assessment was eliminated in a qualitative risk assessment.

Samples for specific analyles were collected from a 3-ft hand-auger hole and two surface samples. The
extent of contamination cannot be conclusively determined based on these sample data, but the weight
of evidence suggests that widespread contamination at concentrations of human health concern has not

occurred.

Based on NFA criterion number 4 (LANL 1995, 53863), a Class Ill permit modification is requested to
remove PRS Nos. 35-014(g1) and 35-016(n) from the HSWA Module of the Laboratory’'s RCRA operating
permit. The sample data indicate that this site is not likely to pose a significant human health risk now or in
the foreseeable future. Further ecological risk assessment at this site will be deferred as stated in Section

5.5.8.
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5.6 PRS No. 35-016(b)

PRS No. 35-016(b) is an active outfall (NPDES Permit No. 06A132) locéted along the southem edge of
Ten Site Mesa. '

No COPCs were identified during the screening assessment. Chromium, copper, lead, nickel, uranium
and zinc were measured above background UTL values. No organic chemicals were detected above EQL
values. ‘

PRS No. 35-016(b) is recommended for NFA based on NFA criteria numbers 3 and 4 (LANL1995,
53863). :

Radiological sample results are neither presented nor discussed for this PRS and will be provided later as
an addendum to this RFI report. A summary of samples submitted for radiological analyses is shown in
Section 5.6.4.3.

5.6.1 History

PRS No. 35-016(b) is discussed in detail in Section 3.3.2 of the work plan and Section 7.26 of the June
1994 addendum to the work plan (LANL 1892, 7666; Pratt 1994, 43475).

This PRS was established in 1977 to discharge photographic processing effluents from a Laboratory
office building (TA-35-87) into Ten Site Canyon. The waste is passed through a silver and cyanide recov-
ery process before it enters the drain lines of TA-35-87. Effluent is limited to 3,000 gal./day and is sampled
for silver and cyanide under NPDES requirements (LANL 1990, 7511).

The contaminants that were potentially present (and therefore investigated during this RF1) include
radionuclides, VOCs, SVOCs, and metals.

5.6.2 Description

The outfall consists of a 4-in.-diameter polyviny! chloride (PVC) pipe that discharges to a drainage channel
south of TA-35-87. Adjacent to PRS No. 35-016(b) is an 18-in.-diameter CMP that drains the parking lot
south of TA-35-87. Flow from the PVC outfall has been observed during two site inspections and is esti-
mated to be approximately 5 gal. per minute (gpm). Concrete and asphalt riprap have been placed in the
drainage channel below the outfall to control erosion. The drainage channel is located on a steep mesa
edge with an estimated slope of 70%. Drainage from the outfall flows southward into Ten Site Canyon.
The ground surface adjacent to the drainage channel is covered with grasses, shrubs, pine trees, pine
needie debris, and leaves. Vegetation along the drainage channel and below the outfall appears to be
normal and healthy.

5.6.3 Previous Investigations

No previous investigations have been performed at this site. However, the outfall effluent is sampled
according to NPDES permit requirements.

5.6.4 Field Iinvestigation

The objective of the Phase | RF| was to characterize the nature of potential contamination associated with
the outfall and discharge area.
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The conceptual model for the RFI did not predict that hazardous chemicals were released to the environ-
ment. However, if hazardous chemicals were present, the conceptual model shows that the most likely
mechanism of movement beyond the PRS boundary is associated with hydrologic movement in the sonl
and surface water transport of contaminants over and into the bedrock tuff.

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination would likety be found. To sample potential contamination, samples were collected
trom the drainage channel below the outfall.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys includ-
ing a radnatnon gnd survey and an organic vapor survey.

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludium Mode! 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels, No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no
alpha radiation or organic vapors were detected.

5.6.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on September 14, 1994. A beta/gamma radiation measurement
from the opening of the outfall pipe was 155 cpm, which is within background levels.

Engineering surveys were performed on September 14, 1994, and March 27, 1995. The surveys con-
sisted of reviews of archival information, oblique photographs, aerial photographs, and engineering
drawings of TA-35 as well as a field site inspection and a description of the PRS. The PRS site was
located, and the condition of the site was described.

Based on the results of the engineering surveys and on the SAP, the sample points were located in the
drainage channel below the outfall. The surface soil sampie was located in sediments 8 ft below the outtall,
and the hand-auger hole was located about 20 ft southwest and about 15 ft below the outfall on a rela-
tively flat sediment shelf within the steep drainage channel.

The results of the engineering surveys revealed that the 4-in.-diameter PVC outfall is adjacent to an
18-in.-diameter CMP outfall that drains the parking area south of TA-35-87. During two site inspections,
the PVC outfall was observed to be flowing at an estimated rate of 5 gpm. Flow is present in the channel.
The radiation grid survey was performed on September 22, 1994. The radiation grid locations included
Location ID Nos. 35-7920 through 35-7934, which were spaced at approximately 10-ft intervals.
Beta/gamma radiation measurements ranged from 196 to 298 cpm, and the average was 241 cpm, which
is within background levels.

5.6.4.2 Deviations from the Sampling and Analysis Plan

Sampling activities followed the original SAP, which is described in the June 1994 addendum to the work
plan (Pratt 1994, 43475).
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5.6.4.3 Sampling Activities

Phase | sampling was performed on April 18, 1995. Four soil samples were coliected (not including dupli-
cate QA/QC samples). One surface sample was collected (Location ID No. 35-2189), and one hand-auger
hole was drilled to a depth of 3 ft (Location ID No. 35-2190), and three soil samples were collected. The
sample collection intervals are shown in Table 5.6.4-1. Beta/gamma radiation measurements obtained
during field screening of the samples ranged from 215 to 261 cpm, which are within background levels.

Table 5.6.4-1 summarizes all sampling for PRS No. 35-016(b); Figure 5.6.4-1 shows the sample locations.

YABLE 5.6.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 35-016(b)
Part 1
Location Sample Depth - voc voce PAH svoc
i 1D ) Matrix Mobile Lab Fixed Lab Mobile Lab Fixed Lab
352189 | 0435-85-0002| 0-0.5 Mixed soil 43 43 43 NA
35-2190 | 0435-85-0005| O-1 Mixed soil 43 NR 43 43
352190 | 0435-95-0008 -2 Qbt3 43 NR 43 N
352190 | 0435-95-0009 2-3 Cbt3 59 NR 58 NR
Part 2
Location Sample Depth INORG " INORG RAD RAD
o iD ) Matrix Mobile Lab Fixed Lab Mobile Lab Fixed Lab
352189 10435-85-0002| 005 Mixed soil 43 NR 62 61
352190 | 0435-95-0005{ O-1 . Mixed sod 43 R 62 NA
352190 | 0435-95-0008 -2 Qbt3 NR R 62 MR
352190 | 0435-95-0008 2-3 Qbt3 MR 59 62 NR

5.6.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFl report. For inorganic chemicals analyzed by XRF in the
mobile laboratory facility, the UTL values have been corrected for some analytes to account for method
differences that generally result in higher measured background concentrations by XRF. Derivation of
corrected UTL values for XRF data is discussed in Section 3.1.3 in Chapter 3.0 of this RF! report, If data are
available by both methods, the data reponted by the fixed-site laboratory will be given precedence be-
cause more confidence is placed in the fixed-site laboratory data than in the XRF analyses.
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Figure 5.6.4-1. Locations of samples at PRS No. 35-016(b).
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Four samples from two locations were analyzed by XRF in the mobile laboratory facility for an analyte suite b
that included antimony, arsenic, barium, cadmium, calcium, chromium, copper, iron, lead, manganese, B
mercury, nickel, potassium, selenium, thorium, titanium, uranium, and zinc. As discussed in Section 4.1.3 F
in Chapter 4.0 of this RFI repont, the TA-35 XRF data set is qualified such that the data for antimony, cad- g
mium, mercury, selenium, and uranium should be regarded as estimated, and nickel data may have a low
bias. Individual XRF samples were not qualified. One soil sample was also analyzed in a fixed-site labora- 2
tory for an inorganic chemical analyte suite that included aluminum, antimony, arsenic, barium, beryilium, i
cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium,
selenium, silver, sodium, thallium, vanadium, and zinc using the EPA methods described in Section 3.1.1

in Chapter 3.0 of this RFI report. The surface sample was collected in a 0.5-t vertical interval, and the

sampie from the hand-auger hole was collected in a 1-ft vertical interval.

Silver and cyanide are the two inorganic chemicals for which outfall discharge water is permitted under
NPDES Permit No. 06A132. For this RFI, silver was measured in only one sample, and cyanide was not
analyzed for in site samples. However, the objective of this investigation was not to evaluate contamina-
tion associated with permitted discharge but to determine whether nonpermitted contaminants may have
been released at this PRS in quantities that pose a current potential human heaith or ecological risk. Silver
was not measured above detection limits in the soil sample submitted for fixed-site laboratory analysis.

The mixed-soil UTL values were used for background comparison for the sample intervals that contained
any matrix other than, or in addition to, tuff. The UTL for the geologic tuff unit (Qbt3) was used for back-
ground comparison when the sample matrix was tuff alone. The XRF UTL values were used for XRF data,
as discussed in Section 3.1.3 in Chapter 3.0 of this RFI repori. In Table 5.6.5-1, the values in the boxes
indicate inorganic chemical measurements at concentrations greater than or equal to their respective UTL
values. Table 5.6.5-1 also shows inorganic chericals for which there are no UTL values for comparison.
The concentrations above background levels at each location are shown in Figure 5.6.5-1. Detected
inorganic chemicals with one or more measured concentrations equal to or exceeding UTL values, or for
which UTL values are unavailable, are summarized below.

. Chromium was detected in one sample at a concentration of 3.8 mg/kg, which is above the Qbt3
UTL of 2.1 mg/kg. ‘

. Copper was detected in one sample at a concentration of 17 mg/kg, which is slightly above the
XRF UTL of 16.7 mg/kg.

. Lead was detected in three samples at three different locations at a maximum concentration of

88.6 mg/kg, which is above the XRF UTL of 28.4 mg/kg.

. Nickel was detected in one sample at a concentration of 27.2 mg/kg, which is above the XRF UTL
of 22.5 mg/kg. ‘

. Selenium was detected in one Qbt3 sample at a concentration of 1.4 mg/kg. No Qbt3 UTL value
exists for selenium.

. Titanium was detected in four samples at a maximum concentration of 942 mg/kg. No UTL values
exist for titanium.

TA-35 RFI Report 5-59 July 1996




Specific Results, Conclusions, and Recommendations ‘ Chapter 5

» Uranium was detected in one sample at a concentration of 9.52 mg/kg, which is above the XRF
UTL of 5.33 mg/ka.
. Zinc was detected in one sample at a concentration of 79.9 mg/kg, which is slightly above the XRF
UTL of 76.6 mg/kg.
TABLE 5.6.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS*
GREATER THAN BACKGROUND UTLs FOR PRS No. 35-016(b)

Locstion ID | Sample ID | Depth (ft) | Cr tu N P e T v -y
SAL NA NA | 210 2800 | 1500 400 380 NA | 230  [23000
Qb3 UTL ‘NA NA 21 2 2.6 162 | NA NA NA | 555
XRF UTL NA NA 451 167 25 284 | NA NA 533 | 766
352189 |0435-95-0002| 0-05 | 215 17 <13 267 | <4 942 | <8 79.9
352190 |0435-95-0005| O-1 165 <8 143 88.6 <4 448 952 | 676
362190 |0435-95-0008| 12 | «<t2 <8 272 69 <4 442 | <8 66
352190 |0435-95-0000| 2-3 | 38 124 244] 671 14| 53 | <8 38.2802
‘mg/kg

5.6.6 Evaluation of Organic Chemicals

The organic chemicals analyzed for at this PRS include VOCs, SVOCs, and PAH compounds. Four soil
samples from two locations were analyzed for VOCs and PAHs in the mobile laboratory facility. In a fixed-
site laboratory, one sample was analyzed for VOCs, and another sample was analyzed for SVOCs.

As discussed in Section 4.2.4 in Chapter 4.0 of this RFI repont, the presence of SVOCs was screened in
the mobile laboratory facility by analyzing PAH compounds. Any extractable organic compounds present
in the sample, but not identified as target analytes (that is, PAHs) were quantitated to an EQL of 5 mg/kg

using the response factor for naphthalene and reported as “Total Extractable Organic Compounds.” The

sample results are qualified with an “S” flag and may be biased low because of less effective extraction
methods.

No specific PAHs were detected in any sample. However, 63 mg/kg of extractable organic compounds
was reporied in the sample collected from the 0 to 1-ft interval at Location ID No. 35-2190 (Sample No.
0435-95-0005). A sample from this depth and location was also submitted for fixed-site laboratory SVOC
analysis, and no target analytes were reported. Unfortunately, tentatively identified compounds were not
requested for the fixed-site laboratory sample. The fact that no other sample contained detectable quan-
tities of organic compounds indicates that the material observed in Sample No. 0435-95-0005 is likely to
be limited to a small area and volume of soil. It is probable that the material consists of long-chain hydrocar-
bon compounds because it is not an SVOC, and a VOC would be expected to volatilize relatively quickly
from surface soils. ‘
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Figure 5.6.5-1. Locations of analytes that exceed UTLs at PRS No. 35-016(b).
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5.6.7 Human Health Assessment
5.6.7.1 Screening Assessment

Eight inorganic chemicals were carried forward from the background comparison. As described in Section
3.4.1 in Chapter 3.0 of this RFI report, analytes are divided into two classes (noncarcinogens and chemical
carcinogens) for the screening assessment, depending on which toxicological effect forms the basis of
their SAL, to evaluate possible additive effects within each class of chemical.

No sample results for any chemical exceeded SAL values at this PRS. The MCE result for noncarcinogens
was 0.29. Because the only chemical carcinogen measured above its XRF UTL value was chromium, an
MCE calculation for chemical carcinogens was not performed.

No COPCs are identified in the human health screening assessment. All the inorganic chemicals identified
in the background comparison in Section 5.6.5 have soil SALs for comparison. The only detected analyte
for which neither a UTL nor a SAL value is available is titanium. Titanium is widely used as a food and
cosmetics additive to whiten a product. It is generally considered to be physiologically inert in its common
form as titanium dioxide (Amdur et al. 1991, §3961). Therefore, further evaluation of titanium is not
proposed.

5.6.7.2 Risk Assessment

A human heatth risk assessment was not performed for this PRS because no COPCs were identified in
the screening assessment. ‘ ‘ ‘

5.6.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

Although six chemicals were identified above UTL values at this PRS, as shown in Figure 5.6.5-1, no risk-
based COPCs were identified in the screening assessmemnt. As described in Section 5.6.4, the sampling

sites were selected based on the assumption that contaminants released with outfall water (or storm-water

discharge) would remain in drainage channel sediments. However, it is also possible that contamination
may be carmied farther down the drainage channel in a dissolved state and primarily precipitated onto sedi-
ments on the floor of Ten Site Canyon. Lt is also possible that over time historical contamination that precip-
itated onto channel sediments may have been remobilized and deposited on the floor of Ten Site
Canyon.

Although the extent of contamination cannot be defined with certainty based on data from the existing
two sample locations, additional sampling for this PRS is not proposed. Contaminant concentrations in
discharge water were not sufficiently high to result in identification of risk-based COPCs in sediments or
tuff in the upper portion of the drainage channel. Even if pattems of sediment deposition and chemical
precipitation were to result in somewhat higher contaminant concentrations at a specific location farther
from the outfalls, it is unlikely that a sufficient quantity of contaminants has been released into the drainage
channel to result in unacceptable human health risks at a remote location. If this were the case, residual
contamination in the drainage channel might be expected to fail the screening-level evaluation described
in Section 5.6.7.1.

As described in Section 5.6.6, the extractable organic compounds measured in one sample are likely to
be long-chain hydrocarbons. The fact that no PAHs were identified indicates that the source material is
probably not a petroleum fuel. It is possible that the extractable organic chemicals are associated with a
material such as dielectric oil, which was widely used at TA-35 and has been identified at several PRSs. If
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this is the case, no adverse human health impacts are anticipated because the long-chain hydrocarbon
compounds present in such oil are generally toxicologically inert. Based on this argument, and because
the organic compounds were limited to only one sample and therefore were not observed to be
widespread, further investigation of these organic compounds is not proposed.

The patiemn of contamination observed at this PRS (several metals near or a factor of two to three times
higher than background UTL values) is similar to that seen at several other PRSs at TA-35 where no spe-
cific release has been identified. This pattern is probably a function of the numerous, undifferentiated
sources typical of an industrial facility such as TA-35. At this PRS the pattem may be associated primarily
with storm-water runoff from the parking area south of TA-35-87.

5.6.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Region 6 and NMED.

5.6.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFI at PRS No. 35-016(b) was to determine the presence or absence of con-
tamination associated with the active outfall (NPDES Permit No. 06A132) that was established to dis-
charge photographic processing effluents from TA-35-87. No COPCs were identified in the human health
screening assessment.

Sampiles for specific analytes were collected from a 3-ft hand-auger hole and a surface sample. The extent
of contamination cannot be conclusively determined based on these sample data, but the weight of evi-
dence suggests that widespread contamination of hurnan health concemn has not occurred.

Based on NFA criterion number 4 (and, for silver and cyanide, NFA criterion number 3) (LANL 1995,
53863), a Class lll permit modification is requested to remove PRS No. 35-016(b) from the HSWA Module -
of the Laboratory’s RCRA operating permit. The sample data indicate that this site is not likely to pose a
significant human health risk now or in the foreseeabie future. Also, this PRS is regulated under the
NPDES storm-water program. Further ecologicai risk assessment at this site will be deferred as stated in
Section 5.6.8.

TA-35 RFI Report 5-63 July 1996




‘Specific Results, Conclusions, and Recommendations

Chapter 5

This page intentionally left blank.

July 1996 5-64

TA-35 RFI Report



Chapter 5 Specific Results, Conclusions, and Recommendations

5.7 PRS No. 35-016(j)

PRS No. 35-016() is an active outfall that was installed to handle storm-water runoff from the Antares
Carbon Dioxide Laser Building (TA-35-125) and electropolishing wastewater from Room B102 in
TA-35-125 (LANL 1991, 12451). The outfall discharges southward into Ten Site Canyon.

The onlty COPC identified as a result of the screening assessment is benzo[a]pyrene. This COPC is eval-
uated in Section 5.7.7.2. In addition, calcium, chromium, copper, nickel, lead, and zinc were measured 2
above background UTL values.

PRS No. 35-016(j) is recommended for NFA based on NFA criterion number 4 (LANL 1995, 53863).

Radiological sample results are neither presented nor discussed for this PRS and will be provided later as
an addendum to this RFI report. A summary of samples for radiological analysis is shown in Section 5.7.4.3

5.7.1 History

PRS No, 35-016(j) is discussed in detail in Section 3.3.2 of the work plan and Section 7.26 of the June
1994 addendum to the work plan (LANL 1992, 7666, Praft 1994, 43475). ,

This PRS is an outfall that protrudes from a concrete slope of stabilizing material that covers the backfill
material south of TA-35-125. The outfall handles storm-water runoff from storm drains and electropolishing
wastewater associated with TA-35-125. The outfall has been in operation since 1975 (LANL. 1892, 7666).

The contaminants that were potentially present (and therefore investigated during this RFl) include
radionuclides, VOCs, SVOCs, metals, and PCBs.

§.7.2 Description

The outfall consists of a 4-in.-diameter vitrified clay pipe (VCP) that extends approximately 6 to 10 in. from
the concrete slope near the fence south of TA-35-125. Flow through the VCP is discharged onto the
concrete slope, not directly onto the soil. Drainage from the outfall and from the surface area around the
outfall flows southward into Ten Site Canyon. The southem edge of Ten Site Mesa is approximately 10 to
20 ft south of the base of the concrete slope. No erosion is present below the outfall. It seems that only
small volumes of water have been discharged at this PRS. Natural mesa-top soil and vegetation appears to
be located below the slope. The ground surface is covered with grasses, shrubs, a few pine trees, pine
needle debris, and leaves. Vegetation below the outtall appears to be normal and healthy.

5.7.3 Previous Investigations
No previous investigations have been performed at this site.
5.7.4 Field Investigation

The objective of the Phase | RFI was to characterize the nature of potential contamination associated with
the outfall and discharge area.

The conceptual model for the RFI did not predict that hazardous chemicals were released to the environ-
ment. However, if hazardous chemicals were present, the conceptual model shows that the most likely
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mechanism of movement beyond‘the PRS boundary is associated with hydrologic movement in the soil
and surface water transport of contaminants over the surface soil and bedrock tuff.

A judgmental sampling approach was used, and the sampling activities were biased towafd areas where
residual contamination would likely be found. To sample potential contamination, samples were coliected
at the drainage channel below the outfall.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys includ-
ing a radiation grid survey and an organic vapor survey.

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludlum Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels. No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no-
alpha radiation or organic vapors were detected.

5.7.4.1 Environmental! and Engineering Surveys

The H&S radiation survey was performed on September 14, 1994, Beta/gamma radiation measurements
ranged from 175 to 290 cpm, which are within background leveis.

Engineering surveys were performed on September 14, 1994, September 22, 1994, and March 27,
1995. The surveys consisted of reviews of archival information and aerial photographs as well as a field site

inspection.

Based on the results of the engineering surveys and on the SAP, the sample points were located in the
drainage channel below the outfall. The surface sample was located 2 ft south of the base of the concrete
stabilized slope below the outfall, and the hand-auger hole was located about 8 ft south of the surface
sample in a natural drainage pathway.

The radiation grid survey was performed on September 22, 1994. The radiation grid locations included
Location ID Nos. 35-7935 through 35-7952, which were spaced at approximately 5-ft intervals.
Beta/gamma radiation measurements ranged from 159 to 290 cpm, and the average was 220 cpm, which
is within background levels.

5.7.4.2 Deviations from the Sampling and Analysis Plan

Sampling activities followed the original SAP, which is described in the June 1994 addendum to the work
plan (Pratt 1994, 43475).

5.7.4.3 Sampling Activities

Phase | sampling was performed on April 18, 1995, Four soil samples were collected (not including dupli-
cate QA/QC samples). One surface sample was coliected (Location ID No. 35-2191), and one hand-auger
hole was drilled to a depth of 3 ft (Location ID No. 35-2192). Three samples were collected from the hand-
auger hole. The sample collection intervals are shown in Table 5.7.4-1. Beta/gamma radiation measure-
ments obtained during field screening of the samples ranged from 230 to 290 cpm, which are within
background levels.
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‘Table 5.7.4-1 summarizes all sampling for PRS No. 35-016(j); Figure 5.7.4-1 shows the sample locations.

JABLE 1
SUMMARY OF SAMPLES TAKEN AT PRS No. 35-016(j)

Locstion | Sample Depth voc voc PAH SVOC T
) D ) Matix | Moblelsb | Fixedlab | Mobilelsb | Fixed Lab :

352191 | 0435.05.0056| 0-05 | Mixed sol 43 a3 43 23

352192 | 0435-95:0060 | 01 Mixed soi 3 R 62 R

357192 | 0435-95:0062 | 12 ab3 3 R 3 N

352192 | 0435-95.0063 | 2-3 btz 59 ™ 59 R

Part2
Location | Sample Depth INORG INORG RAD RAD
Ip | ® Matrix | Moblelsb | Fixedlsb | Mobilelab | FixedLab

352191 | 0435-95-0056 | 0-05 | Mixed soi a3 N 62 61

352102 | 0435-95.0060] 01 Mixed 5o 59 W 82 A

35-2192 0435-95-0062 1-2 Qbt3 59 NR 62 NR

352192 | 0435-95-0063 | 2-3 Qb3 59 59 62 N

5.7.5 Background Comparisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. One soil sample from one location was analyzed
in a fixed-site laboratory, and four soil samples from two locations were analyzed by XRF in the mobile labo-
ratory facility. For inorganic chemicals analyzed by XRF in the mobile laboratory facility, the UTL values
have been corrected to account for method differences that generally result in higher measured back-
ground concentrations by XRF. Derivation of corrected UTL values for XRF data is discussed in Section
3.1.3 in Chapter 3.0 of this RFI report. If data are available by both methods, the data reported by the fixed-
site laboratory will be given precedence because more confidence is placed in the fixed-site laboratory
data than in the XRF analyses. '

Three soil samples from one hand-auger hole and one surface sample were analyzed by XRF in the mobile
laboratory facility for an analyte suite that included antimony, arsenic, barium, cadmium, caicium, chromium,
copper, iron, lead, manganese, mercury, nickel, potassium, selenium, thorium, titanium, uranium, and
zinc. As discussed in Section 4.1.3 of Chapter 4.0 of this RFI report, the TA-35 XRF data set is qualified
such that antimony, cadmium, mercury, selenium, and uranium data should be regarded as estimated, and
nickel data may have a low bias. Individual XRF samples were not qualified. The sample that was collected
in the 2- to 3-ft interval (in the Qbt3 unit of the Tshirege Member of the Bandelier Tuff) was also analyzed in
a fixed-site laboratory for an inorganic chemical analyte suite that included aluminum, antimony, arsenic,
barium, beryllium, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, mercury,
nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc using the EPA methods de-
scribed in Section 3.1.1 in Chapter 3.0 of this RFI report. The soil samples were collected in accordance
with the work plan (LANL 1992, 7666) and the addendum to the work plan (Pratt 1994, 43475) as
described in Section 5.7.4. The surface sample was collected in a 0.5-ft verlical interval, and the sampies
from the hand-auger hole were collected in 1-ft vertical intervals.

TA-35 RFI Report 5-67 ‘ July 1996




Specific Results, Conclusions, and Recommendations Chapter 5

) -..q.,‘.‘
~a

......

TEN SITE CANYON

TA-35

T

yd

pd

G,

Coordinales are NMSP NAD-83

Figure 5.7.4-1. Locations of samples at

F5.7.4-1/ TA-35¢ RFERPT / 060796

Building or structure location —G~  Gaslmne
® Sample focation Ou-v< ouua“
-------- Sewer or waste ine/storm drain —-=-  Fence
—~— Pavedama
PRS No. 35-016()).

July 1996

5-68 ‘ TA-35 RFI Report




s
o

F
£
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The highest detected value for each analyte was used for the background comparison. The Qbt3 UTL
values were used for background comparison for analytes in the fixed-site laboratory suite. XRF UTL

values were used for background comparison for analytes in the mobile laboratory facility suite. in Table
5.7.5-1, the values in the boxes indicate inorganic chemical measurements at concentrations greater than
or equal to their respective UTL values. Table 5.7.5-1 also shows inorganic chemicals for which there are

no UTL values for comparison. Inorganic chemicals that exceed background UTL values are shown on
Figure 5.7.5-1. Detected inorganic chemicals with one or more measured concentrations exceeding UTL
values, or for which UTL values are unavailable, are summarized below.

e Calium was detected in one sample at a concentration of 40,600 mg/kg, which is above the XRF UTL
of 10,900 mg/kg.

+ Chromium was detected in one sampie at a concentration of 10.4 mg/kg, which is above the Qbt3 UTL
of 2.1 mg/kg. it was also detected in one sample at a concentration of 52.8 mg/kg, which is above the
XRF UTL of 45.1 mg/kg.

e Copper was detected in one sample at a concentration of 2.5 mg/kg, which is above the Qbt3 UTL of
2.0 mg/kg. It was also detected in one sample at a concentration of 62.1 mg/kg, which is above the
XRF UTL of 16.7 mg/kag.

* Nickel was detected in one sample at a concentration of 6.5 mg/kg, which is above the Qbt3 UTL of
2.6 mg/kg. It was also detected in one sample at a concentration of 33.9 mg/kg, which is above the
XRF UTL of 22.5 mg/kg. '

e Lead was detected in one sample at a concentration of 52.1 mg/kg, which is above the XRF UTL of
28.4 mg/kg. '

* Selenium was detected in one sample at a concentration of 1.2 mg/kg. Selenium has no Qbt3 UTL for
comparison.

* Titanium was detected in all four samples at a maximum concentration of 1,412 mg/kg. Titanium has no
XRF UTL for comparison.

* Zinc was detected in one sample at a concentration of 292 mg/kg, which is above the XRF UTL of 76.6
mg/kg.

TABLE 5.7.5-1

INORGANIC CHEMICALS WITH CONCENTRATIONS*
GREATER THAN BACKGROUND UTLs FOR PRS No. 35-016(j)

Location ID | SamplelD |Depth(ft)| Ca o (o) N Pb Se T 2
SAL NA NA NA 210 | 2800 1500 400 380 NA. |23000
Qbt3 UTL NA NA | 1520 21 2 2.6 162 NA. NA 55.5
XAF UTL NA NA | 10900 451 167 225 28.4 NA. NA 76.6
35-2191 0435-95-0056 0-0.5 40600 30.9 621 <13 521 <4 1412 292 .
35-2192 | 0435-95-0060 | 0-1 2260 | «i2 <8 154 145 <4 643 354
35-2192 | 0435-95-0062 | 1-2 1600 52.8 <8 339 11 <4 572 416
352192 | 0435-95-0063 | 2-3 42) | 104 25 654 41 12 591 35

*mg/kg
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5.7.6 Evaluation of Orgahic Chemicals

The organic chemicals analyzed for at this PRS include VOCs, SVOCs, PAH compounds, and total
petroleum hydrocarbons (TPH). Four soil samples from two locations were analyzed for VOCs, SVOCs,
PAHs, and TPH in the mobile laboratory facility. One sample was also analyzed for VOCs and SVOCs in a
fixed-site laboratory.

TPH was the only organic chemical detected by the mobile laboratory facility. No VOCs were detected by
the fixed-site laboratory; SVOCs detected by the fixed-site laboratory are shown in Table 5.7.6-1 and
Figure 5.7.5-1 and are summarized below.

* Benzo[a]pyrene was detected in one sample at an estimated concentration of 0.15 mg/kg.

* Benzo[blfiuoranthene was detected in one sample at an estimated concentration of 0.11 mg/kg.

* Benzo[kJfiuoranthene was detected in one sample at an estimated concentration of 0.15 mg/kg.

« Bis[2-ethythexyl]phthalate was detected in one sample at a concentration of 0.38 mg/kg.

«  Chrysene was detected in one sample at an estimated concentration of 0.18 mg/kg.

* Fluoranthene was detected in one sample at a estimated concentration of 0.24 mg/kg.

* Pyrene was detected in one sample at an estimated concentration of 0.26 mg/kg.

* TPH were guantitated as C,, to Cyo compounds in two samples from the same location at 190 and 400

mg/kg. A
TABLE 5.7.6-1
SOIL. CONCENTRATIONS® FOR DETECTED ORGANIC CHEMICALS AT PRS No. 35-016(j)
Part 1
Benzol[b]- Benzo[k]-  |Bis{2-ethylhexyl]-
Location D Sampie ID Depth {ft) | Benzolalpyrene | fluoranthene fluoranthene phthalate
SAL NA NA 0.061 081 6.1 32
CRQL NA NA 0.33 0.33 0.33 0.33
35-2191 0435-95-0056 0-0.5 0.15J 0.11J 0.15J 0.38
35-2192 0435-95-0062 12 ND ND ND ND
35-2192 0435-95-0083 2-3 ND ND ND ND
Part 2
Location ID Sample D | Depth{(ft) Chrysene Fluoranthene Pyrene TPH
SAL NA NA 24 2600 2000 NA,
CRQL WA NA 0.33 0.33 0.33 5
352191 0435-95-0056 0-0.5 0.184 0.24J 026 J ND
35-2192 0435-95-0062 12 ND ND ND 1908
35-2192 0435-95-0063 23 ND ND ND 400 S
‘mg/kg
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5§.7.7 Human Health Assessment
5.7.7.1 Screening Assessment

Eight inorganic chemicals and eight organic chemicals were carried forward from the background and EQL
comparisons. As described in Section 3.4.1 in Chapter 3.0 of this RFi report, analytes are divided into two
classes (noncarcinogens and chemical carcinogens) for the screening assessment, depending on which
toxicological effect forms the basis of their SAL, to evaluate possible additive effects within each class of

Benzo[a]pyrene exceeded its SAL value in a surface sample at Location ID No. 35-2191 (see Figure
5.7.5-1). The screening assessment for chemical carcinogens is presented in Table 5.7.7-1. The sample
result that exceeded the SAL value is highlighted with black in Table 5.7.7-1.

JABLE 5.7.7-1

CARCINOGENIC CHEMICAL WITH CONCENTRATION*
IN SOIL THAT EXCEEDS SAL FOR PRS No. 35-016(j)

Locstion 1D Sampie ID Depth (ft) Benzola]pyrene
SAL NA A 0.061

35-2191 0435-95-0056 0-0.5
‘mg/kg

The MCE results for noncarcinogens and chemical carcinogens were 0.19 and 0.47, respectively. The
MCE values for noncarcinogens and chemical carcinogens are less than unity; therefore, a potential hu-
man health risk based on additive effects is not identified for these classes of chemicals.

All the detected inorganic chemicals identified in the background comparison in Section 5.7.5 except cal-
cium and titanium have soil SALs for comparison. Neither calcium nor titanium has a SAL value. Calcium is
an essential nutrient that is generally recognized as nontoxic and can be eliminated on the basis of profes-
sional judgment (EPA 1989, 8021).Titanium is widely used as a food and cosmetics additive to whiten a
product. It is generally considered to be physiologically inert in its common form as titanium dioxide (Amdur
et al. 1991, 53961). Therefore, further evaluation of titanium is not proposed.

Chrysene, a carcinogen, was not included in the MCE because its SAL is not based on health effects. The -
SAL for chrysene is equivalent to its saturation concentration in soil, calculated according to the equation
provided in the EPA Region IX PRG table (EPA 1995, 53970). The PRG values for residential exposure
published in this table have been adopted by the ER Project as SALs, as described in Risk-Based Cor-
rective Action Process (Environmental Restoration Decision Support Council 1996, 53751). Although a
risk-based SAL for chrysene would certainly be higher (that is, less restrictive) than the SAL based on a
saturation concentration, a nsk-based SAL cannot be calculated using the model in the PRG table for est-
imating intake of volatile contaminants via inhalation because that model is not applicable beyond the soil
saturation concentration. However, if chrysene were included in the MCE calculation using its current

SAL, the MCE value for chemical carcinogens would increase only from a value of 0.47 to 0.48.
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TPH may contain a variety of saturated and unsaturated hydrocarbons. Human health screening is per-
formed on characteristic chemicals including substituted benzenes and PAHSs that are analyzed as part of
the VOC and SVOC suites. No TPH-associated VOCs were detected at this PRS. PAHs were detected at
low concentrations and are screened separately. ‘

TPH was quantitated as C,, to Cx hydrocarbons in two samples (Sampie No. 0435-85-0062 [190 mg/kg]
and Sample No. 0435-95-0063 [400 mg/kg]). Although EPA has not developed toxicity values for TPH,
the Massachusetts Department of Environmental Protection (MA DEP) has proposed alternate toxicity
values for three fractions of TPH based on carbon chain length (Massachusetts Department of Environ-
mental Protection 1994, 54428). Using the proposed MA DEP reference dose for the Cg through C,g hy-
drocarbons (0.6 mg/kg-day), a residential PRG of 39,000 mg/kg was calculated using equations and
parameter values identical to those used to calculate ER Project SALs for nonvolatile organic chemicals
(Environmental Restoration Decision Support Council 19896, 53751). This level is two orders of magnitude
above the concentrations of TPH (180 and 400 mg/kg) observed at this PRS. Therefore, an adverse
“human health risk is not predicted.

The MA DEP also publishes “ceiling level” soil criteria for organic chemicals based on the potential for de-
tecting adverse odors associated with soil contamination. The most restrictive ceiling level exposure-
based soil concentration for direct contact with TPH-contaminated soil is 500 ppm (Massachusetts
Department of Environmental Protection 1993, 54257). The observed soil concentrations of TPH at this
PRS are below this value as well as below the toxicity-based soil criteria described above. Therefore, fur-
ther evaluation of TPH is not proposed at this PRS.

5.7.7.2 Risk Assessment

One COPC was identitied in the screening assessment in Section 5.7.7.1. A quantitative human health
risk assessment was not performed for this PRS. However, a qualitative evaluation of the COPC is
presented below. '

One PAH, benzofalpyrene, was detected above its SAL value in one surface sample. This sample
(Sample No. 0435-95-0056) is a surface sample located at the bottom of the concrete apron that receives
discharge from PRS No. 35-016(j). Because this PRS receives storm-water runoff from asphalt-paved
areas, the presence of PAHs is not unusual. PAHSs are found in asphalt used in paving and are also prod-
ucts of incomplete combustion from motor vehicles. The low concentrations of PAHs at this PRS are likely
to be associated with runoff from the paved area rather than PRS-related contamination. In any case,
benzo[alpyrene exceeded its SAL by a factor of only three, which does not indicate potential adverse
human exposure in a hillside drainage channel adjacent to an industrial facility. Therefore, benzo[ajpyrene
is eliminated as a COPC.

5.7.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination

Although eight inorganic chemicals were identified above UTL values at this PRS and seven organic
chemicals were measured above EQL values, as shown in Figure 5.7.5-1, no risk-based COPCs were
identified in Section 5.7.7.2. As described in Section 5.7.4, the sampling sites were selected based on
the assumption that contaminants released with outfall water (or storm-water discharge) would remain in
the discharge area soils. No obvious erosion channel exists at the discharge point; therefore, only small
amounts of water are likely to have been discharged at this PRS. However, it is also possible that contami-
nation may have been carried farther down the drainage in a dissolved state and primarily precipitated onto
sediments on the floor of Ten Site Canyon. It is also possible that over time historical contamination that
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precipitated onto soils in the dlscharge area may have been remobilized and deposned on the floor of Ten
Site Canyon.

Although the extent of contamination cannot be defined with certainty based on data from the two exist-
ing sample locations, additional sampling for this PRS is not proposed. Contaminant concentrations in the
discharge area were not sufficiently high to result in identification of risk-based COPCs in soils or tuff.
Even if pattems of sediment deposition and chemical precipitation were to result in somewhat higher con-
taminant concentrations at a specific location farther from the outfalis, it is unlikely that a sufficient quantity
of contaminants has been released via this discharge to result in unacceptable human health risks at a
remote location. If this were the case, residual contamination in the discharge area might be expected to
fail the screening-level evaluation described in Section 5.7.7.1. :

The pattem of contamination observed at this PRS (several metals near or a factor of two or three times
higher than background UTL values, low levels of PAHs, and long-chain TPH) is similar to that seen at
several other PRSs at TA-35 where no specific release has been identified. This pattern is probably a
function of the numerous, undifferentiated sources typical of an industnal facility such as TA-35. At this
PRS the pattem may be associated primanly with storm-water runoff from the paved area around
TA-35-125. Concentrations of some metals (for exarmple, chromium, nickel, and zinc) at a factor four or five
times higher than background UTL values may be a result of wastewater discharge from electropolishing
processes in TA-35-125 but are present at concentrations well below health-based SALs.

5.7.8 Ecological Assessment

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAOQ, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Region 6 and NMED.

5.7.8 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFI at PRS No. 35-016(j) was to determine the presence or absence of con-
tamination associated with the electropolishing wastewater from Room B102 in TA-135-125 and storm-
water runoff from the area surrounding the building. The COPC identified in the human health screening
assessment was eliminated i ina qualitative risk assessment.

Samples for specific analytes were collected from a 3-ft hand-auger hole and a surface sample. The extent
of contamination cannot be conclusively determined based on these sample data, but the weight of evi-
dence suggests that widespread contammanon at concentrations of human health concem has not
occurred.

Based on NFA criterion number 4 (LANL 1995, 53963), a Class Hil permit modification is requested to
remove PRS No. 35-016(j) from the HSWA Module of the Laboratory’s RCRA operating permit. The sam-
ple data indicate that this site is not likely to pose a significant human health risk now or in the foreseeable
future. Further ecological risk assessment at this site will be deferred as stated in Section 5.7.8.
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5.8 PRS No. 35-016(q)

PRS No. 35-016(q) is one of several active storm-water trenches that are located between the Sodium
Testing Building (TA-35-34) and the southemn edge of Ten Site Mesa.

Benzo[a]pyrene and dibenzofa,hlanthracene were identified as COPCs during the screening assess-
ment. These COPCs are evaluated in Section 5.8.7.2. in addition, antimony, chromium, copper, lead,
uranium, and zinc were measured in one or more samples above background UTL values.

PRS No. 35-016(q) is recommended for NFA based on NFA criterion number 4 (LANL 1995, 53863).

Radiological sample results are neither presented nor discussed for this PRS and will be provided later as
an addendum 1o this RFI report. A summary of samples submitied for radiological analyses is shown in
Section 5.8.4.3.

5.8.1 History

PRS No. 35-016(q) is discussed in detail in Section 3.3.2 of the work plan and Section 7.24 of the June
1994 addendum to the work pian (LANL 19892, 7666; Pratt 1994, 43475),

This PRS is an elongated trench oriented northeast-southwest that has eroded into a deep cut at the
southemn edge of Ten Site Mesa. The trench appears to have been cut into backfill material and bedrock
tuff by a bulidozer. A smaller trench (PRS No. 35-016[a]) is located in a parallel orientation approximately
60 ft west of PRS No. 35-016(q). PRS Nos. 35-016(a and q) first appear in aerial photographs from 1958.
Aerial photographs from 1965 record a diagonal trench extending from the northern end of PRS No.
35-016(a) in a southeasterly direction that appears to connect with the northern end of PRS No.
35-016(q). Aerial photographs from 1974 show that the diagonal trench and approximately two-thirds of
the upper northern portion of PRS No. 35-016(q) are no longer present and may have been backfilled.
The 1974 aerial photographs show this site much as it appears today. PRS No. 35-016(q) now serves as a
storm-water collection channel for a small area on the south side of Ten Site Mesa. PRS No. 35-016(a) will
be further addressed in the next RFI report.

The contaminants that were potentially present (and therefore investigated during this RFI) include
radionuclides, VOCs, SVOCs, metals, and PCBs.

5.8.2 Description

The trench extends to the edge of Ten Site Mesa. Water channeling through the trench may have caused
the trench to erode from the mesa edge to the base of the mesa slope, so that the discharge point is now
near the floor of Ten Site Canyon. The south rim of Ten Site Mesa in the area of PRS No. 35-016(q) has
been extended by the emplacement of backfill materials composed of crushed tuff, pieces of concrete,
and probably other waste construction materials. The backfill material is approximately 30 ft thick near the
trench. Concrete slabs with protruding rebar are visible in the trench at the head of PRS 35-016(qg). The
waste materials appear to have been capped with asphalt in some places to prevent erosion. The trench is
approximately 10 ft wide at the mesa edge and 25 ft wide at the point of discharge. Vegetation is com-
posed of shrubs, pine trees, pine needle debris, and leaves; it appears to be normal and healthy.
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5.8.3 Previous Investigation

PRS No. 35-016(q) was investigated as part-of “Environmental Problem 24" in the DOE Environmental
Survey (DOE 1987, 21510). Three sediment samples were collected in Ten Site Canyon below the
trench. The samples contained detectable quantities of SVOCs, PCBs, metals, and alpha- and gamma-
emitting radioactive materials. No VOCs or beta-emitting materials were present in detectable
concentrations.

5.8.4 Field Investigation

The objective of the Phase | RFI was to characterize the nature of potential contamination associated with
the storm-water collection basin and discharge area.

The conceptual model for the RF did not predict that hazardous chemicals were released to the environ-
ment. However, if hazardous chemicals were present, the conceptual model shows that the most likely
mechanism of movement beyond the PRS boundary is associated with hydrologic movement in the soil
and surface water transport of contaminants over and through the backiill material and into the bedrock
tuft.

A judgmental sampling approach was used, and the sampling activities were biased toward areas where
residual contamination would likely be found. To sample potential contamination, samples were collected
from sediment catchment areas within the collection basin and at the point of discharge.

Field activities included an H&S radiation survey, engineering surveys, and environmental surveys
including a radiation grid survey and an organic vapor survey. oo

Field screening during site surveys and sample collection activities was performed using a Foxboro 128
GC OVA, a Ludium Model 139 alpha meter, and an Eberline ESP-1 beta/gamma meter. Using this instru-
mentation, background radiation measurements at TA-35 range from 200 to 500 cpm beta/gamma radia-
tion depending on the location and substrate rock type. Field screening measurements greater than 500
cpm beta/gamma radiation were generally considered to be above background levels. No beta/gamma
radiation measurements above background levels were obtained during field screening at this site, and no
alpha radiation or organic vapors were detected.

5.8.4.1 Environmental and Engineering Surveys

The H&S radiation survey was performed on June 2, 1994. Beta/gamma radiation measurements ranged
from 215 to 261 cpm, which are within background levels.

Engineering surveys were performed on June 2, 1994, June 3, 1994, and January 18, 1995. The sur-
veys consisted of reviews of archival information and aerial photographs as well as a field site inspection
and a description of the PRS. The PRS site was located, and the condition of the site was described.

Based on the results of the engineering surveys, the sample points were modified from the SAP. A hand-
auger hole was located near the head of the trench in backfill material, and three surface soil samples were
located in sediments along the length of the channel.

The radiation grid survey was performed on September 6, 1994. The radiation grid locations included
Location ID Nos. 35-7531 through 35-7613, which were spaced at approximately 20-ft intervals.
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Beta/gamma radiation measurements ranged from 145 to 347 cpm, and the average was 232 cpm, which
is within background levels.

5.8.4.2 Deviations from the Sampling and Analysis Plan

Engineering surveys and an inspection of aerial photographs of PRS No. 35-016(q) show that the visible
feature may have originated as a man-made trench cut into the south side of Ten Site Mesa. Aerial photo-
graphs and engineering surveys show that the north end of the trench may be buried and may extend
northwest from the visible part of the existing trench. Buried construction materials are evident in the north
end of the trench. Therefore, one sample (Location ID No. 35-2114) was relocated to the north end, and
three surface samples will be collected from sediments in the trench. The sample collected at Location ID
No. 35-2114 was changed from a surface sample to a 3-ft-deep hand-auger hole because no subsurface
samples were planned in the area, which are necessary to sample the backfill material. Two surface sam-
ples (Location ID Nos. 35-2118 and 35-2119) were not collected from the sides of the trench because en-
gineering surveys showed that this material is recent backfill material and is not associated with the PRS.

These changes to the SAP did not adversely impact the success of the field activities.
5.8.4.3 Sampling Activities

Phase | sampling was performed on March 1, 1995, Six soil samples were collected from four locations
(not including duplicate QA/QC samples). One hand-auger hole was drilled to a depth of 3 ft (Location ID
No. 35-2114), and three surface samples were collected (Location ID Nos. 35-2115 through 35-2117).
The sample collection intervals are shown in Table 5.8.4-1. Beta/gamma radiation measurements obtained
during field screening of the samples ranged from 220 to 290 cpm, which are within background levels.

Table 5.8.4-1 summarizes all sampling for PRS No. 35-01 6(q); Figure 5.8.4-1 shows the sample locations.

. TABLE 5.8.4-1
SUMMARY OF SAMPLES TAKEN AT PRS No. 35-016(q)

Part 1
Location Sample Depth voc voc PAH svoC
iD b {n Matrix Mobiie Lab Fixed Lab Mobile Lab Fixed Lab
352114 AAC1137 01 Mixed soil 21473 21455 21473 NA
352114 AAC1138 1-2 Mixed soil 21473 NR 21473 NR
35-2114 AAC1138 2=3 Mixed soil 21473 NR 21473 NR
352115 AAC1146 0-0.5 Mixed soil 21473 NR 21473 R
352116 AACT147 0-0.5 Mixed soil 21473 NR 21473 R
352117 AAC1148 0-0.5 Mixed soil 21473 NR 21473 NR
Part 2
Location Sample Depth PCB INORG RAD RAD
D D ) Matrix Mobile Lab Mobie Lab Mobile Lab Fixed Lab
352114 AAC1137 01 Mixed soil 21473 21474 21472 21457
35-2114 AAC1138 1-2 Mixed soi 21473 21474 21472 21457
35-2114 AAC1138 2-3 Mixed soll 21473 21474 21472 21457
352115 AAC1146 0-0.5 Mixed soil 21473 21474 21472 21457
352116 AACTI47 0-0.5 Mixed soil 21473 21474 21742 21457
35-2117 AACT148 0-0.5 Mixed soil 21473 21474 21472 21457

TA-35 RFI Report 5-77 l July 1996

-
g
=




Specific Results, Conclusions, and Recommendations

Chapter 5

T WORTANDAD Canvos
~——n o
Saasenttar

-----

TEN BITE CANYON

-~
-
“ .,

"
.......

TA-35

[ D 2
4
.

-
; .

1

~,. 35236 .,

./”7-, 35-309
- #
2

352114 @

F5.8.4-1 / TA-35¢ AFI RPT / 060796
0 25 50 Buikding or structure location ~W—  Watsrine
e ™ ™ T77%  Formet structure location —E— Powerline
FEET ®  Sample ocation weeens Sowor or wasto nel -
Coordinates are NMSP NAD-83

storm drain

Figure 5.8.4-1. Locations of samples at PRS No. 35-016(q).
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5.8.5 Background COmpérisons

Background comparisons were performed for inorganic chemicals for which UTL values are available, as
discussed in Section 3.2 in Chapter 3.0 of this RFI report. For inorganic chemicals analyzed by XRF in the
mobile laboratory facility, the UTL values have been corrected for some analytes to account for method
differences that generally result in higher measured background concentrations by XRF. Derivation of o
corrected UTL values for XRF data is discussed in Section 3.1.3 in Chapter 3.0 of this RFI report. “

Six samples from four locations were analyzed by XRF in the mobile laboratory facility for an analyte suite
that included antimony, arsenic, barium, cadmium, calciurm, chromium, copper, iron, lead, manganese,
mercury, nickel, potassium, selenium, thorium, titanium, uranium, and zinc. As discussed in Section 4.1.3
in Chapter 4.0 of this RFI report, the TA-35 XRF data set is qualified such that the data for antimony, cad-
mium, mercury, selenium, and uranium should be regarded as estimated, and nickel data may have a low
bias. Individual XRF samples were not qualified. No fixed-site laboratory analyses were performed for
inorganic chemicals. Surface samples were collected in 0.5-ft vertical intervals, and the sample from the
hand-auger hole was coliected in a 1-ft vertical interval.

The mixed-soil UTL values were used for background comparison; no samples were collected in tuff at this
PRS. In Table 5.8.5-1, the values in the boxes indicate inorganic chemical measurements at concentra-
tions greater than or equal to their respective XRF UTL values. Table 5.8.5-1 also shows inorganic chemi-
cals for which there are no UTL values for comparison. The concentrations above background levels at
each location are shown in Figure 5.8.5-1. Detected inorganic chemicals with one or more measured
concentrations equal 10 or exceeding UTL values, or for which UTL values are unavailable, are
summarized below.

. Antimony was detected in one sample at a concentration of 4.97 mg/kg, which is above the XRF
UTL of 1.45 mg/kg. v

. Cadmium was detected in one sample at a concentration of 3.14 mg/kg. No XRF UTL exists for
cadmium.
. Copper was detected in three samples at two different locations at a maximum concentration of

22.2 mg/kg, which is above the XRF UTL of 16.7 mg/kg.

. Chromium was detected in one sample at a concentration of 48 mg/kg, which is above the XRF
UTL of 45.1 mg/kg.

. Lead was detected in one sample at a concentration of 44.3 mg/kg, which is above the XRF UTL :
of 28.4 mg/kg. !

. Mercury was detected in one sample at a concentration of 6.16 mg/kg. No XRF UTL exists for
mercury. ‘

. Titanium was detected in six samples at a maximum concentration of 2,477 mg/kg. No XRF UTL ;
exists for titanium. -
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. Uranium was detected in one sample at a concentration of 8.88 mg/kg, which is above the XRF
UTL of 5.33 mg/kg.
. Zinc was detected in one sample at a concentration of 99.6 mg/kg, which is above the XRF UTL of
76.6 mg/kg.
TJABLE 5.8.5-1
INORGANIC CHEMICALS WITH CONCENTRATIONS*
GREATER THAN BACKGROUND UTLs FOR PRS No. 35-016(q)
Part 1 -
Location ID | Sample ID | Depth (f) cd or Q Hg Pb
SAL NA NA 38 210 2800 23 400
XRF UTL NA NA NA 451 167 NA. 28.4
352114 ‘AAC1137 0-1 <3 <12 20.2 <5 44.3
35-2114 AAC1138 12 <3 48 20.4 <5 201
352114 AAC1139 2-3 <3 <12 <8 <5 177
35-2115 AAC1146 0-05 <3 <12 22 <5 246
35-2116 AAC1147 0-0.5 314 <12 <8 6.16 19.58
35-2117 AAC1148 0-0.5 <3 <12 <8 <5 218
Part 2
Location ID | Sampie ID Depth (f1) Sb T u .|
SAL NA NA 31 NA. 230 - 23000
XRF UTL NA NA 145 NA. 5.33 76.6
35-2114 AAC1137 0-1 <4 2477 <8 99.6
35-2114 AAC1138 -2 <4 1672 <8 59.8
35-2114 AAC1139 2-3 <4 1325 <8 49.2
352115 AAC1146 0-05 <4 1820 <8 515
35-2116 AAC1147 0-0.5 497 1280 8.88 464
352117 AAC1148 0-0.5 <4 1357 <8 482
‘mp/kg
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5.8.6 Evaluation of Organic Chemicals

The organic chemicals analyzed for at this PRS include VOCs, PCBs, and PAH compounds. Six soil sam-
pies from four locations were analyzed for VOCs, PCBs, and PAHs in the mobile laboratory facility. One
sample was also analyzed for VOCs in a fixed-site laboratory. '

As discussed in Section 4.2.4 in Chapter 4.0 of this RFI report, the presence of SVOCs was screened in
the mobile laboratory facility by analyzing PAH compounds. Any extractable organic compounds present
in the sample, but not identified as target analytes (that is, PAHs) were quantitated to an EQL of 5 mg/kg
using the response factor for naphthalene and reported as “Total Extractable Organic Compounds.” The
sample results are qualified with an “S” flag and may be biased low because of less eftective extraction
methods. :

In the O to 1-ft interval at Location ID No. 35-2114, the mobile laboratory facility reported the presence of a
large peak in the chromatogram, which indicates motor oil contamination. No additional information regard-
ing this peak is available. The fact that no specific PAH compounds were identified in this sample may be
due to elevated EQL values. Unfortunately, sample-specific EQL values are unavailable for mobile labora-
tory organic chemical data to corroborate this assumption. The fact that similar peaks were not reported at
deeper sample intervals at this location or in the surface samples collected farther down the channel indi-
cates that this contamination is not likely to be widespread. '

Organic chemnicals detected in soil are shown in Table 5.8.6-1 and are summarized below. The locations of
these organic chemicals are shown in Figure 5.8.5-1. :

. Aroclor 1260 (evaluated as mixed aroclor) was detected in two samples from the same location at
concentrations of 0.071(S) and 0.077(S) mg/kg.

. Benz{alanthracene was detected in three samples at three different locations at a maximum
concentration of 0.146(S) mg/kg.

. Benzo[a]pyrene was detected in one sample at a concentration of 0.225(S) mg/kg.

. Benzo{g,h,iJperylene was detected in two samples at two different locations at a maximum
concentration of 0.166(S) my/kg.

. Benzolk]fluoranthene was detected in one sample at a concentration of 0.25(8) mg/kg.
. Chrysene was detected in one sample at a concentration of 0.099(S) mg/kg.
. Dibenzo[a,hJanthracene was detected in one sample at a concentration of 0.112(S) mg/kg.
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TABLE 5.8.6-1
SOIL CONCENTRATIONS* FOR DETECTED ORGANIC CHEMICALS AT PRS No. 35-016(q)
Part 1
Benzla} Benzola}- Benzolg,h,l}-
Location iD Sampie 10 Depth (1t} anthracene pyrene perylene
SAL NA NA 061 0.061 NA.
CROL NA NA 0.100 0.100 0.100
352114 AAC1137 01 ND ND NO
35-2114 AAC1138 12 N ND ND
352114 AAC1139 23 0146 S ND ND
3B2115 AAC1146 0-0.5 ND ND 0.095 S
352116 AAC1147 0-0.5 0135 § ND 0.166 S
352117 AAC1148 0-0.5 0114 S 0226 8 ND
Pat2
Benzo{k}- Dibenzola,h} Mixed
Location ID Sample ID * Depth (ft) fiuoranthene Chrysene anthracene Aroclors
‘SAL NA NA 6.1 24 0.061 1
CROL NA NA 0.100 0.100 -0.100 0.05
352114 AACI137 01 ND ND ND 0071 8
352114 AAC1138 12 ND ND ND 0077 §
352114 AAC1139 23 ND ND ND ND
352115 AAC1146 0-0.5 ND 0.098 8 ND ND
35-2116 AAC1147 0-0.5 025 8 ND ‘ 01128 ND
as-117 AAC1148 0-0.5 ND ND ND ND
‘mg/kg

5.8.7 Human Health Assessment

5.8.7.1 Screening Assessment

Ten inorganic chemicals and seven organic chemicals were carried forward from the background and EQL

comparisons. As described in Section 3.4.1 in Chapter 3.0 of this RF| report, analytes are divided into two
classes (noncarcinogens and chemical carcinogens) for the screening assessment, depending on which
toxicological effect forms the basis of their SAL, to evaluate possible additive effects within each class of

chenmical.

Benzo[a]pyrene and dibenzofa,h]anthracene exceeded SAL values in surface samples at Location ID
Nos. 35-2117 and 35-2116, respectively. The screening assessment for chemical carcinogens is pre-
sented in Table 5.8.7-1; sample results that exceeded SAL values are highlighted with black. Figure
5.8.7-1 shows the locations of these samples. The MCE results for noncarcinogens and chemical car-
cinogens were 0.67 and 0.59, respectively. The MCE values for noncarcinogens and chemical
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carcinogens are less than unity; therefore, a potential human health risk based on additive effects is not
identified for these classes of chemicals.

JABLE 5.8.7-1

CARCINOGENIC CHEMICALS WITH CONCENTRATIONS*
IN SOIL THAT EXCEED SALs FOR PRS No. 35-016(q)

Location ID ‘ SavmpleilD Depth {ft) Benzofa]pyrene Dibenzo[a,h]anthracene
SAL ‘NA NA 0.061 0.061

352116 AAC1147 0-0.5 ND
35-2117 T AAC1148 0-0.5 ND

All the detected inorganic chemicals identified in the background comparison in Section 5.8.5 and the de-
tected organic chemicals identified in the evaluation of organic chemicals in Section 5.8.6 have soil SALs
for comparison. The only detected analytes for which neither a UTL nor a SAL value is available are
titanium and benzo[g,h,jperylene. Titanium is widely used as a food and cosmetics additive to whiten a
product. It is generally considered to be physiologically inert in its common form as titanium dioxide (Amdur
et al. 1991, 53961). Therefore, further evaluation of titanium is not proposed. Benzo[g,h,i]perylene is not
a known or suspected human carcmogen (EPA carcinogen class D). In general, the noncarcinogenic
PAHs have significantty higher SAL values than the carcinogenic PAHSs. It is unlikely that the presence of
benzolg,h,i}-perylene at concentrations below 1 mg/kg is of human health concemn at thls PRS.

Therefore, further evaluation of benzog,h,iJperylene is not proposed.

‘mghg

Chrysene, a carcinogen, was not included in the MCE because its SAL is not based on health effects. The
SAL for chrysene is equivalent to its saturation concentration in soil, calculated according to the equation
provided in the EPA Region IX PRG table (EPA 1995, 53970). The PRG values for residential exposure
published in this table have been adopted by the ER Project as SALs, as described in Risk-Based Cor-
rective Action Frocess (Environmental Restoration Decision Support Council 1996, 53751). Although a
risk-based SAL for chrysene would certainly be higher (that is, less restrictive) than the SAL based on a
saturation concentration, a risk-based SAL cannot be calculated using the model in the PRG table for esti-
mating intake of volatile contaminants via inhalation because that mode! is not applicable beyond the soil
saturation concentration. However, if chrysene were included in the MCE calculation using its current
SAL, the MCE value for chemical carcinogens would still be below unity.

§.8.7.2 Risk Assessment

A quantitative human health risk assessment was not performed for this PRS. Although two COPCs were
identified in the screening assessment, the soil concentrations and locations of these COPCs do not indi-
cate a potential hurman health risk. A qualitative evaluation of potential human health risk is presented
below.

5.8.7.2.1 Review of Chemicals of Potential Concern and Extent of Contamination
Benzola]pyrene and dibenzo[a,hjanthracene exceeded SAL values in two separate surface samples.

The concentrations of benzo[a]pyrene and dibenzo[a,h]anthracene exceeded SAL values by approxi-
mately a factor of four and two, respectively. The fact that these and other PAHs were measured above
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Figure 5.8.7-1. Locations of detected organic chemicals that exceed SALs at PRS No. 35-016(q).
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EQL values in only one or two samples each, and at concentrations consistently below 1 mg/kg, indicates
that a large and widespread release has not impacted surface sediments and backfill material at this loca-
tion. Because this PRS is associated with surface water runoff only and not a specific release site, the
most likely explanation for the observation of PAHs and metals in surface samples is that they represent
nonspecific contamination associated with general industrial activities, asphalt roadways and parking
areas, and motor vehicle use. The observed concentrations are only slightly above residential screening
values and do not indicate the potential for unacceptable human health risk under industrial or recreational
land use scenarios appropnate at this location. Therefore, further investigation of these COPCs is not
proposed.

As described in Section 5.8.4, the sampling sites were selected based on the assumption that contami-
nants released with runoff water would remain in discharge channel sediments. Site samples were placed
to provide information on possible contamination in the construction debris at the north end of the exist-
ing trench (Location ID No. 35-2114) and in surface sediments in the lower portions of the trench
(Location ID Nos. 35-2115, 35-2116, and 35-2117). Because no specific historical release has been
identified at this PRS, samples to evaluate potential releases into the trench during the period from the
late 1950s to the mid 1970s (when aerial photographs show the trench as it exists today) were not
obtained.

Additional sampling for this PRS is not proposed. Contaminant concentrations measured in backfill mate-
rial and surface sediments do not indicate an adverse human health risk. The available evidence summa-
rized in Sections 5.8.1 through 5.8.4 suggests that this trench was used primarily for disposal of construc-
tion debris and currently accepts surface water runoff. Although site samples were not placed to provide
information on historical contamination, additional sampling is unwarranted because no evidence exists
that this PRS is associated with historical releases.

5.8.8 Ecological Assessmeﬁt

In accordance with conversations among Laboratory ER Project personnel, DOE/LAAO, and the regula-
tors, further ecological risk assessment at this site will be deferred until the site can be assessed as part of
the new Ecological Exposure Unit (Ecozone) methodology that is being developed by the Laboratory in
conjunction with EPA Region 6 and NMED.

5.8.9 Conclusions and Recommendations
This site is not likely to pose a significant human health risk.

The objective of the Phase | RFI at PRS No. 35-016(q) was to determine the presence or absence of
contamination associated with a storm-water trench at the southemn edge of Ten Site Mesa.
Benzofa]pyrene and dibenzo[a,h]anthracene were identified as COPCs in the human health screening
assessment.

Samples for specific analytes were collected from a 3-ft hand-auger hole and three surface samples. The
extent of contamination cannot be conclusively determined based on these sample data, but widespread
contamination of surface sediments at concentrations of human health concemn has not occurred, and
historical contamination in subsurface soils is unlikely.

Based on NFA criterion number 4 (LANL 1995, 53863), a Class Il permit modification is requested to
remove PRS No. 35-016(q) from the HSWA Module of the Laboratory’s RCRA operating permit. The
sampie data indicate that this site is not likely to pose a significant human health risk now or in the foresee-
able future. Further ecological risk assessment at this site will be deferred as stated in Section 5.8.8.
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APPENDIX A. ANALYTICAL DATA

All analytical data are available in the Facility for Iinformation Management, Analysis, and Display
(FIMAD). If FIMAD is not accessible, data will be provided upon request.
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APPENDIX B. DATA QUALITY EVALUATION TABLES

This appendix contains the sample-specific data quality evaluation. Data quality evaluation tables are
presented for potential release site (PRS) decision sets evaluated for this Resource Conservation
and Recovery Act facility investigation (RF1) report. Data quality evaluation tables were not prepared
for the following PRSs because no qualifications of the analytical data were required: PRS Nos.
35-004(a), 35-009(e), and 35-016(q). Data quality for the entire data set can be found in Chapter 4.0
of this RFI repont.

JABLEB-1
DATA QUALITY EVALUATION FOR PRS Nos. 35-004(a) AND 35-009(e)
Request | Location Sample Analytical Qc
No | DN D No. Sute | Parsmeter Explanation
21483 35-2108 AAC1158 PCB Accuracy | Aroclor 1260 reported 3.188 mg/kg; result should be regarded
screen as estimated and biased low due to low surrogate recovery.
JABLEB-2
DATA QuALITY EVALUATION FOR PRS No. 35-004(h)
Request | Location Sample Analytical Qc
No. ID No. D No. Suite | Parameter Explanation
17052 35-2024 AAAGE01 SVOC | Accuracy | Di-n-butyl-phthalate present in the water blank, the soil QC
screen sample, and the sample; sample result attributed to laboratory
contamination.
JABLE B-3
DATA QUALITY EVALUATION FOR PRS No. 35-004(g)
Request | Location Sample Analytical oC
No | DNo D No. Sute | Parameter Explanation
21476 35-2102 AAC1179 SVOC | Accuracy | Unsaturated hydrocarbons reported as TiCs: 2.4 mg/kg.
screen Mutltiple unknown organic compounds reported as TICs.
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JABLEB-4
DATA QUALITY EVALUATION FOR PRS Nos. 35-004(m) AND 35-014(g,)
Request | Location Sample Analytical ac
No | DNo. D No. Sute | Parameter Explanation
34 35-2167 | 0435-95-0011 PCB Accuracy | Low surrogate recovery, sample EQLs should be regarded
screen estimated and biased low.
34 35-2167 | 0435-95-0011 |VOC screen  Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
34 35-2168 | 0435-95-0015 PCB Accuracy | Low summogate recovery; sample EQLs should be regarded
screen estimated and biased low.
M 35-2168 | 0435-95-0015 [VOC screenl Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
M4 35-2168 | 0435-95-0019 PCB Accuracy | Low surrogate recovery; sample EQLs should be regarded
) screen estimated and biased low.
DATA QUALITY EVALUATION FOR PRS Nos. 35-014(g.) AND 35-016(n)
Request | Locston Sampie Qc
No | DNo. D No. Sute | Parameter Expianation
34 35-2169 | 0435-95-0021 | PCB ' | Accuracy | Low sumogate recovery; sample EQLS should be regarded
screen as estimated and biased low.
M4 352170 | 0435-95-0023 PCB Accuracy | Low surrogate recovery; sample EQLs should be regarded
screen as estimated and biased low,
M 35-2170 | 0435-95-0023 [VOC scr Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
34 352171 | 0435-95-0027 PCB Accuracy | Low sumrogate recovery; sample EQLs should be regarded
.| screen as estimated and biased low. Detected Aroclor 1260
concentration should be considered estimated and biased
- fow.
34 35-2171 | 0435-95-0027 |VOC screen  Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
34 35-2171 | 0435-95-0028 PCB Accuracy | Low surrogate recovery; sample EQLs should be regarded
screen as estimated and biased low.
34 35-2171 | 0435-95-0028 [VOC screen  Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
JABLE B-6
DATA QUALITY EVALUATION FOR PRS No. 35-016(b)
Request | Location Sample Analytical Qc
No | DNo. D No. Sute | Parameter Explanation
43 35-2190 | 0435-95-0005 PAH Accuracy | Total extractable SVOCs reported: 63 mg/kg (quantitated as
screen naphthalene). Sample result should be regarded as
estimated. :
43 35-2190 | 0435-95-0005 VOC screend  Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
59 35-2190 | 0435-95-0009 VOC screen Accuracy | Low internal standard area due to matrix effect; sample EQLs
should be regarded as estimated and biased low.
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JABLE B-7
DATA QUALITY EVALUATION FOR PRS No. 35-016(j)
Request [ Location Sample Analytical Qac
No. D No. D No. Suite Parameter Explanation
43 352192 | 0435-95-0062 PAH Accuracy | C10-C20 hydrocarbons reported: 190 mg/kg (quantitated as
screen tetradecane). Sample resuit should be regarded as
estimated.
55 352192 | 0435-95-0063 PAH Accuracy | C10-C20 hydrocarbons reported: 400 mg/kg (quantitated as
screen tetradecane). Sample result should be regarded as
estimated.
JABLE B-8
DATA QUALITY EVALUATION FOR PRS No. 35-016(q)
Request | Location Sample Analytical Qc
No © No. D No. Suite Parameter ‘ Explanation
21473 | 352114 AAC1137 PAH Accuracy | OR qualitatively identified; no quantitation performed.
| screen
21473 35-2114 AAC1139 PAH Accuracy | Target compound reported: benz{alanthracene 0.146 mg/kg.
: screen No surrogate recovery reported; sample result should be
regarded as estimated.
21473 35-2115 AAC1146 PAH Accuracy | Target compounds reported: chrysene 0.99 mg/kg, and
screen benzo[g,h,ijperylene 0.95mg/g. No surrogate recovery

reported; sample results should be regarded as estimated.

21473 35-2115 AAC1146 [VOC screenn  Accuracy | Low internal standard area due to matrix effect; sample EQLs
: should be regarded as estimated and biased low.

21473 35-2116 AAC1147 PAH Accuracy | Target compounds reported: benz{ajanthracene 0.135
screen mg/kp, benzo[kfluoranthene 0.25 mg/ky,

dibenzo[a hjanthracene 0.112 mg/kg, and
benzo[g,h,ijperylene 0.166 mg/kg. No surrogate recovery
reported; sample results should be regarded as estimated.

21473 352117 AAC1148 PAH Accuracy | Target compound reported: benz[ajanthracene 0.114 mg/kg
screen and benzo[ajpyrene 0.225 mg/kg. No surrogate recovery
reported; sampie results should be regarded as estimated.

TA-35 RFI Report ‘ B8-3 July 1996



Data Quality Evaluation Tables Appendix B

" “This page intentionally left blank.

July 1996 B-4 TA-35 RFI Report



Appendix C

Risk Assessment Calculations



Appendix C -Risk Assessment Calculations

APPENDIX C. RISK ASSESSMENT CALCULATIONS

Y
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No quantitative 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 |. DISTRIBUTIONS AND STATISTICAL TESTS FOR XRF DATA

11 Discussion

“This attachment presents a discussion of the statistical tests that were performed on the x-ray
fluorescence (XRF) data for the potential release sites (PRSs) in Technical Area (TA) -35. It also contains
the distribution plots, which provide an overview of the XRF data for inorganic chemicals in soil, sediment,
and tuff samples across all TA-35 PRSs (or groups of PRSs in decision sets). The followmg two types of

plots are provided:

. side-by-side box plots for the distribution of concentrations within a PRS (or group of PRSs) for
elements that are measured above detection levels in at least 20% of the samples (barium,
calcium, chromium, copper, iron, lead, manganese, potassium, thorium, titanium, and zinc) and

. side-by-side point plots of the concentrations within a PRS (or group of PRSs)> for elements that are
usually measured below detedoon levels (antimony, arsenic, cadmium, mercury. nickel, selemum
and uranium).

The distribution of the TA-35 data combined across all PRSs is also shown at the bottom of each plot.

XRF background data are available for eight of the elements in the first class (all except thorium and
titanium) and for most elements in the second class (all except selenium and uranium), as described in
Section 3.1.3 in Chapter 3.0 of this Resource Conservation and Recovery Act facility investigation (RF1)
report. Where available, the distribution of the background data is also shown at the bottom of the plot.

For the eight elements in the first class with XRF background data, four statistical tests were applied to
compare XRF background data with data from each PRS and group of PRSs. These tests supplement
the comparison 1o upper tolerance limits (UTLs) described in the background comparison sections in
Chapter 5.0 of this RFI report. The tests, which are summarized below, are described in Ryti et al. (1996,
53953).

. The t-test looks for an upward shift in mean at the PRS (or gréup of PRSs) rélatwe to background.
For the purposes of this test, below-detection-limit data are accommodated by using one-half of the
reported detection limit as if it were the measured result for a given sample.

. Likewise, the nonparametric Wilcoxon-Gehan test looks for an upward shift in the distribution at the
PRS (or group of PRSs) relative to the background distribution. This test, based on ranks rather
than actual data values, accommodates below-detection-limit data without the necessity for making
arbitrary replacement decisions. Results from this test tend to be well correlated with results from
the t-test, unless the t-test is influenced by one or more extreme outliers,

. The quantile test determines whether the number of PRS (or group of PRSs) samples included
among the highest 20% of the combined set of data from that PRS (or group of PRSs) plus the
background data is larger than would be expected if the PRS data came from the background
distribution. Because the test looks only at the highest 20% of the data, nondetects are not a
problem when they constitute less than 80% of the population. This test is sensitive to shifts
affecting only part of the data from the PRS (or group of PRSs).

. The slippage test determines whether the number of PRS (or group of PRSs) samples exceeding
the largest background measurement is larger than would be expected if the PRS data came from
the background distribution. Again, nondetects are not a problem for this test unless for some
reason there are nondetect values above the maximum positive value in the background data set.
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Likewise, this test is sensitive to shifts affecting only part of the data from the PRS {or group of !
PRSs). ;

The plots for titanium and antimony have been rescaled to delete one vety high outlier in each case.
Including the outliers would compress the plot on the horizontal scale and make the distribution of data
unintelligible. The titanium outlier is located in PRS No. 35-004(a); the antimony outlier is located in PRS
No. 35-016(q).

12 Description of the Plots
L2.1 BoxPlots

Inthe sade—by-sde box plots, the distribution of concentrations ‘at a PRS (or group of PRSs) is
represented by a central “box” with “whiskers™ and sometimes additional lines representing outliers that
are far removed from most of the data.

e The central box includes the middle 50% of the data (at least). lts width estimates the interquartile
range (IQR), which is the difference between the 75th and 25th percentile of the underlying
ot

. The whﬁ‘e bar across tms box designates the medaan concentration (the 50th percenlile of the
data). :

. Whiskers, which are the dashed horizontal lines extending left and right of the box to the staple end
bars, cover all the data observed within a distance 1.5°1QR of the ends of the central box. Fora
normal distribution, this would include approximately 90% of the data, except 5% at each end.

. Each value beyond the whlskers is plotted explicitly with a vertical Ime Because the distributions
illustrated in these plots are mostly skewed rather than symmetric, these outliers tend to be on the
high side much more frequently than on the low side.

Below-detection-limit results are included in these distributions at one-half the reporied detection limit.
Additional information shown on these plots include

. sample sizes (shown in parentheses to the right of the largest observation at each PRS);

. UTLs, where applicable (shown by vertical dashed lines for the XRF measurements and dotted
lines for results of samples prepared by using total digestion methods); and

. statistical test results, indicated next to the PRS (or group of PRSs) label on the y-axis. For
example, " indicates that the t-test rejected the hypothesis that the PRS data come from the
background level at the 5% significance level, and “g,” “q,” and “s" indicate rejection of the same
null hypothesis by the gehan, quantile, and slippage tests, respectively.

As an exampie, consider the box plot for chromium (see Figure Al-5). Only about 42% of the chromium
XRF measurements are above the detection limit, which is 12 mg/kg in most cases. Therefore, for some
PRSs the box plot collapses o a single line at one-half the detection level (for example, see PRS No. 35-
003[e]). In several other cases, at least half the samples are below the detection level so the median line
is at 6 mg/kg (for example, see PRS No. 35-010[a] and the background distribution). A PRS with
consistently elevated resulls stands out relative to the others, such as PRS No. 35-016(g), which is an
outfall permitied by the National Pollutant Discharge Elimination System that receives cooling tower
blowdown. :
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-The large number of PRSs for which the statistical background comparison tests fail indicates that
chromium is an element that has been widely released at TA-35. :

. The t-test and the gehan test fail for the combined data. However, note that 17 samples above the
background maximum out of a total of 429 is not statistically excessive given that only 44
background samples were analyzed.

‘. In most cases where the null hypothesis was rejected, both a test for overall shift (the t-test or the
gehan test) and a test for a shift in the tail (the quantile test or the slippage test) failed. The t-test
and gehan test generally fall together; therefore, they do not provide independent information.

. Frequently these tests fail when no individual observation éxceeds the UTL (for example, PRS Nos.
- 35-010{e] and 35-016{c and dJ). The opposite situation is more rare, where one observation
-exceeds the UTL but no statistical test fails (for chromium, only PRS No. 35-016[q]). .

Note that for thorium the background UTL value was derived from “whole rock” measurements (samples
were completely digested using hydrofiuoric acid) on samples from all soil horizons.

122 Point Plots

Where most (approximately 80%) of the observations are nondetects, box plots are uninformative and
are replaced by point plots in a similar format.

. Below-detection-limit results are represented by a square plotied at one-half the detection level.
Muttiple below-detection-limit results are usually overplotted.

. Above-detection-limit results are represented by a plus symbol at the appropriate level.

. As before, sample sizes are indicated, and total digestion UTLs and background comparisons are
presented where available.

As an example, consider the poim plot for arsenic (see Figure Al-1). Fewer than 10% of the observations
are reported above the detection level, which for most TA-35 samples was 5 mg/kg. A handful of higher
detection levels, up to 33 mg/kg, were reported in both PRS and background samples. Only one positive
background result was reported, and it was also at 5 mg/kg. Only a2 handful of the positive results exceed
the mixed soil partial digestion UTL (7.8 mg/kg), and hone exceed the total digestion UTL of 18 mg/kg.

Statistical tests were performed for arsenic, but the results are not meaningful and are not shown in
Figure Al-1 because they are artifacts of the different detection levels, and only a single background
sample was reporied above detection level. PRSs for which all results were reported as below the higher
limits (PRS Nos. 35-016{m, o, and p]) fail the t-test, and some PRSs with more than one result out of only
five or six above 5 mg/kg fail the slippage test. Only one gehan test comparison failed (PRS No. 35-
016[d], which has five samples including two reported above 5 mg/kg). The quantile test could not be
performed because less than 20% of the data were above the detection level. Overall, the number of
tests failed is not out of line with an expected false positive rate of 5% (see below). Together with the fact
that no observation exceeds the total digestion UTL for arsenic, this low failure rate is taken as an
indication that arsenic has not been released at TA-35.

.3 Summary of Statistical Test Results
All tests were conducted at the 5% significance level, which means that they can be expected to falil 5%

of the time even where there is no true difference between the PRS (or group of PRSs) and background.
Because four tests are being applied to nine elements, for a total of 36 tests in each PRS, occasional
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false positive results are expected. Therefore, it is most useful to look for patterns in the results: elements
that are above background at several PRSs or multiple elements above background at the same PRS (or
group of PRSs).

At least one statistical background comparison test was failed by the combined TA-35 data for the
elements chromium, copper, lead, and zinc. All these elements are expected in a heavily industrialized
area such as TA-35. Consistently, statistical comparisons of these elements with background for
individual PRSs (or groups of PRSs) rejected the null hypothesis more than the expected 5% of the time:
the t-test and gehan test failed for more than 40% of the PRSs; the quantile test and the slippage test
failed for at least 10% of the PRSs, except the slippage test for chromium. The test results also provide
some less consistent evidence for releases of nickel.

PRSs for which a relatively large number of statistical background comparison failures were reported
were PRS Nos. 35-003(d, |, q, and r); 35-004(b) (where the only inorganic chemical actually above its
UTL was one copper result); and 35-016(e, g, and h). Chemicals that failed background comparison tests
were carried forward to the screening assessment as described in Section 3.2 in Chapter 3.0 of this RFI

report.
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Figure A1. Distribution of arsenic in TA-35 PRSs.
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Figure Al-7. Distribution of iron in TA-35 PRSs.

Draft TA-35 RF1 Report -11 , June 1996



- Distributions and Statistical Tests for XRF Data

Attachment I

35-003(d,.q) o (61)
85-003(e) | O(4)
35-003(1.9) o (s)
35-003(h) o (5)
35-003(m) o)
35-003(misc) o (25
35-003{0) o)
35-003(other) 0
35-003(n) o o@)
35-004(a) o (s
36-004(b) o(s)
35-004(9) o(s)
35-004(m) 0 (4)
35-007 o (14)
3$5-008 o(18)
35-000(a) o(8)
35-008(b) o(15),
as009(c) | D@39
35-009(d) o@7n
35-000(e) o (s)
35-010(a) o)
35-010(b) o(e)
35-010(d) o ()
35-010(e) o (5)
35-014(g1) D (4)
35-014(g3) 0(12)
35-015(a) D O +(20) -
35.016(a) o)
35-016(b) D@
35-016(c) 0 +()
35-016(d) =] + (5
35-016(e) o (4) :
35-016(1) o +@
35-016(g) o(s)
35-016(h) o@
3501601 0@)
35-016() o @)
35-016(k) o)
35-016(7) + (1)
35-016(m) 0 (4)
35-016(0) 0(13)
35-016(p) 0 (4)
35-016(Q) o+
35-018(a) o (6)
AL o0 oo + (429)
BACKGROUND o®
T T T T |
10 20 30 40 50
mg/kg
Figure Al-8. Distribution of mercury in TA-35 PRSs.
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Figure Al-8. Distribution of potassium in TA-35 PRSs.
Dratt TA-35 RFi Report 113 : June 1996




Distributions and Statistical Tests for XRF Data

Antachment 1

|
| :
35-003(d 1.9) VeIl | 169  whole rock UTL =--eee- ?
35-003(e) @) I XAFUTL = —
35-003{1.9) t n 1(5) l
*g* 35-003¢h) =3 (5) |
$5-003(m) | ppm— () l
35-003(misc) T - T 1 1(28)
35-003(0) =3 3 |
35-003(other) x(@) |
35-003(r) O .- D— T T | ' 1(31)
85-004(a) E4&D-3 {5) |
35-004{b) ern 1(6) |
95-004{g) e |
35-004(m) £ (4) |
85-007 €N -2 (14) ,
85-008 e v Y o33 (18) |
35-009(a) E—m3m--3 (8) |
55-000(b) Be-REmTT 118
35-009(c) - —— 3 I Y
35-000(d) B T vvneneenid {27) |
35-000{e) - 1(5) I
*g* 35010{a) [ <20l et ol | 1 (9}
“I9q* 35-010(b) L e A T3
35-010(d) B i) l
35-010(e) Eormmeese vy 5y (5)
35-014{g1) £ e m——— 23 (4) |
35-014(g3) ) Borrr el 1(12) |
35-015(a) . — S— 3 @0 |
85-016(a) R - 3 (5) ]
35-016(b) E -y 2 (4) |
*g" 35-016(c) T (4) |
35.016(d) G-t 1(5) '
365-016(a) -3 (4) |
a5-016{N) B0 (4)
95-016{g) 1 e 1(5) I
35-016(h) —--a(7) |
36-016() . ST
35-016() BT e 3 {4) ]
35016() £ Emmmeeym—3 (4) |
35-016() =) I
35-016(m) =3 (@) I
95-016(0) ' =33 1 (19)
35-016(p) 6t a ({)
25-016(Q) By oeea T (6)
*g* 95-018(a) [ -3 (6) |
ALL PPHY B sivmmmnl 119 [ 1(429)
BACKGROUND I - an | 1 1 (48)
|
]
i i i i I
200 400 600 800 1000
mg/kg
Figure Al-10. Distribution of manganese in TA-35 PRSs.
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Figure Al-18. Distribution of zinc in TA-35 PRSs.
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