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Executive Summary

The Air National Guard Readiness Center (ANGRC) implemented a comprehensive Installa-
tion Restoration Program (IRP) to assess the extent of suspected contamination at four sites at
the Arizona Air National Guard Base (the Base) at Sky Harbor International Airport in
Phoenix, Arizona and at one site at the Papago Military Reservation (Papago) approximately
four miles northeast of the Base. The Base lies within the East Washington Area (EWA), a
state Superfund site designated because of presence of volatile organic compounds (VOCs) in
grouadwater at various locations throughout the area. During the SI a fifth site at the Base
was identified. A Preliminary Assessment (PA) for the Base was completed in 1988. The
IRP has progressed to the site investigation (SI) phase, results of which are presented herein.

The ANGRC IRP is designed to accelerate specific phases of the restoration program by
generating data of sufficient quality during the SI to support one or more of the following
recommendations:

® Generate a decision document recommending no further action
® Initiate a focused feasibility study/remedial measure

¢ Implement an immediate response

® [nitiate a remedial investigation/feasibility study (RI/FS).

S1 field activities were conducted from December 4, 1990 to July 12, 1991 and were divided
into two tasks: screening activities and confirmation activities. Screening activities identi-
fied presence or absence of contamination and served as a basis for subsequent confirmation
activities. Screening tasks included conducting geophysical and sail organic vapor (SOV)
surveys and installing piezometers to aid in placement of soil borings and monitoring wells,
and to discern location of utilities and munitions disposal areas. Only those screening tasks
that could aid subsequent confirmation activities were utilized at each site.

Confirmation activities included soil borings and soil sampling, monitoring well installation,
hydraulic testing, groundwater sampling, and laboratory analysis of soil and groundwater
samples. Borings and wells were strategically placed to characterize each site and to

ascertain background groundwater quality at the study area.

A preliminary risk evaluation was performed to determine if there are immediate and
substantial hazards resulting from potential exposures to site-related chemicals. Analytical

KN/WPS83 . EXS/11-06-92/F1 xvi




data were compared with applicable or relevant and appropriate requirements (ARARs) and
appropriate risk-based criteria to determine if any immediate action was required and to
identify those areas of potential concern.

Site 1. JP-4 Hydrant Area

Geophysical surveys were conducted to ascertain subsurface features prior to drilling and
sampling. Soil organic vapor (SOV) surveys were used to detect organic compounds. Four
soil borings and one monitoring well were drilled for soil and water samples.

Tetrachloroethylene (PCE), benzene, and dichloroethene (DCE) were detected in SOV data at
microgram per liter (ug/L) conceatrations. Xylene, total petroleum hydrocarbons (TPH),
acetone, and bis(2-ethylhexyl) phthalate occurred in soil at levels in the part per billion (ppb)
range. TPHs, the primary suspect contaminants, are limited to within 2 feet of the soil
surface. Groundwater samples at site contained DCE and TCE concentrations below
reporting limits and are not likely related to past releases from Site 1.

Results of the SI are not indicative of significant releases of fuel products from this site. Sail
and groundwater chemical concentrations are similar to background concentrations. Risk
assessment for the site does not indicate a substantial threat to human health or the environ-

ment.

Recommendation - Proceed to a decision document recommending no further action,

Site 2. Hazardous Waste Storzge Area

SI activities at Site 2 consisted of geophysical and SOV surveys and drilling of three soil
borings and one monitoring well for soil and water samples. SOV analysis at Site 2 detected
low pg/L concentrations of DCE and TCE similar to Site 1. Three volatile and five
semivolatile organic compounds were detected in laboratory analysis of soil at Site 2;
however, detected compounds occurred in isolated localities at ppb concentrations. The
metals aluminum and beryllium exceeded health-based guidance levels in soil. Groundwater
samples downgradient of Site 2 indicate the presence of 1,1-Dichloroethane (1,1-DCA) and
1,2-Dichloroethene (1,2-DCE) at concentrations similar to background samples; therefore,

Site 2 does not appear to contribute to groundwater quality concems.

Results of the SI for Site 2 do not indicate a substantial threat to human health or the
environment; however, elevated metal concentrations in soil are noted. Aluminum and
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beryllium are not extensively handled at the site and thus, are thought to be naturally
occurring.

Recommendation - Collect additional background soil samples to verify the concentration of
natural occurrence of aluminum and beryllium. If metals are naturally occurring, proceed to
a decision document recommending no further action; otherwisc, expand the SI.

Site 3. / B, r Ar

SI aciivities at the Site 3 consisted of surface geophysics, soil sampling, and monitoring well
installation. Three soil borings and two monitoring wells were drilled and sampled at the

site,

Site 3 analyses indicated aromatic VOCs in approximately 30 percent of soil samples, but no
widespread contamination is evident. The source of the compounds was not confirmed. The
downgradient monitoring well at Site 3 contained DCE and TPH at levels consistent with
basewide upgradient concentrations. Several organic compounds were detected in the
upgradient well at Site 3 at parts per million (ppm) concentrations; the source has not been
confirmed.

Soil and groundwater contamination at Site 3 are not expected to cause a significant risk to
human health and the environment. Contaminants in soil do not appear to be migrating irto
groundwater. The presence of groundwater contaminants in the upgradient well are thought
to be associated with Site 6 and will be further investigated with Site 6.

Recommendation - Proceed to a decision document recommending no further action..

Site 4. 107th Tactical Control Squadron (107 TCS)/111 Air Traffic Control Flight
(111 ATCF) Hazardous Waste Collection Arza (Papagol

Investigation activities at Site 4 consisted of geophysical and SOV surveys, surticial soil

sampling, and installation of two monitoring wells and three piezometers for groundwater

sampling.

Target compounds at the site were restricted to surface soil and vertical migration is not ‘
believed to be significant because the compounds were not detected in shallow ground-water.
Several inorganic constituents in soil exhibited concentrations above background. Aluminum
concentrations in soil are above health-based guidelines; it is not known if the aluminum
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concentration in soil is associated with Site 4 or if it represents undetermined variability in
background concentrations. Elevated TPH in surface soil is likely related to vehicle parking
activities, and no significant risk to human health or the environment is predicted.

Recommendation - Collect additional background soil samples to determine variability of
aluminum in soil and proceed to a decision document recommending no further action, if the

aluminum is naturally occurring; otherwise, expand the SI.

Site 5. Ammunition Dump
SI activities consisted of conducting geophysical surveys to ascertain the location of suspected
historical ammunition disposal. One well boring provided soil and water samples for

analyses.

Based on historical results, target areas for geophysical studies were near the Base fire
station and Building 46. No anomalies were identified near the fire station. Several
anomalies at Building 46 were attributed to utilities and no large anomalies were detected that
would indicate ammunition burial locations. Geophysical surveys do riot indicate conclusive
evidence of buried material however, lack of stratification in the area may suggest past
disturbance. Analyses indicate that acetone, aluminum, and manganese are present in soil at
concentrations above background; copper, silver, zinc, and nitrate were detected above
background concentrations in groundwater but below levels of risk-based concern.

Recommendation - Because of planned airport runway expansion in the near future that
would require excavation, confirmation activities such as excavation of test pits and trenches
near previous areas of munitions discovery are recommended.

Site 6. Petroleurn, Qil, and Lubricant (POL) Arga
During the course of investigating Site 3, aromatic hydrocarbons were detected in the field

screening of water samples from a location upgradient to Site 3. The Base POL storage area
was identified as a potential source and a soil boring and monitoring well were drilled to
evaluate the presence or absence of contaminants at Site 6.

Several VOCs, in ppm concentrations were identified in soil and in groundwater at Site 6.
Compounds and concentrations identified are similar to those identified upgradient of Site 3
and are indicative of fuel-related materials. Benzene was detected in groundwater samples at
levels greater than 1600 times MCL in April and June 1991.
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Recommendation - Drill additional borings and install monitoring wells west, north, and
south of the POL area to ascertain vertical and horizontal extent of organic compounds in the

soil and groundwater.

ST
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1.0 Introduction

1.1 Purpose of Report

1.1.1 Background

The Air National Guard Readiness Center (ANGRC) through the Air Force Engineering and
Services Center (AFESC), has entered into an Interagency Agreement (IAG) (No. 1489-
1489-A1) with the U.S. Department of Energy (DOE). Under this agreement, the DOE
provides technical assistance for implementing the ANGRC Installation Restoration Program
(IRP) and related activities. The ANGRC has requested support of the DOE in assessing the
extent of suspected contamination at five sites at Arizona Air National Guard 161st Air
Refueling Group (161 AREFG) facilities at Sky Harbor Intcrnational Airport (the Base) and
Papago Military Reservation (Papago) in Phoenix, Arizona.

Martin Marietta Energy Systems, Inc. (Energy Systems), operating subcontractor for DOE
facilities at Oak Ridge, Tennessee, is providing technical assistance to DOE through the
Hazardous Waste Remedial Actions Program (HAZWRAP). Energy Systems contracted IT
Corporation (IT) to conduct a site investigation (SI) and to provide a SI report that serves as
the basis for subsequent IRP activities.

SI field activities began with preparation of plans to acquire field data that satisf, objectives
of the SI (IT 1950). Field work commenced December 4, 1990 and was completed July 12,
1991. :

1.1.2 Purpose

The ST was conducted to acquire necessary data to either confirm or deny existence of
suspected environmental contamination and to provide data needed to support subsequent
remedies. Specific objectives of the SI were to:

* Identify site-specific chemical contaminants and their concentrations in soil and
groundwater.

* Supplement and refine existing geologic, geochemical, hydrogeologic, and
chemical data bases for the study sites.
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¢ Evaluate chemical migration pathways, sit¢ hydrogeoiogy, and specifics of
groundwater movement that influence migration of site related chemicals.

¢ Evaluate potential receptors for any migrating contamination.
* Provide data that are adequate for executing one or more of the following:
- Generating a decision document recommending no further action
- Recommending initiation of a remedial investigation/feasibility study (RI/FS).

Implementing a remedial response
Recommending initiation of a focused feasibility study/remedial measure

Four sites at the Base and one site at Papago were targeted for investigation as potentially
contaminated as a result of past use and disposal of material and waste that subsequently have
been characterized as hazardous. During the site investigation analytical cata disclosed that
an upgradient site to Site 3, the POL area, was potentially releasing environmental contami--
nants. The POL area was designated as Site 6. Tlis report documents collection and
analysis of data gathered during the SI and presents investigation findings.

1.2 Report Organization

This report is organized to provide a logical description of investigation sites, investigation
activities, results, analysis of site related risks to human health and the environment, and
conclusions and recommendations. Chapter 1.0 reviews the report purpose, discusses the

" history of the Base, and provides descriptions of investigation sites. It also includes a
summary of previous investigations and discusses regional and local envircamental settings.

The SI general approach is presented in Chapter 2.0. This chapter also presents methods
used during field efforts to collect site-specific data.

Chapter 3.0 presents and discusses all available data collected during SI field investigations.
It also discusses geology and hydrology on a site-by-site and Base-wide basis. Conclusions
drawn from data are also presented in this chapter.

Chapter 4.0 presents findings of a preliminary risk assessment, which defines potential
chemicals of concern, migration pathways and receptors, and assesses hazards of chemicals
of concern. This chapter includes significant findings frem both a human health and environ-

mental standpoint.
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Chapter 5.0 reviews data and significant SI findings and summarizes conclusions for each
site. Recommendations for each site are also included.

7.3 Base Location and History

Sky Harbor International Airport, located within the City of Phoenix, Arizona, is base for
the 161AREFG. The Base is located on approximately 51 acres of land leased from the City
of Phoenix at the airport (Figure 1-1), specifically, in Maricopia County, Section 13,
Township 1 North, Range 3 East. Areas north and west of the Base are occupied primarily
by the airport and south and east of the Base are undeveloped lands adjoining the Salt River
valley. The Base and Sky Harbor International Airport lie within the East Washington Area
(EWA) Arizona State Superfund Site (Kleinfelder, 1989). The location has been occupied
continuously since construction of the Base in 1951.

The 161AREFG supports the 107th Tactical Control Squadron (107TCS) and the 111th Air
Traffic Control Flight (111ATCF) located at Papago Military Reservation, approximately 4
miles northeast of the Base (Figure 1-1). Papago is also located within the City of Phoenix
in a mixed residential and light industrial area within Section 32, Township 2 North, Range 4
East.

1.4 Previous Program Activities

A Preliminary Assessment (PA) of Base operations was completed in July 1988 by the
Dynamac Corporation through the Hazardous Materials Technical Center (HMTC, 1988) in
accordance with the ANGRC IRP. This is the only previous investigation associated with the
sites. The PA identified and evaluated suspected concerns associated with past hazardous
waste handling procedures, disposal sites, and releases of materials on the Base and at
Papago. Four sites were identified at the Base and one at Papago as being potentially
contaminated due to past handling and disposal activities. Site descriptions and findings of
the PA are summarized in the following sections.

1.5 Site Description

Five sites were targeted for investigation under the SI. Identified Sites 1, 2, 3, and 5 are
located at the 161 AREFG facility at Sky Harbor International Airport (Figure 1-2). Site 4 is
located at Papago Military Reservation (Figure 1-3). Sites are designated as follows:

® Site 1 - JP-4 Hydrant System
® Site 2 - Hazardous Waste Storage Area
# Site 3 - Fuel Bladder Area

KNAWTIS 1/11-0672/F1 1-3
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® Site 4 - 107th Tactical Control Squadton (107TCS) Hazardous Waste Collection
Area
® Site 5 - Ammunition Dump

1.5.1 Site 1 - JP-4 Hydrant Area

Site 1, the JP-4 hydrant system was investigated to determine extent of potential contamina-
tion resulting from valve releases and surface spillage within fenced portions of the hydrant
system (Figure 1-4). The hydrant system consists of a serics of pumps, pipes, and valves
located above ground and underground, used in aircraft refueling. According to PA
documentation (HMTC, 1988), small releases may have occurred in the past. The total
amount of fuel released is estimated as a smal! volume (less than 1,100 gallons) although
actual amounts are unknown. Constituents of concern at Site 1 are fuel products including
volatile and semvolatile organic compounds (VOC and SVOC) and total petroleum hydrocar-
bons (TPH).

1.5.2 Site 2 - Hazardous Waste Storags Area

Site 2, the hazardous waste storage area, is used to store drums of waste liquids including
solvents such as PD-680 (similar to Stoddard solvent), and petroleum, oils, and lubricants
(POLs). Site 2 is shown in Fizure 1-5. This location is south of the area identified in the
PA; although the PA accurately describes the site, its location is incorrectly given. The site
consists of a concrete pad partially enclosed on three sides by a brick wall and a chain-link
security fence.

Site 2 was identified in the PA because portions of soil next to the concrete pad were visibly
stained. The PA estimated a small release of liquids (less than 1,100 gallons) may have
occurred throughout 5 to 6 years of operation at the site, although the actual amount i3
unknown. Constituents of concern at Site 2 are VOCs, SVOCs, and metal contaminants.

1.5.3 Site 3 - Fuel Bladder Area

Site 3 (Figure 1-6) is located adjacent to the west boundary of the Rase and is on airport
property. This site was used as a temporary storage area for three 30,000-gallon capacity
fuel bladders during 1972 and 1973. One of the bladders is suspected to have released an
estimated medium volume (1,100 to 4,675 gallons) of fuel during use; however, the actual
amount released is unknown. Constitucnts of concern at Site 3 are VOCs, SVOCs, TPH,
and organic lead. The PA identified Site 3 as an area west of Building 25, encompassing
portions of a fenced airport-controlled area (Figure 1-6). During SI field activities, a map
was discovered depicting temporary fuel storage areas as being located west of areas

KN/WPS83.1/11-06-92/F1 1-7
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identified in the PA. To accommodate this variation of site location, soil borings and
monitoring Wells were positioned so that data were collected from both areas.

1.5.4 Site 4 - 107TCS Hazardous Waste Coilection drea

Site 4, the 107TCS hazardous waste collection area, is located at Papago Miiitary Reserva-
tion. Site 4 consists of 2 portion of a graveled, fenced parking lot used to collect liquid
wastes in 55-gallon drums (Figure 1-7). During a 1987 site reconnaissance, the storage area
was found to be in a location different from that identified in the PA. Due to the uncertainty
in actual site location, both sites were investigated. The areas are labeled Site 4A and 4B in
Figure 1-7; 4a is currently occupied and 4B is identified in the PA. Materials collected at
the site include fuels, solvents, and motor and gear oils. An area surrounding the storage
area was visibly stained during the PA, resulting in identification as an investigation site.
The amount of material released is uninown but is estimated as a small volume (less than
1,100 gallons).

1.5.5 Site 5 - Ammunition Dump

Site 5, the ammunition dump, consists of an area where 50-caliber ammunition was buried
between 1952 and 1958. Trenching operations at the Base in 1980 discovered ammunition at
a depth of 6 to 8 feet below the surface; however, the extent is not known. Site 5, identified
in the PA, is shown in Figure 1-8. Figure 1-8 also identifies locations where ammunition
was discovered during trenching activities. Due to the discrepancy among site locations, Site
5 was expanded to encompass both areas. Compounds of concern at the site include
ammunition, metal constituents, and nitrate compounds from propellants. The volume of
material disposed at Site 3 is uncertain.

1.5.6 Site 6 - POL Arsa

Site 6, the petroleum, oil, and lubricant (POL) storage area consists of a series of under-
ground storage tanks, connections, and distribution pipes (Figure 1-9). The site was not
identified in the PA for investigation, however, the site was added to the current IRP
investigation because of its potential for contamination and being situated upgradient to Site
3. The amount of material released, if any, is unknown.
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1.6 Regional Investigation Area
1.6.1 Environmental Setting

1.6.1.1 Climatology

Phoenix, Arizona is located in the Sonoran Desert and is characterized by warm arid
conditions. Temperatures range from very hot in summer, typically higher than 9O°F from
early May through early October, and over 100°F from early June through early September
to cool in winter months, averaging 65° to 66°F in December and January (Ruffner and Bair,
1987). Average annual precipitation is 7.11 inches, occurring primarily in two seasons: from
late November to early April associated Pacific storms; and during July and August as
convective thunderstorms. Winds are generally easterly and light witli mean velocity of 6.3
miles per hour (mph). High winds periodically occur with thunderstorms during summer
months and may also occur in spring with Pacific storms. The net precipitation is negative
63 inches per year and maximum rainfall intensity, based on a 1-year, 24-hour rainfall, is
1.5 inches (HMTC, 1988). Average monthly and annual precipitation, temperature, and
wind data are presented in Table 1-1.

1.6.1.2 Physiography and Topography

The City of Phoenix lies within the Salt River Valley of the Sonoran Desert Section of the
Basin and Range physiographic province (Fenneman, 1931). The Basin and Range is
characterized by fault block and volcanic mountain ranges separated by relatively flat alluvial
valleys. Phoenix is located on an alluvial valley at an elevation of approximately 1,100 feet
above mean sea level (msl). South of Phoenix, approximately 6 miles from the Base, the
South Mountains rise to an elevation of 2,500 feet msl. Eighteen miles southwest of the
Base, the Estrella Mountains rise to 4,500 feet ms!; 30 miles west the White Tank Mountains
rise to 4,100 feet msl; and the Superstition Mountains rise to 5,000 feet msl approximately ‘
30 miles to the east (Ruffner and Bair, 1987). The Hieroglyphic Mountains border the valley
on the rorth at an elevation of 3,370 feet msl, and the Camelback Mountains border on the
east and northeast rising to 2,700 fest msl (Brown and Pool, 1989).

Salt River is the primary surface drainage system of the area sloping west through Phoenix to

a confluence with the Gila River. Salt River is generally dry and flow occurs during
prolonged periods of intense precipitation or during releases from upstream reservoirs.

KN/WPS83.1/11-06-92/F1 1-15
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Land surface altitudes at the Base range from 1,110 feet msl along the southem boundary to
near 1,120 feet msl in the northeast, sloping gently west (Figure 1-2). South of the Base, an
escarpinent forms the edge of the Salt River valley. Land surface altitudes at Papago range
from 1,348 feet msl on an unramed butte to approximately 1,220 feet ms! in the northwest
portion of the area (Figure 1-3).

1.6.1.3 Scil Conditions

Soils at the Base consist primarily of the Carrizo fine sandy loam and the Gilman loam
(Figure 1-10) (U.S.D.A., 1974). Soils along the south perimeter of the Base, adjacent to
Salt River are considered alluvial land.

The Carrizo fine sandy loam is a moderately alkaline, excessively drained soil that forms on
floodplains and alluvial fans of the Salt River. The surface layer is a brown, fine sandy
icam approximately 15 inches thick. The subsoil is light brownish gray, very gravelly sand,
appro-imately 55 inches thick. Permeability of Carrizo soil is very rapid, more than 20
inches per hour (1.41 x 107 centireters per second (cm/s).

The Gilman loam is a moderately alkaline, well-drained soil that also forms on floodplains
and ailuvial fans of the Salt River and other large streams. The surface layer of the Gilman
soil is pale brown loam approximately 13 inches thick. The subsoil is light yellowish-brown
loam approximately 47 inches thick. Permeability of the Gilman soil is moderate, from 0.63
to 2 inches per hour (4.45 x 10* to 1.41 x 107 cm/s).

Alluvial lands consist of stratified, recently deposited stream sediment in channels of the Salt
River, including adjacent areas of afluvial material deposited by the river. These deposits
may be up to 1 mile wide. The surface layer of alluvial land ranges in texture from gravelly
sand to very gravelly sand to fine loam. Material beneath the surface layer is very gravelly
sand to very fine sandy loam and locam and may include large cobbles to boulders. Perme-
ability ranges from rapid to very rapid, from 6.3 to over 20 inches per hour (4.45 x 10° to
over 1.41 x 10 cm/s).

Soils at Papago consist primarily of the Cavelt gravelly loam (Figure 1-11), which is a
moderately alkaline, well-drained soil that forms on fans that extend outward from the base
of mountains or buttes. The surface layer of Cavelt soil is light yellowish-brown gravelly
loam, underlain by light brown gravelly loam to a depth of 10 inches. The subsoil is a white
hardpan consisting of pebbles cemented together with calcium carbonate (caliche). The
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hardpan is approximately 36 inches thick. The substratum is very pale brown gravelly loam
approximately 14 inches thick, cemented by calcium carbonate. Permeability is moderate in
the upper part of the soil profile (4.45 x 10 to 1.41 x 10™ cm/s) and very slow in the

hardpan (less than 4.24 x 10 cm/s).

1.6.1.4 Land Use
Land use surrounding the Base is primarily industrial. Sky Harbor Intemnational Airport

abuts the Base on the north, east, and west sides and the Salt River forms the southern base

boundary.

Papago is set in an area of mixed land use. Residential areas occur north and west of the
reservation. Light industry is located west and southwest of the site, and areas east and
southeast are mixed military reservation and recreational use.

1.6.2 Regional Geology and Hydrogeology

1.6.2.7 Regional Geology

The area surrounding Phoenix is located in the Basin and Range physiographic province and
is characterized by large-scale normal faulting, igneous and metamorphic mountain ranges,

and deep basins with up to 10,000 feet of sedimentary and volcanic fill. Detailed structure

of individual basins has been largely obscured by erosion.

The following discussion of geology and hydrogeology of the area is largely adapted from
Brown and Pool (1989). Geologic deposits in the area are divided into six primary units:
metamcrphic and granitic rocks; extrusive rocks; red unit; and upper, middle, and lower

units of the basin fill.

Granitic rocks and schist and gneiss of Precambrian to Tertiary age compose most of
surrounding mountain ranges, occur around basin boarders, and underlie basin fill. These
rocks provide source material for basin fill and form viriually impermeable hydrologic

boundaries to the basin.

The red unit consists of reddish-colored, well-cemented breccia, conglomerate, sandstone,
and siltstone containing granitic and rhyolitic clasts, more than 600 feet thick and predating
Basin and Range disturbance. Particles are derived from pre-Basin and Range uplands with
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sizes ranging from clay to boulders. Deposition occurred in playa, alluvial fan, and debris
flow environments with locally mafic to felsic extrusive igneous rocks interbedded among
sedimentary deposits. The age of red unit deposits is estimated to be 17.5 to 22 million
years old.

Crystalline rocks and the red unit are overlain by the lower alluvial unit through faulting or
stratigraphic processes. The lower alluvial unit is in turn overlain by the middle alluvial unit
and then the upper alluvial unit. The alluvial units record areal subsidence of the basin and
filling of more than 10,000 feet of sediments and extrusive igneous rocks.

The lower alluvial unit is divided into two parts, the lower part of the lower unit, and the
upper part of the lower unit. The lower part of the lower unit consists of mudstone,
siltstone, gypsiferous and anhidrotic mudstone and siltstone, sand, gravel, conglomerate,
halite, arhydrite, and interbedded basalt. Thicknesses of deposits range from less than 1,000
feet to more than 10,000 feet. Deposits of the lower part of the lower unit were accumulated
in playa, alluvial fan, fluvial, and evaporitic environments prior to 10 million years before
present (BP) time.

The upper part of the lower unit consists of silt, clay, mudstone, siltstone, gypsiferous
mudstone, gypsum, sand, and gravel ranging in thickness from O to more than 1,000 feet.
The contact between lower and upper parts of the lower unit is gradational in most areas and
is characterized by increased heterogeneity in geophysical and particle size logs.

The middle unit of the basin fill consists of weakly consolidated silt, clay, siltstone, silty
sand, and gravel with local moderately to well indurated siltstone. The deposit was accumu-
lated in playa, alluvial fan, and fluvial environments with thicknesses ranging from 0 to
approximately 800 feet. Middle unit deposits were accumulated between approximately 8
and 3.3 million years BP. Contacts with the upper part of the lower unit are gradational.

The upper unit of basin fill includes gravel, silt, and sand deposited in channel, floodplain,
and alluvial fan environments derived from drainage areas of the Salt, Gila, Agua Fria, and
Verde Rivers. Thickness of upper unit deposits range from 0 to 400 feet and the unit forms
a gradational contact with the middle unit.

KNIWPS83.1/11-06-92/F1 1-21




1.6.2.2 Regional Hydrology

Crystalline rocks surrounding the basin are effectively impermeable, forming hydrologic
borders to the basin. Groundwater occurs in sedimentary deposits of the Salt River Valley
area under leaky confined to unconfined conditions. The red unit is not a regionally
important aquifer; however, where locally fractured or faulted, it may yield up to 1,000
gallons per minute (gpm) to wells. The lower alluvial unit of basin fill is generally
saturated and under leaky, confined conditions. Transmissivity (T) is estimated to range
from O to 7,000 feet squared per day with hydraulic conductivity (K) ranging from 3 to 25
feet per day (1.1 x 107 to 8.82 x 10 cm/s) (Brown and Pool, 1989).

The middle unit is reported to occur under saturated unconfined to leaky confined conditions.
Transmissivity is estimated to range from 0 to 20,000 feet squared per day with a K of 4 to
60 feet per day (1.4 x 107 to 2.1 x 10 cm/s).

The upper unit occurs generally under unconfined conditions with saturated thickness (b)
ranging from O to 350 feet. Transmissivity of upper unit deposits is estimated at 20,000 to
150,000 feet squared per day with a K of 180 to 1,700 feet per day (6.35 x 10?2 to 6.0 x 10"
cm/s) (Brown and Pool, 1989).

Groundwater recharge in the area is derived from infiltration of precipitation, infiltration of
runoff from surrcunding mountains, and infiltration of controlled releases from upstream
reservoirs on major rivers. Groundwater flow in the Phoenix area is generally from
northeast flowing westerly under Sait River toward pumping centers in the basin (Figure 1-
12) (U.S. Bureau of Reclamation, 1977). Although the basin is considered to be in overdraft
conditions, water levels have locally risen 50 to 70 feet since the mid-1960s due to overall
decreases in groundwater use and higher than normal precipitation (Kleinfelder, 1989).

Water quality throughout the area varir: with location and depth. Along the Salt River,
calcium and sodium are predominan cations and chloride and bicarbonate anions are most
prevalent (Brown and Pool, 1989, Total dissolved solids (TDS) content in water near Salt
River ranges from 450 to 3.6Cy milligrams per liter (mg/L). Water with less than 1,000
mg/L is likely due to infiltration of surface water.
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1.6.23 Local Conditions - 16 1AREFG

1.6.3.1 Geology :
The Base is located north of and adjacent to the Salt River and is underlain primarily by

coarse cnannel deposits of sand, gravel, cobbles, and boulders of Holocene age. The
deposits are unconsolidated and form part of the upper alluvial unit besin fill deposits. These
deposits are heterogeneous both horizontally and vertically and characterize a high energy

fluvial system.

Demsey (1989) describes deposits underlying the site as deposits of alluvial fans and large
terraces of irferred latest Quaternary age, being 0 to 10,000 years BP in age (Figure 1-13).
Surfaces composed of this unit typically include well-sorted silt and sand with local occur-
rences of gravel to coarser materials. Soil development in the unit is typically minimal.

1.6.3.2 Hydrology
Municipal water supply in the Phoenix area is derived primarily from surface-water reser-

voirs and from groundwater in basin fill alluvium. Groundwater may occur locally at a
depth of approximately 45 feet below the land surface under unconfined conditions at an
elevation of approximately 1,040 to 1,050 feet msl (U.S. Bureau of Reclamation, 1977), but
may be as deep as 70 to 80 feet below ground level. The groundwater flow direction,

consistent with regional setting, is westerly to northwesterly.

1.6.3.3 Surface Water

The Salt River forms the primary surface water body in the basin (Figure 1-13). Airport
drainage flows overland and through storm drains to outfalls in the river. Three water
supply and drainage canals pass near the Base. The Grand Canal passes approximately 1.5
miles northeast of the Base (Figure 1-13); the San Francisco Canal-North Branch occurs
approximately 0.75 miles south of the Base and the Salt River; and the Hayden Canal passes

within 1.5 miles east of the Base (Figure 1-10).

1.6.4 Local Conditions - Papago Military Reservation

1.6.4.1 Geoclory
Geologic conditions 1n the area surrounding Papago are mapped and discussed by Pzwe and

others (1986). The area is underlain by relatively complex stratigraphic and struct.
geology, as depicted in Figure 1-14. Because geologic deposits are obscured by surface
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features at the 107TCS, actual locations of geologic contacts are not precisely known. The
predominant geologic units in the area are members of the Tertiary Camels Head Formation,
including the Basal Member and the Barnes Butte Breccia Member. The Basal Member
consists of red to purple to brown sandstone and diamicton, locally interbedded with green to
white tuffaceous sandstone and breccia. The Barnes Butte Breccia Member consists of
reddish-brown, coarse-grained, poorly sorted and stratified, massive arkosic breccia. These
deposits are locally overlain by Quaternary pediment colluvium and alluvium consisting of
gray to white strongly-calcified debris on the bedrock surface.

1.6.4.2 Hydrology
Groundwater in the Papago area is discussed by Bales and others (1986). The 107TCS

facilities at Papago are on the edge of an area mapped by Bales and others as bedrock
containing little or no water, with possibly small amounts of water in highly fractured zones.

During the SI, groundwater was found to occur in the Papago area at a depth of approxi-
mately 20 to 25 feet below land surface, flowing generally in a westerly direction, consistent
with the regional groundwater flow. Groundwater flow at times may vary from northwest to
southwest. Groundwater occurrence is variable and thought to be controlled by the occur-
rence of fractures and joints in well indurated materials. Stratigraphic deposits in the Papago
area are generally considered to not yield useful volumes of water to wells.

1.6.4.3 Surface Water

Papago is located approximately 2.2 miles north of the Salt River. Surface drainage is
toward the river. The Arizona Canal occurs approximately 1 mile north of Papago; the
Cross-Cut Canal is 1.75 miles east; and the Grand Canal is approximately 2 miles south.

1.6.5 Regional Background Data

In November 1987, the area identified in Figure 1-15 was designated the Eastlake Park State
Superfund Site by the Arizona Department of Environmental Quality (ADEQ) (Carty, 1989).
The name of the area was subsequently changed to the East Washington Area (EWA).
Groundwater within the EWA is locally contaminated with a variety of VOCs over an area of
approximately 24 square miles.

The State of Arizona initiated a Phase I RI of the EWA under the Wartsr Quality Assurance
Revolving Fund (WQARF), ARS 49-282.B2., .4, and .5, and ARS 49-287.J. The fund was
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established by State law and is administered by the Director, Arizona Department of
Environmental Quality. Monies are derived from various environmental fees, taxes and
penalties to provide for administration of the fund, hazardous waste emergency
actions/cleanup, site investigations, water quality monitoring, remedial actions, and other
hazardous wastes activities that may threaten the waters of the state.

Phase I of the RI was completed in August 1989 (Kleinfelder, 1989). The Phase I investiga-
tion consisted primarily of literature and records research, limited field confirmation
activities, and responses to questionnaires sent to industrial facilities. Six areas were
identified where VOCs exceeded federal maximum contaminant levels (MCL) or Arizona
Department of Environmental Quality (ADEQ) action level guidelines (AAL). The areas,
presented in Figure 1-15, are located near 48th Street and McDowell Road; 40th Street and
the Salt River Channel; 24th Street and Van Buren Street; 20th Street and Mojave Street;
16th Street and Jackson Street; and Central Avenue and Washington Street. The most
commonly detected compounds at these locations were:

® Trichloroethene (TCE)

¢ Tetrachloroethene (PCE)

® trans-1,2-Dichloroethene (trans-1,2-DCE)
® 1,1-Dichloroethene (1,1-DCE)

® Benzene

® Vinyl chloride

Chloroform.

* Other compounds detected above MCLs or AALs in the EWA include: ethyl benzene,

chlorobenzene, toluene, xylenes, methylene chloride, and carbon tetrachloride.

The 40th Street and Salt River Channel area is hydrologically upgradient from the Base as
indicated from the regional groundwater flow direction presented in Figure 1-12, although it
is on the south side of the Salt River channel. Available water quality information for this
site is presented in Table 1-2 and shows that each of the most commonly detected compounds
in the EWA previously listed are present above MCLs or AALs in the 40th Street area.
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2.0 Field Investigative Program

2.1 General Approach

The SI was conducted as a programmatic, sequential step of the ANGRC IRP because of the
potential for contamination of soils and/or groundwater at the sites and migration of
suspected contaminants. Objectives of the SI were to collect data and perform site character-
ization activities to confirm the presence or absence of potential contamination, to identify
the nature of contaminants, and to delineate and provide quantification of extent of contami-
nation. The SI was also performed to assess hydrologic conditions beneath each site and the
Base as a whole. Field activities were designed such that the data obtained would be
sufficient to allow one or more of the following recommendations:

Generate a decision document recommending no further action
Begin a focused feasibility study/remedial measure

Expedite an immediate response

Expand the study to a RI/FS.

L

[ ]

L ]

L ]
Field activities included scree ‘g and confirmation/characterization procedurss. Screening
activities incorporated the use of methods to indicate presence or absence of contamination,
assess initial physical site conditions and were used as a baseline source for subsequent
confirmation activities. Screening activities included geophysical operations, soil organic
vapor (SOV) surveys, piezometer installation, and field analyses of soil and groundwater
samples. Confirmation/characterization activities were designed to confirm presence or
absence of contamination, provide a degree of quantification of contaminant magnitude and
extent, and further delineate the physical site conditions. These activities included soil .
boring drilling and sampling, monitoring well installation and sampling, laboratory analyses
using U.S. Environmental Protection Agency (U.S. EPA) Contract Laboratory Program
(CLP) procedures, hydraulic testing, and land surveying.

Data collected during the SI followed the HAZWRAP Data Quality Objectives (DQOs) and
are comparable to EPAs DQOs. Screening data follow DQO level A and B (EPA levcls |
and II) and are suitable for initial site characterization and monitoring of remedial action
activities. DQO level B data are also useful for evaluating remedial alternatives during
feasibility studies. Confirmation activities utilized HAZWRAP Level C (EPA level III) and
are additionally useful for risk assessment, engineering design of remedial actions, and
determination of responsible parties.

KN/WPS83.2/11.06-92/F1 2-1
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2.2 Summary
SI activities were conducted following procedures and rationale established in the Site

Investigation Sampling and Analysis Plan (SAP) (IT, 1950), which is composed of the Field
Sampling Plan (FSP), Quality Assurance Project Plan (QAPP), and Health and Safety Plan
(HSP). The FSP describes rationale, methods, equipment, and testing protocol that were to
be followed for all SI activities and was designed to be flexible enough to accommodate
investigation findings as it progressed and provide data of sufficient quality on which to base
conclusions and recommendations. Documentation of FSP changes are contained in
variances and are reviewed by all levels of project personnel prior to implementation. When
variances are not approved through program procedures, when field activities are changed
without obtaining a variance, or when established procedures are not followed, FSP changes
are documented with nonconformance reports (NCRs).

A total of 11 variances to the FSP were approved during the SI. Table 2-1 lists the
variances with a brief explanation of subject matter. Copies of all variance reports are

provided in Appendix A.

Four NCRs were filed during the SI; Table 2-1 also lists nonconformances and copies of the
NCRs are provided in Appendix A. Nonconformances are generally related to equipment
calibration failure. The effect of nonconformances on SI data quality is discussed with

applicable results.

2.3 Literature Review
A preliminary review of hydrogeologic data for facilities adjzcent to the Base was conducted

during FSP preparation and prior to beginning SI field work (Appendix B). This review
encompassed preliminary evaluation of water level information obtained from ADEQ, the
Arizona Department of Water Resources (ADWR), and the City of Phoenix to detcrmine
target depth and screening specifications for monitoring wells and piezometers installed
during the SI. As a result of the review, the average water level under the Base was
estimated to occur at an elevation of approximately 1,040 feet msl or at a depth of 70 feet
below ground level (bgl) with fluctuations during prolonged flow in the Salt River of 20 to

25 feet above the average water level.

A similar review for Papago indicated that groundwater would occur approximately 22 feet
bgl. Water table fluctuations near Papago are much less dramatic than at the Base; however,
changes of up to 5 feet have occurred in response to precipitation.
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TARLE 2-1
LIST OF PROJECT YARIANCES AND NONCONPOR MANCES
6im ARRSQ, PHORNIX, ARIZONA
VARIANCE
DEXCRIFTION

NO. 3 USE OF DIFFERENT GC INSTRUNMENT. UPGRADAD GC TO A LABORATORY QUALITY INSTRUMENT AS OPPOSED
TO PLANNZD SCREEZMING INSTRUMENT,

NO.2 USE OF SVACUATED GLASS VIALS FOR $SOY. GLANS VIALS ARE SUPERIOR TO TEDLAR BAG AND ARE FILLED 8Y
ACTIVESYSTEM GaS.

NOJ MODAPICATION OF SITE NO. 3 SAMPLING POINTL NEW MAP INFORMATION REQUIRED RELOCATION OF SAMPLING
POINTS TO CHARACTER 128 ${TE.

NO. 4 CHANGE IN ANALYTICAL PROCEDURE AND EQUIPKHENT FOR ON ~SITE FIZLD SCAEENING OF SOIL BORINCY SAMPLES.
CHANGED TO GC W/PID AND FID USING PURGE AND TRA? TO PROVIDE BETTER QUALIFICATION AND QUANTIZICATION
OF TARGET COMPOUNDS.

NO.$ CHANGE 18 MIEZOMETERAWELL SAND PACK. UTILIZED A GRAJN SIZE THAT WAS READILY AVAILABLE ANO COMMON
TO NS SLOTSIZR SCREEN,

NO.¢ CHANGE IN SOIL CLASE!INCATION AND SAMPMLING PORMS. MODIFIED FORMS TO CONPOR M WITH HAZWRAP GUIDAMCER,

NQ.? SAMPLE COULZCTIONSHIPMWENT. MOTFIED SHIPMENT SCHEDULE TO FIT 18 DAY ON 4 DAY OFF FICLD SCHEDULE,

MO. 8 CHANGE IN ANALYTE TRST. MODIFIZD ARALYTE LIST TO COMFORM WITH THE CURLENT EPA ~CLP TARGRT COMPOUND LIST.

NO. 9 SITZ 4 DELETION OF SOIL BORING SAMM ES. CHANGED SOIL SAMPLES TO SURICIAL SAMPLES AS POR INGS COULD NOT
BE DRILLED TO PLANMED DY FTHS DUE TO CALICHE AND BEDR OCK

NO. 18 CROUNDWATER SAMPLING PURGE PROCEDURE. MODI?IZD FURGE METHOD FROM SAILER TO FYSTON PUMP TO
REDUCE TMIME AND COST OF SAMPLING,

NO. 11 GROUNDWATER SAMPLING OF 21N, MEZOMETER MOOIPIED PURCE METHOD TO CONPORM WITH HAZIWRAP
3O? NO. 4 POR DELL STARUZATION

NONCONPFOR MANCE
NUMBRR DESCRIPTION

NO. t FIELD CC-POOA RECOVERY WITH INSTRUMENT, OC WAS RZPLACED WITH A NEW INSTRUMENT ANO M TTEX LAMP.

nO.2 FIZLD GC - SHIFTING OF RETENTION TIME 4 LOLS OF RESOLUTION. IT WAS NECESTALY TO ARSAMPLE DUR TO
ERRATIC INSTRUMENT JUMHAVIOR

NOY SOIL SAMPLE ANALYSIS, TXCELIDED HOLDING TIMES ON SOME SAMPLES KO LOSITO PROFECT RESULTY,

NO.4 RO TRNRTIVITY PFOR TCA. D WAS NOT SENSITIVE TO TCA. DCE VALUES WERE REINTTORATED AND RESULTS
REPORTED WITH QUALIPER

XNAVPIES V130892771 23




Based on review of the information contained in Appendix B, final well and piezometer
designs were established in the FSP.

2.4 Field Screening Activities
Initial screening of potential sites was designed to produce HAZWRAP DQQ Level A or

Level B type data (Level I or I, U.S. EPA, 1987b), which provide relatlv z indicators that
necessitate and control subsequent tasks. ILevel A methods are field screening techniques
that are usually not compound specific or quantitative but provide real-time results (e.g.,
photoionization detector [PID] measurements). Level B methods are specific and quantitative
and use more sophisticated portable analytical instruments (e.g., field gas chromatography)
that require standards, calibration, and a trained operator.

Preliminary data gathering at individual sites was initiated before any soil or groundwater
samples were collected. These screening activities included a geophysical survey, soil
organic vapor survey, and piezometer installation. During soil boring and sampling,
monitoring well installation, and water sampling, a field laboratory provided Level B
analyses of site-related compounds. The following sections describe the procedures and
events in each screening activity. Figures 2-1 through 2-5 depict field screening sampling
locations for Sites 1 through 5, respectively. Because Site 6 was not identified unti] the SI
was underway, site screening activities were not planned for Site 6.

2.4.1 Geophysical Survey

Geophysical surveying was used to identify subsurface obstructions at each proposed SOV
sampling location, piezometer, soil boring, and monitoring well site. Potential obstructions
at these locations included electrical lines and vaults, water lines, and underground storage
tanks (UST) and associated product lines. Surveys were conducted at all five sites and at
perimeter background locations. Geophysical surveying was also used at Site 5 to delineate
potential areas of ammunition disposal.

Geophysical survey cperations were conducted to measure ground conductivity by electro-
magnetic induction (EM), to measure magnetic field and gradient using line detectors and
magnetometers, and to detect subsurface inhomogeneities using ground penetrating radar
(GPR). Equipment descriptions, survey procedures, and results are contained in Appendix
C. A summary of geophysical survey activities follows.
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Intrusive sampling locations were cleared by tracing utility lines with an industrial line
locator and marking locations near each site (Figures 2-1 through 2-5). If a utility was
located within 3 feet of a proposed sampling location, the location was moved and the
procedure repeated. In areas where nonmetallic pipes or lirge numbers of pipes were
present, two perpendicular GPR profiles were conducted over the sampling point. Again, if
subsurface features were located within 3 feet, the sampling point was moved and the

procedure repeated.

At Site 5, geophysical surveying was the principal investigative tool. The survey objectives
were to identify areas where disposal of ammunition, both loose and in crates, may have
occurred. An EM, magnetometer, and as a confirmation tool, GPR were used to conduct the
surveys. According to site personnel, the ammunition may bave been disposed in trenches or
placed on the ground and covered.

As shown in Figure 2-5, approximately 7,630 feet of survey line was collected using EM
equipment to identify conductive features in the subsurface. Because of the high density of.
cultural features in the area, magnetometer use was not feasible and data were not collected.
Use of GPR as a primary investigation tool in place of the magnetometer was substituted to
provide higher resoluticn of subsurface inhomogeneities likely to reflect disposal areas.
Approximately 2,415 feet of GPR line was collected in areas shown in Figure 2-5.

2.4.2 Soil Organic Vapor Survey

A shallow soil gas investigation was performed by Target Environmental Services, Inc.
(Target) under supervision of the SI field supervisor. A total of 33 samples were collected
and analyzed in the field for aromatic and halogenated VOCs. Fifteen samples were
collected at Sitz 1 (Figure 2-1), twelve samples were collected at Site 2 (Figure 2-2), and six
samples were collacted at Site 4 (Figure 2-4). Sampling locations were determined based on
guidelines presented in the FSP, adjusted for presence of subsurface structures. The
minimum number of samples indicated by the FSP wers collected nearest to the area of
suspected release. Additional sampling lecations were selected based on detected compounds
in the field or to provide arzal coverage of a site. SOV sampling attempts were abandoned
at Site 3 after three unsuccessful attempts to penetrate a cobble laysr at the ground surface

and destruction of sampling equipment.

SOV sampling procedure varied from that described in the FSP. Variance No. 2 documents
the chanize that involves replacement of the Tedlar™-bag sample container with glass vials; the
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change in procedure and sample container were initiated to accommodate Target’s established
procedures and technology. Samnpling procedures consisted of pushing or driving a 1-inch
diameter steel probe to target sampling depths of 10 feet at the Base and 3 feet at Papago.
Locations at Papago were predrilled with an electric hammer drill to approximately 2 feet;
then the sampling system was driven to the sample depth. A Teflon® line or stainless steel
rod was inserted into the casing and isolated from the annulus by an inflatable packer.
Ambient air was purged from the system and a sample was collected in a pre-evacuated glass
vial. The sample collection system was decontaminated between sampling events using a
surfactant wash and deionized water rinse, and purging with laboratory-grade nitrogen.

Samples were anaiyzed in the field according to modified U.S. EPA Methods 601 and 602,
using a gas chrométograph (GC) for halogenated and aromatic VOCs, respectively. The GC,
equipped with an electron capture detector (ECD) was used to detect 1,1-DCE, 1,1,1-
trichloroethane (1,1,1-TCA), TCE, and PCE. The same GC, using a flame ionization
detector (FID), was used to measure benzene, toluene, ethyl benzene, meta- (m) and para-
(p) xylenes, and ortho- (o) xylene. A full discussion of SOV survey methodology, analytical
procedures, quality assurance/quality control (QA/QC) procedures, and survey data are
contained in Appendix D.

Site 1. The SOV survey at this area was used to determine if residual fuel from a surface
release was present in a particular area around the hydrant system and to target areas for soil
borings and samples. Initial SOV sampling locations were placed around the perimeter of
Site 1. Only three samples were collected inside of the hydrant system due to access
constraints and the high density of underground pipes and tanks. One additional sampling
point, OV1-14 was located to determine the lateral extent of an area of vapor detected in
adjacent locations. In general, samples reached the target depth of 10 feet bgl; however,
selected samples only reached a depth of 9 feet. Sampling depths are presented in Chapter
3.0 along with SOV results.

Site 2. Six initia] SOV locations were placed around the drum storage area to determine
areas where surface spills may have infiltrated below the surface. Six additional locations
were placed in areas of visual soil staining and at locations adjacent to the site to determine if
other surface spillage had occurrsd. In general, samples reached the target depth of 10 feet.

Site 3. A minimum of 15 SOV samples were scheduled to be collected at Site 3; however,
due to the presence of a near surface cobble zone, sampling attempts were unsuccessful.

KN/WPSR3. 2/11-06-92/F1 2-11
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Hydraulically-pushed and driven sampling rods were first attempted and refused. Upon
refusal of the driven rod, pilot holes were drilled with an electric hammer drill, similar to a
jack-hammer. The hammer drill holes were extended to approximately 3 feet and driven rod
was again attempted and again refused. After the second refusal at three locations, sampling

attempts were abandoned.

Site 4. Six SOV samples were collected from Site 4 in areas adjacent to the drum storage
areas to determine locations for soil samples. Due to caliche and near-surface bedrock, the
sampling rods were driven to the target depths of 2 to 4 feet bgl.

2.4.3 Piazometsr Instaliation

Three piezometers were installed at both the Base and Papago, to determine geologic
conditions and the direction of groundwater flow, prior to installation of background and
downgradient monitoring wells. Locations of piezometers at the Base (designated PS-01, -
02, and -03) and Papago (PP-01, -02, and -03) are shown in Figures 2-6 and 2-7. Piezome-
ter locations were chosen to provide a wide area of coverage in a triangular pattern so that a
representative average groundwater flow direction could be calculated at each facility. Upon
determining the direction of flow, mon’toring wells could be placed either upgradient or
downgradient of a given site.

Piezometer borings at the Base were drilled using an AP-1000 percussion drilling rig with 9-
5/8 inch outside diameter (OD) dual-wall drill pipe and reverse-air-circulation. Soil samples
were not collected during piezometer drilling; however, cuttings wers visually logged by the
project geologist. Boring logs for piezometers are presented in Appendix E.

An attempt was made to use percussion drilling “or piezometer instaliation at Papago;
however, due to presence of caliche and bedrock at the site, penetration rates were lin.ited to
approximately 4 feet per hour. A conversion to conventional air rotary drilling with a 9-
inch-diameter bit was made resulting in satisfactory penetration rates for piezometer

installation.

Piezometers were completed to approximate depths of 100 feet bgl at the Rase and 55 to 71
feet below the surfuce at Papago. Fifty feet of 2-inch inside diameter, Schedule 40, 0.010
inch-slot polyvinyl chloride (PYC) screen was used at tiic Base and 20 feet of 2-inch screen
at Papago. Typical piezometer designs for the Base and Papago are presented in Figure 2-8;
completion dizgrams for each piezometer are presented in Appendix F.  Total! depths and
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completion specifications are provided in Table 2-2. Piezometers were develope” after
installation by surging and bailing until a clear effluent was obtained. Following deve. ¢
ment, water levels were measured from surveyed elevations and groundwater flow Circction
was computed. Development records are presented in Appendix G.

2.4.4 Field Screecning Laboratory

A field laboratory was utilized on site to provide Level B screening infortuacon . o ol
progressed. Screening data were used to provide analysis of all samples collectad
economize the number of samples sent to conventional laboratories and to seiect , .aples for
Level C analysis based on Level B results. Scil and water samples were analyzed for 1,1-
DCE, 1,1,1-TCA, TCE, PCE, benzene, tolucne, ethyl benzene, and total xylenes by GC
using modified Methods 601 and 602.

Field instrumentation consisted of a SRI Model 8610 GC with on-board integrator and purge
and trap, wide-bore capillary column, PID, and FID. The equipment used varies from FSP-
specified equipment as a laboratory-grade instrument was substituted in place of a field
instrument and a FID was used in addition to the PID. The variance record for instrumenta-
tion change is contained in Appendix A.

At the beginning of the project and after changes to operation settings, the GC was calibrated
for each analyte usirg a five-point calibration curve. Standard and blank analyses were run
at the beginning and end of each day to document proper instrument operation. A minimum
of 5 percent duplicate and matrix spike/matrix-spike duplicates (MS/MSD) were analyzed to
assess accuracy and precision of results.

Soil samples were delivered to the field laboratory the day of collection under chain-of-
custody. Samples were stored in a cooler with ice or in a refrigerator during the pericd
between sampling and analysis. An aliquot of each soil sample was removed from the center
of the brass sleeve, placed in a test vial and weighed, and mixed with approximately 10
milliliters (mL) of reagent grade water. The sample was then placed in the purge and trap
unit for analysis. Woater samples were handled in the same manner except that samples were
collected in 40 mL vials and placed directly into the purge and trap unit.

Due to a voltage irregularity in the PID lamp, the field laboratory ability to detect TCA was
impaired. During QC checks of the instrumentation, it was discoversd that TCA was not

being detected as originally identified in instrument calibration procedures. The difficulty
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was traczd to the PID lamp having insufficient voltage to detect TCA molecules. Data from
the FID were evaluated to provide results for TCA at higher detection limits. Typical field
laboratory detection limits for other compounds are approximately tens of parts per billion
(ppb); however, TCA results have detection limits approximately 10 to 1,000 ppb. NCRs
documenting these difficulties are presentzd in Appendix A.

2.5 Confirmation and Delineation Activitias

Investigative confirmation activities at each site consisted of collecting and analyzing soil and
groundwater samples for HAZWRAP DQO Level C analysis (Level II, U.S. EPA, 1987b).
Soil borings were drilled to collect samples, and monitoring wells were installed, developed,
and purged prior to sampling. Level C analyses wer2 conducted using routine U.S. EPA
CLP methods for * .latile organic analyses (VOA), semivolatile organic analyses (SVOA),
and Target Analyte List (TAL) metals. Level C analyses generate resulis suitable for site
characterization, risk assessment, feasibility studies, and remedial design. Analytes quanti-
fied under each test conducted during the SI and U.S. EPA Contract Required Quantitation
Limits (CRQLs) are presented in Table 2-3.

The following sections discuss methods, equipment, and other protocol used duting confirma-
tion activities during the SI. Sampling program results are presented in Chapter 3.0.

2.5.1 Soil Borings and Sampling
A number of soil borings and menitoring wells were drilled and sampled at Sites 1, 2, 3, and

5. Soil samples were collected from soil borings and monitoring well borings. The
sampling program began with the minimum numbers of borings and samples planned in the
FSP and additional borings were completed to provide spatial coverage and coverage of areas
of SOV compound detection. Soil borings were not conducted at Site 4 due to geologic
conditions and refusal of the percussion drlling casing.

All soil samples were analyzed in the field laboratory for selected halogenated and aromatic
VGCs described in Section 2.4.4. The surface sample and total depth sample were selected
from each boring for Level C laboratory analysis; a third sample from each boring, exhibit-
ing the highest concentration of field analyzed compounds, was also selected for Level C

analysis.
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TABLE 2-3

LISTING OF TARGET COMPOUNDS AND
CONTRACT REQUIRED QUANTITATION LIMITS

161st AREFG, PHOENIX, ARIZONA

DETECTION DETECTION
LIMdIT LIMIT
CAS LOW WATER LOW SOIL
COMPOUND NUMBER (UG/L) (UG/KG)

VOLATILES

Chloromethane 74-87-3 10 10
Bromomethane 74-83-9 10 10
Viny! Chloride 75-01-4 10 10
Chlorocethare 75-00-3 19 10
Methylene Chloride 75~-09-2 5 5
Acetone 67~-64~1 10 10
Carbon Disulfide 75-15-0 5 5
1,1-Dichlorcethene 75-35~-4 5 5
1,2~ Dichloroethane 75-35-3 5 5
trans—1,2~Dichloroethene 156-60~5 5 5
Chloroform 67-66-3 5 5
1,2~ Dichioroethane 107-06-2 5 5
2~Butanone 78-93-3 10 10
1,1,1-Trichioroethane 71-55-6 5 5
Carbon Tetrach!oride 56-23-5 5 5
Vinly Acetate 108-05~4 10 10
Bromodichloromethane 75~-27-4 ] 5
1,122 -Tetrachloroeibane 79--34-5 5 s
1,2-Dichloropropane 78~87-5 5 5
trans- 1,3~ Dichloropropene 10061 -02-6 s 5
Trichloroethene 79-01-6 s 5
Dibromochioromethane 124481 5 5
1,12-Trichlcroethane 79-00-5 5 5
Benzene T1-43-2 5 5
cis—1,2~Dichloropropene 10061 ~01-5 5 5
Bromoform 75-25=2 5 5
2-Hexanone 591-78-6 10 10
4-Methyl—2~pentanone 108~10~1 10 10
Tetrachloroethene 127~18-4 5 5
Toluene 108~-88-3 5 5
Chlorobenzene 108-90~7 s s
Ethyl Benzene 100~-41-4 5 5
Styrzne 100~42~5 s s
Total Xylenes b] §
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TABLE 2--3 (CONTINUED)

LISTING OF TARGET COMFOUNDS AND
CONTRACT REQUIRED QUANTITATION LIMITS
161st AREFG, PHOENIX, ARIZONA

DETECTION DETELTION
LIMIT LIMIT
CAS LOW WATER LOW SOIL
COMPOUND NUMBER (UGL) (UG/K0)

SEMIVOLATILES .

Phenol 108-95-2 10 330
bis(2 Chioroethyl) ether 111~44-4 10 330
2~ Chiorophenol 95-57-~8 10 330
13-Dichlorobenzene 541-73~1 10 330
1,4,~Dichlorobenzene 106—46-7 10 330
Benzyl Alcchol 100-51-6 10 330
1,2~Dichiorcbenzene 95--50-~1 10 330
2—-Methylphenol 95487 10 330
bis(2— Chioroiscpropyl)ether 39638-32--9 10 330
4—Methylphencl 106~44-5 10 330
N-nitroso~Diprepylamine 621~64-7 10 330
Hexachlorocthane 67-72~1 10 330
Nitrobenzene 98-95-3 10 330
Isophorone T78-59-1 10 320
2-Nitrophenol 88-75~5 10 330
24-Dimethyiphenol 105-67~9 10 330
Benzoic Acid 65~-85-0 50 1600
bis (2—-Chioroethcxy) methane i11-91-1 10 330
24~Dichlorophenc) 120-83-2 10 330
1.24~Trichiorobenaene 120-82-1 10 330
Naphthalene 91--20-3 10 330
4-Chloroaniline 166-47--8 10 330
Hexachlorchutidiene §7-63-3 10 330
4-Chloro—3~methylphenol 59507 10 330
2—-Methyinaphthalene 91-57~-6 10 339
Hexachlorocyclopentadiens T1—47-4 10 330
24.5-Trichicropbenol 88052 10 330
24,5 -Trichicroptenol 95954 50 1600
2—-Chioronaphthaiene 91-53-7 10 330
2-Nitrnaniline 88-74-4 0 1520
Dimesiyl Phthalate 131-11-3 10 320
Acenarhtyiene 28-56-8 10 330

3 Nitrranitine Gl =2 % 1600
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LISTING OF TARGET COMPOUNDS AND
CONTRACT REQUIRED QUANTITATION LIMITS
161st AREFG, PHOBNIX, ARIZONA

TABLE 2-3 (CONTINUED)

DETECTICN DETECTION
: LIMIT LIMIT
CAS LOW WATER LOW SOIL
COMPGUND NUMBER {(UG/L) (UG/XG)
SEMIVOLATILES (CONTINUED)

Accnarhthieae 83-32-9 10 33
2,4--Dinitrophenol 51-28-5 50 1600
4-Nitrophenol 100-02-7 50 1600
Dibenzofuran 132-64-9 10 330
2,4~ Dinitrotoluene 121~14-2 10 330
2,6-Dinitrotoluens 606-20-~2 10 330
Diethyiphthalate 84-66-2 10 330
4-Chlorcphenyl Phenyl ether NG5-12-3 10 330
Fiourene 86737 10 330
4~ Nitroaniline 100-01-6 50 1600
4,6= Dinitro=2—Methylphenol 534-52-1 50 1600
N =nitrosodipheaytamine 86-30-6 10 3
4-~Bromcpheay! Phenyl ether 101-55-3 10 3%
Hexachlorobenzzne 118~74~1 10 330
Pentachiorophenol 87-86-$ 50 1600
Phenanthrene 85-01-8 10 330
Anthracene 120-12-7 10 330
Di—-n-butylphthalate B4-T4-2 10 330
Fluoranthene 206-44-0 10 330
Pyrene 129-00-0 10 330
Butyl Benzy} Phthalate 85-68-7 10 330
33-Dichiorobenzidine 91-94-1 20 660
Benzo(alanthracene 56-55~3 10 330
bis(2— Ethylhexyljphthalate 117-81=7 10 10
Chrysene 218~1~9 10 330
Di=~n~octyl Phthalatz 17-84-0 10 330
Benzo (b) fluoranthene 205-99-2 10 330
Benzo (k) luoranthene 207-08-9 10 330
Beno (a) pyrene 0-~-32-8 10 130
Indeno (12,3~cd) pyrene 193~39~5 10 330
Dibenz (ah) anthracene 53-70-3 10 320
Benzo(g hiYperyiecs 191242 1N 330




(o

2.5.1.1 Procadures and Equipmant

All drilling activities at the Base were performed using an AP-1000 percussion drilling rig
with 9-5/8 inch outside diameter (OD) dual-wall drill pipe and crowd-in type bit with
reverse-air-circulation. Drilling progressed by advancing the drill pipe through percussion
and removing cuttirigs by reverse air circulation. Soil samples were collected with a split
spoon sampler, in advance of drilling, at 5-foot-depth intervais beginning at the ground
surface for chemical analysis; leftover soil from the sampler was visually described on boring
logs. Boreholes were logged primarily from collected soil samples and additional informa-
tion gained from the retrieved soil cuttings. Cuttings were removed from the borehole

immediately prior to collecting the driven sample.

Soil samples for chemical analysis were collected with an 18-inch long, 2-inch inside
diameter (ID) split-barrel sampler containing three 6-inch-long brass sleeves equipped with a
sand retention basket. The sampler was lowered to the borehole bottom and driven with a
140 pound hammer 18 inches or until refusal. Refusal was defined as a penetration rate of
50 hammer blows per inch of sampler advancement. All soil samples, with the exception of
one from MBS-04, were collected from above the water table.

Samples were retrieved and the lower two sleeves were removed, lined with Teflon film,
sealed with plastic caps and tape, labeled, and placed in a cooler with water or gel ice packs.
One of the sleeves was shipped to a conventional laboratory for Level C analyses or archive.
A second sleeve was held for field analysis and the top sleeve was discarded.

Sample recovery was fair to poor in most borings. The sampler was often refused due to
large cobbles or boulders, and coarse-grained sediments periodically were not retained in the
sampler. In cases where partial samples were collected, available sample was held for field
screening analysis; if soil was retained in the second sleeve, a full sieeve was shipped to the
conventional laboratory. All soil samples were labeled according to the FSP and were
shipped to the laboratory within 24 hours of collection by overnight courier. Samples
collected on weekends were stored in a refrigerator in a locked room with custody tape uatil
the following Monday when they were shipped accordingly. Request for Analysis and
Chain-of-Custedy forms accompanied each shipment. Samples were analyzed for parameters
indicated in Table 2-4. Tables 2-5 through 2-10 summarize samples collected, percent
recovery of sample, and samples analyzed in field and conventicnal laboratories for back-
ground and site samples. Poring logs are presented in Appendix E; sample collection logs

are presented in Appendix H.
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TABLE 24
SOIL ANALYTICAL PRCCGRAM SUMMARY
161st AREFG, PHOENIX, ARIZONA

‘ SITE soiL TESTING
| NUMBER DESCRIPTICN BORINGS PROGRAM
NA Background Boeings MBS~01 VOA, SVOA, Metala, NO2/NC3, Crganic Lead, TPH
MBS-@ VOA, SVOA, Metals, NO2YNO3, Organic Lead, TPH
MBS-03 VOA, SVOA, Mctals, NOZNO3, Organic Lead, TPH
1 Hydrant Arra $81-@ VOA, SVOA, TPH
SB1-03 VOA,SVOA, TPH
SB1-04 VOA, SVOA, TPH
SB1-05 VOA.SVOA. TPH
MB1-® VOA,SVOA, TPH
! 2 HW Storage Area SB-01 VOA, SVOA, Metats, TPH
SR2-02 VOA, SVOA, Metals, TPH
! SE2-04 VOA, SVOA, Metals, TPH
MB2-@2 VOA, SVOA, Metals, TPH
3 Fuel Bladder Area SB3-01 VOA, SVOA, Organic Lesd, TPH
SB3-03 VQA, SYOA, Organic Lead, TPH
SB3-04 VOA, SVOA, (Xpenic Lesd, TPH
MEI-01 VOA, SVOA, Organic Lesd, TPH
MB3~-@ VOA, SVOA, Organic Lesd, TPH
4 HW Coliection Area $S4--01 VOA, SVOA, Metals, TPH
5S4-02 VOA, SVOA, Metals, TPH
$S4-03 VOA, SVOA. Metals, TPH
SS4-04 VOA, SVOA, Mzuah, TPH
$S4-05 VOA. SVOA. Metals, TPH
$S4-06 VOA, SVOA, Metals, TPH
5 Ammunitics Drsposal Area MB5-01 Metabs, NOUNO3
6 POL Area MBS - 04 YA SYOA. Organic Lead, TPH

VOA = CLP Voiaile Organic Anabymis

SVOA = CLP Semivolatie Organic Anadysis

METALS = CLP Target Anatyte List metals anadysis
NOWNORZ = NitrateNitriie anaiyss

ORGANIC LEAD = Califarnia tolai organic ead aralysis
TPH = Totsl Petroieum Hydroczrton anabein

KN/PS33 211 -06-91F)
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TABLE 2—6
SUMMARY OF SOIL SAXPLES COLLECTSED AND
SUBMITTED FOR ANALYSIS
SITR 1
161st AREFG, PHOEN:X, ARIZOMA
DEPTH HEADSPACS
INTERVAL BLOW PERCENT MEASUREIENT FIELD 1LEVELC:
BORING  (FEET) COUNT RECOVERY (1 ANALYSIS  ANALYSIS

MB1-02  0-2 12,1720 100 () X X

$-7 50 0

10-12 50 ()}

15-17 $0 20 0 X

20-22 50 0

25-27 50 0

30-12 0 0

15-37 10,1528 50 0 X

“0-Q 50 0

45-4 L] 0

50-52 50 0 ¢ X

5557 50 2 0 X

60—62 50 40 0

65-67 50 ()

0-72 50 0

75~71 50 0 ° X
SB1-02  ©0-2 511,16 100 ° X X

5-7 23214 2 X

10-12 50 0

15-17 50 3 1s X

20-22 50 °

25-27 7,15,50 2 0 X X

- 10.50 0

15-37 50 °

wo-o 50 0

45-47 50 0

[ 50 10 0 X

35-57 [ 0

6062 50 0

65-67 50 0

0-72 0 0
SB1-03  0-2 159213 95 0 X X

5-7 13,12,18 0

10-12 810,16 50 ¢

15-17 50 10

20-22 81422 %0 ° X

28-27 50 o

0-%2 50 0

¥-37 16,16,50 73 0 X

0-0 50 0

45-47 50 0

50— 52 50 0

55-57 0253 o5 0 X

60~62 ) 0

6567 50 0

-T2 50 0
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TABLE 2-6
(coat.)
SUMMARY OF SOIL SAMFLES COLLECTED AND
SUBMITTED FOR ANALYSIS
SITE 1
161t AREFG, PHOENIX, ARIZONA
DEPTH HEADSPACRE .
INTERVAL BLOW PERCENT MRBRASUREMENT FIELD LEVELC
BORING (FEET) COUNT RECOVERY (PPM) ANAIYSIS ANALYSIS

SB1-04 0-2 122024 75 02 X X

5=7 10,16 35 95 0 X

10-12 18,1920 95 0 X X

15-17 50 0

20-2 50 10 0

25-27 50 0

-3 6,10,50 10 0 X

35-37 50 0

40-42 50 5 0

45-47 S0 0

50~52 50 0

55-57 13232 75 0 X

60-62 50 0

65-67 50 0

0-72 50 0
5B1--05 0-2 13,13,10 100 0 X X

5-7 14,1822 100 02 X

10-12 18,14 20 100 1

15~17 8,1923 0 1

20-2 50 0

2527 50 0 X

30-32 212432 0 1 X

315-37 18,50 50 0

40-42 254750 50 /]

45-47 50 30 0 X

5052 20,50 0

55-57 50 0

60—62 0 0

6567 50 0 X X

T0-T2 60 0

KN/WP333.2/11-08-92/F1
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TABLB 2~7

SUMMARY OF SOIL SAMFLES COL!IZCTED AND
SUBMITTED FOR ANALYSIS

SITB 2
161st AREFG, PHOBNLY, ARIZONA
DEPTH HEADSPACR
INTERVAL BLOW FPERCENT  MOASUREBMENT FIELD LBVEL 11
BORING (FEET) COUNT RECOVERY (pr) AMALYSIS ANALY3IIS
MB2-@ 0-2 %0 0 X b
5-7 61314 50 0 X
10-12 626,50 10 0 X
15-17 50 0
26-22 50 0
25-27 50 0
30-2 302550 0 0 X X
35-37 50 0
4042 50 0
447 50 5 0 X
50-52 50 [} 0 X
55-57 50 0
60-62 28] 0
65—67 50 5 [} X
70-72 173050 60 0 X X
$82~01 0-2 479 60 02 X X
5-7 478 25 0
10-12 10,1413 15 ]
15-17 50 4 0
20-22 0 0
25-27 50 0
- 50 0
35-37 50 0
40-42 50 0
4547 50 0
$0-52 50 40 0 X X
55~57 50 25 ) b X
60-62 50 [ 0 X
65-67 50 [}
7072 ) 0

KN/WTSA3. 11-0%-927F)




TABLE 2-7
(co3t.)
SUMMARY OF SOIL SAMPLBS COLLECTED AND
SUBMITTED FOR ANALYSIS
SITE 2
161st AREFG, PHOSMNIX, ARIZONA
DEPTH HREADSPACE
INTERVAL BLOW PERCENT MEASUREMENT FIELD LEVEL I
BORING (FEET) COUNT RECOVERY (PPM) ANALYSIS AMALYSIS :
$B2-02 0-2 895 95 0 X X
§-7 672,10 95 0 X 3
10-12 81016 60 0 X X 2
15-17 50 0 b
20-22 50 0 ° 7
28-27 50 0 £
30-32 50 0 ) U
35-37 50 0 5
40~-42 4050 75 (] X
45-47 50 () ®
50-52 1350 70 0 X
55-57 50 40 0
60~62 50 0
6567 s0 0
70-72 1926 i) (] b4 X
]
SB2~C4 0-2 544 95 0 X X
§=17 5816 40 0
10-12 50 o
15~17 29,4150 73 ° X X
20~-22 50 0
25-27 50 0
30-32 50 0
15-37 50 0
4042 50 0
4547 50 0
50-52 $0 10 0 X
5557 50 90 0 X
60-62 s 0
6567 50 9
70-72 71622 20 0.6 X x
KNIMPIN3. 211069 F1 2-29
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TABLE 2-8
SUMMARY OF 50IL SAMPLES COLLECTHED AND
SUBMITTED FOR ANALYSIS

SITE 3
161st ARBFG, PHOENIX, ARIZONA

BORING

DEPTH

INTERVAL BLOW
COUNT RECOVERY

(FBET)

HEADSPACE
PERCENT MBASUREXMENT FELD
ANALY3IS

(@PH)

LBVELC
ANALYSIS

MB3-01

MB3-02

S$B3-01

0-2
5-7
10-12
15-17
«@0-22
25-27
30-32
35-37
40-42
45-47
50-52
5557
60-62
65-67
70-72
99-101
0-2
5-17
10-12
15-17
20-22
25-27
30-32
35-37
40-42
4547
50~-52
5557
60-62
65—67
70-72

0-2

5-17

10-12
15-17
20-22
5-77
30-32
35-37
40— 42
45~47

5557
60-62
65~67
7072

121011
5,68
30,29,50

883888888888
238
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8888888y
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TABLE 28 (coat.)
SUMMARY OF SOIL SAMPLES COLLECTED AND
SUBMITTED FOR ANALYSIS
SITE3
161st AREFG, PHUOENIX, ARIZONA

DEPTH HEADSPACE

INTERVAL BLOW  PHRCENT MEASUREMENT FIELD LEVEL €
BORING _ (FEET) COUNT RECOVERY (PPM) ANALYSIS  ANALYSIS
SB3-03  0-2 22534 50 ) X X

$-17 25.50 50 0

10-12 213250 % 0 X X

15-17 0 0

20-22 132431 L) 0 X x

25-27 50 0

30-32 50 0

35-37 50 0 X

40-42 50 20 0 X

45-47 50 0

$0-52 50 0

$5-57 50 0 X

60-62 50 0

65-67 50 0

70-72 50 0

75-77 50 0 X
SB3-04  0-2 10.17,14 80 0 X X

5-7 142527 80 0 X X

10-12 50 30 0 X

15-17 50 70 0 X

20-22 50 20 0 X

25-27 50 )

30-32 50

35-37 50 0 X

40-42 50 10 0 X

45-47 50 0

50-52 50 0 X

55-57 50 0

60-62 50 0

65-67 50 0

70-72 50 10 0 X

KN/WP$$3.2/11-06-9UF1 2-31




[ TABLE 2-9
B SUMMARY OF S0IL SAMPLES COLLECTED AND
J SUBMITTED FOR ANALYSIS
SITE 4
[ B 1615t AREFG, PHOENIX, ARIZONA
)
B DEPTH HEADSPACS
INTERVAL BLOW PERCENT MBASUREMENT FIELD LEVELC
( . BORIMNG (FEET) COUNT RECOVERY (PPM) ANALYSIS  ANALYSIS
554--01 0-2 X
$S4-02 0-2 X
§54-03 0-2 X
$S4—-04 0-2 X
$84-05 0~2 X
$S4-06 02 X
f K NPSE5.2111%9UF1 2-32
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TABLE 2-10

SUMMARY OF SOIL SAMFPLES COLLECTED AND
SUBMITTED FOR ANALYSIS
SITE S
161st AREFG, PHUENIX, ARIZONA

DEYTH HEADSPACE
INTERVAL BLOW PERCEBNT MBASURTMENT FIELD LBVELC
BORING (FEET) COUNT RECCVERY {(PPH) ANALYSIS  ANALYSIS
MB5-01 0-2 698 90 0 X X
5-7 89,10 80 0 X X
10-12 15,50 0
15-17 50 0
20-22 50 5 0 X
25-~-27 50 5 0 X
0-32 50 0
35-37 50 0
4042 50 0
45-47 50 s 0 X
50-52 50 0
55-57 50 10 0 X
- 60-62 20,30,18 30 0 X
65-67 50 0
70-~-72 50 20 0 X
7577 50 20 0 X

KN/AVPS83. 211 -06-92/F1
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Field QC samples were also collected to assess the validity of environmental sample data.
Duplicate samples were taken at a frequency on average of one per ten samples and MS and
MSD samples were collected on an average of cne per twenty samples. MS/MSD samples
were provided by submitting two sleeves of sample for analysis, and the laboratory spiked

the samples.

All sampling and drilling equipment was dacontaminated according to procedures in the FSP.
Brass sample liners and plastic caps were cleaned prior to placement in the split-barrel
samplers. Equipment rinsate QC samples were collected each day of sampling and shipped
to the laboratory for analysis and archives. Rinsates were collectad by pouring the final
decontamination rinse through a cleaned split-spocn sampler containing liners. Analytical
parameters for rinsate samples were chosen to match environmental sample analyses collected

on a given day.

Soil cuttings were collzcted in bins as drilling progressed and stored on plastic sheeting at a
central location on the Base untii further action could be authorized for their disposal.
Disposable protective clothing and other items used during these activities were disposed as
site trash. ‘

Selected soil borings wers backfilled with a bentonite/cement grout to the land surface.
Grout was pumped to the bottom of the borehole through drill-pipe casing as it was with-
drawn. Boreholes in which grout had settled or infiltrated were topped off with grout the
following day. Remaining scil borings were completed as menitoring wells.

2.5.1.2 Background Borings

Three background soil borings were drilled and converted to background monitoring wells
along the southeast edge of the Base. Soil samples from background borings are labeled
MBS-01, -02, and -03. These designations are followed by the depth of sample collection
and a sleeve number such that a sample numbersd MBS-01-5-7-01 indicates background
boring Nu. 1, 5- to 7-foot bgl depth, and the first sleeve in the sampler. Table 2-5 presents
a list of samples coliected from background borings and those submitted for field and
laboratory analyses. Samples from background borings wers analyzed for all compeunds of
interest as indicated in Table 2-4. When background borings were convertad to background
monitoring wells, the boring number was changed from MBS-XX to MWS-XX (Figure 2-6).

XNAVPSE).2/11-08-92/F1 2-34
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Sampler refusal was common in all background borings; thus, sample recovery for analyses
was poor. As indicated in Table 2-5, a minimum of 15 sample attempts were made in each
boring; MBS-01 encountered refusal 10 times, MB3-02 12 times, MBS-03 13 times, and
MBS-04 13 times. Samples were recovered from near the bottom of each boring with the
exception of MBS-02 where the deepest sample recovered was from a depth of 10 to 12 feet
bgl.

Site 1. Four soil borings and one monitoring well borehole were each drilied to a total
depth of 70 feet bgi. Locations are given in Figure 2-1 and are similar to those proposed in
the FSP. SB1-04 was relocated approximately 50 feet east of the planned location to provide
samples from an area of SOV detection. SB1-03 was relocated approximately 15 feet west of
the planned location due to access constraints. MW1-02 was relocated approximately 40 feet
north so that it would be directly downgradient of Site 1.

Samples from Site 1 soil borings are numbered MBS-01, MBS-02, etc.; samples from the
monitoring well are numbered MB1-02. Depth and slecve number designations are the same
as discussed for background borings. Table 2-6 presents a listing of sample attempts,
samples recovered for field analysis, and samples recovered for laboratory analysis.
Laboratory analytes for Site 1 are listed in Table 2-4.

Sample recovery at Site 1 was slightly better than the background borings. As indicated in
Table 2-6, refusal was encountered between 8 and 14 times in each boring. Samples were
recovered for Level C analysis from maximum depths of 77, 22, §7, 57, and 67 feet bgl,
which was adequate to assess vertical contaminant migration.

Site 2. Three soil borings and one monitoring well borehole were each drilled to a total
depth of 70 feet bgl (Figure 2-2). SB2-01 was relocated to the approximate planned location
of SB2-05, inside of the fenced arza. Due to the proximity of proposed sampling locations,
only one soil boring was placed within the fenced portion of Site 2. MW2-02 was relocated
approximately 50 feet southeast to be directly downgradient of the site and to be closer to the
area of a suspected release.

Samples are designated SB2-XX and MB2-02 for soil boring samples and monitoring well
borehole samples, respectively. Table 2-7 presents a summary of samples collected and
analyzed. Table 2-4 lisis the testing program.

KMAYISE3. 2110892/ 2-35
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Sampler refusal was encounterad between 10 and 14 times in borings at Site 2. Samples
were recovered for Level C analyses from maximum depths of 70, 72, 55, and 72 fect bgl
which was adequate for assessment of vertical contaminant migration.

Site 3. Three soil borings and two monitoring well boreholes were drilled to depths from
72 to 100 feet at the locations shown in Figure 2-3. Wells were installed to 100 feet and
borings to 74 feet. Each of the sampling locations was relocated to provide coverage of the
expanded site. SB3-01 is within the original PA site location, SB3-03 is in an overlap area
between the PA site and the east side of the revised site location, and SB3-04 is located in
the west side of the revised site location. MW3-01 provides upgradient groundwater samples
and MW3-02 provides downgradient groundwater samples.

Table 2-8 presents a summary of samples collected and analyzed. The analytical program is
summarized in Tabie 2-4. Sampler refusal occurred betwesn 12 and 13 times in each boring
at Site 3. Samples were recovered from maximum depths of 62, 7, 67, 22, and 15 feet bgl.
The adequacy of these sampling depths for assessing the vertical distribution of contaminants
in soil is discussed in Section 3.5.

Site 4. Soil borings were not drilled as planned due to subsurface conditions. Driven
samplers and drilling equipment were refused during attempts to install piezometers, making
the likelihood of soil sampling success very low. A field decision was made to substitute
collection of six surface soil samples for the soil borings (SS4-01 through §S4-06). Soil
samples were collected from the locations depicted in Figure 2-4 using a stainless steel
trowel. Five samples were collected adjacent to areas 4A and 4B. The sixth sample, SS4-
06, was coilected from a background location northeast of the investigation sites.

Surface gravel was removed from each sampling location with a shovel, and samples were
collected by scraping soil into containers. Because all soil samples collected were shipped
for Level C analyses, field screening was not conducted. Samples were analyzed for
parameters indicated in Table 2-4.

Gito 5. Seil borings were not planned for Site 5 in the FSP due to safety concerns. One
monitoring well boring (MB5-01) was drilled downgradient of the site, as indicated in Figure
2-5. The well was relocated approximately 200 feet north of the planned location to be
downgradient of the site and to be a safe distance from suspected disposal areas.  Samples
collected from the boring are listed in Table 2-10. Samples were shipped for Level C

KNAWPS$3.2/11-08.5UF) 2-36




analyses as indicated in Table 2-4. The sampler was refused 12 times in the Site 5 boring;
however, a sample was cbtained from the 72 foot bg! depth.

Site 6
As mentioned previously, Site 6 was not originally in the FSP but was added to the IRP

because target compounds were detected upgradient of Site 3. A soit boring, MBS-04, was
drilled and sampled west of Building 21, following FSP procedures. The boring was
converted to a monitoring well (MWS-04, Figure 2-9).

2.5.2 Monitoring Well Installation

Monitoring wells were installed at each site as part of the SI to determine groundwater
quality in uppermost water-bearing zones, both upgradient and downgradient of the sites
(Figures 2-6 and 2-7). Three background wells (MWS-01, -02, and -03) were installed at the
upgradient edge of the Base to serve as Base-wide background wells, indicating groundwater
quality flowing into the study area. One well was installed downgradient at Site 1 Q4W1-
02), Site 2 MW2-02), Site 3 MW3-02), Site 4 (MW4-01), and Site 5 (MW5-01). One
additional well was placed upgracient of Site 3 (MW3-01) and Site 4 (MW4-02) due to site-
specific concerns. One monitoring well (MWS-04) at Site 6 was placed up- and side-gradient
of Site 3, based on field screening data presented in Section 3.2.1.2 to assess water quality at
Site 6.

2.5.2.1 Drilling and Installation

Soil borings at the Base were deepened to approximately 100 feet bgl, or approximately 25
feet below the ambient water table for constru-tion of monitoring wells. Drilling procedures
utilized the dual-wall percussion method and reverse-air-circulation. Monitoring well drilling
at Papago was completed using conventional air rotary techniques with a 9-inch diameter
tricone bit.

Well construction consisted of installing S0 feet of 4-inch ID, schedule 40 flush-threaded
PVC well screen with 0.010-inch factory slot and PVT casing to the surface. Twenty feet of
screen was used at Papago. Casing and screen were decontaminated following procedures
specified in the FSP prior to placement downhole. Screen and casing were installed through
the center of the dual-wall drill pipe and 30-40 mesh silica sand was placed in lifts as the
drill pipe was withdrawn from the borchole. Sand was placed to a minimum of 2 feet above
the top of the well screen. A two foot layer of 70 mesh silica sand was placed on top of the
filter pack. Two feet of bentonite pellets were placed on top of the sand and hydrated. The
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remainder of the annulus was backfilled to the surface with bentonite cement grout pumped
through the casing-drill pipe annulus as the drill pipe was removed. Wells were completed
in much the same manner at Papago, the primary difference being that materials were placed
into an open borehole rather than within the drill pipe.

All construction materials were tagged during installation with a weighted line to ensure
proper construction. Wells were completed with subgrade water-tight valve boxes to
minimize traffic hazards. A typical well construction diagram is presented in Figure 2-10,
and completion specifications are presented in Table 2-11. Construction diagrams for each
well are presented in Appendix F.

2.5.2.2 Woell Developrment

Well development was accomplished by bailing and surging a minimum of 48 hours after
completion. Bailing at the Base was accomplished using a Smeal T-4 pulling unit with sand
line and a PVC bailer. Well development at Papago was accomplished in much the same
manner except that development was accomplished by hand. During development, measure-
ments of pH, temperature, electrical conductivity (Ec), and turbidity of produced water were
conducted. A summary of final development measurements is presented in Table 2-12.

Decontamination procedures were followed on all downhole equipment used in development
to obviate the potential for introduction of contaminants ints boreholes. Water produced
during decontamination, purging and development was containerized in storage tanks on site,
sampled, and held until discharge authorization was obtained from the City of Phoenix.

2.5.2.3 Groundwatar Sampling

One round of groundwater sampling was conducted on all monitoring wells and one piezome-
ter, PS-02, during the period between April 8 and 19, 1991. A second confirmation
sampling was conducted on the same wells between June 24 and 30, 1591.

Each well was sampled according to procedures established in the FSP with variances
contained in Appendix A. Wells were sampled in order of increasing contamination as
indicated by field analysis of development water and the first round of groundwater samples.
Prior to purging and sampling, depth to water and total depth measurements were conducted
to calculate the well-bore volume. Three well-bore volumes of water were purged prior to
sampling. Purging was accomplished using a 2-inch-diameter stainless-steel piston pump
with polypropylene tubing. The pump was decontaminated following FSP procedures prior

FNAYPIS3.2/11-06-92/F1 2-39
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to introduction into a well. During both purging and sampling, measurements of pH, Ec,
temperature, crganic vapor, and turbidity were recorded to evaluate chemical stability of the
purged water. Field parameters (Table 2-13) stabilized normally within one well-bore

volume.

-ty

Two variances were obtained to the FSP groundwater sampling procedures to accommodate a
low recharge well (MW4-01) and a small diameter well (PS-02). The low recharge well was
purged to dryness by bailing and then sampled when sufficient water had accumulated to
collect a sample. The piezometer was purged of one borehole volume and sampled after

field indicator parameters stabilized.

Groundwater samples were collected immediately after purging using a decontaminated
fluorocarbon resin bailer. Samples were bailed from the water surface after the purge pump
was withdrawn. Samples were decanted directly into laboratory-prepared containers with
preservatives. Sampies for metals were placed in a laboratory-prepared and -provided
polypropylene bottle, without preservative, and filtered through a 0.45 micron membrane into
acidified containers. Chemical analyses differed from site to site due to the different nature
of the chemicals of concern. Table 2-14 presents a list of anaiyses, sample containers, and

preservatives for each site.

Samples were sealed, labeled, and placed on ice in a cooler immediately after sampling.
Samples were cooled to approximately 4°C, repackaged with gel ice, and shipped by
overnight carrier tc laboratories for analysis. Chain-of-Custody and Request for Analyses
forms accompanied each sample.

Quality control samples were collected in the field during each round of sampling. Duplicate
samples were collected from well MW3-02 during the first and confirmation rounds of
sampling. As with soil samples, equipment rinsates were collected from sampling bailers
each day of sampling to assess decontamination procedures.

2.5.2.4 Slug Tosis
Slug tests were performed in selected wells at the 161 AREFG after completion of the second

rcund of sampling. The purpose was to gather hydraulic data representative of the sits. A
pressure transducer connected to a dataiogger was inseried to the bottom of the well and the
static water level (above the transducer) was recorded. A slug, 3.5-inch OD by 10 fest long,
was lowered into the water column.  After the water had retumed to near static level, the
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GROUNDWATER SAMPLING FIELD MEASUREMENTS

TABLE 2-13

161st AREFG PHOENIX, ARIZONA

ORGANIC VOLUME ELECTRICAL
DATE VAPOR REMOVED TURBIDITY TEMP. CONDUCTIVITY
WELL SAMPLED  (ppm) {(GALLONS) (NTU) *C) PH (UMOHS/CM)
MWS-01 15 APR 91 0 180 46 235 6.85 1250
25 JUN91 0.2 157 16.76 236 6.91 1080
MWS-02 12APR 9 70 167 14.5 25 7.32 1140
29 JUN 91 0.4 165 374 237 7.14 1130
MWsS-03 10 APR 91 ] 167 16.6 poX.1 6.94 1280
29 JUN91 1 163 7.5 2.7 7.03 1160
MWS-04 11 APR91 40 160 35.1 2.9 7.03 1150
29 JUN 51 kr) 158 26.7 233 7.07 1190
PS-02 09 APR 91 80 57 31 2 7.1 1320
30 JUNO9I 50 57 > 200 2.6 6.98 1150
MW1-02 18 APR9! 0 161 815 24.9 7.08 1110
25 JUN 91 0.2 180 4.81 3.7 7.01 1150
MW2-02 10 APR9I1 ¢ 162 39 23 6.97 1190
26 JUN 9 0.2 165 126.5 23 7.01 1100
MW3-01 11 APR91 NM 157 51.5 n5 7.27 1230
29 JUNI! 56 157 10.5 236 7.06 1150
MW3-02 16 APR9! 190 180 55.2 24.2 6.88 1340
28JUN91 18 168 19.65 234 7.08 1150
MWS-01 16 APR 91 0 178 6.34 235 6.0 1260
26 JUN 91 0.2 165 32 23.1 6.99 1070
MW4-01 08 APR 91 0 135 12222 25.6 6.95 2840
28 JUN 91 0.2 28 27.2 248 7.1 2650
MW4-02 16 APR 91 0 5 9.5 27.2 6.96 960
27 JUN 91 NY 28 6.5 26.6 7.38 1050
NM~— Not Measured 13- (e tmvpe
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slug was withdrawn and water levels were recorded. Data from the tests were transferred te
diskette and analyzed in accordance with the FSP. Slug test data and analyses for wells
MWS-01 and MW1-02 are prasentad in Appendix I.

2.6 Disposal of Wastes from Fisld Activities

2.6.1 Drilling Activitiss

All potentially contaminated wastes generated during drilling activities were containerized on
site. Soil cuttings from each borehole were segregated and placed on, and covered with,
polyethylene sheeting. Water produced from drilling was placed into 250-gallon tanks.
Other wastes such as protective clothing and used plastic sheeting were disposed as trash.

2.6.2 Dacontamination Activities

A decontamination pad was constructed to collect washwater, The pad was sloped to collect
water in a 2-foot deep sump. The ped was lined with three layers of 10-mil PVC shesting
and was located adjacent to Site 3, north of Building 25 (Figure 1-2). Most washwater was
allowed to evaporate; water that had not evaporated by the end of each day was pumped into
250-gallon storage tanks. A letter of approval for a one-time discharge was obtained from
the City of Phoenix for disposal of waste water from the holding tanks to the sanitary sewer
system and publicly owned treatment works (POTW).

2.6.3 Monitoring Wall Davelopment and Sampling Activities

Groundwater produced from wells and piezometers during development and sampling was
placed either into 250-gallon storage tanks or 55-gallon type 17-E drums, sealed, and
labeled. The drums were stored in a fenced area at the Base until the letter of approval was
received from the City of Phoenix that authorized discharge to the POTW. Decontamination
solutions containing hexanre and methanol water mixtures were contained into two 55-gallon
drums and stored at the Base for subsequent disposal.

KN/WPSS3.2/11-06-92/F1 2-49




3.0 Nature and Significance of Rasults

3.7 Geology &nd Hydrogeology
3.1.1 161AREFG

3.1.1.1 Geology
As discussed in Section 1.5.2, the geology beneath the Base is characterized by fluvial

deposits related to the Salt River. These deposits have been shown to be vertically and
horizontally heterogeneous with beds being localized in extent.

Results of Base-wide geologic investigations are summarized in the geologic cross section
presented in Figure 3-1. Stratigraphic intervals delineated on the figure were defined in
terms of the Unified Soil Classification System (USCS). Inherent in this classification
system are subdivisions of sediment types encompassing a broad range of grain sizes. For
example, the symbol SM describes sediment admixtures of clay, silt, sand, and gravel of
varying percentages. This symbol can therefore be used to describe a variety of sediment
types and facies. The only true definitive symbols in the classification system are those used
for clean sands (SP and SC), clean gravels (GP), and clays (CL and CH).

As a result of these broad subdivisions, the Base-wide cross section presented in Figure 3-1
depicts sediment bodies correlative across the entire base. The sediment groupings may be

representative of different facies and may not realistically be used to reconstruct the discrete
geologic systems operating at the time of deposition.

Due to the poor recovery of sediment samples from discrete depth intervals, geologic
interpretation of stratigraphy at the Base is tenuous. Zones of sampler refusal or poor
sample recovery are interpreted as representative of gravel or cobble deposits. Tentative
correlations of sand bedies and zones of poor sample recovery are made across the site.
Typical of alluvial environments, lenses of sand and gravel are common.

3.71.1.2 Hydrogeology

The objective of the hydrogeologic porticn of the SI was to characterize the initial section of
the uppermost water bearing unit. During the monitoring pericd of Januar 19, 1991
through June 3G, 1591 groundwater occurred at the Base under unconfined conditions at

KN/WPS33.3/11-06-92/F) 3-1
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depths ranging from 66 to 83 feet below land surface, depending on location and water table
fluctuations. These depths correspond to water-table elevations of 1,048 to 1,032 feet msl.
Samples of aquifer materials collected during drilling indicate that the uppermost portion of
the aquifer consists of medium-to coarse-grained sand and gravel.

Appendix J contains a listing of water level measurements conducted during the investigation;
hydrographs of monitoring wells at the Base are presented in Figures 3-2 and 3-3. The
hydrographs depict a general rising trend in all 'wells and piezometers at the Base beginning
between days 50 and 70 of the monitoring period (March to April); this is tentatively
correlated with the oc.arreace of flow in the Salt River, south of the site. During the June
1991 measurement period, water levels remained above January through March levels.
Heavy rains increased water levels in March 1992.

Figures 3-4 through 3-6A present potentiometric maps for measurement dates of February
20, April 18-19, and June 30, 1691, and March 26, 1992, respectively. February measure-
ments were taken at the completion of the first phase of field activities, prior to flow in the
river. April measurements were collected prior to the first round of groundwater sampling.
June measurcments were collected prior to the confirmation groundwater sampling. The
February map, in general, depicts a groundwater flow direction to the northwest and a
hydraulic gradient of approximately 0.002 foot/foot. The April map depicts a similar
northwest flow direction with a hydraulic gradient of approximately 0.005 foot per foot. The
change in gradient is likely associated with river flow conditions. The June map also depicts
a northwest groundwater flow direction and a hydraulic gradieat of approximately 0.0025
foot per foot. The gradient in March 1992 was approximately 0.005 foot per foot and the
flow direction maintained a northwesterly direction.

Hydraulic conductivity of the upper alluvial unit has been measured to be approximately 180
to 1,700 feet per day or 6 x 107 to 6 x 10" cm/s (Brown and Pool, 1989). Slug tests at the
Base also indicate high K values, ranging from 7.4 x 107 cm/s (MW2-02) to 6.3 x 107 cm/s

(MWS-01).

Review of boring logs contained in Appendix E indicates that the most prevalent aquifer
materials are coarse sand and gravel. Published values of porosity for these materials range
from 25 to 50 percent (Freeze and Cherry, 1979). Using the hydraulic gradients and K
values previously discussed, an average interstitial groundwater flow velocity can be

calculated using the following equation:

XNPAWPSE3.3/11-06-92/F1 3-3
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V = (Ki)/n
where:
V = Average velocity (L/T)
K = Hydraulic conductivity (L/'T)
i = Hydraulic gradient (dimensionless)
n = Effective porosity (dimensionless)

The minimum groundwater flow velocity is thus calculated to be approximately 3.0 x 107
cm/s (31 ft/yr) to a2 maximum of 1.3 x 10 cm/s (1,304 ft/yr). These velocities represent an
average rate through varicus materials along a selected flow path. Groundwater will flow at
different rates and directions cepending on local variations in grain size and hydraulic
conductivity. Table 3-0 provides the hydraulic conductivities 2nd groundwater velocities for
the Base.

3.1.2 Pepago Aliiitery Raservation

3.1.2.1 Geology

As discussed in Section 1.5.4, Papago Military Reservation is set in an area of intermixed
sedimentary and volcanic deposits. Borings from piezometers and monitoring wells indicate
the presence of caliche to a depth of approximately 10 feet bgl and volcanic breccia underly-
ing the caliche. Thesz geologic data are consistent with the presence of Quaternary alluvium
and colluvium and the Barnes Butte Member of the Tertiary Camels Fead Formation
underlying the site. A diagrammatic geological cross section of the Papage area is presented
in Figure 2-7.

3.1.2.2 Hydrology

Two menitoring wells and thres piezometers were installed during the SI at Papago Military
Reservation (Figure 2-7). Groundwater occurs at a depth of approximately 27 to 37 feet
below ground leve!, corresponding to an elevation of 1,211 to 1,214 feet msl. Water occurs
under unconfined cunditions in very low to modermtely permeable bedrock. Figure 3-8
presents a hydrozrago of monitoring wells and piezometers at Papago; individual water-level
measurements are prozented in Appendix J.

Observations made during drilling and development of piezometers and monitoring wells
suggest that groundwawr ,low at Papago is primarily controlled by fractures in well-indurated

deposits. As depiciae in the hydrograph, PP-03 and MV/4-01 required more than one week
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HYDRAULIC CONDUCTIVITIES AND GROUNDWATER

TABLE 3-0

VELOCITIES AT SKY HARZOR ANG3 AND PAPAGO
161 AREFG, PHOENIX, ARIZONA

HYDRAULIC HYDRAULIC
WELL CoONDUCTIVITY VELOCTTY CONDUCTIVITY VELOCITY
FTrvya" FIIYR cM/st CN/S
SKY HARBOR
MW1-02 54,8385 1,097 5.3x 102 1.1 x 10?3
MW2-02 7.674 31 7.4 x 107 3.0x 10°
MW3-01 87,711 1,154 5.5 x 10 1.1 x 10?3
_MW3-02 485,989 940 4.5 x 10? 2.0 x 10
MW5-01 17,502 350 1.7 x 10?2 3.4 x 107
MWS-01 65,183 1,304 6.3 x 10? 1.3 x 103
MWS-02 29,234 585 2.8 x 107? 5.6 x 10*
MWS-03 *
MWS-04 28,808 578 2.8 x 102 5.6 x 10
PAPAGO
MW4-01 143 6 1.4 x 10 5.6 x 10°
MW4-02 31 0.1 3.0x 10° 6.0 x 10®
3{" * FT/YR = feet/year
g? * CM/S = centimeters/second
£ * Note, MWS-03 was not slug tested due to construction disturbance.
f« KNAWPS33 3111-06-92/F1 3-11
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for water levels to recover to elevations similar to those observed in surrounding wells and
their eventual static levels following development and sampling. Other wells and
piezometers produce water readily.

Groundwater flow direction at Papago is generally northwesterly or southwesterly, depending
on nieasurement points used to calculate the flow directicn. A westerly-oriented wedge-like
groundwater mound also causes groundwater to flow northwesterly and southwesterly. The
hydraulic gradient is approximately 0.001 foot/foot to 0.01 foot/foot. Groundwater flow
conditions for February, April, and June 1991, and additionaly in March 1992, are provided
in Figures 3-9 through 3-10B, respectively.

Hydraulic conductivity at Papago is extremely slow and slug tests required long recovery
times. As indicated in Table 3-0, the minimum groundwater flow velocity is approximately
6.0 x 10° cm/s (0.1 f/yr) to a maximum of 5.6 x 10* cm/s (6 f/yr).

3.2 Background Sampling Results

To evaluate the significance of concentrations of detected compounds at each investigation
site, a background soil and groundwater characterization effort was conducted. Background
soil samples were collected away from known waste management units and groundwater
samples were collected from locations upgradient of facilities at both the 161AREFG and at
Papago. Soil sampling depths varied due to the geology and are discussed in Section 3.2.1
(161AREFQG) and Section 3.2.2 (Papago).

Analytical Data Discussion. The following sections discuss the results of chemical
analytical data obtained as a result of soil and groundwater samples collected at the Base and
Papago during the SI. Analytical data have been validated based on guidelines established by
the U.S. EPA and described in the documents "Functional Guidelines for Evaluating Organic
Analyses” (U.S. EPA, 1988a) and "Functional Guidelines for Evaluating Inorganic Analyses”
(U.S. EPA, 1988b). Thus, results presented herein have been evaluated in conjunction with
respective field and lab QC samples. The validation includes adding data qualifiers to alert
data users of conditions in the laboratory setting that may have affected sample data. This
might include conditions such as methed blank contamination or instrument calibration
inconsistencies. These conditions are not new to chemical analytical laboratories, but as a
result of the data validation process, data users may be ensured that data are valid and
accurate to the highest degree possible as indicated by the unique qualifiers. Following are
definitions of the data qualifiers used by laboratories and in the valid~tion process:

KNAWPS83.3/11-06-92/F1 3-14
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U - The material was analyzed for, but was not detected. The associated value is
the sample quantitation limit.

J- The associated numerical value is an estimated quantity.

R- The data are unusable (compound may or may not be present). Resampling
and reanalysis is necessary for verification.

UJ - The material was analyzed for but was not detected. The sample quantitation
limit is an estimated quantity.

D -  Compound analyzed at a secondary dilution factor.

Chemical analytical data for the SI have been summarized in tables throughout the text; they
do not include tentatively identified compounds (TIC). Water sampie numbers specify
sampling location by the first two sets of alphanumeric characters: MWS-XX indicates a
background well; MW1-XX, MW2-XX, MW3-XX, MW4-XX, and MW5-XX indicate moni-
toring wells at Sites 1, 2, 3, 4, and 5, respectively; PS-XX indicates a piezometer at the
Base; and PP-XX indicates a piezometer at Papago. Soil samples are similarly numbered as

discussed in Section 2.5.1.

3.2.7 181AREFG
Background soil samples at the 161AREFG were collected from monitoring well boreholes as

drilling progressed. Soil samples were collscted at S-foct intervals during drilling. In

" general, sample recovery was poor due to the subsurface lithology. Each sample collected
was screened at the field laboratory for target compounds, and three samples, when avail-
able, were sent to a laboratory for Level C analyses. Soil samples submitted for analyses
and their respective depth-intervals are presented in Table 2-5.

Because target compounds were detected in a field screening of water samples from PS-02, a
fourth backzround soil boring was installed west of Building 21 at the newly designated Site
6. The boring was designated MBS-04 and was drilled and sampled with procedures
common to the other borings. The boring was subsequently converted to a monitoring well
MWS-04 (Figure 2-9). Soil samples were field screzned and three were selected for Level C

analyses.

Background groundwater quality samples were collected from monitoring wells located along
the upgradient 2dge of the base to characterize water quality moving on site. Samples from

KN/AWPS33.3/1 10672 F) 3-19




piezometers were also collected for field screening to more fully characterize groundwater
quality of the Base.

3.2.1.1. Soils

Field Screaning. Results of field screening of samples from background soil borings are
presented in Appendix XK. No target compounds were detected in samples from MBS-01, -
02, or -03 at screening detection limits. One sample from MBS-03, 5- to 7-foot depth
interval, indicated the presence of non-target hydrocarbons at greater retention times than
target compounds; however, the concentration and identity of this compound were not
determined during field screening. This sample was submitted for laboratory Level C
analysis. Field screening of remaining background soil samples did not indicate presence of
other target compounds; therefore, soil samples selected for laboratory analysis were based
on available recovered samples.

Samples from MBS-04 did not contain target compounds from the surface to 25 feet bgl;
however, five target compounds were detected from depths of 40 to 71 feet bgl. Benzene,
toluene, ethylbenzene, xylenies, and TCE were consistently detected below 40 feet.

Piezometer borehole soil samples for field screening analysis were collected from the drill
cuttings after compledon of drilling activities. Samples of cuttings from PS-01 indicated the
presence of low concentrations of xylenes below detection limits. Samples from PS-02
indicated similar estimated concentrations of xylenes and toluene. Due to the presence of
these constituents, additional samples were collected from cuttings and submitted for Level C
laboratory analysis for waste disposal considerations. Because sariiples are from cuttings and
not from discrete-depths, interpretations of chemical origin in the subsurface based on these
data cannot be made.

Confirmation Analysis. Soil samples from each background boring were submitted for

Level C laboratory analysis. Boreholes were located away from known sources of target

compounds so that analyses representative of the site soils could be obtained. Background

soil samples were analyzed for all constituents of concern at the Base. Appendix L contains

a tabulation of all background-soil target-compound analyses. Detected compounds are

summarized in Table 3-1. '
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Organic Compounds. No target organic compounds were detected in samples submitted
from MBS-01; however, either acetone or methylene chloride was detected in each back-
ground soil sample submitted for analysis. Data validation procedures have associated these
detections with laboratory blank sample detactions and thus, acetone and methylene chioride
are not indicated as environmental contaminants.

The TFH content of MBS-02 was measured to be 4,800 ard 9,800 milligrams per kilogram
(mg/kg or parts per million [ppm]) at surface to 2-foot bgl and 5- to 7-foot bg! intervals,
respectively. TPH was not detected in the MBS-02 sample from 10 to 12 feet bgl. One
sz/kg of toluene wis estimated to also be present in the 5- to 7-foot depth sample and 6
pg/kg of acetone was detected in the 10- to 12-foot-depth sample.

TPH was detected in samples from MBS-03, at the surface and 5- to 7-foot bg! interval in
concentrations of 75 and 38 mg/kg, respectively. Samples from below this depth were not
available for submittal to the laboratory due to low recovery (Table 2-5).

Level C confirmation analyses of background soil borings MBS-01, -02, and -03 indicate that
elevated concentrations of TPH are present in the surface to 5-foot bgl interval. TPH does
not appear to be pervasive to greater depths in borings MBS-01 and -02. The source of TPH
in background borings is undetermined but may be related to past weed contrel practices or
chemical characteristics of fill material.

Three samples were submitted for laboratory analysis from MBS-04. Due to Jow recovery
(Table 2-5), samples with the highest field screening results did not have sufficient volume to
be sent to the laboratory. Samples from the surface, total depth (99 to 100 feet), and the 15-
to 16.5-foot bgl interval were submitted for analysis. The total depth sample contained
benzene (5 ug/kg), ethylbenzene (80 ng/kg), toluene (26 pg/kg), and xylenes (190 pg/kg).
TCE, detected in the screening laboratery, was not confirmed in the environmental sample.
TPH was measured at 35 and 67 mg/kg in the surface and total depth sample but was not
detected in the 15-foot depth sample. No other YOCs were detected in the validated results.
SVOCs, phenanthrene and pyrene, were detected in the surface sample of MBS-04 at
estimated concentrations of 43 and 53 pg/kg, respectively. 2-Methylnaphthalene and
naphthalene were detected in the total depth sample at estimated concentrations of 490 and

110 pg/kg, respectively.
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Soil cuttings from piszometers at the Base were analyzed for VOCs and TPH for waste
disposal considerations. No target compounds were detected in the samples.

Inorganic Compounds. Table 3-1 presents results of inorganic analyses of individual
background soil samples and the range of detected concentrations for each analyte. Concen-
trations of common rock forming elements such as aluminum, calcium, iron, magnesium,
and potassium ranged in the thousands to tens of thousands mg/kg. Less common metals
such as barium, chromium, cobalt, lead, nickel, vanadium, and zinc were detected in the tens
to hundreds mg/kg and arsenic, beryllium, silver, and thallium were detected at less than 10
pg/kg. Mercury was not detecied in background soil samples at a detection limit of 0.2
mg/kg. Concentrations of inorganic analytes presented in Table 3-1 are thought to be
representztive of naturally occurring soil constituent concentrations and not related to
anthropogenic activities. These values serve as a basis for comparison with other site-related
data.

3.2.1.2 Groundwatsr

Based on the groundwater flow directions presented in Figures 34 through 3-6, wells MWS-
01, -02, and -03 are designated upgradient background wells for the Base. Results of
groundwater analyses from these wells are assumed to be representative of water quality in
the general geographic area under the Base.

Screening Analysis. Results of field screening of groundwater samples from background
monitoring wells and piezometers are summarized in Figure K-1 at the end of Appendix K.
Water samples for field screening were collected following development of each well and

piezometer. Field screening detected each target compound except PCE. '

MWS-01, the eastern most background well, contained toluene and TCE. Non-target light
hydrocarbons were also detected but were not quantified or identified. A second sampling of
MWS-01 did not confirm the presence of any target compounds.

MWS-02 contained benzene, TCE, toluene, and xylenes. DCE and ethylbenzene were also
detected, but at estimated concentrations bziow detection limits. TCA was also estimated to
be present, however, difficulties with detection of TCA in the screening laboratory make this
determination uncertain.
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MWS-03, the western most background well, contained TCE and toluene. DCFE and TCE
were estimated at concentrations below detection limits in a second sample from the well.
Low retention time, non-target compounds were also detected in MW3-02, but were not
identified or quantified in the screening laboratory.

The piezometers (PS), used in the background hydrogeologic investigation to determine
groundwater flow, were also used for scresning groundwater. Target analytes were not
detected in field screening of groundwater from PS-01. Samples from PS-02 contained the
highest concentration of compounds of any of the site groundwater samples. PS-02 contained
DCE, benzene, ethylbenzene, and total xyiencs. A second sample from PS-02 contained
higher concentrations of target compounds. PS-03 did not contain target compounds above
detection limits; however, TCE was estimated to occur below detection limits.

Field screening results of background hydrogeologic investigation wells and piezometers
suggest the presence of low ppb concentrations of target compounds at the upgradient hase
boundary and higher (tens to hundreds ppb) concentrations in the vicinity of PS-02.. Based
on the field screening results, each background monitoring well was sampled for Level C
analyses. In addition, PS-02 was sampled for Level C analyses.

During background hydrogeologic investigations, field screening of groundwater samplas
indicated the presence of mg/L concentrations of benzene in samples from PS-02. An
additional well, MWS-04 at Site 6, was placed north of PS-02 between the piczometer and
Site 3 to aid in the assessment of the extent of benzene in groundwater.

Confirmation Analyses. Two episodes of groundwater monitorirg were performed on
background wells, as well as the remaining monitoring wells. The objective of the first
episode of sampling was to detect chemicals of concern and the second served to confirm
results. Groundwater samples from the three vackground wells MWS-01, -02, and -C3
(Figure 2-6) were analyzed for all constituents associated with an investigation site (Tzable 2-
14). A summary of detected compounds and the range of occurrence for groundwater
samples is presented in Table 3-2; results of laboratory analyses are presented in Appendix
M. Results of laboratory analyses indicate presence of low microgram per liter (ug/L)
concentrations of halogenated and aromaiic volatile organic compounds and the presence of
several caticns in pg/L to milligram per liter (mg/L) concentrations. No semivolatile Target
Compound List (TCL) chemicals were detectzd above quantitation limits in these wells.

KN/WPS$3.3/11-06-52/F1 3-25

gz et e aies,




— - — - - - ~ - e e - =
gonnpp B paredoy = g
afess popraqrEd sadde Fagnama amerarnb oM pHYRETE w
IR BORINIIP pitebat 120N E0? 351 40002 PILdol YT TININY SR EIRE R m
ey e pTasE I e 1)
L T
Voa B
4 -0t Vi= B4l
12 ne Via E3Ea4N
Lt 1£1 L x4 L'T-nt yim AUy
[ R & 14 Tr9 [§474 11 ot §Lt T¥9 - (331 VT sery
000Etl 000401 0COTZL 00Tzl 0CCPES 000PET coesil — 000L0t Va2 Ty
1839 "y -ns Ve 12y
coss cis [ 313 olee 0209 058y 018y - 052r ¥is woryeog
170 170 - NTo 13 Lspezgy
rLe f£c oort 6% 1311 0otl ~ N (] rezzstany
O0SZE CO¥Eg (11954 00.2T 002+ 00T ML - 009 ¥is waparloy
[§ 4 ¢4 ryis e @t ren reet s -6t Vi ror
£+8 Y3~ No1 Vis 1xdtoy
o008 00253 009 cosiL 00809 00¥sS 0OICE ~ 00268 L] R
160, (g7 4] [989 ey roes szt ~ (55 Va weyrg
rrs foy rs s 178 rrs n-ror ] ey
[£1]1 rres [§ 24} 371 - oy 13 mrrmeny
SANNQIHOD DINY RO
(41 re-nat yh P70 “w
FOOAS o~
A
1" (4 9 1"H-ns yia L eia LRt B
(&4 6 6-0n3 Ver £r833d9 oo g
rt fn~ns yi seram |
aow 99 qaotz - Ns | ) TR
1 £ fi-ng Vis Lol st ses PR 4
[ R4 T-ng P20 sergra0ey ) - (]
0A
FONYVY RURN [1{lata%iciab]
fepdieatich
16— HNOS Jé—IV [ i (T35 17 1s-HOT 16— ¥dY Mivg
©Q-5nN £9-gMar m-5nr e-San 12-§20 10~ S0 ROILYDOT
. &
YNOZIHY XINROHL ‘DITHY 19l &
STIZ M ONIEQLINCS GRIDNOXOVE b
SANNOSIOD QRLOTIBT 4O AXVYMIENS =
Z-CTIEV.L m
s
¢

1 B8 9 !




]

(

Organic Analyses. Well MWS-01 contained an estimated 1 ug/L of 1,2-dichloroethylene
(1,2-DCE) in the initial sampling. No TCL VOCs were detected in the confirmation

sampling.

MWS-03 contained 11 pg/L of TCE as well as estimated concentrations of 2ug/L and 1
pg/L of 1,1-DCE and 1,2-DCE, respectively, in the initial sampling. No TCL VOCs were
detected in the confirmation sampling. The detected contaminants and concentrations are
similar to others observed in the EWA described in Secticn 1.5.5.

MWS-02 contained 66 ug/L of benzene, 9 ug/L xylenes, and 6 pg/L TCE in the initial
sampling. Also, an estimated 1 upg/L of toluenc was reported in the sample. The same
compounds were detected in the confirmation sampling; the confirmation sample contained
230 ug/L of benzene, an estimated 2 ug/L of total xylenes, and an estimated 3 ug/L of TCE,
which is thought to bz indicative of conditicns in the EWA. The source of aromatic
compounds, however, is not known and may be related to off-Base contribution or to kigher
concentrations of similar compounds found in PS-02 and MWS-04,

PS-02 was sampled and analyzed with Level C methods for background constituents due to
the presence of benzene and other compounds in the screening analyses. As shown in Table
3-3, seven target compounds were detected in groundwater samples from PS-02 in the initial
sample. Eight compounds were confirmed in the second sampling. One notable difference
among results of the two sampling events is the apparent increase in benzene concentration
from an estimated 820 ug/L in the initial sampling to 6,200 ug/L in the confirmation sample.

Inorganic Analyses. Inorganic analyses were conducted on samples from MWS-01, -02,
and -03. Several cations (calcium, magresium, manganese, potassiur, and sodivm) were
detected in the mg/L range. Arsenic, barium, iron, and zinc were consistently detected in
concantrations of less than | mg/L. Alvminum, copper, and silver were not consistently
detected in samples. Mitrate occurred in groundwater samples at concentrations less than 2
to 2.7 ug/L. These apalytes are thouzht to be naturally occurring and not associated with
environmental contaminants. Because MWS-04 and P3-02 were sampled for the purposs of

delineating organic contaminants, inorganic parameters were not analyz
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TABLE 3-3
SUMMARY OF DETECTED COMPOQUNDS
Ps-02
161st AREFG, PEOENIX, ARIZONA
LOCATION: PS-02 pPs-02
DATE: APR-91 JUN-91
DETECTED
COMPOUND UNITS
VOGCs
1,1-Dichioroethane ugn
1,1-Dichloroethene ugh ih)
12~Dichloroethylene ug! 2
Benzene ugft £0D 6200 D
Ethylbenzene ug/ 25 430D
Toluene ugd U 2]
Tota! Xylenes ug/l 29 250D
Trichinroethene ug! 9
SVOCs -
2—Methylnaphthalene ugh 10
4-Methylphenol ugft
Naphthalene ugh 29
Phenol ugd 21
INORGANIC COMPOUNDS NOT ANALYZED NOT ANALYZ:D
TPH meA 31
Orvanic Lead uz/]
U = Compound Not Detected OLDTELS ~4A LTS
J = Estimated value
E = Estimated value
D = Reported from dilution
KMNINPIR3 31 0m. 90 F) 3‘28




3.2.2 Papago Miitary Rsssarvation

Background soil and groundwater samples were collected from the Papago Military Reserva-
tion. Due to adverse subsurface conditions, described previously, the number and location of
soil samples was modified from that anticipated by the FSP. One surface background soil
sample was collected from a location near PP-02, east of Site 4 at Papago. One background
monitoring well was installed, upgradient of Site 4, to assess groundwater quality in the area.
In addition, three piezometers were installed and sampled for field screening analyses to
provide additional water quality data. Background sampling locations at Papago are shown
in Figures 2-4 and 2-7. Because background data at Papago are specific to Site 4, results of
background soil and water sampling are presented in Section 3.6 along with Site 4 data.

3.3 Site 7 - JP-4 Hydrant Arsa
3.3.1 Screening Activity Rasults

3.3.1.1 Gueophysical Survay
Geophysical survey activities related to Site | were limited to delineation of subsurface

structures for clearance of intrusive sampling locations. In general, sampling locations were
cleared using a line locator and GPR. Discussion of methods and results are presented in the

geophysical survey report contained in Appendix C.

3.3.17.2. SOV Survey

Target SOV compounds were detected at Site | in concentrations ranging from total SOV
(sum of benzene, toluene, ethylbenzene, and xylenes [BTEX];, DCE; TCA; PCE; and TCE)
of 18.5 ug/L to all compounds being nondetected. Results for specific analytes at each
sampling point and analytical detecticn limits are summarized in Table 3-4. The distribution
of total SOV content at Site 1 is depicted in Figure 3-11. There does not appear to be a site-
wide pattern to the SOV concentrations.

PCE accounts for most of the detected compounds. PCE was detected in all environmental
field samples as well as in all field blank samples. PCE was not detected in analytical blank
samples. This suggests that detected PCE may be an artifact from sampling equipment.

PCE ranged in concentration from 0.62 ug/L in sampie OV1-7 10 6.7 pg/l. in sample OV 1-
8. PCE in blank zamples maged from 0.1 ue/L 10 0.42 up/L. To assess equipment PCE

contribution to environmental samples, the minimum PCE blank concentration for each day
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was multiplied by five and the resultant concentration was used as a threshold, zbove which
PCE in envirenmental samples is considered to be represeatative of site conditions. The
blank samples used for each day of sampling are noted with an asterisk (*) in Table 3-4. Al-
though not specifically applied to SOV activities, this methed of data assessment is consistent
with methods recommended by the U.S. EPA for assessment of blank contaminants in water
and soil samnples (U.S. EPA, 1689).

This data analysis method yields two samples in which PCE may be attributed to blank
contaminaticn, OV1-16 and OV1-17. The remaining samples have PCE above five times the
daily field blank minimum and may repressnt envirenmental contaminants; however, PCE
has wot been decumented to have been used at the site and therefore, PCE concentrations
should be viewed as questionable.

Benzene was cetected at Site 1 at a concentration of 1.3 ug/L in sample OV1-2. DCE was
detected in samples OV1-3 and CV1-4 at concentrations of 1.4 and 2.2 ug/L, respectively.
Finally, total FID volatiles of 1.5, i2, and 1.1 ug/L were detected in samples OV1-1, OV1-
2, and OV1-8, respectively.

SOV concentrations at Site 1 are all less than 20 pg/L and the spatial distribution does not
exhibit a pattern typical of a point source. The SOV screening does not display resuits
typical of a fuel release at the site.

3.3.1.3 Soil Sampiing

Four soil borings and one monitoring well boring were drilled at Site 1 to provide soil
samples for chemical analysis. Sampling locations are shown in Figure 2-1. Results of field
screening of soil samples from Site 1 are presented in Appendix K. No soil samples
contain=d detectabie concentrations of target compounds. Cne sample from soil boring SB1-
02, surface to 2-foot depth interval, contained xyleres below detection limits. This sample
also contained a nentarget compound in the heavy hydrocarbon range; however, the com-
pound was not quantified or identified.

One soil sample from SB1-05 contained a non-target compourd at the 65-foot depth interval.
The sample was in the heavy hydrocarcon range but was not quantified or identified.

Based on the field screcning results, the two samples discusted above were selected for Level
C analyses. Additional samples from each boring were selectzd for Level C analyses based

KN/WP$33.3/11-06-92/F1 3-35
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on sampling zones providihg adequate sample recovery. Table 2-6 presents a tabulation of
soil samples sent for Level C analysis.

The absence of PCE in field screening of soil samples is noteworthy due to the repeated
detection of PCE in SOV analyses. This suggests that PCE in SOV survey analyses is likely
to be related to sampling equipment contamination and not environmental concentrations.

3.3.1.4 Groundwatar Samping

One monisoring well was installed at Site 1 in a position downgradient of the site (MW1-02)
(Figure 2-1). Wazer samples from MW1-02 were collected after development and screcned

in the field laboratory. Results of this analysis are presented in Figure K-1 in Appendix K.

The water sample did not contain target compeunds above detection limits; however, DCE,

TCE, and toluene were estimated below detection limits.

These compounds and associated concentrations are compurabie to background groundwater
sample field-screes.ng results; thus, it is likely that the cc apounds did not originate from
Site 1 and a site-specific upgradient well was not installed. Background water quality is
provided by the MWS-scries wells.

3.3.2 Confirmaticn and Dolinsation Activity Results

3.3.2.7 Soft Samping

Three samples from euch bori.g at Site 1 were submitted or Level C analyses of VOCs,
SYOCs, and TPH (Tubies 24 and 2-6). Table 3-5 presents a summary of detected com-
pounds. Tabulatien of all soil sample rasults for Site 1 is contained in Appendix L. Samples
SB1-02-5-7 and SB1-02-25-27 could not be analyzed for VOCs due to a high pereentags of
gravel and cotble-sized material in the samples.

The only VOC detected in Site | soil samples was acetone with the highest concentration of
26 pg/kg in the 20-21 foot depth sample from SB1-03. Although detection of acetone was

not associated with Iaboratory blank detection, the lack of a source and commen detection of
acetone in blank samples associated with the projest suggests that the presence of acetore in

samples is not from environmental contaminants.

KNN3 111106 92/7) 3-34




ey
i

S,

oy g

3TOTI PSR 2a0gY prjrEnD B BOHENEIMOY » g

Fry Faroodss mogsq prirminn n TINEE Ay =

CXinn]
i it

HES N

siverngd (low e Lotep

SUSIIWGD T IYIOAL

SAUNOIWOD DINYOUD T TIVINS

GNAOI=DD
a312313¢

BRYRETL SN

7

19-If-6Z-¢o~-18% i9-T-0-te~-148

[ yim
GIAZATYNY LONR QIZATYNY LON Ty
1%
Q2TZATYNY LONX Q3ZATYNY LOKR
LI
[ 3ad r-8
2-188 T2-18%
18- L7-$T-T0~-1ES 12-L-$-10~-IE5 19-T~0-t2~1€S

TV IeA

ekl

VHOZIXY ‘XINJOHJ ‘OLTHVY 1919]
SONTUGHE JrOS I RilS

SONNOIROD QALDR13A 0 ABYNFENS

§-EHIEVL

i

G4
i

e
+ Savaduatel (s

T

B S e e

-7

EAIMAN T1IMYS




RIS

o,

352 G Gt

UL DONTIGTED IOQE PIITEIND N BONTATIATD = 1]

SHNLOVIR - S RLGIO iz 2onondag MMIG RIITHTED 0 DOUTRIIRIT ) - [

33 axa Yiad
s ’ srpd (o ine - pios
. SONNOINOD TDLYICANISS
o2 i FTsIny
SORNOEFOD PNVOYD ITLLVIOA
SUNN QNACAR0D
4124130
-0 Ls—£5 L5-5¢ (£~5% Le-5¢ [ CE)ETR RIS
*0-1gs £0-16%8 €0-1%S 7 B £:3 €-1gs ORISNZ
16-I—0-90~-148% D—-LS—55~E8-~185 16-LS-S5—£0~168 TO—LE~$E—-E0-THS 18—-LE-5C~£2~1E5 WITHNM GIERVE
VYNQZINY XINTOHAL ‘OLINY w191
SONIYCH NQS | AUS
SANNOIROD ARIJKLIT 40 AUVNHNS
(2nDD)
S-€£816VL




TP TTE,

€3 [+] B [+ & [ &
eI BONT XIS Sa0r X rO1emNED 5 BRSO -
DENIOVIR - IO v Bunanday popg poieruires 1 UOHEREXTIOD) -
rl e Bl
QdZATYHV 10N REE L) Hmmyd (feat e -2y

SANNDIKOD TR
x3n ao0mary
SONNOINOD INYDUN TIVIOA

SLINN ONADINDD
G
sE—€5 1-2 155§ Ls-%¢ 151 [RE)EIFNEEY
so-14s s0-—-1@s yo-1@s o -~igs r2--18§ o 3
10-$C~¢Et~50-188 18~1-0-—-50—1G8% W—-LS—L5~+0-10S 19-18-£5-¥0~ 108 1921 ~01 -2 ~-16i8 wﬂaaxmzw#w.w.«m
VYNOZTNY XINTONS "DLINY FI9[
SONIEOH TIOS | RLS
SANAOLHOD GRIIULET SO ANYINFS
(o003}
§-EIRve
| <32 ] ) ?

&




- € o & - - -
7295 BONEIGIPE ? MDY ETHNEI € VPR IMOI~ T
QAL VN IR SERTonrsda) ARG PUTEIII B BN ENTIM O Y
[} REAEY bl
fos 33 et {oeinai-ing
STHNCIMOO TILYIOAIYCIS
sl (1] LE L) pumzy
SIRNOIRAQD NV FTUV IO
S1INN (el ta167 2.0 8]
a210113a
-t 1s-5¢ z-¢ f2 eL~-sp Ui piema
a-18M he-BRf-3 w-igan m-180 £8-18% oMIE0S
0~4L-SL-3— 19 -LL~SS—- 08— 1O W0-T-0-D-IGK 10-I-0-0- 14N 10-8L -8 IR 8@@!&:@2 m.u.mw_?.mj

VROIINY XINROHd ‘OL5¥Y ite]
SONTYOR TNIOS § 9118
SANNOLPX) GRLILIFA JO ANVYIMNNS
(roea)
$—fFHIgVL

L €@

3-40




The SVOC bis(2-ethylhexyl)phthalate was detacted in the 35- to 37-foot bgl sample from
monitoring well boring MB1-02 at an estimated concentration of 80 ug/kg. The compound

was not detected in other samples from the site.

TFPH detections occurred in four soil samples
mg/kg. SB1-02 surface sample contained 26

from Sitz 1 above the quantitation limit of 1
mg/kg, SB1-04 surface sample contained 330

mg/kg, SB1-05 30- to 35-foot depth sample contained 14 mg/kg, and MB1-02 surface sainple

contained 16 mg/kz.

3.3.2.2 Groundwater Sampling

One monitoring well, MW1-02, was installed downgradient of Site 1 (F.gure 2-1). The well
was sampled ard analyzed for VC('s, SVCCs, and TPH; a summary of detected compounds
is presented in Table 3-6 and results of all analyses ere presented in Appendix M. Two
compounds were identified in the initial sample and are estimated below quantitaticn limits.
1,2-DCE and TCE were estimated to be present at 3 and 1 ug/L, respectively. The
confirmation sampling detected the same compounds at 5 ug/L and an estimated 2 ug/L,

respectively,

3.3.3 Geologic and Hydrogeoiogic lnves
Soil borings and monitering well borings dri)
gravelly deposits under the site. Deposits of

tigation Rasults
led at Site 1 indicate the presence of sandy to
fine-grained materials that may preclude vertical

migration of contaminants were not identified in any of the five borings at the site. The

nature of deposits under Siie 1 is consistent with the remainder of the Base,

Groundwater occurs in the Site 1 well approximately 76 to 77 feet bgl.  Based on potentio-

metric maps of the Base, MW1-02 is loccated

directly downgradient of Site 1. A slug test

was conducted on MW1-02, resulting in a calculated hydraulic conductivity of 5.3 x 107

cm/s.

3.3.4 Data Gaps
SOV and soil boring distribution around Site

from the site associated with surface spillage.

as anticipated during project plan preparation

| provide coverage to detect probable releasss
Soil sample recovery at Site 1 was not as high
and thus, gaps in geologic, stratigraphic, and

chemical resuits have occurred relative to a 1G9 percent complete data set. However,

because soil samples were recoversd from below 30 to 55 feet in all borings except SB1-02,
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and the lack of environmental contaminants in recovered samples, sample recovery is thought
to be sufficient on which to base conclusions regarding distribution of site-related contami-
nants. Groundwater chemical-data for Site 1 are complete with no data gaps identified.

3.3.5 Conciusions

SOV data indicate the presence of PCE, henzene, and DCE in soil vapur at Site 1. Field
screeniag of soil samples indicated one sample from SB1-02 contained low ppb concentra-
tions of xylenes and Level C analysis of soil samples indicated the presence of TPH, acetone,
and bis(2-cthylhexy!l)phthalate in soils. Based on these results, detection of TPH in soils at
Site 1 are considersd to be the primary environmental contaminants related to the site. The
horizontal and vertical extent of TPH in the soil is limited to the surface tc 2-foot bgl
interval in SB1-02, SB1-04, and MB1-02. Samples from SB1-04 and MB1-02 previde diract
evidence that TPH does not exist throughout the soil column at detectable concentrations.
Although Level C results below a depth of 2 fest bgl are not available from SB1-02, field
screening data suggest associated target compounds are not present below the 2-foot bgl
interval. One occurrences of TPH was detectad below the surface to 2-foot bgl interval.
SB1-05-30-35 centained 14 mg/%g of TPH; samples from below this depth did not indicate
the presence of TPH. Given the data presented, it is unlikely tha? past environmentally-
significant releases of target compounds have occurred from Site 1.

Three compounds were detected above background concentrations in soil samples at Site 1:

® Acetone
® Bis(2-cthylhexyl)phthalate
® TPH.

Occurrences of these compounds are localized and do not indicate widespread contamination.
Acetone and bis(2-ethylhexyl)phthalate arz common Jeboratory contaminants (U.S. EPA,
1589); however, thess compounds were not detected in associated blank samples and,

thersforz, must be treated as snvironmental contaminants,

Groundwater at Site 1 dces not contain site-related compounds. 1,2-DCE and TCE were
identified in concentrations at or below datection [imits in both water samples. Given the
low concentrations, the lack of detzction of either compound in soil samples, and detection of
the same compounds in similar concantrations in background wells during the initial
groundwater sampling, it is uniikely that the occurrence of 1,2-DCFE and TCE in groundwa-

ter are relaied to Site 1.
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3.4 Site 2 - 181AREFG Hazardous Vasts Storage Area
3.4.7 Screaning Activity Rasulis

3.4.1.1 Geophysical Survey

Geophysical survey activities related to Site 2 were limited to delineation of subsurface
structures fcr clearance of intrusive sampling lecations. In general, sampling locations were
cleared using a line locator and GPR. Discussion of methods and results are presented in the
Geophysical survey report contained in Appendix C.

3.4.1.2 SOV Survay

Total SOV concentrations at Site 2 range from 6.9 ug/L at location OV2-2 to 1.2 ug/L at
OV2-8. Results of sperific analytes at each sampling point and analytical detection limits are
shown in Table 3-7 and the spatial distribution of total SOV content is depicted in Figure 3-
12. Generally, total SOV concentrations are very low and are slightly higher in the storage
area vicinity; however, they are not indicative of a large release.

DCE was detected in eight samples ranging in concentration up to a maximura of 1.7 ug/L.
PCE was detected in all environmental samples, ranging from 1.3 to 5.6 pug/L. As with Site
1, PCE is also asscciated with field blank detection and should be viewed as guestionable.
No aromatic target compounds were identified in Site 2 SOV.

3.4.1.3 Soil Sampling

Three soil borings and one menitoring well boring were drilled to provide soil samples at
Site 2 (Figure 2-2). Results of field screening of soil samples from Site 2 are presented in
Appendix K. Target compounds were not detected in any sample from soil borings. One
sample from the monitoring well boring (MB2-02) surface to 2-foot depth interval contained
benzene and xylenes at estimated concentrations below detection limits. This sample also
detected nontarget heavy hydrocarbons; however, the compounds were not quantified or
identified.

The surface sample from MB2-02 was slated for Level C analyses, as well as three samplzs
each from borings SB2-01, -02, and -04. Note also that soil samples from SB2-01 did not
contain detectable concentrations of halegenated compounds identified in the SOV survey.
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3.4.1.4 Groundwator Sampling

One sample of groundwater was collected for field screening afier well installation and
development; resulis of the screening analysis are presented in Figure K-1 in Appendix K.
The sample from MW2-72 contained TCE, toluene, and xylenes. Additionally, DCE,
benzene, and ethylbenzene were detected below detection limits at estimated conceatrations.
Similar to Site 1, these compounds and concentrations are comparable to background values,
and given the lack of soil contaminants present at the site, an upgradient monitoring well was

not installed.
3.4.2 Confirmatinon and Dslinoation Activity Rosults

3.4.2.1 Soil Sampiing

Three samples from each soil bering and monitoring well at Site 2 were submitted for Level
C analysis. Samples were selected based on site related contaminants indicated by field
screening and available recovered sample. Table 2-7 lists samples submitted for Level C
analyses. Sample SB2-01-50-32 was not analyzed for SVOCs due to insufficient sample

volume.

Organic Analysis. Table 3-3 presents detected compounds from Site 2 samples. Acetene,
chlorobenzene, and toluene were each detecied in a sample. Chlorcbenzene was identified in
the 55- to 57-foot depth sample from SB2-01 at an estimated concentration of one ug/kg.
This sample alsc contained i estimated 1 ug/kg of toluene. Neither of thess compounds
was detected in samples above the 55- to 57-fcot depth; deeper samples were not recoversd
in sufficieat volume for laboratory analysis. Acctone was detected in SB2-04 at the 55- to
57-foot and 70- to 72-foot bg! intervals at concentrations of 17 and 14 pg/kg, respectively.
The detections were not associated with detections in blank samples.

Five SVOC: were detected in soil samples from the site. Benzoic acid was identified in an
estimated concentration of 100 pg/kg in the surface sample from SB2-01. Diethylphthalate
was identified at an estimated concentration of 52 ug/kg in the 10- to 12-foot depth sample
from SB2-02. Benzo(a)pyrene and benzo(k)fluoranthene were detected in the surfzce sample
from the monitoring well boring, and bis(2-ethylhexyl) phthalatz was detected in the 70- to
72-foot depth sample from the menitoring well boring,.

TPH detections of 210 and 30 mg/kg were identified in surface samples from SB2-0! and
MB2-02, respectively. TPH was not detected in deeper samples from the borings.
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TABLE 3-8

SUMMARY OF DETECTED COMPOUNDS
SITE 2 SOIL BORINGS
1613t AREFPQ, PHOENIX, ARIZONA

SAMPLE NUMEER

$B2-01-5-2~61

2B2~-91-50-52~01

592-41~-55~57~01

$32~-92~9-2-21

BORING 332901 3m2-61 3a2-01 3251
DEPTH (FT -2 39-52 3537 -2
DETECTED
COMPOUND UNITS
YOLATILE ORCGAHIC COMPOUNDS NOT ANALYZED
Acetone kg
Chlorobenzene kg 1J
Toluene g 1]
SEMIVOLATILE COMPOUNDS NOT ANALYZED
Bewzo(a) pyrese eg/kg
Beazo(X) fincrasthene wp/kg
Benzow Acid “wig 100 §
Dicthyl pathalate wrg
Bis{2 - ethyikexyl) pathalate sg/kg
INORGANIC COMPOUNDS
Alumissm ag/kg 1200 200 3350 12400
Astimony ngkg
Artenic wy/tg 712 393 3 193
Barinm mgikg 130 3591 33 140 4
Beryltium gty 06 [ X3 )
Cadmiva ny/g
Cakinm mg/kg 27300 790 D10 B0l
Chromive mgkg 20357 19 1”21 D
Cadalt gty 10.6 [F B 421 173
Copper mytg 191 3521 512 238
Iron mgkg 17200 9320 350 20400
Lead mghg 3353 24 bAR 591
Mageesive LT7, ¢ €380 Mo 2370 11200
Masganese 1 3717 1 774 m 380 4
Nickel weig 252 1038 1.1 3
Potassinm sgxg M2 693 ] 360 } 2710 )
Sitver "ty 14 121! 1L71
Sadivm wyhg M3 189 J 174} 130
Vassdine ngty a4l 193] 48] 4321
Zisc gy L2 733 471 L RN
TPH cpvy pak]
) w Coscenirarae s estimaied helow ‘;;mmug himat i - |
E w Comentration 1 rutimuted adow calibravion range
IG4AWP3EY 371108 T1FY 1.50
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Inorganic Analysis. Table 3-8 also presents results of inorganic analytes in samples from
Site 2. Aluminum was detected above the maximum backzround concentration of 10,400
mg/ky in three soil samples with concentrations of 12,400, 13,00, and 13,600 mg/kg.
Arsenic was detected above the background of 8.2 mg/kg in two samples, ranging from 8.3
to 10 mg/kg. Beryllium was detected above the 0.55 mg/kg background value in one sample
from SB2 at an estimated concentration of 0.6 mg/kg. Calcium was detected above the
32,800 mg/kg background level in one sample at a concentration of 33,100 mg/kg. Lead
was detected in two saniples above the 18.4 mg/kg background concentration at 33.5 and 154
mg/kg in surface samples from $32-01 and M32-02, respectively. Magnesium was detected
above the 10,200 mz/kg background value with concentrations of 11,200 and 10,700 mg/kg.
Manganese and nickel were each detected above their 468 and 31.1 mg/kg background
concentrations in $B2-04 at concentrations of 720 and 35.9 mg/kg, respectively. Potassium
was detected above the 1,700 mz/¥g background level in thres samples ranging from 2,370
to 3,580 mg/kg. Silver was detected with 3.7 mg/kg in 5B2-04 compared to the background
maximum of 2.6 mgz/kg. Sodium was detected above the 726 mg/kg background concentra-
tion in two samples at concentmtions of 1,110 and 1,180 mg/kg. Finally, zinc was detected
above the 79.6 mg/kg background concentration in two samples that ranged from approxi-
mately 127 to 130 mg/kg.

3.4.2.2 Groundwater Sampiing

One monitoring well (MW2-02) was installed and sampled downgradient of Site 2 (Figuse 2-
2). The sample was analyzed for VOA, SVOA, TPH, and TAL metals. A summary of
detected compounds is presented in Tzble 3-G. The sample contained 7 ug/L of 1,2-DCE, §
pg/L of TCE, and an estimated 1 ug/L of 1,1-dichlorocthane (1,1-DCA). The confirmation
sampling identified only estimatzd concentrations of 1,2-DCE (2 ug/L) and TCE (1 pug/L).
Sodium and vanadium wers the only inorganic constituents identified in concentrations above

background at concentrations of 146,000 and 11.1 pg/L, respectively

3.4.2 Geoiogic and Mydrologic nvostiastion Results

Geologic investigations at Site 2 are compamble to the Rase background and Site 1. The site
is underlain by hetercgencous mixturss of sand ard gravel likely associated with the Salt
River. Groundwaier occurs at ihe site at a depth of approximately 76 fzet below the surface,

KMANTIRY 37110890 F1 3“53
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TABLE 3-9

SUMMARY OF DETECTED COMPOUNDS
SITE 2 MONITCRING WELLS
161st AREFG, PHOEMIX, ARLZONA

LOCATION: MW2-02 MW2-02
DATE: APR-91 JUN-91
DETECTED
COMPOUND UNITS
VOCGCs
1,1~ Dichlorcethane ugl 1]
12~ Dichiorosthylene ugd 7 2)
Trichloroethene ug 5 1]
SVOCs
INORGANIC COMPOUNDS
Aluminum ug 58817
Arsenic vy 6.7J) 557
Barium ug/ 474) 46573
Calcium ugh 51400 30600
Copper ugh 1321] 2127
Iron ug/ 1847 15813
Magnesium uph 199C0 20000
Potassium ugh 43701J 5200
Sibver ug 661
Sodium ugh 146000 146000 J
Vanadium ugn 11.17
Zinc ug/ 368 21617
Nitrate/ mg/ NOT ANALYZED NOT ANALYZED
Nitrite mgfl
TPH m1 i

U = Compourd not detected

J = Estimaied value
E = Estimated value

KNIWPEaY $711.04-92/F1
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3.4.4 Data Gaps
No data gaps are identified for Site 2. SOV and soil boring data are vertically and horizon-
tally distributed to provide adeguawe site coverage. Groundwater data are complete as

planned.

3.4.5 Conclusions
SOV analysis at Site 2 indicated the presence of low pg/L concentrations of DCE and PCE

in the soil. Field screening of soils indicates low ppb concentrations of benzene and xylenes
in the surface to 2-foot bg! Interval of M32-02. iavel C analyses did not confirm these
results. Soil samples sub tted for Level C analyses resulisd in detaction of two SYOCs and
TPH at the surface to 2-fost bgl interval of M32-02. These compounds wers not identified
at depth within the boring. S32-01 contained aa estimated | ppb of two VOCs at the 55- to
57-foot bg! interval. Finaly, SB2-04 contained acstone at the 55- to 57- and 70- to 72-foct

bgl intervals,

SI data are not representative of a widespread release of site-related contaminants. The data
may be indicative of past small surface spiliage in localized areas. The following compounds
and analytes were identified in at least on2 sample in concentrations above background:

Acctone
Chlorcbenzene
Toluene

TPH
Benzo(a)pyrene
Benzo(k)fluoranthene
Benzoic acid
Diethylphthalate
Bis(2-ethylhexylyphthalate
Aluminum
Arszenic
Deryilium
Calcium
Cadmium

Lead
Magnesium
Manganeze
Nickel
Potassium
Silyer

Zing.

OOO..C.G..OQOC..O0.0.

KNIV -85 UF) 3'55



These metals are only slightly above background concentrations as discussed in Section
34.2.1.

Groundwater analyses detected and confirmed low ug/L conceatrations of 1,2-DCE and
TCE; one detection of 1,1-DCA was not confinmed. Similar concentrations of these
compounds were deiected at Site 1 and in initis] sampling of the background wells and are
not thought to be associated with Site 2. Additicnally, none of the organic compounds
identified in soil sampies was determined to be present in groundwater at Site 2. Given the
previous discussicn, the following compounds and analyies were detected above background
concentrations in at least one sample from Site 2 groundwater samples:

1,1-DCA
1,2-DCE
Sodium
Zinc.

3.5 Sita 3 - Fuel Biadder Arsa
3.5.1 Screening Activity Results

3.5.1.1 Geophysicsl Survay

Geophysical survey activities related to Site 3 were limited to delineation of subsurface
structures for clearance of intrusive sampling locations. In general, sampling locations were
cleared using a line locator and GPR. A discussion of methods and results is presented in
the geophysical survey report contained in Appendix .

3.5.1.2 SOV Survey

Geologic conditions at Site 3 preventad conducting the SOV survey, Large cobbles are
present at the ground surface to at least a depth of 3 to 4 fzet. Penetration of the cobble
layer was attempted thres times, resulting in destructicn of the sampling equipment each
time.

3.5.1.3 Soll Sampling

Three soil borings and two monitering well borings were drilled at Site 3 to provide soil
samples for chemical analyzes. Figure 2-3 depicts sampling locations. Results of screening
analysis of coil samples from Site 3 are presented in Appendiz K. Aromatic and halogenated
compounds were detected in selected samples from each bering. $B3-01 contaired DCE in

KNIWPSS3 311108921 3-56
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the 35-foot depth interval sample and xylenes estimatad below detection limits in the 45-foot
depth sample. Toluene was detected in the 65-foot depih sample and TCE, PCE, ethylbenz-
ene, and xylenes were estimated below detection limits. PCE and toluene were detected in

the 70-foot depth interval sample.

Samples from SB3-03 coatained TCE below dstection limits in samples from 20- and 35-foot
depth intervals, and xylenes were detected at the 35-foot depth interval.

Samples from SB3-04 contained benzane and TCE at the surface and estimated concentra-
tions, below detection limits, of ethylbenzene and xylenes at the 70-foot depth interval.
MB3-01 contained DCE in the 60-fcot depth interval and MB3-02 did not contain detectable

concentrations of target compounds.

Samples selected for Level C analyses are summarized in Table 2-8. Due to limited sample
recovery, samples from intervals containing the highest screening results were not always

available for laborztory analysis.

3.5.7.4 Groundwatsr Sempling
Two monitoring wells wers installed in conjunction with the Site 3 investigation: MW3-01

upgradient from the site, and MW3-02 downgradient from the site. Results of field screzn-
ing of water samples are dispiayed in Figure K-1 in Appendix X. The upgradient well,
MW3-01 contained benzene and toluene; TCE and ethylbenzene were also estimated below
detection limits. The downgradient well, MW3-02, contained concentrations of DCE and

TCE estimated below detection limits.

Based on field screening information, it appears thay an upgradient source may be coniribut-
ing to the presence of target comnounds in groundwater at Site 3, All wells at the site wers

sampled for Level C analyses.
3.5.2 Confirmation end Dalinsation Activity Resuits

2.5.2.7 Soil Semgpiing

Soil samrling from Site 3 is provided in Table 2-8 and resuits are presented in Tabiz 3-10. In
addition to acetone and mediylene chlonde, discussad earlier, three VOCs were identified in
soil samples from Site 3. Ethyloenzene, toluens, or xylenzs were detacted in at least cne
sample from soil borings. The compeunds were not detected in samples from MB3-02.

FNANPSE3.3/11.08 VUFY 3.57
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SB3-01 contained ethylbenzene, toluene and xylene in the 70- to 71.5-foot bgl sample at
concentrations of 16, 21, and 150 ug/kg, respectively, and an estimated concentration of 2

ug/kg in the surface sample.

Toluene and xylenes were identified in SB3-03 at estimated concentrations of 2 ug/kg each in
the 10- to 11.5-foot bgl sample. No VOCs, other than acetone and methylene chloride, were
detected in the 20- to 21.5-foot bgl sample. Samples from SB3-03 below a depth of 25 feet
did not contain sufficient volume for Level C analyses.

Toluene was the only target compound identified in samples from SB3-04. An estimated
concentration of 3 pg/kg was identified in the surface sample. Similar to SB3-03, the sample
volume from below 20 feet was not sufficient for laboratory analysis. Cne pg/kg of toluene
was also detacted in the surface sample from MB3-01.

SVOC were detected only in two samples from SB3-03, at the 10- to 11.5- and 20- to 21.5-
foot bgl intervals. Benzoic acid, chrysene, fluoranthene, phenanthrene, and pyrene were

detected at concentrations below Arizona health-based guidance levels (HBGLs) in the 10- to
11.5- foot bg! sample. Diethylphthalate was detected at 3,800 ug/kg in the 20- to 21.5-foot

bgl sample.

TPH was detzcted in surface samples at the following concentrations: SB3-01, 30 mg/kg;
SB3-03, 46 mg/kg; SB3-04, 140 mg/kg; and MB3-01, 10 mg/kg. TPH was also detected in
the 10- to 11.5-foot bgl sample from SB3-03 at 50 mg/kg.

3.5.2.2 Groundvratsr Samgling

Two monitoring wells were installed at Site 3 (Figure 2-3) during the SI. Results from the
third site-related well, MWS-04, are presented in Section 3.2. MW3-01 was installed
upgradient from the site and MW3-02 was installed downgradient from the site. Samples
were collected and analyzed for VOA, SVOA, TPH, TAL metals, and organic lead.
Detected compounds from Site 3 are listed in Table 3-11. The upgradient well, MW3-01,
contained an estimated 1,200 p©g/L of benzene and an estimated 18 pg/L of ethylbenzene in
the initial sampling. The following compounds and conczntrations were identified in the
confirmation sampling: 1,2-DCE (4 ug/L); benzene (2,600 pg/L); ethylbenzane (240 pg/L);
xylenes (8 pg/L); and TCE (1 pg/L).
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MW3-02, located downgradient of Site 3 contzined estimalad concentrations of 1,2-DCE and
TCE at 2 and 3 ug/L, respectively. Both cormpounds were confirmed at estimated concentra-
tions of 3 pg/L. These values are typical of concentrations in background wells and the
EWA. Beazene was not detected in MW3-02.

3.5.2 Geolegic and Hydrologic Invsstigation Rasuits

Geologic investigations at Sitz 3 are comparablz ‘o the Base background and other sites. The
site is underlain by heterogeneous mixtures of sand and gravel likely associated with the Salt
River. Groundwater occurs at the site at a depth of approximately 76 fest below the surface.

L.

3.5.4 Data Gaps
Due to subsurfzce conditions, SOV data could not be collected at Site 3 during the SI.

Because of the lack of SOV data, soil borings were placed to provide <patial coverage of the
area. Soil samples for fielu screening were recovered from target depths in all borings

xcept MB3-02; therefore, field screening data are reasonably complete. The sample volume
recovered from SB3-03, SB3-(4, and MZ3-02 was insufficient to perform Level C analyses
to {acilita‘s the characterization of the vertical extent of contamination, however, field
screening cata for target compouads are available. Groundwater data are corvlete with no

data gaps identified.

3.5.5 Conclusions

Appendix K ard 1able 3-10 summarize target VOCs identified in soil samples by fieid
screening and Level C analyses. Low concentrations of target halogenated or aromatic
VOCs were detected in 5 of 26 field screening analyses from samples above the water table
zone of influence; vue sample contained DCE. The vertical zone is estimated to be below 60
feet bgl. Similar target compounds were identified in Level C analyses. Four of thirteen
simples identified only aromatic VOCs. Based on these resuits, there does not appear to be
widespread soil contamination at Sitz 3. The scurce of the low concentrations of comgpounds
detected in soil samples is uncertain. The following compounds were detected above

background concentrations in sail at Site 3:

® FEthylbenzene
® Toluene

* Total xylenes
® Penzoic acid
o Chrysene
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Bicthylphthalate
e Fivoranthernz

¢ Prenanthrene
Pyrene

TPH.

Groundwzier in the viciity of Site 3 contzins several target compounds upgradient of the
site. The downgradicat well contains cnly compounds widespread throughout the area. The
source of targat compounds in the upgradient well is not certain; however, the compounds
and ccrneentrations are similar to thosz observed in MBS-04 at Site 6. Compounds identified
above tackground in the mewitoring well downgradient of Site 3 include:

e 1,2-DCE
* TPH.

The upgradient well (WMW3-81) contained several compounds in up to mg/L concentrations.
The potential contaminaton of this well by the suspect well MWS-04 at Site 6 is discussed in
Section 3.8. i

2.6 Sita g - 1D7TCS/1VIATCE Hazardous Waste Collection Aroa
3.F.1 Scrooning Activity Rozults

3.6.1.1 GCeephysical Survay

Geophysical survey activit'es related to Site 4 were limited o delineation of subsurface
structures for clearance of intrusive san.pling locations.  In genesal, intrusive samipling
locutions were cleared using a line locator and GPR. A discussion of methods and results i3
presented in the geophysical survey report contained in Appendix C.

3.6.1.2 S0V Survsy

The SOV survey was corducied «t Site 4 using field-medified procedures 10 accommadale
sampling in volcanic badmmck anud caliche found at the sita. Prior to sampling, sample holes
were predrifled with an electric hummer drill prier to pushing in the sampling rod, Sampling

depths of 2 to 4 fect wers attained (Figure 2-4).

Results of the SCV curvey at Bitz 4 are presented in Table 3-120 Spadial distnbution of total

SOV content is presented in Fizure 3-13. Total SOV content for Site 4 mnged from not
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detected at lccation OV4-7 1o a maximum of 4.2 ug/L at location OV4-2. As with other
sites, PCE was the primary compound detected at Site 4. PCE was detected in all environ-
mental samples at low levels. Other than PCE, the only detzcted compound at Site 4 was
total FID volatiles at 1.2 pg/L in sample OV4-4.

3.6.1.3 Soil Sampiing

Due to geologic conditions at Site 4, soil samoles below 2 to 3 fest could not be collected
with split-spoon samplars, thus soil berings were not advanced and soil samples from borings
were not collected for field analysis. Surface soil samyples were collected for Level C

analyses.

One background soil sample (§54-06) was collected from a location near PP-01 (Figure 2-4),
east of Site 4. Due to a limited amount of available sample, field screening was not
conducted and the entirz sample was seat for Level C analyses (Table 2-9).

3.6.1.4 Groundwatsr Sampling

Two monitoring wells were installed at Site 4 as well as three piezometers. Water samples
from each were screened in the field laboratory. A sample from MW4-01 contained xylenes.
No other analytes were above detection limits in any of the Site 4 samples. A sample from
piezometer PP-02 contained DCE below detaction limits. Nontarget hydrocarbons, having
short retention times, were cetected in the MW4-01 sample; these compounds were not
identified or quantified in the screening laboratory. All Site 4 menitoring wells were

sampled for Level C analyses.
3.6.2 Confirmation and Defineation Activity Rasufts
3.6.2.1 Soil Sampiing

Orgi:nic Analysis. Six soil samples were collected from areas surrounding Site 4 at
locations depicted in Figure 2-4. In addition to environmental samples, three samples of
cuttings from monitoring wells and piezometers were collected to evaluate cuttings for waste
disposal recommendations. Samples were analyzed for constituents listed in Table 2-4.
Table 3-13 presents a summary of detected compounds. Toluene was detected in one sample
from $54-C6, the background sample. No other volatile compounds were detected.
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Five semivolatile compounds were identified in Site 4 samples (Table 3-13), mostly below
quantitation limits. Only bis(2-ethylhexyl)phthalate was detected above quantitation limits in
sample $84-05. Other compounds identified in $54-05 are benzoic acid (57 ng/kg), bis(2-
ethythexyl)phthalate (530 pg/kz), butyl benzyl phthalate (270 ug/kg), di-n-butyl phthalate (72
ug/kg), and di-n-octy! phthalate (40 pg/kg). Samples from S54-03 contained benzoic acid
(42 pg/kg) and bis(2-ethylhexyl) phthalate (140 ug/kg). Only bis(2-ethylhexyl) phthalate was
identified in SS4-04 at an estimated concentration of 170 ug/kg.

TPH was detected in each sample except S84-02. Concentrations ranged from 28 mg/kg in
SS4-04 to 970 mg/kg in S54-06.

Inorganic Analysis. Results of inorganic analyses are also presented in Table 3-13,
Concentrations of each analyte in each sample exceeded the background sample, SS4-06,
with few exceptions. '

Aluminum was detected above the backgrouiid concentration of 4397 mg/kg in ali samples,
ranging from 5820 to 6470 mg/kg. Arsenic with a background concentration of 2.9 mg/kg,
was detected in samples that ranged from 3.1 to 3.5 mg/kg. Barium, with an estimated
background of 42.4 mg/kg was exceeded by all samples from 62.2 to 74.5 mg/kg. Four
samples were slightly below (0.26 to 0.35 mg/kg) the beryllium background of 0.4 mg/kg.
Calcium background (40,600 mg/kg) was exceeded in one sample (69,500 mg/kg). Chromi-
um background level (5.4 mg/kg) was excesdad by all samples ranging from 8.5 to 13.3
mg/kg. Background levels for cobalt (3.5 mg/kg) and copper (8.9 mg/kg) were exceeded
slightly by all samples ranging from 5.5 to 6.5 mg/kg for cobalt and 11 to 39.6 mg/kg for
copper. All samples excesded the iron background level (6900 mg/kg) and ranged from
8,740 to 10,200 mg/kg. Lead background sample (7.3 mg/kg) was exceeded by all samples
ranging from 8.4 to 66.9 mg/kg. The background for magnesium (4,350 mg/kg) was
exceeded by two samples =t 4,560 and 4,330 mg/kg. Manganese background (123 mg/kg)
was exceeded by all samples ranging from 180 to 205 mg/kg. The background level for
nickel (7 mg/kg) was exceaded by all samples (9.9 to 12.1 mg/kg). Potassium background
level (649 mg/kg) was excezded by all zamples (1,350 to 1,670 mg/kg). Only three samples
of silver were detzcted (0.79 to 0.82 mg/kg) that excesded the background level of 0.61
mg/kg. Sodium background {'94 mg/kg) was exceeded by only one sample at 219 mg/kg.
All vanadium samples (18.1 > 21.2 mg/kg) exceeded the background of 13.6 mg/kg and zinc
background of 22.6 mg/kg v.r3 excesded by all samples ranging from 27 to 44 mg/kg.
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3.6.2.2 Groundwater Sampling

Two episcdes of groundwater monitoring w. ¢ performed on the background well (MW4-
02), as well as the downgradient monitoring well (MW4-01). The objective of the first
episode of sampling was to detect chemicals of concern, while the second served to confirm
results. Based on groundwater flow directicns, well MW4-02 is upgradient of Site 4 and
MW4-01 is a downgradient well. Samples from both wells were collected and analyzed for
VOA, SVOA, TAL metals, and TPH. Detected compounds are presented in Table 3-14.
The only detected organic compound is diethylphthalate in MW4-02 at a concentration of 21
pg/L in the initial sampling. Diethylphthalate was not detected in the confirmation sampling.

Inorganic constituent analyses are also presented in Table 3-14. Barium, calcium, copper,
manganese, potassium, silver, scdium, and zinc were detected in the downgradient well

above upgradient concentations.

3.6.3 Geologic and Hydrogeoiogic Investigation Rasults

Papago Military Reservation and Site 4 are located near the fringe of bedrock ocutcrops near
Bames Butte. The site is underlain by well indurated caliche to a depth of 14 to 21 feet bgl
which, in tum, overlies volcanic bedrock. Groundwater cccurrence is variable beneath the

site, occurring at depths from 27 to 35 feet bgl and flowing west, away from bedrock

outcrops.

3.6.4 Data Gaps

The data collection program for Site 4 was significantly altered during the SI due to the
presence of caliche and bedrock at shallow depths. Rather than collecting samples of drill
cuttings or rock cores for chemical analyses, surficial soil samples were substituted. Because

the potential releases being investigated were also surficial in nature, the substitution was
acceptable. The result of the substitution is an adequate horizontal distrivution of sampling 1
points with no vertical distribution. A practical methed of collecting vertically-distributed

soil samples, suitable for chemical analysis, was not identified during the SI. Groundwater

data collection was complete with no gaps identified. b

3.6.5 Conclusions
Petroleum hydrecarbons are the dominant target-compound group identifizd to be present at

Site 4. Concentrations of TPH in the surface soil ranged from not detectable {10 mg/kg) to b

approximately 570 mg/kz. The source of TPH throughout the site is not known but is
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suspected to be related to paving and sealing materials in areas of sample collection. Areas
of sample collection at Site 4 were all within a graveled motor-vehicle parking area. Because
target compounds were not identified in the shallow groundwater at the site, vertical migra-
tion is not thought to be significant.

Chemical constituents detected above background in soil samples include:

These metals are only slightly above back

Toluene

Benzo(a) pyrene

Benzo(k) flurcanthene
Benzoic Acid
Bis(2-ethylhexyl) phthalate
Butyl benzyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate

Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc

TPH.

or

31

ound levels as discussed in Section 3.6.2.1.

Chemicals detected above upgradient concentrations in groundwater include:

Diethyl phthalate

Barium
Calcium
Copper
Manganese
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¢ Potassium
e Silver

¢ Sodium
® Vanadium
® Zinc.

3.7 Site 5 - Ammunition Dump
3.7.1 Scrasning Activity Fasuits

3.7.1.1 Gsophysical Survey

Investigation activities at Site 5 centered around a geophysical survey :o identify the location
of the ammunition dump. The geophysical survey report is presented in Appendix C.
Figure 2-5 presents the sice layout and area of suspected disposal activities identified in the
PA. During the SI, specific areas of ammunition discovery were identified north of the PA
siie as depicted in Figure 2-5 (Johnson, 1890). As shown in Figure 2-5 the survey area was
expanded to provide coverage of both the PA area and diccovered locations.

Due to cultural interferences, only EM and GPR surveys were conducted over the areas
shown in Figure 2-5. Results of the EM survey are presented in Appendix C. Discarding
in-phase and conductivity anomalies due to known sources, significant remaining anomalies
were observed to exhibit continuity between paralle]l survey lines. Because of their linear
character, these anomalies are interpreted to be caused by underground utilities.

GPR surveys were conducted using 120 MHz and 300 MHz antennas. The effective depth of

penetration for the 120 MHz antennz profile is approximately 12 feet bgl and 5 feet bgl for
the 300 MHz antenna. Although the penetration depth of the 120 MHz model was greater,
the resolution was correspondingly lower.

Two primary areas were investigated with the GPR, an area north of the fire station and a
second area near Building 46 (Tigure 2-5). Profiles in the area north of the fire staticn were
capzble of resolving underground utilities down to several inches in diameter. Assuming the
ammunition was containerizad or buried in some other bulk fashion, it is likely its presence
would be indicated in the data to a depth of approximately 5 feet bgl. The lack of anomalies
in this area is an indication that large concentrations are not present at this location.
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GPR profiles in the vicinity of Puilding 46 were compared to known surface and subsurface
fuatures. Several anomalies were traceable across profile lines and are interpreted as
utilities. No anomalies were found that strongly indizated the presence of trenches or buried
ammunition near Building 46. Geolegic layering below a depth of approximately 2 feet is
indistinct to nonexistent. This leads to possibilities that layzring does not exist, either
through natural processes or through disruption; or, layering exists but was not resolved with
GPR due to poor penctration or interference. The lack of layening in the vicinity of Building
46 does not provide direct evidence of buried ammunition; hows=ver, the apparent lack of
layering of geclogic materials may have besn caused by excavation and disruption of the
area. Although not conclusive evidence that ammunition is buried in the vicinity of Building
46, the lack of geologic layering prevents the conclusion that ammunition is not present.

Direct confirmation of the presence or absence of buried ammunition at Site 5 is not possible
based solely on nonintrusive methods. Individual cartridges smaller than the minimum
dimensions re< 'ved by.GPR may be present at the locations surveyed. Ammunition may
also be present at depths greater than those penetrated by the radar. Finally, ammunition
disposal occuiring in discrete zones of dimensions smaller than the grid spacing may not
have been crossed by a geophysical survey line and therefore may remain undetected.

3.7.1.2 Soil Samplizy
Results of field screening of soil samples from the Site S monitoring well boring are
presented in Appendix K. No target compounds were found above detection limits.

3.7.1.3 Groundvratar Sampling

One groundwater sampie was collected from monitoring well MW5-01 after development.
Results of field screening of the sample are presentzd in Figure K-1 in Appendix K.

Benzere and TCE were detected. DCE, toluene, and xylenes were identified below detection
limits. These constituents and concentrations are similar to background field screening
results and are not thought to originate from Site 5. The well was sampled for Levzl C

analyses.

3.7.2 Confirmation and Delinsation Activity Results

3.7.2.1 Soil Sampling

Soil samples submitied for analysis are present in Table 2-10. Results of three soil analyses

from samples collected during installation of MV/5-01 are presented in Table 3-15. Acetone
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TASLB 3-15

SUMMARY OF DETBCTFD COMPOUNDS
8JTE 5 S0IL BCRINGS
1612¢ ARIFG, PHOBHMIX, ARIZONA

SAMPLE WUMBSER

MB5-01-8-2-43

UD5-91-5-7-01

MB3~N~70-72-53

BORING MBS-91 HMBI-01 ws-~01
DRPTH (FT) 0~-2 -7 7672
DETECTED
COMPOUND UNITS
VOLATILE ORGANIC COMPOUNDS
Acetone we/xg 101 103
SEMIVOLATILE COMPOUNDS NOT ANALYZED NOT ANALYZED NOT ANALYZED
INORGANIC COMPOUHNDS
Aluminum mgikg 10500 3470 3o
Arscnic mefkp 1813 N | 6.51]
Bariuzm mgkg 118 49 152
Beryltium ng/ky 0413 921 0.53)
Calcivm mefky 231002 10506 3 38307
Chromium metg 183 8.4 1n
Cobalt myhy 10.6 1 5351 811}
Copper mekg 3 $3J 3573
fron mpk3 17200 £3M) Rae
Lead wghg 108) 33 26)
Magncsium meAg 893503 34%0 ) paCi B
Mangancse agkyg 353 132 738
Nickel mykg 243 1.1 178
Potassium ey 2020 ) 354 ) kLB
Silver mekg 1]
Sodium myyyg 497 ] 433 1733
Thaltive npkyg
Yansdium myty 3% pa) né
Zinc mgty 5373 20517 3781
Nitrare/Nitrite nety po. ] 15 0.2
TPH X758
Qrenic ] exd mrty

KNOAVPIRY 31089278

J » Concenirttion extirazted below reportng hiewt
[ w Contentrauon u satimated ahove ctibeauan range

CQLIOTHLY B CNANT
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was detected, but was not asscciated with tlank samples, in two samples from MB5-01. The
surface to 2-foot begl and 5- to 7-foot bgl samples each contained 10 ug/L of acetone.

inorganic analysis Jaboratory results are also presented i Table 3-15. Aluminum and
manganese are the only inorganic aralytes exceeding background concentrations of 10,400
mg/kg and 468 mg/kg, respectively. Aluminum was detected at a concentration of 10,500
mg/kg in the surface sample of MB5-01, and manganese was detected at a concentration of
736 mg/kg in the 70- to 72-fect bzl sample from the same boring.

3.7.2.2 Groundwater Ssmgiing

One monitering well was installed downgradient of Site 5, MW5-01 (Figure 2-5). The well
was sampled twice and analyzed for only TAL metals and nitrate/nitrite.  Organic constitu-
ents are not of concem at Site 5. Results of the laboratory analyses are presented in Table 3-

16. Copper, silver, zinc, and aitrate excecded background groundwater concentrations.

3.7.3 Geologlc and Mydrogoclogic Investioation Rasults

Geologic investigations at Site 5 are comparable to the Hase background and other sites. The
site 15 underlain by heterogeneous mixture of sand and gravel likely associated with the Salt
River Croundwater occurs at the sitz at a depth of approximately 76 feet below the surface,

3.7.4 Datra Gaps
Geophysical data were the primary data coliection method at Site 5 due o hazards associated

with intrusive sampling. Because of cultural inserferences, data collection was highly limited
o near-surface GPR. The arca of GPR survey encompassed the IRP site; however, the

depth of investization was limiied to approximatzly 5 to 6 feet bgl in most arnas.

3.7.5 Conclusions

Conclusions reparding presence of ammunition at investipated areas of Site 5 Live boen
discussed. No direct evidence of containerized or urcontainerized materials was il +tified
along survey lires to depths of 5 t0 6 feet bgl. The lack of geologic layering in the vicinity
of Building 46 mises the possibility that excavation, trenching, or filling of the arza has
occurred. Due to the uncertainty inherent in geophysical investigations and the limited Aepth

of investigation, conclusions regarding the presence or absence ef ammunition below 5 to 6

feet bel cannat be made with certainty,
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TABLE 3—-16
SUMMARY OF DETECTED COPOUNDS |
SITE 5 MOMITORING WELLS
1613t AREFG, PHOENIX, ARIZONA
LOCATION: MWS-01 MW5-01 {
DATE: APR-—-91 JUM-91
DETECTED
COMPOUND UNITS
!
YOLATILE GRGANIC COMPOUNDS NOT ANALYZED NCT ANALYZED
SEMIVOLATILE CCMPOUNDS NOT ANALYZED NOT ANALYZED
INORGANIC COMPOLINDS !
Aluminum wg/l 484
Arsenic ugA 561 511
Barium ugh 55613 5251
Calcium ug/ 63900 68200 -
Copper ugst 10.1J 338 ’
Iron ug 2421 1821
Magnesium ug 26700 27920
Mercury ugh 0.21
Potassium up 4380 J 3850
Silver vz 7213 3
Scdivm ugh 143000 118000
Zinc ugt 1021 %68
Nitrate MNitre we/ 24 63
8
TPH NOT ANALYZED NCT ANALYZED
whiE' 3 =TT Sokiee
U = Compnuad rot detected
J = Estunared value B
E = Estimated value
FHOANTLRY 3091 o8 027 3‘73
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Soil samples indicate the presence of the following constituents above tackground concentra-

tions:

& Acsione
e Maaganese
e Aluminum.

The following constituents were identified ahove background concentration in groundwater:

Copper
Silver
Zinc
Nitrate.

3.8 Site 6 - POL Arsa

3.8.1 Screening Activity Results

3.8.1.7 Guophiysical Survay

Geophysical sunv y activities related to Site 6 were limited to delineation of subsurface
structures for clearance of intrusive sampling locations. In general, sampling locations were
cleared using a line locator and GPR. Discussion of methods and results are presented in the

geophysical survey report contained in Appendix C.

3.8.1.2 SOV Survoy
An SOV Survey was not conducted at Site 6 as the site was included in the IRP after the

SOV work was completed.

3.8.1.3 3od Sampiing

Detection of aromatic hydrecarbons in field screening of water samples from PS-02 raised
concern of target compounds being released from a source not identified as an IRP site
during the PA. The Ease POL arca, nerth of Building 18 was identified a3 a potential scurce
for the compourds and was thus dosignated Site 6. Pecause the POL area it upgradient from
Site 3, a =0il toring and menitoring well wore placed between the areas to assess contribu-

tien of tirget compeunds from e ditastion of the POL area. The soil horing was labeled

XN/OPI33 310891 F) 3‘79
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MBS-04 as it was installed prior to designation of Site 6. Results of field screening of soil
samples from MBS-04 are presented in Appendix K with the background samples. No target
compounds were detected or estimated to be present at concentrations less than the detection
limits in samples from above 40 feet bgl. Samples from 40 fest to 70 feet contained all
target compounds except DCE, TCA, and PCE. Three samples from MBS-04 were selected
for Level C analyses.

3.8.1.4 Groundwater Sempling

One monitoring well was installed in conjunction with the Site 6 investigation, MWS-04,
which is located within Site 6 and is upgradient from Site 3. Results of field screening of
water samples are displayed in Figure K-1 in Appendix K. The well contained bernsene,
toluene, and ethylbenzene. DCE and TCE were estimated below detection limits.

3.8.2 Confirmation and Daiineation Activity Results

3.8.2.1 Soil Sampling

Results of soil samples from Site 6 are presented in Table 3-17. Due to low recovery, there
was insufficient volume of material to be sent to t:2 laboratory. Only three samples, from
the surface, total depth (99 to 100 fzet), and the 15- to 16.5-foot bgl interval, were submitted
for analysis. The total depth sample contained benzene (Sug/kg), ethyloenzene (80 ug/kz),
toluene (26 ug/kg), and xylenes (190 ug/kg). TCE, detected in the screening laboratory,
was not confirmed in the environmental sample. TPH was measured at 25 and 67 mg/kg in
the surface and total depth sample but was not detected in the 15-foot depth sample. No
other VOCs were detected in the validated results. SVOCs, phenanthrene and pyrene, were
detected in the surface sample of MBS-04 at estimated concentrations of 43 a.:4 53 ug/kg,
respectively. k-Methylnaphthalene and naphthalene were detected in the tcal depth sample
at estimated concentrations of 490 and 110 pg/kg, respectively,

3.8.2.2 Groundwater Samgling

Boring MBS-04 was concrted to monitoring well MWS-04 (Figure 2-9). Nine target
compounds were detected in the initial round in April 1991 (Table 3-18). Siiniiar results
occurred for BTEX compounds in the confirmation sampling in June 1991 (Table 3-18).
Although there was a decrease in ethylbenzene (310 vs. 220, pg/L), toluene (550 vs. 350
ug/L), and total xylenes (830 vs. 250 ug/L), thers was a notable increase in benzene (11C0
vs. 1500 ug/L) between sampling rounds.

YNANP3I2Y 3/11.04-72/F) 3-80
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3.8.3 Geclogic and Hydrologic investigstion Rasults

Geologic investigations at Site 6 are coinparable to the Base background and other sites. The
site is underlain by heterogensous mixtures of sand and gravel likely associated with the Salt
River. Groundwater occurs at the site at a depth of approximately 76 feet below the surface.

3.8.4 Dsta Gaps
Because Site 6 was identified after SOV sampling was completed, SOV data was not

collected at Site 6 during the SI. Cnly one soil boring was placed to provide spatial
coverage of the area. Soil samples for field screening were recovered from target depths and
the field screening data are reasonably complete. The sample volume recovered from the
boring was insuffivient to perform Level C analyses to facilitate complete characterization of
the vertical extent of contamination. Only the samples from the surface, 15-16.5 feet bgl,
and the total depth sample ($9-1C0 fezt bgl) werz analyzed. Groundwater data are complets

with no data gaps.

3.8.5 Conclusions
Appendix X, and Tables 3-17 and 3-18 summarize target VOCs identified in soil samples by

field screening and Level C analyses. All target compounds except DCE, TCA, and PCE
were detected at the 40 to 70 foot bzl zone. The maximum concentration of constituents
found in the screening results were benzene, toluene, ethylbenzene, total xylenes, and TCE.

Level C analyses confirmed the presance of the following compounds in soil at the 99-100
foot level, except as ncted below:

benzene

ethylbenzene

toluene

xylene

phenanthrene (surface sample)
pyrene (surface sample)
2-methylnaphthalene
naphthalene.

TPH was detected in the surface and at the 99-1C0 foot zone. Two rounds of groundwater
sampling confirmed the presence of cthylbenzene, toluene, and total xylenes, although
amoums decrease slightly from first round sampling. Benzzne, however, increased signiti-
cantly and excesded the MCL by 1000 times in April and reached 1900 xg/L in june 1991,
The analyses imply that Sitz 6 is responsible for contamination of groundwater upgradient 1o
Site 3. However, since only one wz!l was drilled at Site 6, further confirmaticn of the

XN/WPSE3.3/11-06-92/F1 3-83
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source and extert of contamination at Site 6 is needed. Groundwater concentration contour
maps for benzene, BTEX, and TCE for April and Jure, 1991 are provided in Figures 3-14

through 3-19.
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4.0 Freliminary FRisk Evaluation

4.1 Introduction and Approach

The purpos: of this preliminary risk evalualion is to determine whether the presence of
chemicals at 161AREFG facilities pose an immediate or substantial hazard to kuman health
or the environment that may require interim remedial action. This evaluztion also addresses
the impacts, if any, resulting from potential exposure to these site-related chemicals. This
preliminary risk evaluation, which is based on a qualiative review of available soil and
groundwater data, characterizes the potential environmentz] hazards of the current soil and
groundwater conditions to dete mine if further investigation is needed.

This preliminary risk evaluation consisis of the following sections:

Identification of chemicals of potential concern in soii
Receptor survey

Identification of potential migration patiways
Identification of potential exposure pathways

Hazard evaluaton

Preliminary environmental risk evaluation
Conclusions and recommendations.

¢ e 900 00

This preliminary risk evaluation examines analytical data arnd compares data to preliminary
applicable or relevant and appropriate requirements (ARARs) and appropriate risk-based
critenia to determine the need for immediate remedial action. It also identifies those areas
that may require a more detailed quantitative baseline risk assessment.

4.2 KMentification of Chemicals of Poteritial Concern

Identification of chemicals of potential concam follows the guidance given in the Risk
Assgssment Guidance for Superfund, Vol I, Human Health Evaluation Manual (HHEM)
(U.S. EPA, 1989).

4.2.1 Data Evaluation Aethods
Prior to analysis of SI analytical data, all results were validated as discussed in Chapter 3.0
and chemicals that were present as a result of leboratory or fizld contamination were

eliminated from consideration in: the risk assessmeant. This was done following the U.S. EPA

guidance (U.S. EPA, 19389).

KNPWPSS3. 4/11-06-92F1 4-1

G




Based on analytical resuls, a preliminary list of chemicals of potential concern was devel-
oped for each environmentn medium tested at the 161AREFG. Each chemical found in soils
with at least one positive result (i.e., quantitative value above the method detection limit) was
included on the preliminary list of chemicals of potential coicern. Chemicals found during
the sampling effort wers subsequently eliminas=d from the list of chemicals of potential

concem based cn the following factors:

# If a chemical was defected once and the concentration is not detected in a dupli-
cate sample

© If a chemical was deteciad once and the concentration is an ertimated value,
which is below the datection limit

® Jf a chemical is an essential nutrient, such as iron, magnesium, sodium zad
potassium, as recommended by the U.S. EPA (U.S. EPA 1939).

The first two criweria are used to determine if a2 positive result is an artifact or perhaps a
sampling centaminant. The third critzricn eliminates chemicals that are not prevalent at the

site and are found at very low levels,

4.2.2 Chemicsls of Potent’s! Concarn
Chemicals of potential concern in soils and in groundwater are listed ir Tables 4-1 and 4-2,
respectively. A discussion on tiwe selection of chemicals of potential concern is given in the

following subsections.

Sito ¥ - JP-4 Hydrant Arsa. Site-related chamicals in soils include acctone, ois(2-
ethylhexyliphthalate and TPH :Section 3.3.5). Bis(2-ethyltexyDphalate was anly datected
in one sample; therefore, this chemical is not considered a prevalent chamrcal at the site and
wiil net be conzidered further. Chemicals of potential concemn in seifs at this site are acetone
and TPH. There are no se-rzlated chemicals identifizd in groundwaier at Site 1 (Section
3.3.9).

Sits 2 - Kozardou, Wasts Siorees Arsa. Site-related chemicals in scils are given in
Sectinn: 3.4.5. Nf the orpanic chemicals listed, chlorebenrene, toluene, benzo(a)pyrone,
penzofi)flunranthens, benzeic acid, dizthyl phthalatz, and bis(ethylhexyl)phthalate were
detectzd in only one sample. These chemiials, therafore, werz not considered prevalant site-

relzied chemicals and wall not be consdersd as chemicals of potential concemn. Cadmium,

manganese, and sifver were detecied sbove the maximur, background concantrations in 1 of
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Tabls 4-1
Comparison of Maxirmum Concantrations In Soil with ARARs
161AREFG, Fhivonix, Arizona

(Paga 1 of 2)

T
Arizona Estimated Health- Referance
Maximum Health-Basead Based Dosa®
Chemicals Unitfm Valus ‘itiigjgizzvl.avsls' | Concentrations® (mgﬁg-dav)
Site 1
Acetone wglka | 2.00 x 10! 1.40 x 107 NA* NA
TPH ma’kq 3.30x 10?2 ND* NA NA
Site 2 }
Acatcne pakg | 1.70 x 1¢" 1.4C x 10’ NA NA
Aluminum mgkg | 1.38 x 1G* 1.50 x 10?3 NA NA
Arsanic mo/kg 1.60 x 10° 1.00 2 10? MNA NA §
Baryllium mg/kg | 7.20 x 10° 1.40 x 10" NA NA
r — b
Lead mg/ika | 1.54 x 107 4.00 » 10? NA NA ;
Zinc me/ikg | 1.30 x 107 1.00 x 10° NA NA
Sits 3
Ethylbenrzene ok 1.50 x 10’ 1.40 x 167 NA NA
Toluens pokg | 2.10 x 10° 4.00 x 107 NA NA :
| Vylenes palvg | 1.5% x 10?2 2.00 x 10* NA NA f
Site A %
Bonznic acid wneg | 5.70 x 10’ ND 2.88 x 10¢ 4 f
| Bis{Z-athythaxdiohthalat 107y 5.30 x 102 65,00 x 104 NA_‘__ MA ...}
§ Adumitom yg | 6.47 x 107 1.50 x 10? NA NA
i1 Arssnic mqikg | 3.50 x 10° 1.00 x 1¢° NA A
Banum maisg 1 7.45 « 10 1.00 x 107 NA NA v
i Cheamium L maln 1.23 x 10! 2.500 x 1n? N NA §
i Cohat rr:'gf‘.(;) §.50 x 10° 1.40 2 10! NA MA ;
5 Conear mafteq | 2.85 % 10 250 x 10 NA NA '
1 Lord kg | 653 %100 4.00 x 107 NA NA
Mannanensa mawa | 2.05 x 10?2 ND 7.19 x 10° 0.1 2
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Teble 4-1

{Page 2 of 2)

Arizona Estimated Haaith- Raforence
Maximum Haalth-Based Pasad Doss®
Chemicals Units Valug [ Guidanca Lavals® Conceatrations® {mn/ka-day)
Sita 4 (Continusd)
Nickal i ma/kg | 1.21 x1¢° z.00 x 10? ! WA NA
Sitver mo/kg | 8.20 x 10" 1.00 x 10° NA NA
Vanadium mokg 1 2.12 x30° 1.40x 102 NA NA
Zinc ma/kg | 2.28 x 10’ 1.00 x 10° NA NA
Sita 5§
Acetone warg | 1.0 x 10! 1.40 x 107 NA NA
*ADEQ, 1990,
*Section 4.4.

‘U.S.EPA, 1991a.
*NA - Not Applicabla,
*‘ND - No Data.
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Table 4-2

Comparizon of NMaximum Conconirations in Groundwater with ARARs
16 1AREFC, Phoanix, Arizons

1 Human Health
Guidance Lavelz in Raferancs
Maximum Value |  Arizona Drinking Water® Dosa®
Chemical (Bg/L) MCL {ug/L) (mg/kg-day)
(‘gg/u S

Site 2
1,2-Dichlorcethylane 7.0x 10° ND 70 MA

__fim 4
Barium 2.17 x 102 1.0x10° NA NA
Manganece 1.68 » 10' ND 3.5 x 10 1.0x 10’
Zinc 3.82 x 10’ ND 5.0 x 10° NA

{ Site 5
Copper 3.383x 10’ ND 1.3 x10° NA
Zine _ 9.63 x 10" ND 5.0 x 10° NA ‘
Nitrate 6.3x10° 1.0 x 10° NA NA
Site 6
Eenzane 1.9 x 10° 5 MA NA
Ethylbenzene 3.1 x10? ND 7.0 x 10? NA
Tolueng 5.8 x10? ND 2.0x10° NA i
Xviena . lwy-t-&-.m?\;g N-’:\r ; S:M o '&l"{sz" 1.0 x 10* NA i

*ADEQ, 13980.
*U.S.EPA, 19914,
‘ND - No daia.

*MNA - Mot Applicatla.

“Veiue calculatad basad on tha rafarence dosn (Saction 4,

KRNI A LU ]2 1)
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12 samples. These chemicals were also not considersd to be prevalent site-related chemicals
and were not included as chemicals of potertial concem. The chemicals of potential concem
in soils are: acetone, aluminum, arsenic, beryllium, lead, and zinc. The site-related
chemical in groundwater is 1,2-dichloroethylene.

Sita 3 - Fuel Bladdar Area. Site-relatsd chemicals in soils at this site are given in Section
3.5.5. Of the chemicals listad only toluene was detected in more than one sample; however,
ethy! benzene and xylenes were dstected along with toluene in one sample (SE03-01-70-
71.5). This sample will be treated as a potential "hotspet.” These chemicals, therefore,
are considered to be chemicals of potantial concern in soils at this site. There were no site-
related chemicals identified for the groundwater at Site 3 (Section 3.5.5) because identified
chemicals were detected in upgradient wells and other site locations.

Site 4 - 107TCS Hazardous VWaste Collection Area. Site-related choraicals in soils are
discussed in Section 3.6.5. Chemicals detected in more than one sample include benzoic
acid and bis(2-ethythexyl)phthzlate. These chemicals will be evaluated as chemicals of
potential concern. Inorganic chemicals of potential concem in soils for this site include all
chemicals detected above background in more than one sample. These chemicals are:
aluminum, arsenic, barium, beryllium, chromium, cobalt, copper, iron, lead, maznesium,
manganese, nickel potassium, silver, vanadium, and zinc.

Site-reiated chemicals measured in groundwater that are considersd chemicals of potential
concern at this site include: barium, manganese, and zinc (Section 3.6.5). Other chemicals
were detected only once and were not confirmed or were estimated concentration values
below the analytical detection limits.

Site B - Amrunition Dump. Chemicals cf potential concern in groundwater include:
copper, silver, zinc, and nitrate. Because only one moenitoring well is located downgradient

w

of this site, all chemicals measured above background will e consigered.

The only site-related chemicals deterted in soils were acetone, aluminum, and magnesium,
Aluminum and mangansse were detected above background in only one sample; thersfore,
these chemicals will not be considered as chemicals of potential concern for this site.
Acetone is the sole chemical of peiential concern for soiie at Site 3.

KNAWPSII AN LG5 92T 4-h
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Site 6 - POL Arez. The groundwater monitering well at this site is MWS-04 and is
lecated on the downgradient (west) side of the site. Upgradient wells exhibit background
conditions. Chemicals of poteatial concern i groundwater at this site include: benzene,
ethylbenzene, toluene, and xylene. 1,2-Dichloroethylene and trichloroethane were detected
at concentrations below the cetection limit in only cne round of sampling. Therefore, these
chemicals are not considered to be site related.

All of the chemicals detectzd in coils were only tound in one sample. Phenanthrene and
pyrene were detected in only one sample and both were below the detection limit. Benzene,
ethylbenzene, toluene, and total xylenes (BTEX) were detected in soils just above the water
table. The source of BTEX is probably whe groundwater, which transported the chemicals
from the >OL area. Therefore these chemicals are not considered chemicals of concern for

soils at this time.

4.2.3 Uncertainiias
There are three primary factors contributing to the unceriainty in determining chemicals of

potential concern at 161AREFG. The almost ubiquitous presence of several commen
laboratory contaminants in samples, blanks, an:d backgzround samples and the occasional
occurrence or other compounds in various blunks causes tacertainty as to whether certain
organics (i.e., acetone, methylene chleriue, 2-hexanone, and phthalates) are actually present
or if they were introduced into the samples during collection and analysis.

Procedures used for this risk asszssment were designed by the U.S. EPA (1989) and are
applied here to result in a health-protective list of all chemicals that ray be present at the
site while allowing for the elimination of chemicals that should rot be considered of concern.
Hezlth-protective procadures include the inclusion of chemicals detected only once in sail

samples taken from potential "hct spots.”

4.3 Praliminary Exposura Svaiuation

The preliminary exposure evaluation consists of a detailed recepior survey based on review
of availabic demographic data and current and peteatial future land-use information. The
assessment also identifies potential migration and exposure patinvays for site-related chemi-

cals. Exposure points are identified and site-specific exposure scenarios are develope
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4.3.1 Raceptor Survey

The objective of the receptor survey is 1o identify potential human populations that may be
exposed to site-relatzd chemicals at either the Base or Papago. The survey includes a review
of current and potential future land-use and considers the relationship between land use and
the presence of potential receptor populations.

Land Usa. The Base is located on approzimately 51 acres of land leased frorm the City of
Phoenix. The land is adjacent to the Sky Harbor International Airport. Airport property
adjoins the Base on the north, east, and west sides. The area to the west also has municipal
agencies and some light industrial cperations. The areas to the south and east of the Bass are
undeveloped. Both of these areas are zoned for industrial use (City of Phoenix, 1990).

The Sky Harbor International Airport is planning on expanding and usirg the area currently
held by the 161AREFG. A new base for the J61AREFG is being constructed on the
undeveloped lands southwest of the presant Base.

Papago is located within the Papago Military Reservation. The reservation is used b y
various national guard units and municipal and governmen: agencies. The 111ATCE is
located on the reservaticn.

Areas to the east and southeast are mixed military, government operations, and recreational
use. Light industry is located to the west and southwest of the facility. Residential areas are
located to the north and west.

At present there are no future plans for use of Papago other than o continue as a military
reservation.  Given the mountainous terrain at the Pagago Militerv Reservation, it is unlikely
that the area will be used for any purpose other than a military reservation or a park.

Idantification of Potantic! Recopiny Populations. This section identifies those ropuja-
tions that may be exposed to site-rzlated chemicals, For an exposura 1o a human receptor io
oceut, site-related chemicals must migrate from a source to a point where a quman recaptor
may confact the chemical. Exposure may occur threugh dermal contact, inhalation, or
ingestion. The preliminary assessment is Limited to the identification of potential rzceptor
populations and the relationuslip betwesn these potential receptor populations to identifisd

migration and exposurz pathways and points of exposure,

KNAVPS33 4/11-06-92/F1 4-8
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Generally, receptor populations are divided into two groups: on-site and eff-site receptors.
On-site receptors are "occupational™ populations that include station personnel working full-
time at the Base and those individuals who train at the Base. On-site populations fall into
these potential receptor categories: individuals empleyed on a full-time basis and who are
chronicnlly exposed; and individuals not employed on a full-time basis and who have
potential for subchronic exposure; and contractors who may be employed at the base to
perform such duties as construction of new buildings or similar types of general contractor
work. Individuals in the third category would be exposed for brief finite periods suggesting
a subchronic exposure. This receptor population would have the shortest exposure period of
the three on-site populations.

Potential off-site receptor populations could include people who work, live, or use the
recreational facilities in the area surrounding the Rase or Papago. The land adjacent to the
Base is used for industrial purposes (City of Phoenix, 1990). The people who work in the
surrounding area could include the employees of businesses located in the nearby industries
and employess at the Sky Harbor International Airport. Po.antial off-site receptor popula-
tions at Papago include people living in the vicinity of Papago and employees working with
other agenci<s within the reservaticn.

The future development of the Base area includes the expansion of the Sky Harbor Airport.
The surrounding areas are targeted for development for industria! uses (City of Phoenix,
1990). It -s unlikely thot potential future exposure populations will be significantly different
from the populations previously described.

4.3.2 Migration Pathway Analysis

This section describes the site-specific pathways related to chemical transport that may result
in potential exposure points for human or eavironmental recepiors. In general, the major
routes of mizraticn from a site such as the 161 AREFG are via he air, surface water runeff,
or leaching into and through groundwater. Fach of these pathways is discussed in the

following paragraphs.
Air Pathway. Siie-related zompounds in soils may be released via volatilization. This

could result in potential exposures to human receptors via inhalatien. This riigration
pathway is limited to VOCs found in the surface soils.

KNAVPSS3 4/11-06-92/F) 4.9
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Particulate-bound chemicals may also be transported through soil erosion or generation of
fugitive dust. This pathway is limited to compounds that have a high affinity for soils and a
low vapor pressure, thus reducing the possibility of volatilization. This migration pathway is
also limited to chemicals found in the surface soils.

Surface Wator Aunoff. The Base is built on a relatively flat terrain. There were no
obvious drainage ditches or eroded channels noted during site characterization. It is unlikely
that significant amounts of chemicals in surface scils at the Base are transported via surface
water ruroff.

Surface diainage in the area of Papago is toward the Salt River, 2.2 miles to the south.
Surface water runoff enters surface drains that feed into the city storm water system.

Groundwater. Migration of soil contaminants to groundwater could occur from infiltration
and percolation of rainwater through the soil. The extent of contaminant migration depends
primarily on the amcunt of rainfall, evaporation, solubility of the chemical in water, the
absorption coefficient, and distance to the groundwater. In general, VOCs travel more easily
through soils than SVOCs, such as high-boiling fuel hydrocarbens.  Solubility of metals is
dependent on the metal species and is difficult to generalize. Groundwater occurs approxi-
mately 75 feet below the surface at the Base and approximately 20 to 25 feet ot Papago.

4.3.3 Mertification of Exposure Pathways

Potential human exposure may ocsur by primary pathways (e.g. dermal contact, inhalation,
or direct consumption of £oil or water), cr through secondary pathways involving the transfer
of site-related chemicals through the food chain,

Primeary Pathwsays. Exposure to site-related chemicals in soils via primary pathways may
result from dermal contact or inhalaiion of o1ganic vapors or particle-bound chemicals.
Chemicals transported in the groundwater may be transported to drinking water wells located
in the area.

Sita 7 - JP-4 K'ydrant Area. Chemicals of potential concern datacted in the surface soils
include acerone and TPH. Therefore a human receptor may be exsosed *o these chemicals
via airborne transpert of the chemical-bearing particulate materials. Given the low vapor
pressure of the TPH, ii is uniikely that a huinan receptor would receive a significant
exposure as a result of chemizals vaporizing into the air, A volaiile compound such as

KN/WPS83.4/11-08-92/F1 4-10




acetone, however, may volatilize from surface soils resulting in human exposure via
inhalation; therefore, exposure to TPH and acetone via inhalation of airboyne particulates
and exposure {0 acetone via inhalation of vapors may occur at this site. ‘Workers in the area
may be exposed to chemicals in soil as the result of inadvertent ingestion of soils.

No site-related chemicals were detected in groundwater (Section 3.3.5); however, chemicals
in the soils may leach into groundwater resulting in future exposure via ingesticn of the

groundwater.

Site 2 - Hazardous Vaste Srorage Arsa. The site-relatad chemicals at this site are found
in subsurface soils. Exposure pathways associated with surface soils, i.e., wind crosion of
chemical-bearing particulate material, would not be of concern at this site. However,
subchronic exposure via inadvertent ingestion of soils to these chemicals may result from
exposure during excavations asscciated with construction activities.

Chemicals present in soils may leach into groundwater. Human receptors may be exposed in
the future to chemicals in groundwater via ingestion of drinking water,

Site 3 - Fusl Bladdor Arsa. The only site-related chemical found in surface soil is toluene.
Exposure to a potential receptor may result from the inhalation of chemical that had either
volatilized from the soils or from inhalation of chemicals absorbed to windbome particulates.

Potential hunian receptors may be exposed to chemicals ir. scils as a result of the inadve:rtent
ingestion of soils. V/orkers in the area may be exposed to chemicals in surface soils.
Ingestion exposures to chemicals in the subsurface soils wnuld be limited to construction
workers or other individuals working within an excavation at this site.

Chemicals present in soils may leach into groundwater. Human receptors niay be exposea to

chemicals ‘n groundwater via ingestion of drinking water.

Site 4 - T107TCS Hazardous Wasts Coliaction Arca.  The hazardous waste ccllection
area is covered with gravel. This prevents any site-related chemicals leczted in the surface
soils from escaping iuto the atmosphere from wind erosion of particulate-beund chemicals.
Potential human exposure to site-related chemicals in soils is unlikely given the current

conditions at the site.
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H Humane could be exposed via inadvertent ingesticn of soils if future activities at th: site
involve removal of the gravel at the site. Exposure may result from inadvertent ingestion of
: surface soils or inhalation of chemicals abscrbed onto windborne particles. B
. Chemicals in the soils may leach into groundwater. Future expcsure to chemicals in the
groundwater may result if the groundwater is used as a source of drinking water.
B
Sita 5 - Ammunition Dump. The site is currently paved or covered by structures;
therefore, it is unlikely that chronic exposure to a receptor would occur given present
conditions. However, human receptors may be exposed viz inadvertent ingestion of soils as
a result of future potential construction activities in the avea. o
Chemicals in the soils may leach inio groundwater although it is unlikely vecause of asphalt
paving and structures. Future exposure to chemicals in the groundwater may result if the
groundwater is used as a source of drinking water. o
e
Site 6 - POL Araa. The site-related chemicals may be the result of leaking underground o
fuel tanks or ancillary equipment. Therefore, these chemicals are rzlatively isolated from
human contact. »

Chemicals present in these soils may leach into groundwate:. Human receptors may be
exposed in the future to chemicals in groundwatey via ingestion of drinking water.

Secondary Pathways. Indircct exposure pathways would be limited to site-ralated

chemicals that may migrate off site via groundwate:. Ii groundwater is used to irrigate
: agricultural fields, nonvolatile site-reloted chemicals may bicascumulawe in crops. There are
! no agricultural wells located in the downgradiznt well field near the Base (Annis, 1990). B
' The potential of exposure to these chemicals via a secondary pathway is minimal.

4.4 Idenrification of Potantisl ARARs
The investigation 1s being conducted pursuant to the Comprehensive Environmental Re- I
spousse, Compensation, and Liability Act (CERCLA) ¢ + 1. conformance wiih the guidelines,

criteria, and considertions set forth in the National O.: and Hazardous Substances Pollution

Contingency Plan (NCP) and the Superfund Amendments and Reauthorization Act (SARA).

Consisten: with the CERCLA/SARA/NCP framework is the requirement that remediai action
precess must comply with all legally applicable or relevant and appropriate requirements

KNFWPS33.4i11-06-92/F1 4-12
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(ARARs). Applicable requirements are those federal and state requirements that would apply
to conditions at a CERCLA site under any circumstance. Federal statutes that are specifical-
ly cited in CERCLA include ihe Toxic Substances Control Act (TSCA), the Safs Drinking
Water Act (SDWA) , the Clean Air Act (CAA), the Clean Water Act (CWA), and the
Marine Protection Research and Sanctuaries Act. Relevant and appropriate requirements are
those federal and state kuman health and environmental requirements tha: apply to circum-
stances sufficiently similar to those encowntered at CERCLA sites. In such cases, application
of these requirements would be appropriate although not mandated by law. Relevant and
appropriate requirements are intended to carry the same weight as legally applicable

requirements.

The U.S. EPA has also identified certain guidance as to-be-considered (TBC) material.

TBCs are nonpromulgated advisories or guidance issued by federal or state government that
are not legally binding and do not have the status of potential ARARs. In some circumstanc-
es, TBCs will be used to estimate acceptable risk-based concentrations of chemicals in
different media based on scenarios and formulas put forth in ARAR guidance documents.

The U.S. EPA has provided general guidance on the overall application of ARARs concepts
into the RI/FS process (U.S. EPA, 1983c). More specific guidance on compliance with
ARARS has also been provided by the U.S. EPA (U.S. EPA, 1987a; U.S. EPA, 1982d;
U.S. EPA, 1989). 1n accordance with this guidance, ARARs are to be progressively
identified and applied on a site-spe..fic basis as the RI/FS proceeds. The initial step in the
process entails the survey of all potential ARARs for the reme.lial action process ai the
subject site. The potential ARARs considered for 161AREFG were categorized into the
following U.8. EPA-recommended clessifications:

® Chemical-specific ARARSs are usually healtn- or risk-based numerizal values or
methodolngies that, when applies to site-spacific conditions, result in the
establishment of numerical values for each chemicdl of concern. These values
establish the acceptable aniount or cencentration of a chemical that may be
found in or discharged to the ambient environnent.

* Location-specific ARARs are restictions placed on the corcentration of a

chamical or the conduct of activities solely because they occur in special
wocatons,
oS S AP MRS a2 usually technology- or activity-
or hmmtlor 50N 2Ll ©oTh resTast 10 WASIS manngoms
cieanup.
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The next step in the ARARs process is the integration of statutory and regul-tosy require-
ments with site-specific factors to evaluate whether a site is currently in compliance w ith all
public health and environmental standards. Chemical-specific ARARs were selected based
on the exposure pathway analysis (Section 4.3.3).

The degree to which site-specific factors are incorporated into the ARAR development
process varies considerably. In the case of hazardous chemicals, evaluaticn of site-specific
factors is an integral part of the ARARs process even when prerequisites based on statutory
or regulatory requirements exist (U.S. EPA, 1988d). As an example, for n aximum contami-
nant levels (MCLs) promulgated under the SDWA to be considered as ARARs at a site, the
surface water or groundwater media under consideration should be demonstrated to be
potable and utilized as drinking water, either currently or at some planned future date.
Flexibility is also provided in modifying a standard such as an MCL based on evidence that
site-specific factors are different than those used in derivation of MCLs.

For chemicals for which ARARs are not available, the U.S. EPA has provided guidance on
the use and application of TBCs, such as carcinogenic potency factors (CPFs) or reference
doses (RfDs) (U.Z. EPA, 1987a; U.S. EPA, 1988¢; U.S. EPA, 1989). Although not
actually ARARs, these data may be used to determine risk-based acceptable concentrations
for chemicals in various “nvironmental media.

Tables 4-3 through 4-5 present the potential federal ard state ARARs reviewed and those
ARARSs that have been identified as potentially applicable for the Base and Papago.

Action- and location-specific ARARs are deiermirec when any required remediation options
are being considersd. AcHon-specific or location-spec.fic ARARs hav2 not yet been
identified. A bref statement of the rationale for the selection of each entry is also provided.
Groundwvater ARARs are considered to be pertinent because some of the chemicals of
potential concern in scils mey imnact groundwater. A discussion of the chemical-specific
ARARs is given in the following section.

4.4.7 Chamical-Spocific ARARs for Soils

The Anzona Department of Environmental Quality has issued a draft report, Human Health-
Based Guidance Levels for Contaminarts in Drinling Water and Soil (ADEQ, 1950). These
valuss represent a s2t of consistentl/-derived health-based levels that are based on toxico-

logical values and set exposurs s~enarios. The exposura scenar assimes a residential
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Tabls 4-3

Standards, Requirermnents, Critaria, or Limitat sns Evaluated for
ARARs Datarmination, 16 1AREFG, Fhcenix, Arizona

=& R

Federal

Rescurce Conservation and Racovery Act

Safa Drinking Water Act

Clean Water Act

Solid Waste Disposal Act

Occupational Safety and Haalth Act

Hazardous Materials Transportation Act

Nati~nal Historic Presarvation Act

Archeological and Historical Preservation Act

Historic Sites, Buildings, and Antiquities Act

Fish and Wildlifa Coordination A<xt

Endangered Scecies Act

Rivers ard Harbors Act of 18389

Wildarness Act

Coastal Zone Maniagement Act

Toxic Substancas Control Act

Migrztory Bird Protection Treaty Act

Federal Insecticide, Fungizide, and Rodeanticide Act

Wild and Scenic Rivers Act

Clean Air Act

Marine Mammal Protaation Act

Marine Protection, Research and Sanctuarics Act of 1972 W

National Environmuartal Folicy Act

Cumpizhensive Environmental Response, Compensation, and Liability Act/Supe-{und
Ameandments and Rzauthoerization Act

Naticnal Conrtingancy Plan

E:cecutive Ordar 11930: Pr_tection of Vietlands

Exscutive Ordar 11933: Floodplain Management

—

W State

Human Health-Based Guidance Levels for Contaminants in Drinking Watar and Soil

Arizona Drinking Watear and Tertification Ragulation
g P .
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Table 4-4

Source Listing for Chamical-Specific ARARs for Soils
161AREFG, Fhoanix, Arizona

Arizona Human Hsealth-Basad Guidance
Levels for Contaminants in Saoil

g faut

Establishes guidanca levels fur screening

chamical corcentrations in soils,

Table 4-5

Source Listing for Chemicsal-Specific ARARs for Groundwater
161AREFG, Phoenix, Arizona

Arizona Drinking Water and Certification
Regulations

Establishes the maximum accaptable
concentrations of a chemical in drinking
water,

Arizona Human Health-Based Guidance
Levels for Drinking Water

Establishes guidance tavels for chemical
concentrations in drinking water,

XMIVUTIR) TS E 08 92751
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setting with an individual living on the site for 30 years. This type of exposure would not be
applicable for these siteg; therefore, if a chemical concentration exceeds the guidance level, it
does not imply that a potential risk to human health exists. It does suggest that the situation
should be more closely scrutinized. For the purposes of this report, these values will be
used as screening levels to determine if chemicals in soils may present a potential threat to

human health.

In the absence of ARARs, a health-based acceptable concentration (HBC) will be estimated
for soils. This standard is based on a conservative exposure model which is health protective
and insures that a potential receptor will not be impacted by exposure to site-related chemi-
cals. The exposure scenario used is not designed to be site-specific but is designed to health-
protective, i.e., the health-based value will be much lower than what is required to protect

actual receptors at the sice.

For the purposes of this preliminary risk assessment, the health-based values will be based on
the potential exposure of a child living on site. The default values from the U.S. EPA (U.S.
EPA, 1991b) are used in the calculation of these values. The following equation is used to
estimate the health-based concentrations.

HBC. = RfD; x BW x EFD (1)
1 IR x AF; x CF x AT

where,
HBC,; = Health-based acceptable concentration in soil for chemical i (mg/kg)

RfD; = Reference dose for chemical i (mg/kg-day)

i

BW = Body weight, (15 kg)

IR = Ingestion rate, (0.2 g/day}

AF, = Absorption factor for chemical i, (unitless)
CF = Conversion factor, (0.C01 kz/g)

EFD = Exposure {requency and duration, 350 days/year for 6 years

AT = Avercging time, 2,150 days.

ror the purposes of this risk assessment, it was assumed that the absorption rates for

laboratory animals and humans are equal; therefore, the absorption factor is 1.
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The RfD is an estimate of a daily exposure level (with uncertainty spanning perhaps an order
of magnirude or greater) for the human population, including sensitive subpopulations, which
is likely to be without an appreciable risk of deleterious effects during a lifetime (U.S. EPA,
1989).

4.4.2 Chemical-Specific ARARs for Groundwatar

The groundwater underlying the Base and Papago is not presently used for the drinking water
purposes. The closet upgradient registered wells are two municipal monitoring wells
approximately one-half mile coutheast of the Base. The closest downgradient well is a
private monitoring well approximately three-fourths of a mile northwest of the Base. There
are no drinking water wells within 8 miles of the Rase (White, 1991). Drinking water is
primarily obtained from surface sources (Stoltzfus, 1591). For the purposes of this risk
assessment and as a conservative health-protective assumption, it will be assumed that the
chemicals present in the groundwater may migrate into drinking water wells. The state
MCLs, therefore, will be used as ARARs for chemicals of potential concern in groundwater.
In the absence of MCLs, the Arizona health-based guidance ievel for drinking water will be
used. The state and federal MCLs for the selected chemicals of potential concem in
groundwater and selected chemicals in soils are given in Table 4-2,

4.5 Hazard Assessmaont

This section characterizes the potential risks, if any, associated with the exposure to
chemicals in soils and groundwater at the Base and Papago. For the purposes of this
preliminary risk assessment, the maximum detected concentration of chemicals of potential
concern were used comparad to chemical-spacific ARARs. This appreach compensates for
risk assessment uncertainties and providés a safety margin. Potential risks to human health
asscciated with exposure to chemicals of potential concern at each of the sites is discussed in
the following paragraphs.

Site 1 - JP-4 Hydrant Area. The maximum concentration of acstone in soils (20 upg/kg) is
more than 5 orders of magnitude telow the health-based guidance concentration of 1.4 x 157
pg/kg (Table 4-1). A published inhalation reference concentration (RfC) for acstone was not
found in the available litsrature; howzver, given that the maximum concentration of acstone
in soils is more than 5 orders of magnitude below concentrations that may have a potential
heaith impact upon a persen living at the site for 30 years, it is unlikely that a receptor
working at the Base will be exposed to significant amounts of acstone in air from either

vaporization or from inhaleticn of windbome particulates.
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There are no health-based ARARSs or toxicological values for TPH. However, the most toxic
components of petroleum hydrocarbons, i.e., benzene, toluene, xylene, ethyl benzene,
napthalenes, etc., were below the detection limit in soils. Therefore, it is unlikely the
remaining compounds, such as alkanes and alkanes, present significant long-term health risks

to workers (Sandmeyer, 1981).

Acetcne present in soils may leach into groundwater. Acetone was measured in MB1-02 at
depths extending to the upper reaches of the water table, 75 to 77 feet; however, acetone was
not detected in the groundwater samples. This indicates that acetone leaching into groundwa-
ter is diluted to concentrations that are below detection limits; therefore, the concentrations
of acetone in soils do not have a significant impact upon the groundwater.

Site 2 - Hazardous Wasta Storage Arga. The maximum concentrations of aluminum and
beryllium in soils (13,600 and 0.72 mg/kg, respectively) exceed the respective health-based
guidance levels of 1,500 and 0.14 mg/kg (Table 4-1). The maximum concentration of lead
was less than one-half the respective health-based guidance level (Table 4-1). Concentrations
of other potential chemicals of concern were at least two orders of magnitude less than their
respective guidance levels (Table 4-1). The potential risks associated with exposure to
aluminum and beryllium in soils will need to be evaluated further to determine if a potential
risk to human health may exist. Based on the comparison with ARARs or HBCs, potential
exposure of receptors to acetone, arsenic, lead, and zinc will not have a significant impact

upon human health.

The maximum concentration of 1,2-dichlorcethylene in groundwater was an order of
magnitude below the health-based value for the most toxic isomer (cis-1,2-dichloroethylene)
(Table 4-2). The concentrations of metals in groundwater did not exceed backzround
concentrations; therefore, metals in the soils are not Jeaching into soils at concentrations that

exceed background ranges.

Site 3 - Fuel Hladder Araa. Chemicals of potential concern in soils include ethyl benzene,
toluene, and xylenes. The maximum conczntraticn of ethyl benzene, toluene, and xytenas
are more than five orders of magnitude below the respective guidance concentrations (Table
4-1). Pased on comparisen with ARARs, poteniial inadvertent ingestion of these chemicals

in soils by a human receptor will not have a significant health impact.
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The only chemical detected in surface soils was toluere. This chemical was detected at
concentrations ranging from 1 ug/kg in MW3-01 to 3 ug/kg SB3-C4. All of these concentra-
tions are below the reportable detection limit. The inhalation RfC for toluene is 2 mg/m®
(U.S. EPA, 1991a). The RfC is an estimate of the concentration of a chemical in air to
which an individual may be exposad to daily, that is likely to be without risk of deletericus
effects during a lifetime. Therefore, to have a potential impact upon human health, it would
require that everyday 1,000 kg of soil release all the tolusne contained within the soil into a
restricted air zone of 1 cubic meter. It is unlikely that this would happen, therefore, the
concentrations of toluene in surface soils would not have a significant impact upon human
health. Likewise it would require that a minimum of 1,000 kg of soil be suspended into 1
cubic meter of air for a person to receive a significant dose via inhalation of particulate-
bound chemicals. Therefcre, the potential risk from the inhalation of chemicals found in
surface soils at the site is minimal and does not present a potential long-term risk to human
health.

Chemicals in soils may leach into groundwater; however, the chemical spill cccurred in this
area more than 17 years ago. The absence of these chemicals in the groundwater at
concentrations that exceed background indicates that the concenirations of chemicals entering
groundwater from the site are below detectable concentrations. Therefore, these chemicals
ars not having a significant impact upon the groundwater.

Site 4 - 107TCS Hazardous V/aste Collaction Arga. Benzoic acid and manganese did
not have published health-based guidance levels. Therefore these chemicals were compared
with the HBC. The maximum concentration of manganese was more than three orders of
magnitude below its HBC (Table 4-1). Benzoic acid was more than five orders of magnitude
below its HBC (Table 4-1); therefore, it is unlikely that thess chemicals will have a signifi-

cant impact upon human health.

Aluminum was the only compound that exceeded its guidance level, 6,470 pg/kg as com-
parzd to 1,500 pg/kg (ADEQ, 1950). Ccbalt, lead, and vanadium were less than one-half
their respective guidance concentrations (Table 4-1). The remaining compounds were greater
than an order of magnitude less than the guidance concentrations (Table 4-1).

Elevated concentrations of barinm, manganese, and zinc were measured in the groundwater
at this sitz (Section 3.6.5). The maximum concentrations of barium and zinc weore at least
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one order of magnitude below their respective ARARs. The health-based guidance level was
calculated for manganese using the following formula (ADEQ, 1950):

RfDCx BY % RSC

w

HBGL, =

where:
HBGL, = Health-based guidance level for manganese in water
RfD = Reference dose for manganese, 0.1 mg/kg-day (U.S. EPA, 19913a)

BW = Body weight, 70 kgs, (ADEQ, 1550)
Cw = Daily consumption rate of water, 2 L (ADEQ, 1990)
RSC = Relative source contributicn, 0.1 (ADEQ, 19%0).

The RfD is an estimate of the daily exposure of the human populations to a potential hazard
that is likely to be without risk of deleterious effects during a lifetime (U.S5. EPA, 1989).
The relative source contribution is used to adjust the acceptable value by taking into account
potential intake of a chemical via other sources such as ingestion of soils or food consump-
tion (ADEQ, 1990). The calculated health-based guidance level for manganese is 350 pg/L.
The maximum concentration in groundwater at the site (16.8 xg/L) is an order of magnitude
less than this value. Based on this analysis site-related chemicals in groundwater wiil not
have an adverse effect upon human health as a resuit of consumption of groundwater.

Site 5 - Ammunition Dump. The maximum concentration of acetone in soils was more
than six orders of magnitud~ less than the ,dpcctive guidance level in soils. The concen-
trations of copper, zinc and nitrate are over an order of magnitude below their respective
ction levels (Table 4-1). Based on this evaluation, chemicals of potential concarn in soils
and groundwater at this . e will not have a long-term adverse effect upon human health.

Sita 6 - POL Arsa. Tha concentration of benzane in groundwater {1600 pg/L) is over two

orders of magnitude zbove the Ardzona MCL (5 ug/L). The remaining compounds,
ethylbenzene, tolusne and xylenes wers below their respactive ARARs (Tablz 4-2).

A8 Envirenmanta] Azsesament

The environment at 18IAREFG reprerents a contreliod eoosystem.  Vegetation consist
primarily of shrubs, traes, or grasses ihat have besn olanted for oesthetics or other fandsean-
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ing purposes. Much of the area at both the Base and Papago is barren soil or paved
surfaces. Wildlife at both the Base and Papago consists of animals adapted to surviving in
this type of environment and include squirrels, mice, rats and birds. There are no endan-
gered or threatened spacies within a 1-mile radius of either location (Palmer, 1991).

Site 1 - JP-4 Hydrant Araa. The area of this site consists of hardscape and barren
ground. There is no vegetation growing at this site. There was no sign of animal life seen
during reconnaissance and given the open terrain and lack of protective cover surrounding
the site, it is unlikely that an animal would move across this site while traveling from one
area to another. Given the lack of vegetation and the absence of signs of wildlife (burrows,
droppings, tracks, etc.) in the area of the site, it is unlikely that an environmental receptor
would come in contact with site-related chemicals. Therefore, this site does not present a
significant risk to environmental receptors.

Site 2 - Hazardous V/asts Storage Area. This site occupies approximately 80 square feet
of open ground. The site is bordered by a paved area on two sides and the remaining sides
are bordered by open ground with small patches of crab grass and various weeds. No signs
of wildlife were seen during site reconnaissance. Given the apparent lack of wildlife habitat
or the presence of wildlife, it is unlikely that environmental receptors would come in contact
with chemicals at the site. Therefore, this site does not present a significant risk to environ-

mental receptors.

Site 3 - Fuel Bladdsr Araa. The site consists of open barren ground which is bordered by
pavement on each side. Small patches of crab grass are growing at scattered points along the
fence enclosing the site. No signs of wildlife were seen at the site. Given the open area
which provides no cover for wiidlife and the apparent absence of wildlife habitat surrcunding
the site, it is unlikely that environmental receptors will come in contact with chemicals at the
site. The poiential risk to environmental recepiors is minimal.

Sita 4 - 107TCS/111ATOF Hazardous VWasts Colloction Araa. This site presently
consists of barrels stored along a fence. The site is berdered by a parking lot and an open
garage. Vegetation consists of weeds and some vines growing along the top of the fence. A
small redent may take up residence using the drums and fence for cover. The lack of
apricpriate habitat would limit wildlife to small animals which are adapted to living in close
residence with humans, namely rats, mice, or other nuisance erzanisms. The potential for
exposure of significant environrmantal receptors is considered to te minimal at this site,
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)
Site 5 - Ammunition Dump. This site is either paved or covered with structures. It is
unlikely that eavironmental receptors will come in contact with site-related chemicals.
= Chemicals at this site do not present a significant risk to environmental receptors. )

Site & - POL Area. Tre site related chemicals at this site are limited to subsurface soils.
Therefore, the chemicals at this site are isolated from environmental receptors and does not )
present a significant risk to these receptors.

4.7 Conclusions and Recommendations
The chemicals present in the soils and groundwater at 161AREFG do not present an immedi- )

ate or substantial hazard to human health or environmental receptors. Based on our knowl-
edge of the Base, Sites 1, 3, and 5 do not present a significant threat to health either
presently or under a future-use scenario. None of the sites will have a significant impact

upon important environmental receptors. »

The maximum concentrations of aluminum and beryllium present in surface soils at Site 2

exceeded the respective guidance levels. Given the concentrations of these compounds in

background soils, the concentrations of these chemicals may be within the bac’.ground range. -3
Additional background surface soil samples should te taken to determine the range of

background metal concentrations in soils.

The aluminum concentration in soils at Site 4 was above guidance levels. As was previously b
discussed, additional background samples will be required to determine if the chemical
concentrations present are actually elevated above background levels,

Benzene concentrations in groundwater at Site 6 were over two orders of magnitude above b
drinking water standards. However, the groundwater at the site is not presently used as a

drinking water scurce. This site should be evaluated further to determine in the benzene

concentrations present in groundwater present a potential risk given future land use at the

site. b
Additional background sampling at the Pase and Papago will be required to estimate the
range of background concentrations of metals in these two areas. If the metals described are

B

elevated above background, a guantitative risk assessment would be required to evaluate the

potential health risks resulting from exposurz to these site-related chemicals at Sites 2 and 4,
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The quantitative nisk assessment would require the development of appropriate exposure
scenarios and the estimation of acceptable intake levels for the chemicals of potential concern
identified for each of the sitzs. P
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5.0 Conclusions and Recommendations

5.1 Data Limitations

Data collected during the 161AREFG SI include screening and confirmation information.
Screening data typically foll w HAZWRAP Data Quality Objectives (DQOs) A and B and
are suitable for initial site characterization and monitoring of remedial action activities.

DQO Level B data are also useful for evaluation of remedial altenatives during feasibility
studies. Confirmation activities were conducted according to HAZWRAP DQO Level C and
are suitable for the uses described above, as well as risk assessment, engineering Jesign of
remedial actions, and responsible party determination.

Objectives of the SI were to determine the need for, and the next step, if necessary, in tng
IRP process for sites identified in the PA. This determination is based on confirmaticn of
releases of environmental contaminants and assessment of risks posed by the releases.
Although screening data are useful in determining the nature and extent of contaminants a:
each site, assessment of hazard to human health and the environment is bassd only on
confirmation activities meeting DQO Level C.

5.2 Conciusions
The following conclusions can be drawn from the 161AREFG SI:

Generzl

Groundwater occurs at a depth of approximately 75 feet bgl at the Base and
flows toward the northwest. The Base is underlain by a vertically extensive
aquifer system of locally high transmissivity. The aquifer is composed of
alluvial material consisting of silt to boulder sized particles. Occurrence of flow
in the Salt River influences the water table elevation and gradient but under
conditions encountered during the SI, doss not affect the direction of groundwa-
ter flow. The average minimum flow velocity is approximately 3.0 x 10 cm/s
(31 ft/yr) and maximum flow velocity is 1.3 x 107 em/s (1,304 ft/yr).

Wells MW5-01, -02, and -03 are located upgradient of all base facilities and
serve as indicators of background water quality. Each of the wells contained in
at least one sample, low (1 ug/L) concentrations of halogenated VCCs common-
ly associated with the EWA State Superfund Sits. Groundwater samples from
MWS-02 contain concentrations of contaminants that may be related to higher
concentrations found elsewhere on the Base or an off-site source.

The source of elevated TPH found in background soil samples may te rolated to
past weed control practices or chemical gquality of fill material. The cccurence

KNAWPSY, 8/11-0%- 9271 5-1




- - S R P R e L W T T e o T g e T

4 L“‘
of the elevated TPH in near surface soil samples does not indicate movement of i
these contaminants through the soil column to the groundwater, i
Because TPH detecticns were limited vertically and horizontally, no further 2l
action to address TPH detections is recommended. &

Site MNo. 1 - JP-4 Hydiant Area

Soil organic vapor and Level C analyses of soil samples from Site 1 do not
indicate environmentzlly significant releases of fuel preducts from the site. ¥

Groundwater analyses from a well located directly downgradient of the sitz do i
not indicate the presence of site-related contaminants; however, compounds and 5
concentrations of halogenated VGCs are similar to that detected in hackground !
monitoring wells. Besed on the analysis of the present data release of contami- .
nants from Site 1 do not appear to pose a significant risk to human health or the
environment.

Site No, 2 - HVY Storgas Ares
Scil organic vapor and Level C analyses of soil samples from Site 2 are not
indicative of environmentally significant releases of stored preducts from the
site. Groundwater analyses from a well located directly downgradient of the site
do not indicate the presence of site-related contaminants; however, comgounds
and concentrations of hzlogenated YOCs are similar to that deszcted in back- ;
ground monitoring wells. Based on current knowledge of the site, relzase of g
contaminants from Site 2 do not appear to pose a significant risk in concentra-
tions to human health or the environment. Aluminum and beryllium were
detected above background concentrations and guidance levels. It is not clear
whether tiese concentrations are si‘e related or if they reflect undetermined
variability in background soil concentrations.

o 2

1]

Site No, 3 - Fuel Bladder Area @
Soil data collected from Site 3 indicate localized occurrence of VGCs in soil
underlying the site. The source of the compounds is not certain but are believed
to originate from Site 6. Soil samples collected from near the water table
contain higher concentrations of halogenated and aromatic VOCs similar to and
is presumed to be influenced by Site 6. Samples of groundwater from a moni- D
toring well positioned upgradient of Site 3 contain mg/L concentrations of
aromatic VOCs similar to and is presumed influenced by Site 6. Samples from
the downgradient monitoring well contain only halogenated compounds similar to
background sample concentrations. Chemnicals spilled at the site are not entaring
the groundwater and no apparcnt threat to heaith exisis at this site.

Site No, 4 - BV Collaction Area
Papago Military Reservation is underlain by caliche and volcanic bedrock.
Groundwater oceurs at depths ranging from 27 to 37 feet bgl and flows generally
westerly.  Groundwater flow may trend northwesierly and southwesterly under
high fiow conditions. Based on water-yielding characteristics of monitoring
wells and piszometers at Site 4, the aquifer likely consists predeminantly of frac-
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tured material with varying degrees of interconnectiveness. The hycras!'~
conductivity at Papago is extremely slow and slug tests required lorg .. .overy
times. The minimum groundwater rlow velocity is approximately 3.6 x 10"*
cm/s (0.1 ft/yr) to a maximum of 5.6 x 10 cm/s (6 ft/yr). Contaminants related
to Sitc 4 were not identified in 501l or groundwater sample . woweve.. «levated
levels of aluminum werc detected in certain soil samples. It ss rot cur 4
whether the aluminum is site related or if it reflects undeteZinined v: 327 -uy in
background concentration. Elevated concentrations of TPH in soil . m: sizs at the
site are likely related to surface activities associated with motor-vel: . parking
areas. Releases of contaminants from Site 4 do not appear to pcz.  ..gnificant
risk to humnan health or the environment.

Site No. 5§ - Ammunition Dump

Evidence of buried ammunition was not discovered at Site 5 using geophysical
methods. GPR was used to probe the subsurface in the area identified as
disposal areas by the PA and by subsequent field discovery. GPR pmfiles
penetrated to a dept of 5 to 6 feet bgl and did not provide evidence of disposal
or trenching. Lack of geologic layering near Building 46 may indicate past
disposal, trenching, or fill activities.

During the course of investigating Site 3, aromatic hydrocarbons were detected
in an upgradient well to Site 3. This confirmed thai at Site 3, little or no
migration of contaminants from the fuel bladders were reaching the groundwater,
and that the POL area was the suspected source. Thus, a new site, Site No. 6,
was designated for future investigation. Since only one boring and well were
drilled, the horizontal extent of the VOCs is not known. Benzene was detscted
at over 1000 times the MCL at 1100 and 1900 pg/L for April and June 1991,
respectively. Concentrations greater than 1 mg/L of aromatic hydrocartons are
present in groundwater underlying the western boundary of the Base.

5.3 Recommendations

Site 1. JP-4 Hvdrant Area

There are no significant releases of fuel products and levels are similar to back-
ground. No risk to human health or the environment is predicted.

Recommendation - Proceed to a decision decument recommending no further
action.

Site 2. Hazgrdous Waste Storage Area
Site 2 does not appear to contribute to groundwater quality concerns and no risk
to human health or the environment is sxpected. However, the sourca of
elevated aluminum and beryllium in soils has not been determined.
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Recommendation - Collect additional background soil samples to provide a larger
statistical sample population. Proceed to a decision document recommending no
further action if additioral sampling does not indicate potential contamination;
otherwize, expand the SI.

Site 3. Fuel Plnddar Are
No long-term risk to human health is expactad from the soil and site-related
chernicals are not impacting the groundwater.

Recommendation - Proceed to a decision document recommending no further
acticn.

Site 4. 10781 Toctical Control Seaadren (97 TCSH/131 Alr TraTle Control Flight (111
ATCE) Flarardeus Woste Collegtion Area (Ponoan)
It is not known if aluminum is associated with Site 4 or if it represents undeter-
mined variability in background concentrations; elevated TPH in the surface soil
is probably related to surface storage and vehicle parking activities. No signifi-
cant risk to human heaith cr the environment is expectad.

Recommendztion - Collect additional background ¢oil samples to provide a larger
statistical sample population. Proceed to a decision document recommending no
further action if additicnal sampling does not indicate potential contamination;
otherwise, expand the SI.

Site 5. Ammunition Dump
Location of dispesal areas is not conclusive at depths greater than 5-6 feet bgl.

Recommendation - Due to airport runway expansion in the near future that
would require excavation, confirmation activities such as excavation of test pits
and trenches near previous areas of munitions discovery are recommended.

Site 6. Petroleum, Oil, and Lubricant (POV) Area
Target compounds of benzene, toluene, ethylbenzene, and xylene, except DCE,
TCA, and PCE, ware detected in samples from 40 - 70 fzet below ground
surface. The actual source of contamination is not certain at this time.

Recommendation - Expand the SI, or initiate an RI and develop work plans for a
mores comprenensive investization of this new site. Drill additional torings and
install seversl monitering wells west, north, and south of the site to ascertain
vertical and herizontal extent and migration of orzanic compounds in the soil and
groundwater.
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