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1.0 Declaration for the Record of Decision

Site Name and Location

George Air Force Base
San Bernardino County, California

Statement of Basis and Purpose
This decision document presents the selected remedial action for Operable Unit No. 2 (OU#2)

at George Air Force Base (GAFB), which was developed in full accordance with the National

Oil and Hazardous Substances Pollution Contingency Plan (NCP), as well as the Comprehen-

sive Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as

amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA).

This decision is based upon the GAFB OU2 Remedial Investigation (RI) Report, easibility
Study (FS), and Proposed Plan (PP). All of these documents are a3jlable in the
Administrative Record for GAFB.

The United States Environmental Protection Agenc\nd the State of California agree on the

selected remedy.

Assessment of the Site
A large volume of JP-4 jet fuel ha leaked from underground piping in two source areas

along the operation ron at the Base. The JP-4 has flowed downward through high

permeability sands he water table where a free product plume is present (Figure 1-1). A

dissolve phase JP-4 plume has formed in the perched aquifer approximately 128 feet beneath

the surface (Figure 1-2). This plume contains benzene, above the maximum contaminant

level (MCL) of I ppb, and if not addressed by implementing the selected remedy in this

Record of Decision (ROD) may present an imminent and substantial endangerment to public

health and welfare.

Description of the Femedy
The OU#2 remedy removes the free product (JP-4) floating on the groundwater surface, the

JP-4 in the capillary fringe zone of the soil which extends upward from the groundwater

surface for a distance of 20 feet, and the JP-4 and its constituents in the groundwater in the

perched aquifer.
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OU#2 addresses the underground fuel (JP-4) contamination near the fuel pits and along the

flight line (operational apron), including the liquid fuel distribution system, waste fuel storage
facility 690, the storage tank farm and pump station 708. OU#2 is one of three operable units

currently being investigated at GAFB (Figure 1-3).

The selected remedy addresses the remediation of the JP-4 groundwater contamination, the

floating free product on the groundwater surface, and the JP-4 in the capillary fringe zone of

the soil, thereby eliminating or reducing the risks posed by the site through engineering
treatment and institutional controls.

The major components of the selected remedy are:

Removal of the free product floating on the water table by skimmin.ing
existing extraction wells and installing additional wells to increase thi recovery
rate to 100 gallons per day. Additionally, a mobile bailing/skimmer system will
be used to remove free product from any monitoring 1 having recoverable
free product.

• Remediation of the JP-4 in the capillarvfringe zone to 20 feet above the water
table using soil vapor extraction and a a ng the soil vapor extraction system
using either catalytic thermal oxidatio or an internal combustion engine.

• Remediation of the water hot spots using insitu-air sparging and
abatement of the soil ap r (from sparging) using a soil vapor
collection/extraction system equipped with a catalytic thermal oxidation system
or mt combustion engine.

• Natur attenuation to degrade constituents after the free product source and
capillary fringe hot spots have been mitigated. Modeling will continue to
confirm natural degradation is proceeding as predicted at a reasonable rate.

Declaration
The selected remedy is protective of human health and the environment, attains Federal and
State requirements that are applicable or relevant and appropriate requirements (ARARs) for

this remedial action, and is cost effective. This remedy satisfies the statutory preference for

remedies that employ treatment that reduces toxicity, mobility, or volume as a principal
element, and utilizes permanent solutions and alternative treatment technologies to the

maximum extent practical. Because this remedy will result in hazardous substances

remaining on site above health-based levels, a review will be conducted within five years

-I-
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after commencement of the remedial action to ensure that the remedy continues to provide

adequate protection of human health and the environment.

(later)
George Air Force Base

(later)
Regional Administrator
United States Environmental Protection
Agency, Region TX

(later)
Regional Administrator
California EPA
Department of Toxic Substance Control,

M7,I1 2-17-92/EES/GE0X)46-1 .rev
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Regional Administrator
Lahontin Regional

7er
Quality Control BoanJ
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2.0 Site Description, Site History, Community Relations

Site Name, Location, and Description
George Air Force Base (GAFB) is located in the Victor Valley in the western Mojave Desert

region of south central California. The Base is approximately 20 miles northwest of the San

Bernardino Mountains, 20 miles northeast of the San Gabriel Mountains, and 10 miles

southwest of Quartzite Mountain (Figure 2-1). The Base is located between the cities of

Victorvifle (1990 pop. 40,734) and Adelanto (1990 pop. 6,354) in San Bernardino County.
The town of Adelanto borders the west side of the Base, while the city of Victorville is

approximately six miles southeast of the Base. Other nearby communities within the Victor

Valley include Oro Grande (1988 pop. 350), Apple Valley (1990 pop. 50,000), and 1-lesperia

(1990 pop. 53,200), The Victor Valley area in which the Base is located is one of the fastest
growing areas in San Bernardino County.

The major land uses in the area surrounding the Base include mil3m and support facilities,

residential development, government and commercial services, cej'nt manufacturing, railroad
and highway transportation, and localized agricultural activities aibng the Mojave River. The

California Aqueduct carries water across the high d/krt about five miles south of the Base.
A major fuel distribution pipeline parallels Air Ba(Road for half the length of the Base, and

a high-voltage transmission utility dot crosses the southeast corner of the Base. The

Victor Valley Waste Water Treatm nt gency treatment plant and property, and a cement
quarry operation are also located northeast of the Base (Figure 1-3).

The total relief acr the Base is approximately 100 feet, ranging from about 2,400 feet

above mean sea level (MSL) at the southeastern corner to about 2,800 feet above MSL at the

northwestern boundary corner. Relief within the Base boundaries has a gentle slope to the

northwest.

The Mojave River, which has its origin in the San Bernardino Mountains and flows north- -

westerly along the northeast boundary of the Base, forms the major drainage in the vicinity of

the Base and plays a major role in surface-water hydrogeology (Figure 2-2). Surface flows in

the river are intermittent due to the arid climate and geomorphology of the basin, and are not

considered to be a major water source for the region. During periods of high flow, the river

becomes continuous throughout its length. Much of the flow of the river infiltrates and

recharges individual groundwater basins within the entire drainage system. A perennial

MI/I 2- 7.92JEES/GEO/0046.2,rev
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stream occurs south of the Base due to granitic bedrock that forms a subsurface barrier and

causes the underground river to flow to the surface.

The climate in the region is an arid desert climate with an annual precipitation averaging only

4.2 inches. Surface runoff at the OU#2 site is predominant to the north/northeast, Over 90
percent of the surface of the OU#2 site is covered by concrete pavement and asphalt. The

industrial storm drain system collects surface water from the site and directs it to the north

end of the operational apron (Figure 2-2). At this point, the drain system splits into two

paths, a main easterly path to an oil/water separator from which water is pumped into the

sanitary sewer system, and a secondary northerly system (high-flow bypass) that drains
Qverflow directly to an earthen outfall ditch during high storm-water flows. This drainage

channel directs surface flows off Base toward the Mojave River. Runoff from the southeast

portion of the Base is directed to similar drainage channels on the eastern flanksf-The Base.

Several tributary gullies are formed in the southeast portion of the Base between 4e Base and

the Mojave River. No permanent surface-water bodies exist on the Base.

The Base is located in a transition area between two plant comm nities, the Creosote Bush

and the Joshua Tree Shrub. Two other vegetationa14reas have also been identified: 1)
disturbed areas on the site, indicated by a redomi/aie of tumbleweed (Salso)a Kali); and 2)
riparian, or shoreline areas, such asjJng the Mojave River. Riparian vegetation consists of
cottonwoods (fopulus frcmontii) illows (Salix exig).

Animal life found r1?pe Creosote Bush shrub areas includes scorpions and spiders, grass-

hoppers, desert torj& desert iguanas, rattlesnakes, quail, roadrunners, ravens, mourning
doves, sparrows, and mockingbirds. Mammals are mostly small species, such as kangaroo
rats, deer mice, ground squirrels, and desert cottontail and jack rabbit. Larger mammals

throughout the Mojave Desert region include coyote, kit and gray foxes, badger, and bighorn

sheep.

Seven rare, two endangered, and two threatened species have been recorded in the vicinity of

the Base. The endangered species included the Western Yellow Billed Cuckoo and the
Willow Fly Catcher, while the threatened species included the Desert Tortoise and the Mojave

Ground Squirrel. Many of these species were sighted in the Mojave River corridor.

However, only some, such as the Western Yellow-Billed Cuckoo, Yellow-Breasted Chat,

Mojave Vole, and Summer Tanager, are dependent on a riparian (river-related) habitat.

M7/12- 17-92EES/GEO/t046-2.rev
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Desert tortoises, which are known to occupy the Base, can be found in Creosote and Thom

Shrub areas, and also in washes and canyon bottoms. They feed on grasses and forms (non-

grass herbaceous plants) and construct and inhabit shallow, horizontal burrows.

The subsurface geology at the Base was interpreted from drilling activities during the

remedial investigation. The Base overlies a deep alluvium-filled graben called the George
Subbasin. The subbasin extends from State Highway IS to a few miles north of the Base and
from the edge of the Base to a few miles west of the town of Adelanto (Figure 2-1). The
alluvium filling the graben consists of three Units. The lower unit is an alluvial fan deposit,

consisting of generally unsorted granular material and has little bedding features. The middle

unit is a clayey silt lake bed deposit about 40 feet thick and 200 feet deep. This lake bed

deposit is continuous throughout the subbasin and acts as a barrier to downward movement of

groundwater. The upper sedimentary unit of the George Subbasin contains depojjr

associated with an ancestral northwest trending Mojave River. These deposits are tlbout 200

feet thick and consist of interbedded sands, silts, and gravels. The uyper 45 feet consists

predominantly of medium to coarse sand. From depths of about 4to 130 feet interbedded

sand, silt, clay, and clayey sands form complex cut-and-fill channJl deposits.

The water table at OU#2 is approximately 119 to eet below the surface and slopes to the
north-northwest at a gradient of about .034. The aquifer is called the perched aquifer, and
the aquiclude that causes the perch ondition is the silt/clay lake bed deposit at about the

200-foot depth. Groundwater may ment in the perched aquifer is strongly controlled by the

northwest trending o channel deposits. Beneath the aquiclude is a thick vadose zone

above a deep aquif r hich is not connected to the perched aquifer.

Site History and Enforcement Actions

George Air Force Base was initially activated in 1941 as Victorville Army Airfield.

Following a period of inactivity after World War [I, it was activated in 1950 as a jet fighter
training base and renamed George AFB. In 1951 the Tactical Air Command took control of

the Base to carry out jet fighter operations and to provide training for air crew and

maintenance personnel.

During the mid-1950s, fuel pits (concrete vaults), that extend approximately eight feet below
the surface, and associated fuel supply piping were constructed at the Base. The fuel supply

lines were three- and six-inch diameter aluminum pipes. Following reported leaks and the

M7J12-i 7.9JES/GEOJO462
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degradation of the fuel lines around Fuel Pits No. 1 and 2, the aluminum fuel lines were

replaced in 1972 and in 1974 with six-inch diameter fiberglass supply lines.

In 1976, two thin-walled fiberglass lateral lines extending from Fuel Pit No. 1 leaked. In
1980, the fuel supply lines from Fuel Pits Nos. 1 and 2 were replaced by the present system

of six- and eight-inch diameter Schedule 40 iron pipes. Both the fuel pits and associated

piping have been used for JP-4 fuel exclusively. Since then, several fuel leaks have been

reported in the current fuel supply system.

In December 1988, the Base was informed that it would be decommissioned as an Air Force

Base in December 1992. In February 1990 the Base was to be placed on the National

Priorities List (NPL).

Prior to the OU#2 RI, an active environmental cleanup program has beenundeat GAFB

since 1981. As part of the Air Farce's Installation Restoration Program (IRP) studies at bases
nationwide, the cleanup at GAFB is being conducted under the ements of the CERCLA.

The IRP Phase I records search at GAFB was perfo,ed in 1982 by CH2M Hill. This search

involved reviewing records to identify possible ha#dns waste sites and potential problems
that may result from contaminant m9ition. The 'Phase II, Stage 1 confirmation investigation

and Stage 2 confirmation/quanrific4ii investigation were performed in 1985 by Science

Applications International Corporation (SAIC). The latter investigation was the equivalent of
the initial site char e zation and field investigation portions of the RI/FS.

During the Phase II investigation, soil contamination was encountered beneath fuel pit 1 in

two soil borings, In 1986, James M. Montgomery (JMM) was tasked to collect soil samples

at locations adjacent to those sampled by SAIC. As part of this task, 1MM drilled three

borings along the east edge of the flight line apron, and one monitoring well. The first
boring which was drilled to groundwater, showed evidence of soil contamination starting at a

depth of about 20 feet. floating product was observed on the groundwater at 130 feet. The

second boring, drilled to the top of groundwater, first exhibited soil contamination at 110 feet.

• Analytical results for soil samples collected from the borehole indicated low levels of

ethylbenzene (10 to 14 mg/kg), toluene (18 to 26 mg/kg), and o-xylenes (55 to 75 mg/kg) in

a sample collected at a depth of 110 feet. These contaminants were also found in the
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groundwater samples at the same location at the following concentrations: 8.4 mg/P benzene,

1.2 mg/P ethylbenzene. 8.6 mg/P toluene, 6.4 mg/P rn, p-xylenes, and 1.7 mg/P xylenes.

In 1990. IT Corporation (iT) installed six monitoring wells (MW-i through MW-6) and
drilled five soil borings (SB-i through SB-5) within OU#2 as part of the site characterization
to assess the nature and extent of soil and groundwater contamination. Nine soil samples
were collected from each boring and monitoring well and analyzed for JP.4, diesel No.. 2, and
"leaded" gasoline. Groundwater samples were also collected and analyzed for the same

parameters as the soil samples, as well as Volatile Organic Compounds (VOCs). Free

product thickness was also measured in both the monitoring wells and the temporary wells

installed in the soil borings, Field observations and analytical data indicated that fuel-related
contamination existed in the vadose zone and groundwater beneath OU#2, and that JP-4 was

the major source of contamination. Six potential JP-4 sources were identified. F_9ji'of them
involved JP-4 leak:s from the laterals at fuel pits I and 2; while the other two werel associated
with the fuel supply lines leading from fuel pit 2. Contamination was also noted near fuel pit

3 but did not appear to be related to spills at fuel pit& I and 2.

As a result of this investigation, the OU#2 site wasppanded to include: the main pipeline
from the Base boundary, the bulk fuel storage area/4th. piping to the flight line distribution
system, the pump station, the seven f 1 pits. the waste fuel reclamation area (Facility 690),

and all lateral fuel lines under the ' t ramp. The total study area encompasses approxi-

mately 0.4 square miles.

Results of the abo eld investigations and data collection activities were used to develop

the current OU#2 RI/PS program. The RI field investigation was initiated by iT in February

1992. These activities included the drilling and sampling of 49 soil borings to define vadose

contamination and provide geologic data; the installation and sampling of 49 monitoring wells

to define the extent of the free product plume and groundwater contamination; drilling two

deep-soil borings and one deep monitoring well to assess the continuity of the aquiclude, deep

vadose zone, and deep groundwater table; geophysical logging of soil borings and monitoring
wells; three-dimensional modeling of the analytical data and conductivity logs to simulate the

lithology of the site; conducting a 511-point soil gas survey to explore for possible leaks
along the main fuel supply lines; conducting a bioremediation assessment of the site to the

groundwater table; and conducting two, short-term (five-hour) pump tests.
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Four media were evaluated as part of OU#2 remedial investigation. They include tiie

groundwater, (which contains the JP-4 plume), the capillary fringe zone, (which is defined as

the soil between the free product in the groundwater up to about 20 feet), and the free product

(which floats on the perched aquifer water table). Soil contamination at the site, which will

require treatment, is restricted to the capillary fringe zone located directly above the free
product plume. Soils within the vadose zone above the capillary fringe will require no further

action due to the lack of completed pathways to potential receptors, and the insignificant
potential for groundwater impacts due to vapor-phase diffusion of contaminants through the

soil column.

In addition to OU#2, Operable Unit No. I will address the TCE contamination in the deep

and perched aquifer groundwater beneath the northeast disposal area and north of the

operational apron, while Operable Unit No, 3 will address potential soil and go3dater
contamination at 58 other sites located throughout the Base (Figure 1-3).

/

Estimated dates for the completion of these activities, are:

• Final ROD for Operable Unit No. 1 (Later)
• Final ROD for Operable Unit No. 2 (Later)
• Final ROD for Operable Unit No. 3 (Later)
• Installation-wide Rempd)l Investigation Report (Later)
• Installation-wide Feat4ty Study (FS) (Later)
• Installation-wide Reclrd of Decision (ROD) (Later)

Highlights of CJnunIty Participation
A Community Relations Plan for the Base was finalized in 1991. This Plan lists contacts and

interested parties throughout the Air Force, government, and local community. It also

established communication pathways to ensure timely dissemination of pertinent information

through mailings, public announcements in the local paper, and local information repositories.
The OU#2 Feasibility Study was released for public comment in 1993.

A Proposed Plan announcement for OU#2 was mailed to interested parties and an

announcement of the public comment period and community meeting was placed in local
papers. The public comment period began on (Later), and a community meeting was held on

(Later) in the City of Victorville, to discuss the proposed OU#2 cleanup alternatives. The
public comment period ended on (Later). All comments were received during the public
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comment period and a Responsiveness Summary was prepared by the Air Force addressing

these comments (Section 10).

Additionally, the Air Force holds quarterly Technical Review Committee meetings with

representatives of the Air Force, regulatory agencies, and the community and provides a

forum for selected members of the community to be briefed on Base activities.

The Administrative Record for the Base is retained by the Air Force and is available for
public inspection through the Base Public Affairs office, as is an index to the Administrative

Record. Additionally documents issued for the public record such as the OU#2 Feasibility

Study Report are placed in local county libraries, including the Victorville Branch and the

Adelanto Branch, and in the GAFB Library.

p
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3.0 Scope and Role of the Operable Unit

Currently, three operable units have been identified at the Base. They include: TCE

groundwater contamination in the deep and perched aquifer groundwater beneath the northeast

disposal area and north of the operational apron (OU#1), the JP-4 fuel spills along the

operational apron (OU#2), and the remaining soil and groundwater cleanup at 58 sites

(OU#3). OU#3 will proceed following the completion of site characterization activities at the

other two operable units. Any remaining contamination at the Base will be addressed in the

installation-wide RI/PS and ROD.

The principal risk to public health posed by contamination at OU#2 results from benzene,

which has the potential to impact off-Base wells. The lateral area delineated by the benzene

plume, at or above the drinking water MCL of 1 part per billion (ppb) is approxii4ly 6.7
million square feet (Figure 1-2). Delays in remediating the source (free product) ald the
dissolved hot spots in the plume could potentially cause the plume}-expand and affect a

greater area, making remediation more difficult and costly.

Since data have shown that Applicable or Relevant/ Appropriate Requirements (ARARs)
have been exceeded in the groundwater beneath thase, this operable unit is designed to
initiate early action to mitigate pote1pI threats to public health and the environment. The
installation-wide ROD will define fter actions to mitigate potential threats at other sites.
The selected remedy in this action is expected to be consistent with subsequent remedies and
planned future acti ns t the Base. Pursuant to regulatory guidance for remedial actions, the
OU#2 RI contains aseline risk assessment which addresses risks to public health and the

environment.
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4.0 Summary of SIte Characteristics

The remedial investigation identified a JP-4 groundwater plume containing dissolved

constituents of JP-4 free product floating on the surface of the perched aquifer, and JP-4 in

the capillary fringe zone. There are no regulatory cleanup standards set for JP-4 since it

consists of a diverse mixture of petroleum hydrocarbons including benzene, toluene, xylene,

and ethylbenzene.

Four chemicals of concern have been identified for the groundwater within OU#2. These
chemicals, which are JP-4 constituents, have established Maximum Contaminant Levels

(MCLs) under the Federal and State Safe Drinking Water Act, and may pose a health risk

(Table 4-1). The remedial investigation chemicals of potential concern are:

• Benzene
• Toluene
• Ethylbenzene
• Xylene

Several of these chemicals have been detected abo fCLs in the groundwater (Table 4-1).
Figure 1-2 shows the delineation of the dissolved enzene plume at the 1 part per billion
(ppb) boundary. This level is the 'ng water standard for benzene promulgated by the

U.S. EPA under National Primary rim ing Water Standards. The plume also delineates the

extent of contaminajp of two other chemicals, trichiorethylene (TCE) and Perchioroethylene-

(PCE) at maximu o erved concentrations of 32 and 5 ppb respectively. The TCE/PCE
contamination has ot been fully characterized and will be examined later as part of the

OU#3 RI. The selected remedy will remove and treat the four chemicals of concern listed in

Table 4-2 within the delineated area. Potential gmundwater users are the government, nearby

residents, and farmers.

The highest level of benzene detected during the RI groundwater sampling within the plume

was 11,000 ppb (Table 4-2). A number of benzene hot spots were also identified which

exceeded 1 ppb. The vast majority of groundwater within the plume contains these chemicals
of concern at or below their detection limits.
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J = Estimated.
rid Nondetect.
B = Analyte also found

TABLE 4-2

;:

SUMMARY OF GROUND WATER DATA
OPERABLE UN!T #2,, GAFB

lug/i) (mg/i)

Well #
—

TPH as JP-4 Benzene T&uene EthylBenz ICE PCE TDS

MW-13 4820 160 260 320 48 rid rid 321

MW-14 rid rid nd IJ rid nd 5J 333

MW-15 rid 1J rid nd nd rid rid 380

MW-16 270 BJ 13 2J rid nd nd rid

MW-17 nd 83 98 160 15 rid rid 390

MW-18 2,520,000' 11000 9000 19000 1500 rid rid 374

MW-19 2870' 520 650 250 130 rid nd 424

MW-20 257,000 460 5200 3700 880 rid nd 290

MW-21 rid rid rid 2J rid rid rid 339

MW-22 nd rid rid nd rid rid ,4cd 336

MW-23 rid 11 7J 15 3J 7J rid 535

MW-24 2,540,000 3700 4800 8800 780 rid nd 541

MW-25 82,800 2600_ 5800 9300 1100 nd rid 520

MW-26 rid rid rid rid od ( 2J rid 577

MW-27 1630' 560_ 290 110 41J
I

rid rid 605

MW-28 640 rid rid 1J 4J 12 1J 439

MW-29 730' 730— 120 rid rid rid rid 735

MW-30 nd rid rid rid rid 10 rid 866

MW•31 rid — 41 2J—.
rid 2J rid 707

MW-32 nd/nd 2J/1O ncJJ 1J/rid rid/nd lJmnd nd/nd 882/850

MW-33 rid 5J 1.p( rid rid 2J rid 750

MW-34
MW-35

rid
rid

rid
rid

[rid'
rid

•
rid

2J

rid

rid

rid

rid

nd
rid

785
694

MW-36 red ,' - rid rid 3J red 5J rid 684

MW-37B
MW-38

nd j
rid L.

) rid—
rid

rid

rid

5J
rid

rid
rid— rid

rid
rid
rid

403
302

MW-39 rid rid nd rid rid red 1J 305

MW-40 rid red rid rid rid rid 2J 355

MW-41 rid 1J rid 1.) rid nd rid 332

MW-42 rid rid nd 1J rid rid red 536

MW-43 red red red rid rid rid rid 351

MW-44 rid nd red 1J rid nd rid 345

MW-45 15,500' 5500 2500 44.00 490 nd red 676

MW-46 rid rid red nd red 9J rid 384

MW-47 rid 260 red rid rid rid red 623

MW-48 red rid rid rid rid 3J red 342

MW-49 rid rid IBJ rid rid 32 rid 390

in associated blank.
= Identity uncertain, riot equal to JP-4 standard. TPH chromatograph for MW-i 8,

-24, -28 and -29 is similiar to diesel. TPH chromatograph for MW-19, -27 and -45 is similar to gasoline.



5.0 Summary of Site Risks

Site risks have been characterized, however, it is clear that MCLs have been exceeded for

several contaminants in the groundwater, as discussed in Section 4.0. Therefore, it is

appropriate to initiate early cleanup action via the selected remedy. Pour organic chemicals
of potential concern were previously identified for OU#2. The general goals of this action are
to prevent the further spread of contamination and initiate mass removal of contamination

from the aquifer. This action is designed to stabilize the spread of contamination, prevent

further degradation, and to achieve risk reduction quickly. Risks are addressed by this

remedy in that treatment actions will be expedited.

Site risks have been characterized in the OU#2 RI report. The potential risk to humans and

ecological receptors resulting from contamination found at OU#2 were estimated_itfccor
dance with EPA Risk Assessment Guidance for Superfund. This section summariz&s the

results of these assessments and the uncertainties associated with th uantitative risk

characterizations.

No chemicals occur in the surface soils at detectabI/\ncenirations. so there are no chemicals

of potential concern (CPCs) for this medium. Surge water does not occur at the site, so no
CPCs are identified for this mediu enzene, ethylbenzene, toluene, and xylenes are the
CPCs for subsurface sols and grou d ater. For each constituent, the upper 95 percentile

concentration on the arithmetic mean is used as the reasonable maximum exposure (RME)

case concentration. P ential risks for humans are estimated using this concentration.

Industrial site workers and off-base residents are the existing potentially exposed human

populations. Desert vegetation and animals, including rare, threatened, and endangered
species, are the ecological receptors. Based on existing site conditions and environmental

chemical constituents, there are no complete exposure pathways for any receptor group and,
consequently, there are no existing health and ecological risks. This conclusion is based on

the following exposure pathway analysis.

The groundwater beneath the OU#2 is not used as drinking, industrial, or agricul-
tural water. Water supply wells downgradient of OU#2 do not have detectable
concentrations of CPCs, or other chemicals potentially associated with OU#2.
Neither flow seeps nor other surface water releases of groundwater are known for
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the vicinity of OU#2. Finally, because of the depth to groundwater, it is unlikely
that the root systems of the plant species in the area extend to this resource.

Since the soils that are contaminated are subsurface, there are no direct
human exposures (i.e., incidental ingestion and dermal contact) to these
soils. Indirect exposures for both humans and ecological receptors are
expected to be insignificant since the paving over OU#2 acts as a cap to
volatile and particulate emissions.

In accordance with Risk Assessment Guidance for Superfund, Parr A, human health risks

associated with a future use of the site have been considered. As of 1992, there are no plans

to redevelop the Base; however, for this assessment it was assumed that the OU#2 site would

be re-used for residential housing. This scenario includes hypothesizing that the groundwater

directly beneath OU#2 will be used to supply the domestic water to these homes. Because of

the depth of the known contamination, direct and indirect exposure pathways assed with

subsurface soils are incomplete: construction activities are unlikely to disturb these! chemicals

and bring them to the surface. The potentially complete exposure,athways associated with

groundwater use are:
I,-.-.

• ingestion of groundwater,
• dermal contact with groundwater duringfrRing, and
• inhalation of volatile chemi s during water use.

For each of these exposure pathwa s, RME-chronic daily intakes have been estimated. The

RME estimates are on the 95 percent upper confidence limit UCL concentrations and

values for exposur f tors (e.g., quantity of water that is ingested) that are plausible, but at

the upper end of the statistical distributions of these values. For example, it is assumed that a

receptor would spend 30 years at a single home; however, the median length of residence at a

single location is 9 years. Further, it has been assumed that fate and transport processes (such

as biodegradation and volatilization) do not affect the concentration of chemicals in the

groundwater; that is, it has been assumed that the concentrations of CPCs remain constant for

the entire exposure period.

Based on these exposure scenarios, the potential cumulative cancer risk to humans is 2 x 1O

The vast majority of this risk is a result of exposure to benzene, a knownhuman carcinogen.
This assessment also indicated that no individual chemical is likely to cause significant

noncarcinogenic health effects; however, if the effects of ethylbenzene, toluene, and xylenes

are considered additive, there is a potential for noncarcinogenic health effects to occur. These

M7J12-17-92/EES/GEO/0046-5sev
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are possible risks, not actual risks, associated with the chemicals in the soils and groundwater

at OU#2. The uncertainty associated with this risk characterization is high because of the

many assumptions and extrapolations that are involved, especially the assumption that the
Base will be redeveloped for housing.

F:

p
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6.0 Description of Alternatives

As discussed in Section 5.0, the goals of the selected remedy are to prevent the spread of

further contamination and to initiate removal of contamination from the aquifer. Any residual

contaminants resulting from the cleanup alternatives will be treated or disposed of in
accordance with the Resource Conservation and Recovery Act (RCRA). A description of the
remedial alternatives developed and screened for each affected media is provided below. For

purposes of comparing the net present worth of each alternative, a discount rate of seven

percent was assumed (Table 7-1). This rate was considered to be representative of the eco-
nomic conditions at the time the OU#2 FS was prepared.

Alternatives F-2 is based on using the existing four permanent free product recovery systems.

In addition, for new wells and permanent recovery systems will be installed in aldIn to the
use of a mobile skimmer system to remove free product from affected wells. The measures
are expected to yield a total recoverable amount of 100 gallons per y of free product.

Alternatives C-2 and C-3 are based on using 153 wells to either e tract or flush contaminants

from the capillary fringe zone. The appropriate nur of wells was determined by using a
mass transfer based model for movement in the unfturated zone.

Alternatives 0-3 and 0-4 are base o pilot tests performed to demonstrate the feasibility of
insitu-air sparging and modeling to estimate the natural attenuation rate of JP-4 constituents.
The pilot test indic te the formation was amenable to sparging and a reasonable radius of
influence from a v cal well was amenable to sparging and a reasonable radius of influence

from vertical wells was achievable at this site. The number and placement of wells is based

on the radius of influence as determined by the pilot test to be at least 90 feet. Mod'ling
indicated that once source areas above 1,000 ppb benzene are removed, natural attenuation of

remaining constituents will occur within a reasonable time frame. Assuming that sparging

would require some type of emission control to minimize the potential impact on the vadoze

zone and ambient air quality, a vadoze zone soil vapor collection system is included. The

appropriate number of vadoze zone gas recovery wells was determined by using an

appropriate soil vapor extraction/vadoze transport model.
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Alternatives G-5, G-6, and G-7 are pump and treat alternatives which were developed using a

groundwater transport modeling to determine the appropriate number of extraction/injection

wells.

Alternative Oescrlptlqns
The remedial action alternatives developed in the FS are described in detail in this section.
These alternatives were developed for each affected media then a preferred alternative was
selected for each media and combined to develop the preferred remedy.

Free Product Alternatives

Alternative F-i (No Action)
CFRCLA requires evaluation of a no action alternative as a baseline to compare_ tive risks,
cost and remedial duration. Under this alternative no institutional or remedial act4n wifl be
undertaken. All routine monitoring will be discontinued and operation of the existing
skimmer systems will be terminated.

Alternative F-2 (Free Product Skimming of lfo very Wells)
Under Alternative F-2, the existing, passive free pdct removal system installed earlier at
OU#2 under an Engineering Evalu3jp/Cost Analysis (EE/CA) assessment, will be expanded
to recover approximately 100 gall f free product per day. This will include installing
four additional product recovery w us and recovery pumps (four wells are assumed for

estimating purpose . dditionally, a mobile bailing/skimmer system will be procured to

remove free produ t m any monitoring wells having recoverable free product. Free
product will be disposed off site using a licensed hazardous waste disposal/recycling

contractor.

Capillary Fringe Alternatives

Alternative C-i (No Action)
CERCLA requires evaluation of a no action alternative as a baseline to compare relative risks,
cost and remedial duration. Under this alternative no institutional or remedial action will be
under taken. All routine monitoring will be discontinued.

MZJ1 2-1 7-92/ES/CEOAO46-6.rev
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Alternative C-2 (Soil Vapor Extraction with Thermal Abatement)
Under Alternative C-2, soil gas extraction wells will be installed to effectively remediate the
capillary fringe zone. The capillary fringe zone is considered to be the volume of soil
delineated aerially from the surface of the free product plume up to 20 feet above the water

table, and includes three small localized areas extending (80) feet above the water table. The
optimum number of soil gas extraction wells will be determined after field pilot tests are
conducted. For the purpose of costing this alternative, 133 wells are assumed. Vapor

abatement from the soil gas extraction system will be accomplished using catalytic thermal

oxidation or an internal combustion engine. The selection of the most appropriate abatement

option will be made after soi' gas pilot tests are conducted to determine volume,

concentration, and pertinent design data.

AlternAtive C-3 (Soil Flushing)
Under Alternative C-3, soil flushing injection wells will be installed to effectively flush out
the capillary fringe. The optimum number of soil flushing injecti.wells will be determined
after field pilot tests are conducted. For the purpose of costing, d53 wells are assumed. Soil
flushing will require hydraulic control and remediat) of contaminants transferred to the
groundwater. Options for groundwater treatment fr'ddressed under alternatives for that
media.

Groundwater Alternatives

Administrative sures for Alternatives G-3 through G-7

During the short term, administrative measures will include regulatory enforcement

prohibiting the domestic use of the water from the affected aquifer. Those alternatives

requiring routine monitoring include quarterly monitoring of 15 wells to measure the progress
of the remediation and, in some cases, modeling to predict or confirm the degree of natural

attenuation. Some new monitoring wells may be needed, and some existing ones may be

abandoned, at the discretion of the overseeing regulatory agencies. In the long term, water

rights to the Base domestic supply wells will be turned over as an alternate water supply to

the government or private agency responsible for developing the Base in the post military

period. A legal prohibition for using the contaminated aquifer (restriction of water rights)
will be entered on to the deed for the Base property upon transfer to the new administering

agency. The deed restriction shall remain in effect until the remediation is complete.
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The OU#2 site shall be considered clean after six months of consecutive monitoring

indicating the detected levels of the chemicals of concern are less than the cleanup levels for

these chemicals in all groundwater monitoring wells within the OU#2 plume. At that point,
the Air Force has the option to terminate remedial activities and will enter a two-year interim

monitoring period. Should the detectable levels of the chemicals of concern remain below the

cleanup levels for the two-year interim monitoring period, OU#2 shall be considered clean

and remediated, at which time permanent closure of the affected operable unit shall
commence terminating all remedial activities.

Alternative G-1 (No Action)
CERCLA requires evaluation of the. no action alternative as a baseline to compare relative

risks, cost, and remedial duration. Under Alternative (3-1 no institutional or remedial action

will be under taken and the natural attenuation of groundwater contamination wilj,allowed
to continue. All routine monitoring would be discontinued.

I

Alternative G-2 (Institutional Controls)
Under Alternative (3-2 no active treatment or remediation will oc4w. However, institutional

controls will be implemented restricting access to thFontaminated aquifer. Over the short
term, while military activity continues at the Base,14d1inistrative measures will include

regulatory enforcement prohibiting t1omestic use of water from the aquifer and

abandonment of most monitoring H Approximately 15 wells will be retained for

quarterly groundwater monitoring o'f the plume for a period of 30 years. Monitoring using
the Bio-Plume H c p ter modeling software or equivalent will be performed on a biannual
basis to confirm th ogress of natural attenuation. Over the long term, water rights to the
Base's domestic water supply wells will be turned over as an alternate water supply to the

government or private agency respOnsible for administering or developing the Base during the

post military period. A legal prohibition for using the contaminated aquifer (restriction of
water rights) will be entered onto the deed for the Base property transfer to the new

administering agency, which shall remain in effect until the remediation is complete.

Alternative G-3 (In Situ Air Sparging Throughout the I ppb Benzene Contour,
SVE Recovery/Abatement In the Vadose Zone, Groundwater Monitoring)
Under Alternative (3-3, a well field of approximately 318 sparge wells will be placed

throughout the plume. Injection of air at each well will occur at a flow rate of 25 cfm into

the bottom 10 feet of the perched aquifer. A total of 1,031 soil gas extraction wells will be

used to capture Volatile Organic Compounds (VOCs) that have been transferred from the
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liquid to vapor phase. Vapor abatement from the soil gas extraction system will be

accomplished using catalytic thermal oxidation or an internal combustion engine. The

selection of the most appropriate abatement option will be made after soil gas pilot tests are

conducted to determine volume, concentration, and pertinent design data.

-—
Alternative G-4 (In Situ Air Sparging Throughout the 1,000 ppb Benzene Contour
Only, SVE Recovery/Abatement in the Vadose Zone, Groundwater Monitoring
and Modeling of Natural Attenuation Outside the 1,000 ppb Contour
Under Alternative G-4, a well field of approximately 25 sparge wells will be placed in hot
spot areas defined by the greater than 1,000 ppb benzene plume contours. Injection of air at

each well will occur at a flow rate of 25 cubic feet per minute (cfm) into the bottom 10 feet

of the perched aquifer. A total of 70 soil gas extraction wells will be used to capture VOC's

that have been transferred from the liquid to vapor phase. Vapor abatement from t soil gas
extraction system will be accomplished using catalytic thermal oxidation or an iiirnal

combustion engine. The selxtion of the most appropriate abatement option will he made
after soil gas pilot tests are conducted to determine volume, conception, and pertinent

design data. (
The remaining dissolved phase groundwater contaiItion will be relegated to natural
attenuation, which will be monitored through the plementation of an annual groundwater

monitoring program. Natural atte t n will be modeled annually utilizing Bio-Plume H.

Alternative G-5 (Groundwater Extraction, Surface Groundwater Treatment with
Enhanced UV-PqrIde Oxidation, Followed by Reinfection of Treated
Groundwater wi h Situ Blo-Enhancement)
Under Alternative -5, a well field of approximately 18 extraction wells will be placed

throughout the plume. Each well will be pumped at an average rate of 25 gallons per minute

(gpm), for a combined total of 450 gpm. The extracted water will be pumped to a central

surface treatment plant using aqueous enhanced ultra violet (UV)-peroxide oxidation to

remove contaminants from the groundwater. The treated groundwater will be reinjected
through a series of 11 injection wells around the perimeter of the plume. Reinjection will

return a combined flow rate of 275 gpm directly to the contaminated aquifer. Reinjected

water will be enhanced with nutrients and hydrogen peroxide to stimulate naturally occurring

aerobic bacteria to accelerate degradation of the JP-4 plume. Due to hydraulic limitations, a

surface discharge of 175 gpm of treated water will be necessary. This discharge wili meet

the permit requirements under NPDES (for a storm water discharge) or a State Water

Resources Board waste discharge permit (if the former on-Base percolation ponds are used).
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Alternative G-6 (Groundwater Extraction, Surface GrOundwater Treatment with
Thermally Abated Air Stripping, Followed by Fleinjection of Treated Groundwater
with In Situ Blo-Enhancement)
Under Alternative G-6, a well field of approximately 18 extraction wells will be placed

throughout the plume. Each well will be pumped at an average rate of 25 gpm, for a

combined total of 450 gpm. The extracted water will be pumped to a central surface
treatment plant using an air stripper abated with a thermal fuel assisted combustor. The
treated groundwater would be reinjected through a series of 11 injection wells located around

the perimeter of the plume. Reinjection will return a combined flow rate of 275 gpm directly
to the contaminated aquifer. Reinjected water will be enhanced with nutrients and hydrogen

peroxide to stimulate naturally occurring aerobic bacteria to accelerate degradation of the JP-4

plume. Due to hydraulic limitations, a surface discharge of 175 gpm of treated water will be

necessary. This discharge will meet the permit requirements under National Pollut9t

Discharge Elimination S'stem (NPDES) (for a storm water discharge) or a Statelater
Resources Board waste discharge permit (if the former on-Base percolation ponds kre used).

Alternative G-7 (Groundwater Extraction, Surface Groun ater Treatment with
Steam Regenerated GAC, On-site U V-Peroxide OxldatioiJ Treatment of
Condensed Regenerant, Followed by RelnJeq?(on of Treated Groundwater with In
Situ B 10-Enhancement)
Under Alternative G-7, a well field of approximat ly 18 extraction wells will be placed
throughout the plume. Each well (jJ(e pumped at an average rate of 25 gpm, for a
combined total of 450 gpm. The ekiracted water will be pumped to a central surface
treatment plant usin-anultr activated carbon (GAC) to remove contaminants to levels
which will meet Ats. The treated groundwater will be reinjected through a series of 11
injection wells located around the perimeter of the plume. Reinjection will return a combined

flow rate of 275 gpm directly to the contaminated aquifer. Reinjected water will be enhanced

with nutrients and hydrogen peroxide to stimulate naturally occurring aerobic bacteria to

accelerate degradation of the JP-4 plume. Due to hydraulic limitations, a surface discharge of

175 gpm of treated water will be necessary. This discharge will meet the permit requirements

under NPDES (for a storm water discharge) or a State Water Resources Board waste

discharge permit (if the former on-Base percolation ponds are used). Spent carbon process
waste would be steam regenerated on-site using medium pressure steam from a new electric

or gas fired boiler. The condensed steam containing volatile organics desorbed from the

carbon will be collected. Any free phase product will be decanted and recycled off site. The

saturated condensate will be treated using UV-peroxide oxidation. After treatment, the clean

condensate will be disposed through the GAC groundwater treatment system. Periodically
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(approximately every 20 cycles) the carbon efficiency will decline and require replacement

with kiln regenerated material. At that pohu, the spent carbon w1l be recycled off site at an

approved facility.

p
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7.0 Comparative Analysis of Alternatives

The two free product, three capillary fringe, and seven groundwater alternatives were

evaluated according to the nine NCP evaluation criteria to determine the most appropriate or

preferred alternative.

NCP Evaluation Criteria
The nine-point evaluation criteria includes the following:

• Overall Protection of Human Health and the Environment
• Compliance with ARARs
• Long-Term Effectiveness and Permanence
• Reduction of Toxicity, Mobility, or Volume
• Short-Term Effectiveness
• Implementability
• Cost
• State and/or Support Agency Acceptance
• Community Acceptance.

A summary comparison of the cleanup alternatives /\hown on Table 7-1. A discusion of
the evaluation criteria follows.

Overall Protection of Human I-fth
All the alternatives will be protectis1e of human health except Alternatives F-I, C-i, G-1, and

0-2. These alterna e are not protective because no remedial action is taken pr treatment

performed. Natura esses will not achieve protective levels within a reasonable period of
time without removing or treating the source areas, thus placing the public at potential risk.

The remaining alternatives will achieve protection of human health by remediation, removal,

and/or treatment of the constituents of concern in a reasonable period of time.

Compliance with A RAPs
All the alternatives will meet ARARs except Alternatives F-i, C-i, 0-i, and 0-2. These
alternatives fail to meet ARARs because the constituents of concern are allowed to remain in

the environment, relying only on natural processes to achieve contaminant specific limits in

soil and groundwater. Eventually these limits could be reached by natural degradation and

attenuation. However, the extremely long duration poses an unacceptable potential health risk
and poses a significant potential to spread the contamination off-site through attenuation.
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Without treatment and control, attenuation would impact an increasingly greater area and

potentially impact a greater number of residents. These alternatives fail to meet the

requirements of the NCP to mitigate or remediate releases of hazardous materials that are

potentially threatening public health and the environment. The remaining alternatives will

achieve ARARS in a reasonable period of time through remediation and treatment.

Long-Terni Effectiveness and Permanence
All the alternatives provide an effective and permanent solution except Alternatives F-i, C-i,
0-], and 0-2. Because these alternatives do not actively mitigate or remediate the

constituents of concern, permanence is achieved only as a result of natural attenuation and

degradation. A long term effective and permanent solution will not be achieved in a

reasonable period of time. Contamination will continue to spread as a result of attenuation

impacting an increasingly greater area and potentially impacting a greater numbej..f(
residents. The remaining alternatives will achieve a long term effective and perm4nent

solution through remediation, treatment, and permanent removal/destruction of the constituents
of concern.

Reduction of Toxicity, Mobility, and Volume fçhrough Treatment)
All the alternatives provide a reduction in-toxicity,fribility, and volume except Mternatives
F-i, C-I, 0-1, and 0-2. Since these ternatives do not involve any active treatment or
remediation, an increase in mobilit d the volume of affected media will result. Although

the toxicity will be gradually reduc d through natural attenuation and degradation, dilution

will play a major r?C'n the reduction which is not acceptable or protective in the interim.

The remaining alte4ves rely on active remedial measures and treatment to remove/destroy

contaminants, decreasing the toxicity, controllig the mobility, and reducing the volume of
affected media in a reasonable time frame,

Short Term Effectiveness
All the alternatives provide short term effectiveness except Alternatives F-i, C-i, G-1, and

G-2. These alternatives do not involve any active treatment or remediation. As such, these
alternatives do not present a short term risk as a result of remediation or treatment. However,
because the constituents of concern are not mitigated, a continuing threat to the pub1c exists

due to the failure to remove the sources and the continuing spread of contamination as a

result of natural attenuation. The public is not protected in the short term during the period

in which natural processes dilute or degrade the constituents of concern. Of the remaining
I.
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alternatives which involve treatment, the combination of Alternatives F-2, C-2, and 0-3 to

address each of the three affected media is the most short term effective having the shortest

estimated remedial duration of years (combined).

Implementability
All the alternatives are implementable. The no action Alternatives F-i, C-i, and G-1, and
Alternative 0-2 (institutional controls), would be the easiest to implement. The remaining
alternatives which involve remediation and/or treatment would be implementable. No

technical limitations or material or equipment availability problems are anticipated with these

treatment alternatives.

Cost
Based on net present worth, the no action Alternatives 0-1, C-i, and F-I would cthe least
costly to implement, followed by Alternative G-2 which involves institutional acti4ns only,

with no treatment or remediation. Based on having the shortest remedial duration, capillary
fringe zone Alternative C-2 and free product zone Alternative F-.ave the lowest associated
cost for remediation of their respective medias. Of the groundwater treatment alternatives,

Alternative G-3 costs the most while Alternative G-ftcosts the least. Alternatives G-6, 0-8,

and 0-9 are relatively close in net present worth. li'difference between the three
alternatives is well within the accur5of the cost estimate of +50 percent to -30 percent.
There is some potential long-term 4lity which is not reflected in the costs for alternatives
which rely on off-site disposal of rhateriais (Alternative 0-7).

State Acceptan
All the alternatives are acceptable to the State except Alternatives F-i, C-i, and 0-1 (no

action), and Alternative 0-2 (institutional controls only). The remaining alternatives would be

acceptable providing adequate engineering controls were also implemented to abate risks

posed as a result of implementation of treatment or remediation. Alternatives with the
shortest remedial durations and lower cost would be more preferable. Also, the State favors

alternatives that use innovative technologies for treatment or remediation. Innovative

technologies considered include UV-peroxide oxidation (Alternatives 0-5, and 0-7), soil gas
extraction (Alternative C-2), soil flushing (Alternative C-3), and insitu sparging (Alternatives
G-3 and 0-4).
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State and Community Acceptance
All the alternatives are acceptable to the community except Alternatives F-i, C-i, and G-i
(no action alternatives), and Alternative 0-2 (institutional controls only). These are
unacceptable because the potential risks posed by the constituents of concern are not
mitigated and the duration until protection is achieved is extremely long. The remaining
alternatives would all be acceptable providing adequate engineering controls were in place to

protect the public and mitigate potential risks as a result of treatment, (which would also be a

requirement of regulatory agencies). Alternatives with the shortest remedial duration would

be preferable over alternatives with the longer remedial durations.

p
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TABLE 7-3 Page 1 of 6

POTENTIAL FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

CHEMICAL-SPECIFIC ARARS

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

L Resource Conservation and
Recovery Act (RCRA) as amended
by Hazardous and Solid Waste
Amendments (HSWA)
(40 USCA 7401-7462) (40 CFR 260-
280)

-

RCRA-related regulations are generally action-
specific. However, RCRA provides Maximum
Concentration Limits (RCRA MCLs) as part of
groundwater protection standards (40 CFR 264.94).
Table 2-3 lists RCRA MCLs for constituents of
concern. RCRA establishes three categories of
groundwater protection standards: background,
RCRA MCLs, and Alternate Concentration Limits
(ACLs). CERCLA Sec. 121 (d)(2)(B)(ii) lists three
additional conditions limiting use of ACL.qt'
Superfund sites. Hazardous constituents 4ntering
groundwater must not exceed concentrath* limits in

II.

Ill.

Safe Drinking Water Act (SDWA)
(40 CFR 300(ffl
(40 CFR Part 141)
(54 Federal Register 22064, May 22,
1989) -

Clean Water Act, amended (C A)

the aquifer underlying the waste management unit.

- (RELEVANT APPROPRIATE)
Establishes MCLs whiclare enforceable standards
for chemicals in public drinking water supplies. They
not onlynsider health factors, but also the.
econonç-d technical feasibility of removing a
chemiI from a public water supply system. Table
2-3 lists MCLs for constituents of concern.

(RELEVANT AND_APPROPRIATE)

Ambient Water Quality Criteria (AWOC); established
(40 CFR 100-1 )

'

under Section 304 of CWA(51 FR 43665) are based
on effects on human health and aquatic life and do
not reflect technological or economic considerations. -

CWA AWQCs would be applicable to water
discharged to a sewer or to site runofi directed to a
water body discharged (Including a storm drain or
flood channel) with or without treatment. Effluent
limitations are required to achieve all appropriate
state water quality standards. Under Alternatives
G-5, G-6, and G-7, relnjection of treated groundwater
by release into an arroyo, a dry stream bed, has
been considered. The arroyo is neither used to
provide drinking water nor creates a permanent
aquatic habitat, but releases through the arroyo
could influence other surface waters or groundwaters
which do provide these beneficial uses.

(RELEVANT AND APPROPRIATE)
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TABLE 7•3 Page 2 of 6

POTENTIAL FEDERAL APPUCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

CHEMICAL-SPECiFIC ARARs
(CONTINUED)

r REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

IV. Clean Air Act (CAA) National Emission Standard for Hazardous Air
(40 CFR 50-69) Pollutants (NESHAPs) are process- and industry-

specific requirements.
CFR Part 60 Standards of -

Performance for New Stationary Under the Clear) Air Act, EPA establishes emission
Sources standards and testing methods for specific industrial

processes. Treatment systems, such as those being
considered for GAFB are not covered by a specific
standard; so these regulations are not aptabIe.
Subpart K, which regulated storage vesse which
have a capacity greater than 40,000 gallolis that are
used for petroleum liquidsjs considered potentially
relevant and appropriatrfbr Aflernatives F-2, G-5,
G-6, and G-7 that invol one or more small tanks
(e.g., 300-gallon volum s) to hold recovered floating
product as surge tanks. This regulation requires
covers 1k a vapor recovery systems on the tanks.

___ ________________ /-I'RELEVANT AND APPROPRIATE)

MZJ1 2-1O-92/GEO/0046T7-3.Rev/2
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TABLE 7-3 Page 3 of 6

POTENTIAL FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

p

LOCATION•SPECIFIC ARARs

I
REQUIREMENT

I. Endangered Species Act 011973
(50 CFR 200, 402)
Fish and Wildlife Coordination Act
(33 CFR 320-330)

APPLICATION TO OPERABLE UNIT NO. 2

Requires action to avoid jeopardizing the
continued existence of listed endangered or
threatened species or modification of their
habitat. There are no especially sensitive
ecosystems or endangered species at Operable
Unit No. 2. The desert tortoise, a threatened
species, has been observed on and near GAFB
but not at OU#2. Several other threatened or
endangered species have been observed in the
nearby Mojave corridor but not at OU#24

NOT AN ARAR

II.

.

National Historic Preservation Act
[36 CFR S.106 and S.110 (I))

CERCLA remedial actip'are required to take
into account the effect4.er remedial activities on
any historical propertie included on or eligible
for inclusion on the National Register of Historic
Places.f\here are no known historic places
IocatefjA.it1in three miles of GAFB.r NOT AN ARAR

III. Resource Conservation and A c ery
Act 40 CFR 264.18 (Location
Standards for New Treatment,
Storage, Dispo I Facility),

New treatment, storage, and disposal facilities
should not be located within 200 feet of an
Holocene earthquake fault, nor within a 100-year
flood plain unless II can be demonstrated that
flood waters will not be contaminated. OU#2 is
not within a flood plain nor is there a known fault
in this area.

RELEVANT AND APPROPRIATE
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TABLE 7-3 Page 4 of 6

POTENTIAL FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

ACTION-SPECIFIC ARARs

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

Resource Conservation and Although RCRA was not in effect during active waste
Recovery Act (RCRA) as disposal and Is not strictly applicable, the similarity
amended by Hazardous and Solid between the historical disposal at GAFB and RCRA-
Waste Amendments (HSWA) regulated practices makes it reasonable to judge
(40 LJSCA 7401-7462) RCRA requirements relevant and appropriate.
(40 CFR 264-265)

Part 262 - Generator Requirements: This section
establishes requirements for hazardous waste labeling
arid marking, storage requirements for tanks and
drums (e.g., double containment need in slorage
areas), and safety and spill-response measurements.

RELEVANT AND APPROPRIATE for Afternives F-2,
G-5, G-6 arid G-7 that may involve the tenl*orary
storage of recovered free product.

Parts 264 and 265 - Treatpent, Storage, and Disposal
Facilities (TSDFs). This tion established steps tar
achieving closure of a laid-disposal facility. They also
establish standards for stbrage in containers
(Part 2641 ubpart I) and tanks (Part 264, Subpart J).

ReIevar Appropriate: inadvertent releases to soil
are similar to uncontrolled releases from TSDFs.

Subpart X - Miscellaneous Units - This section applies
to air strippers. Its substantive requirements include
design, construction, operation maintenance and
closure of the unit that will ensure protection of human
health and the environment. These actions would
include general Inspections for safety and operation
efficiency, testing and maintenance of the equipment
(including testing of warning systems).

(RELEVANT AND APPROPRIATE)

Part 268 - Land-Disposal Restrictions: This section
established standards for the treatment of all
hazardous wastes prior to land disposal.

APPLICABLE. Any alternative considered for GAFB
that involved off-site disposal would need to meet LDR
treatment standards. Since none of the proposed
alternatives involve direct redisposal of wastes at a
disposal facility, this provision Is not-directly involved
at GAFB. However, the ultimate disposal of the
compounds concentrated on GAC (in Alternative G-7)
will need to be treated to comply with LDRs (e.g.,
incineration of residuals may be required).

MZ/I 2-1 O-92fGEOiO4617-3,Rev/4



TABLE 7-3 Page 5 of 6

POTENTIAL FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

ACTIONSPECIFIC ARARs
(CONTiNUED)

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

II. Safe Drinking Water Act
(40 usc 3001 et seq.)
(I) Underground Injection Control
Regulations
(40 CFR Parts 144 through 147)

Potentially applicable for alternatives utilizing a
groundwater Injection option to aquifers that are or
may reasonably be expected to be a source of
drinking water. Wells used to inject treated
contaminated groundwater into the same formation
from which it Is allowed under RCRA 3020(b) not
withstanding the SDWA prohibition. The substantive
provisions include construction and operating
requirements. Alternatives G-5, G-6 and G-7 involve
reinjection of treated water.

(APPLICABLE)
Ill. Occupational Safety and Health

Act (29 CER 1910, 1926)

.

OSHA requirements under 19 CFR 1910.12ç4re
applicable to worker exposures during resctise
actions at CERCLA sites, except in states tijat enforce
equivalent or more stringent requirements.

Section 1910.120 establietl training, medical
surveillance, communlca4n, and personal protective
equipment standards for hazardous waste operations
workers.

Section 926 establishes Safety and Health
regulations for construction, Including general industry
provisions for first-aid and medical attention (1926.23),
fire prevention (1926.24) and sanitation (1926.27).
Other parts establish safety requirements for
construction operations such as hand and power tool
(Subpart I), welding and cutting (Subpart J), and
electrical work (Subpart K). These operations and
others could be part of the installation and operation of
a rernediation system under all of the alternatives.

(APPLICABLE)
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TABLE7-3 Page6ot6

POTENTIAL FEDERAL APPLICABLE OR RELEVANT AND APPROPR1ATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

ACTION-SPECIFIC ARARs
(CONTINUED)

IV.

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

National Ambient ir Quality
Standards

San Bernardino Is a nonatlainmeni area for ozone and
particulates. Any remedial conducted at GAFB must
be In compliance with emission standards for these
pollutants and pollutant precursors.

(RELEVANT AND APPROPRIATE)

V. National Emission Standard for
Hazardous Air Pollutants
(40 CFR 61)

National Emission Standards for Hazardous Air
Pollutants (NESHAPs) are process and industry
specific. They must be converted from point source
standards to area source standards in ordeLi be
applied at GAFB. NESHAPs are currentlll4iltted to
very few chemicals.

ACTION SPECIFIC TO-BE-CONSIDERED REOUI ENTS

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

I. Ground Water Protection Strategy of
U.S. EPA

White n/)Qtential ARARs, the groundwater
classilifâtion guidelines are considered in the
Baseline Risk Assessment and Feasibility Study.
They are used in determining potential beneficial
uses, and, consequently, potential exposure
pathways.

II. EPA -OSWEjective 9355.0-28,
"Guidance 0+ tt) Control of air
Emissions fr4i1'c Air Strippers at
Superlund Sites." Guidance seeks to
incorporate air quality concerns into
the Superfund remedy selection.
Policy may set target levels (TBCs)
where ARARs do not exist.

1) Requires FS to evaluate the Impact of VOC
emissions In attainment and non-attainment
areas for ozone.
2) RequIres consideration in the FS of health
risks from the execution of the remedy as well as
from the uncontrolled site.
3) Requires alternatives and their costs In FS
evaluation of control measures.
4) Requires FS to evaluate compliance with Air
ARARs with implementation of alternative.
5) Requires a determination In the FS of
estimated cumulative uncontrolled air emission
rate from all air strippers at the site.

(TO BE CONSIDERED)
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TABLE 7-4

POTENTIAL STATE APPLtCABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
FOR OPERABLE UNIT NO. 2

CHEMICAL-SPECIFIC ARARs

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

I. Sate Drinking Water Act (SDWA)
Health and Safety Code, Division 7,
Part 1, Chapter 7, Section 4010
et seq.

SDWA establishes drinking water standards for
sources of public drinking water. Federal MCLs
are Incorporated into state regulations, and in
some cases the state may promulgate more
stringent state MCLs. Where state MCLs are
more stñngent than federal, the state limits are
ARAR.

(RELEVANT AND APPROPRIAT)

II. Mulford-Carrell Air Resources Act
(Health and Safety Code Sections
39000-44563) as implemented by
the Air Resources Board and
enforced by local Air Quality
Management Districts under CCR,
Title 17, Part III.

Ambient Air Quality Standards are Iis4under
Section 70200/70200.5 of CCR Title 17((see
Table 2.3). Benzerie is identified as a toxic air
contaminant. Howeviio threshold value has
been determined. ,..-"

(RELEVANTND APPROPRIATE)

III. Hazardous Waste Control Act
(HWCA) (Health and Safety Code
Section 25100-25395) as
administered by the DepaçI#t of
Toxic Substances Coritrol,ftiner
the California Code of Reulations.
Title 22 CJ.aQter 11, Minimum
Standar to Management of
Hazardo s nd Extremely
Hazardo s Wastes.

HW intended to control hazardous wastes
tro heir point of generation through
accumulation, transportation, treatment, storage,
and ultimate disposal. It is implemented largely
through regulations under the CCR, Title 22,
Division 4.5, Chapter 11, Section 66300 provide
no RCRA type exemption for CERCLA sites.
Therefore, most regulations will be directly
applicable to GAFB alternatives.

(APPLICABLE)

IV. Title 23, CalifornIa Code of
Regulations, Division 3, Chapter 15.
Article 5.

Contains monitoring requirements for waste
management units and establishes water quality
protection standards for corrective action. Section
2550.4 provides criteria in establishing
concentration limits (cleanup levels) greater than
background conditions.

(APPLICABLE)
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TABLE 7-4 Page 2 of 7
POTENTIAL STATE APPL'CABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

FOR OPERABLE UNIT NO. 2
(CONTINUED)

ACTION-SPECIFIC ARARs

[ REQUIREMENT APPLiCATION TO OPERABLE UNIT NO. 2

V. Criteria for identifying Hazardous
Wastes (Title 22, 66261.1 through
66261.126)
Disposal of Residuals from
groundwater treatment,

Tests for identifying hazardous characteristics are
described In Title 22, Article 11, Sections 66693-
66746. If a chemical is either listed or tested and
found hazardous, it must comply with the
hazardous waste requirements under Title 22.
While these standards are not treatment of
disposal limits, the resulting classification as
hazardous waste results in efforts to meet the

Persistent and Biocumulative Toxic
Substances (Title 22, 66699)
Disposal of Residuals from
groundwater treatment.

standard, thereby making hazardous desIgnation
methods a form of treatment standard(rsistent
and Biocumulative Toxic Substances ('Title 22,
66699)
Disposal of Residuals fr9m groundwater
treatment.

Total Threshold Lim Concentrations (TTLC5) and
Solubj Threshold Limit Concentrations (STLCs)
havejbken established for selected toxics.

(APPLICABLE)

—.

• _1

p
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TABLE 7-4 Page 3 of 7
POTENTIAL STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

FOR OPERABLE UNIT NO. 2
(CONTtNUED)

ACTION-SPECIFIC ARARs

LOCATION-SPECIFIC ARARs

t
I.

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

South Coast Air Quality
Management District (SCAQMD),
Regulation IV, Rule 429 (Start-up
and shut-down exemption
provisions for oxides of nitrogen)
and Regulation XI, Rule 1110.2
(Emissions from gaseous and
liquid fueled IC engines).

These rules establish emission limits for nitrogen
oxides (NO,,), GO, and reactive organic gases from
stationary internal combustion engines based on
operational stage, length of operation, and burn-
conditions.

Alternatives G-3, G-4, and G-6, may Involve an
internal combustion engine for thermal treatpent of
VOC gases.

(APPLICABLE)

U.

.

SCAQMD Regulation IV, Rule 463
(Storage of Organic Liquids) and
Regulation IX, Rule 1149 (Storage
Tank Degassing).

These rules establish storage conditions, especially
related to fixed and floatpgovers, on tanks or other
containers used to store jDfganic liquids. These rules
provide specific requlrenents associated with the
tanks and Reid vapor pressures of organic liquids.
Atternati F-2, G-5, G-6 and G-7 may involve a
tank for jD?torage of recovered free product.
Physicat dimensions of tank(s) are smaller than those
identified in this rule. Further, the physical properties
of the recovered product are not known, so
applicability of these rules Is uncertain.

(RELEVANT AND APPROPRIATE)

p
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TABLE 7-4 Page 4 of 7
POTENTIAL STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

FOR OPERABLE UNIT NO. 2
(CONTINUED)

M7./1 2-1 O-92IEES/GEO/0046T7-4.rev

ACTION-SPECIFIC ARARs

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2
-

III. SCAQMD Regulation IX, Rule 1166
(Volalile Organic Chemical
Emissions from Decontamination of
Soil).

This rule limits the emissions from soil contaminated
with VOCs as a result of leakage from storage or
transter facilities, from accIdental spillage, or other
deposition. It specifies that Best Available Control
Technology (BACT) should be used during treatment
of soils using an underground VOC collection and
disposal system.

Alternatives C-2, 0-3, and 0-4 involve either soil
vapor extraction (SVE) or in-situ air spargin9..with
SVE recovery. Treatment systems for rec6J.'ered
gases should meet BAd.

(APPLICABLE)
IV

.

SCAOMD, Rule IX, Rule 1176
(Sump and Wast Water
Separator).

This rule limits VOCs eni8ins from sumps, waste
water separators, drainsxes, and sewers at
industrial IaciIitles handlifig petroleum liquids. It
requires tat the separators be In covered tanks or be
providedfr(h a fixed or floating cover. Further,
testing cj1 control equipment is required to verify
its abatement efliclency.

The remediatiori operations at George AFB may be
similar to an industrial facility and the oil-water
separator used as part of Alternatives 0-5, 0-6, and
G-7 are comparable to the pumps being regulated by
this rule.

(RELEVANT AND APPROPRIATE)
V. SCAQMD, Regulation XIV, Rule

1401 (New Source Review of
Carcinogenic Air Contaminants),

This rule specifies that sources of carcinogenic air
coniaminants can not emit a concentrations 01 a
chemical that would cause a risk greater than 1 x 106
without adding best available control technology for
toxics (T-BACT) or a concentration resulting in a risk
greater than 1 x i05 If T-BACT is applied.

Benzene is a listed carcinogen under this rule and
may be emitted at George AFB. Alternatives C-2, G-
3, G-4, 0-5, G-6, and G-7 may cause benzene
emissions.

(APPLICABLE)
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TABLE 7-4 Page 5 of 7
POTENTIAL STATE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

FOR OPERABLE UNIT NO. 2
(CONTINUED)

ACTION-SPECIFIC ARARs

REQUiREMENT

VI. Above Ground Petroleum Storage
Act, California Health and Safety
Code, Division 20, Chapter 6.67,
25270 et seq.

APPLICATION TO OPERABLE UNIT NO. 2

Regulates use and discharges from above ground
petroleum tanks. Includes testing, spill prevention,
and corrective action requirements. It would apply to
aboveground storage tanks at George AFB greater
than 600 gallons. Storage tanks in Alternatives F-2,
G-5, G-6, and G-7 are likely to be 300-gallon or
smaller.

(RELEVANT AND_APPROPRIATE)
VII. Water Well Standards, DWR

Bulletin 74-90, 74-81, Water Code
13801.

Establishes minimum statewide requirements for
construction, alteration, maintenance, and/'
abandonment of water wells, monitoring 4lls, and
cathodic protection wells. San Bernardino ounty
has more stringent requirements that apply to
monitoring wells, extractjp(wells, and soil borings
drilled at George AFB. V

(APItLICABLE)
VIII. Hazardous Waste Control Act

(HWCA) (Health and Safety Code
Section 25100-25395) as
administered by the Department of
Toxic Substances Control un6)
the California Code of fleguIfb\s
Title 22, Chapter 30.

Minimum Sirds for
Managemeit 9 Hazardous and
Extremely Fll(zardous Wastes.

Hazardous materials release
response plans and Inventory
Health and Safety Code (Division
20, Chapter 6.95).

HWCA lintended to control hazardous wastes from
their poi$tt generation through accumulation,
transpofiôn, treatment, storage, and ultimate
disposI. It is implemented largely through
regulations under the CCR, Title 22, Division 4.5,
Chapter 11. Section 66300 of Chapter 30 provides
no RCRA-type exemption for CERCLA sites;
therefore, most regulations will be directly applicable
to GAFB alternatives.

.

Prohibits the Injection of hazardous wastes into or
above drinking water. Requires injection of
hazardous wastes below drinking water to be
permitted and monitored to prevent hazardous wastes
from migrating to drinking water.

(APPLICABLE)
IX. Toxic Injection Well Control Act of

1985 (Health and Safety Code
Sections 25159.10-25159.25)

Prohibits the injection of hazardous wastes Into or
above drinking water. Requires Injection of
hazardous wastes below drinking water to be
permitted and monitored to prevent hazardous wastes
from migrating to drinking water.

(APPLICABLE)
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Page 6 of 7

TABLE 7-4
POTENTIAL STATE APPLICABLE, OR RELEVANT AND APPROPRIATE REQUIREMENTS

FOR OPERABLE UNIT No. 2
(CONTINUED)

ACTION-SPECIFIC ARARs

REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

X

•______

The 8 CCR Chapter 4, Subchapter 7,
General Industry Safety Orders and
Chapter 4, Subchapter 5
Construction Safety Orders.

Cal OSHA estabisihes safety and health
requirements that are very similar to the U.S.
OSHA standards. These standards establish
monitoring, medical surveillance, and safe work
practice requirements.

Because GAFB is a federal instaflationthe Cal
OSHA standards are not applicabIe,$t because
they cover Issues that are similar to th3se that
would arise during construction and operation"
phases of all the altejPetives they are relevant
and appropriate

(RELEVANTJ'AND APPROPRIATE)
XI. Porter-Cologne Water Quality Act

Water Code, Division 7, Section
13000 et seq., CCR Title 23,
Chapter 9 and Chapter 15, 1050-
2836

Water Quality and Basin ans,
South Lahontan Basin

Similr to the federal CWA. the Act and its
ass)ted regulations apply to protectionof

the state. Permit or waste discharge
recfuirements may be required for oft-site
discharges, whereas only substantive
requirements for on-site discharges.

Each RWQCB prepares and implements a Water
Quality Control Plan for its basin. The water
quality objectives are promulgated criteria setting
chemical-specific concentration levels for a
variety of uses for specific bodies of water. The
plan Is based on the beneficial uses or the
specific water bodies. Federal water quality
criteria are used to set these state standards.

There are no known surface water bodies that
are affected.

(RELEVANT AND APPROPRIATE)
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Page 7 of 7

POTENTIAL STATE APPLICABLE,
FOR

TABLE 7-4
OR RELEVANT AND APPROPRIATE REQUIREMENTS
OPERABLE UNIT No. 2

(CONTINUED)

TO-BE-CONSIDERED MATERIAL

- REQUIREMENT APPLICATION TO OPERABLE UNIT NO. 2

I. DHS -Applied Action Levels (AALs) Applied action levels are exposure limits that are
pollutant and receptor-specific and are used as a
point of departure for establishing cleanup levels.

II. Designated Level Methodology for
Waste Classiticatioh and Cleanup
Level Determination, Central Valley

Could be used in combination with risk assessment
to determine cleanup levels and resulting remedial
actions. Has not been formally adopted by the
Lahontan Regional Board. Offers guklanjpçon how
to classify wastes, select an appropriate dposal
method, and determine the degree to which a /
contaminated site should b cleaned.

III. Leaking Underground Fuel Tank
(LUFT) Field Manual

The LUFT manual is a means to
determine if an unauthczed release has occurred,
has contaminated soil si) as to pose a threat to
groundwer, or has directly affected groundwater.
May be/ijd to establish soil cleanup levels for
petrolefttci products. Does not lake into account
vapor phase transport.

p
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8O The Selected Remedy

The selected remedy for this ROD consists of:

Removal of the free product floating on the water table by skimming existing
extraction wells and installing additional wells to increase the recovery rate to
100 gallons per day. Additionally, a mobile bailing/skimmer system will be
used to remove free product from any monitoring well having recoverable free
product.

• Remediation of JP-4 in the capillary fringe zone to 20 feet above the water table
using soil vapor extraction and abating the soil vapor extraction system using
either catalytic thermal oxidation or an internal combustion engine.

• Remediation of the groundwater hot spots using insitu-air sparging abate-
ment of the soil vapor (from sparging) using a soil vapOr collectionlef traction
system equipped with a catalytic thermal oxidation system or internal combus-
tion engine.

• Natural attenuation to degrade constituents after the }ee product source and
capillary fringe hot spots have been migated. Modeling will continue to
confirm natural degradation is procee n as predicted at a reasonable rate.

Conceptual Design of the SeIe9d Remedy
The selected remedy will consist ola 'e1ected preferred alternative to address each of the

affected media; the free product zone, capillary fringe zone, and the groundwater.

The free product z e will be remediated by skimming free phase product using the four
existing permanent recovery systems. Additionally four more systems will be installed and a

mobile skimming Unit procured to remove free product from affected monitoring wells. This

action is expected to require 3 years from the approval of the ROD and completion of

remedial design to complete free product removal.

The capillary fringe will be remediated by installing 153 soil vapor extraction wells, through-
Out the area delineated by the free product plume. The wells will be connected to a soil

vapor extraction system which will be abated by a catalytic thermal oxidizer or internal

combustion engine. The anticipated duration of this action is five years, and it will occur

concurrently with the removal of free product.

MZ/12- I 7-92/EES/GEOflO46-8.rev
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The groundwater will be remediated by installing 25 air sparging wells within the zone

delineated by the 1,000 ppb benzene plume. VOCs removed as a result of the sparging will

be collected insitu by 70 soil gas extraction wells. The soil gas collection system will be

abated on the surface using a catalytic thermal oxidation system or an internal combustion

engine. The air sparging phase of the groundwater remediation is expected to require

approximately 3 years to complete.

After sparging is completed in the groundwater and the source areas are removed, natural

attenuation will be allowed to degrade the remaining constituents outside the area delineated

by the 1,000 ppb plume. Modeling has indicated it will require approximately 30 years for
constituents to degrade to levels below the drinking water standard. During that period, the

plume will not migratebeyond the current Base boundaries and will not impact any existing

domestic water sources.

In addition, nutrients and hydrogen peroxide will be reinjected with3eated groundwater to
increase available oxygen in the contaminated aquifer. This actioerves to stimulate growth
of.natural indigenous bacteria, increase the release rate of contaminants from soil particles,

and degrade some of the contaminants in-situ. A pal stream of 250 gpm of the treated
groundwater will be used as the carrier for the nute15 and returned to the aquifer by a
combination of reinjection wells and arate biotreatment injection wells.

Details of the selected remedy will e finalized during the remedial design phase.

Summary of Prenary Cost Estimates
The selected remedy provides overall effectiveness proportionate to its costs, such that it

represents a reasonable value. Final cost estimates may vary from the estimates presented

due to changes that may occur as a result of modeling, and difference in environmental

setting at the time of remedial design and construction. Such changes, in general, will reflect

modifications resulting from the engineering design process. The total estimated cost for the
preferred remedy as required by CERCLA guidance is based on a +50 percent to -30 percent

engineering study grade estimate. A limited amount of preliminary design was performed to
refine certain costs for some alternatives to an accuracy greater than was required. However,

the limits of error in estimating the majority of costs are within that required by CERCLA.

M7J1 2- 17-92fEES/GE0i)O46-8.rev
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The estimated capital cost for the preferred remedy in 1992 dollars is $14.6 million, The

annual operating and maintenance costs are estimated at $3.7 million for the first three years,

$3.1 million for the next two years, $1.9 million for the following three years, and $87,000
per year for the duration of the project. The preferred remedy has an estimated net present

worth of $30.6 million (using a seven percent discount rate).

*

p
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9.0 Statutory Determinations

Under CERCLA, 1ederal Facilities are responsible for undertaking remedial actions. The

EPA has the responsibility to ensure that the selected response actions protect human health

and the environment. In addition, Section 121 of CERCLA estabIshes several other statutory

requirements and preferences. These specify that, when complete, the selected remedy for the
site must comply with local, state, and federal ARARs unless a waiver is justifiable (Tables

7-3 and 7-4). ARARs are established for the four chemicals of concern (Section 4.0) for the

groundwater and any potential air emissions. Potential ARARs have been identified by the
EPA; the California EPA, California Water Resources Control Board, and the local Air

Resources Control Board; the San Bernardino County Health Department; or any other agency

with an applicable enforceable standard.

The selected remedy has been determined to be cost effective and utilize permane t solutions
and alternative treatment technologies to the maximum extent prajpable. Remedies that

employ treatment that permanently and significantly reduce the vh1me, toxicity, or mobility
of hazardous wastes as a major part of the remedy are preferable.1 How the selected remedy

meets these requirement is discussed below.

The selected remedy represents the9t balance of trade-offs among alternatives with respect

to pertinent criteria, given the limi\cope of this action.

Protection of H m Health and the Environment
The selected reme protects human health and the environment through removal of the JP-4

free product and remediation of the hot spot source areas using skimming, soil vapor

extraction, and insitu sparging. Air sparging and natural attenuation of the groundwater will

eventually eliminate the threat of exposure to the contaminants from direct contact, from

inhalation, and from ingestion. There are no significant short-term threats associated with the
selected remedy. JP-4 free product will be removed from the groundwater surface through

expanded skimming operations and disposed offsite. The JP-4 in the capillary fringe zone
will removed by soil vapor extraction. Abatement of the soil vapor extraction system by

catalytic thermal oxidation or an internal combustion engine will eliminate the threat of

exposure to the contaminants from direct contact, from inhalation, and from ingestion.

Sparging abated by soil vapor extraction, will eliminate the JP-4 in the groundwater hot spot
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areas, allowing natural attenuation to complete the degradation of contaminants long before

there is any impacts on any domestic water supplies.

Attainment of ARARs
The selected remedy will achieve the ARARs for this operable unit as listed in Tables 7-3

and 7-4.

Cost Effectiveness
The combination of alternatives which address each individual affected media and are

developed into the selected remedy were evaluated on the basis of cost effectiveness relative
to the alternatives for each specific media. The selected remedy combines those alternatives
which involve treatment and were determined to be the least costly for remediating each

media on a net present worth basis. Although the selected alternative for each m_t was the

least costly, cost was not the only or primary factor considered in the evaluation. post was

considered in the context of cost and benefit relative to the NCP nine point criteria in order to

select and assemble the selected remedy.

Utilization of Permanent Solutions and Alter,nçtlve Treatment Technologies or
Resource Recovery Technologies to the MFbiIvum Extent Possible
The selected remedy is not designed to be an ove/all remedy for the clean up at the Base. It
is designed to be an overall remed OU#2 which is the liquid fuels distribution system at
the Base and the resulting contami ation of soil and groundwater from integrity failures of

that system. The se ted remedy represents the best balance among the alternatives

developed for each m ia with respect to the nine point evaluation criteria, especially
considering the criteria of implementability, short-term effectiveness, and cost. The selected

remedy for OU#2 will be considered as part of an overall remedy for the Base, when the

Base wide feasibility study is developed and a Base wide record of decision is issued. These
later documents will assure all environmental issues are addressed before final closure of the

Base. Resources will be conserved to the maximum extent possible.
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Preference for Treatment as a Principal Element
The requirement that treatment be a principle element of the remedy will be satisfied in the

final decision document for the site. The selected remedy for OU#2 includes treatment

technologies for all affected media in consideration of selecting remedies that involve

treatment. This operable unit action is consistent with planned future actions, to the maxi-
mum extent possible.
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ioo Responsiveness Summary

(To be completed following the public comment period.)
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