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SITE 16 NON-TIME-CRITICAL REMOVAL ACTION
m ACTION MEMORANDUM

NAVAL AIR STATION, ALAMEDA

i

m

Conditions at Site 16 at the Naval Air Station Alameda meet the National Oil and

u Hazardous Substance Pollution Contingency criteria for non-time critical removal action.

The Navy approves the recommended removal action, excavation & off-site soil

m disposal, described in this action memorandum. This removal action is approved.

Base Enviroumental Coordinator _ _")_ Date: iJ/Z/q 7
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I. INTRODUCTIONaP

This action memorandum documents the U.S. Navy decision to conduct a non-time-

a critical removal action at Site 16. The Navy has decided to excavate and dispose of, off-
site, soil containing lead and polychlorinated biphenyl (PCB) compounds which are
present at Site 16. This decision has been made after detailed review by the Californiam
Environmental Protection Agency (CALEPA) and the United States Environmental
Protection Agency (USEPA) and the public. The Navy decision has been guided by

m regulatory requirements, a desire to protect human health and the environment and by
concerns for selecting a cleanup option with permanent results.

m

II. SITE CONDITIONS AND BACKGROUND

m
The following section provides a general description of Site 16, a description of actions to
date, and the role of state and local agencies.

I

A. SITE DESCRIPTION

m
1. Site Location

_, The NAS Alameda complex occupies about 2,635 acres, and is located at
the western end of Alameda Island in Alameda County, California. NAS
Alameda is bounded to the north by the Oakland Inner Harbor, to the west

i and south by San Francisco Bay, and to the east by the City of Alameda.
Military operations at the facility have ended and the facility is

m transitioning to civilian reuse. The NAS Alameda Facility is shown in
relation to the City of Alameda on the Vicinity Map, Figure 1. Site 16 is
located at the southeast comer of NAS Alameda between Avenues

m Ticonderoga and West Hornet and east of 11thStreet, see Figure 2.

2. Site Descriptionm

Site 16 (previouslyreferredto as Site 6) known as the CANS C-2 Area,
m has been used as a storage yard for over 50 years. At the site, large

shipping containers (CANS) were used as storage facilities. Site 16
occupies about 6.5 acres, of which about 3 acres are open space used as a

m storage yard, with the remaining 3.5 acres containing large steel shipping
containers (CANS)

all

1

i

I



2



Figure 2" NAS Site Plan



m

,. that have been converted for storage. An 8 foot high chain link fence
surrounds the site. The area surrounding the CANS is paved with asphalt

_' concrete. The storage yard is bisected by an east/west running driveway
n also paved with asphalt. The storage yard area is unpaved with about 70%

of the ground surface covered with temporary runway plates made of

a perforated steel. Surface drainage is collected by drop inlets located
within the paved areas. Key features of Site 16 are shown on the Site Plan,
Figure 3.

ml

The storage yard was reportedly used to store aircraft parts, warehouse

a equipment, paints, solvents, acidic and alkaline liquids in storage
containers and drums [Canonie, 1990]. Some of the storage containers
and drums became corroded, resulting in leaks. Electrical transformers

I containing PCBs were also stored in the yard. During the initial
assessment study [E&E, 1983], a PCB transformer located in the
northwest comer of the storage yard was reported to have leaked. The

spill contamination was reportedly removed in August 1982 by IT
Corporation. From 1983 onward, various investigations have occurred to

a evaluate the extent of residual contamination at the site. Since 1982, the
storage yard has been used to store various obsolete equipment and
miscellaneous parts such as paint stripping baths, electrical equipment, and

_€ aircraft parts. The CANS area has been used for equipment storage. The
storage yard is currently clear and is not being utilized.

m
PCB contaminated oil was reportedly used as a weed killer until 1963 in
the storage yard. It appears likely that waste motor oil contaminated with

m lead may also have been used as a weed killer.

3. Characterization of Soil Subject to Removal ActionII

At Site 16, there is an estimated 1,825 cubic yards of soil subject to the

u removal action. The soil is mostly surface soil in the storage yard. One
small area within the CANs area is also subject to the removal action. The

soil, subject to the removal action, extends only to depth of 1 foot below

a ground surface.

m The vertical distribution of soil with lead concentrations above 300 ppm
appears to be restricted to depths of less than one foot below ground
surface, see Figure 3. Below 1 foot, the average lead

I
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,, concentration is 9.0 ppm or less, which is less than background
concentration. The average lead concentration at 0.5 foot is 177 ppm. The

_' lateral extent is depicted by the four areas containing greater than 300 ppm
"_ of lead as shown on Figure 3. The distribution of lead in soil may be

natural or reflect past disposal of possibly paint thinner used to strip lead

am paints, or lead paint, or the application of used motor oil as a weed killer.

The vertical distribution of soil with PCB concentrations in excess of 1

" ppm is restricted to depths of less than one foot. PCB compounds
reportedly detected include Aroclor 1248, 1254, and 1260. The average
PCB concentration, at a depth of 1 foot, is 0.066 ppm, which equals the

residential PRG for total PCBs. Average PCB concentration at 0.5 foot is

1.835 ppm (if half the detection limit values are used for samples with
,m reported non-detected concentrations). Three areas have elevated PCB

concentrations above 1 ppm. The northwest affected area contains

primarily Aroclor 1260 PCBs. The other two affected areas are exclusively
" Aroclor 1254 PCB. The distribution of elevated PCB concentrations

indicates that the northwest affected area contains residues of transformer

t leaks, as reported in the historical data, and was probably a staging area for
the use of PCB oil as weed controller. Aroclor 1254 was detected only in

the two other affected areas, which suggests the storage of PCB containing

equipment in those locations.

m A preliminary assessment was conducted to determine if the soil, subject
to the removal action, is likely to be classified as TSCA waste or as
Hazardous Waste (requiring Class 1 land disposal and possibly treatment )

m or is likely to be a regulated waste (requiring Class 1I land disposal,
without treatment). Soil samples were collected from the three of the four
designated excavation areas and subject to laboratory analyses for total and

m soluble PCB and lead concentrations in accordance with CCR Title 22

requirements, which also include RCRA requirements. A fourth area was
B difficult to access and was therefore not sampled but the results are not

expected to be substantially different from those for the three areas
sampled. The analytical data from the testing of these samples indicates

m that the concentration of lead and PCBs is 1/10 or less of the threshold

concentration for classification as a hazardous waste. Additionally, all

m areas where soil is to be removed for off-site disposal will be subject to
additional sampling as needed to meet waste acceptance criteria for the
receiving land disposal facility.

D
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Sixteen samples were collected from the four areas shown on Figure 3.
The samples were collected by PRC Environmental in April 1997, at

m locations specified by Moju, and submitted to a Navy approved laboratory
for compositing and analyses. Each composite was formed from four

I samples and are designated as Composite I, 11,Ill, and IV. The results of
the analyses indicate that it is very unlikely that the soil will be classified
as a hazardous waste as the total and soluble concentration are both

s substantially below hazardous waste threshold concentrations.

The soil at Site 16 is not a TSCA regulated waste as the soil contains lessI

than 50 ppm or more of PCBs (40 CFR Part 761.60 (c) (3) and (d); the
maximum concentration of PCBs found in Site 16 soil is 23 ppm, and the

I average is much less.

4. Site Characteristics
I

The site is currently unused except that several of the CANs structures are

.,, used by the RAC Contractor to store equipment. The entirety of the site is
enclosed by an 8 foot high chain link fence. Surface soil, to a depth of
about 1 foot, in the storage area contains PCBs and lead. The site is
susceptible to generating dust due to the fine grained character of the soil,
the exposed soil surface in the storage area and the relatively high wind

,,, speeds that commonly occur at NAS Alameda. Additionally, erosion
from rain fall run-off can cause contamination of the storm drain system
and the San Francisco Bay.

m

A previous response action was conducted at the site to remove about 10
cubic yards of soil contaminated by a spill, from a transformer, of oil

m containing PCBs.

m 5. Release or Threatened Release

Current source areas for potential contaminants include surface soil
n containing lead and PCBs. Current exposure pathways include on-site

incidental ingestion and dermal contact by workers, off-site fugitive dust

,,. inhalation by residents and students at local schools. Ecological impacts
to flora and fauna could occur from migration and ingestion of fugitive

I
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D dust and from migration and ingestion from surface soil erosion through
storm drains to the San Francisco Bay.

m Conditions at the site meet the following NCP requirements for a removal

action (40 CFR 300.415(b)(2)). The criteria that are applicable include:

i

The proposed removal action is intended to reduce the potential for long
term environmental impacts. The potential impacts are directly related to

m the criteria in the NCP 300.415(b)(2) and are:

• Actual or potentialexposureto nearbyhumanpopulations,animals,orm
the food chain from hazardous substances, pollutants, or contaminants.
Encinal High School and nearby residents are potential receptors for

m inhalation of fugitive dust. PCBs and lead may enter through direct
contact and ingestion by burrowing animals or plant uptake and
subsequent ingestion by wildlife. PCBs and lead are toxic by ingestion

a and accumulate within animal tissue. No sensitive or endangered plant
species exist at Site 16.

i

• Concentrations of hazardous substances or pollutants or contaminants
in soils that may migrate. PCBs and lead could be washed with

_€ surface water runoff into storm drains and then to the San Francisco
Bay.

It

• Weather conditions that may cause hazardous substances or pollutants
or contaminants to migrate or be released. Arid weather conditions

m and high winds may cause PCBs in soil to become airborne on fugitive
dust, nearby residents, students and the San Francisco Bay flora and
fauna

n

6. National Priorities List Status
B

NAS Alameda is not currently and is not proposed to be on the NPL.

i

m
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m, B. OTHER ACTIONS TO DATE

_' I. Previous Investigations and Removal Action
m

Following the limitedremoval actionby IT in 1982, four investigations at
m the site were made between 1983 and 1994.

1983: Ecology and Environment performed an Initial Assessment Study
n (IAS) of Site 16 (then identified as Site 6). The purpose of an IAS is to

identify and assess sites posing a potential threat to human health or the
environment due to contamination from past hazardous materialsa
operations. Each of the sites was evaluated with regard to contamination
characteristics, migration pathways, and pollutant receptors. No sampling

m or analysis was performed as part of this IAS. The IAS concluded that
"chemicals have leaked into the ground and PCBs were used as weed
killers."

m

1985: Wahler Associates (Wahler) conducted an initial round of surface
m soil and groundwater sampling in response to the recommendations of the

IAS. They collected 10 surface soil samples at depths of approximately 6
inches below ground surface (bgs); one groundwater sample and one soil
sample from 6 feet bgs. The samples were analyzed for organochlorine
pesticides and PCBs (by EPA Method 608), two chlorophenoxyl

m herbicides, 17 metals, and gasoline hydrocarbons. With one exception
(0.05 ppm gasoline hydrocarbons), no organics were detected in the soil
samples. Soil detection limits were 0.5 ppm for PCBs, and 0.002 ppm for

I the majority of the chlorinated pesticides (methoxychlor and Toxaphene
had detection limits of 0.5 and 2.0 ppm, respectively). The two chlorinated
herbicides, 2,4-D, and 2,4,5-trichlorophenoxypropionic acid (2,4,5-TP),

I had soil detection limits of 0.001 ppm. In groundwater, 0.002 mg/L of
2,4-dichlorophenoxyacetic acid (2,4-D) was reported.

B

1990: Canonie Environmental Services performed an initial remedial
investigation at Site 16 to evaluate whether the soil and groundwater had

m been impacted by chemicals of concern. Canonie conducted surface soil
sampling and drilled nine soil borings, then converted three of these

n boreholes to monitoring wells within the storage yard of the CANS C-2
Area. Canonie collected 55 surface soil samples and 99 subsurface soil
samples at depths of 0.5 to 15.0 feet bgs. The water table was reported to

Q
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D be between 4.5 and 6.5 feet bgs. All surface soil and subsurface soil
samples were collected at the western half of the site. VOCs, SVOCs,

_" metals, pesticides and PCBs, and herbicides were detected in the soils at
m Site 16.

m The surface samples were not analyzed for VOCs. However, VOCs were
detected in subsurface samples at trace levels over a range of depths from
all nine borings. No distinct distribution patterns are observed from VOC

m detected data. No soil samples contained total VOC levels above 1 ppm.

m SVOCs (primarily PAH compounds) were detected at a majority of the
surface soil samples throughout Site 16. However, subsurface samples
from only two of the borings were found to contain SVOCs. Four surface

m soil samples contained a total SVOC concentration above 10 ppm.

For the 55 surface samples collected, there were 344 occurrences of 18
n metals (antimony, cadmium, copper, lead, magnesium, molybdenum,

selenium, silver, zinc, arsenic, barium, calcium, chromium, cobalt, iron,

m manganese, nickel, and potassium) that were above the 95 percentJ95
percent statistical tolerance limit for background concentrations in soil at
NAS Alameda (PRC/JMM, 1992). However, for the same group of
samples, there were only 132 occurrences in 49 samples of nine metals
(the first nine listed in the previous sentence) that were above the expected

m range for native soils (PRC/JMM, 1992).

For the 45 subsurface boring samples analyzed for metals, there were eight
m occurrences in three samples of six metals (cadmium, cobalt, copper,

nickel, potassium, and sodium) that were above the 95 percent/95 percent
statistical tolerance interval for backgrotmd concentrations at NASm
Alameda (PRC/JMM, 1992). Five of these eight occurrences were in a
single sample from boring MWC2-1. This sample was the only subsurface

m soil sample indicating a metal (magnesium) whose concentration was
above the expected range for native soils (PRC/JMM, 1992).

m Pesticides and/or PCBs were detected in 15 surface or near-surface (above
1.5 feet bgs) soil samples distributed throughout Site 16. Three PCBs

m (Aroclor-1248, Aroclor-1254, and Aroclor-1260) were detected in nine
surface samples at concentrations above 1 ppm. Most of the detections are
from samples located at the northwest comer of the site.

iN
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All 55 surface samples and 46 subsurface boring samples were analyzed
for total cyanide. Cyanide was detected in 18 of the surface samples at

N concentrations ranging from 1.0 ppm to 7.8 ppm.

o Various other analyses were performed on soil samples from the borings to
determine pH, cation exchange capacity, percent ash, and concentrations
of chloride, nitrate, sulfate, Total Kjeldahl Nitrogen (TKN), and total

w phosphorus.

1994: PRC Environmental and Montgomery Watson have recently
conducted an additional investigation to fill data gaps and complete the
definition of the extent of pesticide, PCB, and metal distribution at Site 16

o on the eastern half of the site. Thirty additional soil samples were
collected and analyzed for the chemicals of concern.

o
PRC and Montgomery Watson collected 30 soil samples, 10 grotmdwater
samples and 3 grab water samples at cone penetrometer test location and

m storm drain (non point source, NPS) sediment samples at two locations.
Samples were analyzed for metals using EPA Method 6010, volatile
organic chemicals (VOCs) using EPA Method 8240, semivolatile organic

_€ chemicals (SVOCs) using EPA Method 8270, and chlorinated

pesticides/PCB using EPA Method 8080. Soil samples were collected at
o the surface (0 feet), 2.5 feet, and 5.0 feet below ground surface.

No PCBs were detected above 1.0 ppm in soil, although Aroclor 1260 was
m detected in 5 surface soil samples at less than 0.26 ppm and in storm drain

samples at 0.57 ppm.

i

No SVOCs were detected at significant concentrations. All SVOCs were
detected at less than 1.0ppm, except one soil sample which contained
pentachlorophenol at 3.85 ppm. Metals were not detected at
concentrations higher than those found in previous Site 16 investigations.

o Historical data is compiled and interpreted and summarized in the EE/CA,
Attachment A.

o

In the Spring of 1997 A preliminary assessment was conducted to
determine if the soil, subject to the removal action, is likely to be classified

lid
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,," as TSCA waste or as Hazardous Waste (requiring Class 1 land disposal
and possibly treatment ) or is likely to be a regulated waste (requiring

_' Class 1I land disposal, without treatment). Soil samples were collected
m from three of the four designated excavation areas and were subject to

laboratory analyses for total and soluble PCB and lead concentrations in
m accordance with CCR Title 22 requirements, which also include RCRA

requirements. A fourth area was difficult to access and was therefore not
sampled but the results are not expected to differ substantially from those

m for the three areas sampled. The analytical data from this testing indicates
that the concentration of contaminants is 1/10 or less of the threshold

m concentration for classification as a hazardous waste.

All areas where soil is to be removed for off-site disposal will be subject
am to additional sampling as needed to meet waste acceptance criteria for the

receiving land disposal facility.

I
2. Current Actions

e Further sampling and analytical testing of the Site 16 soils is being
conducted by the RAC Contractor (I.T. Corporation) in accordance with
waste acceptance protocols for receiving off-site land disposal facilities.

Verification of the attainment of clean-up goals of 1ppm or less for PCBs
i and 300 ppm for lead, in excavated areas, will be conducted by the

CLEAN Contractor (PRC Environmental Management) in accordance
with USEPA protocols for verification sampling. The CLEAN Contractor

m will prepare a work plan for the sampling.

n Additionally, the adequacy of the removal action conducted at Site 16will
be assessed by a base wide Risk Assessment.

1

C. STATE AND LOCAL AUTHORITIES ROLE

i
Regulatory agencies that will have oversight responsibilities for site activities
include:

all

USEPA- All remedial activities will be subject to USEPA review.

Jl
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_, CALEPA DTSC- All remedial activities will be subject to CALEPA
review.

I BAAQMD - Will enforce requirements restricting discharges of
pollutants to the atmosphere during remediation of the site.

II

City of Alameda: Will have control over traffic routes and noise levels.

all

III. THREATS TO PUBLIC HEALTH OR WELFARE OR THE

ENVIRONMENTam

This section describes the potential threat of contaminants to public health and the
a environment, if the contaminants were released to the environment.

A. THREATS TO PUBLIC HEALTH OR WELFARE
m

PCBs are highly persistent and bio-accumulate as pollutants. Chronic toxicity to

a the liver from long term exposure is reported. At high doses, it causes
suppression of the immune system, reproductive dysfunction, birth defects, and
liver tumors. It is a suspected carcinogen.

Toxic effects in humans include chloracne, pigmentation of skin and nails,

m excessive eye discharge, swelling of eyelids, distinctive hair follicles, and
gastrointestinal disturbances. Toxic symptoms in animals include hepatocellular
carcinoma, hypertrophy of the liver, adenofibrosis, weight and hair loss, mouth

I and eyelid edema, acneform lesions, decreased hemoglobin and hematocrit,
gastric mucosal ulceration, and reduced ability to reproduce. PCBs may

m reasonably be anticipated to be carcinogens.

Chronic exposure to lead generally results in 90% accumulation in the bones.
I Lead impairs the formation of red blood cells largely by inhibiting hemesynthetase

and d-ala-dehydratase. Chronic lead poisoning results in anemia and lead

encephalopathy. Symptoms include headache, giddiness, insomnia, amblyopia,
m deafness, depression, stupor, tremor, mania, delirium, convulsions, paralysis,

ataxia, and coma. A neuromuscular syndrome called "lead palsy" may be evident.

Acute toxicity is most common in young children with history of pica. Anorexia,
vomiting, malaise, or convulsions due to increased intracranial pressure may
occur. Chronic exposure to lead may leave permanent brain damage if blood lead

II
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_' is increased above 0.05%. Chronic toxicity is shown in children by weight loss,
weakness, or anemia. Lead poisoning in adults is usually occupational due mainly
to inhalation of lead dust or fumes. Wristdrop and colic rarely occur.m

B. THREATS TO THE ENVIRONMENT

a

There are no sensitive ecosystems at Site 16 itself, which is partially paved and
stripped of vegetation. However, storm drains can carry on-site runoff into the

I nearby San Francisco Bay, where there are potentially sensitive Bay aquatic life
forms. Dust suppression water, applied during the removal action, will be

I prevented from entering the storm drain system either by controlled application
and/or berming of storm drain inlets.

m The largest nesting and breeding ground in Northern Califomia for the California
least tern is located on NAS Alameda. The least tern colony is about one mile

m from the site and upwind and is therefore not likely to be affected. Several other
sensitive environments are located nearby in the San Francisco Bay Area.
Southeast of NAS Alameda in the bay is commercial fishing for herring and sports

n fishing for leopard sharks. There is also a public beach located southeast of NAS
Alameda. Nearby, another endangered bird species, the California clapper rail, is
found. NAS Alameda is also near a flatfish nesting area. Crab Cove, located at
the west end of the Robert Crown Memorial State Beach, is a unique marine
reserve protected by California law and administered by the East Bay Regional

m Park District. None of these environments is likely to be affected by the removal
action at Site 16, because fugitive dust will be very carefully controlled and
potential migration through the storm water system will be prevented.

m

m IV. ENDANGERMENT DETERMINATION

Ifnot addressedby implementingthe responseactionsdescribed in this action
m memorandum, actual or threatened releases of hazardous substances from this site, may

pose an imminent and substantial endangerment to public health or welfare or the
environment.

S

I

I

14
m

I



m

V. PROPOSED ACTION AND ESTIMATED COSTS

This section describes the detailsof the proposedremovalaction at Site 16and otherg
alternatives,the regulationsthat apply to the preferred removal action, and its estimated
costs.

I

A. PROPOSED ACTIONS

m 1. Proposed Action Description

,,, Soil, to be excavated during the removal action, will be sampled and
analyzed in accordance with waste acceptance protocols for off-site
disposal facilities prior to conducting soil removal.

Soil at Site 16, is to be excavated at four areas during the removal action,
see Figure 3. Two of the areas are covered by temporary runway plates.II
These plates will have to be removed and disposed of prior to excavating
soil. A third area is covered by both asphalt pavement and temporary

I runwayplates. Asphalt pavement will have to be saw cut, removed and
disposed of and the runway plates will have to be removed. The fourth
area subject to the removal action is under a covered structure. Asphalt

pavement will have to be saw-cut removed and disposed of prior to
conducting soil removal. The extent of the pavement removal and soil

a removal will be limited to be within non-structural areas of the adjacent
CANs and the canopy structure unless verification sampling indicates that
further removal is necessary.

I

Excavated soil will be loaded into transport vehicles, and taken to an

m appropriately licensed off-site disposal facility.

Verification of the attainment of clean-up goals of 1ppm or less for PCBs

m and 300 ppm for lead, in excavated areas, will be conducted by the
CLEAN Contractor (PRC Environmental Management) in accordance
with USEPA protocols for verification sampling If verification samplingm
indicates that clean-up levels have not been achieved further excavation
work will be conducted as needed.

Excavated areas will filled to the original grade with clean imported fill
material. The fill material will be compacted.

am
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2. Contribution of Remedial Performance

m Off-site disposal is the selected remedial alternative for the removal action
to be conducted at Site 16. Thisalternativeis readily implementable,

a meets the NCP criteria of overall protection and mitigation of the risk to
human health and the environment, reduces the potential impacts of soil
contaminants on the groundwater, is cost effective, and meets the statutory

B requirements.

The removal of the surface soil, containing elevated concentrations ofm
PCBs and lead, from the site will ensure overall protection of both human
health and the environment. The proposal complies with the listed

am ARARs including regulatory agency approved clean-up guidelines.
Removing soil with elevated PCB and lead concentrations from the site to
a facility that will physically contain it will reduce the mobility of the

I contaminants at Site 16. In addition, since the receiving facility has been
designed to minimize migration of contaminants, and has been approved

m for receiving the specific compounds of concern present at Site 16,
placement of the soil at the receiving facility will substantially protect the
environment.

3. Description of Alternative Technologies
I

The candidatealternativesconsideredinclude:

a • Alternative 1 - No Action

a • Alternative 2 - On-Site Treatment with Solvent Extraction and
Acid Washing

• Altemative 3 - Off-Site Disposal at a Class I and 1I Landfill

m • Alternative 4 - On-Site Disposal At NAS Site 2 (West Beach Landfill)

Alternative 1 is rejected because it provides no long term protection to the
environment. Alternative2 is very costly and the results are not
guaranteed. Alternative 3 (Off-site Disposal) is the preferred remedial
alternative for the removal action. This alternative uses demonstrated

gl
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it, technologies, is readily implementable, meets the NCP criteriaof overall
protection andmitigation of the risk to humanhealth and the environment,
reduces the potential impacts of soil contaminants on the groundwater, isa
cost effective, and meets the statutory requirements. Alternative 4 has
long term costs associated with inspections and maintenance, and is likely

m to complicate the closure of the West Beach Landfill

4. Engineering Evaluation/Cost Estimate (EE/CA)
u

The identification,detailedevaluation,andselection of the removalaction

m altemative is presented in the Engineering Evaluation/Cost Analysis
Report Site 15 Soil Removal Action, to be completed, 1997, and is
provided as Attachment A to this Action Memorandum. The

m responsiveness Summary (the responses to regulatory agency and public
comments on the EE/CA report) is included as Attachment B.

m
5. Applicable or Relevant and Appropriate Requirements

(ARARs)

I

The following discussion of Applicableor Relevant and Appropriate
Requirements(ARARs) is based onthe projectbeing a removal action.

m_, The removal action is intended to minimize or mitigate potential adverse
effects to human health and the environment. However, the decision as to

m whether this will be a fmal response will be determined by specific risk
assessment.

m Federal Applicable Requirements include the substantive requirements of
the Clean Air Act. State of California Applicable Requirements include

m similar health and safety requirements, and substantive requirements, but
are generally more stringent than Federal requirements. Additionally,
State of California requirements for hazardous waste transport and

m disposal are applicable to those soils, that are classified as hazardous
waste.

m Implementing regulations for TSCA are considered relevant and
appropriate requirements for the removal action. The cleanup goals

m chosen, based on the chemicals identified to be present at the site, for this
project are based on regulatory guidance (USEPA and CALEPA) for final

lip
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B cleanup. The discussion of the application of these recommended cleanup
levels to this project is in Section 3.2.1 of this document.

m Applicable Requirements

m Federal Applicable Requirement that will effect the handling, health and
safety, and fmal disposition of media during the Site 16 removal action is
the Clean Air Act (40 CFR Part 50). The ARAR is action specific.

S

State Applicable Requirements that will affect the handling, treatment, and

m final disposition of media during the removal action include requirements
of the California Health and Safety Code sections related to removal
actions, including health and safety requirements during the removal

m action. These State requirements are action specific.

The following is a more detailed explanation of the identified ARARs.i
Compliance with these ARARs is considered practicable at this point.
Any ARAR non-compliance will be documented in the site close-out

m report.

Federal Applicable Requirements

Clean Air Act (CAA), as regulated under 40 CFR Part 50.6 - National
m Primary and SecondaryAmbient Air Quality Standards, lists the ambient

air quality standards for particulate matter as 150 micrograms per cubic
meter for 24 hours, and 50 micrograms per cubic meter as the annual

m arithmetic mean average. The standards are measured as PM-10 and are
applicable for excavation or other activities that may generate air

m emissions (e.g., fugitive dust). The generation of dust will be minimized
during the removal action by thoroughly saturating the soil with water

prior to start of the removal action, during soil removal action, and until
m verification sampling results are finalized and demonstrate that the cleanup

goals have been achieved. Additionally, equipment movement over the
affected area will also be conducted in a manner that minimizes traffic in

D
the area subject to the removal action. The Construction Work Plan for
the project will require that transit of excavation equipment within the

m removal action area be minimized and that transit of transport trucks
within the Site 16 be allowed only in areas not subject to the removal

action or where the depth of excavation for the removal action has been

nil
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o achieved. Primary monitoring will be by visual observation. Excavation
work will be halted and additional water applied to the excavation area at

_' any time when visible dust is generated. In addition, overall compliance
m with regulations will be demonstrated by monitoring particulate emissions

at the facility fence line and also with personal air monitors for site
a workers.

State Applicable Requirements

California Health and Safety Code, Section 25323.1 includes

m substantive State provisions, conditions, and requirements for preparation
of remedial action work plan for non-emergency removal actions.
Compliance of this document with these provisions is summarized below:

I

RAW Requirements Documentation

,,,, Description of On-site Contamination EE/CA - Section 1.0
Removal Action Goals EE/CA - Section 2.0

Alternatives Considered and Rejected EE/CA - Sections 3.0 and 4.0
m Identification of Removal Action EE/CA - Section 5.0 and

and Detailed Engineering Plan Implementation Work Plan

Relevant and Appropriate Requirements

a Title 4,Code of Federal regulations (CFR), Part 761_Polychlorinated
Biphenyls (PCBs) Manufacturing Processing_Distribution in
Commerce_and Use Prohibitions. Thischemical specific ARAR is

u considered relevant and appropriate for the Site 16 removal action as a
chemical specific ARAR. The concentrations of PCBs identified at Site

a 16 are below the threshold concentration (50 ppm) for mandated actions
under TSCA. However, TSCA does provide the guidance of requiring
clean-up to 50 ppm.

n

USEPA Region IX Preliminary Remediation Goals (PRGs) [USEPA

a 19951are health-based values used to predict single-contaminant health
risks for specific media. These values do not necessarily represent site
specific cleanup criteria, but are a useful tool in screening sites to identify

am contaminants that should be evaluated and for assessing removal action
clean-up goals. As the f'malclean-up goals for the site have not been
defined, PRG scenarios for both residential and commercial usage are

II
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,," described. A PRG, residential scenario, of 400 ppm is established for the
metal lead. For the PCB Aroclor 1260, 66 parts per billion (ppb), and a

_' commercial scenario PRG of 340 ppb have been set by USEPA Region 9.
m PRGs for the other site Aroclors are less restrictive.

m Guidance on Remedial Actions for Superfund Sites with PCB
Contamination [USEPA 1990] recommendsa 1ppm soil action level for
PCBs when remediatingcontaminatedsoils for residential land use. The

m action level is determined by a risk-based calculation that considers
ingestion, inhalation, and dermal contact as the exposure pathways.

a
CALEPA PRG (Lead Spread Model) includes risk-based concentrations
for the metal lead, for different media. While these PRG concentrations

do not necessarily represent site specific cleanup criteria for the metal lead,
they are generally considered to be safe and are, therefore, a useful tool in

screening sites to identify concentrations of concern and to provide, as the
name implies, preliminary remediation goals. For the metal lead, the
California PRG for residential usage is 130 ppm, but is subject to revision

g upward based on site-specific conditions and the extent and nature of the
lead problem at the site. Clean-up of soil with lead concentration greater
than 300 ppm will produce an estimated average concentration of ! 30 ppm
at Site 16 as much of soil at Site 16 contains concentrations of lead less

than 130 ppm.

6. Project Schedule

" The project will be conducted on weekends specified by the local school
district through the months of September and November 1997.

g
B. ESTIMATED COSTS

The cost of excavating and removing soils at Site 16 is estimated to be $600,000.

m
VI. EXPECTED CHANGE IN TI-IESITUATION SHOULD ACTION BE

DELAYED OR NOT TAKEN
g

Delayedaction at Site 16resultsin continuedpotential forPCBs and lead to be released
into the air, and for lead to migrate to nearby surface waters.

_ 20
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VII. RECOMMENDATIONS
all

Excavation and off-site disposal is the selected removal action. This alternative mitigates

m the risk to human health and the environment, and reduces the potential impacts of soil

contaminants on the environment. None of the other alternatives provides an equivalent
long term effectiveness and cost effectiveness.

a
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EXECUTIVE SUMMARY

,,,, This Engineering Evaluation/Cost Analysis (EE/CA) identifies proposed soil removal action
alternatives for the remediation of PCBs and heavy metal (lead) contaminated soil associated
with the storage area of Site 16-CANS Area (Site 16) at Naval Air Station, Alameda, California.

This EE/CA was performed in accordance with current U.S. Environmental Protection Agency

,,, (EPA) and U.S. Navy guidance documents for a non-time-critical removal action under the
Comprehensive Environmental Response, Compensation and Liabiliw Act (CERCLA). This
EE/CA summarizes the results of the EE/CA process, characterizes the site, identifies removal

" action objectives, describes removal action alternatives, contains analyses of these alternatives,
and describes the recommended removal action alternative.

Site 16 at the Naval Air Station Alameda (NAS), previously referred to as Site 6 and also known
as the CANS C-2 Area, has been used as a storage yard where large shipping containers (CANS)

m were used as storage containers. The soils beneath Site 16 have been contaminated by solvents,
paints, paint strippers, and organic chemicals, as well as by the deliberate spraying of PCBs and
waste oils for weed control. These chemical spills, which can be visually identified, represent a
potential threat to the health of the workers in the area. As such, further investigation and
removal of the extent of contamination is warranted under the Navy Assessment and Control of

,,,, Installation Pollutants (NACIP) Department of the Naval Energy and Environmental Support
Activity (NEESA) program.

m CERCLA and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40
CFR Part 300) define removal actions as the cleanup or removal of released hazardous
substances, actions undertaken to mitigate or prevent damage to public health or welfare or thei
environment. The NCP includes provisions for the "removal of drums, barrels, tanks, or other
bulk containers that contain or may contain hazardous substances or pollutants or contaminants

m where it will reduce the likelihoodof spillage; leakage; exposure to humans, animals, or the food
chain .... "

I

SOURCE, NATURE, AND EXTENT OF CONTAMINATION
m

Contaminants: Analysis of soil and groundwater samples have been conducted as part of
previous site characterization investigations.The analytical results obtained as partof these site

m characterization activities indicate that soils at Site 16 have been impacted by polychlorinated

_€ ES-1
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1 biphenols (PCBs) and a heavy metal (lead). Previous site usage information indicates that PCB-
contaminated oil was applied as a weed killer. The potential contaminants, including range of
concentration detected and frequencyof detection, are summarized in the EE/CA.

1

Location of Contaminants: Based on the review of previous investigations, the surface soil in
three areas is contaminated with PCBs and the surface soil in four areas is contaminated with

lead. These areas are delineated using the 1 ppm action level for PCBs and 300 ppm action level
for lead. The approximate lateral extent of the PCB contaminated soils, the extent of lead

m impacted soils, and the proposed excavation limits are delineated in the EE/CA.

Soil Contamination Above Removal Action Levels: The estimated volumes of surface soil

contaminated with PCBs and Lead above the removal action levels is 1825 cubic yards.

R The purpose of the EE/CA is to identify and analyze alternative removal actions to address the
removal of the identified contaminants of concern, PCBs and lead, in the shallow soil found in
limited "hot spot" areas of the site. For the removal action at Site 16, four alternatives were

m identified and considered. The candidate alternatives considered include:

• $ Alternative 1- No Action

• $ Alternative 2 - On-Site Treatment with Solvent Extraction and Acid Washing
o

• $ Alternative 3 - Off-Site Disposal at a Class I and II Landfill

• $ Alternative 4 - On-site Disposal At NAS Site 2 (West Beach Landfill)

Alternative 3 (Off-site Disposal) is the preferred remedial alternative for completing the removal
• action at Site 16. This alternative uses demonstrated technologies, is readily implementable,

meets the NCP criteria of overall protection and mitigation of the risk to human health and the
lid

environment, reduces the potential impacts of soil contaminants on the groundwater, is cost
effective, and meets statutory requirements. Site 16 could be available for future development
review in less than a month after excavation and removal of soil from Site 16.

This Addendum was prepared and performed in accordance with current U.S. Environmental
Protection Agency (EPA) and U.S. Navy guidance documents for a non-time critical removal
action under the Comprehensive Environmental Response, Compensation and Liability Act

(CERCLA) and in accordance with State of California requirements for a Removal Action
Workplan (RAW).
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1.0 INTRODUCTION
g

This Engineering Evaluation/Cost Analysis (EE/CA) identifies proposed removal action
m altematives for the remediation of PCB and lead-contaminated soil associated with the storage

area of Site 16 at Naval Air Station, Alameda, California.

Moju Environmental Technologies (Moju) was selected by the Engineering Field Activity West
(EFA West), Naval Facilities Engineering Command, U.S. Navy as the prime contractor for
reviewing laboratory data prepared by previous Navy contractors and for drafting an Engineering
Evaluation and Cost Analysis Removal Action Workplan (EE/CA), based on that data, as part of
the non-time-critical soil removal action for the Site 16-CANS C-2 Area at the Naval Air Station

Alameda (NAS Alameda). This EE/CA was conducted by Moju.

1.1 REMOVAL ACTION PROGRAM REQUIREMENTS

The National Oil and Hazardous Substance Pollution Contingency Plan ('NCP) def'mes the

m program requirements for federally-funded removal actions being conducted under CERCLA.
The removal action program requirements under the NCP are identified in the Code of Federal
Regulations, Title 40, Part 300.415 (40 CFR 300.415). In addition, 40 CFR 300.820 defines the

_€ requirements for initiating and maintaining the administrative record file for a removal action
performed pursuant to the NCP. The need to perform a removal action at this site and the
removal action's definition as a non-time-critical removal action were identified in an EE/CA

Approval memorandum dated June 15, 1995. Pursuant to CAL H&SC Section 25356. l, this
document will also address the requirements for a Removal Action Workplan (RAW).

As indicated under 40 CFR 300.415(b)(4), when the planning period for the removal action is at
least 6 months before on-site removal activities are initiated, the removal action is considered
non-time-critical.The public participation procedures to be followed for a removal action are
defined in 40 CFR 300.415(m) and 40 CFR 300.820(a).

This EE/CA addresses the implementability, effectiveness and cost of a non-time critical removal

action to be conducted at Site 16. The EE/CA also addresses applicable federal and state
requirements and will be used as the basis for a future CERCLA removal action. The
Department of the Navy (DON) is the lead agency for the non-time-critical removal action to be
conducted at Site 16. As the lead agency, the DON has final approval authority of the
recommended alternative selected and of overall public participation. The DON is working in
cooperation with the USEPA and CAL EPA (Department of Toxic Substances Control and the

D California Regional Water Quality Control Board) in implementing this removal action.

I
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m This EE/CA is being issued in accordance with public participation requirements identified in the
NCP, Cal H&SC Section 25356.1(e) and the public participation plan prepared by NAS Alameda
to facilitate public involvement in the decision making process. The public is encouraged to
review and comment on the proposed removal activities described in this EE/CA. Additional
information referenced in this document is included in the administrative record for this activity

e which is available for public review at the following locations:

Alameda Free Library
2264 Santa Clara Ave.

Alameda, CA 94501
an (510) 748-4661

Environmental Library

250 Mall Square
Building 1
NAS Alameda, CA 94501-5000II

(510) 263-3724

1.2 PURPOSE AND OBJECTIVES

The purpose of this document is to identify, develop, and evaluate removal action alternatives
and to assess potential environmental impacts of the selected alternative. The EE/CA
incorporates a comparative analytical process to evaluate various candidate removal action
technologies. As part of the Califomia Environmental Quality Act (CEQA) process, an
assessment of potential environmental impacts of the selected alternative will be evaluated.

w The overall objectives of an EE/CA are to:

,, Demonstrate that the non-time-critical removal action requirements under the
National Oil and Hazardous Substance Pollution Contingency Plan (NCP) are met.

• Document the procedure and methods used to evaluate and select removal action
technologies.

• Provide detailed information on candidate contaminated soil removal action

technologies including effectiveness, implementability, and cost.

_, 1-2
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• Provide documentation to be included in the administrative record of the decision-

m making process (which involves public participation), used to identify, evaluate, and
select the removal action to be performed.

m
• Provide a conceptual design for the selected soil removal technology.

• Provide data that can be used to evaluate potential environmental impacts of the
identified contaminated soil removal technology and identify methods to mitigate
those impacts.lU

1.3 REPORT ORGANIZATION

This EE/CA addresses the implementability, effectiveness, and the cost of remediation of an
estimated 1,825 cubic yards of shallow soil contaminated with polychlorinated biphenyls (PCBs)

g and lead. It also addresses applicable regulatory requirements.

m This document is organized into seven sections. Section numbers and main headings are:

1.0 Introduction

2.0 Site Characterization
3.0 Identification of Soil Removal Action Objectives
4.0 Identification and Screening of General Removal Actions and Technologies
5.0 Comparative Analysis of Removal Action Alternatives
6.0 Recommended Removal Action Alternative
7.0 References

Section 2.0 presents a description of site 16,the historic land use, current land use, and a
g description of Site 16. Section 2.0 also gives a brief summary of the site geolog3,and

hydrogeology and the extent of soils contaminated with PCBs and lead. For purposes of this
evaluation, soils containing PCBs in concentrations above 1 ppm and/or lead above 300 ppm are
subject to a removal action. Section 3.0 summarizes the key objectives of the removal action and
Applicable or Relevant and Appropriate Requirements (ARARs). Section 4.0 identifies and
screens potential removal action technologies and alternatives. Section 5.0 compares the various
removal action alternatives. The preferred alternative is presented in a conceptual process design
in Section 6.0. Section 7.0 lists references cited in preparation of this document.ID

J
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Additional information can be found in Appendix A: Compilation of Historical Data; Appendix
I B: Analytical Results of Solubility Tests; and Appendix C: Screening of General Removal

Action.
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2.0 SITE CHARACTERIZATION

The information for this site characterization was taken from various sources, including:

• Initial assessment study of NAS Alameda by Ecology and Environment, Inc., 1983
• Site characterization by Wahler Associates, 1985

• Site investigations by Canonie Environmental Services Corp., 1990
• Additional investigations by PRC and Montgomery Watson, 1994

2.1 SITE DESCRIPTION AND BACKGROUND

2.1.1 Site Location

The NAS Alameda is located at the western end of Alameda Island in Alameda County,
California. NAS Alameda is bounded on the north by the Oakland Inner Harbor, on the

w west and south by San Francisco Bay, and on the east by the City of Alameda. Site 16 is
located at the southeast comer of NAS Alameda between Avenues M and N and east of

1lth Street. The site includes the CANS C-2 Area, which was part of the Initial
Assessment Study Site 6. Site 16 is shown in relation to the NAS Alameda complex on
the Vicinity Map, Figure 2-1.

2.1.2 Structures/Topography

The NAS Alameda complex occupies about 2,635 acres, of which about 1,525 acres are
usable land and about 1,110acres are shoreline and marine waters. Site 16 occupies about
6.5 acres, of which about 3 acres are open space used as a storage yard, with the
remaining 3.5 acres containing large steel shipping containers (CANS) that have been
converted for storage. The CANS are structurally connected to concrete foundations and
are not readily movable. The area around the CANS is paved with asphalt concrete.
Surface drainage is collected by drop inlets located within the paved areas. The storage

yard area is primarily unpaved; however, the ground surface is covered with temporary
runway plates made of perforated steel. Key features of Site 16 are shown on the Site
Plan, Figure 2-2.

B
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_' 2.1.3 Type of Facility and Operational Statusam

The Site 16 area has been used for over 50 years as a storagearea over the courseof
m different operational missions. The estimated 1,825 cubic yards of contaminated soil at

Site 16 are mostly associated with surface soil in storage yard area where equipment were
stored and probably from application of PCB contaminated oil as a weed killer. Waste
oils (some containing PCBs) were reported to have been used for weed control in the
storage yard area until 1963. The storage yard was reportedly used to store aircraft parts,

n warehouse equipment, paints, solvents, acidic and alkaline liquids in storage containers
and drums [Canonie, 1990]. Some of the storage containers and drums became corroded,
resulting in leaks. Electrical transformers containing (PCBs) were also stored in the yard.

" During the initial assessment study [E&E, 1983], a PCB transformer located in the
northwest comer of the storage yard was reported to have leaked. The spill
contamination was reportedly removed in August 1982 by IT Corporation. From 1983
onward, various investigationshave occurred to evaluate the extent of residual
contamination at the site.

I

Since 1982, the storage yard has been used to store various obsolete equipment and
miscellaneous parts such as paint stripping baths, electrical equipment, and aircraft parts.
The CANS area has been used for equipment storage. The CANS C-2 area (selected C-2
portions) are currently being used for various tenant activities, including offices. The

,n storage yard is currently clear and is not being utilized. The main storage yard is mostly
unpaved, though much of it has been "surfaced" with base rock and/or perforated steel
temporary runway plates. The yard is bisected by an east!west-running driveway paved

" with asphalt concrete and has similar paved drives running north/south along both sides
(see Figure 2-2).

Ilm

2.1.4 Geology and Soil Information

" For the most part, NAS Al_u-nedais built on land created by placing fill (mostly dredge
fill) over marginal lands at the perimeter of Alameda Island. Alameda Island was formed
by a natural process of beach formation and deposits. This type of deposit, identified by
geologists as the "Merritt Sand Formation," is classified as a fine-grained, well-sorted
sand interspersed with layers of clayey sand and clay. In contrast, the former tidal flats of
the estuary and the bay bottom surrounding Alameda are made up of more recent
geological deposits of very fine clay and silt particles held in suspension in bay water and
gently deposited. These soils, known as "bay mud," and are plastic, highly compressible,

D and have low strength. Additional land beyond the original Alameda Island was obtained

-_ 2-4
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_' by filling in tidal areas of the bay. The fill came from many places, including material

dredged from the estuary during construction of the Posey Tube in the 1920s. Most of the
station area is overlaid with silty sand and sand fill 6 to 8 feet thick which ranges from

,,,, moderately to poorly compacted. Beneath the fill, soft silt clay (bay mud) extends to
depths of 25 to 120 feet below the existing ground surface. The soil below the bay mud
consists of loose to dense sands, both silty and clean, and stiffto very stiffsandy clays.

m The fill soils range from low to moderate in compressibility, while the underlying bay
mud is high in compressibility. Groundwater has been encountered between 4.5 and 6.5

,,, feet below ground surface. Groundwater is reported to flow to the southwest with an
estimated gradient of 0.002 foot/foot.

" 2.1.5 Surrounding Land Use and Populations

Land use in the vicinity of NAS Alameda is primarily residential and military. The base ism
bordered on the north by Oakland Inner Harbor, north of which is the main site of the
Naval Supply Center-Oakland (NSCO), occupying 541 acres in Alameda County. To the

" west and south of the station is the San Francisco Bay. To the east is a mixture of

industrial, residential, and public land uses (Figure 2-3). The Naval Supply Center
Oakland-Alameda Facility (NSCO-AF) occupies 107 acres immediately to the east of the

_€ Todd Shipyards. The Naval Supply Center Oakland-Alameda Annex (NSCO-AA)
occupies 81 acres and is located to the east of NAS Alameda and the southern boundary

,, of NSCO-AF. The College of Alameda Peralta Junior College District lies on the
boundary of NSCO-AF. The remaining land use to the east of NAS Alameda is
residential, with scattered commercial establishments such as restaurants and retail stores.

" Schools located in this residential area include Woodstock School, Chipman School,
Longfellow School, William G. Paden School, and Encinal High School, which abuts the
southeastern edge of the station. Located to the east of Encinal High School is the Robert
Crown Memorial State Beach. The state-protected marine reserve, Crab Cove, is located
at the west end of this beach.

Since NAS Alameda is on an island, all potential surface water and groundwater
migration pathways lead to essentially one place, the ocean, by way of the San Francisco
Bay and the Oakland Inner Harbor channel. The average groundwater flow into the bay is
on the order of 15 gallons per day per foot of shoreline. Contaminants in the groundwater
could be expected to reach the bay waters at the same rate or less, depending on the
attenuation capabilities of the soil. Surface waters on the base reach the bay waters by
way of the storm water runoff systems or sheet runoff and small rivulet channels. Any

m contaminants dumped into these systems will eventually reach the bay.

q_" 2-5
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i
NAS Alameda is closed as an active military base and the facility is transitioning to

civilian reuse. Currently some of the existing facilities are occupied by primarily light
R industrial tenants.

NAS Alameda receives its water from the East Bay Municipal Utility District (EBMUD).
m Shallow ground water has never been considered as a water supply.

m No considerations related to the National Historic Preservation Act have been identified.

m
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_' 2.1.6 Sensitive Ecosystems
,m

There areno sensitive ecosystems at Site 16 itself, which is partially paved and stripped
m of vegetation. However, storm drains can carry on-site runoff into the nearby San

Francisco Bay where there are potential sensitive Bay aquatic life forms. Dust
suppression water, applied during the removal action, will be prevented from entering the

i storm drain system either by controlled application and/or berming of storm drain inlets.

The largest nesting and breeding ground in Northern California for the California leastm
tern is located on NAS Alameda. The least tern colony is about one mile from the site
and upwind and is therefore not likely to be affected. Several other sensitive

i environments are locatednearby in the San Francisco Bay Area. Southeast of NAS
Alameda in the bay is commercial fishing for herring and sports fishing for leopard

sharks. There is also a public beach located southeast of NAS Alameda. Nearby, another
endangered bird species, the California clapper rail, is found. NAS Alameda is also near
a flatfish nesting area. Crab Cove, located at the west end of the Robert Crown Memorial

,,. State Beach, is a unique marine reserve protected by California law and administer by the
East Bay Regional Park District. None of these environments are likely to be affected by
the removal action at Site 16 as fugitive dust will be very carefully controlled and
potential migration through the storm water system will be prevented.

2.1.7 Meteorologyu

The prevailing winds of the San FranciscoBay area are from a westerly direction. Based
'- on available information from the U.S. Western Regional Climate Center in Nevada and

the U.S. Geological Survey, the average wind speed for the months of August and
September are 10 knots and 9 knots, respectively. The maximum wind speed occurs in

i
the mid-afternoon (3 to 5 P.M.). The historic record for a day in August 1996 recorded
maximum wind speeds ranging from 10 to 14.9 knots in the mid-afternoon..

m

Heavy fogs occur on the average of 21 days per year. These fogs impair visibility for
navigation at Oakland an average of fewer than 100 hours per year. Freezing

u temperatures rarely occur, and no snow or icy conditions are encountered. Rainfall
averages approximately 20 inches annually, generally from October to May.

m
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2.2 HISTORY OF PREVIOUS REMEDIAL ACTIONS, INVESTIGATION ANDm
ACTIVITIES

m 2.2.1 Previous Removal Actions

It has been reported by base environmental personnel that 10cubic yards of the PCB-
contaminated soil from a transformer spill were removed in August 1982 by IT
Corporation under contract to NARF. Tests indicate that the soil remaining on the spill
site contains less than 1 ppm PCBs. Subsequent investigations from 1983 through 1994
found additional areas of PCBs above 1 ppm as well as lead concentrations of potential
concern. However, no further removal actions have been recorded.

2.2.2 Previous Investigations

u

Following the limited removal action by IT in 1982, four investigations at the site have
occurred between 1983 and 1994.

m

1983: Ecology and Environment performed an Initial Assessment Study (IAS) of Site 16
(then identified as Site 6). The purpose of an IAS is to identify and assess sites posing a
potential threat to human health or the environment due to contamination from past
hazardous materials operations. Each of the sites was evaluated with regard to

-- contamination characteristics, migration pathways, and pollutant receptors. No sampling
or analysis was performed as part of this IAS. The IAS concluded that "chemicals have
leaked into the ground and PCBs were used as weed killers."

1985: Wahler Associates (Wahler) conducted an initial round of surface soil and
m groundwater sampling in response to the recommendations of the IAS. They collected 10

surface soil samples at depths of approximately 6 inches below ground surface (bgs); one
groundwater sample and one soil sample from 6 feet bgs. The samples were analyzed for
organochlorine pesticides and PCBs (by EPA Method 608), two chlorophenoxyl
herbicides, 17 metals, and gasoline hydrocarbons. With one exception (0.05 ppm
gasoline hydrocarbons), no organics were detected in the soil samples. Soil detection
limits were 0.5 ppm for PCBs, and 0.002 ppm for the majority of the chlorinated
pesticides (methoxychlor and Toxaphene had detection limits of 0.5 and 2.0 ppm,

m respectively). The two chlorinated herbicides, 2,4-D, and 2,4,5-
trichlorophenoxypropionic acid (2,4,5-TP), had soil detection limits of 0.001 ppm. In
groundwater, 0.002 m_jL of 2,4-dichlorophenoxyacetic acid (2,4-D) was reported.

lira
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1990: Canonie Environmental Services performed an initial remedial investigation at Site

16 to evaluate whether the soil and groundwater had been impacted by chemicals of
concern. Canonie conducted surface soil sampling and drilled nine soil borings, then

converted three of these boreholes to monitoring wells within the storage yard of the

CANS C-2 Area. Canonie collected 55 surface soil samples and 99 subsurface soil
samples at depths of 0.5 to 15.0 feet bgs. The water table was reported to be between 4.5

and 6.5 feet bgs. All surface soil and subsurface soil samples were collected at the
western half of the site. VOCs, SVOCs, metals, pesticides and PCBs, and herbicides

were detected in the soils at Site 16.

The surface samples were not analyzed for VOCs. However, VOCs were detected in
subsurface samples at trace levels over a range of depths from all nine borings. No
distinct distribution patterns are observed from VOC detected data. No soil samples
contained total VOC levels above l ppm.s

SVOCs (primarily PAH compounds) were detected at a majority of the surface soil
samples throughout Site 16. However, subsurface samples from only two of the borings
were found to contain SVOCs. Four surface soil samples contained a total SVOC
concentration above 10ppm.

For the 55 surface samples collected, there were 344 occurrences of 18 metals (antimony,
n cadmium, copper, lead, magnesium, molybdenum, selenium, silver, zinc, arsenic, barium,

calcium, chromium, cobalt, iron, manganese, nickel, and potassium) that were above the
95 percent/95 percent statistical tolerance limit for background concentrations in soil at

" NAS Alameda (PRC/JMM, 1992). However, for the same group of samples, there were
only 132 occurrences in 49 samples of nine metals (the first nine listed in the previous

sentence) that were above the expected range for native soils (PRC/JMM, 1992).
:

For the 45 subsurface boring samples analyzed for metals, there were eight occurrences in
three samples of six metals (cadmium, cobalt, copper, nickel, potassium, and sodium) that
were above the 95 percent/95 percent statistical tolerance interval for background
concentrations at NAS Alameda (PRC/JMM, 1992). Five of these eight occurrences were
in a single sample from boring MWC2-1. This sample was the only subsurface soil
sample indicating a metal (magnesium) whose concentration was above the expected

m range for native soils (PRC/JMM, 1992).

Pesticides and/or PCBs were detected in 15 surface or near-surface (above 1.5 feet bgs)

m soil samples distributed throughout Site 16. Three PCBs (Aroclor- 1248, Aroclor- 1254,

q_' 2-10
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and Aroclor-1260) were detected in nine surface samples at concentrations above 1 ppm.m
Most of the detections are from samples located at the northwest corner of the site.

All 55 surface samples and 46 subsurface boring samples were analyzed for total cyanide.
Cyanide was detected in 18 of the surface samples at concentrations ranging from 1.0
ppm to 7.8 ppm.

I

Various other analyses were performed on soil samples from the borings to determine pH,
cation exchange capacity, percent ash, and concentrations of chloride, nitrate, sulfate,
Total Kjeldahl Nitrogen (TKN), and total phosphorus.

1994: PRC Environmental and Montgomery Watson have recently conducted an
additional investigation to fill data gaps and complete the definition of the extent of

,.. pesticide, PCB, and metal distribution at Site 16 on the eastern half of the site. Thirty
additional soil samples were collected and analyzed for the chemicals of concern. A
compilation of the results of the analysiswas provided to Moju Environmental

m Technologies for data interpretation in May 1995.

PRC and Montgomery Watson collected 30 soil samples, l0 groundwater samples and 3
_" grab water samples at cone penetrometer test location and storm drain (non point source,

NPS) sediment samples at two locations. Samples were analyzed for metals using EPA
Method 6010, volatile organic chemicals (VOCs) using EPA Method 8240, semivolatile
organic chemicals (SVOCs) using EPA Method 8270, and chlorinated pesticides/PCB
using EPA Method 8080. Soil samples were collected at the surface (0 feet), 2.5 feet, and
5.0 feet below ground surface.

No PCBs were detected above 1.0 ppm in soil, although Aroclor 1260 was detected in 5
surface soil samples at less than 0.26 ppm and in storm drain samples at 0.57 ppm.

No SVOCs were detected at significant concentrations. All SVOCs were detected at less
than 1.0 ppm, except one soil sample which contained pentachlorophenol at 3.85 ppm.
Metals were not detected at concentrations higher than those found in previous Site 16
investigations.

Moju Environmental Technologies has compiled and interpreted all this historical data.
A summary is contained in Appendix A.

B
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2.3 SOURCE, NATURE, AND EXTENT OF CONTAMINATIONg

Contaminants: Analyses of soil and groundwater samples were conducted as part of previous
,- site characterization investigations. The analytical results obtained as part of these site

characterization activities indicate that soils at the Site 16 site have been impacted by (PCBs) and
the metal (lead). Previous site use information indicates application of PCB contaminated oil as

m weed killer. The potential contaminants, including range of concentration detected and
frequency of detection, are summarized in Table 2-1.

Location of Contaminants: Based on review of the previous investigations, three areas of soil
contaminated with PCBs and four areas with lead were delineated using the 1 ppm action level
for PCBs and 300 ppm action level for lead. The approximate lateral extent of PCB
contaminated soils at Site 16 are shown on Figure 2-4. The extent of the lead impacted soils are
shown on Figure 2-5. Proposed excavation limits for PCB and Pb above their action levels are
delineated on Figure 2-6.

Soil Contamination Above Removal Action Levels: Based on review of the previous
investigations, three areas of soil contaminated with PCBs and four areas with lead were
delineated using the 1 ppm removal action level for PCBs and 300 ppm removal action level for
lead. The estimated volumes and locations of soil contaminated with PCBs above 1 ppm and
lead above 300 ppm are summarized in Table 2-2.

I
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Table 2-1 POTENTIAL Ct_M[ICALS OF CONCERN

Result3 for VOCs Detected lit _ Samples
- SI"T_ 16

SAMPLEID Sau_lcDepth Chemical _OfHits HigheslCone. PRG _ of Hits Comment
(R) (_/:_n) (,_m_) > PRG

b _,fWC2-2 6.0 Methylene Chloride 3&'61 0.023 l [ 0161 GW. ! l_
BC2-7 14.0 Acetone 31161 0.110 2000 0161 L__
BC2--4 6.0 CarbonDisu_dc 6161 0.038 16 0161 LabConmam,_

BC2-7 7.5 I,l-Dichlotoethan¢ I/61 0.005 &40 0161

BC2-g 11.5 Cis L.7.-Dichlorocthe'nc 3161 0.0 L7 59 0161

BC24 14..5 2-8utanon¢ ('bIEK) 7/61 0.007 8"700 0161 LabCon_
BC2-6 4.0 Toluene 32/61 0.200 1900 0/61

qBC2-4 6.0 1,4-Oich/orobenzen© 1161 0.003 7.4 0161 ow - o.3 ppm° -

BC24 6.0 1.2-Dichlorobe'nzene 2/61 0.0t I 2300 0161 Ow -3.7Pro"

*: May _ fi'omoff-site.

Results for SVOCs Detected in Soll Samples
-SITE 16

b Sample [D. Sample Depth Chemical _ Of Hits Highest Cone. PRG # of Hits Comment

(ft) (pFm) (Fyn) > PRG

_m,- SSC2-23 0.5 2,4--Dimethylphenol 2./134 1.1 13OO 0/134.

b 8SC2-50/52 Naphthalene 61134 O.13 800 01134 GW - 0.7ppb
SSC'2-50 0.5 2-Methyltmphthalene 91134 0.27 N/A Gw - 0.9 _b
BC2-4 14.5 Ac_naphpth_e 101134 0.045 360 01134
SSC2.49 0.5 Fluorene 51134 O.12 300 01134
BC2-4 14.5 Phenaathre-ae 151134 0.57 NIA

BC2--4 14.5 An_'waccne 11134 0.25 19.0 01134

SSC2-[ 0.5 Di-n-butylphthalate 3/134 3 6500 01134 -._
_:, BC2-4 14.4 F'luora.nthene 51134 1.3 2600 0/134

b BC2..4 14.5 [:_rene 91134 2.2 2000 01134
BC2-4 14.5 Benzo(a)anthracene 1/134 0.69 0.61 II 134

BC2-4 14.5 Chrys_¢ 5/134 0.7"3 24 0/134

BC'2-4 14..5 Benzo(b)fluoranthene 31134 0.g2 0.61 11134
BC2-4 14.5 Benzo0c:)fluoranthene 11134 0.34 0.6 t 0/134

BC24 1:4J Benzo(a)pyrene l/ 134 0.97 0.61 I/ 134

BC2..4 14.3 [ndeno{ 1,2,3-¢d)pyrene 2/134 0.56 0.061 01134

BC24 14.5 Dibenz(a.h)anthracene I1134 0.096 0.12 01134

_:' BC24 14.5 "" B_zO-(g,h.i)l_.-ryiene 11134 0.65 N/A

• _€ S16-70 0.0 2-Methylphenol 11134 0.052 3300 01134

S 16-70 0.0 4--Methylpheno[ 2/134 0.048 330 0/134
S 16-61 0.0 4-Chloro-3 -methylphenol 1/134 0.021 N/A

S 16-61 0.0 4-Nitrophenol 1/134 0.024 N/A

$15--51 0,0 Pen_chlomphenol 2/134 0.21 2.5 0/134

h,
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l Table ?-1 POTENTIAL CHEMZICALS OF CONCEI_N

e_

Re_dt_ for Pe_lctdes, _ and Gb!phoslte Detected I1 S_I 5emp/cs
- SITE 16

Sample ID. Sample Depth Chenfi=d _ Of Hi'- HiEhe_t Cone. PRG # Of Hi_ Cornmcm

(tt) (Fpm) (Fpm) > PRG
BC2-6R i.-_ alpha BHC 31133 0.004 0.071 01135
Bc_-gR 1.3 beta-BHC I/135 0.003 0.2-5 0/135

BC2-6R I.-5 gamma-BHC (Liadane) 11135 0.004 0-34 01135

BC2-SR l.$ 4,4'-ODD 51135 0.011 1.9 0113_

SSC2-38 0.5 4,4'-DDE 51135 0.049 l-3 01135

SSC-'2-38 0.5 4,4'-DDT 61135 0. Ig 1.3 01135

Ssc21_ 0.5 Ol_b_ _67 1 6500 01135

": Values forTotal DDT

**: Valu_ forTotal PCBs, R_identiaVCommerical
*": Values forTotalPCBa

R,..,ultx for Metals Detected in So//Sampl_
- SITE 16

I Sample ID. Sample Depth Chemical # Of Hits Highe_'t Conc. PRG # or'Hits Comment(R) (ppm) (I_Fnn) > PRG
SSC2-50 0.5 Aluminum 1341134 17300 77000 01134

SSC2-28 0.5 Antimony 211134 3 [ 31 01134

GW -o.o_1 [_pra
SSC2-6 0.5 Arsenic 2 II134 45 22 11134 +Background

<I0Opwa inCA

SSC2-54 0,5 Ba.._um L181134 316 5300 01134 _-

Back4Found-0.87p_m
53C2-50 0.5 Beryllium 22/134 0.70 0.14 22/134 _gC 199"3.Study)

SSC2-15 0.5 Cadmium 49/134 34 3gl9(Cal) 01134 -B_k_=undppm _ CA

I SSC2-50 0.5 Calcium 134/134 19900 N/A + B_:k_round <2000
SSC2-14 0.$ Chromium 134/134 554 210 31134

p_n InCA

I $3C2-47/55 0.5 Cobalt 69/134 15 N/AS3C2-7 0:5 Copper 112/134 1390 2800 01134
SSC2-14 0..5 Iron 134/134 117000 NIA . ,

i:ii_i}::::.::i_iiiii::!i:!:.:ii }ii i_!iiii_ii_:;i!ii!i!iiii_;:::._:._:.i__:i:.i ! i i i::::i ....._W_i__....
::_:::;:.:. :!:)_: ii:: ;::i ; :!i ; :_;::.i:ii!:.i:i:ii:.::i:.!!i_i!::ii:i:::=:-;i:::}i_i:_;;i:!_::::.ii::;:::i_:._:_}::.ii!ii::i:_!i:.:!::i!::i;i_il:_i;;::: _i_:_!_!_ii:.i!;_;:::_::i_:::ii:::;!:_}_!_ii::_i:::_:: :::: .: ::;:ii:::: ::ii:.:.17ill .:!.:!; ii_ _-w_._.qt

..........."........o.5:..........................:::...............................: .................................::34/134........................................................S/A......................:.....:: .........................
SSC2-45 0.5 biangane_ 1341134 573 380 19/134 E_dal El_m_nt
SSC2-15 0.3 Molybdenum 231134 21 380 - 01134

SSC2-7 0.$ Nickel 134/134 798 15001150(Cal) 2/134 FpmlnCA

b(WC2-1 11.-5 Potassium 103/134 2700 N/A
SSC2-14 0.5 Silver 25/134 74 380 01134

SSC2-23 0.5 Sodium 19/134 8 N/A

SSC2-15 0.5 Thallium 11134 50 6.1 1/134

_/I SSC2-50 0.5 Titanium 27./134 1780 47000 01134
biWC2-1 11.5 Vanadium 134/134 49 540 01134
SSC2-8 0.5 Zinc 132/134 1020 23000 01134

+: Shacldettle & Boemger 1984
": Moctvedt 1987

"': 4001130, Residential: EPA/Cal State
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€ Table 2-2 PCB- and Lead-Contaminated Soil Volume Estimates

|
Estimated Soil

Contamination Location Volume

(cubic yards)

PCB/LEAD-SCA-1 950

|
PCB/LEAD-SCA-2 225

l PCB/LEAD-SCA-3 300

t

lIB PCB/LEAD-SCA-4 350

Total Estimated Volume of PCB/Lead Contaminated Soil 1825

I

|

L

L,

_ii_ 2-15
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2.4 ANALYTICAL DATA
1

Chemicals detected in previous soil investigationsare listed in Table 2-1, PotentialChemicals of
Concern. The chemicals are divided into four analytical groups: volatile organic chemicals
(VOC), semivolatile organic chemicals (SVOC), pesticides and PCBs, and metals. No analysis
was conducted or reported for oil, paint thinner, or extractable petroleum hydrocarbons.

2.4.1 Selection Criteria for Chemicals of Concern

Chemicals detected in the soil were reviewed for possible selection as a contaminant of
potential concern. A detected contaminant is eliminated from further consideration as a
chemical of concern if one or more of the following conditions apply:

1. It is detected infrequently, usually in only one or two samples, and there is no
previous information indicating that it was used on the site.

2. It is detected only at concentrations less than three times the method detection

limit.
3. It is not a site-related contaminant, but instead is a laboratory contaminant or a

metal at concentrations within background levels based on surveys of their natural
_" abundance in non-industrial areas in California or NAS Alameda base-wide.

4. It is detected at concentrations less than the conservative risk-based preliminary
I remediation goals (PRG) for a residential scenario derived by EPA Region 9 and

CALEPA.

5. It is an essential nutrient for animals or plants such as copper, iron, calcium,

magnesium, manganese, sodium, and zinc.

2.4.2 Screening for Chemicals of Concern
!:

Samples were screened for eachgroup of chemicals as follows:
ill

VOCs

No VOC was identified as a chemical of concern. All the VOC chemicals detected were

eliminated as contaminants of concern because of their infrequency and their
concentration were three orders of magnitude (1000 times) less than the PRGs.m

B
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_' SVOC
Ill

All SVOCs were eliminated because of their infrequency except for bis-2 (ethylhexyl)
phthalate (bis-EHP). However, bis-EPH is commonly used as a plasticizer and am
laboratory contaminant.
Bis-EHP above the PRG was tbund in one of the 134 samples and in field blanks at 0.66

m ppm. Thus, bis-EHP appears to be a laboratory contaminant or at worst indicate localized
hits from plastic debris in soil samples. Therefore, bis-EHP is not a site-wide chemical
and is not considered a contaminant of concern at the site.

t

Pesticides/PCB

All the chlorinated pesticides detected were eliminated as contaminants of concern
because of the low frequency of hits for the BHCs, DDT, and glyphosate compounds.
PCBs includingAroclor1248, 1254. and 1260 were detectedabove theirrespectivePRG
in severalsamplesandhence are includedas chemicalsof concern.

m Metals

All metals except for beryllium, cadmium, lead, manganese, and thallium were eliminated
because the highest concentrations detected were less than background levels or less than
their respective PRGs. Further comparison of the frequency of occurrence of cadmium

and thallium samples above PRG indicate localized hits and do not represent a site-wide
distribution. Although beryllium was considered a potential compound of concern, the
back_ound concentration of beryllium (0.84 ppm) was higher than the maximum found

m at Site 16 (0.70 ppm). Therefore, beryllium is recommended for evaluation on a base-
wide level. Manganese is an essential micronutrient to plants and animals. Thus, the only
site-specific metal of concern is lead.

s

2.4.3 Distribution of Chemicals of Concern

Soil Lead

Vertical distribution of elevated lead concentrations appears restricted to depths of less
than one foot below ground surface (Figure 2-7: Concentration of lead at various sample
depths [Total of 134 samples]). Below 1 foot, the average lead concentration of 9.0 ppm
or less is less than the background concentration. Average lead concentration at 0.5 foot
is 177 ppm. The lateral extent of elevated lead is depicted by the four areas containing

tip
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Figure2-7 Site 16 - Concentrations of Lead at Various Sample Depth
(Total of 134 Samples)

177.67
180.00

160.00

140.00
I

(:1
120.00

6
c 100.00

I-,-) o
i_o-- €O 80,00

ol
60.00 48.11

CD
> 40.00
,,€

20.00 5.83 6.43 8.60 5.40 6.16 8.32

O.00 _/z///////r_/_/_, _//7pI/;717711127/7___,_'/////J////////////__,___/z//z//_zz_///zz_, _z/27///277_/F//_//A, _P7///////////2_/////_,

O.0 0.5 1.0 1.5 2.5-3.5 5.0-5.5 6.0-10,O 10.5- 15.0

Sample Depth (ft)

J
I



m

lip

m greater than 300 ppm in Figure 2-5, Lead 300 ppm Concentration Contour. The
distribution of lead in soil may be natural or reflect past disposal of possibly paint thinner
used to strip lead paints, or lead paint, or the application of used motor oil as a weed

am killer.

Soil PCB
m

Vertical distribution of elevated PCB concentrations (specifically Aroclor 1248, 1254,
,m and 1260) is restricted to depths of less than one foot bgs (see Figure 2-8, Average

Concentration of Total PCBs at Various Depth). Average PCB concentration at 1 foot is
0.066 ppm, which equals the residential PRG for total PCBs. Average PCB concentration

,B at 0.5 foot is 1.835 ppm (if half the detection limit values are used for samples reported as
none detected for PCBs). PCBs were also detected in storm drain samples in
concentrations as high as 0.8 ppm. However, a significant number of samples were

reported as none detected, with 17 of 134 samples reported to contain above various
detection limits. Three areas have elevated PCB concentrations above 1 ppm (Figure 2-4,

u PCB 1 ppm Concentration Contour). The NW affected area contains primarily Aroclor
1260 PCBs. The other two affected areas are exclusively Aroclor 1254 PCB. The
distribution of elevated PCB concentrations appears to indicate that the NW affected area
contains residues of transformer leaks, as reported in the historical data, and was probably
a staging area for the use of PCB oil as weed controller. Aroclor 1254 was detected only
in the two other affected areas, which suggests the storage of PCB-containing equipment
in those locations.

m 2.4.4 Data Quality

m Data collected by Canonie in 1990 did not meet NAVY Level D or EPA's CLP reporting
requirements. As such, quality control data for precision, accuracy, representativeness,
completeness, and comparability (PARCC) for laboratory and field data were not

reported.

PCB Data
IlP

Data precision could not be validated for the 1990 PCB data,especially for samples
reported with high (greater than 0.5 ppm) detection limits for the Aroclors and the
SVOCs. Fifty of the 134 samples in the data pool were reported with a detection limit of
0.5 or greater for non-detect PCB samples. Thirty-eight of the 134 samples analyzed had

I" detection limits for PCB samples greater than 1.0 ppm (Figure 2-9).

i_' 2-22
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I
Thallium Data

-- Data summarized in the Tables of the 1990 Canonie report were not correct. The
laboratory analysis incorrectly reported sodium concentrations as thallium.

m
Bis-2(ethylhexyi)phthalate Data

m Laboratory quality control sample results were reported by only one out of the three
laboratories that analyzed for SVOC for the 1990 samples. The reporting laboratory had
detected bis-EHP in the laboratory blanks in significant concentrations (as high as 0.66

u ppm). This indicates that bis-EHP was a laboratory contaminant rather than a
contaminant at the site.

Oil and Petroleum Hydrocarbon Data

Historical site use information indicates that paint thinners were stored and PCB oils used
as herbicides. Current site conditions show visual oily patches on surface soil. Previous

investigation did not analyze for oil and paint thinner; hence the sample analysis is

considered incomplete. Furthermore, results collected cannot be compared to site use
data for paint thinners and oil; hence historical investigation data is not comparable to

m chemical-use information.

2.5 WASTE CLASSIFICATION CHARACTERIZATION OF SOIL SUBJECT TO
" REMOVAL ACTION AT SITE 16

I A preliminary assessment was conducted to determine if the soil, subject to the removal action, is
likely to be classified as TSCA waste or as Hazardous Waste (requiring Class 1 land disposal and
possibly treatment ) or is likely to be a designated waste (requiring Class II land disposal,
without treatment).

Soil at the site is present in four discrete areas. Based on data from previous investigationsum
(summarized in Figures 2-7 and 2-8 of this document) the primary chemicals of concern
identified at Site 16 are PCBs and the metal lead. The areas identified as subject to the removal
action are shown on the Site Plan, Figure 2-6. Approximately 1800 cubic yards of soil is
expected to be excavated during the removal action.

_' 2-23
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Figure 2.8 Site 16 - Average Concentration of Total PCBs* at Various Sample Depth
: (Total of 135 Samples)
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Figure 2-9 Site :16 - Distribution of PCB Concentrations (Total of 135 Samples)
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m For the soil to be a TSCA waste the soil would have to contain 50 ppm or more of PCBs (40
CFR Part 761.60 8 (3) and (d). As the maximum concentration of PCBs found in Site 16 soil is

23 ppm and the average is much less than the soil, the soil is not a TSCA regulated waste.
im

In order to assess whether the soil is likely to be a hazardous waste, or a designated waste, or a
mixture of both, soil samples were collected from the three of the four designated excavation
areas and subject to laboratory analyses for total and soluble PCB and lead concentrations in
accordance with CCR Title 22 requirements, which also include RCRA requirements. A fourth

-- area was difficult to access and was therefore not sampled but the results are not expected to be
substantially different from those for the three areas sampled. Additionally, all areas where soil
is to be removed for off-site disposal will be subject to additiona! sampling as needed to meetm
waste acceptance criteria for the receiving land disposal facility.

.. Sixteen samples were collected from four areas as shown on Figure 2-10. The samples were
collected by PRC Environmental in April 1997,at locations specified by Moju, and submitted to
a Navy approved laboratory for compositing and analyses. Each composite was formed from

m four samples and are designated as Composite I, II, III, and IV. The results of the analyses are
summarized in Table 2-3 and indicate that it is very unlikely that the soil will be classified as a
hazardous waste as the total and soluble concentration are both substantially below hazardous
waste threshold concentrations.

'- 2.6 STREAMLINED RISK EVALUATION

The chemicals of concern, lead and PCBs, are distributed in residual surface soil at Site 16 at

concentrations exceeding their respective PRGs. The residential/industrial CAL-Modified soil
PRGs for lead are 130/250-400 ppm, while the residential/industrial soil PRG for PCB are

,, 0.066/0.34 ppm. The PRGs are health-based concentrations that correspond to either a one-in-
one-million (106) cancer risk or chronic hazard quotient of one, whichever is lower. The
conceptual site model (CSM) used to develop health risk-based PRGs for soil were based on

" incidental ingestion and dermal contact exposure pathways for 30-years occupancy by on-site
residents (residential) or worker (industrial) of residual chemical-affected soil. Other exposure

.. pathways not used in the PRG CSM that maybe applicable to Site 16 include (a) potential
ecological concern and (b) fugitive dust to downwind off-site areas.

" The Conceptual Site Model (CSM) for current and future use scenarios for Site 16, shown in
Figure 2-11, indicates the following:

m
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Table 2-3
III

Site 16 - Solubility Test Results
n

(PCBs)

"' Pesticide Organics Analysis by EPA 8080
Sample ID Date Sampled Matrix Sample Depth

(ft) PCBs* CWET PCBs** CWET DI***
(mgikg) (mg/L) PCBs (mg/L)IN

022-S16-001 4/18/97 Soil 0.5 0.108 <0.004 <0.004

0224 16-002 4/18/97 Soil 0.5 0.137 <0.004 <0.004
inl

022-S16-003 4/18/97 Soil 0.5 0.112 <0.004 <0.004

022-S16-004 4/18/97 Soil 0.5 0.205 <0.004 ****
I

Note:
*: PCBs concentration is the total od Aroclor-1254-and Aroclor-1260.

m **" CWET - California Waste Extraction Test using Citrate buffer as extraction solvent, and the extract was
analyzed for PCBs.

***" CWET DI - California Waste Extraction Test using Deionized Water to replace Citrate buffer as extraction
solvent, and the extract was analyzed for PCBs.

_€ **** Sample needs re-run, result is not available.

Total Threshold Limit Concentration (TTLC): PCBs = 50 mg/kg, Lead = 1000 mg/kg
" Soluble Threshold Limit Concentration (STLC): PCBs = 5 mg/L, Lead = 5 mg/L

I

_ (Lead)

Lead Analysis by EPA 6010
" Lab 1I) Date Sampled Matrix Sample

Depth (ft) Total Lead CWET Lead CWET DI TCLP Lead
(mg/kg) (mg/L) Lead(mg/L) (m_JL)

,,,, 022-S16-001 4/18/97 Soil 0.5 78.9 2.5 0.93 0.083

022-S 16-002 4/18/97 Soil 0.5 87.8 2.2 1.0 0.086

022-S 16-003 4/18/97 Soil 0.5 42.1 1.4 0.66 0.058

022-S16-004 4/18/97 Soil 0.5 73.9 2.4 1.3 0.160

m 2-28
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m Source areas

Current source areas include surface soil containing over 300 ppm lead and/or 1.0 ppm total
" PCBs. However, most of the area is covered with runway perforated steel plates.

Future source areas (post removal action) should contain residual surface soil containing an
average of less than 130 ppm lead and/or less than 0.34 ppm total PCBs without the perforated

runway steel plates.
m

Exposure Pathways

Current exposure pathways include on-site incidental ingestion and dermal contact by workers

and off-site fugitive dust inhalation (minimized by the runway steel plates and oil on the surface

,,,, soil) and ecological impacts from surface soil erosion through storm drains to the San Francisco
Bay.

u Future exposure pathway (post removal action) may include on-site and off-site fugitive dust,

incidental ingestion (and on-site pica activity for residential use only), dermal contact, impact to

groundwater, storm water impact, and ecological concerns.

Potential Receptors
I

Current potential receptors include on-site workers, downwind off-site residents, nearby schools

and workers, and San Francisco Bay fauna and flora.a

Future potential receptors include on-site workers or residents, downwind off-site residents,
m nearby schools and workers, and San Francisco Bay fauna and flora.

Removal of surface soil containing elevated concentrations of lead and PCBs may reduce the
m

cancer risk for future unrestricted use of Site 16 by one to two orders of magnitude (10 to 100

times).

D

2.6,1 Previous Risk Assessments and Evaluations

m No previous risk assessments have been conducted for Site 16. Conditions at the site

meet the following NCP requirements for a removal action (40 CFR 300.415(b)(2)). The

criteria that are applicable include:

2-29
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• Actual or potential exposure to nearby human populations, animals, or the food chainm

from hazardous substances or pollutants or contaminants.

• High levels of hazardous substances or pollutants or contaminants in soils largely at
m, or near the surface, that may migrate.

• Weather conditions that may cause hazardous substances or pollutants or
contaminants to migrate or be released.m

2.6.2 Health Effects of Lead and PCBs on the Human Population and
'- Environment

Lead
m

Chronicexposure to lead generallyresults in 90%accumulationin the bones. Lead
m impairs the formation of red blood cells largely by inhibiting hemsynthetase and d-ala-

dehydratase. Chronic lead poisoning results in anemia and lead encephalopathy.
Symptoms include headache, giddiness, insomnia, amblyopia, deafness, depression,

m stupor, tremor, mania, delirium, convulsions, paralysis, ataxia, and coma. A
neuromuscular syndrome called "lead palsy" may be evident. Acute toxicity is most
common in young children with history of pica. Anorexia, vomiting, malaise, or
convulsions due to increased intracranial pressure may occur. May leave permanent brain
damage if blood lead is increased above 0.05%. Chronic toxicity is shown in children by

n weight loss, weakness, or anemia. Lead poisoning in adults is usually occupational due
mainly to inhalation of lead dust or fumes. Wristdrop and colic rarely occur.

m
PCBs

m PCBs are highly persistent and bio-accumulate as pollutants. Chronic toxicity to the liver

from long-term exposure is reported. At high doses, it causes suppression of the immune

system, reproductive dysfunction, birth defects, and liver tumors. It is a suspected
m carcinogen.

m Toxic effects in humans include chloracne, pigmentation of skin and nails, excessive eye
discharge, swelling of eyelids, distinctive hair follicles, gastrointestinal disturbances.
Toxic symptoms in animals include hepatocellular carcinoma, hypertrophy of the liver,

m adenofibrosis, weight and hair loss, mouth and eyelid edema, acneform lesions, decreased
hemoglobin and hematocrit, gastric mucosal ulceration, and reduced ability to reproduce.
PCBs may reasonably be anticipated to be carcinogens.

D
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2.6.3 Documented Exposure Pathways

No pathwayhas been documented for Site 16.

2.6.4 Sensitive Population

Sensitive populationsatthis site includechildrenat the neighboring EncinalHigh School
and the only sensitive endangeredspecies on NAS, Alameda,the Californialeast tern
(Sterna albifrons browni). Other sensitive species lists compiled for the San Francisco
Bay must be considered because of stormwater impacts on the bay.
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m 3.0 IDENTIFICATIONOF SOILREMOVALACTIONOBJECTIVES

3.1 STATUTORY FRAMEWORK
In

This removal action is taken pursuant to CERCLA and the NCP under the delegated authority of

the Office of the President of the United States by Executive Orders 12080 and 12580. Thesem
orders to provide the U.S. Department of the Navy with authorization are non-time-critical

because a six-month planning period was available from the time the removal action was
m determined to be necessary before the initiation of removal actions.

This EE/CA complies with the requirements of CERCLA, SARA, NCP at 40 CFR Part 300,m
DERP at 10 USC Sec. 2701, et seq., and EO 12580. This EE/CA is being pursued under 40 CFR
Part 300.415(b)(2):

a

• Actual or potential exposure to nearby human populations, animals, or the food chain from
hazardous substances or pollutants or contaminants

m
• High levels of hazardous substances or pollutants or contaminants in soils largely at or near

the surface, that may migrate

• Weather conditions that may cause hazardous substances or pollutants or contaminants to
migrate or be released

m The requirements for this EE/CA and its mandated public comment period provide opportunity
for public input to the cleanup process. The entire process is also described by the NAS

m Alameda Draft Federal Facility Site Remediation Agreement (FFSRA), 1993, which has not yet
been completed. Parties to the FFSRA include the DON, USEPA, and CALEPA (DTSC and

SFBRWQCB).
i

3.2 DETERMINATION OF REMOVAL SCOPE

i
The physical removal and treatment of PCB-and lead-contaminated soil are not anticipated to
exceed 1 month in duration at a cost not in excess of $600,000. The medium that will be subject

n to a removal action consists of soils containing PCBs above 1 ppm and lead above 300 ppm.

This removal action does not attempt to remediate other contamination at the site, such as

m dissolved components in groundwater. This removal action would minimize the need for other
removal actions (restarts) to protect health, welfare, and the environment prior to implementation
of the final remedial treatment chosen through the RI/FS process.

m 3-1

i



gl

D

I
3.2.1 Recommended Action Levels

m Three types of Action Level were considered for this EE/CA: Removal Action Level;
Average Residual Level; and Treatment Level. The Removal Action Level is the
concentration above which is subject to remediation under this EE/CA. The average
residual level is the average concentration in residual soil following completion of
removal action. The treatment level is the concentration in soil following soil treatment

m for on-site replacement at the site.

The recommended Removal Action Level for lead is 300 ppm. However, as a result of
the distribution of lead in soil at the site, Average Residual Level of lead following soil

removal is projected at less than 130 ppm (see Table 3-1). Any soil treatment and
m placement of treated soil at the site will also be no greater than the Average Residual

Lead concentration of 130ppm (Residential PRG). Similarly, the Removal Level for
PCBs is 1.0 ppm. However, based on the historical PCB distribution at Site 16, the

Average Residual Level of PCB is projected to be between 0.066 - 0.34 ppm (residential
and industrial PRG for Aroclor 1260). The recommended Treatment Level for PCB for
on-site placement is 0.34 ppm (industrial PRG).

3.3 DETERMINATION OF REMOVAL SCHEDULE
m

The schedule for the contaminated soil removal action to be conducted within Site 16 have been

developed as part of an EE/CA Approval Memorandum. A preliminary schedule was presented
m

as part of the Approval Memorandum. The schedule for the above referenced removal actions is
presented in Figure 3-1. An Implementation Work Plan will be prepared containing details of
schedule, health, safety, and engineering controls for the selected removal action alternative.

m

m

m

D
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' Table 3-1

i Site 16- Action Level Suimmary
i

i
1

PROPOSED PROJECTEDAVEI_GE GOAL OF
CONTAMINANTS PURPOSE .REMOVAL RESIDUAL TREATMENT

ACTION LEVEL LEVEL FOR ON-SITE PLACEMENT

_I_ii_i_i!ii!!!:iiii_ii!!ii!:i!:3_:ii__ !_iii!i!i_!ii!!i _i_!_!i_!:?:ii!i!!_:i_:III _::i::!!i':!: :::_ j i.Fi_ii:i_!!i:i_?:I ii: I( _:_: _il [:'::::I I :i::i:i?" ::!:i.i._ii.::i I:!_I:.::::ii:::_ I _:I:_: . ' " : •

to LEAD ::i!:.iii_EB:A_i!!i_ :ii iii!:i(i):_:13O n__. . :-:::::::::::::::::::::::::(:::::i:::i:: :::::::::::::::::::::::::::::: . ./:::::!:: _]._71':(:' _7 !:::::::-::: .!:!:::: ::::::::::::::::::::::::::: .... ::::[,: .: :i: ' " ::,: :i:.]. : i:.: :!..]::i:ii:::.:?:)i:):_:3:]::'::.. • ..! :..: "' I_ ..

i313i3_iiii_i_ii:!i#::ii:!::ii!ii::i::ii!i:.:i::_i!i_ii::iII <..STL_ i :t.o

PRIMARY CAL PRG Commercial CAL PRG Residential(130 ppm) (1) CAL PRG Residential (130 ppm)
ARARS (250 - 400 ppm) (2) Title 22 STLC (Soluble < 5 m_:,/L)

I ::' O0 ' IO34PP : I :i ::

PRIMARY TSCA Clean (1.0ppm) EPAPRG Residential/0.066 ppm) EPAPRG Conmaercial(0.34ppm)
. ARARS EPA PRG Commercial(0.34 ppm)

I
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q qSite _,.A Schedule
NAS Alameda

Jun '97 1 Jul '97 ( Aug '97 i 18/31 Sep '97 I Oct '97 ] NovID Name 6/1 1 6/8 J6115 I 6/22 16/29 I 7/6 17113 t 7/20[ 7/27 I 8/3 18/10 18/17 18/24 [ 9/7 I 9/14 19/2119/28I101sI10n2110_19110128111/2111/9
1 LEGALDOCUMENTS'(MOJU) { . ]i 9/30

2 Prepare Draft Final EF_/CA [ ] 6/17

3 Review Draft Final EF./CA 6/17 _ 6/24

4 Revise & Issue Draft Final EE/CA 6/24 I _ 7/]

5 !Public Notice_ 7/' 4 D7/14

6 PubliCRev/evv 7/11 _J 8/8

7 Prepare Draft ACtion Memo 7/24 t J 8/8

8 Review Draft ACtion Memo 8/15 _ 8/20

9 Finalize & Sign ACtion Memo _1_8125

10 Issue Action memo 8/2s_8/2s

11 Prepare Resp. to Comments & Issue Final EF.JCA 8/6 { J, 9/30

12

13 CONSTRUCTIONDOCUMENTS(IT & PRO 7/1 I ] 8/11 :

14 Prepare Documents 7/1 i I 7/21

15 Review Comments 7/21 [ J 8/4

16 Finalize & Issue Documents 8/4 _ 8/11

17 Precon Meeting _J/13I 8/13

18 ConstruCtion start: 8/18 _ 8/18

[

Project: I Critical L J Progress , i Summary v ,1_

Date: 7/11/97 I Noncritical I J Milestone _i_ Rolled Up <>
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3.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The following discussion of Applicable or Relevant and Appropriate Requirements (ARARs) is

based on the project being a removal action. The removal action is intended to minimize or

mitigate potential adverse effects to human health and the environment. However, the decision

as to whether this will be a final response will be determined by specific risk assessment.I1;

Federal Applicable Requirements include the substantive requirements of the Clean Air Act.
m State of California Applicable Requirements include similar health and safety requirements, and

substantive requirements, but are generally more stringent than Federal requirements.

Additionally, State of California requirements for hazardous waste transport and disposal are

applicable to those soils, that are classified as hazardous waste.

-, Implementing regulations for TSCA are considered relevant and appropriate requirements for the
removal action. The cleanup goals chosen, based on the chemicals identified to be present at the
site, for this project are based on regulatory guidance (USEPA and CALEPA) for final cleanup.

m The discussion of the application of these recommended cleanup levels to this project is in
Section 3.2.1 of this document.

3.4.1 Applicable Requirements

" Federal Applicable Requirement that will effect the handling, health and safety, and final

disposition of media during the Site 16 removal action is the Clean Air Act (40 CFR
Part 50). The ARAR is action specific.

State Applicable Requirements that will affect the handling, treatment, and final

In disposition of media during the removal action include requirements of the California
Health and Safety Code sections related to removal actions, including health and safety

requirements during the removal action. These State requirements are action specific.
aid

The following is a more detailed explanation of the identified ARARs. Compliance with

these ARARs is considered practicable at this point. Any ARAR non-compliance will be
documented in the site close-out report.

m 3.4.2 Federal Applicable Requirements

Clean Air Act (CAA), as regulated under 40 CFR Part 50.6 - National Primary andB
Secondary Ambient Air Quality Standards, lists the ambient air quality standards for

3-5
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particulate matter as 150 micrograms per cubic meter for 24 hours, and 50 micrograms
per cubic meter as the annual arithmetic mean average. The standards are measured as

PM-10 and are applicable for excavation or other activities that may generate air

emissions (e.g., fugitive dust). The generation of dust will be minimized during the
removal action by thoroughly saturating the soil with water prior to start of the removal

action, during soil removal action, and until verification sampling results are finalized andm
demonstrate that the cleanup goals have been achieved. Additionally, equipment
movement over the affected area will also be conducted in a manner that minimizes

traffic in the area subject to the removal action. The Construction Work Plan for the
project will require that transit of excavation equipment within the removal action area be

minimized and that transit of transport trucks within the Site 16 be allowed only in areas
not subject to the removal action or where the depth of excavation for the removal action
has been achieved. Primary monitoring will be by visual observation. Excavation work

will be halted and additional water applied to the excavation area at any time when visiblem
dust is generated. In addition, overall compliance with regulations will be demonstrated
by monitoring particulate emissions at the facility fence line and also with personal air

m monitors for site workers.

3.4.3 State Applicable Requirements

California Health and Safety Code, Section 25323.1 includes substantive State

m provisions, conditions, and requirements for preparation of remedial action work plan for
non-emergency removal actions. Compliance of this document with these provisions is
summarized below:

RAW Requirements Documentation

m Description of On-site Contamination EE/CA - Section 1.0
Removal Action Goals EE/CA - Section 2.0

Alternatives Considered and Rejected EE/CA - Sections 3.0 and 4.0
m Identification of Removal Action EE/CA - Section 5.0 and

and Detailed Engineering Plan Implementation Work Plan

Relevant and Appropriate Requirements

Title 4,Code of Federal regulations (CFR)_ Part 761_ Polychlorinated Biphenyis

(PCBs) Manufacturing Processing_ Distribution in Commerce_ and Use Prohibitions.

This chemical specific ARAR is considered relevant and appropriate for the Site 16
removal action as a chemical specific ARAR. The concentrations of PCBs identified at

_' 3-6
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Site 16 are below the threshold concentration (50 ppm) for mandated actions under
TSCA. However, TSCA does provide the guidance of requiring clean-up to 50 ppm.

USEPA Region IX Preliminary Remediation Goals (PRGs) [USEPA 1995] are health-
basedvalues used to predict single-contaminanthealth risks for specific media. These
valuesdo not necessarily represent site specific cleanupcriteria,but are a useful tool inm
screening sites to identifycontaminantsthat shouldbe evaluatedand for assessing
removal actionclean-upgoals. As the final clean-upgoals for the site have not been
defined, PRG scenarios for both residential and commercial usage are described. A
PRG, residential scenario, of 400 ppm is established for the metal lead. For the PCB
Aroclor 1260, 66 parts per billion (ppb), and a commercial scenario PRG of 340 ppb have
been set by USEPA. PRGs for the other site Aroclors are less restrictive.

m Guidance on Remedial Actions for Superfund Sites with PCB Contamination
[USEPA 19901recommends a 1 ppm soil action level for PCBs when remediating
contaminated soils for residential land use. The action level is determined by a risk-based

m calculation that considers ingestion, inhalation, and dermal contact as the exposure
pathways.

CALEPA PRG (Lead Spread Model) includes risk-based concentrations for the metal
lead, for different media. While these PRG concentrations do not necessarily represent

m site specific cleanup criteria for the metal lead, they are generally considered to be safe
and are, therefore, a useful tool in screening sites to identify concentrations of concern

and to provide, as the name implies, preliminary remediation goals. For the metal lead,lIB
the California PRG for residential usage is 130 ppm, but is subject to revision upward
based on site-specific conditions and the extent and nature of the lead problem at the site.

II

3.5 AGENCIES WITH REVIEW AND OVERSIGHT RESPONSIBILITIES

m Regulatory agencies that will have oversight responsibilities for site activities and remedial
action alternatives analyses include:

lib

USEPA - All remedial activities will be subject to USEPA's oversight.

m CALEPA DTSC- All remedial activities will be subject to CAL-EPA oversight.

BAAQMD - Will enforce requirements restricting discharges of pollutants to the atmosphere
during remediation of the site.

_' 3-7
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City of Alameda- Will enforce traffic control for transport of trucks through the City and may
restrict working hours and noise levels during the removal action.
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4.0 IDENTIFICATION AND SCREENING OF GENERAL REMOVAL ACTIONS
g

AND TECHNOLOGIES

m To achieve the removal action objectives described in Section 3.5, site-specific data from the site
characterization were reviewed so that potential alternatives could be identified, developed, and
evaluated. The removal action alternative development and evaluation process proceeded as
follows: First, applicable general removal actions and technologies were identified and screened
with respect to site-specific data. Second, candidate removal actions were developed from the
initial screening. Third, the alternatives were evaluated based on effectiveness, implementability,
and cost and compared with one another to identify a preferred alternative. Section 4.1
summarizes the general removal actions and treatment technologies that were identified and

m screened for this removal action. The removal action alternatives are developed in Section 4.2
and evaluated in Section 4.3.

m
Alternatives are evaluated assuming PCB and lead contamination only. Other organic
compounds and inorganic products were not identified as primary contaminants in previous

a investigations and are not considered within the scope of this removal action. Other compounds
not addressed as part of this removal action will be evaluated as part of the RFFS for the NAS
Alameda Complex. An initial discussion of potential alternatives and applicable technologies in
this section will be followed by a more detailed analysis of the four selected options including
their effectiveness, implementability, and cost.

m
The effectiveness criteria used were the following: (a) protection of human health and the
environment; (b) ability to achieve the target cleanup levels; in other words reduction of toxicity,

m mobility, or volume through the removal action; (c) compliance with ARARs and other
guidance; and (d) long- and short-term effectiveness of the alternative.

D

The implementability criteria were the following: (a) technical feasibility, including commercial
availability; (b) administrative feasibility; (c) availability of services and materials; and (d)

m regulatory agency and public acceptance.
The cost evaluation of each alternative is based upon estimates of capital costs and operation and
maintenance costs.

lIB

4.1 IDENTIFICATION OF POTENTIAL TECHNOLOGIES

gl

Potential technologies are those which are appropriate for the site contaminants and may achieve
the specific objectives, but may not necessarily be technically effective, successfully

B implementable, or cost-effective. A wide range of potential technologies was initially considered

_' 4-1
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to ensure that no reasonable altemative was overlooked. Six general removal actions which mayS
be applicable to Site 16 were considered based on the screening criteria defined above. The
waste treatment processes associated with each removal action were also evaluated based on their

w technical feasibility and effectiveness. The general removal action and technologies/processes
that were screened are shown in Tables 4-1 and 4-2. If any of the potential technologies options

failed the technical feasibility, effectiveness, or implementability criteria, it was dropped from
further consideration. The last two columns of Table 4-1 show the initial screening decision and
the basis for each remedial technology considered. A detailed description of the screened

technologies is presented in Appendix B.

m

n

m

J
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GENERAL REMOVAl ACTION AND TECHNOLOGY SCREENING SUMMARY
SITE 16 - CANS - 2 AREA

Genial Response Remedial Technology Estimate Initial Screening
Action/Process /Process Effectiveness Implementabili_ Cost Decision Comments

+

No Action No Action Low Good Low Consider Servesas baseline, contaminants remain indefinitely

]pstJtutional Deed Restrictions Low Good Low Eliminate Minimal protection to human health and the
Consols Fencing Low Good Low Eliminate environment, not permanent soil remediation solution

Containment Capping Low Good Low Consider These actions prevent exposure and further migration
Actions Vertical Barriers Low Moderate Moderate Eliminate however, they provide only limited protection to

Horizontal Barriers Low Moderate Moderate Eliminate human health and the environment and limit future
Surface Controls Low Good Low Eliminate land use

Excavation High Good Moderate Consider Effective, easy to implement
Actions On-Site Backfill Moderate Moderate Low Consider Lack of certainty about long-term monitoring and closure requirements

ClassI Disposal High Good High Consider Can pretreat for _ead and PCI_sprior to disposal
Class II Disposal Moderate Good Moderate Consider Case by case acceptance of waste

4;;=. Class III Disposal Low Difficult Low Eliminate Soils do not meet stringent lacility acceptance criteria
t_ Recycler Low DJllicult Low Eliminate Lead and PCB concentrations too high for acceptance

In Situ Action Solidification/Stabilizlation Moderate Moderate Low Consider Immobilizes lead may immobilize PCBs
Aefoble BJoremediation Low Moderate Moderate Eliminate Not proven effective for all PCBs, not elfective for lead
Anaerobic Bioremediation Low Difficult Moderate Eliminate Not feasible in shallow soil (<2 It bgs) nor for lead
Vitrification _ High Difficult Very High Eliminate Complex technology, very high costs

-x Situ Actions SoilWashing Moderate Moderate Moderate Consider Effective for removing lead and potential PCBs
Acid Washing Moderate Moderate Moderate Consider Effective for removing lead, not ellective for PCBs
Solvent Extraction Moderate Moderate Moderate Consider Elfective for removing PCBs and potentially lead
Slurry-phase Bioremediation Moderate Moderate Moderate Consider Effective for removing PCBs, not effective for lead
ControlledSolid-phaseBiotreatment Low Difficult Low Eliminate Not effective for lead, lead toxic to microbes
White-rot Fungus Low Dilficult Moderate Eliminate Not proven technology, not effective for lead
Solidilication/Stabilization Moderate Moderate Moderate Eliminate In-Situ more cost effective

Chemical Dechlorination Low Dilficult High Eliminate Elfective for PCBs, not effective for lead
Ultrasonic Detoxification Low Dilficult High Eliminate Not proven technology, not elfective for lead
Incineration Moderate Good High Efiminate Proven i'or PCBs, but not tead, very high costs
Thermal Desorption Moderate Diflicult Moderate Eliminate Proven for PCBs not lead, dilficult for site-specific soil
Pyroplasmic Low Dilficult High Eliminate Not eflective for solid wastes or lead
Photo Dehalooenation Hioh Good Moderate Consider Effective for PCBs, not effective ,for lead

4-3
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NAVAL AIR STATION, ALAMEDA
07/10/95 SFFE16 - CANS-2 AREA TABLE 4-2w

WASTE TREATMENT PROCESS SCREENING

toj. #: 95A1601

el General Contaminant General Contaminant

Reeponee Treatment Proceae Treated Response Treatment Process Treated

Action PC8 Metal Action PC8 MetalIIII

Institutional

No Action Do Nothing - Control Natural Attenuation O

Actions

Contaminment Capping • • Removal &
Actions Disposal Excavation & Land Oisposal • O

ImP Encapsulation • • Actions

Electrolytic Recovery Techniques • Oehalo£1enation •

Air Stripping & Steam Strip_3ing • Ozonationell

Evaporation Eval3oratJon

In-Situ Physical and Chemical Fixation • • Physical & Chemical Fixation • •Ill

Treatment Aerobic Process • Liquid-injection IncinerationActions

Anaerobic digestion Rotary Kilns Incineration 0
el

Enzymatic Treatment Fluidzed Bed Thermal Oxidation

Thermal Desorption • Wet Oxidation

DetoxificatJon • Pyrolysis •

Activated Carbon Adsorption • Ex-Situ Supercritical Fluid Extraction

am Treatment
Distillation Actions Plasma System

Electrolytica Recovery Techniques • Tncineration •

el
Hydrolysis Catalytic Incineration

Ion Exchange • Aerobic Process •

II Ex-Situ "
Treatment Solvent Extraction • Surfactant Washin_ •

Actions
Membrane Separation Technolgy Abaerobic Di_lestion

el Air Strippincj & Steam Strippin 9 • Enzymatic Treatment

Freeze Crystallization Photolysis •

el Filtration and Separation • • Chemical Oxidation & Reduction

Chemical Precipitatoin • Termal DesorpatJon •

III Thin-film Evaporation Detoxification •

alp References:

I. EPADocument.1993; RernediationTechnologiesScreenin_ MatrixendRofetoncaGuide,VersionI.

el 2. DHS/-I'SCD Third Biennial Report. 198(9; Alternative Technologies for Recvcllng and Treatment of Hazacdous Wastes

3. Freemen. Hair y M.; Standard Handbook, of H&zerdous Waste Treatment and Oi={0o= =1
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4.2 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVESII

Following the screening of general removal actions and technologies, demonstrated and

m potentially applicable technologies were considered from the screened generalized classes of
removal action alternatives for the soils at Site 16. These classes include:

• No Action

• Containment Actions

m • Capping

• Removal and Disposal Actions

• Excavation - On-Site Disposalm
• Class I Facility Disposal

• Class II Facility Disposal
m • In-Situ Treatment Actions

• Solidification or Stabilization (Fixation)
• Ex-Situ Treatment Actionsm

• Soil Washing

• Acid Washing
• Solvent Extraction

• Slurry-phase Bioremediation

• Photolytic dehalogenationm
• GAC Adsorption
• Clarification/Filtration

The technologies within the classes may not individually satisfy the site-specific removal action

m objectives. It was thus necessary to assemble and group them to form site-specific removal
: action alternatives. Certain technologies are necessarily associated with other technologies. For

example, depending on the concentration of constituents in the excavated soils and the

m applicability of Land Disposal Requirements (LDRs), excavated soils may require treatment

before disposal. The following specific removal action alternatives were assembled for
remediating soils at Site 16 at NAS Alameda based on the results of the technologies screening:

II

Alternative 1 - No Action

m Alternative 2 - On-Site Treatment with Solvent Extraction and Acid Washing
Alternative 3 - Off-Site Disposal at a Class II Landfill

Alternative 4 - Disposal at NAS Site 2 (West Beach Landfill)

m



J

4.2.1 Description of Removal Alternativesill

Alternative 1: No Action
m

Alternative 1 is to leave the site as is, to take no action affecting the contaminants, and

not to conduct periodic inspection or monitoring of ambient air and groundwater.

Alternative 2 Excavation, Soil Washing and/or Solvent Extraction

Alternative 2 is to remove soil containing PCB concentrations exceeding 1.0 ppm and

total lead concentrations exceeding 300 ppm; separate PCBs from soil through surfactant

m washing or solvent extraction; and remove soluble lead through on-site soil washing or if

necessary acid washing. PCBs in wash water or solvent would be destroyed by UV
oxidation or removed in beds of granular activated carbon (GAC) adsorbers. LeadID

removed from the metal solubilization process is disposed of off-site. Treated soil is

disposed of on-site by replacing in the excavation area.
gl

Alternative 3: Excavation and Class II Off-Site Disposal

Alternative 3 is to remove soil containing PCB concentrations exceeding 1.0 ppm and
total lead concentrations exceeding 300 ppm and to dispose of the excavated soil at a

Class II land disposal facility. Soil removed from the site would be replaced with clean
fill soil.

g Alternative 4: Excavation and Disposal at NAS Site 2 (West Beach Landfill)

Alternative 4 is to move the soil from Site 16 to an new engineered fill to be constructed

at the West Beach Landfill, Site 2. This may be the permanent location of the new fill or

the location may have to be moved to incorporate the fill into the final closure of the
West Beach Landfill; if required by the Site 2 Closure Plan (as yet to be prepared). Soil
removed from the site would be replaced with clean fill soil.

I
4.3 EVALUATION OF REMOVAL ACTION ALTERNATIVES

I Evaluation Criteria

The identified removal action alternatives are evaluated based on three criteria: (1) effectiveness;

B (2) implementability; and (3) estimated costs.

_' 4-6
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Effectiveness
am

The effectiveness of an alternative refers to its ability to meet the cleanup objectives within the

m scope of the removal action. These objectives include: (I) overall protection of public health,
community, and the environment; (2) ability to achieve the target cleanup levels; (3) reduction of

toxicity, mobility, or volume through treatment; (4) long-term effectiveness and permanence; and
m (5) system reliability/maintainability. The preference of each treatment option over land disposal

alternatives, where practicable treatment technologies are available is also considered.

Implementabili_

The implementability criteria encompass: (1) technical feasibility; (2) administrative feasibilitym
of implementing a particular alternative; (3) availability of various services and materials

required; and (4) regulatory agency and community acceptance. Technical feasibility was used to
-, eliminate those alternatives that are clearly impractical at Site 16. Administrative feasibility

evaluates those activities needed to coordinate with other offices and agencies such as permits
and waivers.

Cost

Each removal action alternative is evaluated to determine its projected costs. The evaluation

compares each alternative's capital, operations and maintenance (O&M) costs. For Alternatives
m 2 and 3 the removal action alternative can be implemented in a relatively short period of time and

associated O&M are negligible. These costs are prepared using many sources and include vendor
estimates, disposal facility fees, and estimates for similar projects.

4.4 REMOVAL ACTION ALTERNATIVES

I

The preliminary screening resulted in four alternatives, including the no-action alternative. The

analysis of each removal action alternative consists of a description of the alternative, followed
m by an evaluation based on its relative effectiveness, implementability, and estimated cost.

4.4.1 Alternative 1: No Action
m

Description
m This removal action alternative is retained for analysis to provide a basis for comparison

with other alternatives. For this alternative, no remedial activities would be implemented

at the Site 16 at NAS Alameda. Table 4-3 provides a detailed evaluation of this
m,, alternative.

4-7

I



m

D

Table 4-3

l Alternative 1" No Action
D¢tailed Evaluation

m

EVALUATION CRIT_:IIA EVALUATION

i
No action involves no excavation or handling materials. Therefore, site workers
require no protective equipment and there is no risk to the community from

Overall Protection excavation and rzansportatJon of contaminated rnatenals. There are potential
potential long term risks for migration of contaminants with deterioration of the cover

I and rain water collection system

Compliance with ARAi_s Potential ARARs are not met
uJ

Ill _- Long-term Effectiveness Does not comply with ARARs. Since contaminants are not removed from the
and Permanence soil, fu_Jre migration of contaminants is likely.

_J

Reduction in Toxicity, Mobility, No treatment is involved. Thus, there is no reduction in toxicity, mobiliDt orm
or Volume through Treatment volume of contaminants at the site.

System Reliabilit_/Maint.ainability No treab-nent system is required.
m

Technical Feasibility Technically feasibie.

>-

__ Not administratively feasible since the altemar_ive is not acceptable to regulatoryAdministrative Feasibility agencies and is only used for comparative purpose.
t-- ..-z

I _ Availability of Services and No services and materials are required to implement this alternative.
Materials

Regulatory Agency/ Acceptance to regulatory agencies is doubtful.

Community Acceptance
m

_- - Engineering No Cost has been associated with this alternative.
o - Capital{.j

- Operation & Maintenance (O&M)

m

m

m

m

I
4-8

m

m



In

P

m 4.4.2 Alternative2: Excavation,Soil Washingand/orSolventExtraction

Description

m This altemative consists of soil excavation and on-site soil washing to separate the PCBs
and lead and, if necessary, metal solubilization to remove lead from the soil. Surfactant or

solvent solutions will be added to PCB- and lead-affected soil. The aqueous phase with
high concentrations of the PCBs contaminants is either photolytically treated by UV
oxidation or passed through beds of granular activated carbon (GAC) to remove the

m PCBs. If necessary, the soil will be further acid-washed to solubilize the lead with
subsequent precipitation. Precipitated lead is disposed of at a Class I landfill. Figure 4-1
shows the general process for this alternative. Evaluations of the technical feasibility and

== implementability of this alternative are summarized in Table 4-4.

== Excavation
Soils would be excavated and hauled using conventional earthwork equipment such as a
backhoe, bulldozers, and trucks. Few obstructions to excavation are likely, since

" excavation will be shallow (limited to 1 foot bgs). Activities associated with soil
excavation include the following:

• Mobilization and Site Preparation. Mobilization consists of all activities

associated with mobilizing equipment for Site 16 and preparing staging areas.
m

Site preparation activities include removing perforated runway plates, decommissioning
utilities, removing necessary portions of site fencing, destroying all monitoring wells

lie

located within the excavated area, setting up the on-site soil washing treatment system,
and performing the preliminary earthwork necessary for excavation. Site preparation

m work also includes constructing a temporary chain-link fence, with gates, around the
proposed excavation area to prevent unauthorized access to the work area.

m
• Excavation. The contaminated soil is excavated using a backhoe or other earthwork

equipment. Soil is removed from the excavation and temporarily stockpiled on
m visqeen at an adjacent area. The soil is subsequently transferred to a designated area

and stockpiled for on-site soil treatment activities. Excavated concrete or asphalt
pavement is stockpiled separately, sampled, analyzed, and disposed of at a concrete

" recycling or landfill facility.

• Sampling. Verification sampling includes sampling of the excavated area and
supplementary EE/CA sampling of the eastern boundary with historically reported

_' 4-9
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m high detection-limit PCB data. Screening level sampling will be conducted after the
agreed-upon extent of excavation has been attained to assess if additional excavation
is required. On completing the excavation, final confirmation sampling will be

i conducted for verification. The final confirmation samples will assess the residual

concentrations in the soil of total petroleum hydrocarbons, PCBs and lead for RI/FS
risk assessment purposes. It is assumed that for screening level sampling and final

m confirmation sampling one sample will be collected per approximately 2500 square
feet of excavation.

m

• Backfill andCompaction. When the treatment is completed, the excavated area will
be backfilled and compacted with the treated soil. All groundwater monitoring wells

destroyed prior to excavation will be replaced. After the backfill, compaction, and
well installations are completed, the removal action for Site 16 will be complete.

Soil Washing with Surfactant or Solvent Extraction
Soil washing is accomplished by washing the soil with surfactant or solvent to extract the

PCBs and lead. Contaminants sorbed onto soil particles are separated from soil in an
aqueous-based system. The liquid-PCB containing phase is passed through either a GAC
or a UV oxidizer to remove or breakdown the PCB. The liquid surfactant or solvent can

be recycled through reflux. The slurry soil phase is either resuspended or treated with
acid solution to solubilize the lead. Soluble lead is precipitated chemically and packed in

,- containers for off-site landfill disposal. The remaining slurry suspension is dewatered by
centrifugation or filter press. The dewatered soil will be tested for PCBs and lead and
confirmed to meet treatment action levels and soluble lead level.

m

S

I
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Figure 4-1
ALTERNATIVE 2

EXCAVATION, SOIL WASHING, PHOTOLYSIS OR GAC ADSORPTION AND
METAL SOLUBILIZATION AND ON SITE DISPOSAL

Soil Solubilize Remove
Cleaning Lead Lead

Soil Removal
and Grading

Lead

.--. Dewater
Waterand Sufactants PCB Removal Slurry

or Solvent or Destruction

Clean
Soil

_--.-Recycle Return Cleaned
Soil to Site

Soil
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Table 4..-4.

d Alternative 2: Excavation, Soil Washing And/or Solvent Extract;ion
i I:)etailedEvaluation

I
EVALUATION CRITERIA EVALUATION

Soilwashingwithsurfactantsor solventhas been provento reducePCB levelsinsoilsto 1.0rng/kg

Im Metal solubiliz_tion of lead and subsequent removal by precipitation have also been shown to remove
- lead. If an appropriate technology for PCB is demonstrated by treatability studies, trear3ng soil

Overall Protection will reduce potential adverse impacts to site workers and the public

I Potential environmental impacts during implementation can be minimized by engineered controls.
Excavation poses a potential health and safety risk to site workers through skin
contact and air emissions.Personal protective equipmenr_ at a level
commensurate with the contaminants involved, is normally required during

uuu_ excavation operations.
Z
"' Compliance with ARARs Potential ARARs are met to the extent practicable if contaminants are reduced to clean-up levels

,u. Long-term Effectiveness Successful implementation of this alternative provides an adequate degree of protection to
il '" and Permanence both human health and the environment on a long-term basis.

Reduction in Toxicity, Mobility, This altematJve reduces significantly the total amount of contaminants, the amount of contaminants

El or Volume _rough Treatment available to migrate, and the volume of contaminated soil. However, the remaining lead in rxeated soil
may be more soluble, but with less impact due to reduced quantities.

System Reliability/Maintainability Prior to implementing this alternative demonstration via treatability studies must be conducted

_€ to demonstrate probability of achievement of PCBclean-up levels

The excavation aspect o€ this alternative is implementable and site conditions
Technical Feasibility are generally favorable. Soil washing and acid washing are commonly

li applied technologies that can implemented on-site.

AdministrarJve Feasibility Site mobilization and setting up of this alternative may require more space for
>- operation. Permits would be required for discharqe and treatmenlLIm

Equipment and skilled or knowledgeable personnel required for implementation==
< are available. Personnel specifically t_ained in soil washing or solventF-
z extraction operat:Jonswould be required on-site. Water would be required on-siteMJ ;"

I :_ Availability of Services and for contamination control (e.g., dust suppression) and treatment activirJes.uJ
Materials Should water not be readily available (e.g., nearby hydrant), water would have to

_ .' - be brought in by truck. Other resources, such as electricity are available on-site,
whereas, telephone, and fuel would be provided by mobile sources. Off-site

tlB disl_osal capacity and analytical capabilities are readily available.

On-site disposal of treated soil is anticipated to be acceptable to the regulatory
Regulatory Agency/ agencies and the community because this alternative reduces contaminant
Community Acceptance toxicity, volume, and mobility. In addition, no air emissions are produced using

all this treatment process.

- Engineering $250,000
- Capital $1,250,000_J
-Operation & Maintenance (O&M) $0II

II
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4.4.3 Alternative 3:Excavation and Class II Off-Site DisposalII

Description
m This alternative requires that soil be excavated, transported, and disposed of at an off-site Class II

facility. The process for this alternative is as shown in Figure 4-2 Evaluation of the technical
feasibility and implementability of this alternative is summarized in Table 4-5.

I

Excavation

Excavation activities for this alternative are as described in Alternative 2, except that after
excavation then transferred to an area designated for loading onto trucks for transport to the off-
site disposal facility.

Class II Off-Site Disposal
,,,, Prior to moving soil from Site 16, the soil would have to be sampled and samples subject to

laboratory analysis to confirm the non-hazardous classifcation. Typically this would include
collecting one sample for every 50 cubic yards of soil and determining the total concentrations of

PCBs and lead, and also the soluble concentrations of these compounds. Based on available data

the soil at Site 16 can be disposed of at a Class II land disposal facility. Transportation to the off-
site facility requires over 100 trucks, which introduces a potential risk to the community via
accidental release.

Backfillin_ Site Excavation
Clean soil will have to be brought to the site to replace the soil removed from the site.

Ill

u

u

I

m
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Figure 4-2
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Table4-5
" Alternative 3" Excavationand ClassI and II Off-Site Disoosal

Detailed Evaluation
Im

EVALUATION CRITERIA EVALUATION

Removal of contaminants from the site ensures overall protec'don of both human
health and the environment: The contaminated soils are transferred to a

managed disposal Facility. This alternative meets the basic objectives of
Ill overall protection.

Overall Protection
For workers at the site, personal protective equipment, at a level appropraite for the site

qlJ conditions will be required.

,,J

z Compliance with ARARs Potential ARAR.sare met to the extent prac_Jcab_eby removing a_lcontaminated_4

> soils which exceed action levels_ except.for CERCLApreferences against off-site disposal.

By moving soil with elevated PCB and lead concentrations from the site to a

In ,,, Long-term Effectiveness facility that will physically contain it, the mobility of the contaminants at the site
and Permanence itself is reduced.

The excavation and disposal of subsurface soils does not provide any reduct__n
Reduction in Toxicity, Mobility, in the volume of excavated material requiring disposal. Disposal of surface soils
or Volume through Treatment in a engineered disposal cell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

release of contaminants to the environment_
System Reliability/Maintainability System is well established and reliable. _.

_lm Excavation and disposal is a well demonstrated removal action which uses
Technical Feasibility standard construction prac'dces. The action is reliable and readiFj

implementable.

alll Permits would not be necessary to implement the action.

A trafi=ic management plan for transportation of the soil off-site should be prepared.

>- Administrative Feasibility
_j

1i =<:
p-

z Equipment: and knowledgeable personnel required for implementation are readilyLU , " , • "

:_ available. Water would be required on-site for contamina13on control (e.g., dustu_

_.-_ suppression)and treatmentactivities.Shouldwaternot be readilyavailable
Ill :E Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other

Materials resources, such as electricity, telephone, and fuel for equipment would be
provided by temporary/mobile sources. Off-site disposal c_pacity and
analyt:Jcal capabilities are readily available.

III

Regulatory Agency/ This alternative does not. meet the statuto_ preference for treab'r_nt; however,
Community Acceptance it offers timely mitigation of threats posed by contaminants at:the Site I 6. This

alternative can be accomplished in a short: period of rime r about 1 month.

_- - Engineering $.50,000u_

o - Capital $550,000u
- Operation & Maintenance (O&M) $0

D
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4.4.4 Alternative 4:Disposal at West Beach LandfillIll

Description

m This alternative requires that soil be excavated and transported to the West Beach Landfill
(Site 2 NAS Alameda). The soil would be placed in an engineered disposal cell at the
West Beach Landfil (Figure 4-3 for this alternative is as shown in Figure 4-4 Evaluation
of the technical feasibility and implementability of this alternative is summarized in Table
4-6.

HI

Excavation

Excavation activities for this alternative are as described in Alternative 2, except that after
excavation the soil is transferred to an area designated for loading onto trucks for
transport to the West Beach Landfill.

m

Backfilling Site Excavation
Clean soil will have to be brought to the site to replace the soil removed from the site.

m

Construction of Engineered Fill at West Beach Landfill
Prior to moving soil from Site 16, the soil would have to be sampled and samples subject
to laboratory analysis to confirm the non-hazardous classification. Typically this would
include collecting one sample for every 50 cubic yards of soil and determining the total
concentrations of PCBs and lead, and also the soluble concentrations of these compounds.

The West Beach Landfill encompasses an area of about 200 acres. The fill would be
m placed in an area of about 1 acre, at the northeast comer of the landfill, the comer furthest

from the San Francisco Bay and the designated wetland area within the West Beach

t Landfill, as shown in Figure 4-3. The northeast comer is physically isolated from the rest
of the landfill by a 10 foot high, 30 foot wide, berm. The fill would reach a height
approximately half way to the top of the existing berm of about 10 feet, at the berm, and

m would slope gently away from the berm to the facility boundaries at the north-west comer
of Site 2. At about a distance of 30 to 40 feet from the facility boundary the fill would
end at a height of about 2 feet and the slope down to meet the existing grade. Them
landfill would be constructed at the location shown on Figure 4-3.

m In order to construct the fill, geotechnical investigation would have to be conducted to
determine if adverse geotechnical conditions are present at the site. The engineered fill
will have to be designed to minimize contaminant migration by physical forces such as

o wind or erosion or by biological activity such as burrowing animals, insects or worms.

_' 4-16
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m Additionally, the design will have to provide surety that the integrity of the fill will
maintained, to the extent feasable, during catastrophic events such as earthquakes.

m Initially, the site will be graded for placement of an impermeable liner at the base of the
fill. Soil, from the Site 16,will be placed on the liner and compacted to produce a dense
engineered fill. After placing all the Site 16 soil, a rodent/insect/worm barrier will be
placed on top of Site 16 soil, and will surround the entire Site 16 fill. Soil capable of
supporting a vegetative cover will be placed on top of, and around the perimeter of,the
barrier layer and Site 16 fill.

I

I

I
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Figure 4-4
I

ALTERNATE 4
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Table 4-6
" Alternative 4: Excavation and On-Site Disposal

Detailed Evaluation
im

EVALUATION CRITERIA EVALUATION

i
Removal of contaminants from the site provides overall protectJon of both human
health and the environment. The contaminated soils are transferred to a

engineered disposal fill. This alternative meets the basic objectives of
i overall protecrJon. Maintenance of the disposal fill would have to be conducted to

assure long term protection of health and the environment
Overall Protection

For workers at the site, personal protec_ equipment, at a level appropriate for the site

conditions will be required.

uJ

t Z Compliance with ARAR.s Potential ARARs are met to the extent practicable by removing all contaminatedLu
>-- soils which exceed action levels. Landfill ARARst for the disposal fill_will have to be complied with.l--

By moving soil with elevated PCB and lead concentrations from the site to a_=

1 _ Long-term Effectiveness facility that will physically contain it. the mobility of the contaminants is reduced.
and Permanence Catastrophic events, such as an earthquake, could increase the possibility of mobility.

1 The excavationand disposalof subsurfacesoilsdoes not:provideany reduction
Reduction in Toxicity, Mobility, in the volume of excavated material requiring disposal. Disposal of surface soils
or Volume through Treatment: in a engineered disposal cell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

t_i release of contaminants to the environment.
System Reliability/Maintainability System is well established and reliable.

I Excavation and disposal is a well demonstrated removal action which uses
Technical Feasibility standard construction practices. The action is reliable and readity

implementable`

I Permits would not be necessary to implement the action. Preparation and implementation
of Closure, Post Closure, and Closure Certifiction workplans and work would be required.

>- Administrative Feasibility
m

Ill <
p-

. • . Equipment and knowledgeable personnel required for implementation are readily
- :E available. Water would be required on-site for contamination control (e.g., dustuJ

m.J suppression) and treatment activities. Should water not be readily available
i -- Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other

Materials resources, such as electricity, telephone, and fuel for equipment would be
provided by temporary/mobile sources. Off-site disposal capacity for the small amount

of soilclassified as hazardous waste is available.
II

Regulatory Agency/ This alternative does not meet the statutory preference for treatment; however,

Community Acceptance it offers timely mitigation of threats posed by contaminants at: the Site 16. This

i alternative can be accomplished in a short period of time; 2 months with 10 years of maint_nence.

- Engineering $160,000
0 - Capital $31 O,000_J

- Operation & Maintenance (O&M) $250,000 - $400,000 (I0 years)
IP
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m 5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section presents a comparative analysis of the four alternatives using the criteria employed
in Section 4. Based on this analysis, the four alternatives are ranked in order of preference.
Table 5-1 summarizes the comparative analysis of the four removal action alternatives. Details

of the comparative analysis are discussed below.m

Effectiveness, Implementability, and Cost

The four alternatives were compared and the primary reasons for rejecting a removal action are
described below and shown in Table 5-1.

Alternative 1 (No Action) does not provide adequate short-term or long-term effectiveness or
permanence for Site 16 soil because contaminants are not removed and the cover and rain water

collection system are not maintained. The likelihood of community and regulatory acceptance of
this alternative is low. Therefore, the No Action alternative is eliminated.

The effectiveness of Alternative 2 (On-site Treatment), especially for PCBs is difficult to
ascertain. Treatability studies would have to be conducted initially with no assurance that an

acceptable technology for the site soils could be found. Thus, on-site treatment may not provide

sufficient assurance of adequate long-term environmental and public health protection.
I Additionally, the cost of treatment technologies (including treatability studies) is very expensive

as it is a two step process; one step for removal of PCBs and a second step for removal of lead.
For these two reasons Alternative 2 is eliminated.

I

Implementation of Alternative 3 (Off-site Landfill Disposal) would remove the affected soil from

m the site and from the facility and therefore is permanently effective for the NAS Alameda
Facility. The initial cost of this alterative is similar to Alterative 4, but upon completion of the

project there are no foreseeable additional costs. This alternative is the preferred alternative.

Alternative 4 (On-site Disposal) has a similar initial cost to off-site disposal, and is probably as
effective as off-site disposal. However, in the event of a major earthquake the level protection
provided by on-site disposal may be substantially reduced. Alternative 4 requires preparation of

a Closure, Post Closure and Certification of Closure Workplans and completing work tasks as

specified in those workplans. The work includes long term monitoring and maintenance. Also,
Alternative 4 is likely to have long-term implications to the closure of the West Beach Landfill.

Alternative 4 is likely to take longer to implement due to the need for engineering studies and for
D

regulatory approval and has a higher overall cost with operations and maintenance included.

5-1
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Table 5-1

REMEDIALALTERNATIVESCOMPARISONSUMMARY
SITE 16 - CANS - 2 AREA

". I

Eatlmated

Remedial Alternative Ellecllveness Implementability Total Capital
Cost

_lternative | fnadeouate nrotecllon to human health and the environment. Technically but not administratively Implementable (thai Is, public
No Action Removal action objectives are not attained with this and r_gulatory agency acceptance may be difficult). Does not not estimated

alternative. Contaminants will remain on site, Natural remove liability associated with land reuse.

bloramedlation process results In little or no remedtatlon
over a long period of time.

Alternative 2 Provides adeouate protection to human health and the Technically and administratively Implemantable. On-slte soil $2,200,000

Excavation, Soil Washing, and/or environment. Removal act/on objectives are likely to be achieved wash_, photolysis and acid washing wouM require permitting.

Solvent Extraction with this alternative. PCBs and lead are removed from soil• A treatability study would assess effectiveness. Treatment work

Therefore, treated sob disposal on site should not affect the requiressecondary treatment or disposal. Regulatory and

groundwater over the long term. communityacceptance ol on-site disposal will be required.
BackJlllof acid-washed soil would be treated.

U'1 Alternative 3 Provides adeouate protection to human health and the In_lemantable. Waste acceptance criteria of reclevlng facility most be met. $500,000I
bO Excavationand Clas_ I and II environment. Removal action objectives are achieved with this Smartpercentage ot soil goes to Class 1 Facility. Class II disposal facility

Oil-Site Disposal alternative. Because sobs wouldbe permanently removed from will be adequate for most of the soil.

the site, this alternative Is highly effective In eliminating Impacts Longterm CERCLA liability at landfill•

to groundwater. Off-site disposal Is, however, a least prelerred
remedial alternative.

Alternative 4 Provides adeauate protectionto human health and the Technically and administratively Jmplementable. $680,000 to $830,000

Excavationand Placement In Engineered environment. Removal action objectives are achieved with this I lazafdous waste soils would still hays to be transported to Class 1 land

Fill at West Beach Landfill alternative. Because soils would be permanently removed from disposal facility. Remaining soil (98%) would be placed in engineered Ii11.

the slid. However, engineered fill wilt hays to be Incorporated Into Requires geolechnical and lilt englnaedng studies. Also, requires preparation of

West Beach Landfill closure CJosure, Post Closure and Closure CerlilJcallona and retated Implemerdalion of
workplans. Potential long term cost ol including lib Into West Beach Closure

L actJvilies.
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m 6.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

The recommended removal action is determined primarily by the analysis of the alternatives
D using the evaluation criteria indicated in Section 5. The alternative that most satisfies the

effectiveness and implementability criteria is identified as the preferred alternative. However,
the preferred removal action must also satisfy the site-specific removal objectives at Site 16
which include an unrestricted future use of the site.

Alternative 3 (Excavation, and Off-site Diposal) is the preferred alternative. This alternative
mitigates the risk to human health and the environment and reduces the potential impacts of soil
contaminants on the environment. None of the other alternatives provide the surety of long term
effectiveness that Altemitive 3 provides. The overall costs of the other alternatives, except No
Action, are greater.
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SUMMARY OF APPENDIX A

_, Appendix A contains the following four sections:

m Section 1: Figure A1 - Map of Sample Locations at Site 16, NAS Alameda from Canonie and
PRC Investigations.

Section 2: Compiled analytical data of PCBs in soil samples from Site 16 and charts
illustrating the distributions of PCB concentrations. Analytical data from a total of
135 samples are included, 101 samples from the Canonie investigation and 34
samples from the PRC investigation.

The-X, Y, and Z values in the analytical data tables represent the locations of the
soil samples. The X and Y values are horizontal distances from the southwest
comer of Site 16 (intersection of Eleventh Street and N Avenue) measured in feet.
X values are measured in the east direction parallel to N Avenue. Y values are
measured in the north direction parallel to Eleventh Street. The Z values are
distances below ground surface measured in feet.

Section 3: Compiled analytical data of Lead in soil samples from Site 16 and chartsme

illustrating the distributions of Lead. The number of samples included in the
data is the same number as Section 2, above. The X, Y, and Z values are measured
in the same manner as described in Section 2.

Section 4: Compilation of Historical AnnlyficalData, Site 16 - Canonie and PRC
Investigations. The data includes all of the analytical results collected at various

_' locations and depths. It also includes all the analytes listed by each EPA method.
The data are organized as follows: sample ID (sample depth), sample matiix,
analyte type, chemical name of the analyte, laboratory reporting limit, reporting
unit, laboratory qualifier, and analytical method.
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Site- 16
D

PCBs m Soil Samples

m Units = ppm Total PCBs* Total PCBs** Total PCBs*'*

X Y Z Sample# Aroclor-1248Aroclor-1254Aroclor-1260 (i_m) (_rn) (_pm)

iiiiili :i  iiiiiiiiiiii!iiiiiiiiil  iiiiiiiiiiiiii iiiiiii   i!ii i: iiiii::iiiiiiiiii ::iLL',::',',i :i:::::::::::::::::::::::::::::
IN 110 275 0.5 $8C2-28 -1.300 19.000 -2.500 22.800 20.900 20.900

160 120 0.5 SSC2-40 -2.500 -5.000 -5.000 12.500 0.625 0.250

145 550 0.5 SSC2-31 -0.250 -4).500 7.300 8.050 7.675 7.675

110 440 0.5 SSC2-24 4.600 -0.500 -0.50C 5.600 5.100 5.100

m 200 270 0.5 SSC2-47 -1.100 -2.100 -2.100 5.300 0.625 0.250

200 200 0.5 $8C2-.48 -1.100 -2.100 -2.100 5.300 0.625 0.250

200 150 0.5 SSC2.-49 -i.100 .2.100 -2.100 5.300 0.625 0.250

200 120 0.5 SSC2-50 -1.I00 ,2.100 -2.100 5.300 0.625 0.250

m 260 370 0.5 ssc2-52 -1.100 -2.100 -2.I00 5.300 0.625 0.250

260 260 0.5 SSC2.54 -1.100 -2.100 -2.100 5.300 0.625 0.250

260 210 0.5 SSC2-55 -I.100 -2.100 -2.100 5.300 0.625 0.250

200 500 0.5 SSC2-42 -i.000 -2.100 -2.100 5.200 0.625 0.250

iNN 200 450 0.5 SSC2-43 -1.000 -2.100 -2.100 5.200 0.625 0.250

260 310 0.5 SSC2-53 -1.000 -2.100 -2.100 5.200 0.625 0.250

200 410 0.5 SSC2-44 -i.000 -2.000 -2.000 5.000 0.625 0.250

200 365 0.5 SSC2--45 -1.000 -2.000 -2.000 5.000 0.625 0.250

ml 260 505 0.5 SSC2-51 -1.000 -2.000 -2.000 5.000 0.625 0.250

160 500 0.5 SSC2-32 -0.120 -0.250 4.000 4.370 4.185 4.185

100 530 0.5 $8C2-22 -.0.250 -0.500 3.500 4.250 3.875 3.875
60 520 0.5 $8c2-12 -0.500 -1.o0o 2.300 3.800 3.050 3.050

m 60 560 0.5 SSC2-11 -0.500 -1.000 -1.000 2.500 0.625 0.250

65 475 0.5 SSC2-13 -0.250 -0.500 1.600 2.350 1.975 1.975

90 550 0.5 SSC2-21 -0.250 -0.500 1.500 2.250 1.875 1.875

160 450 0.5 SSC2-33 -0.260 -0.530 -0.530 1.320 0.625 0.250

120 550 0.0 NPS-S16-01 -0.430 -0.430 -0.430 1.290 0.625 0.250
10 550 0.5 SSC2-1 -0.250 -0.500 -0.500 1.250 0.625 0.250

60 440 0.5 SSC2-14 -0.250 -0.500 -0.500 1.250 0.625 _ 0.250

60 400 0.5 SSC2-15 -0.250 -.0.500 ,-0.500 1.250 0.625 0.250

m o 510 0.5 SSC2-2 -0.250 -0.500 -0.500 1.250 0.625 0.250

70 110 0.5 SSC2-20 .-0.250 -0.500 -0.500 1.250 0.625 0.250

110 400 0.5 SSC2-25 -0.250 -0.500 -0.500 1.250 0.625 0.250

II0 370 0.5 SSC2-26 ..0.250 -.0.500 -0.500 1.250 0.625 0.250

m 125 200 0.5 SSC2-29 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 470 0.5 SSC2-3 -0.250 -0.500 -0.500 1.250 0.625 0.250

120 150 0.5 SSC2-30 -0.250 -0.500 -0.500 1.250 0.625 0.250

160 410 0.5 SSC2-34 -0.250 -0.500 -0.500 1.250 0.625 0.250

IN 160 365 0.5 ssc2-35 -0.250 -0.500 -0.500 1.250 0.625 0.250
160 330 0.5 ssc2-36 -0.250 -0.500 -0.500 1.250 0.625 0.250

i 160 270 0".5 SSC2-37 -0.250 -0.500 -0.500 1.250 0.625 0.250

160 200 0.5 SSC2-38 -0.250 -0.500 -0.500 1.250 0.625 0.250

iN 160 150 0.5 SSC2-39 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 430 0.5 SSC2-4 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 350 0.5 SSC2-6 -0.250 -0.500 -0.500 1.250 0.625 0.250

0 320 0.5 SSC2-7 -0.250 -0.500 -0.500 1.250 0.625 0.25.0

IN 0 200 0.5 SSC2-9 -0.250 -0.500 -0.500 1.250 0.625 0.250

140 0 0.0 NPS-S 16-02DU'P -0.230 -0.230 0.570 1.030 0.800 0.800

110 550 11.5 MWC2-1 -0.200 -0.410 -0.410 1.020 0.510 0.250

140 0 0.0 NPS-SI6-02 -0.210 -0.210 0.390 0.810 0.600 0.600

m 170 375 14.5 BC2-6 -0.160 -0.310 -0.310 0.780 0.390 0.250

0 100 0.5 SSC2-10 -0.150 -0.290 -0.290 0.730 0.365 0.250

120 0 1.5 MWC2-3 -0.130 -0.270 -0.270 0.670 0.335 0.250

65 370 0.5 SSC2-16 -0.130 -0.250 -0.250 0.630 0.315 0.250

lira 60 325 0.5 SSC2-17 -0.130 -0.250 -0.250 0.630 0.315 0.250

I10 330 0.5 SSC2-27 -0.130 -0.250 -0.250 0.630 0.315 0.250

0 390 0.5 SSC2-5 -0.130 -0.250 -0.250 0.630 0.315 0.250

am
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Units= ppm Toud PCB_* TotalPCBs*" TotalPCBs***

x Y z s,mpic# Arocior-1248Aroclor-1254Aroclor-1260CFpm) (H,m_ q0pm)
amp 0 270 0.5 SSC2-8 .0.125 -0.250 -0.250 0.625 0.313 0.250

60 270 0.5 SSC2-1g -0.120 -0.250 -0.250 0.620 0.310 0.250

70 210 0.5 SSC2-19 -0.120 -0.250 -0.250 0.620 0.310 0.250

200 550 0.5 SSC2-41 -0.100 -0.200 -0.200 0.500 0.250 0.250

am 200 310 0.5 SSC2-46 -0.100 -0.200 -0.200 0.500 0.250 0.250
ii0 550 13.0 MWC2-1 .0.034 .0.067 -0.067 0.16g 0.084 0.094

0 380 9.5 MWC2-2 0.032 -0.065 .0.065 0.162 0.097 0.09"7

120 0 10.5 MWC2-3 .0.032 .0.065 -0.065 0.162 0.081 0.081

mm 0 380 15.0 MWC2-2 -0.032 -0.064 -0.064 0.160 0.080 0.080
0 3g0 12.5 MWC2-2 -.0.032 -0.063 -0.063 0.15g 0.079 0.079

120 0 13.0 MWC2-3 -0.032 .0.063 -0.063 0.15g 0.079 0.079

120 0 7.5 MWC2-3 .0.031 -0.063 -0.063 0.157 0.079 0.079

lid i00 85 6.0 BC2-9 -0.031 -0.062 -0.062 0.155 0.078 0.078
80 380 7.5 BC2-5 -0.031 -0.062 -0.062 0.155 0.078 0.078

120 0 9.0 MWC2-3 .0.031 -0.062 -0.062 0.155 0.078 0.078
90 470 10.0 BC2-4 -0.031 .0.062 .0.062 0.155 0.078 0.078

g 70 250 10.0 BC2-7 .0.031 --0.062 -0.062 0.155 0.078 0.078
100 - 85 14.5 BC2-9 -0.031 ..0.062 -0.062 0.155 0.078 0.078

70 250 5.5 BC2-7 -0.031 .0.061 --0.061 0.153 0.077 0.077

20 130 5.5 BC2-8 -0.031 -0.061 -0.061 0.153 0.077 0.077

110 550 6.0 MWC2-1 -0.031 .0.061 -0.061 0.153 0.077 0.077
20 130 10.0 BC2-8 -.0.031 -0.061 -0.061 0.153 0.077 0.077

100 85 10.0 BC2-9 .0.031 .0.061 -0.061 0.153 0.077 0.077

90 470 13.5 BC2--4 ..0.031 -0.061 -0.061 0.153 0.077 0.077

a 20 130 15.0 BC2-8 .0.031 -0.061 .0.061 0.153 0.077 0.077
110 550 9.0 MWC2-1 -0.030 .0.061 -0.061 0.152 0.076 0.076

80 380 14.0 BC2-5 -0.030 -0.061 -0.061 0.152 0.076 0.076
170 375 5.5 BC2-6 --0.030 .0.060 -0.060 0.150 0.075 0.075

120 0 5.5 MWC2-3 .0.030 .0.060 -0.060 0.150 0.075 0.075
0 380 6.5 MWC2-2 -0.030 -0.060 -0.060 0.150 0.075 0.075

170 375 10.0 BC2-6 -0.030 -0.059 -0.059 0.148 0.074 0.074

70 250 14.5 BC2-7 -0.030 -0.059 -0.059 0.148 0.074 0.074

70 250 1.0 BC2-7 -0.029 -0.058 .0.058 0.145 0.073 0.073

_€ 80 380 1.5 BC2-5R -0.029 -0.058 -0.058 0.145 0.073 0.073

170 375 1.5 BC2-6R .0.028 -0.056 -0.056 0.140 0.070 0.070

80 380 1.0 BC2-5 -0.027 -0.054 -0.054 0.135 0.068 0.068

0 380 1.5 MWC2-2 .0.026 -0.053 -0.053 0.132 0.066 0.066
170 375 1.0 BC2-6 -0.026 -0.052 -0.052 0.130 0.065 0.065

20 130 1.0 BC2-8 -0.026 -0.052 -0.052 0.130 0.065 0.065
20 130 1.5 BC2-8R -0.026 -0.052 -0.052 0.130 0.065 0.065

II0 550 1.5 MWC2-1R .-0.026 .0.052 .0.052 0.130 0.065 0.065

110 550 3.0 MWC2-1 -0.026 -0.052 .0.052 0.130 0.065 0.065

0 380 3.5 MWC2-2 -0.026 -0.052 -0.052 0.130 0.065 0.065

90 470 1.0 BC2-.4 .0.026 -0.051 -0.051 0.128 0.064 0.064

100 85 " 1.0 BC2-9 -0.026 .0.051 -0.051 0.128 0.064 0.064lU
110 550 1.0 MWC2-1 .0.026 -0.051 .0.051 0.128 0.064 0.064

90 470 5.5 BC2-4 -0.026 -0.051 -0.051 0.128 0.064 0.064

150 590 ().0 _16-70 -0.042 -0.042 0.038 0.122 0.080 0.080

Ill 480 55 0.0 B16-12-0 .0.040 -0.040 -0.040 0.120 0.060 0.060
480 55 5.0 B16-12-5.0 -0.040 .0.040 .0.040 0.120 0.060 0.060

15 495 2.5 B16-10-2.5 -0.039 -0.039 -0.039 0.117 0.059 0.059

15 495 5.0 B16-10-5.0 -0.039 -0.039 .0.039 0.117 0.059 0.059

480 510 5.0 BI6-11-5.0 -0.039 -0.039 -0.039 0.117 0.059 0.059
480 230 5.0 M16.04-5.0 .0.039 .0.039 -0.039 0.117 0.059 0.059

480 55 2.5 B16-12-2.5 -0.038 -0.038 -0.038 0.114 0.057 0.057

480 230 2.5 M 16.04-2.5DUP -0.038 -0.038 -0.038 0.114 0.057 0.057

15 495 0.0 B16-10-0 -0.037 -0.037 -0.037 0.111 0.056 0.056

480 510 0.0 B16-11-0 -0.037 -0.037 -0.037 0.111 0.056 0.056

480 230 0.0 M16-04-0 -0.035 -0.035 -0.035 0.105 0.053 0.053

80 595 0.0 S16-69 -0.035 -0.035 -0.035 0.105 0.053 0.053

480 230 2.5 M16-04-2.5 -0.035 -0.035 -0.035 0.105 0.053 0.053

410 510 0.0 S16-58 -0.034 -0.034 0.036 0.104 0.070 0.070

315 135 0.0 S16-56 -0.034 -0.034 -0.034 0.102 0.051 0.051

q_€ 410 440 0.0 S16-59 -0.034 -0.034 -0.034 0.102 0.051 0.051

Ill
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Units= ppm TouaPCBs* TotalPCBs** TotalPCBs*'°
x Y z Sampl_ _rocior-124sAroclor-1254Aro_lor-1260(_pm) (ppm) (of,m)

aIP 400 360 0.0 S16-60 -0.034 -0.034 -0.034 0.102 0.051 0.051
390 280 0.0 S 16-61 -0.034 -0.034 -0.034 0.102 0.051 0.051

390 220 0,0 $16-62 -0.034 -0.034 -0.034 0.102 0.051 0.051

390 140 0.0 $16-63 -0.034 .0.034 -0.034 0.102 0.051 0.051

lU 390 140 0.0 S 16-63DUP -0.034 -0.034 -0.034 0.102 0.051 0.051
490 440 0.0 S 16-65 .0.034 -0.034 -0.034 0.102 0.051 0.051

490 360 0.0 $16-66 -0.034 -0.034 -0.034 0.102 0.051 0.051

490 280 0.0 $16-67 -0.034 -0.034 -0.034 0.I02 0.051 0.051

mm 215 590 0.0 S16-71 .0.034 .0.034 .0.034 0.102 0.051 0.051
15 495 2.5 BI6-10-2.SDUP -0.034 .0.034 -0.034 0.102 0.051 0.051
480 510 2.5 BI6-11-2.5 .0.034 .0.034 -0.034 0.102 0.051 0.051
295 55 0.0 S16-57 -0.034 -0.034 0.029 0.097 0.663 0.063

II 380 60 0.0 S16-64 -0.033 -0.033 0.030 0.096 0.063 0.063
490 140 0.0 $16-68 -0.034 -0.034 0.026 0.094 0.060 0.060

90 470 10.5 BC2-4R -0.004 .0.004 .0.004 0.011 0.006 0.006

am Note: Canonie - 101 samples, PRC - 34 samples, total of 135 samples.
*: Total PCBs was calculated by using actual detection limits to represent samples reported ,"ND".

*: Total PCBs was calculated by using half of the detection limits with a maxamum conc. of 0.625 ppm to represent samples reported "ND".

*: Total PCBs was calculated by using half of the detection limits with a maximum eonc. of 0.250 ppm to represent samples reported "ND".

mm "-" = "less than", report=d as "ND".
Sample with the highest concentration of Total PCBs.

I

I

I

I

I

I

I

I

I
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I
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Site 16 - PCB Sampling Pool by Sample Depth (Total of 135 Samples)

60 55.

50

0

0.0 0.5 1.0 1.5 2.5-3.5 5.0-5.5 6.0-10.0 10.5-15.0

Sample Depth(ft)
I

i
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Site 16 - Average Concentration of Total PCBs* at Various Sample Depth
(Total of 135 Samples)
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1.800
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0.800
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O.O 0.5 1.0 1.6 2.6-3.6 6.O-5.6 6.0-1 O.O 1O.5-15.0

Sample Depth (ft)

*: Total PCBs was calculated by using half of the detection limits with a maximum conc. of 0.625 ppm to represent samples reported "ND".

i
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Site 16 - Distributionof PCBConcentrations(Totalof 135 Samples)

70 67
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E
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Concentration Range (ppm}
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Site 16 - Distribution of Total PCB Concentrations ( Total of 135 Samples)

1-26 ppm 26-60 ppm

O.34-1.0 ppm 6% 1%
0,066-0.34 pp_r1%

2%

I

Not=: _.._
0.066 ppm - PRG(Residondal}
0.34 ppm - PRGICommaricad)

1.0 ppm - TSCA Clean Soil 0.0.066 pprn

26 ppm - CJt Ha.=afdou= WMte 90%

60 ppm - Title 22
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Site 16 - Distribution of Detected PCB Concentrations ( Total of 17 Samples)

I
25-50 ppm

6% 0-0.066 ppm
18%

0.066-0.34 ppm
18%

1-25 ppm
46%

Note:

0.068ppm-PRG(R==idontial} = _ 0.34-1.0 ppm
0.34 ppm - PRG{Comm6ricall i 1 2%
1.0 ppm - TSCA Clean Soil

25 ppm - Csl Hazardous Waste

50 ppm - Title 22
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" Site- 16

m - Lead in Soil Samples

Lead (ppm)
I X Y Sample Depth (ft) Sample # Lead (ppm) Absolute Value

65 a75 0.5 SSC2-13 420.00 420.00
120 150 0.5 " SSC2-30 420.00 420.00
60 400 0.5 SSC2-15 380.00 380.00
160 270 0.5 SSC2-37 380.00 380.00

,n 250 445 0.5 SSC2-23 360.00 360.00
140 0 0.0 NPS-S 16-02DUP 347.00 347.00
110 440 0.5 SSC2-24 340.00 340.00
110 400 0.5 SSC2-25 330.00 330.00
60 520 0.5 SSC2-12 320.00 320.00
60 440 0.5 SSC2-14 320.00 320.00
110 275 0.5 SSC2-28 310.00 3 I0.00

160 120 0.5 SSC2-40 310.00 3 I0.00
125 200 0.5 SSC2-29 300.00 300.00
160 500 o.5 ssc2-32 280.00 280.00
120 550 0.0 NPS-S 16-01 250.00 250.00all
160 450 0.5 SSC2-33 240.00 240.00
100 530 0.5 SSC2-22 230.00 230.00
0 a,70 0.5 SSC2-3 230.00 230.00

145 550 0.5 SSC2-31 230.00 230.00
90 550 0.5 SSC2-21 220.00 220.00
160 4 !0 0.5 SSC2-34 220.00 220.00

,,,, 160 200 0.5 SSC2-38 220.00 220.00
70 110 0.5 SSC2-20 210.00 210.00
70 210 0.5 SSC2-19 200.00 200.00
140 0 0.0 NPS-S 16-02 185.00 185.00

m 60 560 0.5 SSC2-11 180.00 180.00
65 370 0.5 SSC2-16 180.00 180.00
0 510 0.5 SSC2-2 180.00 180.00

160 330 0.5 SSC2-36 180.00 180.00
I0 550 0.5 SSC2-1 170.00 170.00
110 370 0.5 SSC2-26 160.00 160.00 -
160 365 0.5 SSC2-35 160.00 160.00

am
200 365 0.5 SSC2-45 144.00 144.00
60 325 0.5 SSC2-17 140.00 140.00
200 410 0.5 SSC2-44 137.00 137.00 -
110 330 0.5 SSC2-27 130.00 130.00
0 430 0.5 SSC2-4 130.00 130.00
0 100 0.5 SSC2-10 120.00 120.00

0 320 0.5 SSC2-7 120.00 120.00
0 350 0.5 SSC2-6 1I0.00 I I0.00

0 270 0.5 $8C2-8 100.00 I00.00
490 140 0.0 S16"68 99.10 99. I0

0 390 0.5 SSC2-5 92.00 92.00
150 590 0.0 S 16-70 85.80 85.80

II
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Lead (ppm)
X Y Sample Depth (t_) Sample _ Lead (ppm) Absolute ValueP

0 200 0.5 SSC2-9 83.00 83.00
60 270 0.5 SSC2-18 70.00 70.00
410 510 0.0 S16-58 56.90 56.90

i 390 220 0.0 S16-62 37.60 37.60

110 550 3.0 MWC2-I 35.00 35.00
200 310 0.5 SSC2-46 28.50 28.50

m 90 470 13.5 BC2-4 23.00 23.00
200 450 0.5 SSC2-43 22.60 22.60
200 120 0.5 SSC2-50 18.20 18.20
260 370 0.5 $8C2-52 18.I0 18.I0

260 2 I0 0.5 SSC2-55 17.40 17.40
285 55 0.0 S16-57 16.70 16.70
200 150 0.5 SSCT-49 16.70 16.70

II 200 500 0.5 SSC2--42 16.40 16.40
260 505 0.5 SSC2-51 14.70 14.70
110 550 L1.5 MWC2-1 14.00 t4.00

oil 200 270 0.5 SSC2-47 13.90 13,90
200 550 0.5 SSC2--41 13.40 13.40
200 200 0.5 8SC2-48 12.30 12.30
260 260 0.5 SSC2-54 12.I0 12.10

i
260 310 0.5 SSC2-53 11.30 11.30
390 140 0.0 S16--63DUP 11.00 11.00
390 280 0.0 S16-61 10.20 10.20

I 15 495 2.5 B16-10-2.SDUP 10.10 I0.10
110 550 1.0 MWC2-L 9.00 9.00
380 60 0.0 S16--64 8.80 8.80
0 380 1.5 MWC2-2 8.80 8.80

120 0 1.5 MWC2-3 7.40 7.40
110 550 13.0 MWC2-1 6.80 6.80 "
170 375 5.5 BC2-6 6.50 6.50

i 80 380 1.5 BC2-SR. 6.40 6.40
315 135 0.0 S16-56 6.20 6.20
480 510 - 0.0 BI6-11-O 5.80 5.80

In 390 140 0.0 S16-63 " 5.20 5.20
490 440 0.0 S16--65 4.30 4.30
15 495 0.0 B16-10-0 3.20 3.20

490 360 0.0 S16-66 3.20 3.20In
215 590 0.0 S16-71 3.00 3.00
480 230 5.0 M16-04-5.0 - 2.90 2.90
80 595 0.0 S16-69 2.60 2.60

400 360 0.0 S16-60 2.50 2.50
410 440 0.0 S16-59 2.20 2.20
490 280 0.0 816-67 1.90 1.90 -

aim 480 230 2.5 M16-04-2.5 1.90 1.90
480 230 2.5 MI6-O4-2.5DUP 1.60 1.60
480 230 0.0 M16-04-0 1.40 1.40
480 55 0.0 B16-12-0 -5.00 5.00

in
15 495 2.5 B16-10-2.5 -5.00 5.00

480 5 I0 2.5 B16-1 I-2.5 -5.00 5.00
480 55 2.5 B16-12-2.5 -5.00 5.00

o 15 495 5.0 B 16-10-5.0 -5.00 5.00
480 510 5.0 B 16-11-5.0 -5.00 5.00

i
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Lead (ppm)
X Y Sample Depth (R) Sample _ Lead (ppm) Absolute ValueP

480 55 5.0 B 16-12-5.0 -5.00 5.00
90 470 1.0 BC2--4 -5.10 5. I0

_" 100 85 1.0 BC2-9 -5.10 5.10
I 170 375 1.0 BC2-6 -5.20 5.20

20 130 1.0 BC2-8 -5.20 5.20

20 130 1.5 BC2-8R -5.20 5.20
i 110 550 1.5 MWC2-1R -5.20 5.20

0 380 3.5 MWC2-2 -5.20 5.20
80 380 1.0 BC2-5 -5.40 5.40

170 375 1.5 BC2-6R -5.60 5.60
I_

70 250 1.0 BC2-7 -5.80 5.80
170 375 10.0 BC2-6 -5.90 5.90
70 250 14.5 BC2-7 -5.90 5.90

m 120 0 5.5 MWC2-3 -6.00 6.00

0 380 6.5 MWC 2-2 -6.00 6.00
90 470 5.5 BC2--4 -6.10 6.10

I 70 250 5.5 BC2-7 -6.10 6. I0
20 130 5.5 BC2-8 -6. I0 6.10
110 550 6.0 MWC2-1 -6.10 6.10
110 550 9.0 MWC2-1 -6.10 6.10

I 20 130 10.0 BC2-8 -6.10 6.10
100 85 10,0 BC2-9 -6, I0 6. IO
80 380 14.0 BC2-5 -6.10 6.10

I 20 130 15.0 BC2-8 -6.10 6.10
100 85 6.0 BC2-9 -6.20 6.20
80 380 7.5 BC2-5 -6.20 6.20
120 0 9.0 MWC2-3 -6.20 6.20
90 470 10.0 BC2-4 _ -6.20 6.20
70 250 10.0 BC2-7 -6.20 6.20 "
I70 375 14.5 BC2-6 -6.20 6.20

I 100 85 14.5 BC2-9 -6.20 6.20
120 0 7.5 MWC2-3 -6.30 6.30 -
0 380 12.5 MWC2-2 -6.30 6.30

I 120 0 - 13.0 MWC2-3 -6.30 6.30
0 380 15.0 MWC2-2 -6.40 6.40
0 380 9.5 MWC2-2 -6.50 6.50

120 0 10.5 MWC2-3 -6.50 6.50
I

Note: Canonie - 100 samples, PRC - 34:samples, total of 134 samples.
"-" = "less than", reported as _ND".

I _ ....... : Sample with the highest concentration of Lead.

I

I

I

I
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Site 16 - Distribution of Lead Concentrations (Total of 134 Samples)
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S'ite 16 - Lead Sampling Pool by Sample Depth (Total of 134 Samples} ,
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Site 16 - Concentrations of 'Lead at Various Sample Depth (Total of 134 Samples)
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Site 16 - Distribution of Lead Concentrations { Total of 134 Samples)

400-1000 ppm
300-400 ppm 2%

8%250-300 ppm
1%

130-250 ppm
16%

I

t

i

__ jJ
Not6: __ // 0-130 ppm130 ppm - Cal PRG(Residontial) 73%
250 ppm - Cal PRG (Commorical

consorvativa)

300 ppm - Si_e 16 Cleanup Level
400 ppm - EPA PRG (Rasidantial)

1OOO ppm - EPA PRG (Cornmorical)

Date: 07/10/95
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m

ID _PA SAMPI._I_NO.
D PESTICIDE ORGANICS ANALYSIS DATA SHEET

_ Lab Name : _TS ENVIRONMENTAL LABORAT Co_rac_ : 1 S16001 1
i

Lab Code: ITS Case No.: 06022B0301 SAS NQ.: SDG No : ABX02

Ma£rix: <soil/water) SOIL Lab Sample iD: 97041422

B Sample wt/voi: 30.0 {g/mL) G Lab File ID: A01PE

% Moisture: 0 decanted: (Y/N) N Date Received: 04/18/97
i

....Extraction: "(SepFiCon_/Sonc} SONC Date Extracted:04/22/97

Concentrated Extract Volume: 5000(uL) Dat_ Analyzed: 05/10/97

l lijection Volume: 1.0(uL) _ "Dilution Factor: 1.0

GPC Cieanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N

i CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

• j

i 12674-11-2 ......Aroclor-1016 33 U ]
11104-28-2 ....--A!oclor-1221 67 "'u _
11141-16-5 Aroclor-1232 33 U I
53469-21-9 ......A!oclor-1242 33 U ii

a 12672-29-6 ......A/oclor-1248 33 U i
11097-69-1 Aroclor-125_ 18 J !
11096-82-5 ......Aroclor-126G 90

i

m
..

It

i

B

FORM I PEST OLM03.1m

i



ID _PA SAMPlX NO.
D PKSTICIDE ORGANICS ANALYSIS DATA S_£ET

_ Lab Name : ITS KNVIRO_MENTAL LABORAT Con_rac_ : 1 S16002 I
m

Lab Code: ITS Case No. : 06022B0301 SAS No. : SDG No. : ABX02

Matrix: (soil/water) SO!L Lab Sample !D: 97041423
m

Sample wt/vol: 30.0 (g/mL) G Lab File [D. A02_E

% Moisture: 0 decanted: (X/m) N Date Received: 04/18/97
m

- -Extracti-O_: "(SepF/Cont/Sosc) SONC Date Extracted: 04/22/9_
%

Concentrated Extract Volume: 5OG0(uL) Dati Analyzed: 05/10/97

m Injection Volume: 1.0(uL) -_- Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pN: Sulfur Cleanup: (Y/N) N

m CONCENTRATION UNITS :

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q

m
12674-11-2 Aroclor-iQIG 33 U
11104-28-2 Aroclor-1221 67 U
ii141-16-5 Aroclor-1232 33 U

m 53469-21-9 ......Aroclor-1242 33 U
12672-29-6 Aroclor-12_8 33 U
Ii097-69-I ......Aroclor-1254 56
11096-82-5 Aroclor~1260 81

m

m

B

m

m

m

FORM i PEST OLM03.1
U

m

°.



I

•D _SAM_L_ NO.
I PESTICIDE ORGANICS ANALYSIS DATA SHEET

I S16Oo3 1Lab Name: ITS ENVIRONMENTAL LABORAT Contract:
m Lab Code: ITS Case No.: 06022B030! SAS No.: SDG No.: ABX02

Matrix: (soil/water) SOIL Lab Sample ID: 97041424

I Sample Wt/vol: 30.0 (g/mL) G Lab File ID: A03PE

% Maisture: 0 decanted: (Y/N) N Date Received: 04/18/97

I ....Extraction: _SepF/Ccn_/Sonc) SONC Da_e Extracted:04/22/97

Concentrated Extract Volume: 5000(uL) Dat& Analyzed: 05/10/97

I Injection Volume: 1.0_uL) _ _Diluti0n Factor: 1.0

GPC Cleanup: (Y/N) N pH: -- Sulfur Cleanup: (Y/N) N

i CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Ks) UG/KG Q

I 12674-11 2 Aroclor-1016 33 U
11104-28-2 Aroclcr-1221 67 U
11141-16-5 A/oclor-1232 33 U
53_69-21-9 ......Aroclor-12%2 33 U

I 12672-29-6 Aroclor-1248 33 U
II097-69-1 Aroclor-1254 48
11096-82-5 Aroclor-1260 64

I

I

•" L"

I

I

I

FORM I PEST OLM03.1
U

i



m,

iD EP_SAMPLENO.
. PESTICIDE ORGANICS ANALYSIS DATA SHE_T

_ Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 1 S16004 1
m

Lab Code: ITS Case No.: 06022B0301 SAS No.: SDG No.: ABX02

Matrix: (soil/wa_er) SOIL Lab Sample ID: 97041425
m

Sample w_/vol: 30.0 (g/mL) G Lab File ID: A04PE

% Moisture: 6 decanted: (Y/N) N Dace Received: 04/18/97

m - -Extraction: .(SepF/Con_/Sonc) SONC Date Extracted:04/22/97 -

Concentrated Extrac_ volume: 5000(uL) Dati:Analyzed= 05/10/97

m Injection Volume: 1.0(uL) _0 _Dilhtion Factor: 1.0

GPC Cleanup: (Y/N] N pH: __ Sulfur Cleanup: (Y/N) N

m CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or u_/Kg) UG/_G Q

U 12974-Ii-2 Aroclor-1016 33 U
11104-28-2 Aroclor-1221 67 U
11141-16-5 Aroclor-1232 33 U
53469-21-9 .......Aroclor-1242 33 U

B 12672-29 6 AroclQr-1248 33 U I
11097-69 i Aroclor-1254 85
11096-82-5 -i....Aroclor-1260 120

B

m

mm

m

a

mm

FORM I PEST 0LM03.1
m

U _°_j



B

D ID EPA SAMPL_ NO.
PESTICIDE ORGANICS ANALYSIS DATA SHE.ET C_

: S16001 ,Im Lab Name: I_S F2CVIRON_NTA/_19_BORAT Contract:

Lab Code: ITS Case No.: 06022B0301 SAS No.: SDG No.: ABX02

i Matrix: (so,l/water) WATER Lab Sample ID: 97041422

Sample w_/vol: 500.0 (g/mL) ML Lab File ID: A07P_

B % Moisture: decanted: (Y/N) Date Received: 04/18/97

Extrac_ion_ (SepF/Con_/Sonc) SEPF Date Extracted:04/28/97

B Concentrated Extract Volume: 10000(uL_ _ Da_e Analyzed: 05/IO/97

Injection Volume: 1.0(uL] " Dilution Factor: 1.0

m GPC Cleanup: (Y/N] N pH: - Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS :
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

12_74-Ii-2 Aroclor-1016 _.01U
Ii104-28-2 Aroclor-1221 °0 U

. II141-16-5 Aroclor-1232 2 0 U
53469-21-9 ......Aroclor-1242 .0
12672-29-6 Aroclor-12%8 _.0

11096-82-5 Aroclor-1260 0

II

II

lm

II

I

FORM I PEST OLMa3.1

m



m

D iD EPA SAMPT_ENO.
PESTICIDE ORGANTCS _NALYSIS DATA SHEET C_T

I s160Q2 1i Lab Name: iTS ENVIRONMENTAL LASORAT Contract: I

Lab Code: ITS Case No.: 06022B030! SAS No.: SDG No.: ABX02

i Matrix; (soil/wa_er) WATER Lab Sample ID: 97c41423

Sample w%/vol: 500.0 (g/mL) ML Lab File ID: AOBPE

S _._% Moisture: decanted: (Y/N)" DaTe Received: 04/18/97

Extraction': (SepF/Cont/Sonc) SEPF Date Extracted:04/28/97

i Concentrated Ex_rac_ Volume: 1000_(uL) -._a_e A/_alyzed: 05/10/97

!njection Volume: 1.0(uL) Dilution Factor: 1.0

i GPC Cleanup: (Y/N) N pH: " Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

i -i

12674-11-2 ......Aroclor-1016 2.0 U I
11104-28-2 Aroclor-1221 4_0 U i

m 11141-16-5 Aroclor-!232 2.0 U I
53469-21-9 ......Aroclor-1242 2.0 U I
12672-29-6 Aroclor-1248 2 0 "" '
11097-69-1 ;troclor-1254 2.0 U l

11096-82-5 Aroclor-12_0 2.0 "J :

i

m

ms

• .. ..

i

B

m

i
FORM I PEST OLM03.1

m



b ID EPA SAMPLE NC.
PESTICIDE ORGANICS ANALYSIS DATA SHEET C_T

I s1600
m Lab Name: ITS ENVIRONMENTAL LABORAT Contract: I

Lab Code: ITS Case No.: 06022B0301 SAS Nn.: SDG No.: ABX02

• Matrix: (soil/water) WATER Lab Sample ID: 97041424

Sample W_/vol: 500.0 (g/mL) ML Lab File ID: AIOPE

• % Moisture: decanted: (Y/N) Da_e Received: 04/18/97
.... . -.- , . - .. , "-, _

Extrac_io=: (SepFiCont/S0nc) SEPF Da_e Extracted:04/28/97

m Concentrated Extract Volume: 10000(uL) _Da_e Analyzed: 05/I0/97

Injection Volume: 1.0(uL) "; Dilution Factor: 1.0

I GPC Cleanup: (Y/N) N pH: __ Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
CAS NO. .COMPOUND (ug/L or ug/Kg) UG/L Q

12674-i1-2 ;troclor-1016 2 0 U
11104-28-2 Aroclor-1221 4 0 U

• 11141-16-5 ......Aroclor-1232 2 0 U
53469-21-9 ......Aroclor-1242 2 0 U
12672-29-6 Aroclor-1248 2 0 U
11097-69-i Aroclor-1254 2 0 U
11096-82-5 Aroclcr°1260 2 0 u

_--€-'------'

U

mm

.° ..

I

m

I

i

FORM I PEST OLM03.1



m

_'d -_.LO.L

D 1D SPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SI{EET _O_'_

S16004
i Lab Name: ITS ENVIRONMENTAL LABORAT Contract: [

Lab Code: !TS Case No.: 06022B0301 SAS No.: SDG No.: ABX02

i Matrix: (soil/water] WATER Lab Sample ID: 97041425

Sample w_/vol: 500.0 (g/mL) ML Lab File ID: AIIPE

R %-Moisture: decanted: (Y/N) _ Date Received: 04/18/97

Extrac_i6n: . (SepF>Cont/Sonc) SEPF Date Extracted:04/28/97

I Concentrated Extract Volume: 1000O(uL) _ Date Analyzed: 05/10/97

Injection Volume-: 1.0(uL) " Dilution Factor: 1.0

m GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
• CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Qm

12674-11-2 ......Aroclor-1016 2.0 U
11104-28 2 Aroclor-1221 4.0 U

I 11141-16-5 Aroclor-1232 2.0 U
53469-21 9 Aroclor-1242 2.0 U •
12672-29-6 Aroclor-12%8 2.0 U
II097-69 1 Aroclor-1254 2.0 U
11096-82 5 Aroclor-1260 2.0 U

m

R

me

II

i

II
FORM I PEST OLM03.1

II



D PESTICIDE ORGANICS ANALYS_S DATA SKEET _ _5_"I t

ssool SLab Name: ITS ENVIRONMENTAL LABORAT Contract: 1
u

Lab Code: ITS Case No.: 06022B0301 SAS No.: SDG No.: ABX02

Matrix: {soil/water) WATER Lab Sample ID: 97041422
I

Sample wu/vol: 500.0 (g/mL} ML Lab File rD: A12P_

Moisture: decanted: (Y/N) DaLe Received: 04/18/97

i " -Ex_rac_Lon_ (SepF/Coi=/Sonc) SEPF Dace Extracted:04/28/97

_ConcentraLed Extract Volume: 10O00(uL) . Date Analyzed: 05/10/97

m Zn_ection volume: 1.0(uL) _ Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: __ Sulfur Cleanup: (Y/N) N

i CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q

J

i
12674-11 2 -Aroclor-1016 2.0 U
11104-28-2 ......Aroclor-1221 4.0 U
Iii_I-16 5 Aroclor-1232 2.0 U

m 53469-21-9 ......Aroclor-1242 2,012672-29-6 Aroclor-1248 •2.0
i1097-G9-I ......Aroclor-1254 0.12 J
11096-82-5 Aroclor-1260 0.50 J

m

m

D

U

m FQ_hM I PEST. OLMG3.1

i



ID EPA SAMPLE NO.
b PESTICIDE ORGANICS ANALYSIS DATA SHEET _ _o_-'_

i S16002 ;
i

m _ Lab Name: ITS ENVIRONMENTAL LABORAT Contract: 1
Lab Code: ITS Case No.: 06022B0301 SAS No.: SDG No.: ABX02

Matrix: {soil/water) WATER Lab Sample ID: 97041423
m

Sample wt/vol: 500.0 (g/mLJ ML Lab File ID_ AI3PE

% Mois%ure: decanted: (Y/N). Da_e Received: 04/18/97
m

- - E-xtrac_ih_: (SepF/Con_/Sonc) SEPF Date Extracted:04/28/97

Concentrated Extrac_ Volume: 10000(uL) _ Date Analyzed: 05/10/97

Injec_ionVolume: 1.0(uL) _ Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: . Sulfur Cleanup: (Y/N) N
gl

CONCENTRATION UNITS:
C_ASNO. COMPOUND (ug/L or ug/Kg) UG/L Q

1267%-11-2 Aroclor-1016 2.0 U
11104-28-2 Aroclor-1221 4.0 U
11141-16 5 Aroclor-1232 20 U

R 53469-21-9 ......Aroclor-1242' 2.0 U
12672-29~6 Aroclor-1248 2.0 U
i1097-69-I ......Aroclor-1254 2.0 U
11096-82-5 Aroclor-1260 2.0 U

lg

m

I

°. .. ..

lg

II

B

U FORM I PEST OLM03.1



m

ID EPA S;_MPLENO.
b PESTICIDE ORGANICS ANALYSIS DATA SHEET _ _uO_--_

1
S16003 I

Lab Name: ITS ENVIRONMENTAL LABORAT C0nsrac_: :m
Lab Code: ITS Case No.: 06022B0301 SAS _Io.: SDG No.: ABX02

Matrix: (soil/water) WATER Lab Sample ID: 97041424
R

Sample w_/vol: 500.0 (g/mL) ML Lab File ID: AI4PE

% Moisture: decanted: (Y/N) • Dace Received: Q4/18/97
R

....Ext£actio_: (SepF/Co£t/Sonc) SEPF Date ExtracZed:04/28/97

Concentrated Extract Volume: 10000(uL) Da_i Analyzed: 05/10/97

Injection Volume: 1,0(uL} _ Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: _ Sulfur Cleanup: (Y/N) N
i

CONCENTRATION U-NITS:
CAS NO. COMPOUND (u_/L or ug/Kg) UG/L Q

i
12674-11-2 Aroclor-1016 2.0 U
IIi04-28-2 ...... A/-oclor-1221 4.0 U
II141-16-5 Aroclor-1232 2.0 U

B 53_69-21r9 ......Aroclor-1242 2,0 U
12672-29-6 ......Aroclor-1248 2.0 U
11097-69-I Aroclor-1254 2.0 U
11096-82-5 Aroclor-12G0 2.0 U

m

m

°, ..

B

U

B

U FORM I PEST OLM03,1

U



. • . • m . . . m _ m . m m . ,m m . mt 'I
SDG Assignment Form

CTO#: 69-022130301 PRC ENVIRONMENTAL PROJECT ORDER: 972102

SDG#: ABX02

GROUP#: 365

=o U

e 0 _= .-Iz: X-_ _ _- _ ; o
- _- _- _- Is,, ,, _ j-_"
I-- o to m to to _ _ '_

Lab ID Date Sampled: Date Received: Sample ID: Lab Sample ID:

97041422 4/18/97 4/18197 022-S16-001 $16001 X X X X X X "_ S

97041423 4118197 4/18197 022-$16-002 S16002 X X X X X X _.. S

97041424 4118197 4118197 022-S16-003 $18003 X X X X X X _ S

97041425 4/18/97 4/18/97 022-S 16-004 $16004 X X X X X X _ S

I

!

l

Initials:
Date:



i

I

Analyte: Lead Analyst:

Client Project Number: 069-022B0301 , Sup,ervisor:
Matrix -:Units: Soil- mg/Kg

i

Client Prep. Instr. Date Date Date Dil. Reporting
Anametrix Sample ID Sample ID Method ID Sampled Prepared Analyzed Facior Limit Results Q

97041422 $16001 ICP1 4/18/97 4/23/97 4/24/97 1 4.0 78.9

_i'_:_'::'_'_i_!_:_:_i_i:_7o_231_!_j_J,''_,_:_j:_:_j,_i_6oo_3}_Y:_j_:i:'ii_:_j!j,i,i!_i!:ii,ii,_,rJ,i_i,iiti:iii_iiti_i_:_i_!ii,iliiiii_ii_is_i_i!,i,ii!:i_,iiiiii'_i!_:_ii_iiiiiiiii!i:,iii!ili!ii_i_i_i!i_:_iiiiiiiiiiliii:_iii:_iiiiiii'_ii!ii_ii_,iiiiiiiiiiiii',iiiiii:_i_i!iiiiii!ii!i_iloiiiii_:iii;i;iii'_iii!::iiiiiiii'_:8_iiaii!i!iii!i!!;;iiiiiiiii!!iiii!i!ii!!ii!ii
97041424 $16003 ICP1 4/18/97 4/23/97 4/24197 1 4.0 42.1

_!_i_i_iUi_:_i_ii_:i_:_:!:_!_i!_ji_:_!:!:_:_:_:_:!:i:_:!j:!:!:!:_:!:_:!:i:_}:i:!,i:i:!:i:i:!!i_:_i!i::i:i:!:_:iiii_ii_(_i_i'_ii:::iiiiIiiiiiiiii_ii_i__iiiiiiiiiiili!ili!!iiii_ii_iiiiiiiiiiil!:,!iiiiiiii!iiii!iii!iiilUiiiiili!i!i!i,iiiiiiiiiii!!iiiiiii_iiii_:,iiiiiiiiiiiiiiiiiii':iiiiiiiiiiii_,_i_iiiiiiiiiiiiliiiii!iii!iiiiiiiii!iiiiiii

2 i! , iiiiiiiiiiiiiiiiiiiiiiiii!"iii}iiiiiii_!i:_iii',iiiiiii_:iiiii:ii}iii!_' i!'_i_,iiiiiiiiiii_:iiiiiiiii
::.::: :::::::::::::::::::::: ............................... ::::::::::::::::::::::::::::::::: .:.::.::::: :,: .:.: .::...::.. : ....... ..... :,,.. .......................................................... :...........

............................................................................................................................................................................................................................................................................................................................:...................................................................................................:,......................_,:::,_:_:_,_;_,_;__;_:_:_,;_iiiiii_iiiiiiii!iiiiiiiii

!i, t _ i iIi ......... i !l t!iiii},i,!ili'i!,iiii'ii!'ii..............

:.?iii_:ilili:i_:;ili_:_i!?.i=:_!i_::_:_i'iii'.iiiiii::i!i: '_!iiiiiii':il]]i_ii!iiii_:iiiii_i_:iiii::iiii':iii_i!!_.',;_ii:i':':_,i_,_!ii':ii!i!_,_':!iiii!!iii:iii_ii_ii_,i:.

i!}i!i_iiiii!iiiiii!i!}iil
: i; :!::.::!:i! ;i!:i iii ilii i!I:i!!iii:ii!i:_ii !?i_ii,_:gii!ilili ii::!igi!i::i:.ii:.i!ii::i::::i::_i!!il; ilii:.i ::iiii::!i!:.i:i:::.:.iiiilgi::i::gi;i i::i:::::::::::::::::::::::i ii!::!!g!:i:ii:.!:.::i:::.i::ig:::::::i::ii:i::3i.ii'::::ii

. :..::.,, :.........._ ................ ...........i ...................................

isii)ii:!_}:iii!ii_:i_}_!iii!_;_:_ii_!:ii_;ii_}ii_}iii;:}!iii_i_:_.:.::_:[::_.:_:._::::::_::::_:_:_:_:_:::::::::::::::::::::::::::........... ::_:_:_:::_:::,:_s_ss,:ss:_:_:n:_ss:_;_:::::::::::::::::::::::::::::::::::::::::::::::::::::::::iiii::iii::ii::::iiii::iiiiiiiiiiiiiii!::i:::iiiiiii::::si:::.iiigiii:,i::i_iiii_iii::::iiiiiiii::i::_iiii_i_i_i_iisiGiiiiiii::iiiii.: _:i_:_:?::.::i:?:i:_.i:?i:i:i:i_:?i.i:?i:_:i:_:?_:i:::i:i.i.::i:_:_:::?_:?:::[_!ii_::_i:_[:::_.:.: ===================================== :21i:!i!!21!iiiii2?:_{illiiii21[iii?iiii_iiiiiii?i::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;i?!iii?i_iii{[ii:%:ii[!iiii!i:!!iii[ii:i?i:2_ii_iiiiiiiiii!!iii:!?

COMMENTS

Page 1



Analyte: Lead Analyst:
I

Client Project Number: 069-022B0301 _ Supervisor:
Matrix - Units: CWET- mg/L

Client Prep. Instr. Date Date Date Dil. Reporting
Anametrix Sample ID Sample ID Method ID Sampled Prepared Analyzed Factor Limit Results Q

: 97041422 $16001 ICP1 4/18/97 4/22/97 4/30/97 1 , 0.20 2.5

::::;::{:::::::::::¢::::::::{::97:4:_1:::::::¢:::::::::::::::::::::::::::::::::::::::::U:::::::_!!iiiii_i_ii_iii;ii_S_1_6_2_iiiiiiiii_iiii_iZi_iiiii!_Z_i_i!iiiiiiii_i_i__iiiiilC_:_ii::i:i¢:i!ii::i:::.:.i:i_]]8jg?;:i:i.::'i!i:::iiii::::i!ii_i22/9_ilil;iiiiiili!iiiii!_i)_3()i97}:iiiiii::ili':iiii:;i!:ii!i!!iii:ii_iliiii!;i::iil'iiiiiiiiii!i012_ii!ii!ii'!iiiiili2i2i::ii::ii!iiiii_;iil;_!iiiiiiii!iiiii_i

..... :.................. :'" ":...................................................... I...................................................................................................... :............. x..,..:, :..: :.:. : ........ :, .:

::._:.!ii:_i_:!_i_::_!:_i_iii_!!i_i_¢_ii_:ii_iiiiii_ii_iiii_:_¢i_ii_ii!;_i_i_iii_ii!!i!!ii_ii!ii!i_i_i!_:_i¢:!!i::ili!iii@i',i!i_!i!iiii!iiiqiiii!ii:i!iiiiiiiiiii!i!ii!¢!i!i!':_i_!_!;i_i::i_i::i::i_i::i::i::!:i::i_i::i::i_i_!_:_:,;i3;iii!:_:::_:;:i;_:_i::;i!;_i:iii!:li':i!W,ili!!'::_i',::!:,;'_i!':i'_ii@i!',::iiiis_i:::_isi::is::i::i¢:i_i¢:i::i::q!ii',i!iSi',!ii'_i!i!¢iii!',i',i':i',iiiiiiii_;i;¢ii',@i!!i!ili'@ii'_i',iii:!',!ii!iiiiii',iiiiiiiiiii!ii;:::::::::::::::::::::::::::::::::::::::: ................ , ....... :::::::::::::::::::::::::::::::::::::::::::.:.........:,.....:.....:.:......:..,........:...................:.....,...:.......:....:....,.
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Analyte: Lead Analyst:

Client Project Number: 069-022B0301 Supe'rvisor:
t

Matrix - Units: CWET DI - mg/L

Client Prep. Instr. Date Date Date Dil. Reporting Results Q
Anametrix Sample ID S_mple ID Method ID Sampled Prepared Analyze3 Factor Limit

97041422 $16001 ICP1 4/18/97 4/22/97 4/30/97 1 0.04 0.93
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Analyte: Lead Analyst:

Client Project Number: 069-022B0301 Supervisor:
t J

Matrix - Units: TCLP - mg/L

Client Prep. Instr. Date Date Date Dil. Reporting Results Q
Anametrix Sample ID Sample ID Method 113 Sampled Prepared Analyzed Factor Limit

97041422 $16001 ICP1 4/18/97 4/23/97 4/24/97 1 0.003 0.083
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D APPENDIX C

_, C.1.0 IDENTIFICATION AND SCREENING OF GENERAL RESPONSE ACTIONS
am

Generalresponseactionsdescribe those actionsthatwill satisfy the removal actionobjectives
described in Section 3.0. The following generalresponseactionsforthe removalactionat NAS
Alamedawere identified:

1. No Action
2. Institutional Control Actions

m 3. Containment Actions

4. Removal and Disposal Actions
5. In-Situ Treatment Actions

" 6. Ex-Situ Treatment Actions

Theseresponseactionsarediscussedbelow.

NoAction

,,- The no-action response specifies no remediation of soil at the site. It directs that no action would
be performed concerning the site contaminants, but may include periodic inspection, monitoring
and reporting. The CERCLA requires, as stated in the NCP, that the no-action response be
retained through the remedial evaluation process. Therefore, this general response action is
retained for further consideration.

Institution Actions

Institutional response actions involve only access and deed restrictions for the site. Institutional
actions alone, such as perimeter fencing, generally provide minimal protection to human health
and the environment and are not considered permanent soil remediation solutions. Therefore,
institutional actions are eliminated from further consideration.

" Containment Actions

Containment actions provide physical containment of chemicals of concern in the affected media
" to prevent exposure and further migration. Containment actions, such as slurry walls, and grout

curtains, may be cost-prohibitive for large areas of containment. Capping may be feasible for
Site 16 since it prevents exposure and further containment migration through leaching.

" Containment remedies require long-term land use or exposure restrictions to maintain their
protectiveness. Furthermore, containment provides limited protection to human health and
environment and would not permit land reuse. Containment actions are therefore eliminated

" from further consideration except for Soil Capping, which is retained for further evaluation.

Removal and Disposal Actions
I

Removal and disposal actions involve physical removal and disposal of the contaminated soil.
These actions can provide the highest degree of protection of human health and the environment
by removing the source of contamination. Removal and disposal actions may be cost-prohibitive
if large volumes of soil require remediation prior to disposal. In addition, the Navy may be liable

I
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,, in the future for the landfilled waste. However, these response actions are feasible and easy to
implement; therefore, they are retained for further consideration.

n In-SituTreatmentAction_

In-situ treatment actions involve treatment of the soil without physical removal. Because these
actions can (for certain contaminants) provide a high degree of contaminant removal and
destruction of chemicals, a high degree of protection of human health and the environment would
be attained. Although in-situ actions are generally less reliable than removal and disposal
actions, these actions may be cost-effective when large volumes of soil require remediation.
However, except for in-situ fixation, these treatment technologies have not been proven to be
effective for PCBs or lead and they cannot be used in shallow soils. Thus, only In-Situ Fixation
is retained for further consideration.

u

Ex-Situ Treatment Actions

" Ex-situ treatment actions involve treatment of the soil after it has been physically removed. Like
in-situ treatment actions, these actions can provide a high degree of contaminant removal or
destruction of chemicals, and thus provide a high degree of protection of human health and the
environment. Ex-situ actions are retained for further analysis.

C.2.0 SCREENING OF TREATMENT TECHNOLOGIES

Potentiallyapplicabletechnology processoptions were screenedto retain implementable
technologies that can be used in the developmentof remedialalternatives.The screeningwas
based on the relative effectiveness,technical and institutionalimplementability,andpreliminary
cost for each technology type and process option. A summaryof this screening is presentedon

m Table C-1. The last two columns of the table indicate whether the process option will be retained
for further evaluation, and includes comments regarding elimination or consideration of the
technology or process option. Table C-2 includes a wide range of potential alternative

m technologies considered to ensure that no reasonable alternative was overlooked.

C.2.1 No Further Action

, For this general response action, the site is left as is and nothing is done. No soil and
groundwater monitoring will be required. This action is generally retained to serve as a baseline
for comparison with other removal action alternatives during the detailed analysis. Therefore No
Action alternative will be considered for further evaluation.

C.2.2 Removal and Disposal Actions

Removal and disposal actionsconsist of physical removaland disposalof untreatedor treated
soils on site or at an off-site facility. Any excavatedsoil, whether treatedor untreated,will

" require proper disposal. Chemical analysis would be required at the time of soil excavation to
establish whether treatment is necessary pursuant to the LDRs set forth in 40 CFR 268 and in
CCR 22-66268. Section 3.0 discusses the California-hazardous levels for PCBs and lead and the
disposal regulations under TSCA, RCRA, and CCR. California non-RCRA waste may be subject
to treatment standards pursuant to the LDRs. In April 1992, the Governor of California signed

_,' into law Senate Bill (SB 611, Chapter 33 of the 1992 Statute), and bill extending the effective
Ill
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a, date to January 1, 1993,of treatment standards for solid hazardous waste containing metals (for
example, lead). In August 1992, a subsequent bill, SB 1726 (Chapter 853 of the 1992 Statute),

q_' furtherextended the deadline for wastes addressed in the earlier bill, but also for some additional
u wastes. SB 1726 extended the prohibition date to January 1, 1995for non- RCRA solid

hazardous waste containing metals (for example, lead) and for non-RCRA hazardous wastes
whose treatment standards are based on incineration, solvent extraction, or biological treatment

t (for example, PCB-containing waste). Therefore, land disposal of Site 16 soil containing PCBs
and lead may become difficult in the near future.

C.2.2.1 Excavation

Excavation of soil at Site 16would involve the use of general earthwork equipment. Before
excavating soil, site preparation activities would be conducted, including removal of perforated

" nmway plates which cover most of the soil surfaces, decommissioning utilities, removing site
fencing, destroying monitoring wells, and performing preliminary earthwork necessary for
excavation. Since the excavation depth is not anticipated to be greater than two feet, sloping or
shoring would not be required in accordance to California Occupational Safety and Health
Administration (OSHA) regulations 1540 and 154I. Excavation alleviates containment mobility
at the site and is easy to implement. However, no long-term effectiveness or permanence is

" achieved without additional treatment. During excavation, the removal action may pose a
potential health and safety risk to site workers through skin contact and air emissions. However,
these risks can be mitigated with the use of appropriate health and safety controls (for example,

personal protective equipment [PPE]). Excavation is considered feasible and is retained for
further consideration.

C.2.2.2 On-Site Disposal

On-sitedisposal options include backfilling into the excavationarea or potentialreuse at other
m on-site locations. Before disposing of excavated soil on site, this option would require

pretreatment of soil for PCBs and lead to meet state and federal LDRs. On-site disposal is
considered implementable and is retained for further consideration.

C.2.2.3 Off-Site Disposal

In this process, the excavated soil would be transported to a permitted off-site facility for
disposal. Off-site disposal facilities include Class I, II, ITI,and recycling facilities. If the soil
contains levels of contaminants exceeding their corresponding LDR, pretreatment of the
contaminated media through ex-situ technologies is required prior to disposal. Additionally,
transportation to an off-site facility introduces a potential risk to the community via accidental
releases.

Class I Facility

Class I treatment and disposal facilities often are capable of treating a variety of hazardous
wastes, and therefore, may accept both nonhazardous and hazardous waste, as defined by 40 CFR
268 and Title 26, Div. 22 CCR 66268, for disposal. At the various Class I facilities, a
solidification or stabilization process is used to pretreat soils containing lead if the leachable lead

" concentration exceeds the LDR. Pretreatment processes are also utilized to immobilize high
PCBs in soils. The effectiveness of immobilization in meeting the treatment standards is subject

_" to treatability study prior to acceptance. This option is retained for further evaluations.
mm
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,, Clazz II and III Facilities

_, Class II and IT[disposal facilities provide limited or no waste treatment services. Class II
m facilities may accept treated hazardous waste for disposal. However, Class 11disposal facilities

are limited in number, and treated hazardous wastes are generally accepted only on a case-by-
case basis. Class l]I disposal facilities accept soil waste that is considered nonhazardous, and

m generally do not accept treated hazardous waste for disposal. Therefore, while Class m facility
disposal option appear not feasible and is eliminated from further consideration, Class 11facility
disposed option is retained for further consideration.

Recycling Facilit'y
Recycling facilities treat soils to generate a nonhazardous product that can be used as a road mix
or ground cover for landfill sites. Recycling facilities generally accept nonhazardous wastes and
may accept hazardous wastes. However, these soils will not be accepted for recycling based on
discussions with recycling facility personnel regarding the elevated PCBs and the lead
concentration ranges detected in Site 16 soils. Therefore, this option is eliminated from further
analysis in this EE/CA.

C.2.3 In-Situ Treatment Actions

In situ treatment technologies include a variety of biological, chemical, and electrical processes.
All of the situ treatment options listed on Table C-2 are eliminated from further consideration.

m As discussed in detail below, these treatment technologies were eliminated primarily because
they are not effective for PCBs or lead or cannot be used in shallow soils.

C.2.3.1 Biological Treatment

In situ aerobic and anaerobic biological treatment technologies can be used to degrade PCBs in
l soil. However, biological treatment of PCBs is a slow process. In general, highly chlorinated

PCBs (such as Aroclor-1260) are more resistant to biological degradation than less-chlorinated
PCBs (for example, Aroclor-1242) (McCoy and Associates, Inc. 1992). The extent of
degradation is highly dependent on numerous factors such as degree of chlorination, moisture
content, pH, temperature, oxygen, and nutrient concentrations. Degradation of PCBs by aerobic
bacteria has been observed in laboratory experiments; however, this process has not been fully

m demonstrated in the field. Degradation of PCBs through anaerobic processes is potentially
feasible; however, maintaining anaerobic conditions would be difficult in shallow vadose zone
soil (that is, less than two feet bgs) at Site 16. In addition, to ascertain the effectiveness of

biological treatment processes in treating the contaminated soil, extensive site characterization
and treatability studies would have to be conducted. This remedial technology is not effective
for treating heavy metals. Elevated levels of metals (for example, lead) present in soil are also
likely to be toxic to the microbes. Therefore, in situ biological treatment is removed from further

m consideration.

C.2.3.2 Chemical Treatment

An in-situ chemical treatment process has been identified as potentially applicable for PCBs and
lead in soils; this process is solidification and stabilization (Fixation). The contaminants are

a physically bound or enclosed within a stabilized mass (solidification), or chemical reactions are
induced between the stabilizing agent and contaminants to reduce their mobility (stabilization).

_" Both solidification and stabilization prevent leaching of contaminants. Attempts to solidify or
Ill
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_, stabilize PCB-containing wastes to render them immobile have had mixed results, but this
treatment technology is proven to immobilize heavy metals (for example, lead). Treatability

q_, studies are required to ascertain if wastes are compatible with this process and to establish
am treatment conditions for site soil. Fixation or solidification and stabilization processes may

result in a significant increase in the volume of immobilized waste. In addition, in situ
environmental conditions may affect ability to maintain immobilization of contaminants. In-situ
fixation is easy to implement and may be cost-effective for Site 16. Thus, in-situ fixation is
retained for further consideration.

C.2.3.3 Thermal Treatment

In-situ thermal treatment processes include vitrification, which involves the use of high power
electrical current (approximately 4 megawatts) transmitted into the soil by large electrodes that

" transform the treated material into a pyrolyzed mass. Organic contaminants (for example, PCBs)
are destroyed or volatized, and inorganic contaminants (for example, lead) are bound up in the
glass-like mass that is created. Organic and inorganic off gases must be controlled and treated.

" The high voltage used in the in situ vitrification process, as well as control of the offgases,
present potential health and safety risks. The efficiency of in situ vitrification requires
homogeneity of the target media. As with solidification or stabilization processes, vitrification

i could limit further use of the site. In situ vitrification is also a relatively complex, high-energy
technology requiting a high degree of skill and training. Overall costs of this treatment
technology are prohibitively high (higher than biological and solidification or stabilization
processes) and regulatory and community acceptance are expected to be difficult to attain.
Therefore, in situ vitrification is not considered further in the EE/CA.

C.2.4 Ex-Situ Treatment Actions

Ex-situ treatment actions for treating excavated soil include technologies that specifically act to
reduce the toxicity and volume of the chemicals of concern by physical, biological, chemical, or
thermal processes. These treatment technologies can be implemented both on and off site.

I
C.2.4.1 Physical Treatment

Physical treatment technologies involve physically separating chemicals of concern from soil.
ml

Ex-situ physical treatment processes considered for soils at Site 16 at NAS Alameda include soil
washing. The soil washing process separates contaminants sorbed onto soil particles from soil in
an aqueous-based system. The wash water may be augmented with a basic leaching agent,

m surfactant, pH adjustment, or chelating agent to help remove organics or heavy metals. Soil
washing has been demonstrated to be effective for removal of metals (for example, lead) and for
PCBs. Fine soil particles, such as silts and clays, are however difficult to remove from the

m washing liquid. Soil washing is easy to implement and is retained for further evaluation.

C.2.4.2 Biological Treatment

Bioremediation processes potentially applicable for treating excavated soils include controlled
solid-phase biological treatment and white-rot fungus and slurry-phase bioremediation.

am Controlled solid phase processes include prepared treatment beds, biotreatment ceils, soil piles,
and composting. Moisture, heat, nutrients, oxygen, and pH can be controlled to enhance

_' biodegradation. In general, highly chlorinated PCBs (for example, Aroclor-1260) are more

a
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,, resistant to biological degradation than less chlorinated PCBs. Treatability testing is needed to
evaluate biodegradability of contaminants and appropriate oxygen and nutrient loading rates.

t_' Inorganics (for example, lead) are not effectively remediated through biological processes, and
m elevated concentration of heavy metals may be toxic to the microbes. Because biological

degradation of PCBs has not been demonstrated in field studies and is not effective for treating
lead, controlled solid-phase biological treatment processes are eliminated from further
consideration.

Laboratory studies indicate that PCBs can be dechlorinated through the use of white rot fungus.
White rot fungus is cultivated in a reactor, then forced into a secondary metabolic state by
altering the reactor conditions. In this state, the fungus excretes enzymes capable of degrading
organic compounds through catalytic oxidation reactions. Although white rot fungus has been
successfully demonstrated to dechlorinate Aroclor- 1242, -1254,and -1260 in laboratories, this

im
treatment technology is not considered by EPA to be a demonstrated technology for pilot-scale
use. In addition, white rot fungus is not effective in treating heavy metals such as lead.
Therefore, white rot fungus is eliminated from further consideration in the EE/CA.

In slurry-phase bioremediation, an aqueous slurry is created by combining soil or sludge with
water and other additives. The slurry is mixed to keep soils suspended and microorganisms in

" contact with the soil contaminants. Nutrients, oxygen, and pH in the bioreactor may be
controlled to enhance biodegradation. Upon completion of the process, the slurry is dewatered
and the treated soil disposed. IGT has developed and demonstrated a cost-effective slurry-phase

remediation technology known as the MGP-REM process for contaminated soils. The
technology is based on the enhancement and acceleration of indigenous biological activity and
the application of chemical treatment. The chemical treatment uses hydrogen peroxide and iron

_, salt (Fenton's reagent) to oxidize polynuclear aromatic hydrocarbons (PAHs), making them more
amendable to biological treatment. The MGP-REM process is faster and achieves a significantly
higher degree of cleanup than the conventional biological process alone. Moreover, it costs no

m more than conventional bioremediation and is considerably less expensive than incineration.
IGT successfully field tested the technology in the landfarming mode from 1991to 1993 and in
the soil-slurry mode in 1993-94. In situ field tests are expected to start in 1995. The work is

,, being funded primarily by the Gas Research Institute (GRI), IGT's Sustaining Membership
Program, various gas companies, and the U.S. Environmental Protection Agency. This
technology is retained for further consideration.

II
C.2.4.3 Chemical Treatment

Chemical treatmenttechnologies consideredfor soils at Site 16at NAS Alameda includem
solidification or stabilization, acidwashing, solvent extraction,chemical dechlorination,and
ultrasonic detoxification.

Solidificationor stabilizationprocesses are commonlyused and best suitedfor immobilizing
inorganics(for example, lead). The technology has variedeffectiveness in immobilizing organic
contaminantssuch as PCBs. Ex-situ solidificationor stabilizationis relativelysimple, uses
readily available equipment, and has high throughput rates compared to other technologies.
Treatability studies are required to finalize the treatment parameters. This treatment process is
known to result in significant increases in volume of the immobilized end-product. This

i, treatment technology is considered feasible and is retained for further consideration in the
EE/CA.

Ill
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a, Acid washing (also known as soil leaching) is a remedial action that addresses the limitations of
metals removal by soil washing and enables remediation of metals to lower cleanup levels. Acid

_, washing uses chemical processes to remove metals bound to sands, fine silts, and clays. A
m proprietary acid solution is used to dissolve crystalline metal oxides and chemically bound

metals from the soil matrix into the soluble phase. The metals are then precipitated out of the
acid wash for recovery, and the leaching solution is recycled through the process. Although acid

m washing does not effectively treat organics (such as PCBs), this process is effective for
remediating metals (such as lead) contamination in soils and is retained for further evaluation.

Solvent extraction separates organic contaminants from solids and concentrates them in the
" solvent. This process minimizes the volume of waste that requires disposal. Solvent extraction

has been proven to reduce PCB levels in soils to 1.0 mg/kg or less and can extract organically
bound metals. Solvents used in this treatment process are generally volatile and will degrade

"' readily; therefore, traces of solvent are not likely to remain after the distillation step. This
process option is feasible and, therefore, is retained for detailed evaluation in this EE/CA.

" Chemical dechlorination processes destroy PCBs by removing the chlorine atoms from the PCB
molecule. This alters the chemical structure of the PCB molecule, reducing its toxicity.
Dechlorination processes include using alkaline polyethylene glycolate (APEG) reagents (for

'- example, potassium polyethylene glycolate [KPEG] and potassium glycol methyl etherate
[KGME]), high-energy radiation (radiolytic dechlorination), metal-hydroxide-saturated solvents
combined with photocatalytic effects (photochemical dechlorination), and hydrogen replacement

m in the presence of a catalyst (catalytic hydrochlorination). All of these processes were developed
for treatment of PCBs and are not effective for treatment of heavy metals. In addition, most of
these treatment processes are still in the research stages and are considered emerging

technologies. Only the APEG dechlorination process has been successfully field tested in
treating PCBs. Capital and operations and maintenance (O&M) costs are generally high for
these processes, including treatment and disposal of process water. Therefore, chemical

,, dechlorination processes are eliminated from further consideration.

An innovative technology that uses high-frequency sound to destroy PCBs has been developed.
The technology, called ultrasonic detoxification, removes halogens from organic compounds and
renders them less hazardous or nonhazardous. The process involves mixing solid waste with a
caustic solution and irradiation the mixture with ultrasonic energy. Specific feed size and
material handling requirements can affect applicability or cost. Like chemical dechlorinationml
processes, ultrasonic detoxification does not effectively treat heavy metals and is not yet
considered demonstrated technology. Therefore, the process is eliminated from further
consideration.

C.2.4.4 Thermal Treatment

m Three types of thermal treatment have been identified: incineration, thermal desorption, and the
pyroplasmic process. Incineration uses high temperatures to volatize and combust (in the
presence of oxygen) organic constituents in hazardous waste. Four common designs are rotary

m kiln, liquid injection, fluidized bed, and in.flaredincinerators. Properly operated, all four
incinerator types have been used successfully to destroy PCBs to meet the 99.9999 percent
requirement for PCBs and dioxins. Volatile metals, such as lead, may exit the stack or be
concentrated in the bottom ash. Air emissions treatment and ash disposal costs are relatively
high. Emissions of lead is regulated under the Boiler and Industrial Furnace (BIF) Regulations

_" (Appendix VIii of 40 CFR 261). There are usually specific feed size and material handling
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p requirements that can affect applicability or cost. Although capital and O&M expenditures
associated with incinerators are relatively high, this treatment process reduces toxicity and

q_, volume of hazardous waste. Therefore incineration is retained for further consideration.
i

Thermal desorption is an ex situ means to physically separate volatile and semivolatile
contaminants from soil. Contaminated waste is heated between 200F and 1,000F, driving off
water and volatile contaminants. Thermal desorption has been proven effective in removingml

organic compounds, but is not designed to destroy them. Chemical contaminants for which
bench-scale through full-scale treatment data exist include primary VOCs, SVOCs, and PCBs.
Site-specific treatability studies may be necessary to document the applicability and performance
of a thermal desorption system. It has been demonstrated that PCBs can be removed using low
temperature thermal desorption (between 200F to 600F) systems. Thermal desorption is
generally not effective in separating inorganics and metals from contaminated media. The
process also generates some residual streams (for example, condensed contaminants and water,
fugitive dust, offgas) that must be treated and disposed of. Wastes with a high moisture content,
indicative of Site 16vadose zone soil, can result in low contaminant volatization and increased
treatment costs. Thermal desorption is eliminated from further consideration because it is not
effective for treating lead, and site-soil properties are not conducive to treatment by this process.

"' Westinghouse Plasma Systems has developed a plasma arc torch that operates at extremely high
temperatures and can decompose PCBs to form hydrogen, carbon monoxide, carbon, and
hydrogen chloride. This treatment process, called pyroplasmic treatment, has been developed

'- and used only to treat liqttids contaminated with PCBs, and has not been proven to be effective
for PCBs in soil. Therefore, pyroplasmic treatment process is eliminated fi:omfurther
consideration in the EE/CA.
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C.3.0 DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES

"= The following demonstratedandpotentially applicable technologies or process options for
remediationof soils at Site 16have been retainedafterscreening of generalresponse actions and
technologies:

• No Further Action

•,. • Containment Actions
- Capping

.. • Removal and Disposal Actions
- Excavation
- On-Site Disposal

m - Class I Facility Disposal
- Class I/Facility Disposal

• In-Situ Treatment Actions

- Solidification or Stabilization (Fixation)

• Ex Situ Treatment Actions

m - Soil Washing
- Acid Washing
- Solvent Extraction
- Slurry-phase Bioremediation
- Photolytic dehalogenation
- GAC Adsorption
- Clarification/Filtration

Since these technologies or process options do not individually satisfy the removal action
"' objectives, they must be assembled into remedial alternatives. Certain technologies may

necessarily be associated with other technologies. For example, depending on the concentration
of constituents in the excavated soils and the applicability of LDRs, excavated soils may require

'- treatment before disposal. The following specific removal action alternatives have been
assembled for remediating soils at Site 16 at bIAS Alameda based on the results of the
technologies screening:

Alternative 1: No Action
Alternative 2: Excavation, Soil Washing with Photolysis or GAC Absorption, Metal

Solubilization
Alternative 3: Excavation and Class I and II Disposal
Alternative4: Excavation, and Disposal at West Beach Landfill

ml

m
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p C.3.2 Description of Removal alternatives

_, Alternative 1: No Action
Ill

Alternative 1 involves natural attenuation of site contaminants and periodic inspection and
monitoring of groundwater as it may be affected by existing vadose-zone soil contamination.

,..
Alternative 2: Excavation, Soil Washing with Photolysis or GAC Adsorption, Metal

Solubilization, and On-Site Disposal

-- Alternative 2 includes removing soil containing PCB concentrations exceeding 1.0mg/kg and
total lead concentrations exceeding 300 mg/kg; separating PCBs from soil through on-site
surfactant or solvent washing and removing leachable lead through on-site acid washing. Treated

-- soil is disposed on site by backfilling into the excavation area. PCBs in wash water or solvent
would be destroyed by photo-degradation. Lead removed from the metal solubilization process
is disposed offsite.

m

Alternative 3: Excavation and Class I and II Disposal

-- Alternative 3 includes removing soil containing PCB concentrations exceeding 1.0mg/kg and
total lead concentrations exceeding 300 mg/kg; and disposing of the excavated soil at a Class I
facility, with or without treatment for lead and PCBs in soil through off-site solidification and
stabilization. Soil containing only lead with concentrations exceeding 300 mg/kg will be
disposed at a Class II facility.

_€ Alternative 4: Excavation, and Disposal at West Beach Landfill

Alternative 4 includes removingsoil containingPCBs exceeding 1.0mg/kg andtotal lead
,,, concentrations exceeding 300 mg/kg, transporting the soil to a engineered and prepared location

at the West Beach landfill and disposal as an engineered fill.

These four altematives are evaluated in detail in terms of effectiveness, implementability, and
cost in the following section.
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I, C.4.0 EVALUATION OF REMOVAL ACTION ALTERNATIVES

_' C.4.1 Evaluation Criteria
a

The identified removalactionalternativesareevaluatedbased on three criteria: (1) effectiveness;
(2) implementability; and(3) estimatedcosts.

m
C.4.1.1 Effectiveness

,, The effectiveness of an alternative refers to its ability to meet the cleanup objectives within the
scope of the removal action. These objectives included: (1) overall protection of public health,
community, and the environment; (2) ability to achieve the target cleanup levels; (3) reduction of

n toxicity, mobility, or volume through treatment; (4) long-term effectiveness and permanence; and
(5) system reliability/maintainability. The preference of each treatment option over land disposal
alternatives, where practicable treatment technologies are available are also considered.

C.4.1.2 Implementability

The implementability criterionencompasses: (1) technical feasibility; (2) administrative
" feasibility of implementing an alternative; (3) availabilityof various services and materials

required; and (4) regulatory agency and community acceptance. Technical feasibility was used
to eliminate those alternatives that are clearly impractical at Site 16. Administrative feasibility

" evaluates those activities needed to coordinate with other offices and agencies such as permits
and waivers.

_€ C.4.1.3 Cost

Each removalaction alternativeis evaluatedto determineits projectedcosts. The evaluation
m compares each alternative's capital and O&M costs. These costs are prepared using many

sources and include vendor estimates, disposal facility fees, and estimates for similar projects.

III

C.4.2 Removal Action Alternatives

The preliminary screening resulted in four alternatives, including the no-action alternative. The
analysis of each removal action alternative consists of a description of the alternative, followed
by an evaluation based on its relative effectiveness, implementability, and estimated cost. Table
C-3 through C-6 presents a summary of the evaluation criteria for each altemative.

C.4.2.1 Alternative 1: No Action

Description

This removalaction alternative is retainedforanalysis to provide a basis forcomparisonwith
other alternatives. For this alternative,no remedial activities forsoil would be implementedat
Site 16atNAS Alameda. The no-action alternativewould include monitoringof on-site ambient
air forPCBs and lead and nearby downgradientwells. However, because monitoringwill be
carriedout as part of the currentongoing NAS AlamedaRUFS,the estimated cost for monitoring
is not included in this alternative.

Ill
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B Effectiveness

_' Removal action objectives would not be achieved through naturally occurring processes, such as
m biodegradation. Natural degradation of PCBs through biological process is unlikely because this

process is dependent on numerous factors (for example, oxygen, temperature, pH, and nutrients)
and because degradation of highly chlorinated PCBs, Aroclor 1254 (five chlorine) and 1260 (six

,, chlorine), is difficult and would require several years. Biodegradation does not effectively treat
for lead, which may be toxic to microbes. Over several years PCBs may migrate and lead may
leach from soil into groundwater due to the lack of containment of chemicals in the vadose-zone
soil. But in general, no reduction of toxicity, mobility, or volume of PCBs and lead at this site
would be achieved. The no-action alternative would not be effective in reducing risk to public
health and the environment in the short term. This alternative would not offer long-term
effectiveness and permanence. A detailed evaluation is presented in Table C-3.

Implementability

The no-action alternative is easily implementable. However, regulatory agency and community
acceptance is doubtful.

" Cost

There are no capital or O&M costs associated with the no-action alternative. Groundwater
quality would be monitored periodically to ensure the long-term effectiveness of the no-action
alternative. As discussed earlier, these costs are assumed to be included in the ongoing NAS
Alameda RI/FS.

C.4.2.2 Alternative 2: Excavation, Soil Washing with Photolysis or GAC
Absorption, Metal Solubflization, and On-Site Disposal

Ill

Description

m This alternative consists of soil excavation and on-site soil washing with metal solubilization to
separate the PCBs and lead from the soil. Treatability studies would have to be conducted
initially to assess the effectiveness of the process and attainable clean-up levels. The aqueous

m phase with high concentrations of the PCBs contaminants is either photolytically treated by UV
oxidation or passed through beds of granular activated carbon (GAC) to remove the PCBs. The
soil is further acid washed to solubilize the lead with subsequent precipitation. Precipitated lead
is disposed of at a Class I landfill.

Excavation

For this site, excavation and hauling of soils would be achieved using conventional earthwork
equipment such as a backhoe, bulldozers, and trucks. Few obstructions to excavation are likely
during implementation of remedial activities at the Site 16 at NAS Alameda. Activities
associated with soil excavation include the following:

• Mobilization and Site Preparation..=
Mobilization consists of all activities associated with mobilizing equipment of Site 16 and
preparation of staging areas. Site preparation activities include removal of perforated

gu
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p runway plates, decommissioning utilities, removing necessary portions of site fencing,
destroying all monitoring wells located within the excavated area, setting up the on-site

_' soil washing treatment system, and performing the preliminary earthwork necessary for
m excavation. Site preparation work also includes construction of a temporary chain-link

fence, with gates, around the proposed excavation area to prevent unauthorized access to
the work area.

• Excavation

Excavation of contaminated soil is initiated using a backhoe or other earthwork

-- equipment. Soil is removed from the excavation and temporarily stockpiled on visqeen at
an adjacent area. The soil is subsequently transferred to and stockpiled as a designated
area for on-site soil treatment activities. Excavated concrete or asphalt pavement is
stockpiled separately, sampled, analyzed, and disposed of at a concrete recycling or

m landfill facility.

• Sampling
Confirmation sampling includes screening level and final confirmation sampling.
Screening level sampling will be conducted after the agreed-upon extent of excavation has
been attained to assess if additional excavation is required. On completing the

" excavation, final confirmation sampling will be conducted for verification. The final
confirmation samples will assess the residual total petroleum hydrocarbon, PCB and lead
concentrations in soil for RUFS risk assessment purposes. It is assumed that screening

m level and final confirmation sampling includes collecting one sample per approximately
850 square feet of excavation.

• Backfill and Compaction
When the treatment is completed, the excavated area will be backfilled and compacted
with the treated soil. All groundwater monitoring wells destroyed prior to excavation will

,- be replaced. After the backfill and compaction and well installations are completed, the
removal action for Site 16will be complete.

-- .Soil Washingwith Surfactantor Solvent Extraction

Soilwashing is accomplished by washing the soil with surfactant or using solvent to extract the
contaminants. Contaminants sorbed onto soil particles are separated from soil in an aqueous-
based system. The liquid-PCB containing phase is passed through either a GAC or a UV
oxidizer to remove or breakdown the PCB. The liquid surfactant or solvent can be recycled
through reflux. The slurry soil is further treated with acid solution to solubilize lead. Then
suspension is dewatered by centrifugation or filter press. The soluble lead is precipitated
chemically and packed in container for off-site landfill disposal. The dewatered soil will be
tested for PCB and lead and confirmed to meet treatment action levels. Soil containing lead at
130 mg/kg or less, or PCB at 0.34 mg/kg will be stockpiled for replacement on-site of the
excavated soil.

On-Site Replacement

It is assumed that 50 percent the excavated soil would require treatment for PCBs by soil
washing and that all the excavated soil would require treatment for lead by acid washing before
disposal. The quantity of leachable lead-contaminated soil requiring remediation will be verified

I



i

e. prior to or during the removal action using WET.

_' Effectivenes_
m

By removing and treating Site 16 soil containing PCBs above 1.0mg/kg and lead above 300
mg/kg, the toxicity, volume, and mobility of the contaminants in soil will be reduced. Soil

m washing has been proven to reduce PCB levels in soils to 1.0mg/kg or less. Metal
solubilization of lead and subsequent removal by precipitation has also been proven to remove
lead. Backfilling the treated soil into the excavation therefore, eliminates the potential for any

i future releases of lead to groundwater as of the WET test. The short-term effectiveness is
considered good because excavation, treatment, and backfilling of the soil can be completed
within a relatively short period of time (6 to 8 months). Potential adverse impacts to site workers
and the public and potential environmental impacts during implementation is minimal. However,m
these risks and impacts can be mitigated with the use of appropriate health and safety controls
(for example, PPE) and site controls (for example, dust suppression by wetting soil).

i Implementation of this alternative provides an adequate degree of protection to both human
health and the environment on a long-term basis.

Acid washing of contaminated soil enables remediation of lead to lower cleanup levels and
" reduces the toxicity, volume, and mobility of lead in soil to meet state and federal LDRs.

Because leachable lead concentrations are reduced below the California state STLC,backfilling
the treated soil into the excavation eliminates the potential for any future releases of lead to

m groundwater. Continued monitoring for lead leaching and conditions of the backfill would not be
required. This alternative can be implemented within approximately 4 months and provides an
adequate degree of protection to both human health and the environment on a long term basis.

Implementability

m The excavation aspect of this alternative is implementable and site conditions are generally
favorable. Soil washing and stabilization or acid washing processes are commonly applied
technologies and could be easily implemented on-site. Site mobilization of the two treatment

-, processes may require more operation area as opposed to one treatment system. On site disposal
of treated soil is anticipated to be acceptable to the regulatory agencies or the community
because this alternative reduces contaminant toxicity, volume, and mobility. In addition, no air

•- emissions are produced using this treatment process. Overall, this alternative may not be
difficult to implement.

•- _ost

On-site soil washing with photolysis or GAC adsorption and metal solubilization are generally
m capital-cost intensive. The two aspects of Alternative 2 considered are: (A) excavation, soil

washing with GAC, metal solubilization and on-site disposal; and (B) excavation, soil washing
with UV oxidation (photolysis), metal solubilization, and on-site disposal. The estimated capital
cost for implementing both alternatives is $1.22 million. Table C-4 presents details of thei

associated costs. Costs for monitoring groundwater quality on a routine basis are assumed to be
included in the ongoing NAS Alameda RIFFS.

i
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C.4.2.3 Alternative 3: Excavation and Disposal at Class II Landfill

m Description

This alternative requires excavation of the soil and the removed soils to be transported and
-- disposed of at an off-site Class II facility.

Excavation

,, Excavation activities for this alternative are as described in Alternative 3, except that soil is
removed from the excavation area, temporarily stockpiled, then transferred to an area designated
for loading onto trucks for transport to a disposal facility..

m

Class II Disposal
Excavated soil containing PCB above 1.0ppm and less than 25 ppm (1,000 cubic yards) will be
transported and disposed of off-site at a permitted Class II treatment and disposal facility. Soils
containing only lead below the 1,000 ppm TTLC will also be disposed of at a Class II landfill.
Transportation to the off-site facility require over 100 trucks, which introduces a potential risk to
the community via accidental release. On-site locations would be required for temporary
stockpiling of soil before transporting to the Class II facility.

Effectiveness
II

By moving soil with elevated PCB and lead concentrations from the site to a facility that will
physically contain it, the mobility of the contaminants is reduced. This alternative would achieve

_€ the removal action objectives for Site 16.

Implementabili_ty

The excavation activities for this alternative are implementable, as discussed under Alternative 2.
Class II landfills require development of a waste profile for incoming waste streams. Sampling

-- and analyses required for the profile can be conducted prior to excavation of the soil.

Cost

Implementing this alternative requires no capital investment and, once disposal is completed, no
O&M costs. The developed costs for Alternative 3 are for soil excavation and Class II disposal
without treatment. Details of the associated costs are provided on Table C-5. The estimated cost
for Alternative 3 is $0.5 million. Costs for groundwater monitoring at Site 16 are considered to
be included in the ongoing NAS Alameda RI/FS.

C.4.4.4 Alternative 4: Disposal at West Beach Landfill

Description
This alternative requires that soil be excavated and transported to the West Beach Landfill (Site 2
NAS Alameda). The soil would be placed in an engineered disposal cell at the West Beach Landfillup
for this alternative. Evaluation of the technical feasibility and implementability of this alternative is
summarized in Table C-6.

m



Excavation

D Excavation activities for this alternative are as described in Alternative 2, except that after
excavation the soil is transferred to an area designated for loading onto trucks for transport to the

_' West Beach Landfill.
81

Backfilling Site Excavation
Clean soil will have to be brought to the site to replace the soil removed from the site.

m
Constructionof EngineeredFill at West BeachLandfill

m Prior to moving soil from Site 16, the soil would have to be sampled and samples subject to
laboratory analysis to confirm the non-hazardous classification. Typically this would include
collecting one sample for every 50 cubic yards of soil and determining the total concentrations of

m PCBs and lead, and also the soluble concentrations of these compounds.

The West Beach Landfill encompasses an area of about 200 acres. The fill would be placed in an
m area of about 1 acre, at the northeast comer of the landfill, the comer furthest from the San Francisco

Bay and the designated wetland area within the West Beach Landfill. The northeast comer is
physically isolated from the rest of the landfill by a 10 foot high, 30 foot wide, berm. The fill would
reach a height approximately half way to the top of the existing berm of about 10feet, at the berm,m
and would slope gently away from the berm to the facility boundaries at the north-west comer of Site
2. At about a distance of 30 to 40 feet from the facility boundary the fill would end at a height of
about 2 feet and the slope down to meet the existing grade.m

In order to construct the fill, geotechnical investigation would have to be conducted to determine if
adverse geotechnical conditions are present at the site. The engineered fill will have to be designed
to minimize contaminant migration by physical forces such as wind or erosion or by biological
activity such as burrowing animals, insects or worms. Additionally, the design will have to provide
surety that the integrity of the fill will maintained, to the extent feasible, during catastrophic events

m such as earthquakes.

Initially, the site will be graded for placement of an impermeable liner at the base of the fill. Soil,
m from the TSTA, will be placed on the liner and compacted to produce a dense engineered fill. After

placing all the TSTA soil, a rodent/insect/worm barrier will be placed on top of TSTA soil, and will
surround the entire TSTA fill. Soil capable of supporting a vegetative cover will be placed on top of,

m and around the perimeter of the barrier layer and TSTA fill.

Effectiveness
m

By removing and treating Site 16 soil with high PCB and lead concentrations, the volume of
contaminated soil is reduced. Placement of the soil in an engineered landfill specifically designed to

m minimize migration of the contaminants provides substantial long term protection of the
environment. However, migration of contaminants during a catastrophic event, such as an
earthquake, is possible. Long term inspection and maintenance of the cap of the engineered fill
would also be required. Potential adverse exposure to site workers and the public and potential
environmental impacts during implementation is minimal. However, health effects and occupational
risk can be mitigated with the use of appropriate health and safety controls (for example, personal

_, protective equipment) and site controls (for example, dust suppression by wetting soil).
Implementation of this alternative will provide a high degree of protection to both human health and

the environment on a long-term basis.
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Implementabili_
m Excavation of contaminated soil is implementable as is construction of the engineered disposal fill.

In addition, site characteristics are generally favorable for excavation activities. Although the
perforated runway plates need to be removed, the majority of the site is bare ground with little or no

,, vegetation. However the placement of the soil at the West Beach landfill could substantially change
the requirements and cost for closure of this much larger site.

Cost
all

This alternative has the lowest initial cost but has substantial long term maintenance costs and could
have long term cost associated with the Closure of the West Beach Landfill. The total cost without

m consideration of Closure costs could range from $0.58 to $0.83 million. However, costs for
monitoring groundwater quality on a routine basis are assumed to be included in the ongoing NAS
Alameda RI/FS.

m

On-Site Replacement

-' Replacement of soil on site consists of replacing the soil with imported backfill.
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o 5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

m This section presents a comparative analysis of the four alternatives analyzed in Section C.4.0. The
alternatives are compared against each other in order to evaluate the relative performance of each
alternative in relation to each of the criteria. The criteriaused in this comparison are the same as in

_ Section 4. To facilitate this analysis, a relative ranking method is used, in addition to the qualitative
analysis previously described. Table C-7 shows a summary of the comparative analysis for the our
removal action alternatives.

Effectiveness

Four removal action alternatives (1-4) were assembled for detailed analysis. As shown on Table 5-1m
Alternative 1 (No Action) does not provide adequate short-term or long-term effectiveness or
permanence at Site 16because contaminants are not removed. Therefore, No Action is eliminated.
Alternative 2 (Soil Washing), and Alternative 3 (Landfill Disposal) are similar in terms of the level
of protection to human health and the environment. However, the effectiveness of Alternative 2
would have to be demonstrated and optimized via treatability studies. Alternative 2 also has a very
high cost and is therefore eliminated. Alternative 4 (Disposal at West Beach landfill) provides

-- slightly less assurance of long-term effectiveness and may not be a permanent solution. Achieving
long- term effectiveness or permanence is of great importance in reducing potential future liability
risks to the Navy. Alternative 3 provides the greatest assurance of long term effectiveness and has

m the lowest cost.

The Landfill Disposal alternative is effective and satisfies the identified removal action objectives for
_€ Site 16. This alternative could also be conducted quickly as it requires little mobilization and the

work could be completed within 2 to 3 weeks.

-- Implementability

Regulatory permits must be obtained for operating an on-site treatment system. Implementing Soil
-- Washing with photolytic destruction of PCBs or GAC adsorption and metal solubilization would

meet PCB and lead cleanup levels and treated soil could be easily backfilled on-site. Therefore, This
alternative provides adequate long-term protection for either human health or the environment.

-- Landfill Disposal is potentially less expensive to implement and would require a shorter period of
time to complete than Soil Washing.

_ OverallSelection

Off-site Disposal (Alternative 3) is the preferred alternative for remediation of soil at Site 16 based
_ on the evaluation. This Alternative is the most implementable alternative for Site 16 soil with

elevated PCB and lead concentrations. This alternative mitigates the risk to human health and the
environment and reduces the potential impacts of soil contaminants on the groundwater by treating
soil to meet proposed cleanup levels (less than 1.0mg/kg for PCBs and less than 300 mg/kg for lead).
Therefore, implementing Off-site Disposal (Alternative 3) meets the removal action objectives
identified in this EE/CA.

m
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NON-TIME CRITICAL REMOVAL ACTION

APPENDIXC- SCREENINGOF GENERAL
REMOVALACTIONS

SECTION 6.0

FINAL SITE 16: ACTION MEMORANDUM
NON-TIME CRITICAL REMOVAL ACTION

THE ABOVE IDENTIFIED SECTION IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
NAVFAC SOUTHWEST TO LOCATE THIS

SECTION. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE Ci SILVA
RECORDS MANAGEMENT SPECIALIST

NAVAL FACILITIES ENGINEERING COMMAND
SOUTHWEST

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676
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Table C-I

GENERAL REMOVAl ACTION AND TECIINOLOGY SCREENING SUMMARY
SITE 16 - CANS - 2 AREA

General Respottse Remedial Technology Estitnate Initial Screening
Action/Process /Process Effectiveness Implementability Cost Decision Comments

i
qo Action No Action Low Good Low Consider Serves as baseline, contaminants remain iade/hfitely

?nstitutional Deed Restrictions Low Good Low Eliminate Minimal protection to humtu_health trodthe
Controls Fencing Low Good Low Eliminate envirolm_ent,not penntment soil remediation solution

Containment Capping Low Good Low Consider These actions prevent exposure and further migration
Actions Vertical Ban-iers Low Moderate Moderate Eliminate however, they proviqe only limited protection to

Horizontal Barriers Low Moderate Moderate Eliminate lit.man healfllmid file e.wimmnent and limit lialure
Surface Controls Low Good Low Eliminate land use

Removal/Disposal Excavalion High Good Moderate Consider Effective. easy to implement
Actions On-Site Backfill Moderale Moderate Low Consider Community resistance

Class 1Disposal lligh Good l ligh Consider Can pl-etreatlbr lead raidPCBs prior to disposal
Class 11Disposal Moderate Good Moderate Consider Case by case acceptance of waste
Class 111Disposal Low Difficult Low Eliminate Soils do not .heel stringent facilily accepttulce criteria
Recycler Low Difficult Low Eliminate Lead nod PCB concentrations too lfigh lbr acceptance

!nSitu Action Solidification/Stabilization Moderate Moderate Low Consider hnmobilizes lead may immobilize PCBs
Aeroble Bioremediation Low Moderate lvloderate Eliminate Not proven effeclive for all PCBs. not effective lbr lead
Anaerobic Bioremediation Low Difficult Moderate Eliminate Not l_:asiblein shallow soil (<2 11bgs) nor for lead
Vitrification High Dillictdt Very 1tigh Fliminate Complex teda_ology, vet3'high costs

:_xSilu Actions Soil Washing Moderate Moderate Modclale Consider Effective Ibr tcmoving lead attd potential PCBs
Acid Washing I Morelate Moderate Moderate Consider Ell;zctive Ibr removing lead. tlOlell_clive lbr PCHs
Solvent Extraction Moderate Moderate Moderale Consider Effective for removing PCBs _nd potentially lead
Sluffy-phase Bioremedialion Moderate Moderate Moderate Consider Efl;zctive for removing PCBs. not effective for leadI

ControlledSolid-phaseBiotrcam_cnt Low Difficult Low Eliminate Not eli':clive |br lead, lead toxic to microbe,:
White-rot Fungus Low Difficult Moderate Eliminate Not proven leclmology,not effective lbr lead
Solidification/Stabilization Moderale Moderate Moderate Eli.ninate ln-Silu more cost etl_ctive
ChemicalDechlorination Low Difficult l ligh Eli.ninate Effective lbr PCBs. not eff'_ctivefor lead
Ultrasonic Detoxification Low Difficult l ligh Eliminale Not proven teclmology,not ellEctivc lbr lead

Incineration Moderate Good lligh Eliminate Provenfor PCBs, bul not lead, very highcosts
Thennal Desorplion Moderate Difficult Modcrate l_liminate Proven for PCBs not lead, difficult Ibr site-specific soil
Pyroplasnfic Low Difficult l[igh Eliminate Not effective for solid wastes or lead
Photo Dehalogenalion High Good Moderate Consider Effcclive tbr PCBs. not effective for lead

Date: 07/10/95
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NAVAL AIR STATION, ALAMEDA
=, 07/10/95 SITE 16 - CANS-2 AREA TABLE C-2

WASTE TREATMENT PROCESS SCREENING
,_j. #: 95A1 601

.mr

is General Contaminant General Contaminant

Response Treatment Procesa Treated Response Treatment Process Treated

== Action PCB Metal Action PCB Metal

Institutional

No Action Do Nothing Control Natural Attenuation •
Actions

Contaminment Cappin 9 • • Removal &
Actions Disposal Excavation & Land Disposal • •

[] Encapsulatio n • • Actions

Electrolytic Recovery Techniques • Dehaloc.:.:jenation •

Air Stripping & Steam Stripping • Ozonation

Evaporation Evaporation

[] ln-Situ Physical and Chemical Fixation • • Physical & Chemical Fixation • •

Treatment Aerobic Process • Liquid-injection Incineration
Actions

Anaerobic digestion Rotary Kilns Incineration •
I

,Enzymatic Treatment Fluidzed Bed Thermal Oxidation

iThermal Oesorption • Wet Oxidation

_' Detoxification • Pyrolysis •

Activated Carbon Adsorption • Ex-Situ Su0ercritical F_u{d Extraction

Distillation Treatment Plasma SystemActions

Elactrolytica Recovery Techniques • Incineration •

Hydrolysis Catalytic Incineration

Ion Exchange • Aerobic Process •

Ex-Situ Solvent Extraction • Surfactant Washing •Treatment

Actions Membrane Separation Technolc_y Abaerobic Oiliest•on

Air Strippin£1 & Steam Stripping • Enzymatic Treatment

Freeze Crystallization Photolysis

Filtration and Separation O • Chemical Oxidation & Reduction

Chemical Precipitatoin • Termal Desorpation •I

al Thin-film Evaporation, Detoxification I •

References:

._PA Document. 1993; Rernediation Technologies Screening Matrix and Reference Guide, Version I.

2. (]HStTSCE) Third B_ennia_ P,epoft, 1986; Atternative Technologies tot Recycling and Treatment of Hazardous Wastes

3. Freeman. Harry M.; Standard Handbook of Hazardous Waste Treatment and Disposal
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I Table C-3
Alternative 1: No A_tion

Detailed Evaluation
in

EVALUATION CRITERIA EVALUATION

ell

No action involves no excavation or handling materials. Therefore, site workers
require no protective equipment and there is no risk to the community from

Overatl Protection excavation and transportation of contaminated materials. There are potential
lIB potential long term risks for migration ot Contaminants with deterioration of the cover

and rain water Colle_ion system

Compliance with ARARs Potential ARARs are not metu,I
z
I,U

II >
Long-term Effectiveness Does not comply with ARARs. Since contaminants are not removed from the

1_ and Permanence soil, future migration of contaminants is likely,
1,1..
LU

II Reduction in Toxicity, Mobility, No treatment is involved. Thus, there is no reduction in toxicity, mobility or
or Volume through Treatment volume of contaminants at the site.

System Reliability/Maintainability No treatment system is required.18

Technical Feasibility Technically feasible.

>-
i,.-
__. Not administratively feasible since the aJtemative is not acceptable to regulatory
m Administrative Feasibility agencies and is only used for com!_'ative puq_s_,i.,-
z
i,i

I
m

cL_ Availability of Services and No services and materials are required to implement this alternative.
__ Materials

Regulatory Agency/ Acceptance to regulatory agencies is doubtful.
lib Community Acceptance

I- - Engineering No Cost has been associated with this alternative.
O - Capitalo

- Operation & Maintenance (O&M)

m

I

I

O

I



ell

B

Table C-4
Alternative 2: Excavation. Soil Washina And/0r $01vcnt Extraction

== Detailed Evaluation

EVALUATION CRITERIA EVALUATION

Soil washing with surfactamtsor solvent has been proven to reduce PCB levels in soils to 1.0 mg/kg
Metal solubilization of lead and subsequent removal by pre_pitation have also been shown to remove
lead. if an appropriate technology for PCB is demonstrated by treatability studies, treating soil

Overall Protection will reduce potential adverse impacts to site workers and the public

Potential environmental impacts during implementation can be minimized by engineered controls.
Excavation poses a potential health and satety risk to site workers through skJn
contact and air emissions. Personal protective equipment, at a level
commensurate with the contaminants involved, is normally required during

,,,_ excavation operations.
z
>'" Compliance with ARARs Potential ARARs are met to the extent practicable if contaminants are reduced to clean-up levels

uJ
"u. Long-term Effectiveness Successful implementation of this alternative provides an adequate degree of protection to
uJ and Permanence both human health and the environment on a long-term basis.

Reduction in Toxicity, Mobility, This aJternaUve reduces significantly the total amount of contaminants, the amount o| contaminants

or Volume through Treatment available to migrate, and the volume of contaminated soil. However, the remaining lead in treated soil
may be more soluble, but with less impact due to reduced quantities.

System Reliability/Maintainability Prior to implementing this alternative demonstration via treatability studies must be conducted
I_ to demonstrate probability of achievement of PCB clean-up [evels

The excavation aspect o! this alternative is implementable and site conditions
Technical Feasibility are generally favorable. Soil washing and acid washing are commonly

applied technologies that can implemented on-site.

Administrative Feasibility Site mobilization and setting up of this alternative may require more space for
>" operation. Permits would be required for discharge and treatment.

Equipment and skilled or knowledgeable personnel required for implementation
<_
p. are available. Personnel specifically trained in soil washing or solvent
,,,z extraction operations would be required on-site. Water would be required on-site
_= Availability o! Services and for contamination control (e.g., dust suppression) and treatment activities.I,g
•_ Materials Should water not be readily available (e.g., nearby hydrant), water would have to=.

be brought in by truck. Other resources, such as electricity are available on-site,
whereas, telephone, and fuel would be provided by mobile sources. Off-site
disposal capacity and analytical capabilities are readily available.

On-site disposal of treated soil is anticipated to be acceptable to the regulatory
Regulatory Agency/ agencies and the community because this alternative reduces contaminant

Community Acceptance toxicity, volume, and mobility. In addition, no air emissions are produced using
this treatment process.

- Engineering $250,0000_
- Capital $1,250,000
- Operation & Maintenance (O&M) $0

P
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=, Table C-5
Alternative 3: Excavation and Class I and II Off-Site Disposal

Detailed Evaluation
all

EVALUATION CRITERIA EVALUATION
I

Removal of contaminants from the site ensures overall protection of both human
heaJthand the environment. The contaminated soils are transferred to a

managed disposal facJlity. This alternative meets the basic objectives of
III overall protection.

Overall Protection

For workers at the site, personal protective equipment, at a level appropralte for the site
IB conditions will be required.

IB uJ2:
Compliance with AltARs Potential ARARs are met to the extent practicable by removing all contaminatedu.I

I::: soils which exceed action levels, except for CEF_CLApreferences against off-site disposal.
¢..1
u."' By moving soil with elevated PCB and lead concentrations from the site to a
u. Long-term Effectiveness facility that will physically contain it, the mobility of the contaminants at the siteIn ,.

and Permanence itself is reduced.

lU The excavation and disposal of subsurface soils does not provide any reduction
Reduction in Toxicity. Mobility, in the volume of excavated matedal requiring disposal. Disposal of surface soils
or Volume through Treatment in a engineered disposal cell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

release of contaminants to the environment.

System Reliability/Maintainability System is well established and reliable.

in Excavation and disposal is a well demonstrated removal action which uses
Technical Feasibility standard construction practices. The action is reliable and readily

implementable.

18 Permits would not be necessa,-yto implement the action.
A traffic management plan for transportation of the soil off-site should be prepared.

>" Administrative Feasibility5
III ,,,

<
l--
z
,,, Equipment and knowledgeable personnel required for implementation are readily
,,, available. Water would be required on-site for contamination control (e.g., dust._=

lid =- suppression) and treatment activities. Should water not be readily available
Availability of Services and (e.g., nearby hydrant), water would have to be brought in by truck. Other
Materials resources, such as electricity, telephone, and fuel for equipment would be

provided by temporary/mobile sources. Off-site disposal capacJty and

Ill analytical capabilities are readily available.

Regulatory Agency/ This alternative does not meet the statutory preference for treatment; however,
Community Acceptance it offers timely mitigation of threats posed by contaminants at the Site 16. This

lib aitemative can be accomplished in a short period of time, about 1 month.

P" - Engineering $50,00003

8 - Capital $550,000
- Operation & Maintenance (O&M) $0Ill

II
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Table C-6
IP

AItQrn_ttivQ4: Excavation and On-Site DisDosal

I_¢t_iled Evaluation
Ii

EVALUATION CRITERIA EVALUATION
Jl

RemovaJof contaminants from the site provides overall protection of both human
health and the environment. The contaminated soils are transferred to a

engineered disposal fill. This alternative meets the basic objectives of
el overall protection. Maintenance of the disposal fill would have to be conducted to

assure long term protection of health and the environment.
Overall Protection

For workers at the site, personal protective equipment, at a level appropriate for the site
II conditions will be required.

u,l
_l ,,z Compliance with ARARs Potential ARARs are met to the extent practicable by removing all contaminated

• soils which exceed action levels. Landfill ARARs, for the disposal fill, will have to be complied with.

'Y' By moving soil with elevated PCB and lead concentrations from the site to au.
u. Long-term Effectiveness facility that will physic_ly contain it, the mobility of the contaminants is reduced.

and Permanence Catastrophic events, such as an earthquake, could increase the possibility of mobility.

I The excavation and disposal of subsurface soils does not provide any reduction
Reduction in Toxicity, Mobility, in the volume of excavated material requiring disposal. Disposal of surface soils
or Volume through Treatment in a engineered disposaJ cell provides reduction in contaminant

mobility and eliminates exposure pathways which in turn reduces the potential

release of contaminants to the environment.
System Reliability/Maintainability System is well established and reliable.

II Excavation and disposal is a well demonstrated removal action which uses
Technical Feasibility standard construction practices. The action is reliable and readily

implementable.

I Permits would not be necessary to implement the action. Preparation and implementation

of Closure, Post Closure, and Closure Certitiction workplans and work would be required.
>" Administrative Feasibility

ii m<
i,-
m,
u_ Equipment and knowledgeable personnel required forimplementation are readily"5
,,, available. Water would be required on-site for contamination control (e.g., dust.J
n suppression) and treatment activities. Should water not be readily available

I _ Availability of Services and (e.g., neazby hydrant), water would have to be brought in by truck. Other
Materials resources, such as electricity, telephone, and fuel for equipment would be

provided by temporary/mobile sources. Off-site disposal capacity for the small amount
of soil cJassifiedas hazardous waste is available.

II

Regulatory Agency/ This alternative does not meet the statutory preference for treatment; however,
Community Acceptance it offers timely mitigation of threats posed by contaminants at the Site 16. This

I alternative can be accomplished in a short period of time; 2 months with 10 years of maintanence.

- Engineering $160,000- Capital $310,000

- Operation & Maintenance (O&M) $250,000 - $400,000 (10 years)
I

I
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-. DRAFT ACTION MEMORANDUM & EE/CA

FOR THE SITE 16 REMOVAL ACTION
AT NAS ALAMEDA, ALAMEDA, CA
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RESPONSE TO COMMENTS ON THE

,-., DRAFT FINAL ENGINEERING EVALUATION/COST ANALYSIS (EE/CA)
-- ADDENDUM

FOR SITE 15 AND
DRAFT FINAL EE/CA FOR SITE 16 REMOVAL ACTIONS

-- AT NAS ALAMEDA, ALAMEDA, CA

" This document presents the Navy's responses to comments from Robert Membrez, dated 28 July,
1997 and the Clearwater Revival Company dated August 22, 1997, on the draft final Engineering
Evaluation / Cost Analysis, July 14, 1997 for Installation Restoration (IR) Sites 15 and 16, NAS

" Alameda.

Comments from Mr. Robert Membrez

COMMENT NO. 1. Where shall the contaminated soil be removed to?

RESPONSE: The Navy contractor, IT Corporation conducted soil sampling at Site 16on July
29, 1997. Soil samples were collected to allow the soil from Site 16to be profiled lbr disposal at

-- either a Class i or Class II facility. Site 15has current analytical data which can be used to
profile the soil for disposal. It is expected that soils will be disposed of at either Vasco Road in
Livermore or Altamont Hills in Tracy.

COMMENT NO. 2. What kind of material shall replace the removed soil?

" RESPONSE: The soil from Site 16 will be replaced with clean fill material, to be obtained
when the project is underway.

" COMMENT NO. 3. When is this operation expected to be completed?

RESPONSE: Based on a projected start date of lg September 1997, it is anticipated that the
work will be completed by October 31, 1997.

g
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RESPONSE TO COMMENTS ON THE

'_" DRAFT FINAL ENGINEERING EVALUATION/COST ANALYSIS (EE/CA)
-- FOR THE SITE 16 REMOVAL ACTION

AT NAS ALAMEDA, ALAMEDA, CA

" FROM THE CLEARWATER REVIVAL COMPANY

" SPECIFIC COMMENTS

COMMENT NO. 1 - The Removal Action does not comply with Executive Order No.
128987 on Environmental Justice.

Federal agencies are required to develop environmental strategies that identify and address
disproportionate exposure and adverse health effects of their activities. The proposed
removal action and other environmental cleanup activities at NAS have not complied with

.. state environmental standards nor have they complied with the generally accepted
standard of professional care. The Navy's activities have therefore created, and continue
to perpetuate a disproportionate exposure to toxic chemicals and a disproportionate health

a burden in the West End of Alameda. The West End is a low-income ethnically-diverse
community. Until the Navy commits to a acceptable standard of cleanup at Site 15 and
other toxic waste sites at NAS a great injustice continues to be done to residents of the West
End.

RESPONSE: The executive order referenced pertains to the NEPA (National Environmental
" Policy Act) process, but this action is being conducted under CERCLA (Comprehensive

Environmental Response, Compensation, and Liability Act). Specifically, Executive Order No.
12898 applies to the analysis of environmental effects of federal actions when "such analysis is

i

required by NEPA". CERCLA actions are not within the scope of the executive order, because
they are inherently considered to benefit the community through the mitigation of environmental
hazards. In addition, CERCLA actions are considered to be equivalent to the NEPA process, dueII

to the ability of the states, local governments, and the public to comment on the proposed
process.

.. The proposed removal action is very unlikely to affect the community, because engineering
controls will be implemented during the removal action to prevent contaminants from migrating
outside the removal action area. The proposed removal action will also mitigate existing

.- potential environmental and health impacts, and will allow beneficial community reuse of the
area.

The actual risk to the environment is being assessed by conducting both base-wide and site-

- specific risk assessments. Depending on the findings of the risk assessments, further action may
or may not be necessary. The finding of adequacy or inadequacy of clean-up has not yet been
made, and comments related to the overall adequacy of the clean-up at Site 16 should be deferred

- until the risk assessment is completed, at which time the final recommendation will be made
available to the public for comment.

i
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COMMENT NO. 2 -Failure to meet Removal Action Workplan content requirements
_. (22 CCR 25356.1 (h)(2)(b))

g

The requirements of a removal action workplan included a description of techniques and
methods for excavating, storing, handling, transporting, treating, and disposing of material
from the site. A description of the methods that will be employed during the removal
action to ensure the health and safety of the workers and the public during the removal
action are also required. These specific details are not provided in the Removal Action

" Workplan.

The Removal Action Workplan states that air quality standards may be exceeded during
-" the work. Details of the proposed air monitoring to ensure that ambient air quality

standards for particulates, lead and PCBs are not exceed should therefore be provided in
the Removal Action Workplan. Best management practices for dust control should be

g

discussed in detail. Monitoring of wind speed and establishment of a "stop work"
condition should be made to ensure air quality standards are not exceeded.

e

Navy environmental work has not used best management practices to prevent storm water
pollution. This was particularly evident when contaminated soil was excavated near an old

_ industrial waste pond along the shoreline of IR Site 1. Details of storm water pollution
controls including requirements for covering of inactive waste piles, and limits on storage
duration, need to be established in the Removal Action Workplan.

Work hours_ truck traffic routes_ and requirements for truck covering should be
established in the Removal Action Workplan.

g

NOTE:

The referenced citation 22 CCR 25356.1 (h) (2) (b) probably refers to Health and Safety Code
" 25356.1 (h) (2) (b), as there is no Section 25356 in 22 CCR; sections begin with numbering

66001 and end with 67785. Assuming that the correct reference is to the Health and Safety
Code, the cited section does not apply to this removal action, because the intent of the section is
to provide an exemption from the permitting process for sites on the National Priority List. The
former Alameda Naval Air Station is not a National Priority List site.

The following is the referenced section of the Health and Safety Code, 25356.1 (h)(2):

. "A remedial action plan is not required pursuant to subdivision
(b) if the site is listed on the National Priority List by the
Environmental Protection Agency pursuant to the federal act, if the

•. department or the regional board concurs with the remedy selected by
the Environmental Protection Agency's record of decision. The
department or the regional board may sign the record of decision

- issued by the Environmental Protection Agency if the department or
the regional board concurs with the remedy selected."

3
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RESPONSE: It is assumed that the reference to a Removal Action Workplan (RAW) is to State
"_" of California requirements for the RAW described in the Health and Safety Code. As required

" by CERCLA, substantive requirements of the Health and Safety Code must be included in the
Administrative Record. The Construction Workplan, which is part of the Administrative Record,
includes descriptions of the activities needed to complete the removal action, including

"- addressing concerns by the commentator related to air monitoring, best management practices for
storm water pollution control, work hours, traffic routes, truck covering etc ....

COMMENT NO. 3 - Remedial Action Objectives Off-target

The proposed removal action does not meet the site-specific removal action objective of
"unrestricted future use of the site." The PCB cleanup goal of 1.0 ppm at NAS is 50 times
the PCB cleanup level proposed at another military facility in California. The PCB

.. cleanup goal of 1.0 ppm at NAS is 25 times the EPA Region IX preliminary remediation
goal for PCBs on residential property. Region IX values have been used at all sites at NAS
as screening risk levels.

The existing risk posed by the site should be quantitatively evaluated to both justify the
need for a removal action and to determine an adequate cleanup obiective.

RESPONSE: The scope of the project is a removal action, not a remedial action. The removal
action proposed, and described in the Site 16 EE/CA, is intended to mitigate potential releases to
the environment, in accordance with the NCP and CERCLA, until the actual risk to the
environment can be assessed by conducting a site specific risk assessment. Depending on the
findings of the risk assessment, further action may or may not be necessary. The finding of

,,m

adequacy or inadequacy of clean-up has not been made and, therefore, comments related to the
overall adequacy of clean-up at Site 16 should be deferred until the risk assessment is completed
and final recommendations for the site have been submitted for Public Comment.

The Navy cannot comment on the appropriateness of cleanup levels used at another site, as site
specific conditions may have affected the cleanup level selected.

.. The existing risk posed by the site has been evaluated based on the EPA Region IX Preliminary
Remediation Goals and on the requirements for conducting a removal action. The actual risk to
the environment will be assessed by conducting a site specific risk assessment.

J

COMMENT NO. 4 - Information not Available to adequately estimate risk.

A recent EPA report "PCBs: Cancer Dose-Response Assessment andApplication to
Environmental ML_ctures," September 1996, raises concerns with the current practice of
evaluating the human health risks posed by PCB spills. The EPA report concludes that

" basing human health risk estimates on total PCB concentrations may underestimate the
actual risk. Apparently the most toxic PCB congeners are also the most persistent at spill
sites. The EPA report recommend that data be collected on the concentrations of these
individual PCB congeners and this information be used to evaluated risk at "old spill"
locations like Site 16. Additional site characterization should be performed to more

4
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accurately evaluate human health risks at this site and to determine an adequate cleanup
objective.

" RESPONSE: The actual risk to the environment will be assessed by conducting a site specific
risk assessment, which is part of the base-wide risk assessment being presently conducted. New
data concerning the concentration of contaminants at the site after the removal action is

" completed will be available for use in the risk assessment. If additional sampling is determined
to be necessary to complete the risk assessment, the sampling will be performed as needed.

COMMENT NO. 5 - Student Notification (Health and Safety Code 42301.6)

The Health and Safety Code states in part that:
"Prior to issuing an application for a permit to construct or modify a source which
emits hazardous air emissions, which source is located within 1,000 feet from the

.. outer boundary of a schoolsite, the air pollution control officer shall prepare a
public notice.., and distribute or mail the public notice to the parents or guardians
of children enrolled in any school that is located within one-quarter mile of the

,- sources and each address within 1,000 feet of the source..."

The proposed project may exceed air quality standard indicating a permit may be
,m appropriate for this activity. The proximity of the air pollution source to Encinal High

School indicates that the student notification requirement (Health and Safety Code
42301.6) is a potential ARAR.

RESPONSE: Review of the Health andSafetyCode section referenced indicates thatthe
requirementfor public notice applies to projects requiring a permit to constructor modify a

18

source. Typically, these types of permits are for activities or projects with long duration and
usually involve mechanical or chemical processing equipment. This proposed removal action is
of short duration (estimated to be 6 working days or less) and involves only excavation, ratheri

than processing, of the soil. Typically, small soil removal projects like the one proposed for Site
16do not require permits and, therefore, the public notification process is not required.

COMMENT NO. 6 - Inadequate Cost Estimates

-- The selection of the preferred alternative was made largely based on cost. The basis for the
total cost has not been provided in the Removal Action Workplan. Due to the wide
differences between the current and previous cost estimates for this removal action_cost

"= estimate details should be provided.

RESPONSE: The preferred alternative was the best choice that satisfies the criteria for
"= protection of human health and the environment, effectiveness, implementability and cost.

The difference between the earlier EE/CA cost estimates and the current EE/CA cost estimates

primarily relate to the cost of on-site treatment and reflect experience gained attempting on-site
treatment of the Site 15 soil. This alternative was, therefore, estimated to cost substantially
more than previously thought.

5
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RESPONSE TO COMMENTS ON THE
DRAFT ACTION MEMORANDUM

_, FOR THE SITE 16 REMOVAL ACTION
AT NAS ALAMEDA, ALAMEDA CAg

FROM USEPA

SPECIFIC COMMENTS

O

COMMENT NO. 1- Page 5, third line from bottom - is it concrete or asphalt?

RESPONSE: The material has been identified as asphalt and the text changed to identify the
-- material as asphalt.

a COMMENT NO. 2- Page 7- What are the results of the sampling for lead? What
is the basis for the statement that it is unlikely that the soil will be classified as a
hazardous waste?

"' RESPONSE: A sentence has been added to Section II. A. 3 (Characterization of Soil Subject to
Removal Action), stating: The analytical data from the testing of these samples indicates that the
concentration of lead and PCBs is 1/10 or less of the threshold concentration for classification as a

•', hazardous waste.

Additionally, the same sentence has been added to Section II. B. 2 (Current Actions).

COMMENT NO. 3- What are the cleanup levels? p.12 and p.16 refer to clean-up
levels or clean-up goals, but they aren't specified.

RESPONSE: The second paragraph of Section II. B.2. (Current Actions)
has been revised as follows: Verification of the attainment of clean-up goals of 1 ppm or less for

-, PCBs and 300 ppm for lead, in excavated areas, will be conducted by the CLEAN Contractor
(PRC Environmental Management) in accordance with USEPA protocols for verification sampling.
The CLEAN Contractor will prepare a work plan for the sampling.

ml

Additionally, the same sentence has been added to 4th paragraph of Section V. A. 1. (Proposed
Action Description).

COMMENT NO. 4- Page 18 states that the land may be usable for residential
development. If this is the Navy's intent are they applying residential cleanup

,.. levels, e.g. 1 ppm for PCBs?

RESPONSE: The clean-up level of 1 ppm or less of PCBs is expected to be attained by
conducting the proposed removal action. In addition, more stringent USEPA guidance

" recommendations for cleanup, based on Region IX PRGs, are expected to be met.

,m 6
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COMMENT NO. 5- ARARs, general discussion: p.19, First paragraph is
incorrect discussion of applicable requirements. Much of this paragraph (about

,,. everything other than the Clean Air Act) would be better merged into the third
paragraph (non-ARAR "general requirements"). CERCLA is not an ARAR. Local
requirements are not ARARs. ARARs do not include administrative or health and
safety requirements. State administrative requirements are not waived by
CERCLA for offsite activities. (These comments apply to all the sections

-- discussing "applicable requirements.")

RESPONSE: ARARS have been revised and incorporate the comments. As "general
,,, requirements" are not ARARs, this section has been deleted.

COMMENT NO. 5 (continued)- ARARs, general discussion: p.19 Fourth
paragraph. What is the analysis for why the soil are not a hazardous waste?
Where are the sampling data. Also in the TBC category, the Navy should
consider EPA's "Guidance on Remedial Actions for Superfund Sites with PCB
Contamination," OSWER Directive No. 9355.4-01 (1990), which sets 1 ppm as

i,, the action level for residential use (this is cited on p.24).

RESPONSE: A sentence has been added to Section II. A. 3 (Characterization of Soil Subject to
Removal Action), stating: The analytical data from the testingof these samples indicates that the

" concentration of lead and PCBs is 1/10 or less of the threshold concentration for classification as a
hazardous waste. Additionally, the same sentence has been added to Section II. B. 2 (Current
Actions). The sampling data is in the EE/CA.

COMMENT NO. 6- Air ARARs, pages 21-22: The Action Memorandum should
state the specific requirements within BAAQMD Regulation 6 which apply. For
example, 6-301, 6-302, 6-303, 6-501. It needs to state the numbers of the
requirements, and what exactly is required. This will have to be done before the
action is taken so that the Navy can ensure that they are complying - so it should

" also be spelled out the Action Memorandum.

RESPONSE: BAAQMD regulations have been deleted as ARARs based on the Navy's
,m interpretationof an ARAR.

COMMENT NO. 7- In the discussion of Cal. H&S code on p.22, the Draft
Action Memorandum notes that one of the requirements is documentation of
removal action goals. The Draft Action Memorandum says that this was done in
Action Memorandum section 2.0. However, there are no goals certainly not any

" numerical goals or cleanup levels - in section 2.0.

RESPONSE: The second paragraph of Section II. B.2. (Current Actions)
. has been revised as follows: Verification of the attainment of clean-up goals of 1 ppm or less for

PCBs and 300 ppm for lead, in excavated areas, will be conducted by the CLEAN Contractor
(PRC EnvironmentalManagement) in accordance with USEPA protocols for verification sampling.
The CLEAN Contractor will prepare a work plan for the sampling.

gll
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COMMENT NO. 8- Page 23 identifies CCR Title 23 as an ARAR and then
discusses land disposal. This probably would not be an ARAR for the purpose of
off-site disposal. However, the Draft Action Memorandum states that there are
requirements which "will have to be applied to the Site 16 soil prior to the soil

" being transported." Because there apply to on-site activities, they might be
ARARs. The Action Memorandum needs state what the requirements are (both the
exact citation within 23 CCR and a description of what the requirement is).

RESPONSE: The ARAR related to CCR Title 23 has been deleted.

m

COMMENT NO. 9- Page 23 -24 PRGs. PRGs are not ARARs. However they
may be considered TBCs, and may be adopted as performance standards. The
Navy needs to explain what is doing with these PRGs. Are the adopting them?

-- Have they determined that compliance with them is practicable in this removal
action? The PRGs for PCBs mentioned on page 23 are different from the EPA
guidance recommendation on page 24. Which are they using? The discussion of

.- the CaI-EPA lead spread model includes a lot of language which would be more
appropriate in an earlier document. At the time of the Action Memorandum, they
need to have decided what levels they are using, and they need to explain why.

" RESPONSE: Strictly speaking the commentor is correct, PRGs are not ARARs, as they are not
related to federal or state law. However, as described in the text of the section PRGs are used for
guidance similar to other USEPA guidance for PCB clean-up (OSWER Directive No. 9355.4-01

e (1990) cited by the commentor. In general, the explanation for the selectionof clean-up levels is
explained in the EE/CA document. Text with, numerical clean-up levels, has been added to this
Action Memorandum.

COMMENT NO. 10- Comments on Draft Work Plan - On page 1-8 we finally find
the action levels! This should be incorporated in the Action Memorandum.

mm

RESPONSE: The second paragraph of Section II. B.2. (Current Actions)
. has been revised as follows: Verification of the attainment of clean-up goals of 1ppm or less for

PCBs and 300 ppm for lead, in excavated areas, will be conducted by the CLEAN Contractor
(PRC Environmental Management) in accordance with USEPA protocols for verification sampling.

. The CLEAN Contractor wiLlprepare a work plan for the sampling.

Additionally, the same sentence has been added to 4th paragraph of Section V. A.1. (Proposed
Action Description).

I
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