
* Wo rds in bold type can be found in the glossary beginning on page 14 .

T
his P roposed Plan* announces the U.S. Navy’s pre fe rred c l e a n u p remedy for the Easte rn Diked Marsh and the sto rm wa te r

retention basin, known as Site 25, at Moffett Federal Airfield (see Figure 1 below).  The U.S. Navy proposes to address

impacts on sediment at Site 25 by:

■ Removing the top 1 foot of sediment in areas where chemical concentrations are above the limits considered safe for 

non-piscivorous (non-fish eating) birds, which are considered the most sensitive ecological receptors likely to be present at

Site 25, given site uses;

■ Transporting excavated sediments off site to an appropriate disposal facility;

■ Conducting confirmation sampling of sediment and surface water af ter

excavation to ensure that the remedy has been completed according to the

guidelines that will be established in the Record of Decision (ROD);

■ Re-establishing and improving the habitat by covering the excavated areas

with clean soil and sediment, creating a streambed for freshwater flow, and

revegetating the excavated and disturbed areas;

■ Enacting “institutional controls” to ensure that the stormwater retention

basin and Eastern Diked Marsh continue to be used for flood control, and that

use of the site by non-piscivorous birds and other ecological receptors remains the

same. These will include: 1) ensuring that seasonal drying, which helps maintain

the protectiveness of the remedy, is not disrupted; and 2) maintaining the existing

sediment settling basin to ensure that the remedy remains effective; and 

■ Pe rfo rming a 5-year review to assess whether the remedy continues to opera te and 

function as designed and remains pro te c t i ve of human health and the enviro n m e n t.

This Proposed Plan includes summaries of the cleanup alte rn a t i ves that we re eva l u a te d

th rough the C o mp re h e n s i ve Enviro n m e n tal Response, Compensation and

Liability Act (CERC LA ) p rocess and explains the basis for identifying the P re fe rre d

A l te rn a t i ve. The agencies participating in the evaluation process included the U.S. Nav y,

the E PA, R W Q C B and the National Aeronautics and Space Administ ration (NA SA ). 

This Proposed Plan replaces a previous version that was presented to the public for

review and comment in July through August of 2001.  The previous version has

been revised by the U.S. Navy because it was learned that a portion of the
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stormwater retention basin, believed to be under NASA’s jurisdiction, is owned by the Midpeninsula

Regional Open Space District (MROSD) .

PREVIOUS PROPOSED PLAN PUBLIC COMMENTS

D
uring the public comment period for the previous Proposed Plan, 104 comments were received by the

U.S. Navy.  A full summary of these comments is available for review in the administrative record file

for this site.  The majority (90) of the 104 comments suggested that Site 25 should be restored to

support tidal wetlands instead of continued use as a stormwater retention system.  In response to these public 

comments, it is important to note that all previous studies have been based on the reasonably anticipated use

for Site 25 as part of Moffett Federal Airfield’s stormwater retention system.  This is consistent with all past

and current NASA planning documents.  Although tidal marsh restoration is an ecological goal for the San

Francisco Bay, Moffett Federal Airfield is an active federal facility owned and operated by NASA, and tidal

marsh restoration is not compatible with the designated use for Site 25.  If land use at Site 25 changes at some

time in the future, NASA would perform any additional studies required to accommodate the new use and

would be responsible for appropriate cleanup measures that may be needed in order to ensure continued 

protection of human health and the environment. 

This Proposed Plan will address only the Eastern Diked Marsh and the NASA-owned portion of the stormwater

retention basin.  However, the U.S. Navy plans to conduct additional environmental investigations in support

of MROSD’s intended use as tidal marsh.  The results of these investigations will be used to prepare a separate

Proposed Plan for the MROSD property.

The Navy recognizes that the MROSD and NA SA pro p e rties within the sto rm wa ter re tention basin are inte rc o n n e c ted .

As such, the proposed land uses, tidal marsh ve rsus sto rm wa ter re tention (seasonal wetland), may not be comp a t ib l e

w i th each other due to a lack of separation.  Howe ve r, the Navy’s enviro n m e n tal focus is cleaning up existing 

c o n taminants ra ther than future site development.   

THE SUPERFUND PROCESS

T
he U.S. Navy is issuing this Proposed Plan as part of its public participation responsibilities under Section

117(a) of CERCLA and Section 300.430(f)(2) of the National Oil and Hazardous Substances

Pollution Contingency Plan (NCP), commonly known as the “Superfund” program.  Superfund

enables the U.S. Navy to respond to hazardous waste sites that threaten public health and the environment.

Flowchart 1 above illustrates the current position of Site 25 in the Superfund process. 
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Public Participation 
This Proposed Plan summarizes information detailed in the Remedial Investigation/Feasibility Study

(RI/FS) reports and other documents contained in the administrative record file for this site.  The U.S. Navy

encourages the public to review these documents to gain an understanding of Site 25 and the environmental

assessment and investigation activities that have been conducted.  The documents are available for public review

at the locations listed on the back page of this Proposed Plan. 

A 30-day public comment period will be held from May 2 to June 3, 2002, so that the public may submit 

comments on this Proposed Plan.  A public meeting will be held on May 16, 2002, at the Mountain View City

Council Chambers with an open house between 6:30 and 7:15 p.m., followed by the meeting from 7:30 to 9 p.m.

Public members may submit written and oral comments on this Proposed Plan at the public meeting.  

In consultation with the regulatory agencies, the U.S. Navy may modify the Preferred Alternative or select 

another cleanup remedy based on feedback from the community or on new information.  Therefore, the 

community is strongly encouraged to review and comment on all of the cleanup alternatives, including the 

U.S. Navy’s preferred remedy.  A final decision will not be made until all comments are considered.  

FACILITY HISTORY

M
offett Federal Airfield, formerly

known as Naval Air Station (NAS)

Moffett Field, is located 35 miles

south of San Francisco, 10 miles north of 

San Jose, and approximately 1 mile south of

San Francisco Bay.  The facility encompasses

about 2,200 acres in Santa Clara County,

California (see Figure 2, Site Map, at right).

NAS Moffett Field was operated by the U.S.

Navy from 1933 to 1935 and again from 1942

to 1994.  The Army Air Corps operated the

facility from 1935 to 1942.  The facility initially

supported the West Coast dirigibles (blimps) 

of the lighter-than-air program and later was

used in a variety of aviation-related capacities,

which included transport, training, and 

anti-submarine/patrol activities.  NAS Mof fett

Field was closed as an active military base in

July 1994. NASA now operates Moffett Field 

as Moffett Federal Airfield.

In 1984, the U.S. Navy began environmental

assessments and investigations at Moffett Field.

These activities identified various sites that

posed potential risks to human health and the

environment.  The site was placed on the

National Priority List (NPL) in 1987.  A Federal Facility Agreement (FFA) signed by the U.S. Navy, EPA, and

the State of California was enacted on September 14, 1990.  The FFA identifies the U.S. Navy’s responsibility as

the lead agency for investigation and cleanup of chemicals resulting from past Navy activities. 
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FIGURE 2
SITE MAP 
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FIGURE 3
SITE PLAN 

(within the 
Eastern Diked Marsh)



SITE DESCRIPTION

T
his Proposed Plan pertains specifically to the Eastern Diked Marsh and the NASA-owned portion of 

the stormwater retention basin, which are located in the northwestern part of Moffett Federal Airfield.

The portion of the stormwater retention basin that is owned by the MROSD is located within the 

boundaries of Site 25 (see Figure 3, Site Plan, at left), but is not included in this Proposed Plan.  

The Eastern Diked Marsh and stormwater retention basin consist mainly of wetland habitat, with minor areas 

of seasonal upland habitat.  The Eastern Diked Marsh is seasonally saturated, but rarely covered with fresh

stormwater.  The stormwater retention basin is seasonally covered by 1 to 5 feet of stormwater, but is usually

dry in the late summer and fall.  The Eastern Diked Marsh functions as an upland habitat during late summer

and fall, but provides wetland habitat during other seasons.  The area is currently covered with a mixture of 

salt-tolerant plants such as pickleweed and other species such as cattails.  The marsh provides habitat for several

species of insects, including mosquitoes, damselfly nymphs and midge fly larvae.  Pickleweed and widgeon grass

grow on the shoreline of the stormwater retention basin and blue-green algae grow in the basin.  The Eastern

Diked Marsh and stormwater retention basin also provide habitat for bird feeding and nesting.  Both waterfowl

(for example, mallard ducks and American coots) and shorebirds (for example, black-necked stilts, American 

avocets and dowitchers) feed or nest there.

Site 25 has been used for stormwater control at Moffett Federal Airfield since 1953 and will continue to function

as such for the foreseeable future. In this capacity, the site receives rainwater runoff from approximately 1 square

mile of predominantly paved industrial areas.  

Prior to 1991, there was no mechanism to remove sediment from stormwater before it entered the wetlands.

This resulted in potential environmental risks from the sediments, which were identified during various 

environmental assessments as summarized in this Proposed Plan.  Stormwater now drains via underground 

conduits to a stormwater settling basin (Figure 3, Site Plan, page 4), which was constructed by NASA

in 1991 to remove sediment prior to the water entering the wetland.  From the settling basin, the water flows

overland northward through the Eastern Diked Marsh to the stormwater retention basin. 

REMEDIAL INVESTIGATION SUMMARY

F
rom 1993 to 1996, the U.S. Navy conducted remedial investigations (RIs) in the Site 25 area under EPA’s

and the RWQCB's oversight.  During these investigations, the ecology and the nature and extent of 

contamination at Site 25 were evaluated.  Preliminary ecological investigations indicated that the Eastern

Diked Marsh and the stormwater retention basin areas were populated by various types of plants and animals

that are common to wetland habitats, including salt-tolerant plants, waterfowl, shorebirds, rodents, and various

types of invertebrates (insects, worms and so forth).  

To investigate the nature and extent of contamination at the site, sediment samples were collected within the

area encompassing the entire Eastern Diked Marsh and the stormwater retention basin.  Surface water samples

were also collected at dif ferent times at many of the sediment sampling locations.  These samples were analyzed

for a variety of chemicals of potential concern, including polychlorinated biphenyls (PCBs), organochlorine 

pesticides, metals, volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), and

total petroleum hydrocarbons (TPH).  The RI indicated that chemicals including PCBs, pesticides, metals,

and TPH were detected in surface water and/or sediment samples collected within Site 25 wetland areas at levels

that require further cleanup activities. 
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RISK SUMMARY
Information from the chemical analysis was used to assess potential risks to both humans and other ecological

receptors (plants and animals) for various exposure scenarios at the site.  This involved conducting site-specific

human health and ecological risk assessments, in which the following items were identified: 

■ Chemicals of concern (chemicals present at the site that may contribute to the majority of risk)

■ Potential human and ecological receptors (who and what might be at risk) 

■ Exposure pathways (how the chemicals could reach human and ecological receptors)

■ Potential health impacts (how the receptors might be affected if the chemicals reached them)

The RI concluded that there were areas within Site 25 that may pose risk to human health and to ecological

receptors.  However, because the cleanup requirements for ecological receptors (which currently populate the

site) are also protective of human health, the risk to ecological receptors was identified as the driving risk for

the site, and is therefore the focus of the response action. 

Human Health Risk Scenarios
To fully protect humans and the environment, the EPA has developed conservative methods for estimating 

the potential human health risks caused by exposure to chemicals.  Risks are calculated based on the types 

and concentrations of chemicals present and on possible exposure pathways to these chemicals.  Three risk 

scenarios were initially considered at Site 25.  These three scenarios consisted of Residential (housing),

Recreational (hiking, canoeing, bird watching), and Occupational (employment facilities and work areas).

Only the recreational and occupational scenarios were considered relevant as discussed below.

Residential Risk Scenario — Residential use is not expected at the Eastern Diked Marsh or the stormwater

retention basin since the site will be used for stormwater management for the foreseeable future, as it has for

approximately the last 50 years.  Furthermore, if in the future the site were to be developed, fill would be

deposited on the sediments, and exposure would thus be very unlikely.  For these reasons, it was determined

that the potential for residential exposure to sediments at the site is very remote. Since it has been determined

that the site is not compatible with residential development, the risk to residents was not further evaluated.

Recreational Risk Scenario — Because the Eastern Diked Marsh offers limited recreational use, only the

stormwater retention basin was evaluated for risk to recreational users.  In accordance with EPA protocols, the

human health risk assessment included evaluation of both carcinogenic (cancer-causing) and non-carcinogenic

risks.  Results from the human health risk assessment indicated that risks associated with the recreational 

scenario (maximum carcinogenic and non-carcinogenic [total hazard index] risks were 2.1 X 10-5 and 0.4) are

within the range generally considered acceptable by EPA.  The cleanup goals established to protect ecological

receptors are expected to reduce risks to recreational users even further.

Occupational Risk Scenario — Occupational use at the Eastern Diked Marsh and stormwater retention

basin consists of maintenance of the settling basin, sample collection and wildlife surve ys.  For the occupational

risk scenario, unacceptable carcinogenic and non-carcinogenic risk was identified in some areas of the Eastern

Diked Marsh and stormwater retention basin (maximum carcinogenic and non-carcinogenic [total hazard

index] risks were 6.0 X 10-4 and 8.6, respectively).  It should be noted that the occupational risk assessment

was very conservative. Workers were assumed to be exposed to chemicals at the stormwater retention basin

and Eastern Diked Marsh for 8 hours per day, 250 days per year over the course of 25 years.  According to

administrative sources at NASA, this is an overestimate of worker exposure. Conservative assumptions such

as these are used to provide a high level of confidence so that any workers present at the site are adequately

protected, and the risks associated with the occupational risk scenario are thus likely to be overestimated.
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Therefore, ecological receptors were determined to be the most sensitive receptor at the site.  The cleanup goals

established to protect ecological receptors are more conservative than EPA Region 9 preliminary remediation

goals for the protection of occupational workers.  Hence, remedial alternatives that address risk to ecological

receptors will also address the areas presenting potential occupational risk.  

Ecological Risks
Potential risks to ecological receptors were assessed based on exposure to the chemical concentrations at the site

given that the reasonably anticipated land use is for stormwater management.  The ecological risk assessment

included evaluation of exposure to both surface water and sediments.  For the surface water evaluation, risks

we re calculated using EPA meth o d o l o g y, as well as concurrent labora to ry tests.  In the labora to ry tests, labora to ry

organisms (algae, crustaceans and fish) were exposed to surface water samples from the site and analyzed to see

how they were af fected.  Based on this assessment, it was concluded that surface water does not appear to pose

a risk to ecological receptors at Site 25.  

For the sediments, the most sensitive ecological receptors are generally considered to be piscivorous (fish eating)

birds.  Accordingly, the sediment risks were initially evaluated based on the great blue heron (a piscivorous bird).

However, due to the limitation of fish habitat caused by seasonal drying (given current and future site use), fish

comprise a negligible component of the diet of birds present at the site. Therefore, potential risks to the great

blue heron are considered to be minimal. Instead, sediment risks were evaluated based on the black-necked 

stilt (a shore bird) and the mallard duck (a waterfowl), which are expected to represent the most sensitive

non-piscivorous receptors likely to be present at the site.  Assessment of chemical levels that would be protective

of these indicator species would also be protective of other ecological receptors.

The evaluation indicated that there is a potential for risks to ecological receptors due to exposure to chemicals in

sediments.  The chemicals identified as being present in the sediments at levels that contributed to the majority

of risk included total PCBs, lead, zinc and total DDT (dichlorodiphenyltrichloroethane; total DDT refers to a

mixture of the chemical forms of DDT, as well as several breakdown products). 

REMEDIAL ACTION OBJECTIVES
The overall Remedial Action Objective (R AO) of this response action is to limit the exposure of ecological 

receptors to chemicals in sediments in the Eastern Diked Marsh and stormwater retention basin.  This will

involve reducing the concentrations of total PCBs, lead, total DDT and zinc in shallow sediments to levels that

are protective of sensitive ecological receptors, given that the site will continue to function as part of the

stormwater management system at Moffett Federal Airfield.  As part of the risk management process, these 

levels were defined during the Feasibility Study (FS) and are presented below. Areas containing sediments with

chemicals exceeding these levels are shown on Figure 3 (page 4).  

■ PCBs: 470 micrograms per kilogram (µg/kg)

■ Lead: 148 milligrams per kilogram (mg/kg)

■ Total DDT: 166 µg/kg

■ Zinc: 454 mg/kg*

The RAO complies with the NCP and CERCLA requirements, which include the stipulation that the U.S. Navy is

required to remediate (clean up) a site to levels consistent with reasonably anticipated site use.

* Additional analyses would be conducted as part of the pre-construction sampling effort before the cleanup
action begins to verify that the RAO for zinc is low enough to protect water quality in the area.  The RAO for
zinc may be modified based on results of the analyses. If modification is necessary, 164 mg/kg would be used
as a lower bound value.
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FEASIBILITY STUDY
A Revised Final Stationwide FS was prepared in September 1999.  The final documentation for the FS is presented in

the Revised Final Responses to Comments on the Revised Final Stationwide FS Report, submitted in March 2001.

Three remedial alternatives were identified and evaluated against seven of nine criteria as required by CERCLA

regulations specified in the NCP.  A description of the nine evaluation criteria is provided in Table 1 below.
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TABLE 1.  Superfund Criteria for Remedial Alternatives  

U.S. Navy uses nine criteria to evaluate alternatives for cleaning up a hazardous
waste site.  The nine criteria are as follows:

Overall Protection of Human Health and the Environment 

determines whether an alternative eliminates, reduces, or controls threats to public health and the 
environment through institutional controls, engineering controls, or treatment.  

Compliance with ARARs 

evaluates whether the alternative meets Federal and State environmental statutes, regulations, and other 
requirements that pertain to the site, or whether a waiver is justified.  

Long-term Effectiveness and Permanence 

considers the ability of an alternative to maintain protection of human health and the environment over time. 

Short-term Effectiveness 

considers the length of time needed to implement an alternative and the risks the alternative poses to workers,
re s i d e n t s ,and the environment during implementation.  

Reduction of Toxicity, Mobility, or Volume through Treatment 

evaluates an alternative's use of treatment to reduce the harmful effects of principal contaminants, their 
ability to move in the environment, and the amount of contamination present.  

Implementability 

considers the technical and administrative feasibility of implementing the alternative, including factors such as
the relative availability of goods and services.  

Cost

includes estimated capital and annual operations and maintenance costs, as well as present worth cost.
Present worth cost is the total cost of an alternative over time in terms of today's dollar value. Cost estimates
are expected to be accurate within a range of +50 to –30 percent.  

State Acceptance

considers whether the State agrees with the Navy’s analysis and recommendations, as described in the RI/FS
and Proposed Plan (this criterion is evaluated after receiving agency comments on this Proposed Plan).

Community Acceptance 

considers whether the local community agrees with Navy's analysis and preferred alternative.  
Comments received on the Proposed Plan are an important indicator of community acceptance 
(this criterion is evaluated after receiving public comments on this Proposed Plan). 
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SUMMARY OF REMEDIAL ALTERNATIVES
Remedial alte rn a t i ves for Site 25 are pre s e n ted below.  Three alte rn a t i ves we re eva l u a ted as potential remedies fo r

the imp a c ted sediment at Site 25.  A brief summary of the th ree remedial alte rn a t i ves is provided in Table 2 below.

Alternative 1 — No Action

Estimated Capital Cost:  $0

Estimated Total Operations & Maintenance (O&M) Cost:  $0

Estimated 30-Year Total Cost:  $0

Under Alternative 1, no cleanup action would be implemented, and no monitoring would be conducted.

Regulations governing CERCLA require that the “no action” alternative be evaluated to establish a baseline 

for comparison with other alternatives involving remedial action.  Under this alternative, the site would be left

in its current condition. 

Alternative 2 — Excavation and Off-Site Disposal [Preferred Alternative]

Estimated Capital Cost:  $1,973,000

Estimated Total O&M Cost:  $590,000 (Includes total cost for post-revegetation ecological monitoring 

and 5-year review. NASA will, by agreement, incur costs associated with settling basin maintenance.)

Estimated 30-Year Total Cost:  $2,563,000 

Alternative 2 is sediment removal and off-site disposal.  In areas where chemical concentrations are higher than

the proposed RAOs, the top 1 foot of sediment would be removed.  Based on current information, areas that

may require excavation are shown in Figure 3, Site Plan, on page 4.

An important part of Alternative 2 is that additional sediment testing would occur prior to excavation to refine

the extent of contamination in the areas where excavation may be needed (Figure 3), and to reduce the 

u n c e rtainty associated with the data collected during the RI.  The additional sediment testing serves two purposes:

1) to estimate the amount of sediment to be removed, and 2) to minimize impacts to the natural habitat by

removing only impacted sediment.  Overall, this means that only sediment with chemical concentrations greater

than RAOs would be removed.  Excavation will be per formed during the dry season, when standing water is 

not p resent at the site.  Prior to exc avation, the proposed exc avation area would be eva l u a ted to dete rmine if

th re a te n e d and endangered species are present.  Appropriate measures would be incorporated into the 

RI/FS Designation Description  

Alternative 1 No action.  

Alternative 2 Removal of impacted sediment, dewatering sediment, transporting excavated 
sediments off-site, revegetating the natural habitat, enactment of institutional 
controls, maintaining the sediment settling basin, performing a 5-year review to 
assess whether the remedy is functioning as intended and remains protective of 
human health and the environment.

A l t e rnative 3 Removal of impacted sediment, ex-situ bioremediation, on-site reuse or transporting
excavated sediments off-site, revegetating the natural habitat, enactment of 
institutional controls, maintaining the sediment settling basin, performing a 5-year 
review to assess whether the remedy is functioning as intended and remains 
protective of human health and the environment.

TABLE 2.  S u m m a ry of Remedial Alternatives for the Eastern Diked Marsh 
and Stormwater Retention B a s i n



project to minimize the impact on th re a tened and endange re d

species.  A Sto rm wa ter Pollution Pre vention Plan specific to the 

c o n s t ruction activities would be developed prior to 

i mp l e m e n tation of the cleanup re m e d y.

Access to the excavations would be provided through a 

temporary access road constructed as shown on Figure 3, 

Site Plan, page 4.  Access roads would be constructed using Best

Management Practices to minimize impacts to the area.  Upon

completion of the excavation activities, the access road would be

removed and the road material would be tested and disposed of

as required by law.  A typical sediment excavation/backfill is

shown in Figure 4, Excavation and Backfill Details, at left.

Following excavation, samples would be collected to confirm

that the impacted sediments have been removed and that R AOs

h ave been met.  Exc ava ted sediments would be te s ted, tra n s p o rte d

and disposed of off site at an appropriately permitted facility.

All sediments would be dewatered as required at the location

shown on Figure 3, Site Plan (page 4), prior to transport off site

utilizing Best Management Practices to minimize impacts to the area.  Sediment would be placed on an eleva te d

p l a t fo rm inside a bermed and lined conta i n m e n t cell that allows the sediment to drain.  The drained liquid

would be transferred into the appropriate storage containers, sampled and disposed of as required by law.

Imported soil would be stockpiled as shown on Figure 3, Site Plan,  prior to being transported by truck via 

the access road to the excavation areas.

Once the excavation was complete, the habitat would be re-established.  This would be done by first placing 1

foot of clean soil or sediment in the excavated areas.  The type of soil or sediment would be carefully selected

to be similar to the existing sediment.  Efforts would be made to obtain soil or sediment that was generally

f ree from noxious weeds.  The clean back fill would be tra n s p o rted in tru cks in accordance with a tra n s p o rta t i o n

plan to be developed as part of the remedial design.  Next, a small water channel between the Eastern Diked

Marsh and stormwater retention basin would be created to allow for the flow of water.  The purpose of 

creating this channel is to provide improved habitat for bird feeding and nesting.  Then, wetland plant species

would be re-introduced based upon a revegetation plan that would be prepared.  A trained wetland biologist

would be present to monitor all on-site construction activities.

Alte rn a t i ve 2 also includes institutional controls to ensure the pro te c t i veness of the remedy to ecological re c e p to rs .

This would invo lve making sure that the area continues to dry seasonally, which helps pre vent fish from inhabiting

the basin.  The reason for use of institutional controls is that, as discussed pre v i o u s ly, the proposed RAOs for th e

basin may not pro tect piscivo rous birds from PCBs that could bioaccumulate in fish.  It is noted that seasonal

d rying may not occur natura l ly during a part i c u l a r ly wet year or period of ye a rs.  Such events, howe ve r, have been

s p o radic in the past, and thus would not be expected to impact the long-te rm effe c t i veness of the re m e d y. 

This alternative will also require that NASA continue implementing a stormwater management program.

NASA currently conducts stormwater sampling under a National Pollutant Discharge Elimination System 

pe rmit, and uses Best Management Practices to control sto rm wa ter entering the site.  Furth e rm o re, a sediment

settling basin is in place to prevent impacted sediment from again reaching the Eastern Diked Marsh and

stormwater retention basin.  These measures will help to ensure that the remedial action remains effective and

the habitat remains suitable for birds and other wildlife.  Finally, a 5-year review will be conducted to assess

whether the remedy is functioning as intended and remains protective of human health and the environment. 
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FIGURE 4
EXCAVATION AND BACKFILL DETAILS



Alternative 3 — Excavation, Ex Situ Bioremediation, 
and On-Site Reuse or Off-Site Disposal 

Estimated Capital Cost:  $2,298,000

Estimated Total O&M Cost:  $590,000 (includes total cost of post-revegetation ecological monitoring 

and 5-year review)

Estimated 30-Year Total Cost:  $2,888,000

Alternative 3 is sediment removal, treatment of the sediment via ex-situ bioremediation (on-site cleanup of

the re m oved sediments), and on-site reuse or off - s i te disposal, depending on chemical concentrations after 

t re a t m e n t . Excavation would be performed during the dry season, when standing water is not present at the

site.  As with Alternative 2, samples would be collected and tested before and after sediment removal.  The 

samples collected prior to excavation would be used to determine the amount of sediment to be removed, and

to reduce the level of uncertainty associated with the existing data.  The samples collected after excavation would

be used to confirm that the impacted sediments have been removed and that RAOs have been met (refer to

page 4, Figure 3, Site Plan, for areas that may require excavation).  A Stormwater Pollution Prevention Plan 

specific to the construction activities would be developed prior to imp l e m e n tation of the re m e d y.  Prior to 

e xc avation, the proposed exc ava t i o n a rea would be eva l u a ted to dete rmine if th re a tened and endange red species are

p resent.  Appro p r i a te minimization/avoidance measures would be incorporated into the project to minimize the

effect of the project on threatened and endangered species. 

Access to the exc avations would be provided th rough a te mp o ra ry access road constru c ted as shown on Figure 3, Site

Plan (page 4).  Access roads would be constru c ted using Best Management Practices to minimize impacts to the are a .

Upon completion of the exc avation activities, the access road would be re m oved using Best Management Pra c t i c e s

and the material tested and disposed of as required by law.  Sediment would be placed on an elevated platform

inside a bermed and lined containment cell that allows the sediment to drain.  The cell would be constru c ted 

utilizing Best Manage m ent Practices to minimize impacts to the area.  The drained liquid would be tra n s fe rred into

the appro p r i a te sto ra ge conta i n e rs, sampled and disposed of as re qu i red by law.  Imp o rted soil would be sto ck p i l e d

as shown on Figure 3, Site Plan, prior to being tra n s p o rted by tru ck via the access roads to the exc avation are a s .

Excavated sediments would be treated biologically in a temporary on-site treatment unit using naturally

occurring microorganisms.  These organisms “eat” certain chemicals, and this would serve to reduce PCB 

and DDT concentrations.  Biological treatment would not lower metals concentrations.  After treatment, 

the sediment would be tested to evaluate whether chemical concentrations are low enough to allow reuse at 

Moffett Federal Airfield or if it must be disposed of off-site.

Once the excavation was complete, the habitat would be re-established.  As with Alternative 2, this would be

done by first placing 1 foot of clean soil or sediment in the excavated areas.  The type of soil or sediment would

be carefully selected to be similar to the existing sediment.  Efforts would be made to obtain soil or sediment

that was generally free from noxious weeds.  The clean backfill would be transported in trucks in accordance

with a transportation plan to be developed as part of the remedial design.  Next, a small water channel between

the Eastern Diked Marsh and stormwater retention basin would be created to allow for the flow of water.  The

purpose of the channel would be to provide improved habitat for bird feeding and nesting.  Then, wetland plant

species would be reintroduced based upon a revegetation plan that would be prepared.  A trained wetland 

biologist would be present to monitor all on-site construction activities.  

Institutional controls would also be enacted to ensure the protectiveness of the remedy to ecological receptors.

This would involve making sure that the area would not be changed to prevent seasonal drying, which normally

occurs, and is needed to prevent fish from inhabiting the basin. It is noted that seasonal drying may not occur

during a particularly wet year or period of years.  Such events, however, would be expected to occur sporadically,

and thus should not significantly impact the long-term effectiveness of the remedy.
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This alternative will also require the continued use of a stormwater management program.  NASA currently conducts

stormwater sampling under a National Pollutant Discharge Elimination System permit and uses Best Management

Practices to control stormwater entering the site.  Furthermore, a sediment settling basin is in place to remove

sediment prior to it entering the area.  These measures are intended to ensure that the remedial action remains 

effective and the habitat remains suitable for wildlife. The 5-year review process will be used to assess whether the

remedy is functioning as intended and remains protective of human health and the environment. 

EVALUATION OF ALTERNATIVES

N
ine criteria are used to evaluate the remedial alternatives individually and against each other in order to

identify a preferred cleanup remedy.  A description of the nine evaluation criteria is provided in Table 1 on

page 8.  This section of the Proposed Plan profiles the relative performance of each alternative against seven

of the nine criteria, noting how it compares to the other options under consideration (see Table 3 below).  The 

other two criteria, state and community acceptance, will be evaluated after the public comment period and will be

addressed in the ROD.  The “Detailed Analysis of Alternatives” can be found in the final documentation for the FS

and other site documents (see back page for information repository location).

Overall Protection of Human Health and the Environment  
Alternative 1 (No Action) would not protect human health and the environment because impacted sediments would

remain in place and the potential for exposure would not be reduced.  For this reason, Alte rn a t i ve 1 is not considere d

further in this analysis as an option for this site.  Alternatives 2 and 3 would both protect human health and the

environment by removing the upper 1 foot of impacted sediments and replacing them with clean soil or sediments.

Removal of 1 foot of sediment is ecologically protective based on: 1) the decrease in chemical concentration with

depth; 2) the s h a l l ow root zone within the wetlands area of approx i m a te ly 0.5 feet; and 3) the elimination of pote n t i a l

ecological risk pathways with the replacement of excavated areas with clean fill.  This would meet the RAO identified

for the site (limiting exposure of ecological receptors to impacted sediments by reducing the chemical concentrations

in shallow sediment to protective levels). Alternatives 2 and 3 are therefore considered acceptable from this aspect of

the comparison.  12

Evaluation Criteria Alternative 1 Alternative 2 Alternative 3
No Action  Excavation and Excavation, Ex-Situ 

Off-Site Disposal Bioremediation, On-Site
Reuse or Off-Site Disposal

Overall Protection of Human Not Protective Acceptable Acceptable
Health and the Environment   

Compliance with ARARs Not Evaluated Most Favorable Acceptable 

Long-Term Effectiveness Not Evaluated Acceptable Acceptable  
and Permanence

Short-Term Effectiveness Not Evaluated Most Favorable Acceptable  

Reduction of Toxicity, Mobility, Not Evaluated Acceptable Most Favorable  
or Volume through Treatment

Implementability Not Evaluated Most Favorable Acceptable  

Cost Not Evaluated Most Favorable Acceptable  

State Acceptance ................. To be evaluated after the Public Comment Period ......................
Community Acceptance ................. To be evaluated after the Public Comment Period ......................

TABLE 3.  Comparative Evaluation of the Remedial Alternatives 



Compliance with ARARs  
Applicable or Relevant and Appropriate Requirements (ARARs) do not apply to Alternative 1 (No Action), since

no on-site activities would be conducted under this approach.  However, multiple ARARs from federal and state laws and

regulations were evaluated for each of the other alternatives (Alternatives 2 and 3).  The ARARs apply to various aspects

of the work to be conducted, such as sto rm wa ter management, wa s te ch a ra c terization, onsite wa s te management, imp a c t s

to th re a te n e d or endangered species, and dust control. 

While both Alternatives 2 and 3 can be implemented to comply with ARARs, Alternative 2 is considered most favorable

since it is a simpler approach and involves fewer ARARs.  Each specific ARAR to be complied with will be presented in 

the ROD.

Long-Term Effectiveness and Permanence
Alternatives 2 and 3 both involve removing impacted sediments and replacing them with clean soil or sediment, thereby

reducing chemical concentrations to pro te c t i ve levels.  In addition, both alte rn a t i ves include maintaining the site to pre ve n t

chemicals from re-entering the site.  These cleanup remedies are effective over the long term and permanent.  From this

aspect of the comparison, Alternatives 2 and 3 are equally acceptable. 

Short-Term Effectiveness
Alternatives 2 and 3 are both considered acceptable in the short term at reducing environmental exposure to impacted

sediments with minimal ef fects to workers, the surrounding community and the environment.  The amount of sediment

to be excavated and the associated revegetation effort would be the same for both alternatives, and therefore disturbances

to plants and animals present at the site would nearly be equal.  Howe ver because Alte rn a t i ve 3 re qu i res treatment, ove ra l l

implementation would take longer, and the risk to workers may be greater due to the additional sediment handling 

during treatment.  Therefore, Alternative 2 is considered the most favorable with regard to short-term effectiveness.

Reduction of Toxicity, Mobility, or Volume Through Treatment 
Alternatives 2 and 3 both specify removal of impacted sediments and include provisions to prevent chemicals from 

re-impacting the sediment.  Therefore, both alternatives will significantly reduce chemical mobility in the Eastern Diked

Marsh and stormwater retention basin by reducing the potential for transport of chemicals by flowing water.  While

Alternative 2 does not involve treatment, Alternative 3 includes bioremediation of the sediments, which would potentially

destroy PCBs and DDT (metal concentrations would remain unchanged).  Although the success of bioremediation is not

known for these sediments, there is a potential with Alternative 3 for reduction of chemical toxicity and volume through

treatment that does not exist with Alternative 2.  From this aspect of the comparison, both alternatives are considered

acceptable, but Alternative 3 is regarded as the most favorable. 

Implementability
While both alternatives are expected to require some effort to implement, Alternative 2 would be easier to implement

than Alternative 3.  The technologies and equipment for the excavation portion of the alternatives are readily available,

and the tasks involved do not present any major engineering difficulties.  However, the treatment unit included in

Alternative 3 would require extra effort to construct and maintain.  In addition, because the bioremediation technology

included in Alternative 3 is not proven for these sediments, a pilot test would be required to determine whether PCB and

DDT concentrations could be lowered to protective levels.  If pilot test results indicate that this is not possible, then the

sediments would require off-site disposal.  In consideration of these issues, both Alternatives 2 and 3 are deemed 

acceptable.  However, Alternative 2 is rated as the most favorable. 
13



14

Cost
The estimated cost of Alternative 2 is $2,563,000.  The majority of costs are in the excavation and disposal of approxi-

mately 16,600 cubic yards of sediment, and importing of clean soil.  The estimated cost of Alternative 3 is $2,888,000.

These costs mainly involve sediment excavation, biological treatment and disposal/reuse of approximately 16,600 cubic

yards of sediment, and importing of clean cover soil.  Depending on the success of the bioremediation, some of the 

disposal costs for Alternative 3 could potentially be reduced.  Other costs (for both alternatives) include implementation

of institutional controls, conducting re ve ge tation monitoring to assure that the natural habitat is re - e s tablished, and th e

5 - year re v i e w. Costs associated with maintenance of the settling basin would be incurred by NASA (by agreement), and

are not included here.

The cost for Alternative 2 is lower than that for Alternative 3.  The higher cost of Alternative 3 is mainly associated with

construction of a Corrective Action Management Unit, which would be necessary for sediment storage prior to and after 

bioremediation.  Therefore, Alternative 2 is regarded as the most favorable cost-effective alternative.

RATIONALE FOR IDENTIFYING THE PREFERRED ALTERNATIVE
Alternative 2 is recommended because it would meet the overall RAO (to limit exposure of ecological receptors to

impacted sediments in the Eastern Diked Marsh and stormwater retention basin).  This would be accomplished by

reducing chemical concentrations to levels that are protective of non-piscivorous birds, which are expected to be the

most sensitive ecological receptor at the site given reasonably anticipated site use and the use of institutional controls.

The pre fe rred alte rn a t i ve 1) reduces risk within a reasonable timeframe (months vs. ye a rs); 2) meets ARARs from fe d e ra l

and state laws and regulations; 3) is less costly than Alternative 3; 4) provides the greatest short-term effectiveness; 

5) provides for long-term reliability of the remedy; and 6) is more easily implemented (ability to complete without 

difficulty) than Alternative 3.

Based on the info rmation available at this time, the U.S. Nav y, EPA and RWQCB believe Alte rn a t i ve 2 wo u l d

be pro te c t i ve of human health and the environment as summarized above and would utilize perm a n e n t

solutions to the maximum extent practicable.  The preferred alternative may be modified in response to

state and public comments or new information.

Specialized te rms and abbreviations used in the Proposed Plan are

d e fined in this section.

Administrative Record – all documents containing information
the government uses to 1) select response actions, and 2) impose
administrative sanctions for violations of CERCLA.  This paper trail
includes at a minimum: correspondence, the RI/FS, the Proposed
Plan, the ROD and public comments.  

Applicable or Relevant and Appropriate Requirements
(ARARs) – the federal, state, and local regulations and standards
that must be used at this site for this cleanup action.

Bioremediation – biological treatment of contaminated soil (or
groundwater) using microorganisms to break down contaminants
or convert them to forms that are less toxic and/or mobile.

CCR – California Code of Regulations. 

CFR – Code of Federal Regulations. 

Cle a n u p – actions ta ken to deal with a release or th reat of release of

a hazardous substance that could affect people or the enviro n m e n t .
The term “cleanup” is sometimes used interchangeably with the
terms remedial action, remedy or remediation.

Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA or Superfund) – a law that estab-

lishes a program to identify hazardous waste sites and establish

procedures for cleaning up sites to be protective of human health

and the environment, and evaluate damages to natural resources. 

Corrective Action Management Unit – a specialized facility

constructed on site for temporary consolidation, characterization

and storage of excavated sediments prior to treatment or disposal.

Cost-Effective Alternative – an alternative control or corrective

method identified af ter analysis as the best available in terms of

reliability, permanence, and economics.  Although costs are an

i mp o rtant consideration when re g u l a to ry and compliance meth o d s

are being considered, the analysis does not require the U.S. Navy,

EPA and RWQCB to choose the least expensive alternative.  

GLOSSARY OF TERMS AND ACRONYMS
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DDT (p,p-dichlorodiphenyltrichloroethane) – historically one
of the most widely used chemicals for controlling insect pests on
agricultural crops.  Total DDT refers to a mixture of chemical forms
of DDT, as well as several breakdown products.  DDT can no longer
be used as a pesticide in the United States except in cases of public
health emergency.

Driving Risk – the most significant or conservative risk at a site. 
It is assumed that elimination of the driving risk will also address
any other risk that may be present.

Environmental Protection Agency (EPA) – the lead regulatory
agency providing oversight of the environmental activities at
Moffett Federal Airfield.

Excavation – the physical removal of contaminated soils and 
sediments.

Exposure Pathways – the way a chemical or physical agent comes
in contact with living organisms.

Ex-situ Bioremediation – ex-situ is Latin for “out of place.”
Bioremediation generally refers to the use of naturally occurring
bacteria to break down or degrade organic contaminants such as
fuel products or solvents.  Therefore, ex-situ bioremediation
involves the excavation or moving of soil from one place to
another for cleanup through biological treatment.

Feasibility Study (FS) – a study to identify, screen and compare
alternatives for a site cleanup.

Federal Facility Agreement (FFA) – an agreement signed by the
U.S. Navy, the EPA, the RWQCB and the California Department of
Toxic Substances Control that sets forth the actions and schedule
under which the Navy will address environmental contamination
at Moffett Federal Airfield. 

Institutional Controls – restrictions on land use that limit 

activities, such as building or drilling wells.  Institutional controls

are implemented through codes, regulations and legal documents

that follow ownership of land (like deed restrictions for privately

owned property).

Lead Agency – federal agency responsible for performing the

cleanup work, including the RI, FS, and the construction and 

operation of the cleanup remedy.  The lead agency works under 

the regulatory oversight of the EPA.  The U.S. Navy is the lead

agency at this site.

MROSD – Midpeninsula Regional Open Space District. 

NAS – Naval Air Station. 

NASA – National Aeronautics and Space Administration. 

National Oil and Hazardous Substance Pollution
Contingency Plan (NCP) – the basic regulatory directive for 

federal response actions under CERCLA.

Non-piscivorous – does not eat fish.

National Priority List (NPL) – EPA’s list of the top priority 

hazardous waste sites in the country.

O&M – operations and maintenance. 

Piscivorous – feeding on fish.

Po lych l o r i n a ted biphenyls (PCBs) – a chemical fo rm e r ly used as
a dielectric fluid in transformers and capacitors to keep them cool.

Preferred Alternative – the remedial alternative selected by the
lead agency, in conjunction with the support agencies, that best
satisfies the remedial action objective, based on the evaluation of
alternatives presented in the Feasibility Study.

Proposed Plan – a document that reviews the cleanup 
alternatives presented in the FS, summarizes the recommended
cleanup actions, explains the reasons for recommending them 
and solicits comments from the community.

Receptor – a representative human or animal that is used in 
evaluating health risks.  For example, when evaluating the human
health risks for an occupational scenario, a construction worker 
is the hypothetical receptor.

Record of Decision (ROD) – a decision document that identifies
the cleanup alternative chosen for implementation at a Superfund
site.  The ROD is based on information from the RI and FS, and on
public comments and community concerns.

Regional Water Quality Control Board (RWQCB) – a State
of California environmental regulatory agency supporting the 
EPA with oversight of environmental activities at Moffett Federal
Airfield. 

Remedial Action Objective (RAO) – the objective that the 
proposed site cleanup is expected to accomplish.

Remedial Inve st i gation (RI) – an inve s t i gation during which th e
types, amounts and locations of contamination at a site are identifi e d .

Risk Assessment – an analysis of the potential negative human
health and environmental ef fects caused by hazardous substances
released from a site without environmental controls.

Sediment – unconsolidated particles created by the weathering
and erosion of rock, by chemical precipitation from solution in
water or from the secretions of organisms, and are transported by
water, wind or glaciers.

Semivolatile Organic Compound (SVOC) – o rganic comp o u n d s
(carbon containing), such as certain oils and pesticides, that do
not evaporate readily at room temperature.

Settling Basin – a basin or lined pond, through which sediment-
laden water flows and sediments settle out and are thus removed
from the flowing water.

Superfund – the common name for CERCLA, which was a law
passed in 1980 that set forth the process for investigation and
cleanup of environmentally contaminated sites.  Refers to a fund
of dollars via a tax on oil and gas industries.

Threatened and Endangered Species – an “endangered” species
is one that is in danger of extinction throughout all or a significant
portion of its range.  A “threatened” species is one that is likely to
become endangered in the foreseeable future. 

Total Petroleum Hydrocarbons (TPH) – organic compounds
that are either fuel or components of fuel.

Volatile Organic Compound (VOC) – organic compounds, such
as dry-cleaning solutions or degreasing solvents, that evaporate
readily at room temperature.



T
he U.S. Navy, EPA and RWQCB provide informa-

tion regarding the cleanup of Site 25, Eastern

Diked Marsh and stormwater retention basin, to

the public through public meetings, the administrative

record file for the site and announcements published in

the San Jose Mercury News.

The U.S. Navy, EPA and RWQCB encourage the public to

gain a more comprehensive understanding of the site

and the CERCLA activities that have been conducted at

Moffett Federal Airfield by visiting the information

repository, reviewing the administrative record file,

attending the public meetings and getting on the 

mailing list to receive regular project information (fact

sheets, meeting announcements, and news releases).

There are two ways for you to provide your comments

on this Proposed Plan: 

1. Public Comment Pe r i o d - During the public comment

period from M ay 2 th rough June 3, 2002, you may use

the comment fo rm included with this Proposed Plan to

send written comments to Mr. Law rence Lansdale at th e

a d d ress listed below.  

2.  Public Meeting - You may also provide written 

or oral comments during the public meeting on 

May 16, 2002, that will be held in the Mountain View

City Council Chambers.  A stenographer will be at the 

meeting to record all public comments.

After the public comment period is over, the U.S. Navy,

E PA and RWQCB will review and consider the comments

before making a final decision on the remedial action 

a l te rn a t i ve to be used at Site 25.  All site - re l a ted documents

are available for review in the information repositor y

and administrative record file as listed here.

FOR MORE INFORMATION
If you have any questions about Moffett Fe d e ral Airfield Site 25, Easte rn Diked Marsh and sto rm wa ter re te n t i o n
basin, please contact the fo l l owing pers o n .

M r. Lawrence Lansdale 
BRAC Environmental Coord i n a t o r
Southwest Division 
Naval Facilities Engineering Command
1220 Pacific Highway, Code 06CH.LL
San Diego, CA 92132-5190
Telephone:  (619) 532-0961
Fax:  (619) 532-0995
E-mail:  lansdalell@efdsw. n a v f a c . n a v y. m i l
P roject Web site: www. e f d s w. n a v f a c . n a v y. m i l / e n v i ro n m e n t a l / m o ff e t t . h t m

COMMUNITY PARTICIPATION

RESPONSIVENESS SUMMARY

T
h e U.S. Navy will respond to all fo rmal comments re c e i ved on this Proposed Plan in a document called a Responsive n e s s

S u m m a ry. The Responsiveness Summary will be mailed to all individuals who provide comments during the

public comment period.  It will also be placed in the information repository and administrative record file.

Information Repository
Mountain View Public Library
585 Franklin Street
Mountain View, CA 94041

Hours:
Monday - Thursday 10 a.m. to 9 p.m.
Friday and Saturday 10 a.m. to 6 p.m.
Sunday 1 to 5 p.m.

Administrative Record File
Contact: Ms. Diane Silva 
Administrative Records Coordinator 
Southwest Division, Bldg. 129
Naval Facilities Engineering Command
1220 Pacific Highway
San Diego, CA  92132-5190 
Telephone: (619) 532-3676

Please call in advance for an appointment
Monday through Friday between 8:30 a.m.
to 4:30 p.m.


