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EXECUTIVE SUMMARY

The objective of this 2008 Annual Groundwater Report is to document and evaluate the progress
of remedial actions performed during the 2008 calendar year at Installation Restoration (IR) Sites
26 and 28, within the former Naval Air Station (NAS) Moffett Field (Moffett), located adjacent
to the City of Mountain View, California.

Impacted groundwater at Moffett occurs in two areas in the A aquifer, the west-side (IR Site 28)
aquifers and the east-side (IR Site 26) aquifer. The westernmost air field taxiway on Moffett
serves as a physiographic line separating IR Site 26 on the east from IR Site 28 on the west.
Historical releases of chemicals to the subsurface have impacted both west-side and east-side
aquifers with volatile organic compounds (VOCs), namely trichloroethene (TCE) and
tetrachloroethene (PCE). The west-side aquifers are also affected by a regional plume of VOCs
from the Region 9 U.S. Environmental Protection Agency (EPA)-lead Middlefield-Ellis-
Whisman (MEW) Superfund site south of U.S. Highway 101, whereas the east-side aquifer is
not.

IR Site 28 and WATS

The West-Side Aquifers Treatment System (WATS) is the IR Site 28 groundwater treatment
system, located on the west-side of the runways near Hangar 1. WATS began operating in
November 1998. The chemicals of concern (COCs) identified at IR Site 28 in the MEW Record
of Decision (ROD) include chloroform, 1,2-dichlorobenzene (1,2-DCB), 1,1-dichloroethane
(1,1-DCA), 1,1-dichloroethene (1,1-DCE), 1,2-dichloroethene (1,2-DCE), freon 113, phenol,
PCE, 1,1,1-trichloroethane (1,1,1-TCA), TCE, and vinyl chloride (VC) (EPA 1989). WATS
extracts groundwater from the upper portion of the A aquifer with six shallow-screened
extraction wells and from the lower portion of the A aquifer with three deeper-screened
extraction wells. WATS uses an advanced oxidation process and granular activated carbon
(GAC) to treat groundwater.

During the 2008 reporting period, WATS operated 98.9 percent of the time. The volume of
groundwater extracted, treated, and discharged during 2008 is approximately 36,110,149 gallons.
The calculated mass of VOCs removed during 2008 is approximately 364.8 pounds. Total
operation and maintenance (O&M) costs for 2008 are approximately $760,644. The average
cost per pound of contaminant removed in 2008 is $1,085. In accordance with National
Pollutant Discharge Elimination System (NPDES) Self-Monitoring Program, NPDES Permit
Number (No.) CAG912003, Order No. R2-2004-0055, effluent samples were collected monthly
and analyzed for VOCs and other permit-mandated constituents. All effluent samples were in
compliance with discharge requirements.
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Zinc was detected above the NPDES trigger limit in December 2007; however, zinc is not a
COC at Moffett. Per the requirements of the NPDES permit, three rounds of samples were
subsequently collected and analyzed. Based on the sample results, it was determined that zinc
detections were below the NPDES trigger limit and that the discharge load for zinc was below
the permitted volume. No further action was warranted.

Time series concentration graphs show decreasing or stable TCE concentration trends for A
aquifer wells located downgradient of the WATS extraction wells. Potentiometric surface map
interpretations, which are based upon a flow-net method of well pumping and capture analysis,
indicate that the target capture zone was maintained throughout 2008. Decreasing or stable
contaminant concentrations in downgradient wells combined with potentiometric evidence of
hydraulic capture supports the conclusion that WATS is achieving complete hydraulic
containment of the target contaminant capture zone.

Although WATS is functioning as intended, dissolved VOCs in the regional plume continue to
migrate north into IR Site 28 with groundwater underflow from off-site areas. As long as
contaminant flow continues to migrate into IR Site 28 from an upgradient source (south of U.S.
Highway 101), the remedial objective will not be achieved.

IR Site 28 Groundwater Potentiometric Trends

Groundwater elevation trends in the vicinity of WATS for 2008 are similar to those observed
during 2007. Most groundwater elevations continue to exhibit seasonal fluctuations. The high
and low groundwater elevations typically occur at the end of the wet season (March) and dry
season (November) measurement events, respectively.

Groundwater in the upper and lower portions of the A aquifer flows in a northerly direction
across Moffett at a gradient of approximately 0.003 foot per foot (ft/ft) between U.S. Highway
101 and Hangar 1. The gradient in the general vicinity of Hangar 1 is affected by the WATS
pumping; however, the overall flow is northerly from Hangar 1 toward the National Aeronautics
and Space Administration (NASA) Ames research center at a gradient of approximately
0.006 ft/ft.

IR Site 28 Groundwater Analytical Trends

Analytical data collected from wells in November/December 2008 indicates that there have been
some changes in the shape and/or extent of the TCE, cis-1,2-dichloroethene (cis-1,2-DCE), PCE,
and VC plumes in the upper and lower portions of the A aquifer since 2007. These changes are
generally due to the sampling of additional monitoring wells by the U.S. Department of the Navy
(Navy) and MEW companies in 2008.
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TCE and cis-1,2-DCE made up approximately 95.7 percent of the mass removed by WATS in
2008. Sampling analytical data from monitoring wells located in areas considered representative
of WATS groundwater contamination exhibit long-term trends of decreasing or stable TCE
concentrations (88 percent of evaluated wells in the upper portion of the A aquifer and 90
percent of evaluated wells in the lower portion of the A aquifer). Groundwater samples from
monitoring wells evaluated for long-term trends have decreasing or stable cis-1,2-DCE
concentrations (92 percent in the upper portion of the A aquifer and 80 percent in the lower
portion of the A aquifer).

IR Site 26 and EATS

The East-Side Aquifer Treatment System (EATS) is the IR Site 26 groundwater treatment
system, located on the east side of the runways, northeast of Hangar 3. The COCs identified in
the Operable Unit (OU) 5 ROD include TCE, 1,2-DCE, PCE, VC, 1,1-DCE, and 1,2-
dichloroethane (1,2-DCA) (Navy 1996). EATS began operating in January 1999. Prior to its
shutdown in July 2003, EATS processed 67,050,786 gallons of extracted groundwater and
removed 23.65 pounds of VOCs. EATS treated groundwater extracted from five wells
completed in the upper A aquifer using a combination of an air stripper and GAC. EATS was
taken off-line in July 2003 to evaluate plume stability, COC rebound, natural attenuation, and the
efficiency of Hydrogen Release Compound® in remediating plume hot spots. EATS remained
off-line for the entire 2008 reporting period.

IR Site 26 Groundwater Potentiometric Trends

The groundwater elevation trends across IR Site 26 for 2008 are similar to those observed during
2007. The groundwater elevations in most monitoring wells exhibit seasonal fluctuations. The
high and low groundwater elevations typically occur during the end of the wet season (March)
and dry season (November) measurement events, respectively.

IR Site 26 groundwater in the upper portion of the A aquifer flows in a northerly direction.
North of the intersection of Marriage Road and Macon Road, the hydraulic gradient is
approximately 0.002 ft/ft. South of the intersection, the gradient is approximately 0.003 ft/ft.

IR Site 26 Groundwater Analytical Trends

TCE concentrations for groundwater samples collected from some monitoring wells in 2008
decreased relative to 2007, while cis-1,2-DCE concentrations in samples collected from the same
wells increased.

The 2008 VOC plume shapes were determined to be stable based on a comparison to previous
years. The plumes have not shifted or changed shape. PCE and other COCs are predominantly
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detected in groundwater samples collected from wells located within the boundaries of the TCE
plume and coincide with the higher TCE concentrations.

PLANNED ACTIVITIES

With respect to IR Site 28, O&M of WATS will continue in 2009. The base-wide water level
gauging events will be conducted in March and November 2009 and coordinated with the MEW
companies and NASA as part of continued regional plume monitoring efforts. WATS
maintenance will also include well redevelopment and pump replacement in the spring of 2009.
The 2009 annual ground water sampling event will be held in November/December 2009. An
application for renewal of the WATS Self-Monitoring NPDES Permit to operate and discharge
treated groundwater was submitted to the California Regional Water Quality Control Board
(Water Board) prior to the January 21, 2009 deadline. A draft Optimization Evaluation of the
WATS was submitted in November 2008. This report will likely be finalized in 2009.

Activities planned for IR Site 26 include the base-wide water level gauging events in March and
November 2009 and the annual groundwater sampling program in November/December 2009.
In addition, the Navy is conducting a pilot test to evaluate the effectiveness of combined
biotic/abiotic treatment using EHC®. The pilot test should be complete in 2010.
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1.0 INTRODUCTION

As part of the Installation Restoration Program (IRP), the U.S. Department of the Navy (Navy) is
conducting environmental restoration activities at the former Naval Air Station (NAS) Moffett
Field (Moffett), California. The objective of this report is to document and evaluate the progress
of remedial actions performed during the 2008 calendar year at Installation Restoration (IR) Site
28, the West-Side Aquifers Treatment System (WATS), and at IR Site 26, the East-Side Aquifer
Treatment System (EATS), at Moffett.

This report has been prepared on behalf of the Navy’s Base Realignment and Closure Program
Management Office West. This work was conducted under Contract Task Order (CTO) Number
(No.) 0004, issued under Remedial Action Contract No. N62473-07-D-3220.

1.1  SITE BACKGROUND - DESCRIPTION LOCATION AND LAND USE

Moffett is located at the northern end of the Santa Clara Valley Basin, approximately 1 mile
south of San Francisco Bay (Figure 1-1). Moffett was originally commissioned as NAS
Sunnyvale in 1933. In 1935, NAS Sunnyvale was transferred to the U.S. Army Air Corps. In
1939, a permit was granted to Ames Aeronautical Laboratory to use a portion of the base. NAS
Sunnyvale was returned to Navy control in 1942 and was renamed NAS Moffett Field. In 1994,
NAS Moffett Field was closed as an active Navy base under the U.S. Department of Defense’s
(DoD’s) Base Realignment and Closure program. The property was transferred to the National
Aeronautics and Space Administration (NASA) on July 1, 1994.

Impacted groundwater at Moffett occurs at IR Sites 26 and 28. Groundwater within IR Site 28
includes the Middlefield-Ellis-Whisman (MEW) Superfund Site volatile organic compound
(VOC) plume, which extends from the off-site source south of U.S. Highway 101 onto Moffett.
IR Site 26 is not part of the regional VOC plume. The physiographic dividing line between IR
Sites 26 and 28 is the westernmost air field taxiway on Moffett (Figure 1-2).

WATS is a groundwater pump-and-treat system located in the area west of the runways at IR
Site 28 (Figure 1-2). WATS extracts and treats groundwater impacted by the regional plume,
where contaminants from Navy sources have commingled with the off-site regional VOC plume
originating south of U.S. Highway 101. EATS is a groundwater pump-and-treat system located
at IR Site 26, northeast of Hanger 3 (Figure 1-2). EATS was installed to extract and remediate
VOC-impacted groundwater. Tetrachloroethene (PCE) and possibly trichloroethene (TCE) are
believed to have been used at Hangars 2 and 3 and released at the northeast corner of Hangar 3.
EATS was taken off-line in July 2003 to evaluate plume stability, chemical of concern (COC)
rebound, natural attenuation, and the efficiency of Hydrogen Release Compound® in remediating
plume hot spots. EATS remained off-line for the entire 2008 reporting period.
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Land usage in the vicinity of WATS is specified in the NASA Moffett Field Comprehensive Use
Plan (NASA 1994). Current primary uses of the area include airfield operations, administrative
offices, and various storage buildings (NASA 1994). Hangar 1 and several of the surrounding
buildings are part of the Historic District, which was established in 1994 (NASA 1994). WATS
is located within NASA's redevelopment area. Future land use is described in the NASA Ames
Development Plan Final Programmatic Environmental Impact Statement (NASA 2002). The
area is within portions of two planning areas: the NASA Research Park and the Ames Campus.
New educational, office, research and development, museum, conference center, housing, and
retail space is planned for the NASA Research Park. Plans also include demolition of non-
historic structures (NASA 2002). Residential development is not planned in areas overlying the
regional plume having high concentrations of contaminants. High-density office, research, and
development space is planned for the Ames Campus (NASA 2002). There are currently no plans
for this land to change ownership. This section references the widely used Elements for Effective
Management of Operating Pump and Treat Systems (U.S. Environmental Protection Agency
[EPA] 2002).

Land usage in the EATS area is specified in the Moffett Field Comprehensive Use Plan (NASA
1994). The area east of the runways includes two planning areas. One of the planning areas
contains approximately 174 acres and is used for air operations. The other planning area is
approximately 248 acres and is used for ordnance and fuel storage facilities. The Moffett Field
Comprehensive Use Plan (NASA 1994) restricts access and development in the area east of the
runways because of safety considerations related to munitions storage and runway/air operations
and indicates that no land use change is planned.

1.2 LOCAL HYDROGEOLOGY

Moftett is located at the northern end of the Santa Clara Valley Basin. Regionally, the
northwesterly trending Santa Clara Valley Basin contains interbedded alluvial, fluvial, and
estuarine deposits to a depth of 1,500 feet (Iwamura 1980). Soils consist of varying
combinations of clay, silt, sand, and gravel that represent the interfingering of estuarine and
alluvial depositional environments during the late Pleistocene and Holocene epochs. The fluvial
soils were derived from the Santa Cruz highlands west of the basin and deposited on an alluvial
plain bounded by alluvial fan deposits to the west and baylands to the northeast (Iwamura 1980).
The heterogeneous nature of channel and interchannel sediments deposited in the fluvial
depositional environment is evident in the many subsurface explorations that have been
conducted at Moffett.

Groundwater beneath Moffett is encountered in the A, B, C, and Deep aquifers (Table 1-1).
Only groundwater from the A aquifer is extracted and treated by WATS. The A aquifer is the
uppermost aquifer in the Moffett area and consists of multiple interconnected permeable lenses
or layers separated by lower permeability layers. The permeable layers consist of sediments
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ranging from silts and sandy silts to medium to coarse gravelly sands. The number, thickness,
depths, and interconnection of these permeable layers vary throughout Moffett. The A aquifer is
divided into upper and lower portions. The upper portion of the A aquifer extends from zero to a
maximum of approximately 35 feet below ground surface (bgs). The lower portion of the A
aquifer ranges in depth from approximately 15 to 77 feet bgs. There is no continuous aquitard
between the upper and lower portions of the A aquifer.

Groundwater flow directions in the upper and lower portions of the A aquifer west of the
runways at Moffett are generally to the north-northeast. The groundwater flow direction in the
upper portion of the A aquifer east of the runways is generally to the north.

The A aquifer is not currently used as a drinking water source; however, the California Regional
Water Quality Control Board (Water Board) determined that the Santa Clara Valley Basin’s
beneficial use designation as a municipal and domestic water source is consistent with the
California State Water Resource Control Board’s Resolution No. 88-63, which describes criteria
for designating sources of drinking water. The northern portion of IR Site 26 is located within an
area where the total dissolved solids (TDS) in groundwater are greater than 3,000 milligrams per
liter (mg/L). Groundwater having TDS values greater than 3,000 mg/L is not commonly
considered to be a beneficial resource and does not satisfy the California State Water Resource
Control Board’s criteria as a potential drinking water source and poses no unacceptable risk to
human health or the environment (Navy 1996).

1.3 DESCRIPTION OF REMEDY AND SUMMARY OF REMEDIAL ACTIONS -
GOALS AND OBJECTIVES

IR Site 28

The requirements for the remediation of impacted groundwater at IR Site 28 are set forth in the
Record of Decision (ROD) for the Fairchild, Intel, and Raytheon National Priorities List si