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1.0 INTRODUCTION 

Trevet has prepared the following Work Plan for the Groundwater Monitoring Optimization 

(GWMO) of the Installation Restoration (IR) Site 1 Landfill (Operable Unit 1 [OU1]) at the 

former Naval Air Station (NAS) Moffett Field (NASMF), Santa Clara County, California (Figure 

1).  The NASMF is currently operated by the National Aeronautics and Space Administration 

[NASA] Ames Research Center.  The GWMO is being performed for the Department of the 

Navy (DON), Naval Facilities Engineering Command Southwest (NAVFAC SW), Base 

Realignment and Closure (BRAC) Project Management Office (PMO) West under Contract 

Number N62473-11-C-5005, issued on 17 February 2011. 

The IR Site 1 Landfill is a closed 12-acre landfill located in the northernmost portion of the 

former NASMF (Figure 2).  Post-closure groundwater monitoring continues at the landfill 

semiannually in accordance with the IR Site 1 Landfill Post-Closure Long-term Monitoring Plan 

(LTMP) issued in March 2005 (Tetra Tech Foster Wheeler, Inc. [Tetra Tech FWI], 2005). Water 

samples collected from the landfill collection trench, constructed on the north side of the landfill 

(Figure 3), and some of the landfill groundwater monitoring wells, have detected concentrations 

of metals including barium and sometimes copper above the IR Site 1 Landfill Calculated 

Concentration Limits (CCLs); however, this may be attributed to background conditions (Insight 

Environmental, Engineering and Construction, Inc. [Insight], 2010).  The CCLS were developed 

for evaluation of groundwater samples from the point of compliance landfill monitoring wells 

surrounding the landfill.  The wells in the collection trench are not part of the point of 

compliance wells, but are sampled at the same frequency as the monitoring wells as required by 

the OU1 Record of Decision (ROD; Department of the Navy [DON], 1997).  

This Work Plan has been developed to provide a description of the necessary tasks to complete 

the GWMO and to ensure that the project will be in conformance with the NAVFAC SW 

Statement of Work (SOW) included with the contract for services.  This Work Plan will be used 

with the understanding that unanticipated conditions may dictate a change in the plan as written.  

Any necessary deviations from the plan will be brought to the attention of the NAVFAC SW 

Remedial Project Manager (RPM) and DON Quality Assurance Officer as soon as possible.  
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1.1 PROJECT SCOPE AND OBJECTIVES 

The scope of this project is to: 

 Evaluate the groundwater monitoring data for the Site; 

 Evaluate the IR Site 1 Landfill collection trench and trench wells; and 

 Use existing data and collect additional data to evaluate metal constituents 
concentrations in soil, sediment, surface water, and groundwater and determine if 
the existing groundwater monitoring program is adequate to achieve the 
objective of this investigation. 

Defining questions that the Groundwater Monitoring Optimization investigation will attempt to 

resolve requires the identification of questions and alternative outcomes.  The primary decision 

questions for this GWMO are: 

1. Is there evidence that the landfill cap soil is contributing to the metal 
concentrations exceeding the CCLs in groundwater and collection trench water 
samples at the IR Site 1 Landfill? 

2. Is there evidence that the sediments adjacent to the IR Site 1 Landfill are 
contributing to the metal CCLs exceedances in groundwater and collection trench 
wells? 

3. Is the surface water adjacent to the IR Site 1 Landfill possibly contributing to the 
metal CCL exceedances in groundwater and collection trench wells? 

4. Is the groundwater upgradient of the IR Site 1 Landfill possibly contributing to 
the metal CCL exceedances in the groundwater and collection trench wells? 

  
1.2 WORK PLAN ORGANIZATION 

This Work Plan is organized in the following sections. 

Section 1.0: Introduction sets out the framework and objectives of this Work Plan. 

Section 2.0: Site Description provides a detailed description of the site. 

Section 3.0: Scope of Work discusses the proposed activities to be conducted during this 
investigation. 

Section 4.0: Technical Approach details the procedures to be used during this investigation. 

Section 5.0: Health and Safety outlines the health and safety procedures for this investigation. 

Section 6.0: Project Management outlines the project schedule and project personnel for this 
investigation. 

Section 7.0: Project Deliverables presents a summary of the reporting, and other deliverables, 
to be completed for this investigation. 

Section 8.0: References lists the references cited in this Work Plan. 
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2.0 SITE DESCRIPTION 

2.1 INSTALLATION 

The former NASMF (originally named NAS Sunnyvale in 1933) is located near the southern end 

of San Francisco Bay (Figure 1).  It is bounded by United States Fish and Wildlife Service 

(USFWS) ponds (formerly Cargill saltwater evaporation ponds) to the north, Stevens Creek to 

the west, United States (U.S.) Highway 101 and residential areas to the south, and the Lockheed 

Martin complex to the east. 

NASMF was originally established as a military facility in 1931, when the U.S. government 

acquired 1,000 acres from the neighboring cities of Sunnyvale and Mountain View.  The original 

purpose of the facility was to provide a home base for the airship USS Macon.  Between 1935 

and 1941, the Navy transferred the operations of Moffett Field to the War Department and the 

installation was under the control of the U.S. Army Air Corps.  In 1941, control of the facility 

was returned to the Navy.  From the end of World War II until its closure, NASMF hosted 

development and use of several generations of land-based, anti-submarine warfare and maritime 

patrol aircraft.  In 1987, NASMF was placed on the U.S. Environmental Protection Agency’s 

(EPA) National Priority List (NPL).  In 1991, NASMF was designated for closure as an active 

military base under the Department of Defense (DOD) BRAC program.  The property was 

transferred to NASA on July 1, 1994, and it was renamed Moffett Federal Airfield.  In 2002, 

NASA changed the name to NASA AMES Research Center.  “former NASMF” is being used in 

DON documents. 

Federal and state tenants located at former NASMF include NASA, the U.S. Army, U.S. Air 

Force, and the California Air National Guard.  Current uses include airfield operations, military 

facilities, and NASA research activities.  Former NASMF also has a fully functional federal 

airport managed by the Facilities and Logistics Management Division.  Facilities for military 

personnel and their families include family housing, a commissary, a military clinic, a service 

station, a U.S. Post Office, tennis courts, and an 18-hole golf course. 

2.2 PROJECT SITE 

The IR Site 1 Landfill is a 12-acre landfill site located in the northernmost portion of the former 

NASMF.  The IR Site 1 Landfill (historically referred to as the Runway Landfill) lies at the north 
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end of the runways, between North Perimeter Road and the former salt evaporation ponds 

(Figure 2).  The former Cargill saltwater evaporation ponds are now owned by the USFWS. 

The closed IR Site 1 Landfill was in operation from 1965 until the late 1970s.  The site was used 

as a pistol range in 1991.  Unexploded ordnance was reportedly removed from the site prior to a 

remedial investigation in 1988 (DON, 1997).  In August 1997, wastes from a nearby former Site 

2 Landfill was excavated and consolidated with the IR Site 1 Landfill.  A multi-layer cap was 

then constructed over the IR Site 1 Landfill between August and November 1997.   Construction 

of associated landfill gas vents, a landfill collection trench, a gas vent trench, gas and 

groundwater monitoring wells, drainage ditches, and road work was completed in 1998 (IT 

Corporation, 2000).  The landfill is protected by a fence and is secured by a locked gate. 

Detailed operation records of the IR Site 1 Landfill were not maintained; however, a solid waste 

facility permit was obtained from Santa Clara County in 1979.  This permit states that the landfill 

operated as a sanitary landfill, and that it received wastes such as cardboard, lawn clippings, 

prunings, wood waste, and asbestos insulation wrapped in double-plastic bags.  According to 

civilian and military personnel interviews, the landfill received domestic refuse, as well as waste 

from maintenance and military operations such as refuse, scrap equipment, paint and paint 

thinners, solvents, lacquer, ash, asbestos, jet fuels, waste oil, fuel filters (containing fuel sludge, 

lead compounds, and rust), transformer oil, transformer filters, and sawdust contaminated with 

poly chlorinated biphenyls (PCBs).  However, data collected during field investigations support 

the information found in the solid waste facility permit and indicate that the IR Site 1 Landfill 

was operated like a solid waste landfill (Tetra Tech FWI, 2005). 

Information obtained from civilian and military personnel interviews indicate that the refuse at 

the IR Site 1 Landfill was placed in excavations that typically ranged from 8 to 12 feet below 

mean sea level (msl).  The refuse was covered with 0.6 to 7 feet of soil.  Although no disposal 

records for the landfill exist, a conservative estimate of the total refuse volume is 423,000 cubic 

yards (Tetra Tech FWI, 2005). 

The IR Site 1 Landfill cap consists (from bottom to top) of a lower foundation layer, an upper 

foundation layer, a low-permeability clay layer, a biotic barrier (geotextile), and a vegetative 
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cover.  The lower foundation layer is 1-foot thick and includes wastes from the former Site 2 

Landfill and soil and waste from the IR Site 1 Landfill.  The upper foundation layer consists of a 

1-foot thick compacted soil layer.  The low permeability clay layer consists of a 1-foot thick 

layer of compacted Palo Alto clay.  A biotic layer consisting of 10-ounces per square yard, non-

woven geotextile fabric is laid over the low-permeability clay layer, with a minimum overlap of 

12-inches.  The cover consists of 1-foot of compacted soil revegetated with grass, which has 

been graded to promote drainage away from the landfill.  Raptor perches have been installed to 

provide natural control of burrowing rodents and ground squirrels that could damage the landfill 

cap.  

A landfill collection trench was constructed across the northern boundary of the landfill and was 

designed to intercept any potential leachate formed within the landfill from migrating northward 

into the adjacent Stormwater Retention Pond.   Two trench wells (W1-22 and W1-23) are 

screened within the collection trench to allow the collection of trench water samples (Figure 3).  

These wells are shallow and screened in the permeable fill material placed in the collection 

trench.  An impermeable 60-mil polyethylene fabric barrier was installed on the north side of the 

collection trench to prevent any potential leachate-impacted water in the trench from migrating 

to the north.  Because of the  construction of these wells (i.e., screened within the collection 

trench fill material), these collection trench wells are not considered to be useful monitoring 

points for collecting representative samples of groundwater (Tetra Tech FWI, 2005). 

When the collection trench was constructed in 1997, it was believed that there was a component 

of groundwater beneath the IR Site 1 Landfill migrating to the north.  The regional groundwater 

flow is to the north toward San Francisco Bay.  Subsequent installation of additional 

groundwater monitoring wells and monitoring has shown that groundwater beneath the IR Site 1 

Landfill flows to the south because of the stormwater management pumping of Building 191 

(Figure 2).  Therefore, the collection trench is used as an indicator of landfill leachate generation 

(Tetra Tech FWI, 2005).  There are 12 groundwater monitoring wells, two piezometers, and two 

collection trench wells (Figure 3).  The wells are 2-inch diameter poly vinyl chloride (PVC), 

with aboveground completions protected by locked steel casings, concrete collars, and 

surrounded by bollards.   
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2.3 PHYSICAL SITE CHARACTERISTICS 

This section describes the topography, vegetation, geologic conditions, groundwater conditions, 

surface water conditions, endangered and special status species, and climate for the site. 

2.3.1 Topography 

NASMF is relatively flat, ranging from 2 feet below to 36 feet above msl.  A sizeable portion of 

NASMF is situated on previously submerged land or marshlands that have been filled to existing 

elevations with backfill material.  Ponds located in the northern portion of Moffett Field are the 

only natural surface waters.  Surface drainage near NASMF includes Stevens Creek to the west 

and Guadalupe Slough to the east.  The IR Site 1 Landfill has been graded to promote drainage 

away from the landfill with the top of the slope rising approximately 20 feet above the 

surrounding area.  

2.3.2 Vegetation 

Most of the area surrounding the IR Site 1 Landfill consists of paved roads and concrete runway, 

with adjacent grassy areas.  USFWS ponds are located to the northeast of the landfill and the 

NASMF stormwater retention pond (SWRP) is located directly north of the site.  The surface of 

the landfill is covered with grass to prevent erosion.   

2.3.3 Geologic Conditions 

NASMF is located at the northern end of the Santa Clara Valley Basin.  Regionally, sediments 

within the Santa Clara Valley consist of interbedded alluvial, fluvial, and estuarine deposits to a 

maximum depth of 1,500 feet.  The regional geology is further described in the Final Operable 

Unit 1, 2002 Five-Year Review Report (DON, 2002).  The local geology of the IR Site 1 Landfill 

is described below. 

The stratigraphy of the IR Site 1 Landfill is a complex interfingering of fine-grained units 

representing the boundary between alluvial and estuarine depositional environments and 

fluctuations of this boundary caused by changes in sea level.  Lithologic logs from shallow well 

borings indicate that the upper 60 feet of sediments consist of interfingering silty sands and 

clayey gravels.  These sediments are present in lenses or stringers and are not vertically or 

laterally consistent across the site. 
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Lithologic logs from geophysical borings and groundwater monitoring wells deeper than 60 feet 

show mostly silty clay interfingered with lenses of sandy, clayey gravel and sand.  These lenses 

appear to be of variable thickness and of limited aerial extent. 

2.3.4 Groundwater Conditions 

The local hydrogeology of the IR Site 1 Landfill area is described below. 

Three aquifer zone (identified as A, B, and C) overlie what has been identified as the Deep 

aquifer.  Continuous and semicontinuous aquitards divide the aquifers and aquifer zones.  The 

aquifer and aquitard descriptions are based on Moffett site-wide existing data and lithologic 

interpretation of soil borings and cone penetrometer tests.  The descriptions of these units are 

summarized below. 

Table 2-1: Aquifer Zones in the Area of IR Site 1 Landfill 

Unit Unit Subdivision 
Range of Approximate Depths 

(feet bgs) 
Top Bottom 

A 
Upper portion of A (A) aquifer 0 to 13 15 to 35 

Lower portion of A (B1) aquifer 15 to 45 45 to 77 
A/B A/B (A/B2) aquitard 45 to 65 60 to 85 

B 
B2 (B2) aquifer zone 60 to 80 95 to 135 

(B2/B3) aquitard 95 to 105 99 to 111 
B3 (B3) aquifer zone 99 to 130 115 to 160 

B/C b/C (B3/C) aquitard 115 to 140 155 to 180 
C Unknown/undefined 155 to 160 250 

Deep Unknown/undefined Generally deeper than 250 
bgs – below ground surface 
Site-specific aquifer depths may vary from Moffett-wide depths presented in this table. 
The equivalent aquifer/aquitard designations for the EPA’s Middlefield-Ellis-Whisman – former NAS Moffett Field 
study area are in parentheses. 
 
Most of the groundwater elevations in the IR Site 1 Landfill groundwater monitoring wells are 

below msl.  Depth to water in most of the IR Site 1 Landfill groundwater monitoring wells range 

from 2 to 4 feet below ground surface when last measured in 2011.  The vadose zone, between 

the saturated zone and the land surface, consists of either fill material or clayey soils.   

The regional groundwater flow direction is generally south to north, toward San Francisco Bay.  

However, due to active pumping of the Moffett storm drainage system at Building 191 south of 
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the IR Site 1 Landfill, the groundwater flow in the A1 aquifer zone beneath the IR Site 1 Landfill 

generally flows north to south, toward the Building 191 pump station (Figure 2).  The Building 

191 storm drainage system pump station began operation in the 1950s.  The system consists of a 

subsurface concrete-lined vault equipped with a passive pump and receives water from nearby 

ditches and the french drain system underneath the runways (Tetra Tech EM, Inc. [TtEMI, 

2000).  The pump station influences groundwater gradients and reverses natural groundwater 

flow direction because the drainage system that feeds the pump station is below the water table 

in some areas. 

The interaction of the IR Site 1 Landfill with the surrounding groundwater is important in 

understanding how metal COCs may enter the collection trench.  The Site 1 landfill is 

constructed with the refuse placed in native soils consisting of interfingering of fine-grained 

units representing the boundary between alluvial and estuarine environments and fluctuations in 

the boundary caused by past changes in sea levels.  According to lithologic logs from shallow 

well borings, the uppermost soils (0 to 60 feet below ground surface [bgs]) are comprised of silts 

to silty clays, which are brown to black, saturated and moderately plastic in nature.  Throughout 

the upper 60 feet, interfingered lenses of silty sands and clayey gravels have been described.  

These lenses or stringers are not consistent laterally or vertically across the site (Tetra Tech FWI, 

2004). 

The base of the IR Site 1 Landfill was constructed with the refuse in contact with the native silty 

clay soil.  Samples of this silty clay soil were tested for porosity and permeability during drilling 

of the site monitoring wells.  The results indicate that the soils below the landfill and above the 

A1 aquifer zone are generally clays with low hydraulic conductivity values of 10-8 centimeters 

per second (cm/sec), which is appropriate for clayey material and forms an aquitard above 

deeper water-bearing units (Tetra Tech FWI, 2004).  Therefore, the landfill is underlain by a low 

permeable clay sequence to separate the refuse from deeper water-bearing units.  

The landfill cap consists of a vegetative cover layer of soil and grass, a geotextile fabric biotic 

barrier, a low permeability clay layer, and an upper and lower foundation layer (Figure 4).  The 

biotic barrier and the clay layer and upper foundation layer extent to the outer edge of the 
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landfill.  The biotic barrier was to prevent burrowing rodents from compromising the low 

permeability landfill clay cap.  

The elevation of the water table in the area of the IR Site 1 Landfill is from -2 to -4 feet below 

MSL, while the base of the refuse placed within the IR Site 1 Landfill is from -10 to -15 feet 

below MSL (Insight, 2010 and IT Corp., 2000).  Therefore the base of the IR Site 1 Landfill is 

approximately 6 to 11 feet below the water table level. 

Groundwater from under the landfill and from within the refuse effectively does not migrate to 

the south toward the Building 191 pumping station due to the very low hydraulic conductivity of 

the native silty clay.  Based on the groundwater gradient of 0.004 to 0.0009 feet per feet reported 

in the 2009 annual report (Insight, 2010), the reported hydraulic conductivity of the native silty 

clay (i.e., 10-8 cm/sec), and an estimated effective porosity of the silty clay of 0.30, the seepage 

velocity of groundwater in the vicinity of the IR Site 1 Landfill is estimated to be approximately 

1 x 10-5 to 3 x 10-5 feet per year.  The reported hydraulic conductivity of the silty clay of 10-8 

cm/sec may be the vertical hydraulic conductivity.  Horizontal hydraulic conductivity is typically 

one to two orders of magnitude higher than the vertical value.  Therefore, the horizontal seepage 

velocity of groundwater in the area of the IR Site 1 Landfill could be approximately 1 x 10-3 feet 

per year, still very low.  

The landfill collection trench on the north side of the landfill was designed to intercept any 

leachate formed in the landfill before it could migrate off-site to the north to the Stormwater 

Retention Pond.  The trench was excavated to a depth of 5.5 feet (elevation of -5.0 feet below 

MSL).  A geotextile cushion layer and a 60-mil thick low density polyethylene impermeable 

liner were placed on the outside (north) wall and top of the trench.  The base of the trench was 

left exposed to native silty clay and the south side wall was left exposed to the native silty clay 

and the upper and lower foundation layers placed above the refuse of the landfill (IT Corp., 

2000).   However, the low permeability clay layer of the cap does not separate the refuse from 

the trench.   
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2.3.5 Surface Water Conditions 

San Francisco Bay is located approximately 1-mile north of the NASMF (see Figure 1).  

Historically, tidal salt marshes and mud flats covered extensive areas of the southern portion of 

the bay, including the northern portion of the NASMF.  However, most of these wetlands have 

been eliminated or greatly altered.  The large area north and northeast of Moffett Field was diked 

more than 50 years ago and was used as commercial saltwater evaporation ponds.  In 2003, 

Cargill Salt, the former owner of the ponds, transferred the ponds to the USFWS (DON, 2005 

ROD Site 27-Northern Channel) (Figure 2). 

Surface water features at NASMF include stormwater drainage ditches, small ponds maintained 

on the golf course, the NASMF SWRP, and the Northern Channel.  There are no natural streams 

at the NASMF, although streams are present east and west of the facility.  Guadalupe Slough 

drains into San Francisco Bay to the east, and Stevens Creek to the west.  Stormwater in the 

western portion of NASMF drains to a settling basin via underground conduits.  The water flows 

overland from the settling basin northward through the Eastern Diked Marsh to the SWRP.  

Stormwater in the eastern portion of the NASMF (including the runways and aircraft aprons) 

drains through a system of surface channels and subsurface conduits to the subsurface pump 

station at Building 191 (Figure 2).  The Building 191 pump station discharges water into the 

western end of the Northern Channel, which discharges to Guadalupe Slough and into San 

Francisco Bay.  

Three water bodies are proximal to the IR Site 1 Landfill: (1) the man-made ephemeral SWRP to 

the north and northeast, (2) the former Jagel Slough to the southeast, and (3) USFWS ponds 

(former Cargill evaporation ponds) to the northeast and east (Figure 2).  It appears that the low 

permeability barriers existing between the surface water bodies and the IR Site 1 Landfill limit 

subsurface water movement (DON, 1997).  As a result, head differences are maintained between 

each surface water body.  

2.3.6 Endangered and Special Status Species 

The surface water in the area of the IR Site 1 Landfill has been identified as habitat of moderate 

value to both aquatic and terrestrial species.  However, physical, biological, and anthropogenic 

factors limit the use of this habitat.  The ephemeral nature of the SWRP and the steepness of side 
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slopes of the USFWS ponds and the former Jagel Slough limit the use of the area by terrestrial 

species, shorebirds, and wading birds.  Maintenance mowing along the levees slopes and the IR 

Site 1 Landfill cover prevents development of adequate cover that would benefit both terrestrial 

and aquatic species (DON, 2005). 

Ecological surveys have been conducted in the NASMF area for plants, benthic invertebrates, 

fish, birds, and mammals (PRC Environmental Management, Inc. and Montgomery Watson, Inc. 

1995).  Special-status species, including California species of special concern, have been 

identified in the area.  Species of special concern status applies to animals not listed under the 

federal Endangered Species Act (ESA) or the California ESA, but which nonetheless are; (1) 

declining at a rate that could result in listing, or (2) historically occurred in low numbers and 

known threats to their persistence currently exist. 

Results of the ecological surveys indicate that nearby surface water bodies support several fish 

and epibenthic invertebrate species, including mosquitofish (Gambusia affinis), longjaw 

mudsuckers (Gillichthys mirbilis), bay shrimp, crabs, and snails (PRC Environmental 

Management, Inc. and Montgomery Watson, Inc., 1995).  Other investigations have found 

indications of conical snails (Assiminea californica), which are common in pickleweed 

(Salicornia virginica) marshes (Montgomery Watson, Inc., 2000).  The most prevalent aquatic 

invertebrate observed in the area was the water boatman (Trichocorixa spp.)(Western Ecological 

Services Company, 1993). 

The vegetative community along the slopes of berms along the surface water bodies consist 

predominantly of the following:  mustard (Brassica nigra), salt brush (Atriplex patula), rip-gut 

brome (Bromus diandrus), rabbit’s foot grass (Polypogon monspeliensis), coyote brush 

(Baccharis douglasii), narrow-leaved cattail (Typha latifolia), curly dock (Rumex crispus), and 

alkali heath (Frankenia salina).  Emergent hydrophytic vegetation, including alkali bulrush 

(Scirpus maritimus), brass buttons (Cotula cornopifolia), pickleweed, rabbit’s foot grass, salt 

brush, and salt grass (Distichlis spicata), grows along the lower edges of the water bodies. 

The nearby water bodies provide habitat for a diverse array of water birds.  Prevalent species 

identified during previous investigations (PRC Environmental Management, Inc. and 
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Montgomery Watson, Inc., 1995) include pied-billed grebe (Podilymbus podiceps), common 

moorhen (Gallinula chloropus), mallard duck (Anas platyrhynchos), ruddy duck (Oxyura 

jamaicensis), black-necked stilt (Himantopus mexicanus), killdeer (Charadrius vociferous), 

mourning dove (Zenaida macroura), and Forster’s tern (Sterna forsteri).  The great blue heron 

(Ardea Herodias) has also been identified in the area (Montgomery Watson, Inc., 2000).  The 

western pond turtle (Clemmys marmorata), a California species of special concern, has been 

identified in some of the nearby water bodies; and burrowing owls (Speotyto cunicularia), also a 

California species of special concern, have been identified in levees that separate the surface 

water bodies (National Aeronautics and Space Administration [NASA], 2002).  

California ground squirrel and gophers have been identified as burrowing in the cover of the IR 

Site 1 Landfill.  A program of burrowing mammal trapping was started in 2009 as a means of 

preserving the integrity of the landfill cap from the destructive predilection of the burrowing 

small mammals.  Because trapping was found to be ineffective, it was replaced by fumigation in 

September 2011.  Raptor perches have also been installed on the IR Site 1 Landfill to promote 

natural predation of the burrowing mammals.        

2.3.7 Climate 

The NASMF area, like most of the San Francisco Bay area, has a Subtropical Mediterranean 

climate that typically consists of dry summers and cool winters, with over 300 days of sunshine 

annually.  During the summer, morning and night high fog impact the area.  The average 

temperature is 58 degrees Fahrenheit (ºF), with an average high of 65 ºF in September and an 

average low of 45 ºF in January.  Maximum and minimum temperatures of 100 ºF and 22 ºF 

have been observed during the June-September and December-January intervals, respectively. 

Because the area is sheltered by mountains to the west, the average annual rainfall is 14.1 inches 

with a maximum monthly average of 2.8 inches in January, compared to some other parts of the 

Bay Area which can receive about three times as much rain.  The driest months, May through 

September, have less than 0.5 inches per month.  The average annual wind velocity is 7 miles per 

hour with moderate winds from the north and southwest during the day, and from the west 

during the evening. 
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3.0 SCOPE OF WORK 

The main objective of this project is to conduct a groundwater optimization for the effectiveness 

of the IR Site 1 Landfill remedy. This objective will be met by evaluating groundwater 

monitoring data at the IR Site 1 Landfill, evaluating the leachate collection trench and trench 

wells on the north side of the landfill, and evaluating the existing metal COCs in subsurface soil, 

sediment, groundwater, and surface soils in the area of the landfill.  The SOW includes the 

collection, management, and technical evaluation of field generated data from subsurface soils, 

sediment, groundwater and surface water in the area of the IR Site 1 Landfill.  This effort is not 

intended to be a full scale study of the nature and extent of the potential contaminant impacts, but 

rather a review and evaluation of historical and field generated sediment, soil, surface water, and 

groundwater data with regard to metal COCs.  The optimization will:  

 Evaluate where the water in the landfill collection trench, which contains concentrations 
of barium (sometimes copper and other metals) greater than Site 1 cleanup goals, is 
coming from;   

 Evaluate if the collection trench water and groundwater from the landfill are 
hydraulically connected to adjacent surface water bodies and groundwater; 

 Evaluate existing Site 25 (the SWRP) sediment data in relation to the landfill; 

 Evaluate whether there are releases of barium, copper, and other metals to groundwater 
or surface water from the landfill; 

 Evaluate whether the landfill cap could be the source of the elevated metals 
concentrations in the Site 1 collection trench wells and groundwater wells;  

 Evaluate whether elevated metal concentrations are background; 

 Evaluate whether the leachate collection trench is functioning as intended; and  

 If the copper, barium, and other metal concentrations exceeding the CCLs are not found 
to be background concentrations, but are associated with leachate from the landfill, then 
further risk evaluation of the chemical concentrations greater than the CCL impacts in the 
collection trench water will be recommended. 

 If copper, barium, or other metal concentrations exceeding the CCLs in the collection 
trench water are found to be representative of background concentrations, then the CCLs 
for these metals will be evaluated to see if they can be increased. 

As part of this evaluation process, the following activities are anticipated: 

 Review existing documents for concentrations of metal COCs in the landfill cover 
material and Site 25 (SWRP); 
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 Collect soil samples from the landfill cap (formerly sediment taken from San Francisco 
Bay) for analysis for total metals using hand augers and drive samplers;  

 Collect sediment and subsurface soil samples from upgradient areas adjacent to the 
landfill for total metal analysis using hand augers, and drive samplers;  

 Collect samples of surface water from the SWRP and the USFWS pond, and groundwater 
samples from temporary wells (and existing wells that are not routinely sampled) 
installed around the periphery of the landfill for total metal analysis; and  

 Conduct fate and transport evaluation for the potential for copper and barium metals to 
leach from sediment and soil from the landfill and adjacent areas to groundwater and/or 
water within the leachate collection trench.  

The following presents the scope of work to be performed under the GWMO at former NASMF 

Landfill Site 1: 

 Preparation of planning documents; 

 Mobilization and demobilization of personnel, equipment, and supplies; 

 Site inspection and underground utility clearance; 

 Soil and sediment sampling; 

 Surface water and groundwater sampling; 

 Sampling equipment decontamination; 

 Investigation-derived waste (IDW) containment and disposal; 

 Evaluation of data; and  

 Preparation of draft and final report. 

 
3.1 WORK SCOPE DESCRIPTIONS 

This section explains the tasks to be performed under this scope of work at IR Site 1 Landfill at 

the former NASMF.  

3.1.1 Preparation of Planning Documents 

Trevet has prepared an Accident Prevention Plan (APP) (which includes a Site-specific Safety 

and Health Plan [SSHP]) as a separate document (Trevet, 2011).  The APP/SSHP has been 

reviewed and accepted by the Navy.  All field activities will be performed in accordance with the 

APP and SSHP. 

Trevet has also prepared a Work Plan (this document), which details the project objectives; 

provide an overview of the planned sampling project activities to achieve the project objectives; 
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a conceptual site model; and project task rationale.  The Work Plan and other plans and 

documents will be considered tools to implement and meet the requirements of the SOW.  The 

Work Plan will outline the tasks and execution of the site field work.  

A field Sampling and Analysis Plan (SAP) and a Quality Assurance Project Plan (QAPP) are 

included in this Work Plan as Appendix A.  The SAP describes the sampling strategy, analytical 

methods to be used, sample documentation, field methods and sampling procedures, and the data 

quality objectives for the planned sampling events.  The QAPP discusses analytical methods 

used, field methods and sampling procedures, sample documentation, quality assurance 

objectives, analytical quality control procedures, and data quality management as appropriate.  

The laboratory reporting limits will be compared with the project CCLs.  The SAP has been 

prepared in accordance with the requirements of the Uniform Federal Policy for Quality 

Assurance Project Plans, EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5, and 

NAVFAC SW Environmental Work Instruction (EWI) #2 for UFP-QAPPs.  Trevet will work 

directly with the Navy’s NAVFAC SW Quality Assurance Officer to coordinate review, 

response to comments, and final approval of the SAP and complete the UFP for QAPP 

worksheets as appropriate.  The Draft SAP will be uploaded to the SAP module at the Naval 

Installation Restoration Solution (NIRIS) database for review and approval. 

An IDW Management Plan (IDWMP) (Appendix B) has also been prepared.  This IDWMP 

includes protocols for collecting, handling, packaging, transporting, and disposing of IDW from 

investigation field activities.  The techniques employed to collect samples shall generate a 

minimum amount of IDW. 

3.1.2 Mobilization of Personnel and Equipment 

Once the Work Plan, SAP/QAPP, and IDWMP have been approved by the Navy and the 

regulatory agencies, a field kickoff meeting will be held at NASMF prior to the start of field 

activities.  The Trevet field personnel and equipment will then mobilize to the IR Site 1 Landfill. 

3.1.3 Utility Clearance and Land Survey 

Trevet will review available maps to identify known underground utilities at the site.  For access 

to the available utility drawings, Trevet will coordinate with the Moffett Field Resident Officer 
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in Charge of Construction (ROICC) and the NASA Ames Facility Management.  A geophysical 

utility locating subcontractor will then survey the proposed boring areas and mark out subsurface 

utilities and/or features that present a safety hazard to the field crew during field activities.  If 

any of the planned boring locations are near high pressure gas lines, the boring location will be 

moved away from the lines.  If the boring cannot be repositioned, the utility company will be 

contacted and they will mark out the location of the utility. 

3.1.4 Soil and Sediment Sampling 

Soil samples will be collected utilizing a combination of hand augers and a manual drive 

sampler.  A total of 18 soil samples will be collected.  One surface sample (approximately 0.8 

feet below the ground surface [bgs]) will be collected from six locations on the landfill cap.  

Twelve samples will be collected at depths near the water table (approximately 3 to 5 feet bgs) 

from 12 locations in areas adjacent to the IR Site 1 Landfill.  Figure 3 shows the proposed 

sampling locations. 

Sediment samples from the SWRP and the USFWS ponds will be collected utilizing a manual 

drive sampler.  Six samples will be collected at different locations within the adjacent wetlands 

at depths of approximately 0.5 feet below the top of the sediment.  The approximate locations of 

the planned soil and sediment sampling sites are shown on Figure 3.  The actual sampling 

locations may be moved based on field constraints. 

3.1.5 Surface and Groundwater Sampling 

Four surface water grab samples will be collected from the SWRP and USFWS pond adjacent to 

the landfill.  Groundwater grab samples will be collected from eight locations to the north and 

northeast of the IR Site 1 Landfill utilizing temporary sample points via hand augers and 

temporary well screen.  The approximate locations of the planned surface water and groundwater 

sampling sites are shown on Figure 3.  The actual sampling locations may be moved based on 

field constraints. 

3.1.6 Investigation-Derived Waste Disposal 

IDW, consisting of purged groundwater and soil cuttings, will be containerized into properly 

labeled Department of Transportation (DOT)-approved, 55-gallon drums and stored onsite in a 



Groundwater Monitoring Optimization Investigation 3-5 March 2012 
Work Plan, Site 1 Landfill 
Former NAS Moffett Field, California 

designated IDW storage area.  The cuttings will be sampled and analyzed, as necessary, for 

classification purposes, and be transported to an appropriate off-site disposal and/or treatment 

facility. 

3.1.7 Demobilization from Site 

Following the collection of the soil, sediment, and water samples and appropriate disposal of the 

IDW, Trevet will demobilize from the site.  All equipment and supplies brought to the Site will 

be removed and the Site returned to its pre-investigation condition.  

3.1.8 Reporting 

Following receipt of the laboratory results, a Draft GWMO Report will be prepared for review 

by the Navy and regulatory agencies.  The GWMO Report will include a comprehensive 

discussion of the project scope, historical information reviewed, data evaluation and results, 

rationale and data used to arrive at the conclusions and recommendations, as well as the Quality 

Assurance/ Quality Control (QA/QC) procedures used.  The GWMO Report will contain 

photographs taken during field activities, a description of field observations, hand auger boring 

logs, a discussion of the analytical results from the soil, sediment, groundwater, and surface 

water samples.  The GWMO Report will also identify whether collection of additional data is 

recommended to assist in decision-making regarding future response actions.   

Major elements of the GWMO Report will include a review of existing information (i.e., 

historical records and documents, design of the landfill and collection trench, past and current 

site conditions, past and current site uses, etc.), discussion and results of the investigation field 

activities (i.e., sampling rationale and methods, laboratory results, etc.), and conclusions and 

recommendations.  The Investigation Report will also: 

 Evaluate where the water in the leachate collection trench, which contains concentrations 
of barium (sometimes copper and other metals) greater than Site 1 cleanup goals, is 
coming from;   

 Evaluate if the trench water and groundwater from the landfill are hydraulically 
connected to adjacent surface water bodies and groundwater; 

 Evaluate existing IR Site 25 sediment data in relation to the landfill; 

 Evaluate whether there are releases of barium, copper, and other metals from the landfill; 
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 Evaluate whether the landfill cap could be the source of the elevated metals 
concentrations in the Site 1 collection trench wells and groundwater wells;  

 Evaluate whether elevated metal concentrations are background; 

 Evaluate whether the leachate collection trench is functioning as intended; and  

 If the copper, barium, and other metal concentrations exceeding the cleanup goals are not 
found to be background concentrations, evaluate whether there is a potential risk to 
human and/or ecological receptors from these metals. 

 

3.2 CONCEPTUAL SITE MODEL 

A Conceptual Site Model (CSM) is presented in this section to address the current understanding 

of the site and how this proposed investigation will address the following questions:   

 Are metal COCs known or suspected to be at the site? 

 Are the metals exceeding the CCLs originating from the landfill, the landfill cover, 
surface water, or adjacent groundwater? 

 Is the existing groundwater monitoring network adequate to monitor the effectiveness of 
the site remedy? 

The IR Site 1 Landfill occupies approximately 12 acres.   It was in operation from 1965 until the 

late-1970s.  The landfill received a variety of domestic waste and, reportedly, wastes from 

military operations.  Waste material from the former Site 2 Landfill was excavated and 

transported to the IR Site 1 Landfill for compositing in August 1997.  Remedial activities 

concluded in 1998 with capping the landfill, constructing a subsurface collection trench on the 

north side, installing a gas-vent trench on the west side, installing gas vents within the landfill, 

installing monitoring wells surrounding the landfill, and constructing a fence around it to limit 

access. 

Three surface water bodies are proximal to the IR Site 1 Landfill: the man-made SWRP to the 

north, the USFWS pond (former salt evaporation ponds) to the northeast, and former Jagel 

Slough to the southeast (Figure 2).  It has been reported that low-permeability barriers exist 

between the water bodies and the IR Site 1 Landfill, limiting water movement between each 

water body (DON, 1997).  This interpretation is supported by the results from geotechnical 

samples collected during drilling of borings and monitoring wells during construction of the 

landfill (Tetra Tech FWI, 2004).  A potential for flow from the IR Site 1 Landfill to the surface 
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water bodies exists, but these restrictive barriers limit actual flow.  Low hydraulic conductivity, 

high organic contents associated with the clayey soils, and low contaminant source 

concentrations combine to restrict flow and limit potential contaminant migration (DON, 1997 

and Tetra Tech FWI, 2004). 

Based on the as-built design of the landfill and current conditions, the following CSM has been 

developed.  The CSM is graphically presented as Figure 4. 

 Precipitation lands on the landfill and the water flows from the surface of the landfill 
vegetation layer to the sides of the landfill where it is carried to the SWRP.   

 Precipitation water which may seep into the vegetative cover layer encounters the low 
permeability clay cap and flows laterally to the edges of the landfill.   

 In the area of the collection trench on the north side of the landfill, the vegetative cover 
layer is not in contact with the sidewall of the collection trench, and should not be 
intercepted by the trench.  

 The groundwater gradient flows from the north of the landfill to the south due to the 
stormwater pumping of shallow groundwater at Building 191 located to the south of the 
landfill.  This pumped shallow groundwater is discharged to the SWRP. 

 The water table elevation is such that its surface intercepts both the collection trench and 
the refuse placed within the landfill.  Water levels in the site monitoring wells display 
seasonal fluctuations. 

 Shallow groundwater on the north side of the collection trench encounters the 
impermeable liner and does not enter the collection trench.  Groundwater from beneath 
and on the south side of the collection trench may be able to enter the collection trench.  
Also, any water flowing from the upper foundation layer of the landfill cap could also 
enter the collection trench. 

 Groundwater from under landfill and from within the refuse effectively does not migrate 
to the south toward the Building 191 pumping station due to the very low hydraulic 
conductivity of the native silty clay.  Based on the groundwater gradient of 0.004 to 
0.0009 feet per feet reported in the 2009 annual report (Insight, 2010), the reported 
hydraulic conductivity of the native silty clay (i.e., 10-8 cm/sec), and an estimated 
effective porosity of the silty clay of 0.30, the seepage velocity of groundwater in the 
vicinity of the IR Site 1 Landfill is estimated to be approximately 1 x 10-5 to 3 x 10-5 feet 
per year.  The reported hydraulic conductivity of the silty clay of 10-8 cm/sec may be the 
vertical hydraulic conductivity.  Horizontal hydraulic conductivity is typically one to two 
orders of magnitude higher than the vertical value.  Therefore, the horizontal seepage 
velocity of groundwater in the area of the IR Site 1 Landfill could be approximately 1 x 
10-3 feet per year, still very low.  

 To monitor the effectiveness of the landfill remedy, the IR Site 1 Landfill is surrounded 
with groundwater monitoring wells screened within the shallow groundwater.  The 
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locations of the monitoring wells are predominantly on the southern (down gradient) and 
lateral edges of the landfill and provide adequate coverage to monitor for potential off-
site migration groundwater from within and beneath the landfill (Figure 3).  Three 
monitoring wells (W1-5, W1-8, and M1-12R) are located on the north and east sides of 
the landfill and provide for monitoring of up gradient groundwater conditions (Figure 3).  

 The two collection trench wells are completed within the gravel backfill of the trench.  
These wells do not yield water samples that are representative of actual surrounding 
groundwater conditions based on the construction of the collection trench and the trench 
wells, and are not part of the remedy monitoring network (Tetra Tech FWI, 2004).  
However, they are sampled at the same frequency as the site monitoring wells as a 
requirement of the ROD (DON, 1997). 

 The water levels periodically measured in the two collection trench wells display 
different responses.  Trench wellW1-22 (northeastern well, Figure 3) displays seasonal 
fluctuations similar to the surrounding groundwater monitoring wells.  This suggests that 
the northeastern portion of the trench may be in hydraulic communication with the 
surrounding groundwater.  Trench well W1-23 (the southwestern well) displays a 
decreasing trend suggesting that the well’s source of recharge is diminishing and that 
portion of the trench is not in hydraulic communication with the surrounding 
groundwater.   
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4.0 TECHNICAL APPROACH 

The main objective of this project is to conduct a groundwater optimization for the effectiveness 

of the IR Site 1 Landfill remedy. This objective will be met by evaluating groundwater 

monitoring data at the IR Site 1 Landfill, evaluating the leachate collection trench and trench 

walls on the north side of the landfill, and evaluating the existing metal COCs in subsurface soil, 

sediment, groundwater, and surface soils in the area of the landfill.  To meet the objective, this 

section describes the site investigation activities, including shallow soil, sediment, groundwater 

and surface water sampling on and adjacent to the IR Site 1 Landfill.  The planned activities 

include; a field kickoff meeting and mobilization to the site, field investigation activities, 

disposal of IDW, laboratory analysis of soil, sediment, groundwater, and surface water samples, 

and preparation of an report presenting the findings and conclusions of the investigation.  These 

activities are described below. 

4.1 FIELD INVESTIGATION ACTIVITIES 

4.1.1 Mobilization of Personnel and Equipment 

Once the WP, SAP, and IDWMP have been approved by the Navy and the regulatory agencies, a 

field kickoff meeting will be held at NASMF prior to the start of field activities.  Attendees to 

the field kickoff meeting will be Trevet field personnel, the NAVFAC SW RPM, the Moffett 

Field ROICC, and any other stake holders identified by the RPM.  The kickoff meeting will 

review the proposed project investigation approach and schedule.  The discussions and decisions 

made at the kickoff meeting will be implemented in the project field mobilization.     

Prior to the kickoff meeting, any necessary NASA Ames field work permits needed for 

conducting field work will be obtained.  Because NASA and the USWFS operate property 

adjacent to the IR Site 1 Landfill, Trevet will obtain access approval from these organizations 

prior to the kickoff meeting.  

The project Team will conduct a field readiness review consisting of planning document review 

and sign off, subcontract purchase order verification, health and safety briefing, NASMF, NASA 

Ames, and USFWS personnel schedule and access coordination, truck and equipment route 

selection and approval, mobilization of equipment and staff to the site, proposed sample location 
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mark-out and utility clearance, and NASA Ames Dig Permit (if required), and Underground 

Service Alert (USA Dig Alert) clearances. 

4.1.2 Utility Clearance  

Trevet will review available drawings to identify known underground utilities at the site.  For 

access to the available drawings, Trevet will coordinate with the Moffett Field ROICC and 

NASA Ames Facility Management.  A geophysical utility locating subcontractor will then 

survey the proposed soil boring areas and mark out subsurface utilities and/or features that 

present a safety hazard to the field crew during field activities.  USA Dig Alert will also be 

contacted to notify utility companies which may have subsurface lines in the area.  If any of the 

planned boring locations are near high pressure gas lines, or other sensitive utilities, the boring 

location will be moved away from the lines.  If a boring cannot be repositioned, the utility 

companies will be contacted and they will mark out the location of the utility so that the soil 

boring location can be placed far enough away to be protective of the utility. 

4.1.3 Soil and Sediment Sampling 

Soil samples will be collected utilizing a combination of hand augers and a manual drive 

sampler.  A total of 18 soil samples will be collected.  A surface soil sample (approximately 0.8 

feet bgs) will be collected from six locations on the landfill cap (Figure 3).  The locations of the 

landfill cap soil samples are biased so as to be in the northern area of the landfill, closer to the 

landfill collection trench.  However, some of the soil samples will be collected from the south 

and east sides of the landfill to provide comparable data to the other soil samples to be collected 

(Figure 3).  During sample collection, care will be taken not to penetrate the geotextile fabric that 

was installed at an approximate depth of 12 inches below the surface of the landfill cap.  Twelve 

additional soil samples will be collected at depths near the water table (approximately 3 to 5 feet 

bgs) from 12 locations in the areas adjacent to the landfill.  The locations of these shallow soil 

samples are also biased so that they are predominantly closer to the landfill collection trench.  

The sample depth has also been selected so as to provide data on the metal concentrations in soil 

near the water table.    

The surface soil samples will be collected by using a hand auger or hand trowel to open a hole to 

a depth of 4-inches bgs and then a drive sampler equipped with stainless steel liners will be 
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driven from 4-inches to a depth of 10-inces bgs.  Once retrieved, the sampler liner will be 

removed and the ends capped with Teflon® sheets and plastic end caps.  For the deeper soil 

samples to be collected outside the edges of the landfill, a hand auger will be used to advance a 

boring until very moist soil is encountered above the water table.  Depth to water in nearby 

groundwater monitoring wells may also be measured to determine the depth to water near the 

soil boring locations.  Once the target depth is reached, the drive sampler will be used to collect 

the soil sample in the same manner used for the shallow soil samples.   

Sediment samples will be collected from within 5 feet of the shoreline utilizing a manual drive 

sampler with extensions.  For safety reasons, sampling personnel will remain on-shore and use 

the extensions to collect the sediment samples.  Six samples will be collected at different 

locations within the adjacent ponds to depths of approximately 0.5 feet below the top of the 

sediment.  Once retrieved, the samples will be capped in the same manner as the soil samples.  

The approximate locations of the planned soil and sediment sampling sites are shown on Figure 

3.  The actual sampling locations may be moved based on field constraints.  Following the 

collection of the samples, the sampling locations will be surveyed using a global positioning 

system (GPS) instrument.  

Following each sample collection, the sampling equipment will be decontaminated using a 

detergent wash and triple rinsed with distilled water.  All fieldwork will be of the quality needed 

to meet project Data Quality Objectives (DQOs), as dictated in the SAP.  The details of planned 

field-sampling activities are discussed in the SAP (Appendix A). 

The soil samples will be submitted to a Naval Facilities Engineering Service Center (NFESC) 

and a State of California Department of Health Service approved laboratory for analysis.  Soil 

samples will be collected and analyzed for total metals in accordance with Worksheet 15 of the 

SAP (Appendix A).  Additional information regarding the sampling, handling, packaging, and 

documentation of the collected samples is also included in the SAP included in Appendix A. 

4.1.4 Surface and Groundwater Sampling 

Four surface water grab samples will be collected from the SWRP and the USFWS pond 

adjacent to the landfill.  Seven groundwater grab samples will be collected utilizing temporary 
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well sample points.  The approximate locations of the planned surface water and groundwater 

sampling sites are shown on Figure 3.  The actual sampling locations may be moved based on 

field constraints.  The locations of the seven temporary wells to be sampled are biased so as to be 

close (both up gradient and adjacent gradient) to the landfill collection trench.  Temporary wells 

near existing up gradient monitoring well W1-12R and the two collection trench wells (W1-22 

and W1-23) will provide water quality data to compare to previous data collected from these 

wells.  An additional groundwater sample will be collected from existing monitoring well W1-7 

on the west side of the landfill, which is not routinely sampled as part of the long term 

monitoring plan for the IR Site 1 Landfill.  Sampling this existing well will provide additional 

data regarding groundwater quality on the west side of the landfill.  Following sample collection, 

the location of each of the surface and groundwater sampling locations will be surveyed using a 

GPS instrument. 

The surface water samples will be collected using a decontaminated Teflon® dipper and 

laboratory provided sample containers.  For safety reasons, sampling personnel will remain on-

shore.  The samples collected for metals analysis will be filtered in the field with 0.45 micron 

disposable filters prior to being placed in the laboratory provided preserved sample containers.   

For the collection of groundwater grab samples, seven temporary wells will be installed using 

hand augers and 1-inch diameter temporary well screens.  Prior to installing the temporary wells, 

Trevet will inform the Santa Clara Valley Water District (SCVWD) of the well installation 

activity.  Because the IR Site 1 Landfill is a CERCLA site, the substantive requirements of the 

SCVWD well permit will be followed during the temporary well installation and abandonment; 

however, well installation permits will not be obtained and permit fees are not required.  

To install the temporary wells, a hand auger will be used to advance a boring to a depth of 

approximately 3 feet below the water table.  It is anticipated that total depth of each boring will 

range from 6 to 8 feet bgs.  A 5-foot length of 1-inch diameter new PVC well screen with 0.010-

inch machine cut slots will be installed in each boring.  Each well will then be developed by 

hand bailing with a small-diameter sampling bailer.  The temporary wells and the one existing 

monitoring well to be sampled will be purged with a peristaltic sampling pump at a rate of less 

than 200 milliliters per minute (ml/min).  The purge rate will be adjusted to attempt to maintain 
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water levels within the well to within 0.1 meter (0.33 feet) of the static level during purging.  If 

this minimum drawdown cannot be maintained at the lowest pumping rate of the equipment 

(e.g., 50 ml/min), then the well may be pumped at a higher rate until dry and then allowed to 

recover to greater than 80 percent of the static level before the groundwater sample is collected. 

During the purging, water quality parameters (i.e., pH, dissolved oxygen, oxidation/reduction 

potential, temperature, electroconductivity, and turbidity) will be periodically monitored (i.e., 

every 3 to 5 minutes) using a flow-through cell.  The water quality readings will be recorded on 

well purge forms.  Once the water quality parameters have stabilized to within 10 percent (%) for 

three consecutive measurements, the groundwater sample will be collected directly from the 

pump discharge tube.  Because these samples will be considered groundwater grab samples from 

temporary wells, there is a possibility that the parameters may not stabilize within a reasonable 

time.  Therefore, if the water quality parameters have not stabilized within 10 percent of three 

consecutive measurements after purging at least three wetted casing volumes from a well, then 

purging will be halted and the sample will be collected.  Each groundwater sample for metals 

analysis will be filtered in the field using a 0.45 micron disposable filter prior to being placed in 

the laboratory provided preserved sample containers.   

Water samples will be collected and analyzed for total metals in accordance with the SAP 

(Appendix A).  Additional information regarding the sampling, handling, packaging, and 

documentation of the collected samples is also included in the SAP included in Appendix A.   

Following the collection of the samples, the well casing will be withdrawn and the boring 

backfilled to sub-grade with bentonite grout and then with surface soil to grade.     

4.1.5 Investigation-Derived Waste Disposal 

IDW, consisting of purged groundwater and soil cuttings, will be containerized into properly 

labeled DOT-approved, 55-gallon drums and stored onsite in an IDW storage area designated by 

the ROICC.  The cuttings will be sampled and analyzed, as necessary, for classification 

purposes, and be transported to an appropriate off-site disposal and/or treatment facility under 

appropriate manifests and/or bills-of-lading.  An IDW Management Plan (IDWMP) to be 

followed during the investigation is included in Appendix B. 
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4.1.6 Demobilization from Site 

Following the collection of the soil, sediment, and water samples and appropriate disposal of the 

IDW, Trevet will demobilize from the site.  All equipment and supplies brought to the Site will 

be removed and the Site returned to its pre-investigation condition.  

4.1.7 Sample Analyses 

Project DQOs for sampling and analysis and the QA/QC objectives will be met by collecting the 

proper quantities and types of samples, using the correct analytical methodologies, implementing 

field and laboratory QA/QC procedures, and using various data validation and evaluation 

processes.  The sampling procedures and laboratory requirements for the analytical methods 

being used for this project are provided in the SAP (Appendix A).  These procedures include 

requirements for sample preparation, sampling containers, preservation methods, and holding 

times.   

Per the USEPA criteria for data quality for risk-based projects, 10 percent of the analytical data 

are required for Level IV data validation.  All analytical data collected for this GWMO will be 

validated by a third party data-validator, as specified in the SAP.  Following the processes 

identified in the SAP, final data usability will be determined by the Project Manager (PM) and 

Project Chemist.  Overall QA review of documentation, field sampling, and laboratory QC will 

allow determination of the acceptability of these data for use in this project.   
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5.0 HEALTH AND SAFETY 

During the proposed field work, Trevet and subcontractor personnel will follow the procedures 

developed for ensuring health and safety during the GWMO at IR Site 1 Landfill presented in 

Trevet’s Final APP/SSHP prepared for the project (Trevet, 2011). 
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6.0 PROJECT MANAGEMENT 

All project documents and deliverables, as well as field activities, meetings, and conference calls 

associated with the project will be performed in accordance with the NAVFAC SW SOW.  A 

discussion of the project schedule and project personnel is included in the following sub-

sections. 

6.1 PROJECT SCHEDULE 

The project schedule, provided in Figure 4, has been established in accordance with the 

NAVFAC SW SOW to facilitate completion of the GWMO at the IR Site 1 Landfill. 

6.2 PROJECT PERSONNEL 

The following sub-sections identify the Navy, Regulatory, and Trevet personnel that comprise 

the project team. 

6.2.1 Navy and Regulatory Project Personnel 

Table 6-1 lists the Navy and regulatory personnel involved with this project and their associated 

agencies/organizations.   

Table 6-1:  Navy and Regulatory Personnel 

Name Organization Title 

Mr. Wilson Doctor BRAC PMO West Lead Remedial Project Manager 

Mr. Gary  Munekawa ROICC, Moffett Federal Airfield Activity Point of Contact (POC) 

Ms. Elizabeth Wells California Regional Water Quality 
Control Board – San Francisco Bay 
Region 

Project Manager 

Ms. Melinda Dragone United States Environmental 
Protection Agency – Region 9 

Project Manager 

Notes: 
BRAC PMO West - Base Realignment and Closure Program Management Office West 
ROICC – Resident Officer in Charge of Construction 

6.2.2 Project Personnel 

Project personnel and their responsibilities are listed in Table 6-2.  A description of key 

personnel responsibilities follows the table. 
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Table 6-2:  Trevet Team Personnel 

Name Title Contact Number 

Mr. Paul Sones. PG Project Manager (858) 578-8859 – office 
(858) 740-6600 – mobile 

Mr. Gerald Tamashiro Quality Manager (858) 578-8859 – office 
(714) 200-3826 – mobile  

Mr. Don Peters, PE Field Team Lead (FTL) (858) 578-8859 – office 
(619) 204-6099 – mobile 

Dr. Maureen Sassoon, CIH Health and Safety Manager (858) 578-8859 – office 
(310) 713-1984 – mobile 

Matt Fuller Site Safety and Health Officer  (858) 578-8859 – office 
(619) 665-1980 – mobile 

Notes: 
CIH Certified Industrial Hygienist 
PE Professional Engineer 
PG Professional Geologist 

The project team consists of Trevet’s PM, Field Team Lead (FTL), Site Safety and Health 

Officer (SSHO), and Quality Assurance Coordinator.  The personnel in Table 6-2 will have a 

comprehensive understanding of the sampling approach, data collection system, project areas of 

concern, project schedule requirements, and project data management approach.   

The Trevet PM, Mr. Paul Sones, will have overall responsibility for all aspects of the project and 

for communication between Trevet and the Navy.  The PM has the required experience and 

familiarity working with project QA/QC, data collection, investigation, and/or remedial actions.  

His responsibilities will include: 

 QC of all Work Plan sections pertaining to data collection, processing, and interpretation; 

 Reviewing GPS survey locations; 

 QC oversight of all data collection; 

 Review of data collection procedures and activities; 

 Direction of corrective actions for procedure discrepancies; 

 QC oversight of data processing and interpretation;  

 QC of data deliverables; 

 Ensure that adequate training, equipment, and PPE are provided to all project field team 
members; and. 

 Provide authority and resources to ensure that the SSHO and field team are able to 
implement and manage safety procedures. 
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 Ensure that the SSHO is monitoring site safety and has the authority to correct 
deficiencies and to remove anyone from the site that poses a threat to him or herself or to 
another. 

 The PM is the senior contact in the event of a site emergency. 

Day-to-day operations, field activities, and subcontractor oversight is the responsibility of the 

FTL, Mr. Don Peters, who will report to the PM on a regular basis.   

The SSHO, Mr. Matt Fuller, will have the responsibility of oversight and review of all site-

specific health and safety plans, plan implementation, and policy conformance by all field 

personnel and subcontractors on the site. 

The quality assurance coordinator, Mr. Gerald Tamashiro, is responsible for all contractual 

quality assurance (QA) and quality control (QC) requirements, as well as in-house QA 

requirements for project deliverables and subcontractor work products. 

Technical review will be conducted by in-house senior staff members to assure that all 

documents are reviewed and are internally consistent prior to submittal to the Navy. 

The project organization and lines of authority for this project are shown below.  
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Donald Peters, PE 
Trevet 

Field Team Lead 
(619) 204-6099 

Almario Erasquin 
NAVFAC SW 

NHSO 
(619) 556-7938 

Wilson Doctor 
BRAC PMO West 

Navy RPM 
(619) 532-1226 

Paul Sones, PG 
Trevet 

Project Manager 
(858) 740-6600 

Gerald Tamashiro 
Trevet 

Quality Control Manager 
(714) 200-3826 

Matt Fuller 
Trevet 

Site Safety and Health Officer 
(619) 665-1980 

Gary Munekawa or 
David Smith  

ROICC 
Former NAS Moffett Field 

(650) 603-9834 or 
(650) 603-9836 

Dr. Maureen Sassoon, CIH 
Trevet 

Safety and Health Manager 
(310) 713-1984 

Lines of Authority 
 
Lines of Communication 
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6.2.3 Sub-contractors 

Subcontractors (e.g., utility location, analytical laboratory, data validation, and IDW 

transport/disposal) hired during this project will report to the PM and the FTL during the 

performance of the tasks associated with their work and are responsible for complying with the 

GWMO Work Plan. 

6.2.3.1 Utility Locator 

The utility location team will consist of a senior geophysicist and trained field crews.  The utility 

location team, composed of data acquisition specialists, are the primary data collection crews in 

the field, and are led by a FTL. The senior geophysicist will be responsible for overall 

coordination of data acquisition, data analysis, technical content, and technical review of the 

data.  The utility location subcontractor FTL and the Trevet FTL will coordinate all field 

activities and the delivery of reports and data with the Trevet PM. 

6.2.3.2 Analytical Laboratory 

All samples will be analyzed by a State of California National Environmental Laboratory 

Accreditation Program-certified laboratory.  Sample handling and laboratory QA/QC procedures 

are discussed in the SAP (Appendix A).   

6.2.3.3 Third Party Data Validation 

All analytical sample results provided by the analytical laboratory will be validated using an 

independent third party data validation company as discussed in the SAP (Appendix A). 

6.2.3.4 IDW Transport/Disposal 

The IDW Transport/Disposal Lead will coordinate all IDW profiling with the Trevet Project 

Manager.  All IDW will be handled in appropriate manner.  All IDW transport and disposal 

documentation will be routed to the ROICC of the former NASMF for signature as discussed in 

the IDWMP (Appendix B). 
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7.0 PROJECT DELIVERABLES 

In addition to this GWMO Work Plan, Trevet will develop and submit a Report of the 

investigation.  The Report will include the following data elements/information: 

Review of Existing Information: 

 Historical records, designs, and documents reviewed; 

 Other data collection activities; and  

 Site description, operational history, and summary of historical activities at the site. 

Discussion and Results of Investigation: 

 Investigation rationale and methods; 

 Visual observations and anomalies; 

 Laboratory data; 

 Other site features; 

 Assess potential metal COCs in soil, groundwater and surface water based on field data; 

 Assess transport of metal COCs from landfill to surrounding groundwater and surface 
waters based on laboratory data; 

 Evaluate the groundwater monitoring data for the Site; and 

 Evaluate the effectiveness of the IR Site 1 Landfill collection trench and how water 
quality samples from the two trench wells (W1-22 and W1-23) relate to adjacent 
groundwater (outside the landfill waste boundaries). 

Conclusions and Recommendations: 

The conclusions and recommendations will address the following objectives of this 

investigation: 

1. Is there evidence that the landfill cap soil is contributing to the metal 
concentrations exceeding the Calculated Concentrations Limits (CCLs) in 
groundwater and trench water samples at the IR Site 1 Landfill? 

2. Is there evidence that the sediments adjacent to the IR Site 1 Landfill are 
contributing to the metal CCLs exceedances in groundwater and collection trench 
wells? 

3. Is the surface water adjacent to the IR Site 1 Landfill possibly contributing to the 
metal CCL exceedances in groundwater and trench wells? 

4. Is the groundwater upgradient of the IR Site 1 Landfill possibly contributing to 
the metal CCL exceedances in the groundwater and trench wells? 
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Other questions that will be addressed in the report include: 

 What are the trench wells monitoring with respect to the landfill cap remedy 
effectiveness? 

 Is there any additional data that should be collected from the existing trench wells that 
could be used to help answer the above questions? 

 Is there any additional data that should be collected from the trench wells to better 
monitor the effectiveness of the IR Site 1 Landfill remedy? 

 Does the collection trench and associated trench wells currently serve any purpose for 
monitoring the remedy at the IR Site 1 Landfill and why? 

 Should a monitoring trench be installed down gradient of the IR Site 1 Landfill, or is a 
southern landfill leachate collection trench necessary for remedy protectiveness? 

 Conclude if the existing groundwater monitoring program is adequate to achieve the 
objective of this investigation. 

 Recommendation for future action at the site, if warranted.   

Additional project deliverables include: 

 Meeting agendas and minutes; 

 Project schedule and updates (monthly); 

 Internal Draft, Draft, and Final Work Plan with appendices; 

 Electronic GIS data and map files; and 

 Laboratory electronic data deliverables. 
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APPENDIX A  
 

FIELD SAMPLING AND ANALYSIS PLAN 
AND 

QUALITY ASSURANCE PROJECT PLAN 
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APPENDIX B  
 

INVESTIGATION-DERIVED WASTE 
MANAGEMENT PLAN 
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