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On behalf of Thompson Development, Inc. (TDI), West Yost Associates (West Yost) has 
prepared a remedial action plan (RAP) for the Hamilton Square Parcel (Site), 970 C Street, 
Novato, California, see Figures 1 and 2. This remedial action plan was prepared to support TDI’s 
new residential development plan. Prior remedial action at the Site was conducted to meet the 
cleanup goals for a commercial site. The prior remedial action is described in Section 2.3 below. 

1.0 INTRODUCTION 

The goal of the remedial action at this Site is to improve Site subsurface soil and groundwater 
conditions to meet residential human health standards in preparation for redevelopment. 
Proposed remedial action in support of the goal to improve the Site to meet residential standards 
consists of conducting secondary source removal in the vicinity of the former station building, 
pump islands and UST excavations, and to address some data gaps identified in reviewing the 
Site historical information. Work will be performed under a soil management plan and a site-
specific health and safety plan, which are presented under separate cover. The remedial action 
will prepare the Site for a future risk assessment that will be conducted to determine conformity 
with residential human health standards. When residential standards are met at all relevant depths 
below ground surface (bgs), the land use covenant (LUC) between the California Department of 
Toxic Substances Control (DTSC), the San Francisco Bay Regional Water Quality Board 
(SFBRWQCB), Department of the Navy (DON) and the property owners, Hamilton Square 
LLC; the DON deed restriction on the property may be removed to allow for residential 
development.  

2.0 SITE BACKGROUND 

 Site Location and Description 

The Site is located at the northwest corner of Main Gate Road and C Street in Novato, 
California, see Figure 1. The Site comprises an area of approximately 2.7 acres, a portion of 
which was formerly developed with a service station building and pump island canopy, 
see Figure 2.  

 Geologic Conditions 

According to Battelle (2002), heterogeneous soil conditions predominate throughout the 
property. Surface soils consist mostly of a sandy alluvial fill material to depths ranging from 1.5 
to about 9.5 feet below ground surface (ft bgs); a sandy clay fill from about 5 to 7 ft bgs; and, 
sandy soils at depths ranging from 7 to 15 ft bgs. These sandy soils are part of the aquifer zone 
and generally consist of clayey to gravelly sands, with clay lenses present throughout the aquifer 
zone. The underlying Cretaceous Franciscan bedrock, which is generally encountered from 15 to 
20 ft bgs, is generally hard, massive, and slightly fractured.  

Regional groundwater flow in the aquifer is toward the north and is primarily controlled by the 
topography of the bedrock, which dips gently toward the north. The groundwater gradient 
beneath the Site calculated from Battelle’s 2013 Annual Site Status Report (Battelle, 2014) was 
approximately 0.3 ft/ft toward the north.  
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Surface water is primarily limited to Pacheco Creek, which extends along the west side of the 
Site. The soil and bedrock geology and the hydrogeology of the Site are discussed in more detail 
in the Conceptual Site Model, Section 4.0 below. 

 Site History/Contaminants of Concern 

The Site is currently owned by Hamilton Square LLC and is being redeveloped by Thompson 
Development, Inc. According to PRC Environmental Management, Inc. and Uribe Associates 
(1997), the Site and surrounding area were originally part of the 927-acre Hamilton Army 
Airfield (HAAF), a U.S. Army Corps facility, which was constructed between 1932 and 1935. 
HAAF provided airplane maintenance and repair and was a process point for combat crews. 
HAAF was transferred to the Air Force in 1947 and was renamed Hamilton Air Force Base 
(HAFB). In 1974, the U.S. Air Force deactivated the facility and initiated the transfer of excess 
property under the U.S. Department of Defense Base Realignment and Closure (BRAC) process. 
The residential housing units were transferred to the DON in 1975 as Department of Defense 
Housing Facility Novato, and the remaining property was transferred to various federal agencies. 

Extensive surveying and investigation has been performed by the DON since the BRAC process 
was started. The following paragraphs summarize investigations at the Site and adjacent 
properties that are relevant to the proposed removal action. A more thorough Site history 
summary through 2001 can be viewed in Battelle’s “Final Corrective Action Plan for 
Groundwater for Former Underground Storage Tank Site 957/970, Department of Defense 
Housing Facility, Novato, California”, dated March 1, 2002 (Battelle, 2002). 

A Navy Exchange service station was formerly located at Building 970 at the Site, see Figure 3. 
Petroleum products for the station were stored in three single-walled, steel 10,000-gallon 
underground storage tanks (USTs) that contained unleaded gasoline and one 1,000-gallon waste 
oil tank. The gasoline USTs were located approximately 70 feet south of Building 970. These 
tanks and their associated piping were in use from the mid-1970s until their removal in 1995 
(ECON and Blankinship & Associates, 2007). The individual UST excavations on the Site were 
then labeled UST 970-1, UST 970-2, UST 970-3 (the former gasoline USTs, from east to west), 
and UST 970-waste oil (or UST970-WO) for the waste oil tank excavation, see Figure 3. 

The adjacent site to the north of the Site is currently owned and undergoing redevelopment by 
the Novato Unified School District. Building 957 on that site is the former location of a HAFB 
Public Works Center gas station, see Figure 2. A 12,000-gallon gasoline UST at Building 957 
and its associated piping were excavated and removed from the Site in 1992. 

Releases of gasoline from all four of the USTs at Buildings 957 and 970 impacted soil and 
groundwater. The specific Constituents of Concern (COCs) from the releases were benzene, 
toluene, ethylbenzene and xylenes (BTEX) and methyl tert-butyl ether (MTBE). The two sites 
were placed under regulatory oversight for the cleanup under the California Water Quality 
Control Board’s Underground Storage Tank program by the SFBRWQCB. An interim remedial 
action to remove the BTEX and MTBE from soil and groundwater beneath the two sites using air 
sparging and soil vapor extraction was started by Battelle, the DON’s environmental consultant 
at the Site, in June 1998 (Battelle, 2014). Because the MTBE groundwater plumes underlying 
these two areas merged and were initially not distinguishable from one another, the individual 
site designations were combined and relabeled as “Former UST Site 957/970.” Since these initial 
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releases, concentrations of BTEX and MTBE in groundwater have been significantly reduced as 
a result of the active treatment as well as natural attenuation, leaving MTBE as the only COC 
remaining in groundwater. In addition, the two plumes have separated due to continued MTBE 
attenuation (Battelle, 2013). Active remediation at the Site was discontinued in January of 2009 
and the sites were monitored for one year for rebound of the COCs. The air sparging system was 
removed in 2010.  

The Navy continues to monitor groundwater at the Site, currently sampling annually in 
November. As reported in Battelle’s 2013 Annual Site Status Report, in November of 2013 the 
concentrations of MTBE detected in the groundwater plume beneath the Site ranged from Not 
Detected (ND) at <0.25 micrograms per liter (µg/l) to 55 µg/l, with the highest concentration in 
the vicinity of well MW-4, which is immediately downgradient of the pump islands, see Figure 
4. Battelle’s analyses have shown a statistically decreasing trend in MTBE concentrations in 
groundwater beneath the Site over time (Battelle, 2013). This trend of MTBE concentrations and 
its meaning with respect to natural attenuation will be discussed further in Section 3.3. 

In September 2000, the DON performed a remedial investigation at the Site to comply with 
RWQCB Order No. 00-64, Task 1 (Battelle, 2001). The purpose of the remedial investigation 
was to collect additional site characterization data and to fill data gaps identified by the 
RWQCB. Total Petroleum Hydrocarbons as gas, (TPHg) BTEX, and/or MTBE were detected in 
soil in concentrations exceeding current residential Environmental Screening Levels (ESLs) to a 
depth of 9.5 ft bgs in an area similar in size, shape, and location to the current maximum MTBE 
concentrations in the groundwater contaminant plume shown on Figure 4. TPHg was 
concentrated immediately downgradient of the gasoline UST excavation (UST970-1, UST 970-2, 
and UST970-3) and in one boring near the north center of the west and center pump islands. The 
ESLs are listed on Table 1 in Section 3.1 below. 

According to Battelle (2002), two different investigations of soils were conducted in the area of 
the Building 970 hydraulic lifts, see Figure 3. As stated by Battelle in their 2002 report, sampling 
results from these investigations indicated that a limited volume of soils immediately adjacent to 
hydraulic lifts located within Building 970 was impacted with hydraulic fluid.”  

In April of 2000, the DON began hydraulic lift and oil/water separator removal activities in 
Building 970. In addition to three hydraulic lifts and associated control lines and two oil-water 
separators and associated influent and effluent piping, the DON also excavated and removed four 
floor drains, four buried drums acting as collection tanks, an additional effluent line extending 
along the west side of Building 970, a sanitary sewer lateral, and a waste oil line associated with 
the former waste oil tank removed from west of the station building. According to Battelle, 
overexcavation of hydrocarbon-impacted soils beneath the building was performed “to the extent 
practicable to remove affected soils encountered during removal activities. Complete removal of 
affected soil was constrained by the limited work area inside the building and the potential to 
undermine building foundations. Verification samples were collected to confirm the absence of 
impacted soils or to define the degree and extent of impacted soils left in place.”  

The deepest extent of hydrocarbon impact detected during these verification sampling activities 
was in soil sampled from beneath an oil-water separator (samples OS2-W-6’ and OS2-E-6’) and 
associated effluent lines and an exploratory trench, all located at the northern end of 
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Building 970. The samples contained TPH as diesel (TPHd) at concentrations up to 460 mg/kg, 
exceeding current residential ESLs. TPHd and Total Oil and Grease (TOG) were also detected at 
concentrations of up to 950 and 4,300 mg/kg, respectively (samples WO-1-5’ and DRUM 2-OX-
5.5’), to a depth of 5.5 ft bgs in two locations to the east and west of the former northern 
hydraulic lift (designated “H-N”). TPH as hydraulic oil (TPHo) was detected at a concentration 
of 780 mg/kg in soil sampled at a depth of 10 ft bgs beneath former northern hydraulic lift H-N. 
In addition, soil sampled from an excavated oil water separator effluent line that extended along 
the northern two thirds of the west side of Building 970 contained concentrations of TPHd and 
TOG at concentrations up to 31,800 and 1,900 mg/kg, respectively, at a depth of 3 ft bgs in 
numerous locations, and TPHd at a concentration of 130 mg/kg at a depth of 6 ft bgs in one 
location. The 5.5 to 6 ft bgs sample locations and results are shown on Figure 5. The samples 
collected from a depth shallower than 5.5 ft bgs during the removal activities are not shown on 
Figure 5 because they do not contribute to delineating the approximate vertical extent of 
contamination and they are in soil that will be excavated during the proposed remedial action. 
Excavation and backfilling activities were completed in May 2000 (Battelle, 2002). 

The Site was purchased by Hamilton Square LLC from the DON in 2005. Hamilton Square LLC 
entered into a LUC with DTSC, SFBRWQCB, and DON for long-term environmental 
restrictions on the Site. These restrictions include the following: 

 Preclusion on the use of the Site for residences, schools, daycare facilities, or 
hospital; 

 Mandated soil and groundwater management controls during development, including 
restrictions on the use of, or impacts to groundwater monitoring and test wells at the 
Site or groundwater beneath the Site; 

 Digging and soil handling restrictions for the entire Site, as well as for the areas 
impacted with COCs; and 

 Handling of asbestos-containing materials (ACM) and building materials containing 
lead-based paint.  

The LUC is attached as Appendix A. 

In May of 2005, Ninyo & Moore conducted a limited Phase II investigation of the Site (Ninyo & 
Moore, 2008) to investigate areas of historically contaminated soil and groundwater to evaluate 
the effectiveness of the previous remediation efforts. The analytical data from that investigation 
was also used to prepare a human health risk assessment for the Site using commercial ESLs.  

West Yost has compiled all readily available subsurface data collected at the Site and has 
reviewed it with respect to current ESLs for residential uses. Data on soil, groundwater, soil 
vapor, and other environmental concerns are as follows: 

2.3.1 Soil 

For the purpose of illustrating distribution of constituents of concern in soil, West Yost 
eliminated soil sample data collected from the soil water interface or within the vadose zone that 
might have been submerged in the past when water elevations were higher. To evaluate the 
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greatest depth of soil data to consider, West Yost reviewed historical groundwater monitoring 
reports prepared by Battelle for the DON (Battelle 2004, 2005, 2009, 2010, 2011, 2012, 2013). 
Based on the range of groundwater elevations observed over time, West Yost considers soil 
samples collected from a depth of eight feet or greater to be affected by the groundwater plume 
and not representative of soil impacts. Figure 5 illustrates the locations of all soil samples 
collected above the groundwater table. Based on this figure it is clear that impacted areas are 
mostly confined to the former service station and areas adjacent to it with a few exceptions. 

Figure 6 provides a summary of sample depth, petroleum hydrocarbon concentrations, and 
sample data for all soil samples exceeding residential ESLs. Some of these samples were 
collected before the groundwater treatment system finished operating in 2009 and may not 
represent current conditions. Upon review of this data it appears that there are some data gaps. 
Provisions to address these data gaps will be discussed further in Section 2.3.5.  

2.3.1.1 North End of Building 970 

A review of Figure 6 illustrates that soil samples impacted with TPHd and motor oil (TPHmo) in 
concentrations exceeding current residential ESLs occur within the northern footprint of 
Building 970. The polycyclic aromatic hydrocarbons (PAHs) naphthalene, Benzo(a)anthracene, 
and Benzo(a)pyrene, were detected exceeding current residential ESLs in one soil sample 
collected from boring NMSB-23 at a depth of 4.5 ft bg. Ninyo & Moore concluded that “…the 
impacted soil in this area is the result of leakage of the hydraulic lift lines and drums formerly 
located in the northern wing of Building 970.” 

2.3.1.2 Downgradient of the Former USTs 

MTBE, benzene and TPHg were detected in soil samples from the former UST locations and 
downgradient north toward and past Building 970 at depths up to 5.5 feet below surface. 
Naphthalene and several semi-volatile organic compounds (SVOCs) were detected at 
concentrations exceeding current ESLs in the same area at depths of 0.5 and 4.5 ft bgs. 

The following eight additional VOCs and SVOCs with no ESLs were detected in soil samples 
collected for the Limited Phase II ESA from various locations at the Site: 

 Vinyl Acetate 
 2-Butanone 
 Propylbenzene 

 Isopropylbenzene 
 1,3,5-Trimethylbenzene 
 1,2,4-Trimethylbenzene 

 Sec-butylbenzene 
 N-butylbenzene 

2.3.1.2.1 Near UST Excavations 

TPHd- and TPHmo-impacted soil was also detected in one sample collected from the southern 
end of the former gasoline UST excavation (NMSB-24). The sample was collected from a depth 
of 6 inches bgs; it was not clear in the report if this soil was collected in fill that had been placed 
over the UST backfill, or if it is possible that this sample is actually affected by the 
asphalt paving. 



Remedial Action Plan – Hamilton Square Parcel 
970 C Street, Novato, California 94949 
SFBRWQCB Case # T0609592161  

 7 Thompson Development, Inc. 

September 2015   
s\c\595\04-14-01\wp\RAP110714_1R_RAP 

TPHmo was detected in a sample collected at a depth of 4.5 ft bgs from the former waste oil tank 
excavation (NMSB-8). It is also unclear what material was sampled in this location because the 
sample location on the map indicates that it was collected within the UST backfill material. 

2.3.1.2.2 Metals 

Background metals concentrations were established in the Final Environmental Baseline Survey 
of the Site (PRC Environmental Management, Inc. and Uribe and Associates, 1997). Arsenic, 
barium, and lead were each detected during Ninyo & Moore’s Phase II investigation in different 
samples in concentrations exceeding the current residential ESLs. Based on the frequency and 
extent of occurrence, however, these concentrations should be considered background based on 
the established background concentration guidelines. 

2.3.2 Groundwater 

Figure 7 illustrates groundwater samples that exceed residential ESLs as of the November 2013 
groundwater monitoring event, and includes some historic data. It should be noted that the 
historic groundwater data was collected prior to shutting off the groundwater treatment system 
in 2009.  

In their 2005 Limited Phase II environmental assessment of the Site (Ninyo & Moore, 2008), 
Ninyo & Moore sampled grab groundwater from a boring (NMSB-25) inside the northeast 
corner of the existing building, and beneath, the former station building in the vicinity of the 
former hydraulic lifts. The sample contained groundwater impacted by TPHd at a concentration 
of 900 µg/l, exceeding the current residential ESL. The laboratory footnotes for the sample 
indicated that the sample did not resemble the (diesel) standard and that “heavier hydrocarbons 
contributed to the quantification” of the detected hydrocarbon. Ninyo and Moore did not discuss 
a reason for the presence of TPHd in that sample. It is possible, given that the petroleum 
hydrocarbon in the sample did not resemble the diesel standard, that its presence may be a 
function of some leakage from the hydraulic equipment. This sample is located within the 
proposed excavation area. If a significant release of hydraulic fluid occurred beneath the 
building, it will be addressed at the time of excavation. 

2.3.3 Soil Vapor 

Figure 8 illustrates the findings of 21 soil vapor samples that were collected at the Site. 10 of the 
samples were collected during the 2005 Limited Phase II environmental assessment (Ninyo & 
Moore, 2008). These samples are designated “SG”. The other samples were collected by Battelle 
when the groundwater sparging system was installed (Battelle 2002), designated “AS”. Although 
the AS samples contain petroleum hydrocarbon concentrations exceeding the residential ESL, 
these samples were collected before the air sparging system was started and after 11 years of 
operation it is unlikely that this data represents current conditions. The same can be said about 
the “SG” samples which were installed in 2005, four years before the sparging system was shut 
down. MTBE in groundwater has decreased substantially since these soil vapor samples were 
collected. As a result, soil gas concentrations have likely decreased. A soil gas investigation will 
be completed at the Site after remedial actions have been completed and the data will be used to 
support a Human Health Risk Assessment (HHRA) which will be conducted at that time. 
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2.3.4 Other Environmental Concerns 

The SSPORTS1 Naval Environmental Detachment of Vallejo, California, conducted an asbestos 
survey of non-residential buildings in 1997 (SSPORTS, 1998) including Building 970. The 
purpose of the survey was to observe the condition of damaged and/or friable asbestos containing 
material (ACM) that was observed during two earlier ACM surveys conducted by the DON and 
to identify additional damaged and/or friable ACM that was not identified during two earlier 
surveys. Damaged and/or friable ACM was detected during this survey above the false ceiling of 
Building 970. 

Lead-based paint (LBP) was commonly used on buildings until 1978. Based on the age of most 
of the buildings at HAFB, including Building 970, the DON concluded that buildings built prior 
to 1978 “…may contain lead-based paint and may have released material into the surrounding 
ground surface” (Engineering Field Activity West, 1997). Engineering Field Activity West 
(EFAW), of San Bruno, California, conducted a 1997 assessment of non-residential buildings at 
HAFB for potential soil lead hazards that included Building 970. The assessment was a visual 
survey of the exterior of non-residential buildings at HAFB for potential LBP hazards. EFAW 
determined that Building 970 was constructed of stucco, contained an impervious structure on 
the ground surrounding it (pavement) and that at the time of the assessment the condition of the 
exterior paint was good and/or there were no paint chips observed around the buildings. EFAW 
concluded that, based on these visual results, the building does “… not have the potential to pose 
a threat or [does] not pose a significant threat with respect to lead hazard from lead-based paint.” 
EFAW prepared a summary of that inspection which is provided in Appendix B. 

2.3.5 Remaining Soil Impacts and Data Gap Analysis 

Based on a review of subsurface data collected to date, West Yost has identified a few minor 
data gaps. The following describes each gap and how it will be addressed. 

 As shown on Figure 5, soil exceeding the residential ESL was shown near the north 
property boundary (sample 970-MW-4), and southeast of Building 970 (samples SB-
16A and SB-12A). Also, a soil samples adjacent to the former waste oil UST 
excavation (sample NMSB-8) exceeded residential ESLs. In all cases, the sample data 
is relatively old, and/or it was collected in suspect material. Also apparent on Figure 6 
is that the southwest corner of Building 970 has not been evaluated.  

 In accordance with the SMP (under separate cover), West Yost will utilize an 
excavator to pothole excavation areas to collect samples for preprofiling and disposal. 
As part of this effort West Yost will pothole at the locations described above and 
collect soil samples to be analyzed for COCs that exceeded the ESL (Figure 9). If the 
exceedance is confirmed, West Yost will modify the remediation plan to include 
excavating soil in those areas at the depths indicated. 

                                                 

1 SSPORTS = U.S. Navy Supervisor of Shipbuilding, Conversion, and Repair, Portsmouth, Virginia, Environmental 
Detachment, Vallejo 



Remedial Action Plan – Hamilton Square Parcel 
970 C Street, Novato, California 94949 
SFBRWQCB Case # T0609592161  

 9 Thompson Development, Inc. 

September 2015   
s\c\595\04-14-01\wp\RAP110714_1R_RAP 

 Soil vapor data is limited and dated. West Yost conduct a soil vapor investigation 
after remediation has been completed to support the updated human health 
risk assessment. 

3.0 PETROLEUM HYDROCARBON DISTRIBUTION 

 Cleanup Goals 

The goal of the remedial action at this Site is to improve site subsurface soil and groundwater 
conditions in preparation for residential redevelopment. Cleanup goals for the Site are the most 
conservative of the residential ESLs of the SFBRWQCB, the DTSC Screening Levels 
(DTSC-SLs), or the EPA Regional Screening Levels (RSLs) as shown in the following Table 1. 
Where ESLs do not exist then West Yost used Regional Screening Levels as established by the 
United States Environmental Protection Agency, June 2015. 

The COCs in soil and groundwater at the Site are petroleum hydrocarbons and 
related compounds.  

 Hydrocarbon Distribution in Soil 

Based on the compilation of data illustrated on Figures 6 and 7, the Site can be divided into two 
main areas with hydrocarbon-impacted soil. As shown on Figure 6, soil impacted TPHd and 
TPHmo exceeding residential ESLs, remains underneath Building 970 and adjacent to the west 
side of the building at various depths, most ranging from 3 to 6 ft bgs. Soil impacted by TPHmo 
remains at a depth of approximately 10 ft bgs beneath the building at the former location of the 
northern hydraulic lift (H-N). 

Soil impacted by TPHg and MTBE remains downgradient of the former gasoline UST location 
(USTs 970-1, 970-2, and 970-3) at the south end of the Site, in the vicinity of and downgradient 
of the pump islands, extending underneath the station building to a depth of at least 5.5 feet. 

 Hydrocarbon Distribution in Groundwater 

Based on the most recent annual groundwater sampling event and the DON’s ongoing long-term 
groundwater monitoring at the Site (Battelle, 2014), groundwater impacted by MTBE exceeding 
residential ESLs remains in a plume that extends northward from the former gasoline UST 
location at the south end of the Site to approximately 30-feet downgradient of the pump islands. 
As previously discussed, MTBE concentrations in groundwater have attenuated as a result of 
remediation between 1998 and 2009, and the plume beneath the Site has contracted and 
separated from the UST 957 plume with which it was commingled. As discussed in Section 2.3 
above, during the most recent groundwater sampling event at the Site (November 2013), the 
highest concentration of MTBE detected in the groundwater plume beneath the Site was 55 µg/l 
in well MW-4, which is immediately downgradient of the pump islands (Battelle, 2014). 
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Table 1. Remediation Goals 

Analyte Group Analyte Remediation Goal(a), mg/kg 

TPH TPHg 100 

TPHd 100 

TPHmo 100 

VOCs MTBE 0.023 

Benzene 0.044 

Toluene 2.9 

Ethylbenzene 3.3 

Xylene, m-/p- 2.3 (total xylenes) 

Xylene, o- 2.3 (total xylenes) 

Metals Cadmium 12 

Chromium 100 

Lead 80 

Nickel 150 

Zinc 600 

PCBs Aroclor1016 0.22 

Aroclor1221 0.17(b) 

Aroclor1232 0.17(b) 

Aroclor1242 0.22 

Aroclor1248 0.22 

Aroclor1254 0.22 

Aroclor1260 0.22 

Aroclor1262 0.22 

Aroclor1268 0.22 

PAHs Acenaphthene 16 

Acenaphthlyene 13 

Anthracene 2.8 

Benzo(a)anthracene 0.16(b) 

Benzo(a)pyrene 0.016(b) 

Benzo(b)fluoranthene 0.16(b) 

Benzo(g,h,i) perylene 27 

Benzo(k)fluoranthene 0.38 

Chrysene 3.8 

Dibenz(a,h)anthracene 0.016(b) 

Fluoranthene 40 

Fluorene 8.9 

Indeno[1,2,3-cd]pyrene 0.16(b) 

Methylnaphthalene, 1- 18(b) 

Methylnaphthalene, 2- 0.025(b) 

Naphthalene 1.2 

Phenanthrene 11 

Pyrene 85 

Other Tetraethyl Lead 0.0078(b) 

Source: Analytical by Eurofins Calscience, Inc. 
(a) Unless otherwise noted, remediation goals are Final ESLs from SFBRWQCB Table A-1 Shallow Soil Screening Levels (≤ 3m bgs), Residential Land Use (groundwater is a 

current or potential drinking water resource), December 2013 
(b) Remediation goals from EPA Regional Screening Level Summary Table (TR=1E-6, HQ=1), June 2015 (revised) 

 

mg/kg = milligrams/kilogram  

TPHg,d,mo = Total Petroleum Hydrocarbons as gasoline, diesel, and motor oil  

MTBE = Methyl Tert-Butyl Ether  

VOCs = Volatile organic compounds  

PCBs= Polychlorinated Biphenyls  

PAHs = Polynuclear aromatic hydrocarbons  
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As part of the groundwater monitoring report, Battelle conducted statistical analyses of MTBE 
trends over time in all wells being monitored to assess whether or not MTBE concentrations 
were decreasing or increasing. In all wells at the Site, MTBE was shown to be statistically 
decreasing. The MTBE trends over time were utilized to predict plume size and shape in the 
future. As illustrated on Figure 10 of the Battelle document, MTBE concentrations are predicted 
to be below maximum contaminant levels (MCLs) at the Site within five years. Appendix C 
contains Figures 7 and 10 excerpted from the Batelle 2014 report. Battelle Figure 7 illustrates 
MTBE concentrations versus time for monitoring wells. Those at the Site show that the 
concentrations have reached or are approaching their asymptotic low. Battelle Figure 10 shows 
predictive modelling over a 15 year period illustrating that within five years the MTBE should be 
below ESLs at the Site. 

 Hydrocarbon Distribution in Soil Vapor 

Twenty one soil gas samples were collected and analyzed for petroleum hydrocarbon 
constituents (Figure 8). Petroleum hydrocarbon constituents exceeded the ESLs in these samples 
but in all cases they were collected before the cessation of the groundwater remediation system. 

4.0 CONCEPTUAL SITE MODEL 

The purpose of the Conceptual Site Model (CSM) is to aid in understanding the relationship 
between contaminant sources and receptors during remedial action at the Site. This is 
accomplished by visualizing potential pathways for potential or actual contaminant migration 
and exposure. A CSM was previously prepared for this Site by Battelle within their 2002 
Corrective Action Plant (Battelle, 2002). For the purposes of the remedial action proposed in this 
plan, an abbreviated CSM is provided below (Sources: Battelle, 2002; ECON and Blankinship & 
Associates, 2007). 

 Soil/Bedrock Units 

Lithologic data from Battelle’s 2002 Corrective Action Plan indicate that the top soil layer across 
the Site, which extends from ground surface to depths ranging from 1.5 to about 9.5 ft bgs, 
consists mostly of a sandy “alluvial fill” material. A sandy clay fill is then encountered from 
about 5 to 7 ft bgs. Sandy soils are then encountered at depths ranging from 7 to 15 ft bgs. These 
soils are part of the aquifer zone and generally consist of clayey to gravelly sands, but clay lenses 
are known to be present throughout this aquifer zone. 

The soils are underlain by weathered and fractured Franciscan bedrock, which is blue-gray 
bedrock consisting of fine- to medium-grained sandstone. The bedrock is encountered at a depth 
of approximately 15 ft bgs and dips northward beneath the Site. It has been slightly altered by 
metamorphism, sealing its primary porosity. According to Battelle (2002) the sandstone is often 
fractured, creating secondary porosity, and the fractures are commonly filled by either calcite or 
silica material. Therefore, because there is very low effective porosity and little available pore 
volume, the Franciscan Formation is not a significant source or transmitter of groundwater at the 
Site. Instead, the bedrock acts as an aquitard or barrier to downward groundwater flow from the 
overlying unconfined aquifer.  
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Regional groundwater flow in the aquifer is toward the north and is primarily controlled by the 

topography of the bedrock, which dips gently toward the north. The groundwater gradient 

beneath the Site calculated from Battelle’s 2013 Annual Site Status Report (Battelle, 2014) was 

approximately 0.3 ft/ft toward the north.  

 Hydrogeology 

The depth to groundwater at the Site, and the resulting thickness of the unsaturated (vadose) 

zone, varies seasonally by approximately 5 feet (Battelle, 2002). Groundwater is unconfined 

across the Site. Higher groundwater elevations are evident during the late winter/early spring 

months, with the highest elevation in early spring (ECON and Blankinship & Associates, 2007). 

According to Battelle (2002), groundwater recharge in the alluvial aquifer originates primarily 

from precipitation. In addition, there is a significant amount of groundwater flux from portions of 

the aquifer that are upgradient in this bedrock valley. Based on the recharge conditions during 

the current drought, groundwater is likely to be encountered in the maximum range of depths in 

the summer and fall of 2014, until recharge begins with winter precipitation. 

 Surface Water 

Pacheco Creek is the primary surface water drainage feature of the valley near the Site. It is 

contained within an underground culvert system that extends along the western boundary of the 

Site, toward the northern portion of the Site. This underground culvert likely limits surface 

water/groundwater interactions in the immediate vicinity of the Site. Pacheco Creek daylights 

north of the Site, north of State Access Road, and continues to flow in a northerly direction 

within a concrete-lined culvert until it discharges into Ignacio Reservoir, which in turn ultimately 

discharges to the San Pablo Bay (Battelle, 2002). 

 Sources of Contamination 

As discussed in Section 2.2, the primary sources of contamination at the Site are USTs and 

associated piping, hydraulic lifts, and a waste oil tank. All of these sources have been excavated 

and removed from the Site. Secondary sources of contamination at the Site are contaminated 

groundwater and subsurface soil. The hydraulic lifts were located directly beneath the station 

building and limited removal activities have been conducted; therefore, it is expected that 

contaminated foundations and subsurface soil exist as a secondary source of TPHd, TPHmo, 

TPHo, and TOG. The sources of secondary contamination are considered as a risk in this area 

only during Site development. However, this risk will be mitigated by the planned excavation. It 

is presumed that contaminant levels will have been reduced to concentrations below Remediation 

Goals after soil excavation at the Site has been completed.  

 Contaminant Transport Mechanisms During Remedial Action 

4.5.1 Subsurface Soil 

COCs in subsurface soil may be expected to desorb in trenches, adsorb to soil, and volatize to 

subsurface soil vapor. Resulting complete pathways involve vapor migration into open 

excavations including utility trenches (ECON and Blankinship & Associates, 2007).  
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4.5.2 Groundwater 

COCs in groundwater may be expected to volatilize via advection and diffusion through the 
vadose zone to subsurface soil vapor and on-site trenches. COCs in groundwater may be 
expected to infiltrate/percolate and mix in groundwater and may be present in on-site trenches 
and excavations.  

 Potential Receptors During Remedial Action 

ECON and Blankinship & Associates (2007) developed a flow chart for their CSM of the 
adjacent site to the north of the Site, which has similar subsurface conditions and is also 
impacted with hydrocarbons in subsurface soil and groundwater (Appendix D). The flow chart 
depicts complete exposure pathways for on-site trench workers (outdoor air) but also applies to 
potential off-site receptors including passers-by, and occupants of nearby residences and school 
buildings. Exposure pathways and potential receptors discussed below are based on this flow 
chart, with the exclusion of exposure pathways for building occupants (indoor and outdoor air), 
of which there currently are none.  

 Pathways C1 and C2: Soil Ingestion 

During drilling and excavation activities at the Site, it is possible that adult on-site workers could 
accidentally ingest soil or groundwater during their activities. A site specific health and safety 
plan will be prepared to address these potential exposures. Workers will be made aware of the 
potential hazard and will be advised to wear personal protective equipment and to wash hands 
before eating or drinking.  

4.7.1 Pathways C3 and C4: Dermal Absorption 

Site workers will be required to wear personal protective equipment (PPE) such as gloves, 
coveralls, Tyvek, or like material to limit or prevent contact with soil.  

4.7.2 Pathway C5 Vapor Intrusion to Indoor Air 

On-site workers and potential off-site receptors are not expected to perform work inside enclosed 
spaces in which gas or vapors from the site could accumulate, therefore no exposure is expected. 

4.7.3 Pathways C6 and C7: Ingestion of Groundwater by On-site Worker 

The water underlying the Site is not used for municipal, domestic, industrial process, industrial 
service or agricultural water supply or to replenish surface water. Water beneath the Site will not 
be used as a source of drinking water and therefore no receptors will be exposed by this route.  

If groundwater is encountered during drilling or excavation activities, it is unlikely to appear 
potable as a result of mixing with silt and dirt created during excavation activities. As a result, it 
is highly unlikely that workers will be inclined to drink the water. 
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4.7.4 Pathway C10: Ingestion of Vegetation by On-site Worker 

The only vegetation existing currently at the Site is volunteer annuals and perennials growing 
from cracks in the asphalt and along the southern and western perimeters of the Site. As a result, 
it is highly unlikely that workers will be inclined to eat vegetation growing at the Site. 

4.7.5 Outdoor Air Inhalation by On-site Workers and potential off-site receptors 

In accordance with the soil and groundwater management plan, dust control measures will be in 
place during excavation activities at the Site. The on-site worker is therefore not expected to be 
exposed to COCs in airborne dust at the Site. 

5.0 REMEDIATION PLAN 

 Soil Management Plan 

A soil management plan (SMP) describing the procedures to be used to manage soil, 
groundwater, fugitive dust and odors at the Site during excavation, confirmation sampling, and 
backfilling are provided as a separate document. A site-specific Health and Safety Plan (HSP) 
accompanies the SMP. 

 Pre-Excavation Soil Characterization 

West Yost will conduct a pre-excavation soil assessment to characterize the soil to be removed 
for proper disposal.  

West Yost will oversee the digging and sampling of ten (10) exploratory potholes to depths up to 
approximately 7 ft bgs within the limits of the proposed excavation. West Yost will collect up to 
one (1) four-point composite soil sample sets from each pothole for a total of ten (10) four-point 
composites for waste disposal characterization. The pre-excavation potholes will generally be 
located in areas of highest estimated probability to contain compounds of concern. We anticipate 
there will be approximately 2,800 cubic yards of soil generated from the project. Each sample set 
will represent approximately 280 cubic yards of excavated material. 

Samples will be logged and transported to a laboratory under chain of custody for analysis in 
accordance with landfill acceptance criteria. The borings will be logged to include measured 
thickness of asphalt and base rock, depth to contact with native soil, depth to groundwater 
(if encountered), lithologic description, recorded blow counts, moisture and other 
relevant observations. 

West Yost will receive, review, and summarize the analytical data representing the soil to be 
removed for disposal and provide verbal recommendations to Thompson Development regarding 
which disposal facilities are most appropriate and cost-effective. Following this coordination, 
West Yost will prepare proposal packages for the select disposal facilities.  

The pre-excavation soil assessment will be designed to collect the data necessary to satisfy 
disposal requirements for Potrero Hills Landfill in Suisun City and B&J Landfill in Vacaville. 
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West Yost will prepare a report presenting the results of the pre-excavation characterization and 
the details regarding the loading and transportation to the selected disposal option. Copies of the 
report will be made available to all contractors with responsibility for completing the Remedial 
Action Plan. 

 Excavation (Source Removal) Plan 

Remediation of the remaining secondary sources of contamination will be accomplished by 
excavating and removing the impacted soil for offsite disposal. Two excavations of varying 
depth are planned, as shown on Figure 9. Also shown on Figure 9 are the locations of potholes 
that will be excavated to assess data gaps as discussed in Section 2.3.5. Depending on the 
findings of these data gap analyses, smaller excavations may be made to address soil impacts, if 
they occur.  

Soil will be excavated to a maximum depth of 7 ft bgs downgradient of the gasoline UST 
excavations northward to north of the pump islands  

Soil underneath Building 970, will be excavated to a maximum depth of 6 ft bgs except in one 
area in the former location of the northern hydraulic lift (H-N), which will be excavated to 
approximately 10 ft bgs. 

Where planned excavation areas are paved, the pavement will be removed first. As soil is 
excavated to the maximum depth of known contamination, screening will be conducted using 
visual observation and with a photoionization detector (PID). When these screening methods 
indicate that the maximum extent of contaminated soil may have been reached, soil samples will 
be collected and analyzed in the field by a mobile laboratory operated by Analytical Sciences of 
Petaluma, California. The mobile laboratory screening will be particularly useful in the areas 
contaminated by the heavier hydrocarbons, which are not as easy to detect using hand-held field 
screening tools such as a PID. 

This method will be used to guide and direct the excavation in real time. Field screening the soil 
before confirmation sampling is intended to prevent re-mobilization of excavation equipment 
and repeat confirmation sampling with the goal of saving both time and money. 

Excavated areas deeper than 4 ft bgs will have 45-degree sloped sides in accordance with 
CalOSHA Protective Systems (Sec. 1541.1 (a) through Sec. 1541.1 (e)) so that the excavations 
can be entered for confirmation sampling by the ISM method. A competent person as defined by 
CCR Title 8 Section 1540 will examine the sloped excavations before allowing workers to enter 
for sample collection. The site safety officer, as identified in the Health and Safety Plan prepared 
under separate cover, will limit any access to the excavation unless determined necessary 
and safe.  

Following completion of all sampling, the excavation will be backfilled and compacted to 
original surface grade in accordance with the contractor’s excavation/grading permit issued by 
the City of Novato. The proposed source of backfill material is the Soil and Stony Point Rock 
Quarry of Cotati, California. Two products are proposed; ¾” drain rock, and ½” aggregate 
subbase. The drain rock will be used if groundwater seeps into the excavation to fill up to the 
surface of the water. The bulk of the excavation will be filled with the subbase material. Prior to 
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the start of excavation work, the backfill material will be sampled and analyzed for the primary 

constituents of concern: TPHg/d/mo, BTEX, and MTBE. Geotechnical filter fabric will be 

installed between the subbase and drain rock and between the fill materials and native soil to 

minimize the intrusion of the finer subbase material into the interstitial spaces of the drain rock 

leading to potential subsidence of the fill material. Backfill will be placed in the lower portion of 

the excavation in lifts of 3-feet and compacted to 90 percent of maximum density. Field density 

tests will be performed on every lift at locations specified by a licensed geotechnical engineer. 

The upper two feet will be placed in six-inch lifts. The upper six inches will be compacted to 

95 percent maximum density or greater. 

 Confirmation Sampling Plan  

The criterion for successful soil remediation is achieving average contaminant concentrations in 

soil below Remediation Goals. West Yost will evaluate remaining contaminant concentrations by 

conducting confirmation sampling using the Interstate Technology Regulatory Council’s (ITRC) 

ISM Technical and Regulatory Guidance Document, (February 2012) Incremental Sampling 

Methodology (ISM). Because the ultimate objective is to make the Site suitable for residential 

development and justify the removal of land use restrictions, the confirmation sampling plan is 

also designed to collect data that will be useful for human health risk assessment. 

ISM results provide estimates of the mean contaminant concentrations in a defined volume or 

area of soil known as a decision unit (DU). In this case, ITRC confirmation sampling will be 

based on area DUs designed for the floor and sidewalls of the excavations. The sidewalls will be 

divided into two layers; 0 to 0.5 feet (surface), and 0.5 feet to the base of the excavation 

(subsurface soil). The sidewall DUs will be 175 linear feet or less and the floor DUs will be 

divided into areas of 4,000 square feet or less. 

The health risk assessment will focus on soil which future residents could potentially encounter 

which, by agreement with DTSC, includes all soil from the surface down to 0.5 feet below 

surface and two sidewalls and the floors from each excavation. These DUs are classified as 

Assessment DUs. There are 6 near surface Assessment DUs: four around the perimeter of the 

large excavation (DUs 1-4) and two around the small excavation (DUs 5 & 6) (Figure 10). The 

primary objective of ISM sampling of Assessment DUs will be to calculate the mean and 95 

percent UCL of contaminant concentrations. 

The residual concentrations of contaminants from the former fuel release mostly affect soil 

below 0.5 feet. The DUs below 0.5 feet are classified as Remediation DUs. There are 

12 Remediation DUs (DUs 7-18). The primary objective of ISM sampling in the Remediation 

DUs is to demonstrate that the mean concentrations are less than Remediation Goals. Some of 

these DUs (DUs 7, 8, 11, 12, 14, 15, and 17) are also considered Assessment DUs and will, 

therefore, received the same sampling strategy as the other Assessment DUs. 

An ISM sample consist of many small increments. The number of increments is based on studies 

sited in the ISM guidance document. These studies show that increasing the number of 

increments improves the ability to predict the true mean of the parameters under study. However; 

the improvement begins to drop-off after 30 increments. A sample size of 32 was selected for 

this project because it is the first number greater than 30 that can be practically laid out in the 

field with divisions of halves, quarters, and eighths. The subsurface DUs will be divided into a 
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grid of 8 columns and 4 rows. The surface DUs (1-6) will be divided into a single row of 32, 

side-by-side, cells. 

A sample increment will be collected from each of the 32 cells in each DU by systematic random 

sampling. Replicate samples will also be collected using different strategies for each DU class. 

Three replicate sample sets will be collected from every Assessment DU to provide the data 

necessary for calculation of the 95 percent UCL of each contaminant of concern. Fewer replicate 

samples are needed for the Remediation DUs. Confirmation of remediation requires an 

understanding of mean concentrations which can be done with one ISM sample per DU. 

Additional replicate samples are needed to evaluate how well the ISM samples predict the mean 

but are not needed for every DU.  

The increment and replicate samples will be combined in the field, labeled, placed in a cooler 

with ice, transported to a freezer under chain of custody, and frozen overnight. They will then be 

transported under chain of custody to Eurofins laboratory in Davis, California and processed in 

accordance with Section 6 of the ISM guidance document. Eurofins is a California-certified 

laboratory with experience in processing ISM samples. The DU samples will be analyzed by the 

following methods: 

 TPHg/d/mo: EPA Method 8015B;  

 Benzene, toluene, ethylbenzene, xylenes and Methyl tert-butyl ether (BTEX & 

MTBE) compounds: EPA Method 8260B; 

 LUFT 5 Metals - EPA Method 6010C; 

 Tetraethyl lead - EPA Method 8270C; 

 Samples from DUs 5, 6, 13, 14, 15, 16, 17, and 18 will be analyzed for PCBs - EPA 

Method 8082; and 

 Samples from DUs 8, 12, 14, and 17 will be analyzed for PAHs – EPA Method 

8270C – SIM.. 

 Replacement of Active Monitoring Wells 

After backfilling and compaction of the Site are complete, West Yost proposes to install three 

wells to replace wells previously removed from the groundwater network on the Site. These 

wells, MW-1A, MW-4A, and 970-MW4, are wells that follow the center line of the MTBE 

plume across the approximate length of the Site from just downgradient of the former gasoline 

UST excavation to the north boundary of the Site. This proposed reduction in monitoring wells is 

warranted by the significant reduction in the concentrations of MTBE in groundwater beneath 

the Site since active remediation was completed. A separate well installation work plan will be 

submitted for review. The DON will use these new wells, along with the two existing monitoring 

wells, to continue their semi-annual monitoring of groundwater conditions. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

A separate HHRA will be conducted after completion of the remedial action. The HHRA will 
include soil vapor sampling adjacent to and within, newly backfilled areas as well as in areas of 
the Site that were impacted by MTBE in groundwater that have not been excavated during the 
remedial action. This sampling will involve installing new soil vapor probes, which would be 
conducted concurrently with groundwater monitoring well reinstallation. The extent of soil vapor 
sampling will be determined after completion of the remedial action. 

7.0 SCHEDULE 

The following proposed schedule is based on anticipated approval of this RAP in September 
2015. The schedule is subject to change, based on permitting, the public notification process, 
availability of equipment, weather forecast, and contractor scheduling. 

 September: Review and approval of remedial action/sampling plan. 

 November: Excavation and backfilling. 

 December: Replacement of destroyed groundwater monitoring wells. 

8.0 LIMITATIONS 

This soil excavation and disposal project will be conducted in general accordance with the 
accepted standard of practice for similar services that exists in Northern California at the time the 
work is performed. It should be recognized that definition and evaluation of environmental 
conditions is a difficult and inexact art. Judgments leading to conclusions and recommendations 
are generally made with an incomplete knowledge of the conditions present. More extensive 
studies, including additional environmental investigation, can reduce the inherent uncertainties 
associated with such studies. If Thompson Development wishes to reduce the uncertainty beyond 
the level associated with this study, West Yost should be notified for additional consultation. Our 
firm has prepared this report for Thompson Development’s exclusive use for this particular 
project and in accordance with generally accepted environmental practices within the area at the 
time of our work. No other representation, expressed or implied, and no warranty or guarantee is 
included or intended. 

This report may be used only by Thompson Development and only for the purposes stated, 
within a reasonable time from its issuance. Land use, site conditions (both on-site and off-site) or 
other factors may change over time, and additional work may be required with the passage of 
time. Any party other than Thompson Development who wishes to use this report shall notify 
West Yost of such intended use. Based on the proposed use of the report, West Yost may require 
that additional work be performed and that an updated report be issued. In the absence of 
express, written approval from West Yost, no use of this report for other than the original stated 
purpose is authorized.  
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APPENDIX A 

Land Use Covenant 
  

































































































 

 

 

 

 

APPENDIX B 

Lead-Based Paint Inspection Summary 
 

 

 

  





 

 

 

 

 

APPENDIX C 

Figure 7 and Figure 10  
from Annual Site Status Report for the Year 2013 (Battelle, 2014) 
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Figure 7.  Concentration over Time for Wells Sampled November 2013 
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Figure 10.  Current (4Q13) MTBE Plume and 15 Year Predictive Modeling Results (4Q28)



 

 

 

 

 

APPENDIX D 

Exposure Pathways Flow Chart 
 



Plate 2.  Conceptual Site Model 
Hamilton Air Force Base 

Parcels 1A and 1B
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