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February 3, 2017 

Project No. 401896004 

Ms. Kit Soo 

Alameda County Environmental Health Care Services Agency 

Department of Environmental Health 

1131 Harbor Bay Parkway, Suite 250 

Alameda, California 94502 

Subject: Vapor Intrusion Assessment Work Plan 

Bill Chun Service Station 

2301 Santa Clara Avenue 

 Alameda, California 

 Fuel Leak Case #RO0382 

 GeoTracker Global ID #T0600100980 

Dear Ms. Soo: 

On behalf of Ms. Carolyn C. Fong, Trustee, Lily A. Chun 1991 Trust, Ninyo & Moore has 

prepared this Vapor Intrusion Assessment Work Plan (Work Plan) for the Bill Chun Service 

Station located at 2301 Santa Clara Avenue in Alameda, California (site; Figure 1). The 

immediate site vicinity is shown on Figure 2 and the site plan including well locations and 

remediation system location is shown on Figure 3. This Work Plan was prepared in accordance 

with the Alameda County Department of Environmental Health (ACDEH) email dated October 

31, 2016, and includes a survey of sensitive receptors and an evaluation of underground utilities 

in the site vicinity. ACDEH’s January 4, 2017 email extended the due date for this Work Plan to 

February 4, 2017. Presented below for your review are our proposed activities for performing 

this soil vapor investigation.  

1. SENSITIVE RECEPTOR SURVEY 

A survey for sensitive receptors was conducted for features including water supply wells, surface 

waters, daycare/preschool facilities, eldercare facilities, schools and hospitals located within a ½-

mile radius of the site. Our findings are discussed in the following subsections. 
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1.1. Water Supply Wells 

To locate water supply wells within a ½-mile radius of the site, Ninyo & Moore contacted 

the California Department of Water Resources (DWR) and the Alameda Public Works 

Agency, Water Resources (ACPWA). One domestic water well is present within the search 

radius. The well is located approximately 850 feet southwest of the site at 2200 Central 

Avenue in Alameda, California, at Alameda High School. A Well Data sheet provided by 

ACPWA dated April 11, 1974, stated that the well had been numbered 2S4W12R, had a total 

depth of 325 feet below ground surface (bgs), was not operable, and that the well would be 

kept for monitoring only. The Well Data sheet is included in the Attachments. Water levels 

were last measured in the well in 1994 according to the DWR Water Data Library website. 

According to Mr. James Yoo at ACPWA, the well is owned by Alameda High School and  is 

currently covered by a portable classroom. Based on the well’s location and depth, distance 

from the site and the site’s groundwater monitoring results, it is unlikely that groundwater 

contamination resulting from the site’s historical chemical release has negatively impacted 

the well.  

1.2. Surface Water Bodies 

The nearest surface water body is the Oakland Estuary, approximately 0.5 miles northeast of 

the site. Given the distance to this surface water body from the site and the site’s 

groundwater monitoring results, it is unlikely that groundwater contamination resulting from 

the site’s historical chemical release has migrated into the surface water body. 

1.3. Potential Sensitive Receptors 

To locate potential sensitive receptors such as schools, hospitals, daycare/preschool 

facilities, and eldercare facilities within a ¼-mile radius of the site, Ninyo & Moore searched 

online mapping services. Potential sensitive receptors located within the search radius are: 

Alameda High School and Happy Little World Childcare. Alameda High School is located 

approximately 600 feet southwest of the site. Happy Little World Childcare is located 

approximately 430 feet south-southwest of the site. Based on the potential sensitive 

receptors’ locations, distances from the site and the site’s groundwater monitoring results, it 



2301 Santa Clara Avenue February 3, 2017 

Alameda, California Project No. 401896004 
 

 401896004 VIA WP 3 

is unlikely that they have been negatively impacted by vapor intrusion related to 

groundwater contamination resulting from the site’s historical chemical release. 

2. UNDERGROUND UTILITY EVALUATION 

The vapor intrusion assessment requires gaining an understanding of the underground utilities 

present in the vicinity of the site that may act as conduits potentially contributing to the 

migration of impacted groundwater and/or soil vapor. Major underground utilities in the site’s 

vicinity include: 

 Natural gas, operated by Pacific Gas & Electric (PG&E); 

 Electricity, operated by Alameda Municipal Power (AMP); 

 Sanitary sewer and storm drains, operated by City of Alameda Public Works Department 

(APWD); and 

 Drinking water mains, operated by East Bay Municipal Utility District (EBMUD). 

Ninyo & Moore reviewed underground utility information provided by the utility owners’ 

mapping departments. The underground utilities identified in this study are presented in the 

attachments.
1
 The electric utilities are approximately 2 to 3 feet bgs and located beneath the 

sidewalks adjacent to the site on the east side of Oak Street and the north side of Santa Clara 

Avenue. The sanitary sewer located in Oak Street is approximately 10 feet bgs and flows to the 

northeast. The sanitary sewer in Santa Clara Avenue is approximately 3.5 feet bgs and flows to 

the east-southeast. The storm drains in the site vicinity are sidewalk culverts or street culverts 

that have been installed just under the sidewalk or street paving. Drinking water utilities are 

                                                 

1
 Ninyo & Moore contacted PG&E, AMP, APWD, and EBMUD to request information on utilities within the site 

vicinity. Ninyo & Moore received utility maps from AMP, APWD, and EBMUD and is awaiting a reply from 

PG&E. EBMUD maps did not include depth information for water mains, depth information has been requested 

from EBMUD. EBMUD requires that maps not be reproduced, so the map provided by EBMUD is not included in 

the attachments. 
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located in Oak Street and Santa Clara Avenue, but depth information was not provided at the 

time of this writing by EBMUD. 

Underground utilities in the site vicinity represent potential conduits for migration of impacted 

groundwater and/or soil vapor. However, groundwater and soil vapor monitoring performed in 

the past do not provide evidence that the utilities have significantly contributed to the migration 

of impacted groundwater and soil vapor. This is likely because the areas of highest 

concentrations of impacted groundwater and soil vapor are not crossed by underground utilities. 

Implementation of this Work Plan and continued implementation of the groundwater monitoring 

detailed in the Operations and Maintenance Plan dated December 24, 2013, will provide 

additional information that will allow Ninyo & Moore to continue to evaluate whether 

underground utilities are acting as conduits for migration of impacted groundwater or soil vapor. 

3. PROPOSED SOIL VAPOR INVESTIGATION 

Ninyo & Moore’s proposed soil vapor investigation includes the installation and sampling of 

semi-permanent soil vapor probes, and preparation of a letter report presenting the findings. The 

soil vapor investigation activities will be performed following the California Department of 

Toxic Substances and Control (DTSC) Advisory Active Soil Gas Investigation, dated July 2015 

(Advisory). Soil sampling and soil vapor sampling will be performed in order to evaluate vapor 

intrusion per the State Water Resources Control Board Low-Threat Underground Storage Tank 

(UST) Case Closure Policy, media-specific criteria 2 (petroleum vapor intrusion to indoor air), 

scenario 4. 

3.1. Pre-Field Activities 

Ninyo & Moore will conduct the following pre-field activities: 

 Update the existing site-specific health and safety plan specifying concerns associated 

with soil vapor investigations. 

 Conduct a site visit to inspect and mark-out the boring locations for the proposed soil 

vapor probes, and provide Underground Service Alert (USA) notification as required by 

California law. 
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 Subcontract a private utility locator to clear the boring locations for the proposed soil 

vapor probes. 

 Submit and obtain a drilling permit from ACPWA. 

3.2. Soil Vapor Probe Installations and Soil Sampling 

Ninyo & Moore will oversee a California C-57 licensed driller advance borings by hand 

auger, collect soil samples and install soil vapor probes at six separate locations shown on 

Figure 4. Location NMB-3B will evaluate impacts near the northern site boundary. 

Locations NMB-6B and NMB-9B will evaluate impacts near the eastern site boundary 

adjacent to the building at 2309 Santa Clara Avenue which has a slab on grade foundation. 

Location NMB-11B will evaluate impacts on the eastern side of the building at 2309 Santa 

Clara Avenue which has a slab on grade foundation. Location NMB-13 will evaluate impacts 

beneath the north-adjacent building at 1510 Oak Street and will be advanced in the 

building’s basement which has a concrete slab foundation. Location NMB-14 will be 

advanced on the east side of the 2309 Santa Clara Avenue property to evaluate impacts at the 

boundary of the 2309 Santa Clara Avenue and 2305 Santa Clara Avenue properties, both of 

which have slab on grade foundations. The locations of NMB-3B, NMB-6B, NMB-9B and 

NMB-11B correspond to locations where soil vapor samples have been collected in the past.  

Soil samples will be collected from each boring location at 2.5 and 5 feet bgs, or below the 

bottom of building foundation, whichever is deepest. Soil samples will be collected in 

United States Environmental Protection Agency (USEPA) Method 5035 sample containers, 

labeled, recorded on a chain-of-custody, placed in a cooler on ice, and delivered to a 

laboratory for analysis. 

After total depth is reached in the soil borings, soil vapor probes will be installed following 

the DTSC Advisory. A typical construction diagram of the soil gas probe is provided as 

Figure 5. Each soil gas probe will include a 1-inch stainless steel vapor screen placed at 5 

feet bgs, or 5 feet below the bottom of building foundation, whichever is deeper, and 

connected to ¼-inch Teflon tubing. The soil borings will be backfilled according to Figure 5 

and completed with a flush mounted well lid. 
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3.3. Soil Vapor Sampling 

Ninyo & Moore will collect one round of soil vapor samples from each of the probe 

locations (for a total of 6 samples) per the DTSC Advisory. A minimum of 48 hours will be 

allowed to elapse between soil vapor probe installation and soil vapor sample collection. 

Sampling of soil vapor probes will not be conducted during, or within 5 days after a 

significant rain event (0.5 inch or greater). The sampling equipment and methods are 

discussed in detail below. 

 Sampling Equipment: Stainless steel sampling manifolds and sorbent tubes will be 

connected to the soil vapor probe tubing using Teflon tubing and Swagelok
®
 fittings. 

The stainless steel manifold will consist of stainless steel tubing, a moisture filter, a 

flow controller, pressure gauges, valves, and Swagelok
®
 fittings, and will be connected 

to two Summa
®
 vacuum canisters (one for purging and one for sampling). Purging will 

be performed using a 6-liter Summa
®
 vacuum canister and the samples will be collected 

in 1-liter Summa
®
 vacuum canisters. The manifolds and Summa

®
 canisters will be 

supplied by a state-certified laboratory. A different manifold will be used for each 

sample and manifolds will not be re-used at multiple sample locations. The flow 

controller will be pre-set by the laboratory to allow approximately 150 milliliters per 

minute (mL/min) of flow.  

 Manifold Shut-In Test: Before the manifold is connected to the soil vapor probe tubing, 

a Swagelok
®
 cap will be fitted on the tubing connection side of the manifold and a shut-

in test will be performed by opening the purge canister. At the onset of the shut-in test 

the initial vacuum and time will be recorded on a field data sheet. The shut-in test will 

continue for at least 1 minute. If the vacuum pressure remains constant for the duration 

of the shut-in test, the test will be considered successful, the manifold will be connected 

to the soil vapor probe using Teflon tubing, and purging and sampling will commence. 

If the vacuum pressure changes, the shut-in test will be discontinued, the manifold 

fittings will be double checked and tightened, and the shut-in test will be repeated until 

the vacuum pressure remains constant. Extra manifolds and Summa canisters will be 

available in case one of the laboratory supplied manifolds is faulty. 

 Leak Detection: Leak detection is important because leaks in the sampling system 

could cause the dilution of analytical samples with ambient air. The leak detection 

compound isopropyl alcohol (IPA) will be used to evaluate whether leaks are present in 

the sampling equipment. After a successful manifold shut-in test, the manifold will be 

connected to the soil vapor probe using Teflon tubing. With the exception of the Teflon 

tubing connections and soil vapor probe seals, all of the manifold connections will have 

been successfully shut-in tested prior to sampling; therefore, only the tubing 

connections and vapor probe seals will be possible sources of leakage. IPA will be 
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introduced to the soil vapor probe sampling shroud throughout the duration of purging 

and sample collection. IPA will be included in the list of analyzed compounds from the 

samples and the results will be included in the laboratory analytical report.  

 Purge Volume: A combined tubing and manifold length of 8 feet was assumed for the 

purge volume calculation of the approximately 5 feet bgs soil vapor probes, 

respectively. The purge volume was calculated to be approximately 478 mL which is 

equivalent to a drop in Summa
®
 canister vacuum pressure of approximately 2.39 inches 

of mercury (in. Hg) for the approximately 5 feet bgs vapor monitoring probes. The 

purge volume calculations are included as an Attachment to this Work Plan. 

 Purging: Prior to sample collection, purging of the appropriate volume will be 

performed in order to collect representative samples. The purge volume will be 

monitored by change in vacuum pressure, not time. The purging start time, initial purge 

canister vacuum, ending time, and final vacuum will be recorded on the field data 

sheets. 

 Sample Collection: Subsequent to purging, the purge canister valve will be closed and 

the sample canister valve opened to begin sample collection. The sampling will be 

monitored by change in vacuum pressure, not time. The sampling start time, initial 

sample canister vacuum, end time, and final vacuum will be recorded on the field data 

sheets. Sample canister valves will be closed when the remaining vacuum is below 5 

inches Hg. Sample canisters will not be allowed to reach 0 inch Hg, which would 

indicate that no vacuum remains in the canister.  

 Quality Control: As discussed above, a manifold shut-in test will be performed and a 

leak detection compound (IPA) will be used during sample collection and included in 

the analytical suite.  

 Sample Handling: Upon collection, each sample will be labeled with the sample 

identification, date and time of collection, sampler’s initials, and analytical method 

requested. This information will also be recorded on a chain-of-custody supplied by the 

laboratory. Samples will be delivered to a state-certified analytical laboratory either the 

same day or no later than the day following sampling. Samples will be protected from 

exposure to direct sunlight or significant changes in temperature during storage and 

transportation to the laboratory. 
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Following sampling, Ninyo & Moore will leave the soil vapor probes in place so that 

additional sampling can be performed in the future, if needed.  

3.4. Sample Analysis 

Soil samples will be analyzed for total petroleum hydrocarbons as gasoline by USEPA 

Method 8260B.  

Soil vapor samples will be analyzed for oxygen and methane by ASTM Method 1946D, 

benzene ethylbenzene and naphthalene by USEPA Method TO-15. In addition, the leak 

detection agent, IPA will be analyzed by USEPA Method TO-15. 

3.5. Reporting 

Ninyo & Moore will prepare a letter report documenting the Vapor Intrusion Assessment 

findings. This report will describe the completed field activities, provide construction logs of 

the soil vapor probes, include a map showing the soil vapor probe locations, tabulate data 

and provide the analytical laboratory reports. The soil vapor analytical results will be 

evaluated against the State’s Low-Threat UST Case Closure Policy, media-specific criteria 2 

(petroleum vapor intrusion to indoor air), scenario 4. The soil vapor analytical results will 

also be compared to the results of previous soil vapor sampling performed in 2012 and 2013. 

Ninyo & Moore will additionally prepare DWR forms required for the installation of the soil 

vapor probes. 
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Ninyo & Moore has prepared this Work Plan on behalf of Ms. Carolyn C. Fong, Trustee, 

Lily A. Chun 1991 Trust in order to comply with the ACDEH request in their email dated 

October 31, 2016. Please contact us at (510) 343-3000 should you have any questions. 

Sincerely, 
NINYO & MOORE 

Peter D. Sims 
Project Environmental Geologist 

Aubrey K. Cool, PG 
Senior Environmental Geologist 

PDS/AKC/vmp 

Attachments:  Figure 1 – Site Location 
 Figure 2 – Site Vicinity 
 Figure 3 – Site Plan 
 Figure 4 – Benzene Concentrations in Groundwater 5/16/16 - 5/17/16 and 

Proposed Boring Locations 
 Figure 5 – Soil Gas Probe Construction Diagram 

 Department of Water Resources Well Data Sheet 
 Alameda Municipal Power Service Map 
 Alameda Public Works Department Storm Drain System Map 
 Alameda Public Works Department Sanitary Sewer System Map 
 Soil Vapor Probe Purge Calculations 
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Purge Volume Calculation - 5 Foot Deep Soil Gas Probe

1. Determine the tubing volume in milliliters

VTUBING= r
2
h

r = inside radius of tubing*

ENTER INSIDE RADIUS OF TUBING*: 2.38125 MILLIMETERS

h = length of tubing + length of sampling manifold

ENTER LENGTH OF TUBING + SAMPLING MANIFOLD: 8 FEET

VTUBING= r
2
h

VTUBING= 43.43746196 mL

2. Determine the filter pack air void volume in milliliters

Vfilter pack = r
2
h

r = radius of drill rod

DRILL ROD DIAMETER***: 2.5 INCHES

h = hight of filter pack

HEIGHT OF FILTER PACK (SAND AND DRY BENTONITE): 18 INCHES

Vfilter pack = 1447.915399 mL

Porosity of sand/bentonite = approximately 30 %

Vair voids in filter pack = 0.3 x Vfilter pack = 434.3746196 mL

3. Determine the value of one  purge volume by adding the tubing volume to the probe tip volume

VPURGE = VTUBING + VPROBE TIP

VPURGE = 477.8120815 mL

4. Convert from mL to in. Hg for a 6 liter Summa purge cannister

VPURGE = 2.39 in. Hg for 6 Liter Summa

Notes and Conversions

*diameter of standard teflon vapor sampling tubing is 1/4" OD = 3/16" ID = 4.7625 mm ID

*inside radius of tubing for standard 1/4" OD tubing = 2.38125 mm

** diameter of standard geoprobe rod is 1.5 " 

*** spreadsheet converts drill rod diameter in inches to drill rod radius in mm

1 in = 25.4 mm

1 ft = 304.8 mm

1 mm
3
 = 0.001 mL
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