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December 18, 2015 

 

 

Mr. Mark Detterman 
Alameda County Environmental Health Services 
1311 Harbor Bay Parkway 
Alameda, California 94502 
 
 
RE: SUB-SLAB SOIL VAPOR INVESTIGATION WORK PLAN 

Kerry & Associates – Palace Garage 
14336 Washington Boulevard 
San Leandro, California  

 

Dear Mr. Detterman, 

On behalf of Kerry & Associates, Innovex Environmental Management Inc. (INNOVEX) has 
prepared this Sub-Slab Soil Vapor Investigation Work Plan (Work Plan) for the Palace Garage 
site located at 14336 Washington Avenue, San Leandro, California (the Site, Figure 1). A letter 
from the Alameda County Environmental Health Services (ACEH) dated October 23, 2015 
(Attachment A) expressed concerns that a potential for vapor intrusion into the building at the 
subject site may still exist.  As such, the ACEH directed resampling of soil vapor probe SV-4 to 
evaluate the potential for vapor intrusion.  Unfortunately, all Site soil vapor probes were destroyed 
during the remedial excavation activities completed in May 2015. 

Installation of a new soil vapor probe in the location of former soil vapor probe SV-4 is also not 
possible due to the final excavation footprint, and the proximity of existing building footings to the 
excavated area. A new probe installed between the building and the excavated area would 
encounter the building footings at approximately 2.5 feet below ground surface (bgs). Additionally, 
if a new vapor probe could be installed to the proper depth between the footings and excavated 
area, it is likely that influence from the highly porous gravel backfill material in the excavation pit 
would create preferential pathways during vapor sampling, thus potentially diluting concentrations 
in the collected vapor. 

As an alternative to the preferred location, INNOVEX proposes installing two sub-slab soil vapor 
wells within the building in an attempt to directly evaluate the potential for vapor intrusion to the 
building.  
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This Work Plan has been prepared to provide details of a proposed scope of work to address the 
outlined vapor intrusion concerns.  Presented below is Site background information, details of the 
proposed investigation scope of work, and a proposed schedule for completion of site 
investigation activities. 

1.0 SITE SUMMARY  

1.1 Location, Setting and Current Use 
The Site is located on Washington Avenue in San Leandro, California (Figures 1 and 2).  Land 
use in the vicinity of the property is primarily industrial/commercial. The Site formerly operated as 
an automotive repair and towing service facility from 1967 through 1990. ACEH records indicate 
one 550-gallon underground storage tank (UST) was removed from the property in 1991. The Site 
currently operates as an automotive body repair shop.    

1.2 Site History 
On June 11, 2014, the ACEH, issued a revised directive email requesting submittal of an Interim 
Remedial Action Plan (IRAP) detailing a scope of work to perform secondary source area removal 
of hydrocarbon impacted soil in the vicinity of the former UST location at the Site, and to close 
data gaps in the low-threat closure policy (LTCP) review identified by ACEH staff. The ACEH 
indicated in their directive letter that Interim Remedial Actions appear appropriate in order to 
mitigate the risk of vapor intrusion and expeditiously move the site towards closure. 

On June 30, 2014, an IRAP was prepared and submitted to ACEH.  The IRAP detailed a scope 
of work to perform secondary source area removal via excavation.  ACEH staff approved the 
IRAP with some modifications on August 14, 2014.  

Between May 15 and 29, 2015, interim remedial action field activities were conducted at the Site 
to remove the identified secondary source of hydrocarbon-impacted soil.  Field activities consisted 
of excavating hydrocarbon-impacted soil to the extent practicable within the defined excavation 
boundary.  The total depth of the excavation was approximately 16 feet below ground surface 
(bgs). The open excavation was then backfilled with pre-approved aggregate base rock, and 
resurfaced to match existing Site conditions.  

Analytical results from sidewall and floor confirmation soil samples collected post-excavation 
indicated that the bulk of the secondary source was removed, with minimal concentrations of 
petroleum hydrocarbons remaining. It is expected that the hydrocarbons remaining in soil within 
the capillary fringe zone of the groundwater table will attenuate within a reasonable time frame. 
Based on the confirmation soil samples results, INNOVEX concluded that the secondary source 
and risk of vapor intrusion to adjacent buildings had been mitigated.  ACEH indicated that upon 
completion of excavation activities and submittal of the IRAR, the environmental case associated 
with the Site would be evaluated for closure.     
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2.0 PROPOSED SCOPE OF WORK 
In an attempt to directly measure the potential for vapor intrusion into the existing Site building, 
INNOVEX proposes installing and sampling two sub-slab soil vapor probes at the locations shown 
on Figure 2.  INNOVEX will then evaluate the risk for soil vapor intrusion into the building from 
post-remediation hydrocarbon impacts remaining in soil adjacent to the building. 

2.1 Preliminary Field Activities 
Prior to initiating field activities, INNOVEX will determine whether drilling permits from the ACEH 
are required for the proposed scope of work. If required, INNOVEX will obtain the identified 
permits and clear the Site for subsurface utilities.  The utility clearance will include notifying 
Underground Service Alert of the pending work a minimum of 48-hours prior to initiating the field 
investigation, and securing the services of a private utility locating company to confirm the 
absence of underground utilities at each boring location.  

A health and safety plan (HASP) will be prepared for use by personnel implementing the Work 
Plan. The HASP will address hazards associated with the proposed fieldwork.  A copy of the 
HASP will be available on-Site during fieldwork.  The subcontractor(s) performing field activities 
will be provided with a copy of the HASP prior to initiating work, and a safety tailgate meeting will 
be conducted prior to beginning any field tasks to review the Site hazards and work scope. 

2.2 Soil Boring Advancement and Sampling 
Upon completion of utility clearance, INNOVEX will install two sub-slab vapor probes at the 
locations shown on Figure 2.  The soil vapor probes will be installed according to protocols 
described in the Department of Toxic Substances Control’s (DTSC’s) Final Vapor Intrusion 
Guidance (October 2011) document.  After coring the building’s slab floor to gain access to sub-
slab soils, vapor probes VP-1 and VP-2 will be advanced via hand auger to the base of the 
engineered fill below the building.  Once the interface between the sub-slab fill and native soil is 
encountered, auguring will stop, and each vapor probe will be constructed at this interface. The 
probes will be constructed using a 1-inch push-to-connect stainless steel filter attached to an 
appropriate length of ¼-inch Teflon tubing.  The extra tubing will be capped to eliminate ambient 
air intrusion into the tubing or probe.  The vapor probe tip will be covered with #2/12 sand to 
approximately 1 inch above the probe to ensure proper airflow to the probe tip.  Dry granular 
bentonite will then be used to fill the borehole annular space to the base of the concrete slab. 
Hydrated granular bentonite will then be placed above the dry granular bentonite to the slab 
surface to ensure proper sealing.  Prior to the introduction of these materials, the concrete 
surfaces within the borehole will be cleaned with a damp towel to ensure a good seal.  In order to 
protect the vapor probes, each well will be completed at the ground surface with a traffic-rated 
bolt-down well vault. Sub-slab vapor probe construction details are included as Attachment B. 

2.3 Soil Sample Handling and Analysis 
Soil vapor sampling will be conducted in accordance with DTSC’s October 2011 Guidance.  Sub-
slab soil vapor samples will be collected at least 48 hours after probe installation and at least 5 
days after any significant rain event of ½-inch or greater.  Soil vapor samples will be collected in 
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batch-certified 1 liter Summa® canisters using a closed-circuit sampling train created by attaching 
a sample Summa® canister with flow regulator/restrictor and vacuum gauge via a steam cleaned 
stainless steel manifold to the vapor probe tubing at each vapor point. 

A “shut-in test” will be performed prior to connecting the manifold to the vapor point tubing.  The 
test is performed by sealing all openings to ambient air, opening the purge Summa® canister to 
establish a vacuum inside the sampling train and waiting at least 5 minutes to ensure the vacuum 
remained stable over time.  The “shut-in” test reduces the potential for ambient air to enter the 
soil vapor samples. 

Using the same flow rate as is used during sampling, (between 100-200 milliliters/minute) 
approximately 3 purge volumes will be purged from the sampling tubing prior to each sample 
collection.  A purge volume test is not necessary since Summa® canisters will be used to collect 
the vapor samples.  While sampling, the vacuum of the Summa® canister will be used to draw 
the soil vapor through the flow controller until a negative pressure of approximately 5 inches of 
mercury is observed on the vacuum gauge.   

Leak testing, using helium and a shroud, will be performed during all sampling.  A shroud will be 
placed over the sampling train and probe connection.  Helium will be released into the shroud and 
a concentration of at least 10 percent will be maintained and monitored by a hand held detector.  
The concentrations within the shroud will be recorded on the field sheets. 

After sample collection is completed, the Summa® canisters will be packaged and sent to a 
California State-certified laboratory under chain-of-custody protocols for analysis.  Soil vapor 
samples will not be chilled, and will be analyzed within 14 days of sample collection.  Samples 
will be analyzed for gasoline-range organics (GRO) by EPA Method TO-3 or TO-15; benzene, 
toluene, ethylbenzene, and xylenes (BTEX constituents) by EPA Method TO-15 (GC/MS); and 
oxygen, carbon dioxide, helium, methane and nitrogen by ASTM D-1946 (GC/TCD).  The 
presence of helium will be used to evaluate if leaks were present in the sampling train during 
sampling.  An ambient air leak of up to five percent is acceptable since quantitative leak tracer 
testing will be performed with a shroud.  The data quality objectives will be compared to laboratory 
stated detection limits. 

In addition, meteorological information will be collected for three days prior to sampling from the 
nearest meteorological station in the area.  Information collected will be temperature, humidity, 
wind speed, precipitation and barometric pressure. 

Soil vapor results will be compared to screening criteria for indoor air intrusion in commercial use 
scenarios, as established by the 2011 LTCP.  Where LTCP screening criteria have not been 
established, results will be compared to environmental screening levels for soil gas in commercial 
land use scenarios, published in the San Francisco Bay Regional Water Quality Control Board’s 
Derivation and Application of Environmental Screening Levels (SFBRWQCB, 2013).   

3.0 WASTE DISPOSAL 
Because of the minimal diameter (approximately 4 inches) and shallow depth of each boring, 
limited investigation-derived waste (IDW) is expected to be generated during field investigation 
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activities. Sub-slab fill that is removed during borehole advancement will be temporarily stored 
on-Site in a properly labeled 10-gallon, U.S. Department of Transportation–approved 17H drum, 
pending characterization and disposal. 

4.0 INVESTIGATION REPORT 
Upon completion of field activities and receipt of all laboratory analytical data, INNOVEX will 
finalize and submit a Sub-Slab Vapor Intrusion Evaluation.  The report will document the results 
of the vapor sampling activities.  In accordance with GeoTracker requirements, INNOVEX will 
upload the vapor intrusion evaluation and all related data to the GeoTracker website. 

5.0 PROPOSED SCHEDULE  
Upon receiving written approval of this Work Plan and approval for any necessary drilling permits, 
INNOVEX will implement the proposed scope of work.  INNOVEX anticipates submitting a report 
summarizing site investigation activities to the CSCDEH within 45 days of receipt of all laboratory 
analytical results from sampling activities. 

6.0 LIMITATIONS 
This Work Plan is based on Site conditions, data, and other information available as of the date 
of the Work Plan, and the conclusions and recommendations herein are applicable only to the 
time frame in which the Work Plan was prepared.  Background information used to prepare this 
Work Plan including, but not limited to, previous field measurements, analytical results, Site plans 
and other data have been furnished to INNOVEX by Kerry & Associates.  INNOVEX has relied 
on this information as furnished, and is neither responsible for nor has confirmed the accuracy of 
this information. 
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ATTACHMENT A 
ACEH CORRESPONDENCE 

   











 

 

 

ATTACHMENT B 
SUB-SLAB VAPOR PROBE CONSTRUCTION DETAILS 






