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Previous Investigation  

In June 2008 Delta conducted a soil vapor survey consisting of 14 soil vapor sampling points (P-10 
through P-23).  The results of this survey indicate a plume of impacted soil vapor extends off-site, 
beneath an adjacent trailer park to the west of the site as shown on Figure 2. 

WORK PLAN 

The following sections describe tasks to be performed during completion of a soil vapor investigation 
at the site. Delta proposes to collect soil vapor samples at six off-site locations P-24 through P-29 
(Figure 2) in order to evaluate the extent of the impacted soil vapor.  The average depth to 
groundwater in the survey area for the last two semi-annual sampling events ranged from 6.31 to 7.42 
feet below top of casing.  Delta proposes to collect soil vapor samples at a depth of 5 feet below 
ground surface (bgs).   

In addition, soil vapor samples will be collected at depths of 3 and 8 feet bgs at each sample location 
for analysis of carbon dioxide and oxygen only, for evaluation of attenuation factors associated with 
the presence of these gases.  If groundwater is encountered, a shallower depth may be selected based 
on field observations.  Soil vapor sampling will be conducted per Department of Toxic Substances 
Control (DTSC) guidelines and Shell policy. 

Pre-survey Activities 

Delta will obtain necessary access and drilling permits from the property owner(s) and Alameda 
County Public Works Agency, and prepare a site-specific health and safety plan prior to initiating field 
activities.  Delta will mark the location of each proposed soil vapor boring, and contact Underground 
Services Alert a minimum of 48 hours prior to drilling.  In addition, a utility locating contractor will be 
retained to perform a geophysical survey of the proposed boring locations.  Each sample location will 
be air-knifed to the desired sampling depth (3, 5, and 8 feet bgs) to minimize the possibility of drilling 
equipment encountering unidentified underground utilities.  If groundwater is encountered a new 
location will be selected and excavated to a shallower depth with the location and depth noted.  The 
excavation will then be backfilled with the excavated soil to within 6 to 12 inches of the surface topped 
with hydrated bentonite chip cap to the surface, and allowed to equilibrate with surrounding soil for at 
least two weeks with no measurable rain during this time period. 

Soil Vapor Sampling 

Delta will oversee soil vapor sampling performed by a licensed subcontractor utilizing the Geoprobe 
Post Run Tubing System.  Vapor sampling probes 1.75-inches in diameter will be pushed to the 
desired sampling depth using the hydraulic ram on a direct-push sampling rig.  Once the desired 
sampling depth is reached, a hydrated bentonite chip cap will be placed around the drive rod at the 
ground surface to seal the top of the borehole from ambient air.  Following this, 0.25-inch diameter 
Teflon tubing will be attached to a specially designed coupling mechanism and lowered down the 
center of the push rods.  Once the tubing is coupled with the sampler, the sampler can be retracted to 
expose a filter screen (see Attachment A).  A minimal equilibration time of 20 minutes is required 
before sample collection, per DTSC guidelines.  

During this time the connections between the down-hole tubing and the vacuum-pump-manifold can 
be tested.  The down-hole tubing is attached to a vacuum pump through a vacuum-pump-manifold 
(consisting of a flow regulator and vacuum gauge) with an air tight valve, and the other end of the 
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manifold is also connected to the vacuum pump with an air tight valve.  The valve between the down-
hole tubing and the manifold will be closed, the vacuum pump will create a vacuum and then the valve 
between the vacuum pump and the manifold will be closed and the applied vacuum monitored for a 
period of ten minutes by observing the attached vacuum gauge.  When no leak is detected sampling 
will continue. 

Vapor Purging 

Prior to sample collection, the vacuum pump will extract one volume of air (dead air) from the sample 
tubing and manifold.  Purging one dead air volume will remove any stagnant, non-representative air 
that exists within the sample tubing and equipment with minimal subsurface air influence.  Minimizing 
the purged volume is preferable in order to obtain reliable vapor samples from the targeted depth 
intervals (API, 2005).  The appropriate purge time for one dead air volume will be calculated based on 
the length and diameter of the tubing and the flow rate, controlled by a flow regulator set at an average 
flow rate of 200 milliliters/minute.  When purging is complete, the vapor tight valve between the 
vacuum pump and the vacuum-pump-manifold will be closed. 

\Leak Test Compound 

During sample collection, Delta field staff will use isopropyl alcohol leak tracer in order to evaluate 
the integrity of the system.  To complete this activity, gauze or cloths saturated with isopropyl alcohol 
(IPA) will be placed where vapor probe sampling tubes emerge from the borehole, near each tubing 
joint (if any) within the sampling system, and near all manifold valve connections.  Laboratory 
analytical results for IPA will be used to determine the air-tightness of the sampling system. 

Vapor Sample Collection 

Sample collection will begin by  attaching an empty Tedlar bag to the vacuum pump outflow and 
starting the vacuum pump, opening the valves on either end of the vacuum pump manifold and 
monitoring the filling of the Tedlar bag.  If the Tedlar bag does not begin filling the vacuum gauge 
will be checked and the reading recorded every 10 minutes.  If the Tedlar bag does not fill within 
30 minutes, an evaluation will be made based on field observations to continue or discontinue 
sampling at that location.  When sampling is complete the Tedlar bag will be sealed, labeled and 
placed in a location out of direct sunlight. 

Multiple Depth Sampling 

For multiple sampling depths in each location, three separate boreholes arranged in a cluster will be 
cleared with the air knife and marked for the specific depth. 

Soil Vapor Sample Analysis 

The Tedlar bags will be submitted within 72-hours of sample collection to a California-state-
certified laboratory under proper chain-of-custody documentation, and will be analyzed for total 
petroleum hydrocarbons as gasoline (TPH-g), benzene, toluene, ethylbenzene, and xylenes (BTEX 
compounds), methyl ter-butyl ether (MTBE), and ter-butyl alcohol (TBA) using Environmental 
Protection Agency (EPA) Method 8260.  Samples will also be analyzed for the presence of IPA 
applied for leak testing.  Analysis for carbon dioxide and oxygen will be performed by American 
Society for Testing and Materials (ASTM) Method 1945-96. 
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ATTACHMENT A 
 

VAPOR SAMPLING PROCEDURES 
(GREGG DRILLING) 








