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WORKPLAN TO CONDUCT LIMITED GROUNDWATER INVESTIGATION 
 

1.0 INTRODUCTION 
 
On behalf of California Department of Transportation (Caltrans) - District 4, we have prepared this 
workplan to conduct a limited groundwater investigation associated with the unauthorized release of 
petroleum hydrocarbons from four former underground storage tanks (USTs) located beneath the road 
surface of Eastbound Interstate 580 between First Street and Vasco Road in Livermore, CA (Figure 1).  
 
This workplan was prepared under Caltrans Contract No. 43A0199, Authorization No. 04-2007-62. 
 
1.1 Background 
 
On April 2, 2009, Caltrans notified Geocon that De Silva Gates Construction had discovered an UST 
beneath the existing shoulder area of eastbound Interstate 580 (south side of the highway) during the 
high occupancy vehicle (HOV) lane construction project. Upon inspection of the UST area later that 
day by Geocon personnel, it was apparent that at least two USTs were present, and that they were both 
filled with water.  
 
On April 3, 2009, Geocon removed the soil overlying the USTs and discovered that four USTs were 
present, not two as previously thought. The USTs consisted of three 250-gallon tanks and one 600-
gallon tank. Each of the USTs was full of water. 
 
Later that day (April 3, 2009) water accumulated in each of the USTs was pumped out with a vacuum 
truck provided by NRC Environmental and the four USTs were removed from the ground and loaded 
onto a truck for recycling at the West Coast Equipment facility in Turlock, California. The water 
removed from the USTs was manifested and disposed as non-RCRA hazardous waste at the Evergreen 
Oil, Inc. facility in Newark, California. 
 
During the UST removal activities it was obvious that petroleum hydrocarbons had been released from 
the tanks. Bluish-green staining was visible in soils underlying the USTs and a noticeable petroleum 
odor was present. As a result, an attempt to over excavate impacted soils with the backhoe was made 
that same day; however the reach of the backhoe bucket was only 12 feet and obvious soil staining was 
still present at that depth. 
 
Geocon mobilized an excavator to the site the following day (April 4, 2009), and the depth of the 
excavation was extended to between 18 and 20 feet (the maximum reach of the excavator). Petroleum 
hydrocarbon odors and some soil staining were still present at 20 feet (though noticeably less); 
however the stability of the excavation cavity was a safety concern since the north wall of the 
excavation was only 10 feet from the edge of Interstate 580 freeway, and groundwater was seeping into 
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the excavation at a depth of approximately 12 feet. As a result of these circumstances, the excavation 
was considered complete. The dimensions of the completed excavation measured approximately 24 
feet long by 15 feet wide by 18 feet deep. 
 
Six soil samples were collected from the completed excavation before groundwater 
accumulated in the pit. Four samples were collected at the bottom of the north, south, east, and west 
sidewalls at depths of approximately 19 feet, and two soil samples were collected from the bottom of 
the middle portion of the pit at depths of approximately 20 feet.  
 
Analytical results of the excavation soil samples indicate some residual impacts to soil remain in-place 
beneath the former USTs. The contaminants were identified by the laboratory as consisting of degraded 
gasoline and diesel fuel.  
 
The highest contaminant concentrations remaining in-place were reported in the soil samples collected 
along the base of the north sidewall at a depth of 19 feet, and the bottom of the excavation towards the 
east half of the pit at a depth of 20 feet. TPHg and TPHd were reported in the north sidewall sample at 
concentrations of 1,100 milligrams per kilogram (mg/kg) and 360 mg/kg, respectively; and the samples 
collected from the bottom of the excavation towards the east portion of the pit were reported at 
concentrations of 1,500 mg/kg (TPHg) and 700 mg/kg (TPHd). Benzene and toluene were reported as 
non-detect in these two samples, and ethylbenzene and xylenes were reported in both samples at 
concentrations ranging from 1.7 micrograms per kilogram (ug/kg) to 2.7 ug/kg. 
 
On April 4, 2009, after the excavation was completed, approximately 270 tons of 3-inch-minus drain 
rock was placed in the excavation to a depth of approximately 3-feet below grade. The excavation was 
later completed and compacted by Caltrans’ construction contractor. The former UST area was paved 
over as part of the highway improvement project. 
 
On April 9, 2009, approximately 270 tons of petroleum hydrocarbon-impacted soil excavated from the 
site was disposed at the Altamont Class II landfill in Livermore, California.  
 
A UST Removal Report, dated May 11, 2009, detailing the UST removal activities was submitted to the 
Alameda County Health Care Services Agency (ACHCSA) on May 14, 2009.  
 
Prior to submittal of the UST Removal Report,  the ACHCSA issued a letter, dated May 7, 2009, 
directing Caltrans to investigate potential groundwater contamination in the area and hydraulically 
down gradient of the former tank pit, as well as impacts to soil immediately surrounding the former 
tank pit area. A copy of the ACHCSA letter is provided as Appendix A. 
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2.0 PROPOSED SCOPE OF WORK 
 
Based on information provided in the ACHCSA’s letter dated May 7, 2009, and information provided 
by Mr. Jerry Wickham (ACHCSA case worker) via a telephone conversation on June 18, 2009, we 
propose the following general scope of work: 
 
� Obtain soil boring permits from the Zone 7 Water Agency to advance three temporary borings; 
� Conduct utility clearance of the proposed boring locations; 
� Advance three temporary borings using a cone penetrometer test (CPT) sample rig for the 

purpose of collecting discrete-depth grab groundwater samples; 
� Submit groundwater samples for laboratory analysis; and  
� Prepare a report of findings. 
 
2.1 Pre-Mobilization 
 
Soil boring permits will be obtained from the Zone 7 Water Agency prior to implementing the field 
sampling.  
 
Underground Services Alert will be notified a minimum of 48 hours prior to advancing the borings and 
private utility locating service will be employed to identify unknown utilities which may be located in 
the areas of the proposed borings. 
 
2.2 Cone Penetrometer Test (CPT) Boring Advancement 
 
Discrete-depth groundwater samples will be collected from three sample locations to assess potential 
impacts to groundwater resulting from the previously described unauthorized release. The proposed 
boring locations are shown on Figure 2. 
 
One boring (CPT-1) will either be advanced through the asphalt road surface of Interstate 580 adjacent 
to the former UST excavation, or near the edge of the roadway closest to the former excavation. 
Presently, the area surrounding the former UST is still accessible and has not been opened up to traffic. 
If this area is accessible at the time this investigation is conducted we will core a hole through the 
asphalt road surface of Interstate 580 and advance a boring near the west end of the former UST 
excavation. If the roadway has been opened to traffic then we will attempt to advance a boring at the 
closest location to the former excavation area. 
 
Information presented in the UST Removal Report indicates the groundwater flow direction beneath the 
area is towards the west-northwest, which means the contaminant plume originating from the former 
UST excavation (if one exists) has likely migrated beneath Interstate 580. Since drilling borings in the 
roadway of Interstate 580 is not practical the closest down gradient locations from the former UST 
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excavation would be along the north shoulder of the highway approximately 200 to 300 feet away. 
Therefore, we propose advancing borings CPT-2 and CPT-3 at the locations shown on Figure 2, along 
the north shoulder of Interstate 580 in the reported down gradient groundwater flow direction from the 
former UST excavation. 
 
Each boring will be advanced using a cone penetrometer (CPT) sample rig. Two boreholes will be 
advanced at each boring location. The first borehole will be drilled to collect continuous lithologic 
data, and identify depths at which discrete groundwater samples may be collected, and the second 
borehole will be drilled to target sample depths to collect discrete-depth groundwater samples. 
 
Up to three discrete-depth groundwater samples will be collected from each boring location (depending 
on actual subsurface conditions encountered). The groundwater sample results obtained from each 
boring will be used to assess the vertical extent of impacts in groundwater, as well as the lateral extent 
of the petroleum hydrocarbon plume west and northwest of the former UST excavation. 
 
Each borehole will be advanced to a maximum depth of 50 feet. Depending on lithology and 
hydrogeologic data generated during the advancement of the first hole at each sample location, we will 
attempt to collect groundwater samples from up to three separate water bearing zones at each sample 
location. However, the actual number of samples collected for laboratory analysis will be a function of 
the actual hydrogeologic conditions encountered at the time the investigation is conducted. 
 
After sample collection is completed at each boring location, the boreholes will be backfilled to ground 
surface with Portland cement. If the borehole is located within asphalt or concrete the Portland cement 
will be backfilled to within six inches of ground surface, and the remaining six inches will be 
backfilled with concrete. 
 
2.2.1 Laboratory Analysis 
 
Groundwater samples will be analyzed for TPHg and TPHd following EPA Test Method 8015B, 
BTEX following EPA Test Method 8021B, volatile organic compounds (VOCs), ethylene dibromide 
(EDB) and 1,2-dichoroethane (DCA) following EPA Test Method 8260B. 
 
2.2.2 Equipment Decontamination and Waste Disposal 
 
The CPT drill rig drive rods will be decontaminated as they are removed from the ground. As the rods 
are retrieved from the borehole they are drawn through a circular-shaped squeegee, which 
mechanically removes soil and moisture from the rods. The rods are then steam cleaned prior to use in 
the next borehole. 
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Residual soil removed from the drive rods during the decontamination process, and rinsate fluids will 
be containerized in one 55-gallon drum. The drum will hauled to Geocon’s warehouse pending 
disposal arrangements. 
 

3.0 REPORT PREPARATION 
 
Once the field investigation is complete, a report detailing the results of the investigation will be 
prepared. The report will prepared and signed by a California Professional Geologist and will include 
copies of the Zone 7 Water Agency borings permits, CPT electronic boring logs, and analytical 
laboratory data sheets. The report will present the analytical laboratory results in tabular and graphical 
format 
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