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INTRODUCTION 
 
This Soil Excavation and Groundwater Investigation Work Plan (Work Plan) was prepared 
by Robert A. Booher Consulting (RAB Consulting) for E&B Natural Resources 
Management Corporation (E&B) as requested by Alameda County Department of 
Environmental Health (ACDEH), case number RO-0003181. This Work Plan describes the 
proposed project activities to satisfy ACDEH’s and San Francisco Bay Regional Water 
Quality Control Board (SFBRWQCB) requirements, to further define and remediate crude 
oil impacted soils and assess the potential for groundwater impacts at the site.  The site is 
located at E&B’s  Greenville Investment Group (G.I.G.) oil well production facility 
located at 8467 Patterson Pass Road, Livermore, in Section 7, T3S, R3E, MDB&M, 
Alameda County, California, as shown on Figure 1 and Figure 2.  
 
BACKGROUND  
 
The Livermore Oil Field is located approximately two miles east of Livermore and was 
discovered in 1967 when McCulloch Oil Corporation drilled and completed the G.I.G. No. 
1 well. It is unique in that it is California’s northernmost oil field. Initial production was 
approximately 397 barrels of oil per day (bopd). Field production peaked in May 1969 at 
16,388 barrels, just over 528 bopd. Eventually 10 production wells were drilled along with 
a succession of various companies operating the Livermore field. E&B acquired the lease 
from USA Exploration and Production LLC on December 1, 2006, and currently produces 
approximately 32 bopd with six active wells.  
 
The site is located in the eastern portion of Livermore Valley, elevation of the surrounding 
area is between 640 to 680 feet above mean sea level, along the western edge of the Diablo 
Range.  Relatively shallow and surface soils are comprised of alluvial and fluvial deposits. 
Rock units exposed in the area are Tertiary to Quaternary age valley fill sediments, the 
Livermore Formation, the Tassajara Formation, as well as the Franciscan Formation and 
the Great Valley Sequence.  These regional formations have been extensively folded and 
faulted.  The Greenville Fault is the youngest tectonic feature in the area, truncating all 
other structures, and lies within a mile of the site to the east. The Las Positas fault is within 
a 1.2 miles to the southwest.  The Corral Hollow Fault is located approximately 2 miles to 
the east of the site.  
 
Initial groundwater or saturated zone is anticipated to be less than 60 feet below grade, and 
there is a potential for shallower perched groundwater zones that most likely trend to the 
southwest.  The entire floor of the Livermore Valley overlies groundwater bearing 
materials, including continental deposits from alluvial fans, valley fill deposits, and 
outwash plains.  Domestic wells range in depths from 100-350 feet bgs, and municipal or 
irrigation wells range in depths of 315-810 feet bgs.    
 
In late March 2015, E&B decommissioned and removed a 250 barrel stock tank at its 
G.I.G. oil well production facility. During this process E&B noticed that the stock tank, 
which had been installed by E&B’s predecessor, appeared to have leaked.  E&B then 
proceeded to excavate stained areas initially thought to be limited to near surface soils. The 
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former tank location was located near the southeast corner of the fenced facility at 
approximate latitude 37.693548, longitude -121.689431 (NAD 83, Figure 2). Photographs 
of the excavation are attached to this Work Plan as Attachment A. Since the removal of the 
stock tank, an above ground 300 barrel wash tank and 100 barrel produced water tank have 
also been decommissioned and removed. 
 
An initial soil sample was collected by E&B from one (1) foot beneath the stock tank after 
tank removal on March 30, 2015.  Subsequent samples were collected when visual 
observation during the excavation indicated that soils were impacted by residual oil. The 
excavation was halted at the end of May at the request of ACDEH pending a Work Plan to 
address further investigation.  The current excavation measures approximately 8 feet below 
ground surface (bgs) at the greatest depth (western end), approximately 20 feet in width, 
and approximately 40 feet in length. The excavation tapers from the deepest portion of the 
excavation on the west end, upwards to subgrade at the east end.  
 
Additional soil samples were collected from the excavation during April and May 2015. 
Samples were collected with a backhoe at 5 feet bgs and 12 feet bgs from the western end 
of the excavation. A sample was also collected at 7 feet bgs from beneath the center of the 
former stock tank. Soil samples were analyzed for CAM 17 metals by EPA method 6010B, 
Total Petroleum Hydrocarbons (TPH) by EPA method 8015, volatile organic compounds 
(VOCs) by EPA method 8260B, Reactivity, Ignitability by EPA method 1030, and 
corrosivity by EPA method 9040. The soil sample at 7 feet bgs collected from beneath the 
stock tank on May 29, 2015, was additionally analyzed for semi-volatile compounds by 
EPA method 8270. Analysis of the verification soil samples collected after the initial 
excavation indicates residual petroleum hydrocarbons remain in the excavation sidewalls 
and bottom. Visual evidence also suggests residual petroleum hydrocarbon impact 
continues outside the fence towards the south. Analytical reports from soil samples 
collected are attached to this Work Plan in Attachment B. Some of the soil excavated was 
used as secondary containment berms on the lease, and the balance was profiled and 
approved to transport as nonhazardous to Potrero Hills Landfill in Suisun, California. 
  
SCOPE OF WORK 
 
The purpose of this Work Plan is to present E&B’s proposal to further assess and 
remediate petroleum hydrocarbon impacted soils resulting from the leaking stock tank.  
This Work Plan also describes protocols to determine if shallow groundwater has been 
impacted.  Additionally, this Work Plan describes methods used to characterize waste 
streams for appropriate handling and disposal during excavation and ground investigation 
activities.  
 
TASK 1 – PERMITTING AND PRECONSTRUCTION ACTIVITES 
 
Upon receipt of the Work Plan approval from ACDEH, a drilling permit for soil boring 
activities and a grading permit will be obtained from the appropriate Alameda County 
Departments for the activities described in this Work Plan. An access agreement as 
requested by the surface owner will also need to be executed prior to conducting activities 
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outside the fenced area. Prior to beginning work on site, personnel will be required to 
review the Health and Safety Plan found in Attachment C. ACDEH will be notified a 
minimum of 48 hours in advance of excavation and sampling activities. 
 
TASK 2 – EXCAVATION AND SAMPLING ACTIVITIES 
 
E&B proposes to continue excavation activities in the vicinity of the stock tank (see Figure 
2). Excavation activities will continue to remove residual oil impacted soils extending from 
the former stock tank area. If visual and organic vapor monitoring indicates the presence of 
residual contaminants, then the excavation will continue until confirmation sampling 
indicates impacted soils have been removed to the extent physically feasible, or until 
SFBRWQCB’s risk-based environmental screening levels for various contaminates are 
acceptable for leaving soils in place.  Sampling of soils from the final excavation sidewalls 
and bottom will determine the effectiveness of the excavation activities. 

 
Excavated soils will be stockpiled on and covered with plastic sheeting (visqueen). A 
discrete stockpile sample will be collected for approximately every 25 cubic yards (cy) of 
soil removed. The laboratory will then composite every four (4) stockpile samples in the 
laboratory for one analysis representing approximately every 100 cy of stockpiled material. 
If the over burden during additional excavation activities is suspected to be “clean”, then 
these soils will be segregated and sampled discretely every 20 cy for possible reuse. 

 
Excavation sidewall and bottom confirmation soil samples will be collected directly from 
the excavator or backhoe bucket using pre-cleaned stainless steel sample tubes. Sample 
tubes will be pushed into the soil until zero head space has been achieved, and the ends of 
the tubes will be covered with aluminum foil or Teflon sheeting prior to placing plastic end 
caps on both ends. Each sample will be labeled and the location will be measured in depth 
and mapped as to where it was collected within the excavation. 
 
Though not anticipated, if water is present during the proposed excavation activities, grab 
water samples will also be collected using the appropriate laboratory supplied bottles with 
the appropriate preservatives for analysis requirements. 
  
Pending laboratory results, stockpiles will be profiled for appropriate disposal under 
manifest to a disposal facility. 
 
All samples collected will be labeled, entered on a chain-of-custody form, placed in a 
cooler with either ice or frozen “blue ice” prior to transporting samples under a Chain-of-
Custody form to and analyzed by a California Environmental Protection Agency (EPA) 
certified laboratory for Federal Resource Conservation and Recovery Act (RCRA) and 
California (Title 22) Hazardous Waste Criteria. 

 
Excavation photographs will be taken to document the work prior to, during and post 
excavation activities. 
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TASK 3 – ANALYTICAL REVIEW, CHARACTERIZATION AND DISPOSAL 
 
Confirmation soil samples collected during excavation activities will be analyzed for CAM 
17 metals (EPA 6010), volatile organic compounds (EPA 8260B), semi-volatiles including 
PCBs (EPA 8270C), total recoverable hydrocarbons (EPA 8015). Additional analytical 
tests may be required for disposal purposes or if suspect material is encountered. Though 
not anticipated, if groundwater is encountered in the excavation, final excavation 
confirmation samples will include water samples from the excavation, and may be 
additionally analyzed for general minerals (electrical conductivity, chlorides, boron, 
sodium, sulfate, and pH).  

 
Sample analytical reports will be submitted to ACDEH for review and approval prior to 
backfilling activities and stockpile disposal or reuse. Waste deemed as hazardous would be 
transported under hazardous waste manifests to a Class I facility such as the Waste 
Management Kettlemen Hills facility or the closest cost effective Class I facility. 
Alternatively nonhazardous soils will be profiled for disposal at the appropriate Class 2 or 
Class 3 landfills.  Non-hazardous materials transported for disposal, will be transported 
under a non-hazardous waste manifest or Bills of Laden.  All manifests or other transport 
and disposal documents will be included in final reports documenting implementation of 
this Work Plan. 
 
TASK 4 – EXCAVATION BACKFILL ACTIVITIES  

 
The excavation will be backfilled in six (6) to eight (8) inch lifts and compacted to a 
minimum of 85% relative compaction with clean imported material. The imported material 
will be native soils generated from grading projects that require the cut and removal of 
native soils from various E&B projects in the area, or imported from a quarry. No recycled 
materials, soil from existing well pads or previously disturbed soils with possible 
hydrocarbon impact will be used. Photographs will be taken to document backfill 
activities.  There will be no engineered compaction tests completed unless expressly 
directed by the Client or regulatory agencies. 
 
TASK 5 – GROUNDWATER INVESTIGATION 

 
If groundwater is not encountered in the excavation during the soil remediation activities, 
the excavation will be backfilled to grade, and the groundwater investigation will 
commence.  A minimum of one boring will be drilled to groundwater where the former 
stock tank was located. If the soil sample collected in the vadose and/or smear zone above 
the saturated zone is suspect of hydrocarbon impact via monitoring with use of a Photo Ion 
Detector (PID) or Organic Vapor Meter (OVM), then additional borings may be performed 
stepping out from the original location another 20 to 50 feet, and a two-inch monitoring 
well may be installed. 
 
We will direct our subcontract drilling company to advance one (1) exploratory soil probes 
(or borings) to reach the first encountered groundwater aquifer or perched zone (estimated 
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to be 30-60 feet bgs) to evaluate the potential for residual contamination.  Upon 
encountering shallow groundwater, we will collect a grab groundwater sample from the 
probe or boring. 
 
Soil samples will be collected from subsurface soils continuously if direct push 
methodology is used, or every five (5) feet using a split spoon sampler if an auger system 
is used.  Soil samples and cuttings will be field screened with a PID or OVM, logged, and 
selected samples will be transported to the laboratory and analyzed for analysis previously 
mentioned.  Lithologic logs will be prepared during the field work by our California State 
Professional Geologist, who will also supervise the drilling and sample collection 
activities. 
 
Upon encountering shallow groundwater, a temporary 1-inch diameter PVC well screen 
will be inserted into each probe or boring to allow for groundwater accumulation and to 
prevent formation collapse.  Groundwater samples will be decanted into labeled, laboratory 
supplied bottles appropriate for the required analysis as described in a previous section of 
this Work Plan.  Sample containers will be logged on a Chain-of-Custody form and placed 
in an ice chest containing frozen “blue ice” for transport to our subcontracted California 
State Certified analytical laboratory.   
 
Sampling equipment will be decontaminated by steam cleaning and/or washing with 
phosphate-free detergent and rinsing with potable water between each use.   
 
Upon completion of groundwater sampling, the soil probe (or boring) holes will be back 
filled with neat cement to within 6 inches of the surface.  The upper 6-inches of the probe 
holes will be patched with asphalt, cement or soil to match the existing surface. 

 
 TASK 6 – SOIL AND GROUNDWATER INVESTIGATION REPORT 
PREPARATION  
 
Upon completion of Tasks 1 through 5, a Soil Excavation and Groundwater Investigation 
Report will be prepared by RAB Consulting’s California State Professional Geologist and 
submitted to ACDEH.  The report will include a description of field procedures, 
photographs (site work, waste removal, pre and post excavation and backfill activities), 
results of analytical testing, site maps with relevant investigation and excavation sampling 
locations, measurements and depths with excavation soil logs, drill lithologic logs, and 
waste transport and disposal documentation. Final report will include our conclusions and 
recommendations. 
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ATTACHMENT A: 
Site Photographs 



 

 
Photograph 1: 

Facing west at the excavation under the former produced water tank location. 
 

 
Photograph 2:  

Facing southwest from the northeast corner of the former production tank compound. 
 



 

ATTACHMENT B 
Laboratory Analytical Reports 















































 
 

ATTACHMENT C:  
Site Health and Safety Plan



 
 

SITE HEALTH & SAFETY PLAN 
G.I.G. Oil Well Facility, 8467 Patterson Pass Road, Livermore, CA 

 
GENERAL INFORMATION: 
 
SITE:  G.I.G. Lease, Livermore Oil Field, 8467 Patterson Pass Road, Livermore, CA  
 
CLIENT: E&B Natural Resources Management Corporation, 1600 Norris Road, Bakersfield, 
CA 93308 
 
PREPARED BY:  Robert A. Booher Consulting, Fairfield, CA (707) 399-7835 
 
OBJECTIVES:  To provide a Site Health & Safety Plan for the safe completion of excavation 
and possible drilling activities, and soil/water sample collection. 
 
DOCUMENTATION/SUMMARY:  Petroleum hydrocarbons, crude oil, fuels may be present 
in soils at low to high concentrations. Site work includes excavation, drilling borings, soil and 
ground water sampling, and backfill excavations. 
 
SITE/WASTE CHARACTERISTICS: 
 
POSSIBLE WASTE TYPES: Solid, fuels, VOC’s, PCB’s, metals at low concentration. 
 
CHARACTERISTICS:  Possible odors, staining. 
 
FACILITY DESCRIPTION:   Oil field and oil production facility. 
 
HAZARDOUS EVALUATION: 
 
PARAMETER: Level D - low hazard / low risk, minimal vapors. 
 
HEALTH:  Inhalation, Ingestion, do not ingest soils, wash hands before eating. 
 
SPECIAL PRECAUTIONS AND COMMENTS 
 
Correct safety procedures must be followed per Site Health and Safety Plan. Backhoe or 
excavator safety is primary concern, moving arm and bucket. On site personnel will not enter 
excavations. When drilling, primary concerns includes moving or spinning equipment, 
possible overhead conditions. 
 
SITE SAFETY WORK PLAN: 
 
PERIMETER ESTABLISHMENT: Use barricades and/or traffic cones to secure excavation 
area and identify work area as needed, if there is any nearby pedestrian or vehicle traffic. Site 
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is currently fenced and locked and will continue to be fenced and locked. 
 
PPE:     Level of Protection:             EPA Level D 
             Modifications:                      Hard Hats, Gloves, Respirator on site. 
             Surveillance Equipment:      PID or OVM 
 
SITE ENTRY PROCEDURES: Cone as necessary around excavation equipment and workers 
as needed. Barricades and caution tape to keep pedestrian traffic at a safe distance if needed. 
 
DECONTAMINATION:   Personal:   Wash with detergent and water         
 
EQUIPMENT:                    Excavator, loader, small drill rig. Soil to be placed on plastic 
                                             sheeting and covered until transported. 
 
FIRST AID:                         First aid kit on site. 
 
WORKER LIMITATIONS:  Utilities to be identified & marked per owner consultation. USA 
notified at least 48 hours in advance. 
 
TEAM COMPOSITION:  Jeff Monroe, project geologist. Backhoe/drill operators and E&B 
personnel (will have own Site Health and Safety Plan). 
 
EMERGENCY INFORMATION 
 
LOCAL RESOURCES:    Ambulance/Hospital                       911 
                                            Police/Sheriff/Highway Patrol          911 
                                            Fire Department                           911 
 
SITE RESOURCES:         Fire Extinguisher, First Aid Kit, Telephone  
                                            and Water. 
 
EMERGENCY CONTACTS:  Jeff Monroe, cell phone      (530) 237-6628 
                                                    Mike Smith, E&B               (661) 619-8675 
                                                    Charlie Davis, E&B            (661) 619-9927 
 
EMERGENCY ROUTES: 
 
Medical Facility –  

      Valley Memorial Hospital (925) 447-7000, 1111 E. Stanley Blvd.,              
      Livermore, CA. From project drive 3.0 miles west on Patterson Pass Rd 

                               Right at Mines Road 0.5 mile, Left on 1st Street 2.1 miles until 1st Street 
                               Becomes Holmes Street, continue 0.2 mile, Right on Murrieta Blvd. 0.5                         
                               mile to E. Stanley Blvd., right 0.3 mile on E. Stanley to Hospital on right.  
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SIGN OFF SHEET 

 
All personnel on site have read and understand the Site Health and Safety Plan. All personnel 
will comply with safety procedures. 
 
NAME (Print)                              RESPONSIBILITY/COMPANY                  SIGNATURE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


