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2.0 DECLARATION 
 
On behalf of ConocoPhillips Company (COP), Delta Consultants (Delta) has prepared this Work 
Plan for Replacement of Monitoring Wells 1, 2B, and 3 proposing the replacement of three 
monitoring wells at 76 Service Station Number 7376, in Pleasanton, California.  This work is 
proposed to rectify excessively long screened intervals, approximately 30 feet, across multiple 
potential aquifer sands in monitoring wells MW-1, MW-2B and MW-3.  The wells will be replaced 
with nested wells with short, two to five foot screened intervals at field selected depths based on 
core analysis and previously conducted CPT borings (Delta, May 20, 2008 Soil and Groundwater 
Investigation Report) to assess two potential aquifer sands underlying the site. Replacement 
wells will be labeled MW-1A,B, MW-2C,D, and MW-3A,B (Figure 2). 
 
3.0 SITE BACKGROUND AND DESCRIPTION 
 

3.1 SITE BACKGROUND 
 
The site was developed in 1899 as a warehouse to store grain and hay (Amador-Livermore 
Valley Historical Society, 1994).  According to a Sanborn map, an “in-ground” storage tank for oil 
was installed on-site in 1907.  A service station was first constructed on the site in 1976 (Enviros, 
1995).  Between November 8, 1982 and February 8, 1985, the Pleasanton Fire Department 
(PFD) responded to five separate fuel releases at the site (PFD, 1988).  The releases occurred 
prior to acquisition of the property by Unocal Corporation in 1988, and prior to ConocoPhillips 
assuming operations at the site. 
 

3.2 PREVIOUS ASSESSMENT 
 
The site was developed in 1899 as a warehouse to store grains and hay. According to a Sanborn 
map, an "in-ground" storage tank for oil was installed onsite in 1907. A service station was first 
constructed on the site in 1976. Between November 8, 1982 and February 8, 1985, the 
Pleasanton Fire Department (PFD) responded to five separate fuel releases at the site. The 
releases occurred prior to acquisition of the property by Unocal Corporation in 1988, and prior to 
ConocoPhillips assuming operations at the site. 
 
June 1987: Three exploratory soil borings, B-1, B-2, and B-3, were drilled at the site and sampled 
by Applied GeoSystems (AGS) .. Borings B-1 and B-2 were drilled to a final depth of 46.5 feet 
below ground surface (bgs) and B-3 was drilled to 55 feet bgs (Figure 2). Three soil samples from 
each boring were analyzed for total petroleum hydrocarbons as gasoline (TPH-G) and benzene, 
toluene, ethylbenzene, and xylenes (BTEX). In addition, a sample collected at 35 feet bgs from B-
1 (sample S-35-Bl) was also analyzed for total petroleum hydrocarbons as diesel (TPH-D). A 
sample collected at 10 feet bgs from B-3 was reported as non-detect for all analytes. The 
remaining samples contained petroleum hydrocarbons at concentrations ranging from 7.72 to 
188.8 parts per million (ppm) of TPH-G and 0.07 to 17.1 ppm of benzene. Sample 5-35-Bl also 
contained 1,325 ppm of TPH-D. Groundwater was not encountered in the borings. 
 
August 1987: One soil boring, B-4, was advanced by AGS to a total depth of 66.5 feet bgs (Figure 
2). One soil sample collected at 35 feet bgs contained 100.5 ppm of TPH-G, 1.4 ppm of benzene, 
and 1,835 ppm of TPH-D. A second soil sample collected at 65 feet bgs was reported as non-
detect for TPH-G, TPH-D, and BTEX. Groundwater was not encountered in the boring.  
 
December 1987: AGS advanced three soil borings (B-5, B-6, B-7) to a total depth of 96.5 feet bgs 
and completed the borings as groundwater monitoring wells MW-l, MW-2, and MW-3 (Figure 2). 
The wells were completed at depths of 96.5, 85, and 96.5 feet bgs, respectively. Saturated soil 
was initially encountered at approXimately 80 feet bgs. Two soil samples collected at 35 and 70 
feet bgs in boring B-5 were reported as non-detect for TPH-G, TPH-D, and BTEX. One soil 
sample collected at 35 feet bgs in boring B-6 contained 15.0 ppm of TPH-G, 6,300 ppm of TPH-D 
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and was non-detect for benzene.  One soil sample collected at 70 feet bgs in boring B-6 was 
reported as non-detect for TPH-G, TPH-D, and BTEX. A sample collected at 55 feet bgs in boring 
B-7 contained 390 ppm of TPH-G, 1.3 ppm of benzene, and 220 ppm of TPH-D. A sample 
collected at 75 feet bgs in boring B-7 contained 5.0 ppm of TPH-G, 30.0 ppm of TPH-D, and was 
nondetect for BTEX. Groundwater samples collected from well MW-l, MW-2, and MW-3 
contained petroleum hydrocarbon concentrations ranging from 0.0500 to 24,000 ppm of 
TPH-G, 0.058 to 2,600 ppm of benzene, and 0.620 to 2,300 ppm of TPH-D. 
 
December 1987: Four 12,000-galion USTs were replaced with two 12,000-galion doublewall 
USTs. An unknown volume of contaminated soil was reportedly removed and transported to a 
Class I facility. The property and facilities were sold to the Unocal Corporation in February 1988. 
 
September 1994: Kaprealian Engineering, Inc. (KEI) conducted soil sampling services during a 
dispenser and product piping upgrade at the site. A total of twelve trench soil samples were 
collected at approximately 3 feet bgs. Petroleum hydrocarbons were detected in the samples at 
concentrations ranging from non-detect to 8,900 ppm of TPHG, and non-detect to 65 ppm of 
benzene. Upon receipt of the analytical data, overexcavation was conducted in the area of two 
soil samples with elevated hydrocarbon concentrations. Three soil samples were collected at 
approximately 9 feet bgs. The two overexcavation samples were reported to contain 13 and 17 
ppm of TPH-G and 0.020 to 0.029 ppm of benzene. The third soil sample, collected laterally 
between the two overexcavation samples, contained 4,400 ppm of TPH-G and 29 ppm of 
benzene. 
 
February 1995: KEI destroyed monitoring well MW-2 and advanced two soil borings (MW2B and 
EB-1). Boring MW-2B was completed as a monitoring well. Well MW-2 was destroyed due to 
asphalt tar being introduced into the well casing during repaving activities at the site. Soil boring 
EB-1 was drilled to a total depth of 66 feet bgs and well MW-2B was drilled and constructed to a 
total depth of 91 feet bgs (Figure 2). A total of twenty-nine soil samples were collected during 
boring EB-1 and MW-2B drilling activities. Samples collected from 5 to 50 feet bgs from EB-1 
contained petroleum hydrocarbon concentrations ranging from 27 to 15,000 ppm of TPH-G, 0.29 
to 340 ppm of benzene, and 55 to 3,600 ppm of TPH-D. Samples collected from 55 to 65 feet bgs 
from EB-1 contained petroleum hydrocarbon concentrations ranging from non-detect to 6.4 ppm 
of TPH-G, non-detect to 0.89 ppm of benzene, and non-detect for TPH-D. Soil samples collected 
from 5 to 65 feet bgs in well boring MW-2B contained petroleum hydrocarbons concentrations 
ranging from 1.0 to 720 ppm of TPH-G, non-detect to 9.5 ppm of benzene, and non-detect to 
2,400 ppm of TPH-D. Soil samples collected from 70 to 80 feet bgs in well boring MW-2B were 
reported as non-detect for TPH-G, BTEX, and TPH-D. Enviros was contracted to complete a 
Phase I Environmental Site Assessment for the site in early 1995. 
 
July 1996: KEI advanced three soil borings and completed them as groundwater monitoring wells 
MW-4, MW-5 and MW-6 to total depths of 73.5 to 93 feet bgs. Well MW-4 was installed onsite 
and wells MW-5 and MW-6 were installed offsite on the former Southern Pacific Railroad right-of-
way (Figure 2). A total of forty-seven soil samples were collected from the well borings and 
analyzed for TPH-G, BTEX, and fuel fingerprinting. Soil samples from well boring MW-4 
contained low concentrations of petroleum hydrocarbons ranging from non-detect to 47 ppm of 
TPH-G, non-detect to 0.27 ppm of benzene, and non-detect to 15 ppm of TPH-D. Soil samples 
collected in the upper 50 feet of well boring MW-5 were reported as non-detect for TPH-G and 
TPH-D, and contained benzene in concentrations ranging from non-detect to 0.038 ppm. 
Samples collected between 55 and 65 feet bgs in MW-5 contained petroleum hydrocarbon 
concentrations ranging from 32 to 560 ppm of TPH-G, 0.28 to 3.9 ppm of benzene, and non-
detect to 450 ppm of TPH-D. Samples collected from MW-6 contained petroleum hydrocarbon 
concentrations ranging from non-detect to 5.0 ppm of TPH-G, non-detect to 1.2 ppm of benzene, 
and non-detect for TPH-D except for 200 ppm detected at 55 feet bgs. Petroleum hydrocarbon 
concentrations in the range of kerosene, motor oil, and unidentified extractable hydrocarbons 
were also identified in the samples collected from the well borings. 
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June 1997: Separate phase hydrocarbons (SPH) were identified in well MW-5 during quarterly 
monitoring activities. 
 
December 1997: Entrix Inc. conducted a forensic geochemical analysis on SPH extracted from 
well MW-5. The SPH was probably composed of a mixture of over 50% refined gasoline and 
heavier hydrocarbons. The gasoline constituents appeared to be relatively fresh. The heavier 
hydrocarbon mixture had a carbon distribution ranging from about C13 to C33. This distribution is 
similar in nature to a very weathered crude oil or Bunker C fuel, not refined petroleum products 
such as diesel #2, motor oil, lube oil, etc. 
 
June/August 1998: Five onsite soil borings (B-8 through B-12) were advanced and two offsite 
downgradient groundwater monitoring wells (MW-7, MW-8) were installed by Gettler Ryan, Inc. 
(GR) (Figure 2). A total of forty soil samples were collected from the soil and well borings and 
analyzed for TPH-G, BTEX, methyl tertiary butyl ether (MTBE), TPH-D, and total petroleum 
hydrocarbons as oil (TPH-O). Petroleum hydrocarbon concentrations in the soil samples range 
from non-detect for all analytes for soil boring B-8 and well boring MW-7, to a maximum of 1,700 
ppm of TPH-G and 21 ppm of benzene (B-12 at 37.5 feet bgs), 14,000 ppm of TPH-D, 2.6 ppm of 
MTBE (B-12 at 28.5 feet bgs), and 5,200 ppm of TPH-O (B-11 at 10.5 feet bgs). Elevated 
concentrations of petroleum hydrocarbons were concentrated at 24.5 and 31 feet bgs in boring B-
10, from the surface to 61 feet bgs in boring B-11, at 28.5, 37.5 and 47 feet bgs in boring B-12, 
and at 45.5 feet bgs in well boring MW-8. In addition, two soil samples containing visible free 
product were collected from boring B-11 (near the former UST excavation) at 10.5 and 61 feet 
bgs and submitted to Global Geochemistry Corp. for hydrocarbon fingerprinting chemical 
analysis. The results of these analyses was that the free product from both samples was 
composed of approximately 90% highly to severely weathered semi-volatile and high boiling 
components identified as crude oil and 10% of slightly weathered gasoline. 
 
October-November 2000: GR advanced one offsite soil boring (B-13) and advanced and installed 
two offsite groundwater monitoring wells (MW-9, MW-10). A total of twenty eight soil samples 
were collected from the soil and well borings and analyzed for TPH-G, BTEX, and MTBE. Soil 
samples collected from well boring MW-9 between 16 and 60.5 feet and boring B-13 between 
85.5 and 126 feet bgs were reported as non-detect for all analytes. Some soil samples collected 
from well boring MW-10 contained TPH-G, benzene,unidentified hydrocarbons with a carbon 
range of C6 to C12, and MTBE. Nine soil samples collected from boring B-13 between 7.5 and 
73.5 feet bgs contained TPH-G, unidentified hydrocarbons with a carbon range of greater than 
C10, benzene, and MTBE. Grab groundwater samples were collected from each of the borings. 
Groundwater samples collected at 128.5 and 133 feet bgs from boring B-13 contained 150 and 
620 ppb TPH-G, 17 and 53 ppb benzene, and 3.5 and 3.7 ppb MTBE, respectively. Groundwater 
sample G-1, collected from well boring MW-9 at 55 feet bgs, contained 66 ppb MTBE. The 
groundwater sample collected at 90 feet bgs from well boring MW-10 contained 34 ppb MTBE. 
The groundwater sample collected at 95 feet bgs from well boring MW-10 contained 230 ppb 
TPH-G and 54 ppb MTBE. Five soil samples collected from well boring MW-9 between 16 and 
60.5 feet bgs were reported as non-detect for all analytes. Nine soils samples were collected from 
well boring MW-10 between 5.5 and 90.5 feet bgs. These soil samples were reported as 
nondetect for all analytes except for 9.7 ppm TPH-G, 0.035 ppm benzene, and 240 ppm TPH-G 
and unidentified hydrocarbons with a carbon range of C6 to C12 at 38 feet bgs, and 0.71 ppm 
benzene and 1.2 ppm MTBE by United States Environmental Protection Agency (EPA) Method 
8020. Five samples collected from boring B-13 between 85.5 and 126 feet bgs were reported as 
non-detect for all analytes. Nine soil samples collected from boring B-13 between 7.5 and 73.5 
feet bgs contained petroleum hydrocarbons at concentrations ranging from non-detect to 14,000 
ppm TPH-G and unidentified hydrocarbons with a carbon range of greater than C10 (at 28 feet 
bgs), non-detect to 100 ppm benzene (at 28 feet bgs), and non-detect to 0.18 ppm MTBE (at 57 
feet bgs). Grab groundwater samples were collected from each of the borings. Groundwater 
samples B-13-128.5 and B-13-133, collected at 128.5 and 133 feet bgs from boring B13, 
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contained 150 and 620 ppb TPH-G, 17 and 53 ppb benzene, and 3.5 and 3.7 ppb MTBE, 
respectively. Groundwater sample G-1, collected from well boring MW-9 at 55 feet bgs, contained 
66 ppb MTBE and was reported as non-detect for TPH-G and MTBE. Groundwater sample MW-
10-90, collected at 90 feet bgs from well boring MW-10, was reported as non-detect for TPH-G 
and benzene, and contained 34 ppb MTBE. Groundwater sample MW-10-95, collected at 95 feet 
bgs from well boring MW-10, was reported as non-detect for benzene, and contained 230 ppb 
TPH-G and 54 ppb MTBE.  
 
September 2001: Two offsite soil borings were drilled by GR and completed as groundwater 
monitoring wells MW-ll and MW-12. The wells were installed to total depths of approximately 86 
and 88 feet bgs, respectively. Soil samples were reported as nondetect for all analytes. A grab 
groundwater sample collected from a perched groundwater zone at 40 feet bgs in well boring 
MW-12 was reported as non-detect for TPH-G, BTEX, and MTBE. 
 
October 2003:Site environmental consulting responsibilities were transferred to TRC. 
 
October 2007: Site environmental consulting responsibilities were transferred to Delta. Four 
onsite wells (MW-1, MW-2B, MW-3 and MW-4) and eight offsite wells (MW-5 through MW-12) 
have been monitored and sampled quarterly from December 1994 to the present. SPH was not 
present in onsite or offsite wells during the most recent groundwater monitoring and sampling 
event conducted on December 27, 2007. SPH was present in the casing of well MW-2B during 
the previous quarter and has been present periodically in well MW-5 since June 1997. Previous 
analysis of the SPH showed it contained a mixture of refined gasoline and heavy hydrocarbons. 
Excluding MW-5, petroleum hydrocarbon concentrations in the groundwater onsite and offsite 
have ranged from non-detect to 41,000 ppb TPH-G, non-detect to 3,200 ppb benzene, non-detect 
to 12,200 ppb MTBE, and non-detect to 4,380 ppb TPH-D. Depth to groundwater has fluctuated 
from approximately 45.83 to 92.23 feet below TOC. Groundwater flow has ranged from south to 
northwest with a hydraulic gradient of approximately 0.07 to 0.2 feet/foot. 
 
May 2008:  Delta advanced seven CPT borings and prepared Soil and Groundwater Investigation 
Report. 
 

3.3 SENSITIVE RECEPTOR SURVEY 
 
In 2005, a Sensitive Receptor Survey Report was prepared by TRC to identify domestic and 
municipal wells within one-half mile of the Site and evaluate nearby surface water bodies as 
possible sensitive receptors.  No water supply wells were identified within one-half mile radius of 
the Site.  Two surface water bodies, Damon Slough and Lion Creek, were identified as possible 
sensitive receptors.   

3.4 HYDROGEOLOGIC SITE CONDITIONS 
  
The subject site is located at the base of the northwest end of the Valle De San Jose.  The site is 
underlain by Holocene age coarse grained alluvium interpreted to be alluvial fan deposits.  These 
deposits are composed of unconsolidated, well bedded, moderately sorted, permeable sand and 
silt, with coarse sand and gravel becoming abundant toward fan heads and in narrow canyons 
(Helley, 1979).  The site is also located approximately 1,000 feet west and north of Pliocene 
and/or Pleistocene non-marine sedimentary Livermore Gravel (Diblee, 1980). 
 
The site is located within the Amador Sub-basin of the Livermore Valley Groundwater Basin.  The 
main watercourses in the basin are the Arroyo Valle and Arroyo Mocho, which both drain into the 
Arroyo de la Laguna.  There are three municipal water supply wells within 0.5 miles of the site.  
Monitoring wells maintained by the City of Pleasanton are located approximately 230 feet to the 
south of the site.  The estimated depth to the regional groundwater is 40 fbg and the regional flow 
direction is north and northeast (ACWD-Zone 7, 1993).  
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The City of Pleasanton is served by the Zone 7 Water Agency. Based on information provided by 
personnel from the Zone 7 Water Agency, the City of Pleasanton obtains 80% of its water from 
the Hetch-Hetchy reservoir, the San Joaquin/Sacramento Delta and multiple deep-water wells 
located in the Fremont area. The remaining water is pumped from wells in Pleasanton that range 
in depth from 50-600 feet. 
 
4.0 PRE-FIELD ACTIVITIES AND UTILITY LOCATION 
 

4.1 PERMITTING/HASP PREPARATION 
 
Drilling permits will be obtained for the boring and the monitoring wells as necessary from the 
appropriate parties prior to commencing field work.  Delta will prepare a Health and Safety Plan 
(HASP) specific to the site and work being performed in accordance with Title 8, Section 5192 of 
the California Code of Regulations.  This will contain a list of emergency contacts, as well as 
hospital route maps to the nearest emergency facility and Occupational Heath Center, and will be 
reviewed daily by field personnel as part of tailgate safety SOP. 
 

4.2 SITE MARKING/UTILITIY CLEARANCE 
 
The proposed boring locations will be marked in the field prior to drilling, and Underground 
Services Alert (USA) will be contacted at least 48 hours prior to initiating drilling to minimize the 
risk of damaging underground utilities.  A private utility locator will also be retained to survey the 
locations and further minimize the risk of damaging underground utilities.  Additionally, an air-
knife vacuum truck will be used to clear the proposed boring and monitoring well locations to a 
depth of at least 5 feet bgs prior to drilling. 
 
5.0 PROPOSED MONITORING WELL INSTALLATIONS 
 
Existing wells MW-1, MW-2B, and MW-3 will be properly abandoned prior to installation of nested 
wells MW-1A,B, MW-2C,D, and MW-3A,B.  Monitoring wells MW-1, MW-2A and MW-3 will be 
abandoned under permit and in accordance with California Well Standards, Bulletin 74-90 by a C-
57 licensed drilling contractor. 
 
Ten and one quarter inch I.D. hollow stem auger will be used to set surface conductor casings 
through upper contaminated zones. Six and one quarter inch I.D. auger will be used to drill out of 
the conductor casing and complete the monitoring wells.  Based on previously conducted soil and 
CPT borings conducted in the immediately vicinity the proposed monitoring wells, the borings will 
be advanced to 45 feet bg directly without sampling.  From 45 feet to target depth stratigraphy will 
be defined utilizing continuous core with acetate sleeve to first encountered aquifer sand 
estimated, based on CPT data, to occur at a depth of approximately 58 feet bg.  The second 
target aquifer sand is estimated to be encountered at 75 feet bg.  Upper potentially contaminated 
zones will be sealed off by emplacement of 8 ¼ inch I.D. steel conductor casing.  The exact depth 
of casing will be field determined for each well.  The surface conductor casing grout seal will be 
allowed to cure for a minimum of 24 hours prior to drilling out of the casing shoe. 
 

5.1 MONITORING WELL CONSTRUCTION 
 
Wells will be constructed (Figure 3) in a 6 1/4 inch I.D. auger boring of 2 inch ID PVC with 0.010 
inch slotted screen with end cap and Loanstar #2/12 gravel pack (or equivalent) extending 
approximately one foot above the top of the screen.  The gravel pack will be emplaced via treme 
pipe or equivalent.  Approximately two foot granular bentonite seal will be placed on top of the 
gravel pack.  The bentonite seal will be hydrated with a minimum of two gallons of clean potable 
water prior to installation of the neat cement seal if it extends above groundwater.  The well will 
be completed by installation of a neat cement seal to ground surface, a concrete sanitary seal, 



76 Service Station No. 7376, AOC# 1652             February 27, 2009 
Work Plan for Replacement of Monitoring Wells 1, 2B, and 3                                     Page 9 of 10  
 
 
locking cap, and traffic rated water-resistant well-head vault.  The monitoring well grout seal will 
be allowed to cure for a minimum of 24 hours prior to being developed and a minimum of 72 
hours prior to initial sample collection.  All monitoring wells will be developed by gentle surging 
and pumping until developed water is less than 10 Nephelometric Turbidity Units (NTU) as 
measured by a properly calibrated turbidity meter. 
 

5.2 SOIL SAMPLING AND LABORATORY ANALYSIS 
 
Soil samples will be collected for laboratory analysis from continuous core samples from field 
selected depths.  A maximum of 10 soil samples will be collected from each boring.  A pre-
calibrated photo-ionization detector (PID) will be used to field screen soil samples for the 
presence of organic vapors.  Discrete soil samples retained for analysis will be cut to size from 
the continuous core sleeve, capped with Teflon sheeting and tight-fitting plastic end caps, 
properly labeled with a unique identification number, placed in an ice-chilled cooler, and 
transported to a California-certified analytical laboratory with chain of custody documentation.  
Soil samples will be analyzed for TPHg, TPHd, TPH(Aviation Gas), and TPH(Jet Fuel) by EPA 
Method 8015M, benzene, toluene, ethylbenzene, toluene, xylenes, methyl tertiary butyl ether 
(MTBE), ethyl tertiary butyl ether (ETBE), di-isopropyl ether (DIPE), tertiary amyl methyl ether 
(TAME), tert butyl alcohol (TBA), ethylene dibromide (EDB), ethylene dichloride (EDC) and 
ethanol by EPA Method 8260. 
 

5.3 GROUNDWATER SAMPLING AND LABORATORY ANALYSIS 
 
Groundwater grab samples will be collected from all borings from field selected depth discrete 
intervals based on the continuous core samples.  The groundwater samples will be placed into 
laboratory supplied sample bottles labeled with a unique identification number.  The samples will 
then be placed into an ice-chilled cooler and transported to a California-certified analytical 
laboratory with chain of custody documentation.  Groundwater samples will be analyzed for 
TPHg, TPHd, TPH(Aviation Gas), and TPH(Jet Fuel) by EPA Method 8015M, benzene, toluene, 
ethylbenzene, toluene, xylenes, methyl tertiary butyl ether (MTBE), ethyl tertiary butyl ether 
(ETBE), di-isopropyl ether (DIPE), tertiary amyl methyl ether (TAME), tert butyl alcohol (TBA), 
ethylene dibromide (EDB), ethylene dichloride (EDC) and ethanol by EPA Method 8260.  
 

5.4 SAMPLE POINT SURVEY 
 
Following the completion of the sampling event, a California licensed surveyor will survey the 
northing and easting of the monitoring well locations using Datum NGVD29 or NAD 88.  A global 
positioning system (GPS) will also be used to survey in the latitude and longitude of the wells to 
be uploaded into California’s GeoTracker database system.  The survey of the well locations will 
be to sub-meter accuracy. 
 

5.5 DISPOSAL OF DRILL CUTTINGS AND WASTEWATER 
 
Drill cutting, purge and decontamination water generated during the sampling event will be placed 
into properly labeled 55-gallon Department of Transportation (DOT) approved steel drums and 
temporarily stored on the property.  Samples of the drill cuttings and wastewater will be collected, 
properly labeled and placed on ice for submittal to a California-certified laboratory and analyzed 
for TPHg, TPHd by EPA Method 8015M, benzene, toluene, ethylbenzene, toluene, xylenes, 
methyl tertiary butyl ether (MTBE), ethyl tertiary butyl ether (ETBE), di-isopropyl ether (DIPE), 
tertiary amyl methyl ether (TAME), tert butyl alcohol (TBA), ethylene dibromide (EDB), ethylene 
dichloride (EDC) and ethanol by EPA Method 8260.  A chain-of-custody will accompany the 
samples during transportation to the laboratory.  Subsequent to receiving the laboratory analytical 
results, the drummed drill cuttings and wastewater will be profiled, transported, and disposed of at 
a ConocoPhillips (COP) approved facility. 
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6.0 REPORTING 
 
Anticipated schedule of work includes: 
 

• 1st Q 09: Workplan submitted to ACEH 
• 2nd Q 09: Comments to workplan received from ACEH 

 
• Proceed with field work within 90 days of receipt of ACEH comments 

 
Following completion of the field work and receipt of analytical results, a site investigation report 
will be prepared and submitted within 60 days.  The report will present the details of the boring 
activities, including copies of boring permits, and details of disposal activities and copies of 
disposal documents.  Required electronic submittals will be uploaded to the State Geotracker and 
Alameda County databases. 
 
7.0 REMARKS 
 
The recommendations contained in this report represent Delta's professional opinions based 
upon the currently available information and are arrived at in accordance with currently 
acceptable professional standards.  This report is based upon a specific scope of work requested 
by the client.  The Contract between Delta and its client outlines the scope of work, and only 
those tasks specifically authorized by that contract or outlined in this report will be performed.  
This report is intended only for the use of Delta's Client and anyone else specifically listed on this 
report.  Delta will not and cannot be liable for unauthorized reliance by any other third party.  
Other than as contained in this paragraph, Delta makes no express or implied warranty as to the 
contents of this report.  If you have questions regarding this report, please contact John Reay at 
(916) 503-1260 or Terry Grayson at 916-558-7666. 
 
Sincerely, 
 
DELTA CONSULTANTS
 













ammrbutJ/:

SUSTAINABLE STRATEGIES FOR GLOBAL LEADERS

May 20, 2008

Mr. Jerry Wickham
Hazardous Materials Specialist
Alameda County Health Care Services
1131 Harbor Bay Parkway
Alameda, California 94502

SOIL AND GROUNDWATER INVESTIGATION REPORT
76 Service Station No. 7376

4191 First Street
Pleasanton, California

Dear Mr. Wickham:

On behalf of ConocoPhillips Company (COP), Delta Consultants
(Delta) has prepared this Soil and Groundwater Investigation
Report. This presents the results of recent work at the above­
referenced site (the site). A site location map is provided as
Figure 1.

INTRODUCTION

The work was conducted in accordance with the Revised
Additional Soil and Groundwater Investigation Work Plan by TRC
dated November 21, 2005. The work plan was approved in the
Alameda County Environmental Health (ACEH) letter dated
November 29, 2005. The scope of this investigation involved the
advancement of cone penetrometer test (CPT) borings at two
onsite and five offsite locations. The purpose of this work was to
identify potential shallow or perched water-bearing zones and to
characterize the vertical and lateral distribution of petroleum
hydrocarbons in soil and groundwater. Locations of the CPT
borings are shown on Figure 2 and Figure 3.

SITE BACKGROUND

SITE DESCRIPTION

The site is currently an active 76 Service Station located on the
northern corner of First Street and Ray Street in Pleasanton,
California (Figure 1). Current site facilities consist of a cashier's
kiosk, four product dispenser islands and two 12,000-galion
double-wall fiberglass gasoline underground storage tanks (USTs).
There are currently 12 active groundwater monitoring wells and
one former groundwater monitoring well at and in the site vicinity.
The site is bounded northwest by a former Southern Pacific
Railroad right-of-way (right-of-way) currently owned by Alameda
County, north and northeast by a commercial building,
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southeast by First Street, and southwest by Ray Street. There is an underground
KinderMorgan petroleum pipeline presently located adjacent to the northwest edge of
the site. Properties in the immediate site vicinity are used for a mix of residential and
commercial purposes. A Shell service station is located southeast of the site. The site
is located at an approximate elevation of 366 feet above mean sea level.

SITE BACKGROUND AND ACTIVITY

Historical soil sample and groundwater monitoring and sampling analytical results are
presented in Appendix A. Soil sample, boring, and well locations are shown on Figure
2.

The site was developed in 1899 as a warehouse to store grains and hay. According to a
Sanborn map, an "in-ground" storage tank for oil was installed onsite in 1907. A service
station was first constructed on the site in 1976. Between November 8, 1982 and
February 8, 1985, the Pleasanton Fire Department (PFD) responded to five separate fuel
releases at the site. The releases occurred prior to acquisition of the property by Unocal
Corporation in 1988, and prior to ConocoPhillips assuming operations at the site.

June 1987 Three exploratory soil borings, B-1, B-2, and B-3, were drilled at the site and
sampled by Applied GeoSystems (AGS) .. Borings B-1 and B-2 were drilled to a final
depth of 46.5 feet below ground surface (bgs) and B-3 was drilled to 55 feet bgs (Figure
2). Three soil samples from each boring were analyzed for total petroleum hydrocarbons
as gasoline (TPH-G) and benzene, toluene, ethylbenzene, and xylenes (BTEX). In
addition, a sample collected at 35 feet bgs from B-1 (sample S-35-Bl) was also analyzed
for total petroleum hydrocarbons as diesel (TPH-D). A sample collected at 10 feet bgs
from B-3 was reported as non-detect for all analytes. The remaining samples contained
petroleum hydrocarbons at concentrations ranging from 7.72 to 188.8 parts per million
(ppm) of TPH-G and 0.07 to 17.1 ppm of benzene. Sample 5-35-Bl also contained
1,325 ppm of TPH-D. Groundwater was not encountered in the borings.

August 1987 One soil boring, B-4, was advanced by AGS to a total depth of 66.5 feet
bgs (Figure 2). One soil sample collected at 35 feet bgs contained 100.5 ppm of TPH-G,
1.4 ppm of benzene, and 1,835 ppm of TPH-D. A second soil sample collected at 65 feet
bgs was reported as non-detect for TPH-G, TPH-D, and BTEX. Groundwater was not
encountered in the boring.

December 1987 AGS advanced three soil borings (B-5, B-6, B-7) to a total depth of 96.5
feet bgs and completed the borings as groundwater monitoring wells MW-l, MW-2, and
MW-3 (Figure 2). The wells were completed at depths of 96.5, 85, and 96.5 feet bgs,
respectively. Saturated soil was initially encountered at approXimately 80 feet bgs. Two
soil samples collected at 35 and 70 feet bgs in boring B-5 were reported as non-detect
for TPH-G, TPH-D, and BTEX. One soil sample collected at 35 feet bgs in boring B-6
contained 15.0 ppm of TPH-G, 6,300 ppm of TPH-D and was non-detect for benzene.
One soil sample collected at 70 feet bgs in boring B-6 was reported as non-detect for
TPH-G, TPH-D, and BTEX. A sample collected at 55 feet bgs in boring B-7 contained 390
ppm of TPH-G, 1.3 ppm of benzene, and 220 ppm of TPH-D. A sample collected at 75
feet bgs in boring B-7 contained 5.0 ppm of TPH-G, 30.0 ppm of TPH-D, and was non­
detect for BTEX. Groundwater samples collected from well MW-l, MW-2, and MW-3
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contained petroleum hydrocarbon concentrations ranging from 0.0500 to 24,000 ppm of
TPH-G, 0.058 to 2,600 ppm of benzene, and 0.620 to 2,300 ppm of TPH-D.

December 1987 Four 12,000-galion USTs were replaced with two 12,000-galion double­
wall USTs. An unknown volume of contaminated soil was reportedly removed and
transported to a Class I facility. The property and facilities were sold to the Unocal
Corporation in February 1988.

September 1994 Kaprealian Engineering, Inc. (KEI) conducted soil sampling services
during a dispenser and product piping upgrade at the site. A total of twelve trench soil
samples were collected at approximately 3 feet bgs. Petroleum hydrocarbons were
detected in the samples at concentrations ranging from non-detect to 8,900 ppm of TPH­
G, and non-detect to 65 ppm of benzene. Upon receipt of the analytical data,
overexcavation was conducted in the area of two soil samples with elevated hydrocarbon
concentrations. Three soil samples were collected at approximately 9 feet bgs. The two
overexcavation samples were reported to contain 13 and 17 ppm of TPH-G and 0.020 to
0.029 ppm of benzene. The third soil sample, collected laterally between the two
overexcavation samples, contained 4,400 ppm of TPH-G and 29 ppm of benzene.

February 1995 KEI destroyed monitoring well MW-2 and advanced two soil borings (MW­
2B and EB-1). Boring MW-2B was completed as a monitoring well. Well MW-2 was
destroyed due to asphalt tar being introduced into the well casing during repaving
activities at the site. Soil boring EB-1 was drilled to a total depth of 66 feet bgs and well
MW-2B was drilled and constructed to a total depth of 91 feet bgs (Figure 2). A total of
twenty-nine soil samples were collected during boring EB-1 and MW-2B drilling activities.
Samples collected from 5 to 50 feet bgs from EB-1 contained petroleum hydrocarbon
concentrations ranging from 27 to 15,000 ppm of TPH-G, 0.29 to 340 ppm of benzene,
and 55 to 3,600 ppm of TPH-D. Samples collected from 55 to 65 feet bgs from EB-1
contained petroleum hydrocarbon concentrations ranging from non-detect to 6.4 ppm of
TPH-G, non-detect to 0.89 ppm of benzene, and non-detect for TPH-D. Soil samples
collected from 5 to 65 feet bgs in well boring MW-2B contained petroleum hydrocarbons
concentrations ranging from 1.0 to 720 ppm of TPH-G, non-detect to 9.5 ppm of
benzene, and non-detect to 2,400 ppm of TPH-D. Soil samples collected from 70 to 80
feet bgs in well boring MW-2B were reported as non-detect for TPH-G, BTEX, and TPH-D.

Enviros was contracted to complete a Phase I Environmental Site Assessment for the site
in early 1995.

July 1996 KEI advanced three soil borings and completed them as groundwater
monitoring wells MW-4, MW-5 and MW-6 to total depths of 73.5 to 93 feet bgs. Well
MW-4 was installed onsite and wells MW-5 and MW-6 were installed offsite on the former
Southern Pacific Railroad right-of-way (Figure 2). A total of forty-seven soil samples
were collected from the well borings and analyzed for TPH-G, BTEX, and fuel
fingerprinting. Soil samples from well boring MW-4 contained low concentrations of
petroleum hydrocarbons ranging from non-detect to 47 ppm of TPH-G, non-detect to
0.27 ppm of benzene, and non-detect to 15 ppm of TPH-D. Soil samples collected in the
upper 50 feet of well boring MW-5 were reported as non-detect for TPH-G and TPH-D,
and contained benzene in concentrations ranging from non-detect to 0.038 ppm.
Samples collected between 55 and 65 feet bgs in MW-5 contained petroleum
hydrocarbon concentrations ranging from 32 to 560 ppm of TPH-G, 0.28 to 3.9 ppm of
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benzene, and non-detect to 450 ppm of TPH-D. Samples collected from MW-6 contained
petroleum hydrocarbon concentrations ranging from non-detect to 5.0 ppm of TPH-G,
non-detect to 1.2 ppm of benzene, and non-detect for TPH-D except for 200 ppm
detected at 55 feet bgs. Petroleum hydrocarbon concentrations in the range of kerosene,
motor oil, and unidentified extractable hydrocarbons were also identified in the samples
collected from the well borings.

June 1997 Separate phase hydrocarbons (SPH) were identified in well MW-5 during
quarterly monitoring activities.

December 1997 Entrix Inc. conducted a forensic geochemical analysis on SPH
extracted from well MW-5. The SPH was probably composed of a mixture of over 50%
refined gasoline and heavier hydrocarbons. The gasoline constituents appeared to be
relatively fresh. The heavier hydrocarbon mixture had a carbon distribution ranging
from about C13 to C33. This distribution is similar in nature to a very weathered crude
oil or Bunker C fuel, not refined petroleum products such as diesel #2, motor oil, lube
oil, etc.

June/August 1998 Five onsite soil borings (B-8 through B-12) were advanced and two
offsite downgradient groundwater monitoring wells (MW-7, MW-8) were installed by
Gettler Ryan, Inc. (GR) (Figure 2). A total of forty soil samples were collected from the
soil and well borings and analyzed for TPH-G, BTEX, methyl tertiary butyl ether (MTBE),
TPH-D, and total petroleum hydrocarbons as oil (TPH-O). Petroleum hydrocarbon
concentrations in the soil samples range from non-detect for all analytes for soil boring
B-8 and well boring MW-7, to a maximum of 1,700 ppm of TPH-G and 21 ppm of
benzene (B-12 at 37.5 feet bgs), 14,000 ppm of TPH-D, 2.6 ppm of MTBE (B-12 at 28.5
feet bgs), and 5,200 ppm of TPH-O (B-11 at 10.5 feet bgs). Elevated concentrations of
petroleum hydrocarbons were concentrated at 24.5 and 31 feet bgs in boring B-10,
from the surface to 61 feet bgs in boring B-11, at 28.5, 37.5 and 47 feet bgs in boring
B-12, and at 45.5 feet bgs in well boring MW-8. In addition, two soil samples
containing visible free product were collected from boring B-11 (near the former UST
excavation) at 10.5 and 61 feet bgs and submitted to Global Geochemistry Corp. for
hydrocarbon fingerprinting chemical analysis. The results of these analyses was that
the free product from both samples was composed of approximately 90% highly to
severely weathered semi-volatile and high boiling components identified as crude oil
and 10% of slightly weathered gasoline.

October-November 2000 GR advanced one offsite soil boring (B-13) and advanced and
installed two offsite groundwater monitoring wells (MW-9, MW-10). A total of twenty
eight soil samples were collected from the soil and well borings and analyzed for TPH-G,
BTEX, and MTBE. Soil samples collected from well boring MW-9 between 16 and 60.5
feet and boring B-13 between 85.5 and 126 feet bgs were reported as non-detect for all
analytes. Some soil samples collected from well boring MW-10 contained TPH-G,
benzene,unidentified hydrocarbons with a carbon range of C6 to C12, and MTBE. Nine
soil samples collected from boring B-13 between 7.5 and 73.5 feet bgs contained TPH-G,
unidentified hydrocarbons with a carbon range of greater than C10, benzene, and MTBE.
Grab groundwater samples were collected from each of the borings. Groundwater
samples collected at 128.5 and 133 feet bgs from boring B-13 contained 150 and 620
ppb TPH-G, 17 and 53 ppb benzene, and 3.5 and 3.7 ppb MTBE, respectively.
Groundwater sample G-1, collected from well boring MW-9 at 55 feet bgs, contained 66
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ppb MTBE. The groundwater sample collected at 90 feet bgs from well boring MW-10
contained 34 ppb MTBE. The groundwater sample collected at 95 feet bgs from well
boring MW-10 contained 230 ppb TPH-G and 54 ppb MTBE.

Five soil samples collected from well boring MW-9 between 16 and 60.5 feet bgs were
reported as non-detect for all analytes. Nine soils samples were collected from well
boring MW-10 between 5.5 and 90.5 feet bgs. These soil samples were reported as non­
detect for all analytes except for 9.7 ppm TPH-G, 0.035 ppm benzene, and 240 ppm
TPH-G and unidentified hydrocarbons with a carbon range of C6 to C12 at 38 feet bgs,
and 0.71 ppm benzene and 1.2 ppm MTBE by United States Environmental Protection
Agency (EPA) Method 8020. Five samples collected from boring B-13 between 85.5 and
126 feet bgs were reported as non-detect for all analytes. Nine soil samples collected
from boring B-13 between 7.5 and 73.5 feet bgs contained petroleum hydrocarbons at
concentrations ranging from non-detect to 14,000 ppm TPH-G and unidentified
hydrocarbons with a carbon range of greater than C10 (at 28 feet bgs), non-detect to
100 ppm benzene (at 28 feet bgs), and non-detect to 0.18 ppm MTBE (at 57 feet bgs).
Grab groundwater samples were collected from each of the borings. Groundwater
samples B-13-128.5 and B-13-133, collected at 128.5 and 133 feet bgs from boring B­
13, contained 150 and 620 ppb TPH-G, 17 and 53 ppb benzene, and 3.5 and 3.7 ppb
MTBE, respectively. Groundwater sample G-1, collected from well boring MW-9 at 55
feet bgs, contained 66 ppb MTBE and was reported as non-detect for TPH-G and MTBE.
Groundwater sample MW-10-90, collected at 90 feet bgs from well boring MW-10, was
reported as non-detect for TPH-G and benzene, and contained 34 ppb MTBE.
Groundwater sample MW-10-95, collected at 95 feet bgs from well boring MW-10, was
reported as non-detect for benzene, and contained 230 ppb TPH-G and 54 ppb MTBE.

September 2001 Two offsite soil borings were drilled by GR and completed as
groundwater monitoring wells MW-ll and MW-12. The wells were installed to total depths
of approximately 86 and 88 feet bgs, respectively. Soil samples were reported as non­
detect for all analytes. A grab groundwater sample collected from a perched groundwater
zone at 40 feet bgs in well boring MW-12 was reported as non-detect for TPH-G, BTEX,
and MTBE.

October 2003 Site environmental consulting responsibilities were transferred to TRe.

October 2007 Site environmental consulting responsibilities were transferred to Delta.

Four onsite wells (MW-1, MW-2B, MW-3 and MW-4) and eight offsite wells (MW-5
through MW-12) have been monitored and sampled quarterly from December 1994 to
the present. SPH was not present in onsite or offsite wells during the most recent
groundwater monitoring and sampling event conducted on December 27, 2007. SPH
was present in the casing of well MW-2B during the previous quarter and has been
present periodically in well MW-5 since June 1997. Previous analysis of the SPH
showed it contained a mixture of refined gasoline and heavy hydrocarbons. Excluding
MW-5, petroleum hydrocarbon concentrations in the groundwater onsite and offsite
have ranged from non-detect to 41,000 ppb TPH-G, non-detect to 3,200 ppb benzene,
non-detect to 12,200 ppb MTBE, and non-detect to 4,380 ppb TPH-D. Depth to
groundwater has fluctuated from approximately 45.83 to 92.23 feet below TOe.
Groundwater flow has ranged from south to northwest with a hydraulic gradient of
approximately 0.07 to 0.2 feet/foot.
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The subject site is located at the base of the northwest end of the Valle De San Jose.
The site is underlain by Holocene age coarse-grained alluvium interpreted to be alluvial
fan deposits. These deposits are composed of unconsolidated, well bedded, moderately
sorted, permeable sand and silt, with coarse sand and gravel becoming abundant
toward fan heads and in narrow canyons. The site is located approximately 1,000 feet
west and north of Pliocene and/or Pleistocene non-marine sedimentary Livermore
GraveL

Previous subsurface studies conducted by AGS, KEI, and GR show the site is underlain
by alluvium to a maximum explored depth of 135.5 feet bgs. The alluvium consists of
interbedded layers of silt, sand, clay and gravel in both the vadose and saturated
zones.

Groundwater has historically been reported at approximately 67.15 to 87.49 feet below
TOC in wells MW-1, MW-2B, MW-3, MW-4, and MW-6. Groundwater in well MW-5 has
historically been reported at 49.63 to 70.40 feet below TOe. Groundwater in well MW-5
and nearby wells MW-7, MW-8, and MW-9 have historically appeared "perched" and
unconfined. Water table elevations in well MW-5 are generally 15 feet higher than
nearby well water table elevations (wells MW-6 and MW-2B). The difference in the
groundwater elevations may be a result of lithologic or structural constraints, possibly
some offset or displacement in the soils beneath the site in the area between MW-2B
and MW-5. The encountered water-bearing zone(s) appear to be unconfined. A review
of Alameda County Flood Control and Water Conservation District - Zone 7 (Zone 7)
(1993) groundwater data show the regional groundwater flow direction in the vicinity of
the site is northwest. The nearest surface water is Arroyo Valle, located approximately
700 feet northwest of the site.

The groundwater flow direction is variable across the site. From the well gauging
results during the most recent groundwater monitoring and sampling event conducted
on December 27, 2007, the groundwater flow direction ranges from south at a
calculated hydraulic gradient of 0.07 ft/ft to northwest at 0.07 ft/ft. A graph of historic
groundwater flow directions is presented in this report as Appendix B.

SENSITIVE RECEPTORS

In January 1988, a well survey was conducted by reviewing Zone 7 files. Five water
wells and two cathodic protection wells were identified within one-half mile of the site.
Four of the five water wells are domestic wells, and one well appears to be a monitoring
well. The nearest surface water is Arroyo Valle, located approximately 700 feet
northwest of the site.

REMEDIATION STATUS

Remediation is not currently being conducted at the site. However, bi-monthly SPH
gauging and recovery from well MW-5 was implemented in the Second Quarter 2006.
Recently, the SPH gauging and recovery efforts were reduced to a quarterly schedule,
concurrent with monitoring and sampling. Since December 7, 2007, approximately
0.09 gallons of SPH have been recovered from MW-5.



Soil and Groundwater Investigation Report
76 Service Station No. 7376

CHARACTERIZATION STATUS

May 20, 2008
Page 7

From the analytical results for both soil and groundwater samples collected to date, the
primary contaminant appears to be gasoline (BTEX constituents and MTBE).

The analytical results of the groundwater samples collected from the monitoring wells
at and in the vicinity of the site show that concentrations of petroleum hydrocarbons
are present in shallow groundwater beneath and downgradient of the site. Free
product has been detected in well MW-S since September 1999, and reportedly is
composed of a mixture of crude oil and gasoline.

From previous subsurface investigations conducted at the site the vertical and lateral
extent of petroleum hydrocarbon impact to soil is defined. The first encountered
groundwater beneath and downgradient of the site has been impacted by petroleum
hydrocarbons. Petroleum hydrocarbons in groundwater have been defined laterally in
the crossgradient and downgradient direction. Although the plume extends offsite, it
appears to be stable in its current configuration, based upon analytical results from the
network of groundwater monitoring wells.

Geologic and hydraulic data generated during this and previous investigations suggest
the hydrogeologic conditions responsible for the elevated or perched water table
identified in wells MW-S MW-7, MW-8, MW-9, MW-ll, and MW-12 are possibly a result
of the discontinuous nature of the alluvial fan deposit or some small offset or
displacement of the soils beneath the site. Physical evidence of a possible fault has not
been identified .

.Groundwater data from the grab and quarterly groundwater samples show that petroleum
hydrocarbons are present in groundwater at low concentrations downgradient and
crossgradient (north and northeast) of the site such that the extent of impacts from
petroleum hydrocarbons is defined in these directions. The vertical extent is most
complex, given the imbricated potentiometric surface demonstrated at the site.

SCOPE OF WORK

The following tasks were conducted in completing the scope of work.

• Conducted utility clearance and obtained a drilling permit from Zone 7;
• Advanced seven borings by CPT to 90 feet bgs or until deep groundwater was

encountered, with the initial five feet cleared by airknife technology;
• Measured volatile organic compounds (VQCs) in soil samples using a

photoionization detector (PID) as a screening method to evaluate soil
contamination in the soil column;

• Using the CPT logs, collected depth discrete grab groundwater samples from
each borehole where groundwater was encountered;

• Submitted select soil samples and each groundwater sample for laboratory
analysis;

• Uploaded analytical laboratory data into the State of California Geotracker
System per requirements of AB 2886; and

• Arranged for disposal of generated waste materials.
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Prior to initiation of field activities, Delta produced a Health and Safety Plan (HASP) in
accordance with Title 8, Section 5192 of the California Code of Regulations. The HASP
contains a list of emergency contacts, as well as a hospital route map to the nearest
emergency facility, and was reviewed daily by field personnel. Each boring location was
marked and Underground Service Alert (USA) was contacted at least 48 hours prior to
drilling operations to mark underground utilities. A private utility locator was also
retained to mark underground utilities and further minimize the risk of damaging
utilities. The first five feet of the boreholes wAS cleared with airknife technology before
drilling began to ensure that no underground utilities were present. Delta obtained the
necessary drilling permit from Zone 7 for the CPT borings (Appendix C).

CPT INVESTIGATION

Seven boring locations (CP-1 through CP-7) were drilled by Gregg Drilling and Testing,
Inc. (Gregg) using a CPT rig. CP-1 and CP-2 were located onsite, and CP-3 through CP­
5 were located in the adjacent right-of-way (Figure 3). The offsite locations were
moved from their proposed locations due to vegetation, a steep slope and drainage
patterns in the proposed area. CP-1 through CP-5 were advanced on February 18-22,
2008, and CP-6 and CP-7 were advanced on February 25-26, 2008. Two to three
boreholes were advanced for each soil boring location. The initial borehole was drilled
to provide a CPT log of subsurface lithology. The second borehole was drilled to collect
soil samples for identification and laboratory analysis, and to collect a "deep" depth­
discrete groundwater sample. A third borehole was drilled to collect a "shallow" depth­
discrete groundwater sample, if encountered. Soil samples from just above first water
and soil samples with high PID values or changes in lithology were submitted to a
California-certified analytical laboratory for analysis along with groundwater samples
collected. When the sampling was completed, the borings were backfilled with neat
cement to approximately one foot bgs. The boreholes were then capped with concrete
dyed to match the existing surface for the onsite locations, and were covered with the
surrounding soil and gravel for the offsite locations.

Soil samples were collected using a direct push piston sampler. A sealed piston was
advanced within the core barrel of the CPT to the desired sample depth. The piston
was opened and driven to further depth to collect a soil sample at which time the piston
assembly was removed and the soil sample recovered. A sample tube from certain
depths was sealed with Teflon tape and plastic end caps, and then placed on ice
pending transport under chain-of-custody protocol to BC Labs for analysis. The
remaining soil collected from the sample tubes was used for field screening and
lithologic description purposes. Soil samples from each sample interval were field
screened for the presence of VOCs using a PID. The PID measurements were recorded
on the soil boring log by the field geologist. All samples were logged by a field
geologist using the Unified Soil Classification System (USCS) per ASTM D-2488. Boring
logs are presented as Appendix D.

Pore pressure dissipation tests were conducted in each boring, generally when the pore
pressure decreased below 0 pounds per square inch. Most of the pore pressure
dissipation tests oscillated and did not level off after 10 to 15 minutes. A few of the
pore pressure dissipation tests did level off; however, these tests were generally not
reliable indicators of the presence of groundwater in the subsurface formation. The
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