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QUARTERLY SUMMARY REPORT 

Second Quarter 2009 
Former 76 Station No. 4186 

1771 First Street 
Livermore, California 

 
 
SITE DESCRIPTION 
 
The site is located on the southwest corner of the intersection of First Street and N 
Street, and is currently an active Chevron service station.  Two 10,000-gallon gasoline 
underground storage tanks (USTs), four dispenser islands, and a station building are 
present at the site.  The site is located in a generally commercial area. 
 
PREVIOUS ASSESSMENT 
 
In June 1996, during dispenser and piping replacement activities, six soil samples were 
collected beneath the dispensers and product piping.  Total petroleum hydrocarbons as 
gasoline (TPHg) and benzene, toluene, ethyl-benzene and total xylenes (BTEX) were 
below the laboratory’s indicated reporting limits in all of the samples collected and 
submitted for analysis. 
 
In September 1997, a soil gas survey was conducted at the site.  Six soil gas probes 
were advanced and samples were collected at 3 or 15 feet below ground surface (bgs) 
in the vicinity of the USTs, dispenser islands, and product lines.  TPHg was reported in 
the samples at concentrations ranging from 41 to 4,500 parts per billion by volume 
(ppbv), benzene was reported at concentrations up to 110 ppbv, and methyl tertiary 
butyl ether (MTBE) was reported at concentrations up to 8,000 ppbv.  The highest 
concentrations were reported in the area of the USTs.   
 
In June 1998, three groundwater monitoring wells (U-1 through U-3) were installed at 
the site to depths of 34 feet bgs.  TPHg, benzene, and MTBE were below the 
laboratory’s indicated reporting limits in soil samples collected from the well borings.   
 
A site conceptual model (SCM) was completed for the site in May 2000.  The 
groundwater flow velocity was calculated to estimate plume travel time to the nearest 
down-gradient receptor.  Groundwater velocity was calculated to be 46 feet per year.  
It was concluded that hydrocarbon impact to groundwater appears to fluctuate with the 
rise and fall of the groundwater surface beneath the site.  
 
In February 2001, two additional monitoring wells (U-4 and U-5) were installed.  The 
monitoring wells were installed to depths of 45 feet bgs (U-4) and 47 feet bgs (U-5).  
TPHg, BTEX, and MTBE were below the laboratory’s indicated reporting limits in soil 
samples collected from the well borings.  TPHg and benzene were below the 
laboratory’s indicated reporting limits in the initial groundwater samples collected from 
monitoring wells U-4 and U-5; however, MTBE was reported at concentrations of 38.2 
and 55.4 micrograms per liter (µg/L), respectively.   
 
In December 2001, two additional monitoring wells (U-6 and U-7) and eight ozone 
injection sparge wells (SP-1 through SP-4, SP-5/5S, SP-6S, SP-7S, and SP-8/8S) were 
installed at the site.  The monitoring wells were installed to 45 feet bgs.  The sparge 
points in wells SP-1 through SP-4 were installed to a depth of 45 feet bgs.  The sparge 
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points in wells SP-6S and SP-7S were installed to a shallower depth of 25 feet bgs.  The 
remaining two sparge wells each contained dual-nested sparge points installed to 25 
feet bgs (SP-5S and SP-8S) and 45 feet bgs (SP-5 and SP-8).  An ozone microsparge 
system was then installed and began operation in December 2001.  The system 
injected ozone into the 10 sparge points.   
 
In April 2006, seven borings (B-1 through B-7) were advanced at the site.  Three 
boreholes were advanced at each boring location.  The initial borehole was advanced to 
record a cone penetrometer (CPT) log of subsurface lithology.  The second borehole 
was advanced for the purpose of collecting soil samples for observation and laboratory 
analysis, and to collect discrete groundwater samples at depths of approximately 38 
feet to 44 feet bgs.  The third borehole was advanced to collect a discrete groundwater 
sample at approximately 57 feet to 65 feet bgs.  Three general stratigraphic zones were 
identified: an upper zone from 36 to 43 feet bgs, a middle clay zone from 43 to 55 feet 
bgs, and a lower zone from 55 to the maximum depth of 65.5 feet bgs explored.  Soil 
samples from various depths were submitted for laboratory analysis.  TPHg was 
reported in five upper zone, six clay zone, and three lower zone soil samples at 
concentrations up to 700 milligrams per kilogram (mg/kg).  MTBE was reported in three 
upper zone, three clay zone, and two lower zone soil samples at concentrations up to 
0.29 milligrams per kilogram (mg/kg).   Benzene was reported in three clay zone soil 
samples at concentrations up to 1.3 mg/kg.  TPHg was reported in all of the 14 
groundwater samples at concentrations up to 26,000 µg/L.   Benzene was reported in 
five upper zone, and six lower zone groundwater samples at concentrations up to 510 
µg/L.  MTBE was reported in four upper zone, and six lower zone groundwater samples 
at concentrations up to 1,100 µg/L. 
 
In March 2007, two additional on-site borings (B-8 and B-9) and one additional off-site 
boring (B-10) were advanced using a CPT rig.  The borings were advanced to further 
evaluate the vertical extent of impacted groundwater to the base of the lowermost sand 
and gravel unit, to evaluate groundwater quality in the lowermost sand and gravel unit 
down-gradient of the site, and to evaluate the presence of a clay layer underlying the 
lowermost coarse-grained soils which may represent a regional aquitard.  Four soil 
samples were collected for laboratory analysis from off-site boring B-10.  MTBE was 
reported in two of the samples at concentrations up to 0.016 mg/kg; TPHg and 
benzene were below the laboratory’s indicated reporting limits in all of the soil samples 
collected for analysis.  TPHg (200 µg/L), benzene (0.94 µg/L), and MTBE (7.1 µg/L) 
were reported in the groundwater sample collected at 79 to 83 feet bgs from boring B-
8.  TPHg, BTEX, and fuel oxygenates were below the laboratory’s indicated reporting 
limits in the groundwater sample collected at 78 to 88 feet bgs from boring B-9.  A low 
concentration of MTBE (0.73 µg/L) was reported in the groundwater sample collected at 
66 to 70 feet bgs from boring B-10, and a low concentration of toluene (1.4 µg/L) was 
reported in the groundwater sample collected at 83 to 87 feet bgs from boring B-10.  
Based on the results of the investigation, soil and groundwater in the area of off-site 
boring B-10 did not appear to be significantly impacted, groundwater within the 
lowermost sand and gravel unit in the area of boring B-8 was slightly impacted, and 
groundwater within the lowermost sand and gravel unit in the area of boring B-9 was 
not impacted. 
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Quarterly monitoring of the site wells has been performed since July 1998.  Historically, 
the groundwater flow direction has varied from the north to the southwest.  The depth 
to groundwater has varied from 21.62 feet bgs to 46.31 feet bgs. 
 
Although the ozone system experienced problems with consistent operation, it 
appeared to be effective as TPHg, BTEX, and MTBE concentrations in monitoring well U-
3 significantly decreased since startup of the system.  The system was shut down in 
October 2006 to evaluate for groundwater concentration rebound.  In March 2007, 
oxygen injection testing was performed in sparge wells SP-5/5S and SP-6S to evaluate 
the radius of influence (ROI) of the existing sparge wells, and to evaluate the 
effectiveness of the existing system.  As described in our Additional Subsurface 
Assessment Report, dated April 26, 2007, the testing suggested a ROI of between 10 to 
15 feet around the wells on average, but perhaps greater in some areas. 
 
Impacted groundwater remains beneath the site in the areas of monitoring wells U-6 
and U-7.  Impacted groundwater also remains in the northwest portion of the site 
based on the results of the borings advanced in April 2006.   
 
In September and October 2008, eight on-site monitoring wells (U-8 to U-15) were 
installed under the supervision of Delta Consultants.  Soil samples collected and 
submitted for analysis from borings U-8 to U-11 reported total purgeable petroleum 
hydrocarbons (TPPH) ranging from 0.45 to 1,900 mg/kg (U-8 to U-11), benzene at 0.7 
mg/kg (U-10@48), and MTBE ranging from 0.29 to 0.54 mg/kg (U-10 and U-11).  The 
details of this investigation were summarized in a Site Investigation Report dated, 
November 11, 2008.   
 
SENSITIVE RECEPTORS 
 
2006 – A survey entailing a visit to the DWR office in Sacramento was conducted to 
examine well log records and to identify domestic wells within the survey area.  The 
DWR survey provided 53 potential receptors within one mile of the site; eleven 
municipal wells, five irrigation wells, two domestic wells, one domestic/irrigation well, 
and seventeen with an unknown well type.  Seventeen additional potential receptors 
were identified although the specific addresses could not be verified. 
 
MONITORING AND SAMPLING 
 
Groundwater is currently monitored and sampled on a quarterly basis.  During the June 
11, 2009 monitoring and sampling event, monitoring wells U-1 through U-6, U-8, and 
U-9 were dry, so no groundwater samples were collected and submitted for analysis 
from these monitoring wells.  During the June 11, 2009 monitoring and sampling event, 
depth to groundwater ranged from 38.80 to 46.60 feet below ground surface and the 
groundwater flow direction in the lower water bearing zone was interpreted to be to the 
west with a gradient of 0.13 foot per foot (ft/ft).  Groundwater flow direction for the 
previous event (February 18, 2009) was interpreted to be to the west with a gradient of 
0.016 ft/ft. Historic groundwater flow directions are shown on rose diagrams presented 
as Attachment A. 
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Contaminants of Concern: 
 
The following analytical results are from the second quarter 2009 monitoring event.    
 

TPPH: TPPH were above the laboratory’s indicated reporting limits in the 
groundwater samples collected and submitted for analysis from wells U-7 (1,100 
µg/L), U-10 (1,400 µg/L), and U-11 (1,200 µg/L) during the current sampling 
event. 

 
Benzene:  Benzene was above the laboratory’s indicated reporting limits in the 
groundwater samples collected and submitted for analysis from wells U-7 (2.4 
µg/L), U-10 (15 µg/L), and U-11 (0.93 µg/L) during the current sampling event. 
 
MTBE:  MTBE was above the laboratory’s indicated reporting limits in the 
groundwater samples collected and submitted for analysis from wells U-7 (8.2 
µg/L), U-10 (88 µg/L), U-11 (2,500 µg/L), U-13 (0.81 µg/L), and U-15 (1.6 
µg/L) during the current sampling event. 

 
Additionally, toluene was above the laboratory’s indicated reporting limits in two of the 
seven groundwater samples collected and submitted for analysis at a maximum 
concentration of 1.1 µg/L in monitoring well U-10. Ethyl-benzene was above the 
laboratory’s indicated reporting limits in two of the seven groundwater samples 
collected and submitted for analysis at a maximum concentration of 3.2 µg/L in 
monitoring well U-7. Total xylenes were above the laboratory’s indicated reporting 
limits in one of the seven groundwater samples collected and submitted for analysis at 
a maximum concentration of 12 µg/L in monitoring well U-10. TBA was above the 
laboratory’s indicated reporting limits in three of the seven groundwater samples 
collected and submitted for analysis at a maximum concentration of 6,800 µg/L in 
monitoring well U-11. 1,2-DCA was above the laboratory’s indicated reporting limits in 
one of the seven groundwater samples collected and submitted for analysis at a 
maximum concentration of 1.8 µg/L in monitoring well U-11. 
 
In addition, at the request of the Alameda County Health Care Services Agency 
(ACHCSA) each groundwater sample collected and submitted for analysis were 
analyzed for CAM 17 metals, total dissolved solids, hexavalent chromium, major anions 
and major cations.  The additional analytical data is presented in tables 1a through 1e 
in TRC’s Quarterly Monitoring Report, April through June 2009, dated July 6, 2009 
(attached). 
   
REMEDIATION STATUS 
 
The ozone sparge system, manufactured by KVA, was placed into operation on 
December 19, 2001.  Remediation system operation and maintenance is conducted by 
Environ Strategy Consultants, Inc. (ES) under direct contract to COP. 
 
During the Second Quarter 2007, the ozone system was shut down, to evaluate 
whether dissolved gasoline concentrations would rebound or remain stable in the 
absence of ozone injection with the current well and system configuration.   
 
Based on existing groundwater monitoring data it appears the ozone injection is 
effective in reducing the petroleum hydrocarbon impact to the groundwater in the 
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vicinity of monitoring well U-3.  It also appears based on the data collected during the 
oxygen injection test conducted by Delta in March 2007, ozone injection at the site 
would be effective in reducing the petroleum hydrocarbon impact to the groundwater at 
the site.  However, the configuration of the current system is being evaluated and a 
work plan has been prepared and submitted to the ACHCSA recommending changes to 
the current system, including the placement of new wells and/or re-screening existing 
well locations, as appropriate based on soil types and areas requiring further 
remediation.  The installation of the additional ozone injection wells as well as the 
upgrade of the ozone injection system is currently on hold pending the results of the 
quarterly groundwater monitoring.      
 
 
CHARACTERIZATION STATUS 
 
The furthest up-gradient monitor well, U-7, contained 40 µg/L MTBE and 1,200 µg/L 
TPHg during the second quarter 2008 sampling event.  The furthest off-site down-
gradient monitoring well, U-4, contained 7.5 µg/L MTBE and 71 µg/L TPHg during the 
second quarter 2008 monitoring and sampling event.  Monitoring wells U-1 through U-6 
have been reported as dry for at least the last 3 quarters’ monitoring and sampling 
events. Monitoring wells U-8 and U-9 have been reported as dry for the last two 
quarters’ monitoring and sampling events. 
 
BIODEGREDATION PARAMETERS 
 
An evaluation of biodegradation parameters analyzed during the second quarter 2009 
sampling event is summarized below. 
 

Well ID TPHg  
(ug/L) 

Nitrates  
(mg/L) 

Sulfates 
(mg/L) 

Chromium 
VI (ug/L) 

Post-Purge 
DO (mg/L) 

Post-Purge 
ORP (mV) 

U-7 1,100 <0.44 30 <2.0 0.49 -18 
U-10 1,400 <0.44 190 <2.0 0.85 79 
U-12 <50 29 61 <2.0 2.89 14 
U-13 <50 25 71 82 0.55 -8 
U-14 <50 25 56 2.9 1.53 49 
U-15 <50 22 55 9.0 1.23 24 

 
 
The table above indicates consistent level of both nitrates and sulfates throughout the 
area of the sampled wells. Pre-purge dissolved oxygen (DO) and oxygen reducing 
potential (ORP) also show consistency between the wells. Delta will continue to 
evaluate these parameters during future monitoring and sampling events.   
 
WASTE DISPOSAL SUMMARY 
 
June 1996 - A total of 25 cubic yards of soils was excavated and disposed. 
 
April 2006 - A total of 2.2 cubic yards of soil cuttings generated during a soil              
investigation was disposed of from the site. 
 
RECENT CORRESPONDENCE 
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A new Monitoring Well Location Site and Survey Map (dated January 6, 2009) with top 
of casings measurements (dated January 12, 2009) was up-loaded to GeoTracker 
during the first quarter 2009. 
 
THIS QUARTER ACTIVITIES (Second Quarter 2009) 
 
1. TRC conducted the quarterly monitoring and sampling at the site, and submitted 

the report Quarterly Monitoring Report, April through June 2009, dated July 6, 
2009. 

 
2. Delta submitted the Quarterly Summary Report, Second Quarter 2009, dated 

July 21, 2009. 
 
 
NEXT QUARTER ACTIVITIES (Third Quarter 2009) 
 
1.     TRC will conduct quarterly groundwater monitoring and sampling at the site. 
 
2.     Delta will submit a Quarterly Summary Report for the third quarter of 2009. 
 
 
LIMITATIONS AND CERTIFICATIONS 
 
This report was prepared in accordance with the scope of work outlined in Delta’s 
contract and with generally accepted professional engineering and environmental 
consulting practices existing at the time this report was prepared and applicable to the 
location of the site.  It was prepared for the exclusive use of ConocoPhillips for the 
expressed purpose stated above.  Any re-use of this report for a different purpose or by 
others not identified above shall be at the user’s sole risk without liability to Delta.  To 
the extent that this report is based on information provided to Delta by third parties, 
Delta may have made efforts to verify this third party information, but Delta cannot 
guarantee the completeness or accuracy of this information.  The opinions expressed 
and data collected are based on the conditions of the site existing at the time of the 
field investigation.  No other warranties, expressed or implied, are made by Delta. 
 
CONSULTANT: Delta Consultants 
 
Attachment A – Historic Groundwater Flow Directions (Rose Diagram) 
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Historic Groundwater Flow Directions  
Shallow and Intermediate Zone Monitoring Wells

ConocoPhillips Site No. 4186
1771 First Street

Livermore, California
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Historic Groundwater Flow Directions 
Deep Zone Monitoring Wells
ConocoPhillips Site No. 4186

1771 First Street
Livermore, California
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