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1. INTRODUCTION 

Mr. Ravi Sekhon is one of the responsible parties for the subsurface contamination of the former 
Sekhon Gas Station (Foothill Mini Mart) located at 6600 Foothill Boulevard, Oakland, CA, and 
also the Claimant of the Underground Storage Tank Cleanup Fund (Claimant # 14095). Mr. 
Sekhon retained Innovative Environmental Remediation, Inc. (IERI) as his new consultant 
beginning December 1, 2009. On behalf of Mr. Sekhon, IERI conducted a First Quarter 2010 
(1Q10) semi-annual groundwater monitoring  on January 6 through 8, 2010, for the subject site. 
Since the owner of the 6633 Foothill Boulevard property was unavailable to open the gate on 
January 6 or 7, 2010, only well MW-13A was gauged and sampled on January 8, 2010.  

All of the shallow zone monitoring wells, MW-1 through MW-7, MW10, MW-11, MW-12A, and 
MW-13A, and the deep zone monitoring wells, MW-5B, MW-6B, and MW-12B, were gauged 
and sampled during the 1Q10 groundwater monitoring event. Wells MW-1 through MW-3, 
MW-10, and MW-11 are located on the subject property. Well pair MW-12A/MW-12B and well 
MW-4 are located on the property with an address of 6620 Foothill Boulevard (former Dairy 
Mart Milk owned by Mr. Le Blanc) east of the subject property. Well pairs MW-5/MW-5B and 
MW-6/MW-6B, and well MW-7, are located on the southern edge of Foothill Boulevard south of 
the subject property. Shallow well MW-13A is located on the 6633 Foothill Boulevard property 
(see Figure 2). Monitoring wells MW-1 through MW-3 were installed on June 4, 2001, wells 
MW-4 through MW-6 were installed on June 26, 2002, and the remaining wells were installed 
on September 22 through 24, 2009. The top of casing (TOC) elevations and the construction data 
of the above monitoring wells are presented in Table 1.   

Since the groundwater in wells MW-6B and MW-12B was deeper than 33 feet, a peristaltic 
pump could not pump water deeper than 33 feet from the ground surface,  the traditional three-
casing volume method was used for purging these two wells. With the exception of wells MW-
6B and MW-12B, all the monitoring wells were purged and sampled using the Low-Flow Rate 
Purging and Sampling Method (Puls and Barcelona, 1996). The following methods were used to 
analyze the concerned contaminants: EPA Method 8015B (M) for the total petroleum 
hydrocarbons as gasoline (TPH-g), EPA Method 8260B for Benzene, Toluene, Ethylbenzene, and 
Xylenes (BTEX) and fuel oxygenates; including Methyl Tertiary Butyl Ether (MTBE) and 
Tertiary Butyl Alcohol (TBA), and Methanol/Ethanol.  

Following the field gauging and sampling activities, IERI prepared the Semi-Annual 
Groundwater Monitoring Report (First Quarter 2010). This report presents the groundwater 
monitoring activities, monitoring results, discussions, findings, conclusions, and 
recommendation for the subject site.  
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2. BACKGROUND 

2.1 Site Description 

The Site is located at 6600 Foothill Boulevard, Oakland, California, on the northeastern corner of 
Havenscourt Boulevard and Foothill Boulevard (Figure 1). The ground surface elevation at the 
site is approximately 60 feet above msl. The regional topography of the site slopes gently 
toward the south-southwest. The site is located in an area with mixed commercial and 
residential uses, and is currently occupied by a retail gasoline station (Golden Gasoline) that 
includes a convenience store and two gasoline dispenser islands. Each dispenser island contains 
two dispensers. 

The property is bounded by an empty commercial building to the east, Foothill Boulevard to the 
south, Havenscourt Boulevard to the west, and Evergreen Cemetery to the north. An empty lot 
formerly used as a gas station is located south of the subject site, across Foothill Boulevard at 
the southeast corner of the intersection of Havenscourt Boulevard and Foothill Boulevard. 
Adjacent to this empty lot is a two-story residential building with a store. The site plan is shown 
in Figure 2.   

The site is located in the foothills of the Oakland Hills to the north. San Francisco Bay is located 
approximately two miles to the west of the property, and San Leandro Bay is approximately 
two miles southwest of the property. The Frick Jr. High School, Luther Burbank School, and 
Markham School are located within 2,000 feet of the property. 

2.2 Site History 

The site has been a retail gas station since 1959 and was formerly operated as Shell, ARCO, and 
BEACON gasoline stations. The underground storage tank (UST) system of the former gas 
stations consisted of one 8,000-gallon, single wall, steel UST, two 10,000-gallon, single wall, 
fiberglass USTs, two dispenser islands, and two dispensers on each dispenser island. Mr. Ravi 
Sekhon purchased the property from the BEACON gas station in 1998.  

As part of the UST system upgrade, a suspected leakage of the 8,000-gallon steel UST was 
noticed in November 1998. Consequently, the steel UST and associated dispensers were 
removed on December 16, 1998, and the leakage was reported in January 1999. Mr. Steve 
Crawford of the City of Oakland Fire Department was on site during the tank removal to 
observe site conditions and to direct sample collections. Under Mr. Crawford’s direction, two 
soil samples were collected individually from the eastern and western sidewalls of the UST pit 
and three soil samples were collected from beneath the dispenser islands. Since the pipe trench 
between the dispensers and UST pit was less than 20 feet, Mr. Crawford did not require that 
pipe trench samples be collected. The sampling results from beneath the dispenser islands and 
from the UST pit sidewall were forwarded to the Alameda County Environmental Health 
(ACEH) on January 11, 1999. In addition, on December 31, 1998, staff of Edd Clark & Associates 
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collected one grab groundwater sample. A copy of these sample results was also forwarded to 
the ACEH (AARS, 2003). Review of all laboratory reports showed that, with the exception of 25 
ppb of toluene in the east dispenser island soil sample, the only detected compound in the soil 
was MTBE. The water sample from the pit showed that TPH-gasoline, BTEX, and MTBE were 
detected in the groundwater. 

Following the removal of the 8,000-gallon steel UST on December 16, 1998, P&D Environmental 
(P&D) of Oakland, California, was retained by Mr. Sekhon to provide consulting services. 
During P&D’s site visit on January 9, 1999, approximately 6 inches of groundwater was 
observed at the bottom of the UST pit, from which a steel UST had just been removed. The 
measured depth to groundwater was 8.0 feet below ground surface (bgs). Sheen was observed 
on the water in the UST pit. However, no petroleum hydrocarbon odors were detected in any of 
the soil at the site. Based on a January 11, 1999 telephone conversation between Mr. Crawford of 
the City of Oakland Fire Department and the staff of P&D, Mr. Crawford indicated that there 
was nothing remarkable about the site, and no evidence of contamination other than MTBE, 
which was reported in the laboratory reports. 

Based on the above observations and the sampling results, P&D recommended that the UST pit 
be backfilled, the upgrade of the remaining UST system be completed, and that a groundwater 
investigation be performed to determine the extent and origin of petroleum hydrocarbons in 
groundwater. Subsequently, prior to backfilling, groundwater was pumped from the UST pit 
and stored in above ground storage tanks pending carbon filtration and discharge to the storm 
drain with an approved San Francisco Bay Regional Water Quality Control Board temporary 
groundwater discharge permit. In addition, the stockpile soil generated during UST removal 
was characterized, profiled and removed from the site to the BFI Vasco Road Landfill in 
Livermore, California (P&D Environmental, 1999). Additionally, to complete the UST system 
upgrade, two fiberglass USTs were kept at the site. New dispensers with dispenser pans and 
sensors, double walled piping, overfill and overspill protection, a sump with a sensor for each 
UST, and an automatic tank gauging system were installed. The pit was backfilled in January 
and February 1999. 

Mr. Sekhon retained Advanced Assessment and Remediation Services (AARS) to conduct 
subsequent groundwater investigation. AARS conducted a preliminary site assessment in June 
2001, supervised the installation of monitoring wells MW-1, MW-2, and MW-3 on June 4, 2001, 
and conducted quarterly sampling on June 13, 2001 (AARS, 2001) and March 21, 2002 (AARS, 
2002a). The results of the preliminary site investigation, as well as the June 2001 and March 2002 
quarterly monitoring and sampling, confirmed the presence of elevated petroleum 
hydrocarbons and MTBE in monitoring well MW-2 near the backfilled UST pit. AARS 
conducted an additional site investigation by installing three monitoring wells MW-4, MW-5, 
and MW-6 and two soil borings. These monitoring wells were installed on June 26, 2002, and an 
additional groundwater sampling event was performed on July 9, 2002 (AARS, 2002b). After 
that, ARRS conducted six monitoring and sampling events between July 2003 and November 
2005. The analytical results (ARRS, 2006) indicated an elevated concentration of petroleum 



Semi-Annual Groundwater Monitoring Report (First Quarter 2010)  
 
 

March 2010 4  

hydrocarbons in MW-4 and the farthest downgradient monitoring well MW-6, as well as 
elevated MTBE concentrations in monitoring wells MW-1, MW-2, and MW-6. The results of 
those monitoring events suggested that off-site migration of petroleum hydrocarbons and 
MTBE might have occurred. Thus, ACEH requested additional site characterization to define 
the lateral and vertical extent of the groundwater impact (see ACEH’s March 28, 2008 letter 
posted on Alameda County Environmental Cleanup Oversight Programs’ ftp site).   

In addition to the above activities, all the existing monitoring wells MW-1 through MW-6 were 
surveyed again on August 4, 2008 due to issues regarding former well coordinates (ERS, 2008a). 
The revised top of casing (TOC) elevations and the construction data of the existing monitoring 
wells are presented in Table 1. The revised TOC elevations also have been uploaded to the 
GeoTracker. 

2.3 Previous Site Investigations 

To assess the nature and extent of groundwater contamination, P&D prepared and submitted a 
work plan for a preliminary site investigation. After this work plan was approved by ACEH, 
Mr. Sekhon retained AARS to supervise the drilling of three soil borings to a maximum depth 
of 25 feet bgs conducted by Exploration Geoservices of San Jose, California, on June 4, 2001. 
After being sampled and screened at five-foot intervals, these soil borings were converted into 
monitoring wells MW-1 through MW-3. One sample from each borehole was delivered for 
laboratory analysis based on groundwater depth, odor, and Photo Ionization Detector (PID) 
readings. Soil samples and groundwater samples from wells MW-1 through MW-3 were 
analyzed for TPH-g by EPA Method 8015M, and analyzed for BTEX and MTBE by EPA Method 
8020. Elevated MTBE concentrations in soil and groundwater samples were found from MW-2 
(0.29 mg/Kg and 94,000µg/L, respectively). EPA Method 8260 confirmed the above data. The 
investigation results are presented in the Groundwater Quality Investigation report (AARS, 
2001).A work plan was approved by ACEH (AARS, 2002c) and an additional site investigation 
was performed in June 2002. AARS supervised drilling and sampling of five borings, SB-1, SB-2, 
MW-4, MW-5, and MW-6, to a maximum depth of 20 feet bgs by Exploration Geoservices, on 
June 26 and 27, 2002. Soil samples from these five borings were collected in the same manner as 
in the 2001 preliminary investigation. Three borings were converted into monitoring wells MW-
4 through MW-6 after soil sampling. As in 2001, soil and groundwater samples were analyzed 
for TPH-g, BTEX, and MTBE using the same EPA methods. The 2002 additional investigation 
revealed that elevated MTBE concentrations of 37,600, 28,300, 18,600, and 11,300 µg/L were 
found in wells MW-2, MW-4, MW-5, and MW-6, respectively. Elevated MTBE concentrations of 
593, 4,290, and 1160 mg/Kg were found in soil samples collected from borings MW-4, MW-5, 
and MW-6, respectively, at a depth of 10 feet bgs. The 2002 additional investigation (AARS, 
2002b) suggests that both TPH-g and MTBE have migrated to the southeast of the subject 
property following the groundwater flow. Prior to soil sampling and well installation, a 
horizontal conduit study and well search was also performed. No significant horizontal and 
vertical conduits were identified during 2002 investigation. 
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A work plan was approved by ACEH (AARS, 2003) for another site investigation performed in 
August 2005 (AARS, 2005). AARS supervised drilling of 12 soil borings, SB-3 through SB-14 by 
Gregg Drilling and Testing, Inc. of Martinez, California, on August 10 and 11, 2005. Soil borings 
SB-3 and SB-4 were drilled to 20 feet bgs; soil borings SB-5, SB-6 and SB-10 through SB-14 were 
drilled to 17 feet bgs. Soil boring SB-7 was drilled to 30 feet bgs, and SB-8 and SB-9 were drilled 
to 28 feet bgs. Soil samples were collected from the above borings at five-foot intervals and 
analyzed for TPH-g, BTEX, and MTBE. Multiple soil samples were collected from borings SB-7, 
SB-8, and SB-9 based on the change of lithology or PID reading. Temporary well casings were 
installed in all soil borings for groundwater collection. Since borings SB-9, SB-13, and SB-14 
were dry, groundwater samples were not collected (see Table 2). Groundwater was collected 
from other locations within the screened interval of 10 to 20 feet bgs. Collected soil and 
groundwater samples were analyzed for TPH-g by EPA Method 8015M, and for BTEX and 
MTBE by EPA Method 8021B. 

The 2005 investigation revealed the following conditions: 

• Highly clayey soil exists near the UST pit. Thus, the migration of dissolved hydrocarbons in 
groundwater is limited. 

• The hydrocarbon plume is primarily confined to the vicinity of the removed tank pit area 
and has migrated to the southeast following the direction of groundwater flow.  

• Groundwater samples collected from MW-2, MW-4, MW-6, SB-7, and SB-8 detected TPH-g 
concentrations between 91 and 9,300 µg/L (SB-8) and benzene concentrations between non-
detect to 470 µg/L.  

• Although MTBE was detected in all monitoring wells and most soil borings (non-detected 
only in soil borings SB-5 and SB-6), with concentrations ranging from 13 (SB-11) to 23,000 
µg/L (SB-7), elevated MTBE concentrations were detected in monitoring wells MW-1, MW-2, 
MW-4, and MW-6, and soil borings SB-7 and SB-8. 

• Significant levels of MTBE were detected in soil borings SB-7, SB-8, and SB-9 near the UST 
pit. TPH-g concentration containing strongly aged gasoline or diesel range compounds 
between 1.7 and 200 mg/Kg was detected in these soil borings.   

• Due to the high mobility of MTBE, the delineated MTBE plume boundary is much broader 
than the hydrocarbon plume. 

• Only a low TPH-g concentration of 4.7 mg/Kg containing strongly aged gasoline or diesel 
range compounds was detected at SB-4. No TPH-g, BTEX, and MTBE were detected in all 
other soil borings located on the properties of 6601 and 6619 Foothill Boulevard. In 
accordance with a personal communication with Mr. Billy Jue, property owner, elevated 
TPH-g concentration of 13,000 µg/L, detected in groundwater from location of SB-5 located 



Semi-Annual Groundwater Monitoring Report (First Quarter 2010)  
 
 

March 2010 6  

on the property of 6619 Foothill Boulevard, with non-typical gasoline pattern, was likely 
associated with past railroad activities of General Motors Automotive Plant. 

In response to the February 6 and June 18, 2009 letters issued by ACEH, a data gap investigation 
was conducted from September 21 through 25, 2009 for the subject site (ERS, 2009). Five 
additional shallow zone monitoring wells MW-7, MW-10, MW-11, MW-12A, and MW-13A, as 
well as three deep zone monitoring wells MW-5B, MW-6B, and MW-12B, were installed 
between September 22 and 24, 2009.  

As a result of the 2009 investigation, the major findings and conclusions are listed below: 

• Both lithologic and groundwater data suggest that the shallow and deep groundwater zones 
are not connected. 

• The deep zone groundwater is not impacted by the contaminated soil/groundwater in the 
shallow zone. 

• Contaminated soil exists on the site south of the UST pit. TPH-g is the major contaminant of 
concern within the source area in the vadose zone; MTBE impact under the source area 
primarily exists in the shallow groundwater zone. A higher TPH-g concentration exists near 
the south/southeast corner of the property. The highest TPH-g concentration appears at a 
depth interval of approximately 6 to 8 feet below ground surface. The range of the on-site 
source area delineated in the preliminary SCM remains unchanged. 

• The East Bay Municipal Utility District's (EBMUD’s) 8-inch water pipe trench is a 
preferential migration pathway. Since the TPH-g concentration within the EBMUD trench 
appear to increase along the trench slope, and the highest TPH-g concentration within the 
trench was found in the farthest downstream borehole USB-11 approximately 120 feet east 
of the east property line, the extent of soil/groundwater contamination under Foothill 
Boulevard along the EBMUD trench in the east direction has not been completely 
determined.  

2.4 Local Geologic and Hydrogeologic Setting  

The subject property and its surroundings are located in the foothills of the Oakland Hills, at the 
eastern edge of a broad alluvial plain on the east side of San Francisco Bay. The alluvial plain is 
relatively flat. The alluvial deposits consist largely of inter-fingered lenses of clayey gravel, 
sandy and silty clays, and sand to silty clay mixtures. Individual units are discontinuous and 
have low correlation with distance.  

Groundwater under the subject site is often shallow. The average groundwater depths under 
the subject site on June 4, 2001 and August 11, 2005, were 9.83 and 8.17 feet bgs, respectively. 
However, the average groundwater depth off site measured on August 11, 2005 was 7.00 feet 
bgs. Local groundwater elevation varies with rainfall and seasons. The general groundwater 
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flow direction ranges between west and southwest toward the San Francisco Bay or San 
Leandro Bay. 

2.5 Groundwater Monitoring History 

As mentioned above, monitoring wells MW-1 through MW-6 were installed separately in June 
2001 and 2002. However, these wells have not been monitored regularly every quarter between 
2001 and 2005. All wells were only monitored quarterly for one full year from July 2003 to May 
2004 (see Table 2). Wells MW-1 through MW-3 were gauged only twice each year between 2002 
and 2005, and wells MW-4 through MW-6 were gauged and sampled twice each year between 
2003 and 2005. AARS conducted a final monitoring event on November 30, 2005 (AARS, 2006). 

Thus, at the request of ACEH in a letter dated July 24, 2008 posted on Alameda County 
Environmental Cleanup Oversight Programs’ ftp site, quarterly groundwater monitoring 
resumed on August 8, 2008. 

2.6 Contaminants of Concern      

The cumulative groundwater sampling data of all the sampling events between June 2001 and 
May 2009 (Table 2) shows that elevated or significant concentrations of dissolved hydrocarbons, 
including TPH-g and/or benzene, as well as fuel oxygenates, including MTBE and/or TBA, have 
been detected from on-site monitoring wells MW-1 and MW-2, and/or off-site monitoring wells 
MW-4, MW-5, and MW-6. Thus, TPH-g, benzene, MTBE, and TBA are the contaminants of 
concern for the subject site. 
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3. GROUNDWATER MONITORING ACTIVITIES 

All of the shallow zone monitoring wells (MW-1 through MW-7, MW10, MW-11, MW-12A, and 
MW-13A) and the deep zone monitoring wells (MW-5B, MW-6B, and MW-12B) were gauged 
and sampled on January 6 through 8, 2010.  Since the owner of the 6633 Foothill Boulevard 
property was unavailable to open the gate on January 6 or 7, 2010, only well MW-13A was 
gauged and sampled on January 8, 2010. Before gauging, all well lids were opened and allowed 
to equilibrate for approximately 30 minutes.  

Since the groundwater in wells MW-6B and MW-12B was deeper than 33 feet, a peristaltic 
pump could not pump water deeper than 33 feet from the ground surface; the traditional three-
casing volume method was used for purging these two wells. With the exception of wells MW-
6B and MW-12B, all monitoring wells were purged and sampled using the Low-Flow Rate 
Purging (LRP) and Sampling Method (Puls and Barcelona, 1996) following the standard 
operating procedures presented in Appendix A. A peristaltic pump was calibrated prior to the 
first purge to establish the flow-rate. The pump was set to a flow rate of 0.3 liters per minute 
(L/min). Depth to water (DTW) and water quality parameters were measured in three-minute 
intervals. The water quality parameters of pH, temperature, and specific conductance (SC) were 
measured during purging using an Oakton Meter, which was calibrated prior to use and 
decontaminated between wells. When water quality parameters stabilized according to the low-
flow sampling protocol (ASTM, 2002), groundwater samples were collected directly from the 
dedicated tubing. The groundwater depth and well purging data recorded in the field are 
shown in Appendix B. 

Water samples were collected, labeled and stored in an ice chest chilled with ice, following the 
standard operating procedures presented in Appendix A. The samples were delivered to Kiff 
Analytical, LLC of Davis, California, a state-certified laboratory, under standard chain-of-
custody protocols. Kiff Analytical performed analysis for TPH-g by EPA Method 8015B (M), 
and analyses for BTEX and fuel oxygenates by EPA Method 8260B. Appendix C includes copies 
of the laboratory reports and chain-of-custody. 
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4. GROUNDWATER MONITORING RESULTS 

LRP was used to purge and sample each monitoring well during 1Q10. The groundwater 
purging rate for each well was set at 0.3 liter per minute (L/min). Groundwater gauging 
indicated that local groundwater was above the top of the well screens of most monitoring 
wells, except for wells MW-11, MW-13A, MW-6B, and MW-12B. Thus, the tubing for purging 
and sampling was inserted to a depth near the center of the well screen interval.  

During 1Q10, sheen/product and odors were not identified in every monitoring well. Like 2Q09 
monitoring, groundwater in all the monitoring wells was clear without visible color and with 
low turbidity. In addition to the purging rate and the stinger depth mentioned above, the water 
quality parameters (pH, temperature, and specific conductivity) and the purging time required 
for reaching stabilization of water quality are included in Appendix B. All the purged water and 
rinsate was transported away from the site and treated by a mobile water treatment unit.   

4.1 Groundwater Elevation and Flow 

Groundwater depth varied greatly from 4.43 (MW-6) to 12.80 feet bgs (MW-10) in the shallow 
zone, and from 12.22 (MW-5B) to 40.48 feet bgs (MW-12B) in the deep zone. Groundwater 
elevation was calculated by subtracting the measured groundwater depth from the top of casing 
elevation. The top of casing (TOC) elevations and the well construction data for all the 
monitoring wells are included in Tables 1 and 2. The calculated groundwater elevations for the 
1Q10 monitoring event are listed in Table 2. They ranged from 49.09 feet above msl (MW-10) to 
55.60 feet above msl (MW-13A) in the shallow zone, and from 17.43 feet above msl (MW-6B) to 
45.47 feet above msl (MW-5B) in the deep zone. The groundwater elevation contours and the 
associated hydraulic gradients for the shallow zone in 1Q10 are plotted in Figure 3.  
 
Before 2Q09, only six monitoring wells MW-1 through MW-6 were available to evaluate the 
groundwater flow direction. The general groundwater flow direction from February 2004 to 
May 2009 was primarily between northwest and southwest directions toward the San Francisco 
Bay or San Leandro Bay. Based on the contoured potentiometric surface shown in Figure 3, the 
primarily groundwater flow in 1Q10 was in the west and northwest directions with horizontal 
hydraulic gradient ranging from 0.020 to 0.028 ft/ft. It should be noted that after including 5 
additional shallow zone monitoring wells installed during the 2009 site characterization (ERS, 
2009), the shallow zone groundwater has shown similar distribution in January 2010 (wet 
season) and October 2009 (dry season).  
 
Deep zone monitoring wells MW-5B, MW-6B, and MW-12B were installed in September 2009. 
The groundwater elevations determined in October 2009 were 44.53, 15.76, and 22.82 feet above 
msl for wells MW-5B, MW-6B, and MW-12B, respectively (ERS, 2009). The calculated 
groundwater elevations in 1Q10 for these three wells were 45.47, 17.43, and 22.46 feet above 
msl, respectively. In addition, the groundwater elevations in shallow zone well MW-5 obtained 
in October 2009 and January 2010 were 50.39 and 50.92 feet above msl, respectively. The above 
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data shows that groundwater in shallow zone MW-5 has been consistently higher than the 
groundwater determined in the deep zone well MW-5B. Both the 1Q10 data included in Table 2 
and the October 2009 data confirm that:  

• The groundwater depths measured in deep wells in October 2009 were correct.  

• The shallow zone groundwater is consistently higher than the groundwater in the deep 
zone. 

Both the October 2009 and January 2010 data also show that groundwater in well MW-5B is 
consistently much higher than the groundwater in wells MW-6B and MW-12B. This condition 
suggests that the groundwater flow direction in the deep zone south of the subject site is likely 
in the east-southeast direction. The above data suggests that: 

• The groundwater south of the subject site has opposite flow direction in the shallow and 
deep zones.  

• The groundwater in the shallow and deep zones either has a low connection or 
shallow/deep zones are isolated.      

4.2 Concentration Level and Distribution of Groundwater Contaminants  

Historical groundwater monitoring showed that local groundwater frequently flowed in the 
southward direction with stronger hydraulic gradient (AARS, 2004a; 2004b; 2005; 2006). The 
groundwater flow caused the southward/off-site migration of TPH-g, benzene, and MTBE from 
the on-site UST area. The above situation found in 3Q08, 4Q08, 1Q09, and 2Q09 has been 
confirmed in 1Q10.  

The 1Q10 groundwater sampling revealed that the on-site TPH-g concentrations ranged from 
less than the detection limit to 320 µg/L. They are lower than the off-site TPH-g concentrations 
(from 330 to 1,600 µg/L). The highest TPH-g concentration (1,600 µg/L) was still detected in the 
off-site well MW-6. Similar to the on-site wells MW-1, MW-2, and MW-3, the TPH-g 
concentrations in off-site wells MW-4, MW-5, and MW-6 also have diminished from 4,500, 
1,900, and 5,800 µg/L in 2Q09 to 1,200, 330, and 1,600 µg/L in 1Q10, respectively.  

Like TPH-g, benzene has also migrated off site. Although the benzene concentration has 
diminished compared to the TPH-g concentration, the highest benzene concentration of 28 µg/L 
was still found in off-site well MW-6. No significant reduction in benzene concentration was 
found in MW-6. With the exception of wells MW-6 and MW-13A, the BTEX concentrations in all 
on-site/off-site monitoring wells were either insignificant or less than their associated method 
reporting limits. 

Based on the change of the plume boundaries between TPH-g/benzene and MTBE, the effect of 
dilution and dispersion (natural attenuation) apparently has a stronger influence for MTBE. The 
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MTBE plume has been greatly diminished because the solubility of MTBE is much higher than 
the solubilities of TPH-g/benzene.  Consequently, MTBE is more mobile than TPH-g/benzene. 
Since a northwestern component of local groundwater flow exists, center of the MTBE plume 
has been split. Additionally, as shown in Figure 6, centers of the MTBE plume have been found 
shifted from wells MW-1 and MW-6 to wells MW-1 and MW-12A after well MW-12A was 
installed. The change of MTBE over time described above is shown in Figure 8.     

The highest MTBE concentrations (410 and 440 µg/L) were detected in on-site and off-site wells 
MW-1 and MW-12A. Although the MTBE concentration was only 5.7 µg/L in MW-2 located 
near the UST pit, this well has the highest TBA concentration (10,000 µg/L), which is a 
degradation product of MTBE.  

The 1Q10 analytical data (Appendix C) for TPH-g, benzene, MTBE, and TBA is plotted in 
Figures 4 to 7. Comparing the data obtained on August 11, 2005 (AARS, 2005) and November 
30, 2005 (AARS, 2006) with the data exhibited in Figures 4 through 7, significant reduction of 
concentration levels and change of plume location/boundary have occurred since 2005.   

Most importantly, the contaminant of concern concentrations sampled from the deep zone wells 
MW-5B, MW-6B, and MW-12B were less than their associated method detention limits or 
extremely low. Thus, the deep zone groundwater is not contaminated. 
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5. FINDINGS   

As a result of the 1Q10 monitoring, major findings are listed below:  

• The groundwater depth varied greatly from 4.43 (MW-6) to 12.80 feet bgs (MW-10) in 
the shallow zone, and from 12.22 (MW-5B) to 40.48 feet bgs (MW-12B) in the deep zone.  

• The primarily groundwater flow was in the west and northwest directions with 
horizontal hydraulic gradient ranging from 0.020 to 0.028 ft/ft. 

• After installing 5 additional shallow zone monitoring wells, the shallow zone 
groundwater showed similar distributions in January 2010 (wet season) and October 
2009 (dry season). 

• The 1Q10 monitoring data confirmed that groundwater depths measured in deep wells 
in October 2009 were correct.   

• The groundwater in the shallow zone was consistently higher than the groundwater in 
the deep zone; and groundwater south of the subject site had an opposite flow direction 
in the shallow and deep zones. Thus, groundwater in the shallow and deep zones either 
has a low connection or shallow/deep zones are isolated.      

• The on-site TPH-g concentrations (from less than the detection limit to 320 µg/L) were 
less than the off-site TPH-g concentrations (from 330 to 1,600 µg/L). The highest TPH-g 
concentration (1,600 µg/L) was still remained in off-site well MW-6. 

• As with TPH-g, benzene has also migrated off site. The highest benzene concentration 
was still found in well MW-6. With the exception of wells MW-6 and MW-13A, the 
BTEX concentrations in on-site/off-site monitoring wells were either insignificant or less 
than their associated method reporting limits. 

• Since a northwestern component of local groundwater flow exists, the center of the 
MTBE plume has been split. Centers of the MTBE plume have been found shifted from 
wells MW-1 and MW-6 to wells MW-1 and MW-12A after well MW-12A was installed. 

• The highest MTBE concentrations (410 and 440 µg/L) were detected in on-site and off-
site wells MW-1 and MW-12A. Although well MW-1 has high MTBE concentration, the 
associated TBA concentration (410 µg/L) is lower than the TBA concentrations in wells 
MW-2, MW-3, and MW-4.  

• As with the 2Q09 sampling, the center of the TBA plume with the highest concentration 
of 10,000 µg/L remained in well MW-2 near the UST pit where the MTBE concentration 
(5.7 µg/L) was relatively low.  
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6. CONCLUSIONS  

1.  Hydrocarbons have completely migrated off site. The TPH-g plume boundary has expanded 
south- and eastward. Although hydraulic gradient was historically primarily southward, the 
plume expansion toward the east direction very likely was influenced by the preferential 
migration pathway generated by the EBMUD's 8-inch water main. 

2. Since MTBE is extremely mobile, especially when the groundwater flow is significant; and 
biodegradation of MTBE likely has occurred in the source area, the concentration level of MTBE 
has diminished greatly since 2005. As a result, the groundwater impact of MTBE is limited to 
areas near wells MW-1 and MW-12A. The groundwater impact of MTBE no longer appears as 
significant as that of TPH-g. 

3.  Although the MTBE plume has been split, elevated TBA concentration exists on site near the 
UST area (see Figure 7). Conversely, a higher level of petroleum hydrocarbon impact is found 
off site (see Figures 4 and 5).  

4. TPH-g, benzene, and MTBE have migrated southward and/or off-site from the UST area. 
However, the TBA plume remained on site. 

5. A significant reduction of concentration levels and change in plume location and boundaries 
has occurred since 2005.   

6. The deep zone groundwater is not contaminated. 
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7. RECOMMENDATION 

The results of the 3Q08 through 1Q10 groundwater monitoring and the 2009 site 
characterization indicate that: 

• MTBE/TBA are the major contaminants under the subject site. 

• The off-site groundwater is significantly impacted by petroleum hydrocarbons. 

• The EBMUD's 8-inch water main under Foothill Boulevard is a preferential pathway for 
contaminant migration.   

• In addition to the soil under Foothill Boulevard, contaminated soil exists south-southeast of 
the UST. 

Based on the Site Conceptual Model (ERS, 2008b) and the groundwater monitoring results, a 
Feasibility Study Report and/or a Corrective Action Plan should be prepared as soon as possible 
so that an interim or final soil and groundwater remediation can be conducted for the areas 
south-southeast of the UST and under the street to eliminate continuing off-site groundwater 
contamination.  
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TABLES 



(inches) (inches) (feet) (feet bgs) (feet bgs) (feet bgs) (feet bgs) (inches)

MW-1 6/4/2001 2 8 25  10 - 25 8 - 25 6 - 8 0 - 6 0.01 Lonestar #2

MW-2 6/4/2001 2 8 25  10 - 25 8 - 25 6 - 8 0 - 6 0.01 Lonestar #2

MW-3 6/4/2001 2 8 25  10 - 25 8 - 25 6 - 8 0 - 6 0.01 Lonestar #2

MW-4 6/26/2002 2 8 20  7.5 - 20 6 - 20 5 - 6 0 - 5 0.01 Lonestar #2

MW-5 6/26/2002 2 8 20  7.5 - 20 6 - 20 5 - 6 0 - 5 0.01 Lonestar #2

MW-5B 9/23/2009 2 8 45 35-45 33-45 45-50,  31-33 0-31 0.01 Monterey #2/12

MW-6 6/26/2002 2 8 20  7.5 - 20 6 - 20 5 - 6 0 - 5 0.01 Lonestar #2

MW-6B 9/24/2009 2 8 50 35 - 50 33-50 32-33 0-32 0.01 Monterey #2/12

MW-7 9/23/2009 2 8 25 10 - 25 9-25 7-9 0-7 0.01 Monterey #2/12

MW-10 9/22/2009 2 8 25 15 - 25 14-25 12-14 0-12 0.01 Monterey #2/12

MW-11 9/23/2009 2 8 25 10 - 25 9-25 7-9 0-7 0.01 Monterey #2/12

MW-12A 9/22/2009 2 8 25 10 - 25 9-25 7-9 0-7 0.01 Monterey #2/12

MW-12B 9/22/2009 2 8 43 33 - 43 32-43 30-32 0-30 0.01 Monterey #2/12

MW-13A 9/24/2009 2 8 25 5 - 25 4-25 2-4 0-2 0.01 Monterey #2/12

Sand Interval
Well ID

Date 
Installed

Casing 
Diameter

Table 1
Well Construction Data

6600 Foothill Boulevard, Oakland, California

Bentonite 
Seal

Cement Slot Size
Sand Size

Borehole 
Diameter

Total Depth
Screened 
Interval



Monitoring Wells
Total Depth 

Drilled         (ft 
bgs)

Date Sampled
Top of Casing 

Elevation         
(ft, above msl)

Depth to Water               
(ft, below TOC)

Water Elevation            
(ft, above msl)(1)

Groundwater 
Flow            

Direction
 GW Gradient (ft/ft) TPH-g                       

(ug/L)
Benzene     

(ug/L)
Toluene     
(ug/L)

Ethyl-benzene   
(ug/L)

Xylenes    
(ug/L) MTBE    (ug/L) TBA           

(ug/L)

ETBE, DIPE, 
TAME, METH, 
ETH     (ug/L)

1,2-DCA       
(ug/L)

1,2-EDB     
(ug/L)

EPA 8015M

NA 5 1,000 700 10,000 5 12 (Ca.) NA 5 0.05

6/13/2001 100.00* 9.36 90.64 SE 0.05 ND ND ND ND ND 130 NA  --  --  --

3/21/2002 100.00* 7.96 92.04 SE 0.024 95 ND ND ND ND 72.5 NA  --  --  --

7/9/2002 100.00* 8.51 91.49 SE 0.014 ND ND ND ND ND 208 NA  --  --  --
7/11/2003 160.25 8.66 151.59 SE 0.012 ND 0.7 ND ND 1.2 636 NA  --  --  --

11/13/2003 160.25 8.10 152.15 SE 0.012 ND<5000# ND ND ND ND 72,000 22,000  --  --  --
2/19/2004 160.25 8.24 152.01 NW - SW 0.008 1,350 460 ND ND ND 82,000 8,630  --  --  --
5/21/2004 160.25 8.51 151.74 NW - SW 0.019 ND ND<50 ND<50 ND<50 ND<100 12,000 ND<1000  --  --  --
8/11/2005 160.25 8.34 151.91 SW 0.008 ND ND ND ND ND 4,900 NA  --  --  --

11/30/2005 160.25 9.86 150.39 NW - SW 0.018 ND<250 ND<2.5 ND<2.5 ND<2.5 ND<2.5 8,400 NA  --  --  --

8/8/2008 60.02 10.62 49.40 NWN - SW 0.031-0.017 390 <1.5 <1.5 <1.5 <1.5 720 7.4J <1.5, Meth<300, 
Eth<15

<1.5 <1.5

11/5/2008 60.02 10.78 49.24 NWN - SWW 0.039-0.016 350 <5.0 <10 <10 <10 580 <100 <20, Eth<1,000  --  --

2/6/2009 60.02 9.05 50.97 W 0.015 150 <1.5 <1.5 <1.5 <1.5 610 120 <1.5, Meth<600, 
Eth<15

 --  --

5/7/2009 60.02 6.76 53.26 SWW 0.015 420 <0.50 <0.50 <0.50 <0.50 210 110 <0.50, Meth<150, 
Eth<5.0

 --  --

1/6/2010 60.02 9.83 50.19 W - NW 0.020 - 0.028 320 <0.90 <0.90 <0.90 <0.90 410 410 <0.90, Meth<100, 
Eth<9.0

 --  --

6/13/2001 98.71* 10.44 88.27 SE 0.05 5,800 160 210 290 980 94,000 980  --  --  --
3/21/2002 98.71* 8.18 90.53 SE 0.024 452 3.4 ND 1.6 2.1 79,100 NA  --  --  --
7/9/2002 98.71* 8.35 90.36 SE 0.014 497 61.6 ND ND 1.6 37,600 NA  --  --  --
7/11/2003 158.97 7.58 151.39 SE 0.012 553 48.9 ND ND ND 38,200 NA  --  --  --

11/13/2003 158.97 8.01 150.96 SE 0.012 ND<2500# NS ND ND ND 47,000 11,000  --  --  --
2/19/2004 158.97 6.43 152.54 NW - SW 0.008 4,390 410 265 160 490 26,700 3,930  --  --  --
5/21/2004 158.97 6.83 152.14 NW - SW 0.019 1,150 254 ND<200 ND<200 ND<400 24,600 ND<4000  --  --  --
8/11/2005 158.97 7.31 151.66 SW 0.008 91 ND 1.1 ND ND 6,500 NA  --  --  --

11/30/2005 158.97 7.98 150.99 NW - SW 0.018 69 ND 1.4 ND ND 2,300 NA  --  --  --

8/8/2008 58.74 7.19 51.55 NWN - SW 0.031-0.017 300 <9.0 <9.0 <9.0 <9.0 9.8 17,000 <9.0, Meth<900, 
Eth<90

<9.0 <9.0

11/5/2008 58.74 7.14 51.60 NWN - SWW 0.039-0.016 510 <0.50 <1.0 <1.0 <1.0 12 13,000 <2.0, Eth<100  --  --

2/6/2009 58.74 6.92 51.82 W 0.015 50 <4.0 <4.0 <4.0 <4.0 10 11,000 <4.0, Meth<400, 
Eth<40

 --  --

5/7/2009 58.74 6.53 52.21 SWW 0.015 860 <4.0 <4.0 <4.0 <4.0 9.7 12,000
<4.0, Meth<400, 

Eth<40
 --  --

1/6/2010 58.74 7.30 51.44 W - NW 0.020 - 0.028 <50 <4.0 <4.0 <4.0 <4.0 5.7 10,000
<4.0, Meth<400, 

Eth<40
 --  --

6/13/2001 99.90* 9.69 90.21 SE 0.05 300 1 ND 0.07 2 450 NA  --  --  --
3/21/2002 99.90* 8.80 91.10 SE 0.024 274 1.1 ND 1 2.5 7,520 NA  --  --  --
7/9/2002 99.90* 9.33 90.57 SE 0.014 ND ND ND ND ND 40.8 NA  --  --  --
7/11/2003 160.17 9.35 150.82 SE 0.012 ND ND ND ND ND 24.3 NA  --  --  --

11/13/2003 160.17 8.85 151.32 SE 0.012 ND ND ND ND ND 37 27  --  --  --
2/19/2004 160.17 8.46 151.71 NW - SW 0.008 83 ND ND ND ND 42.7 508  --  --  --
5/21/2004 160.17 9.09 151.08 NW - SW 0.019 ND ND ND ND ND 54 1100  --  --  --
8/11/2005 160.17 8.87 151.30 SW 0.008 ND ND ND ND ND 27 NA  --  --  --

11/30/2005 160.17 9.73 150.44 NW - SW 0.018 ND ND ND ND ND 28 NA  --  --  --

8/8/2008 59.94 9.64 50.30 NWN - SW 0.031-0.017 99 <0.50 <0.50 <0.50 <0.50 4.5 130 <0.50, Meth<80, 
Eth<5.0

<0.50 <0.50

11/5/2008 59.94 9.33 50.61 NWN - SWW 0.039-0.016 55 <0.50 <1.0 <1.0 <1.0 4.5 500 <2.0, Eth<100  --  --

2/6/2009 59.94 9.37 50.57 W 0.015 100 <0.50 <0.50 <0.50 <0.50 5.3 770
<0.50, Meth<100, 

Eth<5.0
 --  --

5/7/2009 59.94 8.98 50.96 SWW 0.015 410 <0.50 <0.50 <0.50 <0.50 5.5 900
<0.50, Meth<50, 

Eth<5.0
 --  --

1/6/2010 59.94 9.43 50.51 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 4.8 770
<0.50, Meth<50, 

Eth<5.0
 --  --

Maximum Contaminant Level^         

TABLE 2
Cumulative Groundwater Elevation and Analytical Data

6600 Foothill Boulevard, Oakland, California

EPA 8021B/EPA 8260B(2) EPA 8260BAnalysis Methods

MW-3 25

25MW-1

MW-2 25



7/9/2002 98.19* 8.14 90.05 SE 0.014 9,680 43 17 369 1990 28,300 NA  --  --  --
7/11/2003 158.42 6.73 151.69 SE 0.012 3,170 16.5 6.4 71.7 240 16,600 NA  --  --  --

11/13/2003 158.42 6.54 151.88 SE 0.012 ND<1000# 49 ND 340 900 16,000 4,500  --  --  --

2/19/2004 158.42 4.37 154.05 NW - SW 0.008 7,230 107 7 497 1063 14,300 1,440  --  --  --

5/21/2004 158.42 5.79 152.63 NW - SW 0.019 9,340 194 ND 309 860 7,380 ND<2000  --  --  --

8/11/2005 158.42 6.65 151.77 SW 0.008 3,000 15 24 87 190 1,200 NA  --  --  --
11/30/2005 158.42 6.05 152.37 NW - SW 0.018 4,300 18 28 84 130 340 NA  --  --  --

8/8/2008 58.19 5.91 52.28 NWN - SW 0.031-0.017 3,600 0.53 0.61 5.6 1.5 24 1,800 <0.50, Meth<80, 
Eth<5.0

<0.50 <0.50

11/5/2008 58.19 5.33 52.86 NWN - SWW 0.039-0.016 2,000 0.58 <1.0 6.8 1.2 31 760 <2.0, Eth<100  --  --

2/6/2009 58.19 5.15 53.04 W 0.015 3,400 0.81 <0.50 10 1.2 39 1,400
<0.50,Meth<200, 

Eth<5.0
 --  --

5/7/2009 58.19 4.86 53.33 SWW 0.015 4,500 0.73 <0.50 7.4 1.2 29 1,000
<0.50, Meth<200, 

Eth<5.0
 --  --

1/6/2010 58.19 5.24 52.95 W - NW 0.020 - 0.028 1,200 <0.50 <0.50 3.5 0.50 17 830
<0.50, Meth<50, 

Eth<5.0
 --  --

7/9/2002 97.81* 8.16 89.65 SE 0.014 275 30.2 ND ND 3 18,600 NA  --  --  --
7/11/2003 158.03 7.94 150.09 SE 0.012 890 10 0.6 ND 7.1 5,090 NA  --  --  --

11/13/2003 158.03 7.41 150.62 SE 0.012 ND<1000# ND ND ND ND 3,400 3,100  --  --  --

2/19/2004 158.03 6.14 151.89 NW - SW 0.008 1,310 ND 0.7 ND 2.2 438 1,340  --  --  --

5/21/2004 158.03 7.42 150.61 NW - SW 0.019 1,960 9.7 0.7 ND ND 214 436  --  --  --

8/11/2005 158.03 7.67 150.36 SW 0.008 410** ND 3.3 ND ND 100 NA  --  --  --
11/30/2005 158.03 8.51 149.52 NW - SW 0.018 240** ND 1.8 ND 1.4 82 NA  --  --  --

8/8/2008 57.80 7.59 50.21 NWN - SW 0.031-0.017 1,900 <0.50 <0.50 <0.50 4.0 8.6 510 <0.50, Meth<50, 
Eth<5.0

<0.50 <0.50

11/5/2008 57.80 6.91 50.89 NWN - SWW 0.039-0.016 1,600 <0.50 <1.0 <1.0 1.1 4.8 170 <2.0, Eth<100  --  --

2/6/2009 57.80 6.98 50.82 W 0.015 680 <0.50 <0.50 <0.50 2.2 5.5 110
<0.50,Meth<200, 

Eth<5.0
 --  --

5/7/2009 57.80 6.43 51.37 SWW 0.015 1,900 0.72 0.91 <0.50 2.3 4.3 60
<0.50, Meth<50, 

Eth<5.0
 --  --

1/7/2010 57.80 6.88 50.92 W - NW 0.020 - 0.028 330 <0.50 <0.50 <0.50 1.1 4.5 95
<0.50, Meth<50, 

Eth<20
 --  --

MW-5B 45 1/7/2010 57.69 12.22 45.47 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 0.73 <5.0
<0.50, Meth<50, 

Eth=11
 --  --

7/9/2002 97* 7.45 89.55 SE 0.014 12,000 432 22 637 1740 11,300 NA  --  --  --
7/11/2003 157.24 7.98 149.26 SE 0.012 2,970 534 6.3 70.1 278 18,000 NA  --  --  --

11/13/2003 157.24 7.47 149.77 SE 0.012 ND<2500# 300 ND ND 52 18,000 ND  --  --  --

2/19/2004 157.24 5.09 152.15 NW - SW 0.008 5,340 184 5 65 127 5,310 4,260  --  --  --

5/21/2004 157.24 6.38 150.86 NW - SW 0.019 6,110 340 12.7 205 308.8 3,900 4,060  --  --  --

8/11/2005 157.24 6.68 150.56 SW 0.008 6,100 470 48 23 30 3,200 NA  --  --  --
11/30/2005 157.24 7.43 149.81 NW - SW 0.018 3,700 310 30 16 12 3,400 NA  --  --  --

8/8/2008 57.01 6.23 50.78 NWN - SW 0.031-0.017 6,500 63 2.0 42 98 230 810
<0.50, TAME<0.66, 
Meth<200, Eth<8.0

<0.50 <0.50

11/5/2008 57.01 5.35 51.66 NWN - SWW 0.039-0.016 4,800 74 <5.0 23 42 340 950 <10, Eth<500  --  --

2/6/2009 57.01 5.44 51.57 W 0.015 5,800 34 1.1 16 38 140 690
<0.50,Meth<200, 

Eth<5.0
 --  --

5/7/2009 57.01 4.91 52.10 SWW 0.015 5,800 32 1.2 14 37 150 460
<0.50, Meth<100, 

Eth<5.0
 --  --

1/7/2010 56.83 4.43 52.40 W - NW 0.020 - 0.028 1,600 28 0.79 12 31 120 340
<0.50, Meth<100, 

Eth<8.0
 --  --

MW-6B 50 1/7/2010 56.71 39.28 17.43 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0
<0.50, Meth<50, 

Eth<5.0
 --  --

MW-5 20

MW-6 20

MW-4 20



MW-7 25 1/7/2010 58.66 8.67 49.99 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 1.7 18
<0.50, Meth<50, 

Eth<5.0
 --  --

MW-10 25 1/6/2010 61.89 12.80 49.09 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 <0.50 <5.0
<0.50, Meth<50, 

Eth<5.0
 --  --

MW-11 25 1/7/2010 60.97 11.14 49.83 W - NW 0.020 - 0.028 66 <0.50 <0.50 <0.50 <0.50 80 <5.0
<0.50, Meth<50, 

Eth<5.0
 --  --

MW-12A 25 1/6/2010 62.98 8.83 54.15 W - NW 0.020 - 0.028 330 <0.50 <0.50 <0.50 <0.50 440 8.3J
<0.50, Meth<400, 

Eth=7.1
 --  --

MW-12B 43 1/6/2010 62.94 40.48 22.46 W - NW 0.020 - 0.028 <50 <0.50 <0.50 <0.50 <0.50 1.2 <5.0
<0.50, Meth<50, 

Eth<5.0
 --  --

MW-13A 25 1/8/2010 60.90 5.30 55.60 W - NW 0.020 - 0.028 1,300 3.1 <0.50 <0.50 0.76 38 200
<0.50, Meth<50, 

Eth<10
 --  --

SB-1/GW 20 6/27/2002  --  --  --  -- 554 1 0.8 11.6 76.2 74.1 NA  --  --  --
SB-2/GW 20 6/27/2002  --  --  --  -- 3000 95.6 10.2 394 831 485* NA  --  --  --
SB-3/GW 20 8/11/2005  --  --  --  -- ND ND ND ND ND 32 NA  --  --  --
SB-4/GW 20 8/11/2005  --  --  --  -- 160** ND ND ND ND 180 NA  --  --  --
SB-5/GW 17 8/10/2005  --  --  --  -- 13000** ND<5.0 260 ND<5.0 ND<5.0 ND<50 NA  --  --  --
SB-6/GW 17 8/10/2005  --  --  --  -- ND ND ND ND ND ND NA  --  --  --
SB-7/GW 30 8/11/2005  --  --  --  -- 2900 19 ND<10 160 ND 23000 NA  --  --  --
SB-8/GW 28 8/11/2005  --  --  --  -- 9300 230 10 460 1500 11000 NA  --  --  --
SB-10/GW 17 8/10/2005  --  --  --  -- ND ND ND ND ND 16 NA  --  --  --
SB-11/GW 17 8/10/2005  --  --  --  -- ND ND ND ND ND 13 NA  --  --  --
SB-12/GW 17 8/10/2005  --  --  --  -- ND ND ND ND ND ND NA  --  --  --

Notes:
TPH-g total petroleum hydrocarbons as gasoline 56.71
MTBE Methyl Tertiary Butyl Ether
TBA Tertiary Butyl Alcohol
ETBE Ethyl-tetra-butyl ether
DIPE Diisopropyl ether
TAME Tertiary-amyl methyl ether
METH Methanol
ETH Ethanol
1,2-DCA 1,2-Dichloroethane
1,2-EDB 1,2-Dibromoethane
SB Soil Boring
GW Ground Water
ND = "non-detect" or below the Method Reporting Limits
NA = Not Available
^ US EPA Drinking Water Standard

** Laboratory reported does not match gasoline pattern
#  See Laboratory explanations  (dated November 26 & December 8, 2003)

ug/L - microgram per litter (part per billion)

+ Confirmed by GC/MS method 8260B

* The top of casing (TOC) elevations originally surveyed on June 13, 2001 used MW-1 as the common datum with an assumed elevation of 100.00 feet above mean sea level (MSL).                                 All other TOC elevations were surveyed relative to MW-1. All the wells were 
again surveyed per GeoTracker standard on July 11, 2003, by PLS Surveys, Inc., a California licensed surveyor. All elevations are reported with respect to feet above mean sea leval (MSL).

(2) EPA 8260B adopted since 8/8/2008

(1) The TOC elevations reported in all previous groundwater monitoring reports are incorrect. The datum elevation adopted previously was revised on August 4, 2008 using City of Oakland datum (NAD83). The revised TOC elevations are converted to mean sea level elevation and used 
to calculate all the groundwater elevations.
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GROUNDWATER MONITORING AND SAMPLING  -  
STANDARD OPERATING PROCEDURES (SOP) 

 
 
1.  Purposes 
 
This document focuses on the equipment, field procedures, and level of accuracy and quality 
control measures required for the groundwater monitoring and sampling program. Development 
of this SOP is to guide the field staff to perform the groundwater monitoring and sampling jobs 
properly, to maintain consistency of field procedures, and to facilitate the assurance of the quality 
and reliability of data obtained from all groundwater monitoring events. 
 
2. Equipment 
 
Groundwater monitoring and sampling need the following equipment and supplies: 
 

• Job description, site maps, chain-of-custody, field data forms and activity logs, indelible 
ink pen, watch, cell phone 

• Hardhead, boots, safety vest/suit, and gloves 
• Traffic control cones and tapes 
• Water level indicator (sounder) 
• Peristaltic pump or bailers if water depth is deeper than 33 feet 
• Water quality meter(s) 
• Decon water, soap, and Liquinox solution 
• Sampling pump or bailers 
• Laboratory-supplied sample bottles/containers 
• Ice chest(s) with ice 
• Waste storage drums and buckets 
• Tools for opening well caps, string, tubing, and duck or Teflon tapes 
• Multi-phase sounder, if needed. 
• Health & Safety Plan 
 

3. Procedures  
 
Groundwater monitoring and sampling job include the following procedures, and should be 
performed in the designated order: 
 

1. Job Preparation  
2. Equipment Decontamination  
3. Gauging of Groundwater Depth 
4. Purging of Wells 
5. Well Sampling  
6. Handling of Groundwater Samples 
7. Closing of Monitoring Event 
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Job Preparation 

The following work should be conducted prior to arriving the site: 
 

• Contact project manager 
• Review job description, site direction, site maps, list of chemicals to be analyzed, H&SP 
• Prepare chain-of-custody and sample labels 
• Contact analytical lab for sample pickup 
• Contact site manager 24 hours before sampling 
• Calibrate water quality instruments daily 
• Check equipment, supplies, and vehicle before departure  
 

 
Equipment Decontamination 

After checking in with the site manager, a decontamination area and traffic control cones should 
be setup prior to well gauging and sampling. Any non-dedicated downhole gauging, purging or 
sampling equipment should be decontaminated prior to use. Downhole equipment is scrubbed in 
a Liquinox® solution wash. Wash solution is also pumped through purging pumps and rinsed 
with potable water. The same equipment should be rinsed again with potable water or de-ionized 
water if the latter is required.   
 

 
Gauging of Groundwater Depth 

If local groundwater is under confined or semi-confined conditions, caps for all monitoring wells 
should be opened to allow atmospheric pressure to equalize for about 15 minutes prior to 
gauging. Depth to bottom for each well should be measured during the first monitoring event at 
the site. It is typically measured once every year or more frequently, if needed. The static water 
level is measured to the nearest 0.01 feet with an electronic water indicator. If historical 
analytical data for monitoring wells are not available, which can be used to establish an order of 
increasing contamination, the water level indicator should be decontaminated between wells. If 
floating product or separate-phase hydrocarbons (SPH) are suspected or observed within wells, a 
clear and open-ended bailer will be used to collect the product or SPH. The thickness is 
measured to the nearest 0.01 feet in the bailer. SPH may also be measured with an electronic 
interface probe.  Any monitoring well containing a measurable thickness of SPH before or during 
purging will not be purged and sampled. Unless otherwise determined by the data conditions and 
specified by the project manager, wells containing hydrocarbon sheen are still sampled. Well 
conditions, water level and floating product thickness are recoded on appropriate data form.   
 

 
Low Flow Purging and Sample Technique 

Where applicable, a low flow purging technique will be used to purge and sample monitor wells. 
The sampling method is described in the “Low-Flow (Minimal Drawdown) Ground Water 
Sampling Procedures” (EPA, 1996). Using a peristaltic pump with dedicated downhole tubing, 
the intake will be located in the middle of the screen zone. The flow rate will be adjusted to less 
than 1 L/min. When Dissolved oxygen or oxidation reduction potential is being measured, the 
pump will be set up with a flow through cell, to minimize aeration of the water. Parameters such 
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as temperature, pH, and conductivity will be measured a minimum of four times or until stability, 
as defined above, is reached. Samples will be collected from the downhole tube, not the 
discharge tube from the flow through cell. 
 

 
Bailer Purging and Sample Technique When LRP Not Applicable 

Selected quality parameters are measured in a discreet sample decanted from the bailer.  
Parameters are measured at least four times during purging: one before purging, and 
one each after purging each one casing volume. Purging continues until three well 
casing volumes of groundwater have been removed or until the well completely 
dewaters. Wells that dewater or demonstrate a slow recharge rate may still be sampled 
after less than three casing volumes have been removed. Well purging information is 
recorded on appropriate data form.  Samples are collected from the bottom of the bailer 
using the sample retrieval device.   
 

 
Well Sampling  

Groundwater samples are collected immediately after purging using a low-rate peristaltic 
sampling pump. Samples being analyzed for volatile compounds are collected first. During 
sample collection for volatile organic analysis, the amount of air passing through the sample 
should be minimized. Sample bottles are filled slowly by running the collected water down the 
side of the bottle until there is a convex meniscus over the mouth of the bottle. The lid is 
carefully screwed onto the bottle such that no air bubbles are present within the bottle.  If a 
bubble is present, the cap is removed and additional water is added to the sample container. After 
resealing the sample container, if bubbles still are present inside the bottle, the sample container 
should be discarded and the procedure is repeated with a new container. 
 

 
Handling of Groundwater Samples 

Collected samples are placed in appropriate laboratory-supplied containers, labeled, documented 
on a chain of custody form, and placed on ice in a chilled cooler for transport to a state-certified 
analytical laboratory. Analytical detection limits should match or surpass standards required by 
relevant local or regional guidelines.   
 

 
Closing of Monitoring Event 

The following work should be performed prior to leaving the site: 
 

• Decon the equipment 
• Cover/lock all wells 
• Seal the drums that store purged water, and place them in a secure area 
• Remove the cones/tapes and clean the ground 
• Checkout with the site manager and call the project manager in the office 
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4. Quality Assurance (QC) Measures 
 
To prevent contamination of the samples in the field, the following measures should be taken: 
 

• Put on a clean pair of latex gloves prior to sampling each well;  
• Gauge, purge and sample wells in the determined order of increasing degree of 

contamination based on historical analytical results; and 
• Based on the site conditions, regulatory requirements, or clients’ request, include trip 

blanks and equipment blanks to QC the sample handling and transportation procedures, 
and include duplicate samples to QC the lab procedures. 

 
Trip blanks are prepared by the laboratory. They are transported to the site in the same manner 
along with other laboratory-supplied sample bottles/containers. The trip blank are not opened in 
the field, and are returned to the laboratory with the collected groundwater samples.   
 
Equipment blanks are obtained in the field to determine if the field sampling equipment has been 
effectively decontaminated. The sampling equipment used to collect the groundwater samples is 
rinsed with distilled water, which is then decanted into laboratory-supplied containers. The 
equipment blanks are transported to the laboratory in the same manner along with other collected 
groundwater samples, and are analyzed for the same chemical constituents as the groundwater 
samples collected at the site. 

 
Duplicates are collected at the same time with other groundwater samples. They are analyzed for 
the same chemical constituents in order to verify the repeatability of laboratory procedures.  
Number of duplicates is determined based on the number of monitoring wells and the size of the 
monitoring program. The duplicates are assigned identification numbers that are not associated 
with the well identification. 
 
   

USEPA, 1996, Puls, Barcelona, Low-Flow (Minimal Drawdown) Ground Water Sampling 
Procedures Ground Water Issue, EPA/540/S-95/504, April 1996. 
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Monitoring Well Gauging and Purging Data Sheet

Date: Project No. Site: Location:
BI~d.

Initials:

t -b"'"te s ~Kt-lG~ ~!A5 &b()6 .:r.ae+- h tl ( ()a..k\~~ lbJ\
Purge Method: Gauging Gauging Purge Starting Time: Purge Ending Time: Sampling Method:

Petl s+c-.I+;c. ~."Y1'\\> Time: ('-I ~11 Time:~1.'i

Well ID Diameter Depth to Initial Depth Equilibrated Static Casing Purged Depth to Note:
(in) Bottom (ft) to Water Depth to Water Volume Volume (gal) Product (ft)

from TOC (ft) Water from Column (ft) (gal)
TOC (ft)

MW-\ L If ?-~,~(O I D {l '1·e3
MW -2- • If Z~G5b "Y2. "l ..30z,

MW-J " o? ~~ I b Cj ~ Lf $"" C!:f.I..f]-:v

MW- 4 f( I q ~BL. S~L "3 >~LLj:z...

MW,lzA I\'

21.1 ) S·7b «. ~ L.2-
If

..•
N1V\I-I2. R -z. Y3.·Lj)" 4(O.Y7 Y ~<Y ~
NA\j\i - IV "'2.~ i.S .. \"2- \ 1..~~ I l"2",8{)

Casing Volume = Static Water Column x Conversion Factor Conversion Factor: 2-in well = 0.163 gal/ft, 4-in well = 0.653 gal/ft,
6-in well = 1.469 gal/ft

Total purged volume from all wells (gals):

...~.•..:



Monitoring Well Gauging and Purging Data Sheet

Date: Project No. Site: Location: Initials:

1-1-lt ~~k14()t-t ~I\) bloD -too+h,!1 B lv d o~kl~Y\d G' G{"
Purge Method: Gauging Gauging Purge Starting Time: Purge Ending Time: Sampling Method:

Qe y ~-}lA.l+, c f v"1> !Ga.\ 1 Q..'{ Time: 7:oJ 0 Time: 7~J)

Well ID Diameter Depth to Initial Depth Equilibrated Static Casing Purged Depth to Note:
(in) Bottom (ft) to Water Depth to Water Volume Volume (gal) Product (ft)

from TOC (ft) Water from Column (ft) (gal)
TOC (ft)

Mw'~ '2. II Iqibo 6 uq 5- 6 < ace
IAAW .t, t3 (/ 4C;,20 1 2 . 5 , 11,2.."2...)...-

IN1w·-6 1 \9,fJD ~ ~~o Y-L!3""2-

IJJ)V-l"~ B If 50,,10 y Q. ~s 3q~"2B i\O'~B2.. I ~76 5·2qz
M\N-7 If

24.93 B ~0b R ~ b '7v

Nt"\) - II ') LS" tz 11 t 13 I} .. 14z

Casing Volume = Static Water Column x Conversion Factor Conversion Factor: 2-in well = 0.163gal/ft, 4-in well = 0.653gal/ft,
6-in well = 1.469gal/ft

Total purged volume from all wells (gals):



Monitoring Well Gauging and Purging Data Sheet

Date: Project No. Site: Location:
foe..\. h, \1 U\\id ~~kl~J

Initials:
1- g -I 0 S'!;I<HoN c"P,5 ~ 6{)o BJ\
Purge Method: Gauging Gauging Purge Starting Time: Purge Ending Time: Sampling Method:

Fe'rl S h.~)-+\c, \? \) Yl-\ X' Time: 11·~30 Time: )) :.30

Well ID Diameter Depth to Initial Depth Equilibrated Static Casing Purged Depth to Note:
(in) Bottom (ft) to Water Depth to Water Volume Volume (gal) Product (ft)

from TOC (ft) Water from Column (ft) (gal)
TOC (ft)

MW·~ 13A "21 2 C, # I~ s~"3D S ..51()

Casing Volume = Static Water Column x Conversion Factor Conversion Factor: 2-in well = 0.163gal/ft, 4-in well = 0.653gal/ft,
6-in well = 1.469gal/ft

Total purged volume from all wells (gals):



Monitor Well Data Sheet

Site Name: S E K\-\D N (;;-1\ S Well/Sample ID: 1\.1\ \}J ..-\
Location: b h 0 f) fDOtHiLL BL'ID Initial Depth to Water (DTW): \ a e II
Client: Total Well Depth (TO): ~l..Jc'i0
Sampler: lJ (R~ £1\ R.\) 0 cUA\ff;"Z. Well Diameter: L 1/

Date: \ -- &- \ 0 1 Casing Volume:
/J

Purge Method: Peristaltic Pump V Purge Rate: . 0·3
Sample Method: Low Flow Sampling Rate: ~*3
2" well x 1 foot - 0.6 liters 4" well x 1 foot - 2.4L

Time pH SC Y Temp OTW
Cumulative XVolume Notes'" ••...

hh:mm SU urnhos/cm mq/l OF feet liters mV

\l:~ct ~~Bo 6Y, de.0 cf 4/b 0
1/-= $L 1·50 3'-1 -L l4·o t83Y o·~
17~'S b ;<27 3tf IR J~v2 lO.G] L~1 ..

/1. ;S~ .0.9) -3Y ~ \q~J lo -17 3\.0,
1.6 (.{)2 o ,cr2- 350 (9. s- U IfJ~ 3 e CJ (

Did Well Dewater? ~(O Start Purge Time 17"YB DTW prior to sample: ·lq)·,e
Casing volumes

Stop Purge Time: IB~01- Start Sample Time: tf)~0 BPureed: ..

Length of Tubing (ft): 1 ~I
Total Liters Purged: j~C Total Sample Volume:

I

Well Recharge: ( oJ< Turbidity: Color: C, \e.OLV-
. . .

Odor: NCO Sheen: N 01-1 ~ Product Thinkness (in): ,0

Notes:



Monitor Well Data Sheet

Site Name: ~ (E ~~\~ GV+~ Well/Sample ID: MW-L
Location: 6 ,.00 frOo'"Fl}tl ~d.. Initial Depth to Water (DTW): t~Lf2
Client: Total Well Depth (TO): -24 e)/J
Sampler: t3 t['(tW:A~6l~ Well Diameter: 2/1

Date: \ -1.0- LV 1 Casing Volume:

Purge Method: Peristaltic Pump
c.-:

Purge Rate: ~.~
Sample Method: Low Flow Sampling Rate: Do3;
2" well x 1 foot - 0.6 liters 4" well x 1 foot = 2.4L

Time pH sc Ix Temp DTW
Cumulative >(Volume Notes

hh:mm SU umbos/em mq/I OF feet liters mV

ler~o 1..17 ~~~ (r~1.4 ~/~417 n
r~~l-1 l1-t f·q) 43~ ~q~5 ~~~S rt_Cf
~~.~3~ /ll.\S y~~ JetA B UD"I'B ''i¥17 .-

Otj~3'~ 7..0{, _If. J ~ 1~..6 ., ffi ~·'37 3,,'
~_~::Z-f~ 7i06 ~31 - ·?-O .~l! lOKbD y;,~ (

Did Well Dewater? ~.~
Start Purge Time: \ B: '~o DTW prior to sample: 1 f)"Y b

Casing volumes
Stop Purge Time: If? ~lfl Start Sample Time: L'a..:SOPureed:

Length of Tubing (ft): t~ ! Total Liters Purged: ~~~ Total Sample Volume:

Well Recharge: ( qtPtl>a{ Turbidity: c, t~u--V'" Color: c\ e.6X
..

Odor: No~E Sheen: ~o~e Product Thinkness (in): ~
I

Notes:



Monitor Well Data Sheet

Site Name: .5 l;: \\ H o N GIt .5 Well/Sample ID: ~\W .-3
Location: 6 60 0 ~oQ t \\\\1 13\\J~ Initial Depth to Water (OTW): q ~y 5
Client: Total Well Depth (TO): 23·, b
Sampler: 'B er f\ "-rd b G~c.tU en: Well Diameter: L /1

Date: ( - b - 2 b, (;) 1 Casing Volume:

Purge Method: Peristaltic Pump V Purge Rate: 0...3 L/M
Sample Method: Low Flow Sampling Rate: ID ~ 3 L/M
2" well x 1 foot - 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC
~

Temp DTW
Cumulative IXVolume Notes

hh:mm SU umhos/crn mq/l of feet liters mV

\ q ~Q 5 6.,40 177~S (\g" 1 q~b J ~

) cf ~ ()~ 7.3q L~q "20 •. '2 <:1'~ 6 S- (O~<1

iq ~ \ J '1~"]/,-'7B.O 20,,5 Cf .• (,G J •• ~ ,.

Iq t l4- j ~lS ]'7& 2.' e~b 41" 71- 20fl
\q ; \ '1 7,32 \11..) llO,4 q-15 ']-' (

r .. •· . 1:

Iq (20 '7,,17 "211 2o'r7 ' q ~11y ..S-

i~:23 7,7~ 11/. 1 -2(00;- q q ,1, Sc.4
\q ~L.~

\ (0,]"2, .is '210 20.,e Q ..77
\q .z q 13Y j b 5~I 20 ..3 q e 7 f5 /..2
Iq ':3l.- 7~L) l ''8 elf L" f q 4{6 f6~\
Did Well Dewater? NO Start Purge Time: fq;·~)DTW prior to sample: . '-q" bO
Casing volumes Stop Purge Time: \ !J:32 Start Sample Time: \ _q; t.t 0Purged:

Length of Tubing (ft): \ ~ / Total Liters Purged: ~ ~I Total Sample Volume:

Well Recharge: ( ~Ot)~ Turbidity: ~lq h Color: c \eo..r

Odor: N0 N':: Sheen: to Product Thinkness (in): 0

Notes:



Monitor Well Data Sheet

Site Name: SEkHON Git~ Well/Sample 10: MW ~ "I
Location: t. 6 Db foo+~ dl t3lv d Initial Depth to Water (DTW): S.,,23
Client: Total Well Depth (TO): t9,9'--
Sampler: 11e r 'C\~J 0 tA- Well Diameter: 2/1'

Date: I---to-,o 1 Casing Volume:

Purge Method: Peristaltic Pump
c-:

Purge Rate: 0-3 l/M
Sample Method: Low Flow Sampling Rate: Dc) l/M
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC [X Temp DTW
CumulativeXVolume Notes.

hh:mm SU umbos/em mg/l of feet liters mV

fy: '3 b l·Go I fa 1.0 .zc. ) ~ • <; 0 0
\y; 3 q l.C; 0 I b3·) -Z O. b S .) s {J\9 -
I~ : ~:> l,Y9 . \b~,1.{ ?.(9r 0 S,S0 ?..J ..

ILf·,tt/'· 7.50 _ ! bl-f. [IJ 19, ~ >v03 "3.0
1~;l.f9 7, Sh 1 ''3 -~ .I~, / 5 ~1D ~ L 9- (
Ilf:.-S2 7~Sh I b 3.5 IQ·y S ,13 q~

,

.

Did Well Dewater? ~b Start Purge Time: Ilf: 3 ~ DTW prior to sample: S.roG
Casing volumes Stop Purge Time: (4 ~Sl-Start Sample Time: . L~.;-SGPureed:

Length of Tubing (ft): IS! Total Liters Purged: 1-D Total Sample Volume:

Well Recharge: ( GOO\) Turbidity: .L.l9 k. Color: 6l-~A-14

Odor: NOH~ Sheen: tJ°f'tfi: Product Thinkness (in): «J
!

Notes:

---------------------------------------------------~



Monitor Well Data Sheet

Site Name: S £. t'( t+Q N 6 A-S Well/Sample ID: MW~~
Location: ('I; C e ~Qgl-k dt 6\JM fkk Initial Depth to Water (DTW); fa • CfS
Client: Total Well Depth (TO): I q" Co
Sampler: gc~NA-f.tpc CbtAVGl-L Well Diameter: -» It

Date: 1'--7~l{) 1 Casing Volume:

Purge Method: Peristaltic Pump Purge Rate: o '·5 L#
Sample Method: Low Flow Sampling Rate: tJ~J L/M
2" well x 1 foot= 0.6 liters 4" well x 1 foot = 2.4L I

Time pH SC DO Temp DTW
Cumulative

ORPVolume Notes

hh:mm SU urnhos/crn mq/l OF feet liters mV

~ i t~ ~.n riJi- 0 (lB17 '.,Lf2 o
q~2"2- 7" 7'6 i23.b [q.o 7,b ( o ..C( .-

'/:Zf "7. tJ5 L 2Sb ~ f1· 1 7~73 1 .. 8 ..

'J .;~2-R- 7~S> L211~1 I :r t ~ 7~BLf 2".1
Cj,'"j I 7.5lj l2Sr'L - (1. 0 J.~q3 "3 "b (

Did Well Dewater? ~b Start Purge Time: ~r'Cq DTW prior to sample: (111 :>
Casing volumes Stop Purge Time: C(~3 i Start Sample Time: 9:.3S'Pureed:

Length of Tubing (ft): I 0
,

Total Liters Purged: ""3 <' ~ Total Sample Volume:

Well Recharge: ( GK Turbidity: L'il\h Color: ekE'/\t2-
Odor; t'J.19}4 1:5 Sheen: MtlN-£. Product Thinkness (in): r;;,
Notes:



Monitor Well Data Sheet

Site Name: 5 1:: t~H Q I-J GAS' Well/Sample ID: Nf\ \JV- c; f5
Location:' 6 DO fOG '~hI ti lJ\vtf Initial Depth to Water (DTW): I / .. S J

Client: Total Well Depth (TO): L{S'tl6
Sampler: B e-rf\.~ . Gku-"c~ Well Diameter: ""2 (I

Date: l-7-to' 1 Casing Volume:

Purge Method: Peristaltic Pump Purge Rate: O~3 L/M
Sample Method: Low Flow Sampling Rate: if) ~ "] L/M
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

X ,l)<Time pH SC Temp DTW Cumulative
f- Volume Notes

hh:mm SU urnhos/cm mqll OF feet liters mV

q\Lt6 r. (/D ")3S (/~" I rz. (f f) ~

q~43 7,,61 3L-J~ lq.,2 t,3.63 (),,9

q !~G 74h~ ,3.50 JCf~6 t ~ ~J'i ( ,~
..

q~'"Lf.-1- 7~('r; _1 bD f ~7.:i I~;qD LJ7
l1,.152.. 7~~7C :5 5J ,?-Oe I r s ~as 5~b (

".-

Did Well Dewater? ~O Start Purge Time: ~ ; ~,O DTW prior to sample: i~ .q2.
Casing volumes Stop Purge Time: o ; 52 Start Sample Time: q :~JPurged:

Length of Tubing (ft): Vs- Total Liters Purged:
"] i 6 Total Sample Volume:

Well Recharge: ( ek Turbidity: ..L[9k Color: c.,l~
Odor: \r\ 0 V\.€, Sheen: III0Vlt Product Thinkness (in): (b

I

Notes:



Monitor Well Data Sheet

Site Name: 5 E-KH- eM. CA-t; Well/Sample 10: MW - ~
Location: 66 ~0 to0 ~hI I( &}\I d t)a.-k Initial Depth to Water (DTW): Y.q 0
Client: Total Well Depth (TO): tq~oo
Sampler: Ber Yl a...rJ<::> 4.00J€Z Well Diameter: 7."I(
Date: 1-'7- (0 1 Casing Volume:

Purge Method: Peristaltic Pump L/ Purge Rate: (9 .;s 0 lr/f/\
Sample Method: Low Flow Sampling Rate: It) ~~ L'/N\.
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC DO Temp DTW
Cumulative

ORPVolume Notes

hh:mm SU urnhos/crn mq/l OF feet liters mV

~ ":,l90 7,e& 1~7'f~ i d' ~{l y. q 5- 0
~ :{)'3 7.~Z1.7 g . r lb.7 y.qq t>-~ -

IJ,~q ,t ~7L.J~~ Jl-~
I

(~ ~~ "-'06 s . II ..

ff). ~ f). Cl- 7 ,6~ L7l{ ..~ Il~':J'5 c I q /~{
fB,·~t2 '1 ~5<- i 7 6 F I , 11~7 >... <l.l '3 ,,6 (

Did Well Dewater? No Start Purge Time: ~t,~c DTW prior to sample: Lf ~qb
Casing volumes Stop Purge Time: ~~12 Start Sample Time: '~ ~ tt..t
Purged:

Length of Tubing (ft): I Y; Total Liters Purged: 3,,~ Total Sample Volume:

Well Recharge: (Ej\Og~ Turbidity: ~\~ h.. Color: c.,\ eo:s:

Odor: ~oj-.lE Sheen: NO}J~ Product Thinkness (in): ()
,

Notes:



Monitor Well Data Sheet

Site Name: Si=-KHQ!J G/>,S Well/Sample ID: MW-6 ~

Location: 6600 'fo,*tA \ \\ B)" ~ Ock Initial Depth to Water (DTW): ~-2~
Client: Total Well Depth (TD): 5fW~IQ
Sampler: 13 er V\~ref'J Gkt:'\..v e·':Z.- Well Diameter: 7."
Date: \ ...h- \ 0 1 Casing Volume:

Pl:lf§e Metllod. Pel isttlltie Pl:ll'l'lty/13 a..1 \e y Purge Rate: I
,

\..r ..~. ,- -
Sample Method: Low Flow Sampling Rate:

.
,

2" well x 1 foot = 0.6 liters 4" well x 1 foot - 2.4L

Time pH SC DO Temp DTW
Cumulative

ORP
Volume Notes

hh:mm SU umbos/em mCl/I OF feet liters mV

~ ~18 (

-
..

..
. v ~- v - -.

(

. , ..

Did Well Dewater? Start Purge Time:
.I

DTW prior to sample:

Casing volumes
Stop Purge Time: I ..

Pureed: Start Sample Time: - ..

Length of Tubing (ft): Total Liters Purged: Total Sample Volume:

Well Recharge: ( Turbidity: Color:..

Odor: Sheen: Product Thinkness (in):
I

Notes: Run ',1 V '" ~i
,

((0 ~y o,+(Y'

o <:J To



Purging Data Sheet

Date: 1 -~~I 0 Project No. S E'~HO N a~s SiteAhOO 'foQth,\l B)\Id, Initials: 13*
# Casing

EC

~ ~

Fe2+ Total Fe
Well 10 Time Volume Temp (F) pH

(IJS/cm) (mg/L)
Puraed (mg/L)

B·:Y 0 IQ le,,~ 7uS2 1-.j12

M\fJ-b]3 B:lf'7 1 I~.II 7·b6 YSh
9 " 0'3 2 \c;.€> 7~50 Yl,h
q·1 ~ -; Ie··, (.-s-1 LjY~

Well Recharge: 19 R Total purged volume (gal): >. rz 9 DTW prior to sample: 3 Cf" 0::' Start sampling time: I~'~~S"'-
Water Characteristics

\

TurbiditY:~M? pp, P-A T c: Color: 13 p... Q W. 1.J, Odor: ~o ~ t:. Sheen: M 0 N f5: Product thickness (in): 0

# Casing
EC DO ORP Fe2+ Total Fe

Well 10 Time Volume Temp (F) pH
Pureed (IJS/cm) (mg/L) (mV) (mg/L) (mg/L)

Well Recharge: Total purged volume (gal): DTW prior to sample: Start sampling time:

Water Characteristics

Turbidity: Color: Odor: Sheen: Product thickness (in):



Monitor Well Data Sheet

Site Name: $ E (0:( H<{) N. GAY Well/Sample 10: /Vl\A;-7
Location:~t e c ftH?f h.1 h vlv .f Initial Depth to Water (DTW): S, ~6'
Client: Total Well Depth (TD): 2.Lf~q3
Sampler: (6 e v-"'~cl' ";) C-~e-z. Well Diameter: Llf
Date: l-7-1'O 1 Casing Volume:

Purge Method: Peristaltic Pump Purge Rate: ()~3 L/Iu\.
Sample Method: Low Flow Sampling Rate: <9 ...3 L-JM
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

SC
~

Cumulative I~Time pH Temp DTW
Volume Notes

hh:mm SU urnhos/crn mgll OF feet liters mV

{0 ~ls €. ()7 Lf12 d 7-) 9tf{ 0
((9.~18 '7 ~~2 LoflL t 9· 0 q~50 <0 ~9
I f:) ~ :l.1 7-«(;2 ,Y15 {~L B 'f).OO t ..f6 ..

lD}]:~ 7..B3 ~17 i ~~z. (t9.3i 7_c7
r.e ') i7 7~77L{~o lq~3 10,]5 ~., ~

(

.. ~.

/D: /0 {,17 Yl'i (~•L 11J.39 Y-s-

Did Well Dewater? N" Start Purge Time: I,e ~\,) DTW prior to sample: (0,2 L
Casing volumes Stop Purge Time: (O~3o Start Sample Time: 'I_o~- s j-Pureed:

Length of Tubing (ft): l~r Total Liters Purged: y ..~ Total Sample Volume:

Well Recharge: ( '5 ~W- Turbidity: _Ll~h Color: GL~k(L
Odor: ~Ot41£ Sheen: N 19}--\~ Product Thinkness (in): e
Notes:



Monitor Well Data Sheet

Site Name: SEt \-\0 ~ G 1+5 Well/Sample 10: .f\vAW-11O
Location: (; 6 o o PQeTl-t\l\. Initial Depth to Water (DTW): 13 r ~,

Client: Total Well Depth (TO): 25" \ L
Sampler: a E R t.J A It. '0 o Wel! Diameter: 2 II

Date: {.- 6 ~,o. 1 Casing Volume:

Purge Method: Peristaltic Pump i/ Purge Rate: 0.,3 L/M
Sample Method: Low Flow Sampling Rate: 0·3 L/M
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC DO Temp DTW
Cumulative

ORP
Volume Notes

hh:mm SU urnhos/crn mgll OF feet liters mV

10-.o~ 1~qc 3hO de .,D 12 ~£q 0

LO'~01,l,,15 111 (q~q LJ·Y' O.q -
L-(O ~ i) 1.[ I :174 l'8.ct l'-f '00 '~6 i
1-.0 ~J4- '1·11 ? €> 0 \ B.J 1t.t~51 cr.1
2. ,0 .; 1"7 '1 ,IQ 37 to . .18.1-1 LJ~156 1.9 (.

Did Well Dewater? ~o Start Purge Time: 20: b,~ DTW prior to sample: \ ~ JSO
Casing volumes t-:tr' . _.

Purged:
Stop Purge Time: "LD: 17 Start Sample Time: 1... 0', 3 '0

Length of Tubing (ft): Ie; Total Liters Purged: ]~q Total Sample Volume:

Well Recharge: ( ~ 00.4 Turbidity: ~l9~ Color: C'' eo-\"

Odor: N If) t--lG Sheen: /'lot--te Product Thinkness (in): <D
Notes:



Monitor Well Data Sheet

Site Name: S E I<MON G 1\5 Well/Sample 10: ~ v-.l- t I
Location: lOb ce fQ t:)fhl H B)\I ~ Initial Depth to Water (DTW): i r ~ I 3
Client: Total Well Depth (TO): 2-5.00
Sampler: 13e.r V\cA..Y" Jo u\r-. c.UJ e 2- Well Diameter: z.~
Date: l-7-1e> 1 Casing Volume:

Purge Method: Peristaltic Pump V Purge Rate: o.3 L / f..A.

Sample Method: Low Flow Sampling Rate: 0..3 L / N'\...
2" well x 1 toot= 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC X Temp OTW
Cumulative t>cVolume Notes

hh:mm SU urnhos/cm mg/l OF feet liters mV

/0:53 7.50 4~3 dq,~ t( ..s3 D
1'0 ~ S '7 If OJ 5 is /q~I 1 J q4 A LL ,-

'II ~O 0 'i7 ~ ,S IY J 9-/ 11,,55 ~el
II.C:~Q3- ~~6q _S Y 0 19,,] I. ( -73 3,1D

'L D6 to .6.C( SLi"2- ( ~ -e \ If,~{) 3~~ (

r I ! {)~ ~.te SLl~ 19,,"2- I (~~1 Lf . 8

Oid Well Dewater? NO Start Purge Time: 10:~? OTW prior to sample: \, ..cs:
Casing volumes

Stop Purge Time: U'Oq Start Sample Time: . tI ;--13Puroed:

Length of Tubing (ft): IY' Total Liters Purged: 4~8Total Sample Volume:

Well Recharge: (~O k. Turbidity: _Ll~~ Color: a..leo-r
Odor: NONE Sheen: N.,QN.E Product Thinkness (in): 0

/

Notes:



Monitor Well Data Sheet

Site Name: :; ~ K \--\t> N GA-5 Well/Sample 10: . )\;\ \i\{ v LL A
Location:6f,oo +=oo+h d! B\\ltd· oak Initial Depth to Water (DTW): f1Jf76
Client: Total Well Depth (TO): ?-I~fl
Sampler: 1) erhOt" &.10 ~O-\JeL. Well Diameter: L //

Date: f- b-lO 1 Casing Volume:

Purge Method: Peristaltic Pump Purge Rate: rD'6 L/~
Sample Method: Low Flow Sampling Rate: 0 .. J L/M
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC l>( Temp DTW
Cumulative XVolume Notes

hh:mm SU umbos/em moll OF feet liters mV

(s ;I (; 1:-j Lf "3) l (1 Cf, L cL L{ '7 o·
Is; I~ 1·$1- 1 ~£. Y 19,3 l.D~b3 O.q -
IS~l3 -,~y, -:3 2-'> 1~·5" ID,7..? -Z ~ I ..

f Sv'·.7- t l,yq j f14. q 1.~.] \(0. ]Lp ~

l- lj.'1 \ q . Lf l.~~~1
-.

1.')~lCj "328
."

'] > g (
Is', '6L- f _.Lfk I q b· 0 Iq,~ . l~r5Cf 4 e: g

\S:3S 7.ero 5"Lf6 lC{c5 I (9 '~3 if " C

1S : k( \ 7 .~(J 3)~ Iq ( b ! 0 .CfLf I-~
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Did Well Dewater? ~o Start Purge Time: \ 5:1 G DTW prior to sample: \0·71
Casing volumes Stop Purge Time: \S~kfY Start Sample Time: 'l~_~)oPurqed:

Length of Tubing (ft): I~ /r Total Liters Purged: f3~'-I Total Sample Volume:

Well Recharge: ( SL<D\f..l Turbidity: .q~l{ Color: cL~An..

Odor: }-,\Q}AS Sheen: NOt-tE Product Thinkness (in): 0
!

Notes:



Monitor Well Data Sheet.

Site Name: 5 C l\~~H ~ ItS Well/Sample 10: N.. W- il. Pi>
Location: C;b o 1.9 FOQl-~dl t3 )\) ot Initial Depth to Water COTW): q c-l:f7
Client: Total Well Depth (TO): Lf~ ~1.f ~
Sampler: 130-1 (\ 6!--~J0 ~~IJC2... Well Diameter: 2 If

Date: t-- b- to 1 Casing Volume:

Purge Method: Peristaltic Pump /DA-KLf2-- Purge Rate: -
l~ r .--

Sample Method: Low Flow Sampling Rate: ,
2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L

Time pH SC DO Temp DTW
Cumulative

ORP
Volume Notes

hh:mm SU umhos/cm mall OF feet liters mV

1b:. 1.- \\ ( I)

- -. '-' ~-
-.

(

. , ...

Did Well Dewater? Start Purge Time: iI ..' I DTW prior to sample: ~O,)S! '0 , L,

Casing volumes
Stop Purge Time: Start Sample Time: LCt: ~~Purged:

Length of Tubing (ft): Total Liters Purged: Total Sample Volume:

Well Recharge: ( Turbidity: Color:- .

Odor: Sheen: Product Thinkness (in):

Notes: USE
U-~l\ "r,~



Monitor Well Data Sheet

Site Name: S (; kHQ N 6 As Well/Sample 10: M.W'"'"\I"5 A.
Location: 6b 00 fa o+h \ 1/ Blvof Oak Initial Depth to Water (DTW):

~ ,z ~lf)

Client: Total Well Depth (TO): '2- 5-. 13
Sampler: t5 t; lQ./'l J~ 12 P ..? C l-\A'\I ei: Well Diameter: "'LII

Date: '1--8-10 1 Casing Volume:

Purge Method: Peristaltic Pump u>: Purge Rate: ~+~ L/M
Sam~le Method: Low Flow Sampling Rate: o, :1 i-JM

I

2" well x 1 foot = 0.6 liters 4" well x 1 foot = 2.4L
,

Time pH SC IX Temp DTW
Cumulative ><Volume Notes

hh:mm SU urnhos/crn moll OF feet liters mV

il ::~2 ",,75 36~ ( ISr' I 7w I..f 3 0

TIll 35 11~b5 \ e,-z.j ttL5 5 ~.5q o"~
I

( 6'11 I Je-1 lp~!{j39i? {·LfO S r1q .,

17. ~ i /-1.151 l{?J·7 \~~S 5 ..Cff; 7.-7
1.1.: ~ 4 l,Y! I ~ 3, q .\ ~ ~5 0... \ Z- Jt~ (

..

I { :i1 1/~3 {RY ~ 3 \ tg " 5· h,,7,7 4.5

Did Well Dewater? NO Start Purge Time: [(:.32- OTW prior to sample: (ooO?-
Casing volumes Stop Purge Time: II : Lf 7 Start Sample Time: . C{;' S 2-Purged:

Length of Tubing (ft): l0 I Total Liters Purged: Ll ~5 Total Sample Volume:

Well Recharge: ( 01<:: Turbidity: _Lt~ h Color: CLfZAj2-

Odor: NeNe. Sheen: N 0Mt5 .Product Thinkness (in): V
~

Notes:



 
 
 
 

APPENDIX C 



Joel Kiff

Innovative Environmental Remediation, Inc.
1022 Wiget Lane
Walnut Creek, CA 94598

Foothill Mini Mart (Sekhon Gas, 1Q10)Project Name :
Project Number :

Dear Dr. Ho,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed.

Kiff Analytical is certified by the State of California (# 2236).  If you have any questions regarding procedures 

or results, please call me at 530-297-4800.

Sincerely,

Jim Ho

Report Number : 71504

Date : 01/14/2010

Subject : 13 Water Samples

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 27



Subject : 13 Water Samples
Foothill Mini Mart (Sekhon Gas, 1Q10)Project Name :

Project Number :

Case Narrative

Report Number : 71504

Date : 01/14/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for samples MW-1, MW-6 and MW-12A.

The Method Reporting Limit for Ethanol has been increased due to the presence of an
interfering compound for samples MW-5 and MW-6.

Tert-Butanol results for sample MW-12A may be biased slightly high and are flagged with a
'J'. A fraction of MtBE (typically less than 1%) converts to Tert-Butanol during the
analysis of water samples. We consider this conversion effect to be mathematically
significant in samples that contain MtBE/Tert-Butanol in ratios of over 20:1.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-1

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-01Lab Number :
 

Benzene < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Toluene < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.90 0.90 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 410 0.90 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.90 0.90 ug/L EPA 8260B 01/09/2010
Tert-Butanol 410 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 100 100 ug/L EPA 8260B 01/09/2010
Ethanol < 9.0 9.0 ug/L EPA 8260B 01/09/2010

97.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
99.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline 320 50 ug/L EPA 8015B 01/11/2010
(Note: Primarily due to Methyl-t-butyl ether (MTBE).)

99.74-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 3 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-2

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-02Lab Number :
 

Benzene < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Toluene < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Ethylbenzene < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Total Xylenes < 4.0 4.0 ug/L EPA 8260B 01/08/2010

Methyl-t-butyl ether (MTBE) 5.7 4.0 ug/L EPA 8260B 01/08/2010
Diisopropyl ether (DIPE) < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Ethyl-t-butyl ether (ETBE) < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Tert-amyl methyl ether (TAME) < 4.0 4.0 ug/L EPA 8260B 01/08/2010
Tert-Butanol 10000 20 ug/L EPA 8260B 01/08/2010
Methanol < 400 400 ug/L EPA 8260B 01/08/2010
Ethanol < 40 40 ug/L EPA 8260B 01/08/2010

97.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/08/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 01/08/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

99.74-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 4 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-3

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-03Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/08/2010

Methyl-t-butyl ether (MTBE) 4.8 0.50 ug/L EPA 8260B 01/08/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Tert-Butanol 770 5.0 ug/L EPA 8260B 01/08/2010
Methanol < 50 50 ug/L EPA 8260B 01/08/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

97.01,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/08/2010
99.7Toluene - d8 (Surr) % Recovery EPA 8260B 01/08/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

1004-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 5 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-4

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-04Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Ethylbenzene 3.5 0.50 ug/L EPA 8260B 01/08/2010
Total Xylenes 0.50 0.50 ug/L EPA 8260B 01/08/2010

Methyl-t-butyl ether (MTBE) 17 0.50 ug/L EPA 8260B 01/08/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/08/2010
Tert-Butanol 830 5.0 ug/L EPA 8260B 01/08/2010
Methanol < 50 50 ug/L EPA 8260B 01/08/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/08/2010

98.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/08/2010
99.9Toluene - d8 (Surr) % Recovery EPA 8260B 01/08/2010

TPH as Gasoline 1200 500 ug/L EPA 8015B 01/13/2010
(Note: Gasoline, with some compounds in abnormal ratios.)

1094-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/13/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 6 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-5

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-05Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes 1.1 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 4.5 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol 95 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 20 20 ug/L EPA 8260B 01/09/2010

96.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
99.8Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline 330 150 ug/L EPA 8015B 01/11/2010
(Note: Moderately Weathered Gasoline)

1034-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 7 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-5B

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-06Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 0.73 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol 11 5.0 ug/L EPA 8260B 01/09/2010

99.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
98.6Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

98.34-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 8 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-6

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-07Lab Number :
 

Benzene 28 0.50 ug/L EPA 8260B 01/09/2010
Toluene 0.79 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene 12 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes 31 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 120 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol 340 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 100 100 ug/L EPA 8260B 01/09/2010
Ethanol < 8.0 8.0 ug/L EPA 8260B 01/09/2010

93.41,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
94.7Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline 1600 250 ug/L EPA 8015B 01/13/2010
(Note: Gasoline, with some compounds in abnormal ratios.)

98.44-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/13/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 9 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-6B

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-08Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

98.81,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
99.4Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

99.24-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 10 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-7

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-09Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 1.7 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol 18 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
99.5Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

1014-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 11 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-10

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-10Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
98.4Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

98.14-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 12 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-11

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-11Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 80 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

1021,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline 66 50 ug/L EPA 8015B 01/11/2010
(Note: Primarily due to Methyl-t-butyl ether (MTBE).)

99.24-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 13 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-12A

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-12Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 440 0.90 ug/L EPA 8260B 01/13/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol 8.3 J 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 400 400 ug/L EPA 8260B 01/09/2010
Ethanol 7.1 5.0 ug/L EPA 8260B 01/09/2010

99.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
99.7Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline 330 50 ug/L EPA 8015B 01/11/2010
(Note: Primarily due to Methyl-t-butyl ether (MTBE).)

1004-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 14 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

MW-12B

01/06/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71504-13Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/09/2010

Methyl-t-butyl ether (MTBE) 1.2 0.50 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/09/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010
Methanol < 50 50 ug/L EPA 8260B 01/09/2010
Ethanol < 5.0 5.0 ug/L EPA 8260B 01/09/2010

1011,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/09/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 01/09/2010

TPH as Gasoline < 50 50 ug/L EPA 8015B 01/11/2010

99.64-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 15 of 27



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 50TPH as Gasoline 50 ug/L EPA 8015B 01/11/2010

97.84-Bromofluorobenzene (Surr) % EPA 8015B 01/11/2010

< 50TPH as Gasoline 50 ug/L EPA 8015B 01/13/2010

97.84-Bromofluorobenzene (Surr) % EPA 8015B 01/13/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/08/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/08/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/08/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/08/2010
< 50Methanol 50 ug/L EPA 8260B 01/08/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/08/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/08/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/08/2010

1031,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/08/2010
98.7Toluene - d8 (Surr) % EPA 8260B 01/08/2010

< 5.0Ethanol 5.0 ug/L EPA 8260B 01/09/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 01/09/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/09/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 01/09/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/09/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/09/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/09/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/09/2010
< 50Methanol 50 ug/L EPA 8260B 01/09/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/09/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/09/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/09/2010

1021,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/09/2010
99.7Toluene - d8 (Surr) % EPA 8260B 01/09/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 01/08/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/08/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/08/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/08/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/08/2010
< 50Methanol 50 ug/L EPA 8260B 01/08/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/08/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/08/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/08/2010

97.11,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/08/2010
99.5Toluene - d8 (Surr) % EPA 8260B 01/08/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/12/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
age 17 of 27



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71504-02
TPH as Gasoline

<50 ug/L EPA 8015B 1/11/101100 1100 856 886 77.8 80.6 3.42 70.0-130 25

71504-06
TPH as Gasoline

<50 ug/L EPA 8015B 1/13/101100 1100 897 870 81.6 79.1 3.04 70.0-130 25

71509-01
Benzene

<0.50 ug/L EPA 8260B 1/8/1040.2 40.2 37.0 36.2 91.9 90.2 1.88 80-120 25

71509-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/8/1039.6 39.5 37.3 36.6 94.3 92.8 1.62 80-120 25

71509-01
Ethanol

<5.0 ug/L EPA 8260B 1/8/1098.9 98.7 98.6 104 99.6 105 5.60 55.1-159 25

71509-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/8/1040.0 39.9 37.5 36.9 93.7 92.6 1.21 76.5-120 25

71509-01
Ethylbenzene

<0.50 ug/L EPA 8260B 1/8/1040.0 39.9 38.8 38.0 96.9 95.1 1.88 80-120 25

71509-01
Methanol

<50 ug/L EPA 8260B 1/8/10986 984 799 877 81.0 89.1 9.52 53.2-147 25

71509-01
Methyl-t-butyl ether

110 ug/L EPA 8260B 1/8/1040.3 40.2 149 147 86.3 79.7 7.94 69.7-121 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71509-01
P + M Xylene

<0.50 ug/L EPA 8260B 1/8/1038.9 38.8 38.7 38.2 99.5 98.3 1.21 76.8-120 25

71509-01
Tert-Butanol

350 ug/L EPA 8260B 1/8/10200 200 550 537 101 94.7 6.71 80-120 25

71509-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/8/1040.0 39.9 35.7 34.6 89.4 86.7 3.03 78.9-120 25

71509-01
Toluene

<0.50 ug/L EPA 8260B 1/8/1040.0 39.9 38.4 37.6 95.9 94.2 1.71 80-120 25

71528-04
Ethanol

<5.0 ug/L EPA 8260B 1/9/1099.7 99.7 99.9 104 100 104 3.99 55.1-159 25

71528-01
Benzene

<0.50 ug/L EPA 8260B 1/9/1040.6 40.6 38.1 38.2 94.0 94.1 0.105 80-120 25

71528-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/9/1039.9 39.9 37.8 38.2 94.6 95.8 1.19 80-120 25

71528-01
Ethanol

<5.0 ug/L EPA 8260B 1/9/1099.7 99.7 88.2 86.9 88.5 87.2 1.50 55.1-159 25

71528-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/9/1040.3 40.3 38.3 39.1 95.0 97.0 2.19 76.5-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71528-01
Ethylbenzene

<0.50 ug/L EPA 8260B 1/9/1040.3 40.3 40.8 40.6 101 101 0.468 80-120 25

71528-01
Methanol

60 ug/L EPA 8260B 1/9/10994 994 1030 1000 97.7 94.7 3.10 53.2-147 25

71528-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 1/9/1040.6 40.6 37.3 37.9 91.8 93.2 1.49 69.7-121 25

71528-01
P + M Xylene

<0.50 ug/L EPA 8260B 1/9/1039.2 39.2 40.7 40.8 104 104 0.219 76.8-120 25

71528-01
Tert-Butanol

<5.0 ug/L EPA 8260B 1/9/10202 202 204 198 101 98.0 3.33 80-120 25

71528-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/9/1040.3 40.3 37.0 38.1 91.8 94.5 2.84 78.9-120 25

71528-01
Toluene

<0.50 ug/L EPA 8260B 1/9/1040.3 40.3 39.4 39.2 97.7 97.1 0.644 80-120 25

71498-01
Benzene

<0.50 ug/L EPA 8260B 1/8/1040.6 40.6 37.7 36.3 92.9 89.5 3.73 80-120 25

71498-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/8/1039.9 39.9 39.5 38.3 98.9 96.0 2.92 80-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10) 

Report Number : 71504

Date : 01/14/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71498-01
Ethanol

<5.0 ug/L EPA 8260B 1/8/1099.7 99.7 107 110 107 110 2.49 55.1-159 25

71498-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/8/1040.3 40.3 40.2 39.2 99.7 97.2 2.55 76.5-120 25

71498-01
Ethylbenzene

<0.50 ug/L EPA 8260B 1/8/1040.3 40.3 38.0 36.6 94.2 90.7 3.81 80-120 25

71498-01
Methanol

<50 ug/L EPA 8260B 1/8/10994 994 1010 1030 102 103 1.44 53.2-147 25

71498-01
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 1/8/1040.6 40.6 38.9 38.0 95.8 93.6 2.31 69.7-121 25

71498-01
P + M Xylene

<0.50 ug/L EPA 8260B 1/8/1039.2 39.2 40.5 39.1 103 99.7 3.51 76.8-120 25

71498-01
Tert-Butanol

<5.0 ug/L EPA 8260B 1/8/10202 202 202 200 100 99.4 0.671 80-120 25

71498-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/8/1040.3 40.3 37.9 36.9 94.1 91.6 2.68 78.9-120 25

71498-01
Toluene

<0.50 ug/L EPA 8260B 1/8/1040.3 40.3 38.9 37.3 96.4 92.5 4.16 80-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71546-04
Methyl-t-butyl ether

0.53 ug/L EPA 8260B 1/12/1040.6 40.6 38.6 38.2 93.6 92.8 0.814 69.7-121 25
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Parameter Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

TPH as Gasoline ug/L EPA 8015B 1/11/10504 97.3 70.0-130

TPH as Gasoline ug/L EPA 8015B 1/13/10510 101 70.0-130

Benzene ug/L EPA 8260B 1/8/1040.6 90.8 80-120
Diisopropyl ether ug/L EPA 8260B 1/8/1039.9 93.7 80-120
Ethanol ug/L EPA 8260B 1/8/1099.7 98.5 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 1/8/1040.3 94.3 76.5-120
Ethylbenzene ug/L EPA 8260B 1/8/1040.3 95.8 80-120
Methanol ug/L EPA 8260B 1/8/10994 83.0 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 1/8/1040.6 90.4 69.7-121
P + M Xylene ug/L EPA 8260B 1/8/1039.2 98.2 76.8-120
Tert-Butanol ug/L EPA 8260B 1/8/10202 95.9 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/8/1040.3 89.5 78.9-120
Toluene ug/L EPA 8260B 1/8/1040.3 94.8 80-120

Ethanol ug/L EPA 8260B 1/9/10100 102 55.1-159

Benzene ug/L EPA 8260B 1/9/1039.8 99.6 80-120
Diisopropyl ether ug/L EPA 8260B 1/9/1039.7 99.3 80-120
Ethanol ug/L EPA 8260B 1/9/1099.8 100 55.1-159
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Parameter Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10)

Report Number : 71504

Date : 01/14/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Ethyl-tert-butyl ether ug/L EPA 8260B 1/9/1040.1 102 76.5-120
Ethylbenzene ug/L EPA 8260B 1/9/1039.8 103 80-120
Methanol ug/L EPA 8260B 1/9/10997 99.6 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 1/9/1040.4 96.3 69.7-121
P + M Xylene ug/L EPA 8260B 1/9/1039.8 101 76.8-120
Tert-Butanol ug/L EPA 8260B 1/9/10201 100 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/9/1040.1 101 78.9-120
Toluene ug/L EPA 8260B 1/9/1039.8 103 80-120

Benzene ug/L EPA 8260B 1/8/1039.9 93.6 80-120
Diisopropyl ether ug/L EPA 8260B 1/8/1039.8 99.9 80-120
Ethanol ug/L EPA 8260B 1/8/10100 112 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 1/8/1040.2 100 76.5-120
Ethylbenzene ug/L EPA 8260B 1/8/1039.9 93.6 80-120
Methanol ug/L EPA 8260B 1/8/10999 102 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 1/8/1040.5 95.5 69.7-121
P + M Xylene ug/L EPA 8260B 1/8/1039.9 97.9 76.8-120
Tert-Butanol ug/L EPA 8260B 1/8/10201 97.9 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/8/1040.2 97.7 78.9-120
Toluene ug/L EPA 8260B 1/8/1039.9 94.8 80-120

Methyl-t-butyl ether ug/L EPA 8260B 1/12/1040.8 92.3 69.7-121

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Innovative Environmental Remediation, Inc.
1022 Wiget Lane
Walnut Creek, CA 94598

Foothill Mini Mart (Sekhon Gas, 1Q10 Semi-annual)Project Name :
Project Number :

Dear Dr. Ho,

Chemical analysis of the samples referenced above has been completed.  Summaries of the data are contained 

on the following pages.  Sample(s) were received under documented chain-of-custody.  US EPA protocols for 

sample storage and preservation were followed. Testing procedures comply with the 2003 NELAC standard.

Sincerely,

Jim Ho

Report Number : 71531

Date : 01/15/2010

Subject : 1 Water Sample

Joel Kiff

Laboratory Results

All soil samples are reported on a total weight (wet weight) basis unless noted otherwise in the case narrative. 

Laboratory results relate only to the samples tested. This report may be freely reproduced in full, but may only

be reproduced in part with the express permission of Kiff Analytical, LLC. Kiff Analytical, LLC is certified by the

State of California under the National Environmental Laboratory Accreditation Program (NELAP), lab # 08263CA.

If you have any questions regarding procedures or results, please call me at 530-297-4800.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
Page 1 of 9



Subject : 1 Water Sample
Foothill Mini Mart (Sekhon Gas, 1Q10 Semi-annual)Project Name :

Project Number :

Case Narrative

Report Number : 71531

Date : 01/15/2010

The Method Reporting Limit for Methanol has been increased due to the presence of an
interfering compound for sample MW-13A.

The Method Reporting Limit for Ethanol has been increased due to the presence of an
interfering compound for sample MW-13A.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 9



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10 Semi-annual)

Report Number : 71531

Date : 01/15/2010

MW-13A

01/08/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71531-01Lab Number :
 

Benzene 3.1 0.50 ug/L EPA 8260B 01/11/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/11/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/11/2010
Total Xylenes 0.76 0.50 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 38 0.50 ug/L EPA 8260B 01/11/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/11/2010
Tert-Butanol 200 5.0 ug/L EPA 8260B 01/11/2010
Methanol < 50 50 ug/L EPA 8260B 01/11/2010
Ethanol < 10 10 ug/L EPA 8260B 01/11/2010

95.31,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
101Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Gasoline 1300 200 ug/L EPA 8015B 01/11/2010
(Note: Gasoline, but an unusually large proportion of aliphatics.)

89.14-Bromofluorobenzene (Surr) % Recovery EPA 8015B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 3 of 9



Project Name :

Project Number :

Foothill Mini Mart (Sekhon Gas, 1Q10 Semi-annual)

Report Number : 71531

Date : 01/15/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
Measured

QC Report : Method Blank Data

Parameter Value Units
Analysis
Method

Date
Analyzed

Method

Limit
MeasuredReporting Reporting

< 50TPH as Gasoline 50 ug/L EPA 8015B 01/11/2010

97.84-Bromofluorobenzene (Surr) % EPA 8015B 01/11/2010

< 0.50Benzene 0.50 ug/L EPA 8260B 01/11/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/11/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 01/11/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/11/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/11/2010
< 5.0Ethanol 5.0 ug/L EPA 8260B 01/11/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/11/2010
< 50Methanol 50 ug/L EPA 8260B 01/11/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/11/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/11/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/11/2010

98.31,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/11/2010
104Toluene - d8 (Surr) % EPA 8260B 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon

Report Number : 71531

Date : 01/15/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71504-02
TPH as Gasoline

<50 ug/L EPA 8015B 1/11/101100 1100 856 886 77.8 80.6 3.42 70.0-130 25

71527-02
Benzene

<0.50 ug/L EPA 8260B 1/11/1040.6 40.6 39.6 39.2 97.7 96.6 1.14 80-120 25

71527-02
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/11/1039.9 39.9 40.1 40.2 100 101 0.317 80-120 25

71527-02
Ethanol

<5.0 ug/L EPA 8260B 1/11/1099.7 99.7 104 108 105 109 3.64 55.1-159 25

71527-02
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 39.0 38.8 96.7 96.3 0.423 76.5-120 25

71527-02
Ethylbenzene

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 41.8 41.5 104 103 0.679 80-120 25

71527-02
Methanol

<50 ug/L EPA 8260B 1/11/10994 994 1090 1120 110 113 2.80 53.2-147 25

71527-02
Methyl-t-butyl ether

0.52 ug/L EPA 8260B 1/11/1040.6 40.6 37.5 37.6 91.0 91.3 0.327 69.7-121 25

71527-02
P + M Xylene

<0.50 ug/L EPA 8260B 1/11/1039.2 39.2 40.3 40.1 103 102 0.439 76.8-120 25

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800

KIFF ANALYTICAL, LLC

P
age 5 of 9



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon

Report Number : 71531

Date : 01/15/2010

Spiked
Sample

Sample Spike 
Level

Spike
Dup.
Level

Spiked 
Sample
Value

Spiked 
Sample
Value

Duplicate

Percent 

Spiked 
Sample

Recov.
Percent 

Spiked 
Sample

Recov.

Duplicate

Relative
Percent
Diff.

Percent 

Spiked 
Sample

Recov.
Limit

Relative
Percent
Diff.
Limit

Analysis Date

QC Report : Matrix Spike/ Matrix Spike Duplicate

71527-02
Tert-Butanol

<5.0 ug/L EPA 8260B 1/11/10202 202 198 196 98.3 97.2 1.12 80-120 25

71527-02
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 38.9 38.6 96.6 95.7 0.865 78.9-120 25

71527-02
Toluene

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 43.0 42.2 107 105 1.92 80-120 25
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Parameter Units Method Analyzed

Project Name :

Project Number :

Foothill Mini Mart (Sekhon

Report Number : 71531

Date : 01/15/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

TPH as Gasoline ug/L EPA 8015B 1/11/10504 97.3 70.0-130

Benzene ug/L EPA 8260B 1/11/1040.2 101 80-120
Diisopropyl ether ug/L EPA 8260B 1/11/1040.1 103 80-120
Ethanol ug/L EPA 8260B 1/11/10101 103 55.1-159
Ethyl-tert-butyl ether ug/L EPA 8260B 1/11/1040.5 98.0 76.5-120
Ethylbenzene ug/L EPA 8260B 1/11/1040.2 104 80-120
Methanol ug/L EPA 8260B 1/11/101010 110 53.2-147
Methyl-t-butyl ether ug/L EPA 8260B 1/11/1040.8 94.4 69.7-121
P + M Xylene ug/L EPA 8260B 1/11/1040.2 99.7 76.8-120
Tert-Butanol ug/L EPA 8260B 1/11/10203 97.8 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/11/1040.5 102 78.9-120
Toluene ug/L EPA 8260B 1/11/1040.2 107 80-120
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