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1. INTRODUCTION 

Between 1999 and 2005, three interim remedial actions were proposed, but none of them 
have been implemented for the subject site located at 4301 San Leandro Street, Oakland, 
California. Their remedial approaches are summarized in Appendix A of the Interim 
Remedial Action Work Plan (ERS, 2009a). Based on the developed Site Conceptual Model 
and all the soil/groundwater investigations, as well as the groundwater 
monitoring/sampling results, the referred Work Plan proposed an effective interim 
remedial action and a pilot test. Alameda County Environmental Health's (ACEH's) 
review comments for the Work Plan are included in the July 9, 2009 letter (see 
Appendix A). ACEH also requested a work plan addendum to expand the discussion of 
field operations and monitoring during the proposed High Vacuum Dual Phase 
Extraction (HVDPE) event. The submitted Work Plan Addendum for DPE Interim Remedial 
Action (ERS, 2009b) was reviewed by ACEH. The regulatory concurrence of the 30-day 
interim remedial action and a pilot test using HVDPE is shown in ACEH's October 2, 
2009 letter (see Appendix B). 

At the request of Ms. Farah Naz and Mr. Muhammad Jamil, Innovative Environmental 
Remediation, Inc. (IERI) conducted the approved interim remedial action and pilot test 
from December 10, 2009 through January 10, 2010 (a total of 31 days). On behalf of Ms. 
Naz and Mr. Jamil, IERI prepared a technical report for the 2009 - 2010 interim remedial 
action and pilot test. The purposes of this technical report are: 

• Presentation of the measured groundwater depth and induced vacuum in the 
observation wells selected for each sub-area of the subject site. 

• Evaluation of the range of influence resulting from the stresses of HVDPE. 

• Presentation of the measured HVDPE system data.  

• Estimation of the amount of hydrocarbons removed from the subsurface. 

• Evaluation of the performance of the interim remedial action based on the results of 
the abatement of soil vapor and groundwater. 

• Identification of "hot spot" locations where higher contamination is located or more 
contaminants can be extracted.   

The field recorded HVDPE system operational data and the laboratory reports for the 
collected vapor and groundwater samples are included in Appendices C and D. 
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1.1    Summary of Findings  

(1) The estimated ranges of influence under HVDPE system vacuums between 13 and 
15-inch mercury (Hg) for Target Areas A, B, and C ranged between 27 to 48 feet, 5 to 27 
feet, and 10 to 38 feet, respectively. 

(2) Elevated vapor concentrations were measured at wells D5 and EW-1. A "hot spot" 
likely exists in the vicinity of these two wells. 

(3) The Horiba VOC Analyzer and the Tedlar bag provide data with similar quality. 
Based on the Horiba Analyzer and the Tedlar bag data, the average amount of 
petroleum hydrocarbons removed during the HVDPE pilot test and interim 
remediation was approximately 3,600 pounds, which is equivalent to 575 gallons of 
gasoline. 

(4) The calculated mass removal rates for Target Areas A, B, and C were 5.45, 4.39, and 
4.03 pounds per hour, respectively. 

(5) The extracted total influent vapor concentrations approaching to the end of the tests 
for Target Areas A, B, and C were 2,000, 1,300, and 600 ppmv, respectively. 

(6) In addition to extracting and treating 22,510 gallons of groundwater, about 5 gallons 
of floating product was also extracted from wells MW-8, IS-3, and D10. 

(7) Comparing the summer 2009 semi-annual groundwater sampling and the 
groundwater data collected at the end of the interim remediation show that significant 
groundwater concentration reduction was observed in many wells, except for well MW-
7D. However, the groundwater concentration change prior to and after the pilot test 
was not significant.  

(8) "Hot spots" exist south of the building near wells EW-1, D5, D12, and D4 and north 
of the building near wells D3, IS-3, D1, and D2. Location of these "hot spots" is 
consistent with the center of the TPH-g and MTBE plumes. 
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1.2 Summary of Conclusions 

(1) Based on the vacuum and groundwater concentration data, the deep groundwater 
zone is isolated from the shallow zone. 

(2) Significant amounts of hydrocarbon still remain in the subsurface. Both vapor and 
groundwater concentration data indicate that the groundwater impact, particularly 
under Target Areas A and B, was not greatly reduced. 

(3) Since significant vapor concentrations were measured at the end of the pilot test for 
each target area, and the groundwater impact remained at a similar level after interim 
remediation, 8 to 14 days of extraction was not sufficient for remediation.  

(4) Based on the hydrocarbons removal rates and the quantity of mass removed, 
HVDPE has demonstrated to be an efficient remedial technology. 

(5) Elevated vapor concentrations sustained in DPE wells D3, D4, D5, D12, EW-1, and 
IS-3. These wells should be the focus of extraction in the future remediation. 

(6) Wells D7, D10, D11, and D12 appear to sufficiently influence the area under the 
building. Although wells D10 and D11 may not be productive for mass removal, these 
two wells can be used to generate a cone of depression to collect floating products.    
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2. BACKGROUND INFORMATION 

2.1    Site Overview 

The site, Eagle Gas Station, is located in a mixed residential and commercial area in the 
southern portion of the City of Oakland, Alameda County, California. The location is 
approximately 1,100 feet northeast of Interstate Highway 880, at the southern corner of 
the intersection of San Leandro Street and High Street (Figure 1). The site is an active 
gasoline service station and is bounded by commercial properties to the southeast and 
southwest, by High Street to the northwest, and San Leandro Street to the northeast. 
The Site Plan, with on-site well locations, is shown in Figure 2.  

A more extensive overview of the local hydrogeology, UST removal history, site 
investigation history, and contaminants of concern is presented in the Semi-Annual 
Groundwater Monitoring Report - Summer 2009 (ERS, 2009c). 

2.2    DPE Wells Installed for HVDPE Pilot Test and Interim Remedial Action 

Twelve 4-inch diameter DPE wells were installed from September 29 through October 1 
and October 6 and 7, 2009. Based on the soil investigation and historical groundwater 
sampling data, only the shallow zone is contaminated at a maximum depth of 25 feet 
below ground surface (bgs). Thus, all the DPE wells were screened in the shallow zone 
above the depth of 25 feet bgs (ERS, 2009a). Wells D7, D10, D11, and D12 were angle 
wells with angles of 36, 40, 36, and 40 degree, respectively, relative to the vertical line. 
These four wells were screened from 10 to 30 feet along the slanted well casing. Eight 
vertical wells D1 through D6, D8, and D9 were screened from 8 to 23 feet bgs. It should 
be noted that well D9 was originally proposed as an angle well in the Interim Remedial 
Action Work Plan (ERS, 2009a). It was changed to a vertical well because too much pea 
gravel was found at the location proposed for D9 during drilling. Since the proposed D9 
location was not appropriate for the installation of an angle well, the nearest vertical 
well D7 (also near the building) was changed to an angle well to substitute the function 
of well D9. Well EW-1 is an existing 4-inch diameter groundwater extraction well. The 
location map of all the DPE wells D1 through D12 and well EW-1 used for the pilot 
test/interim remediation, as well as the boundaries of the Total Petroleum 
Hydrocarbons as gasoline (TPH-g) and Methyl Tertiary Butyl Ether (MTBE) plumes are 
shown in Figure 3.    

It should be noted that, except for the vapor wells, all the shallow observation wells 
selected for the pilot test were screened ranging from 6 to 25 feet bgs. This range 
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horizontally coincides with the screen interval described above for all the vertical DPE 
wells. Deep observation wells were screened from 33 to 45 feet bgs, and vapor wells 
were screened from 3 to 9 feet bgs.      
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3. INTERIM REMEDIAL ACTION AND PILOT TEST ACTIVITIES 

Following IERI's notice to ACEH for the interim remedial action/pilot test (Appendix E), 
a mobile HVDPE system owned by CalClean, Inc. of Tustin, California was mobilized to 
the site on December 8, 2009. The HVDPE system included a water treatment unit 
containing two 500-pound activated-carbon vessels and a low-noise, truck-mounted 
Dual Phase Extraction (DPE) unit that included a high-vacuum/oil-sealed liquid-ring 
blower with a maximum design flow of 450 Actual Cubic Feet per Minute (ACFM) and 
a propane-fired thermal/catalytic oxidizer. (Note: since the extracted vapor 
concentration from the subject site was often relatively high, the oxidizer was mostly 
run in the thermal mode with the oxidation chamber temperature greater than 1,400°F 
from December 10, 2009 through January 4, 2010. Since the extracted vapor 
concentration was not higher than 10,000 ppmv, no vapor dilution by air was needed. 
The HVDPE system operational data is included in Appendix C.) The HVDPE unit was 
tested and started to extract sufficient groundwater from monitoring wells MW-2, MW-
4, MW-7, and groundwater extraction wells EW-1 and EW-2. The extracted 
groundwater from these wells was stored in a 250-gallon holding tank and treated by 
the carbon treatment unit. Samples of treated groundwater were sent to a State of 
California certified laboratory, Associated Laboratories of Orange, California, overnight 
with a 24-hour turn-around-time. The laboratory analytical report was forwarded to the 
East Bay Municipal Utility District (EBMUD) on December 9, 2009 to complete the 
application for sewer discharge of treated groundwater. All the permits required for the 
interim remedial action/pilot test, including the EBMUD sewer special discharge permit 
(#50586682) and the air emission permit (Bay Area Air Quality Management District, 
Plant # 12568) are included in Appendix F. 

One existing 4-inch diameter groundwater extraction well (EW-1) and twelve 4-inch 
diameter DPE wells, including four angle wells (D7, D10, D11, and D12) installed under 
the gas station building and eight vertical wells D1 through D6, D8, and D9, were used 
as dual-phase extraction wells. The heads of all extraction wells were properly sealed 
with FERNCO 1056-215 vacuum boots. The individual and combined-influent vapor 
concentrations of extraction wells were measured with a petroleum hydrocarbon 
Horiba Volatile Organic Carbon (VOC) Analyzer and also sampled with Tedlar bags in 
the field. The interim remedial action and pilot was performed continuously 24 hours a 
day for 31 days from December 10, 2009 through January 10, 2010.  
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According to the operation plan presented in Table 1 of the work plan addendum (ERS, 
2009b), the interim remediation and pilot test was conducted for three sub-areas (Target 
Areas A, B, and C) associated with three test groups (Test Groups A, B, and C). The 
measured data was transferred, analyzed, and evaluated daily during the remedial 
action/pilot test. Based on the individual and combined-influent vapor concentrations, 
as well as the calculated contaminant mass removal rate, the operation of the HVDPE 
system and the selection of DPE wells were adjusted and modified. In addition, vapor 
wells VP-3, VP-4, and VP-6 listed in Table 1 of the work plan addendum (ERS, 2009b) 
were found covered or cemented on December 8, 2009. Thus, only the vacuum from 
vapor wells VP-2, approximately 24 feet west of well MW-7, and VP-5, approximately 
10 feet east of EW-2, was measured during the pilot test. Wells VP-3, VP-4, and VP-6 
were not available. The well head of monitoring well MW-2 was sealed off during the 
pilot test in order to prevent the extraction efficiency of D6. Based on the modifications 
described above, the extraction and/or observation wells originally selected for each test 
group shown in Table 1 of the work plan addendum (ERS, 2009b) were modified. All 
the wells adopted for the interim remedial action and pilot test are listed in Table 1 of 
this report. Groundwater samples and Tedlar bag air samples were collected from the 
observation wells specified in Table 1 of this report at the beginning and end of each test 
group. The collected water and air samples were also delivered to the State of California 
certified laboratory, Associated Laboratories, for analysis. Locations of the observation 
wells are also shown in Figure 3. 

The groundwater depths of all the HVDPE extraction wells and observation wells for 
each test group were measured prior to the startup of each test group. The measured 
groundwater depth of each extraction well was used to determine the initial DPE 
stinger depth. Some of the initial stinger depths were adjusted during the interim 
remediation to improve the mass removal efficiency of the HVDPE system. 
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4. RESULTS OF PILOT TEST AND INTERIM REMEDIAL ACTION 

Based on the Fourth Quarter 2008 (4Q08) groundwater sampling data, the delineated 
TPH-g and MTBE plumes were generally oriented in the south-north direction (see 
Figure 3). Thus, the DPE wells described in Section 2.2 are located primarily within the 
boundaries of the above plumes. Also, the pilot test groups A, B, and C focused on the 
sub-areas (Target Areas A, B, and C) south, north, and under the building, respectively. 
The pilot test/interim remediation was conducted sequentially in the order of Test 
Groups A, B, and C as shown in Table 1.  

In general, the pilot test/interim remediation attempted to accomplish the following 
tasks: 

Task 1 - The induced vacuums and groundwater depths measured from the observation 
wells (vapor wells and groundwater monitoring wells) assigned for each test group (see 
Table 1) were used to evaluate the range of influence created by the extraction wells.  

Task 2 - The extracted vapor concentrations of individual wells and the combined-
influent from a number of wells were measured to estimate the amount of contaminants 
removed from subsurface and assist in the adjustment of extraction wells during the 
interim remediation.  

Task 3 - The change in vapor and groundwater concentrations measured or sampled at 
the beginning and end of each test group specified in Table 1 was used to evaluate the 
performance of the HVDPE system and the DPE wells, as well as to identify the location 
of 'hot spots" under the site.  

The data and results of the above tasks are presented in the following sections:        

4.1    Groundwater Depth and Induced Vacuum (Task 1) 

During the HVDPE pilot test, the distribution of the induced vacuum in the subsurface 
caused by the vacuum in DPE wells and the associated hydraulic stress was measured 
in the observation wells. The field-measured vacuum and groundwater data presented 
in Appendix C fluctuated from time to time each day. Thus, only average values of 
vacuum were calculated to demonstrate the range of influence created by the HVDPE. 
The daily average vacuum and groundwater depth, as well as the average vacuum for 
the entire test period, in Target Areas A, B, and C are presented in Tables 2, 3, and 4, 
respectively. The stinger depth within each DPE well is also shown in Table 5.  
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4.2    Evaluation of Range of Influence (Task 1) 

The five DPE wells D5, D6, D8, D9, and EW-1 were extracted at a system vacuum 
between 13- and 17-inch Hg. Most of the time, the system vacuum was maintained at 
15-inch Hg. Average induced vacuums of 0.15, 0.25, 3.41, and 0.2 inch were measured in 
wells VP-2, VP-5, MW-4, and MW-7. The distance between D5 and VP-5 is 
approximately 48 feet and the distance between D8 and VP-2 is approximately 27 feet. 
The pilot test data shows that: 

Target Area A 

• The range of influence within Target Area A was between 27 and 48 feet under a 
total system vacuum of 15-inch Hg.  

• Even though well MW-4D is only between 4.5 and 6 feet away from the 
extraction wells D5 and EW-1, respectively, no significant vacuums were 
measured in deep zone wells MW-4D and MW-7D.  

• The test results indicate that the deep groundwater zone is isolated from the 
shallow zone. This conclusion is consistent with the available lithologic data.     

Wells D1 through D4 were selected for the pilot test in Target Area B. The HVDPE was 
run at a system vacuum of 15-inch Hg during the test. Although wells D5 and EW-1 in 
Target Area A were retained for the continuous mass removal due to their elevated 
level of vapor concentrations, these two wells are far away from the Target Area B and 
should have no effect on the pilot test results. Observation wells MW-5, MW-6, and IS-1 
are more than 25 feet from the nearest DPE wells. No significant vacuum was measured 
in wells MW-5, MW-6, and IS-1. Most interestingly, no significant vacuum was found in 
well MW-8, even though it is only 5 feet from DPE well D1. Induced vacuums of 0.39, 
0.24, and 0.08 inch Hg were measured in wells IS-4, IS-6, and MW-3. These wells are 10, 
27 and 18 feet from the nearest DPE well, respectively. The above data suggests that: 

Target Area B 

• The lithology in Target Area B likely is very heterogeneous. Depending on the 
soil permeability, the range of influence in Target Area B can be less than 5 feet 
and as far as 27 feet.  

• The soil near well MW-8 may have low permeability. This explains the presence 
of floating product in this well.  
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Wells D5 and EW-1 were shut off during Test Group C because these two wells are 
close to Target Area C. Slant wells D7, D10, D11, and D12 were the major DPE wells for 
Target Area C. However, wells IS-3, MW-8, D3, and D4 were also connected to the 
vacuum system for various periods of time during Test Group C because floating 
product was found in wells MW-8 and IS-3, and elevated vapor concentration was 
measured in wells D3 and D4 during the Test Group B. 

Target Area C 

The system vacuum reduced to 13 inch-Hg because the slant wells have longer screen. 
No significant vacuum was measured in wells IS-1 and IS-4. Induced vacuums of 0.11, 
1.46, 3.75, 0.51, and 0.06-inch Hg were measured in wells MW-7, MW-8, IS-3, IS-5, and 
VP-2, respectively. Most interestingly, an induced vacuum of 1.46-inch Hg, likely 
attributed by well D11, was measured in MW-8, which did not receive any vacuum 
from vertical DPE well D1. Since well D11 is a slant well also screened to a depth of 23 ft 
bgs like other vertical wells, the heterogeneity of Target Area B was again 
demonstrated. It is also interesting that floating product was not found in MW-8 during 
the Test Group B, while no vacuum was measured. However, when 1.46 and 3.75-inch 
Hg vacuums were measured in wells MW-8 and IS-3, floating product was observed in 
the two wells the day after the extraction of slant wells. This observation suggests that 
slant wells D10 and D11 likely generated a local groundwater cone of depression that 
collected floating product into the area near wells MW-8 and IS-3.    

Since wells IS-3 and IS-5 are approximately 10 and 18 feet away from DPE wells D11 
and D12, and the well VP-2 at a distance of 38 feet between wells D7 and D11, the pilot 
test results for Target Area C suggest that: 

• The range of influence with slant wells D7, D10, D11, and D12 extracted together 
may range from 10 to 38 feet. 

• Wells D7, D10, D11, and D12 can completely influence the impact area under the 
building.  

4.3    DPE System Operation and HVDPE Data (Task 2)   

The selected DPE wells shown in Table 1 were connected to the HVDPE system during 
the pilot test for each test group and the interim remediation. All DPE wells for Target 
Area A were individually extracted prior to the beginning of Test Group A. The 
measured vapor concentrations of individual wells at the beginning of the test were 
3,190 (D5), 11 (D6), 158 (D8), 33 (D9), and 8,210 ppmv (EW-1). The combined vapor 
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concentration at the beginning of the pilot test/interim remediation for Target Area A on 
December 10, 2009 at 17:00 hour was 3,580 ppmv. The system was run at a vacuum of 17 
inch-Hg with a combined inflow of 183 standard cubic feet per minute (scfm). The 
oxidation chamber temperature was 1,457 °F. The system data was measured hourly for 
5 hours. After that, the measurement frequency was reduced to once every 4 hours until 
December 13, 2009. Measurement was then conducted five times daily until the end of 
the pilot test. The extracted vapor concentration from each individual DPE well was 
measured at 8:00 and 20:00 hour during the pilot test. The measured individual vapor 
concentrations were used to assist the valve and/or stinger depth adjustment, as well as 
to change the use of DPE wells. The initial vapor concentrations for wells D5, D6, D8, 
D9, and EW-1 at the beginning of the Test Group A suggest that: 

•  A "hot spot" exists in the vicinity of wells D5 and EW-1, which is consistent with 
the 4Q08 groundwater concentration data collected from monitoring well MW-4.   

In order to enhance the total mass removal for both TPH and MTBE, as well as to 
remove the "hot spots," the following approaches were implemented during the pilot 
test and interim remediation: 

1. Wells D5 and EW-1 were retained for the Test Group B. (Note: these two wells were 
thus continuously extracted for 22 days from December 10, 2009 until January 1, 2010.)  

2. Stinger depth in the DPE wells was kept close to the bottom of the shallow zone to 
extract as much groundwater as possible. (Note: although hydrocarbons can be more 
effectively removed through the vapor phase, deeper stinger depth increases the 
extraction of groundwater impacted by MTBE.) 

3. Stinger depth was kept near or above the middle of the well screen when the 
extracted individual vapor concentration was high or a "hot spot" was identified. 

4. The monitoring wells were also extracted when floating product was found.  

5. The oxidizer was converted from the thermal mode to the catalytic mode when the 
influent vapor concentration was near 1,100 ppmv. 

The system operational data provided by CalClean is included in Appendix C. 
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4.4    Estimation of Hydrocarbon Mass Removal (Task 2) 

The quantity of hydrocarbons removed through the extracted vapor was calculated 
based on the influent vapor concentration, influent flow rate, and extraction time 
interval. The formula used to calculate the mass of hydrocarbons removed through 
vapor phase is shown below: 

Hydrocarbon Removed (lbs) = Influent Vapor Concentration (ppmv) x Influent Flow 
Rate (scfm) x Time Interval (minutes) x (4.16 µg/L/ppmv) x (1 lb/453.6 g) x (1 g/106 µg) 
x 28.32 L/scfm  

The Horiba VOC Analyzer data was used to calculate the amount of hydrocarbon mass 
removed. The calculated results are listed in Table 5. Based on the field measured vapor 
concentrations, the total mass of petroleum hydrocarbon (TPH) removed from Test 
Groups A, B, and C was approximately 1,830, 842, and 870 pounds, respectively, 
equivalent to 292, 134, and 139 gallons of gasoline. The average TPH mass removal rate 
for Test Groups A, B, and C was 5.45, 4.39, and 4.03 lbs/hr, respectively. The change of 
cumulative mass removal with time for Test Groups A, B, and C are shown in Figures 4 
through 6.  

The HVDPE removed a total of 3,542 pounds of petroleum hydrocarbons (equivalent to 
565 gallons of gasoline) from the subject site during the 31-day interim remediation. The 
associated mass removal rates were relatively high compared with most petroleum 
hydrocarbon contaminated sites. However, the relatively straight slopes of the 
cumulative mass removal curves shown in Figures 5 and 6 suggest that:  

• Significant amount of hydrocarbon still exists in the subsurface.   

The mass removed was also calculated based on the influent concentrations determined 
by the Tedlar bag sampling data included in Table 13 and the average total system 
influent flow rate provided by CalClean. The total amount of hydrocarbons removed 
calculated based on the Tedlar bag data was 3,660 pounds, equivalent to 584 gallons of 
gasoline. It demonstrates that: 

• The amount of mass removal calculated using the Tedlar bag data is very close to 
the amount determined by the Horiba Analyzer data. 
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5. PERFORMANCE OF THE HVDPE (TASK 3) 

Hydrocarbons in the vadose zone, capillary fringe, and saturated zone can be extracted 
and/or stripped from the adsorbed and dissolved phases into the gas phase. As such, to 
improve the mass removal rate, the following operational measures were adopted 
during the operation: changing the extraction well, number of wells connected to the 
system, and the depth of stinger. Table 5 shows how these operational measures were 
adjusted and how the system vacuum was affected. During the system startup, the 
system vacuum varied between 13- and 17-inch Hg. After that, the system was 
maintained between 13- and 15-inch Hg during the pilot test depending on the number 
of wells connected to the system and the depth of stinger.  

Diminishment of Extracted Vapor Concentrations 

The data shown in Table 5 indicates that the measured influent vapor concentrations 
fluctuated significantly. In order to visualize the variation and the trend, the combined 
influent vapor concentrations for Target Areas A, B, and C are plotted in Figures 7, 8, 
and 9, respectively. The extracted vapor concentrations from Target Area A show that: 

• Target Area A is highly impacted with the initial extracted vapor concentration 
greater than 3,000 ppmv (Note: A sudden reduction of extracted concentration 
was due to the temporary close off of wells D5 and EW-1 at 12:00 hour of 
December 16, 2009 for changing the stinger from 20 feet to 17 feet.) 

• Extracted vapor concentration remained at a level of 2,000 ppmv close to the end 
of the extraction. It suggests that Target Area A still has elevated groundwater 
impact. 

Similar to Target Area A, the extracted vapor concentrations from Target Area B show 
that: 

• A relatively high vapor concentration of greater than 1,200 ppmv remained 
during the entire test period.  

• The concentration level remained unchanged or increased. 

• Target Area B was not cleaned up at the end of the test.  

The extracted vapor concentrations from Target Area C show that: 
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• A relatively high vapor concentration of greater than 1,000 ppmv was 
maintained most time of the test. 

• The extracted vapor concentration decreased during the test. 

• The slant wells under the building were effective. However, the final combined 
influent vapor concentration for this area was still greater than 600 ppmv. 

In addition to Figures 6, 7, and 8, the extracted vapor concentrations at the beginning 
and end of the test are presented in Tables 6, 7, and 8. The data for Target Area A 
presented in Table 6 shows that the extracted vapor concentrations at the end of the test 
were respectively 4 and 8 times lower than the beginning vapor concentrations for wells 
D5 and EW-1, where elevated groundwater impact was identified. The test results 
reveal that: 

• Although Target Area A still has an elevated groundwater impact, HVDPE is an 
efficient technology. 

• The fourteen-day interim remediation in Target Area A was not sufficient for 
Target Area A. 

The extracted vapor concentrations at the beginning and the end of the test presented in 
Table 7 for Target Area B also show that: 

• The extracted vapor concentrations at the end of the test in Target Area B were 
not significantly reduced.  

• Target Area B still has an elevated groundwater impact. The 8-day interim 
remediation in Target Area B was not sufficient. 

Based on the Horiba Analyzer and/or Tedlar bag data presented in Table 8 for Target 
Area C, the extracted vapor concentrations at the end of the test was 2 to 7 times lower 
than the beginning concentrations. However,  

• Significant vapor concentrations remained at the end of the test. 

• The 9-day interim remediation in Target Area C was not sufficient. 

The above findings and conclusions were obtained based on the Horiba VOC Analyzer 
and Tedlar bag data. To confirm the reliability of the Horiba data, the laboratory-
analyzed Tedlar bag data was used. The collected Tedlar bag samples were analyzed by 
Associated Laboratories using EPA Method 8015M. All the available Horiba Analyzer 
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and Tedlar bag data presented in Tables 6 through 8, as well as all the sampled data for 
system combined influent, are compiled and analyzed in Table 13. The average values 
and standard deviations reveal that: 

• The Horiba VOC Analyzer and the Tedlar bag provide data with similar quality. 

• The Horiba VOC Analyzer data has less variation and appears more consistent 
than the Tedlar bag data.    

The Horiba Analyzer and Tedlar bag data have a strong correlation, with a calculated 
correlation coefficient of 0.9. To demonstrate the correlation and consistency, a scatter 
plot for Horiba Analyzer and Tedlar bag data is also plotted in Figure 10. All the data is 
scattered around the 45 degree theoretical line, where both the Horiba Analyzer and 
Tedlar bag values are identical. Since a large amount of Horiba Analyzer data is 
available and higher consistency is demonstrated by the Horiba VOC Analyzer, the 
calculated total mass removed with the Horiba Analyzer data is very reliable. The 
Tedlar Bag analysis data and the associated laboratory reports are included in 
Appendix D. 

In addition to the removal of 3,542 pounds of hydrocarbons in the vapor phase, 22,510 
gallons of groundwater were extracted by the DPE system during the interim 
remediation. The extracted groundwater was treated by activated carbon. To assist the 
performance evaluation, the TPH-g, benzene, and MTBE concentrations of the 
observation wells proposed in Table 1 are presented in Tables 9, 10, and 11. A 
significant reduction of TPH-g, benzene, and MTBE concentrations was only observed 
in wells MW-8 and IS-5. Slight MTBE and TPH-g concentration reduction was found in 
wells MW-3 and MW-4, respectively. Conversely, no significant concentration reduction 
or concentration increase was found in other wells. The above data suggests that: 

Diminishment of Concentrations in Groundwater 

• The reduction of groundwater impact was not shown during 31-day extraction; 
only the transient response was generated.     

However, in order to demonstrate the effect of HVDPE, data from the Summer 2009 
semi-annual sampling conducted on July 10, 2009 and the groundwater data collected 
near the end of the interim remedial action on January 7 – 8, 2010 are summarized in 
Table 12. The comparison shows that: 
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• A significant reduction of groundwater concentrations was observed, except in 
well MW-7D.   

The above findings reveal that HVDPE provides positive influence on the reduction of 
local groundwater impact. However, long-term application of HVDPE is required to 
create a steady-state groundwater impact reduction. 

The petroleum hydrocarbons and MTBE were removed from the subsurface through 
vapor and dissolved phases. Although MTBE is highly soluble, a large percentage of 
MTBE could be stripped from the dissolved phase together with the dissolved 
hydrocarbons under a high vacuum and converted into vapor within the water-vapor 
separator (knock-out tank). As a result, the quantity of dissolved petroleum 
hydrocarbons and MTBE removed from the carbon vessel was relatively less compared 
with the vapor mass removed in oxidizer. Also, the amount of hydrocarbon/MTBE 
removed by the carbon vessel cannot be easily determined because their concentrations 
in the influent to the carbon vessels changed greatly during the HVDPE process. 
Although the amount of dissolved hydrocarbons and MTBE removed by the carbon 
vessels could not be estimated during the pilot test, it should be noted that a total of 
22,510 gallons of groundwater was pumped and treated. In addition, approximately 5 
gallons of brown, oily floating product was extracted from wells MW-8, IS-3, and D10. 
The floating product was pumped out from the knock-out tank and skimmed from the 
holding tank of the groundwater treatment unit.    

Removal of Petroleum Hydrocarbons Mass 

After 14, 8, and 9 days of HVDPE, approximately 1,830, 842, and 870 pounds of 
hydrocarbons were removed from Target Areas A, B, and C, respectively. The 
associated mass removal rate was 5.45, 4.39, and 4.03 pounds per hour. These mass 
removal rates are greater than or close to the rates found from other petroleum 
hydrocarbon contaminated sites. The above data suggests that: 

• Local groundwater impact remains at a similar level after interim remediation. 
However, based on the hydrocarbon mass removal rates and the amount of 
contaminant mass removed, the performance of the HVDPE system was 
outstanding.    

During the pilot test for Target Area A, the extracted vapor concentrations for DPE 
wells D6, D8, and D9 ranged between 14 and 198 ppmv, 21 and 192 ppmv, and 33 and 

Identification of Hot Spots 
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162 ppmv, respectively (see Appendix C). These concentrations are less than 200 ppmv, 
which is approaching a site closure level. The extracted concentrations for wells D5 and 
EW-1 were mostly high during the test, and remained greater than 1,000 ppmv at the 
end of the test. Similarly, during the pilot test for Target Area B, wells D3 and D4 
frequently had higher vapor concentrations compared with wells D1 and D2. At the end 
of the test for Target Area B, the ending vapor concentrations for wells D1, D2, D3, D4, 
D5, and EW-1 were 548, 783, 2,040, 1,565, 1,074, and 1,016 ppmv (see Appendix C). For 
Target Area C, all slant wells D7, D10, D11, and D12 had elevated vapor concentrations 
of 2,060, 2,070, 1,621, and 6,450 ppmv, respectively, at the beginning of the test. 
Concentration level for D7 dropped off quickly in 3 days. Concentration levels for wells 
D10 and D11 reduced to relatively low levels of 421 ppmv and 341 ppmv after 6 and 9 
days extraction, respectively. At the end of the Target Area C test, the ending vapor 
concentrations for wells D3, D4, D12, IS-3, and MW-8 were 741, 572, 799, 671, and 281 
ppmv, respectively (See Appendix C). 

The pilot test data indicates that: 

• Elevated vapor concentrations sustained in DPE wells D3, D4, D5, D12, EW-1, 
and IS-3. 

• A "hot spot" clearly exists south of the building near wells EW-1, D5, D12, and 
D4. Another "hot spot" exists north of the building near wells D3, IS-3, D1, and 
D2. 

• Locations of these "hot spots" are consistent with the center of the TPH-g and 
MTBE plumes shown in Figure 3. 
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6. FINDINGS  

• The range of influence within the Target A area is between 27 and 48 feet under 
total system vacuum of 15-inch Hg.  

Range of Vacuum Influence 

• No significant vacuums were measured in deep zone wells MW-4D and MW-7D; 
even though well MW-4D is only 4.5 and 6 feet away from the extraction wells 
D5 and EW-1, respectively. 

• The lithology in Target Area B likely is very heterogeneous, including low 
permeability soil. Thus, the range of influence in Target Area B is less than 5 feet 
and as far as 27 feet. Consequently, floating product was found in wells MW-8 
and IS-3. 

• The range of influence with slant wells D7, D10, D11, and D12 extracted together 
may range from 10 to 38 feet. 

• Elevated vapor concentrations were measured at wells D5 and EW-1 at the 
beginning of the Test Group A. Thus, a "hot spot" exists in the vicinity of these 
two wells, which is consistent with the 4Q08 groundwater data collected from 
monitoring well MW-4. 

Quantity of Removed Contaminants  

• Based on the Horiba Analyzer and Tedlar bag data, the calculated petroleum 
hydrocarbons removed during the 31-day interim remediation were respectively 
3,542 and 3,660 pounds, equivalent to 565 and 584 gallons of gasoline.  

• Based on the Horiba Analyzer data, 1,830, 842, and 870 pounds of hydrocarbons 
were removed from Target Areas A, B, and C, respectively. The associated mass 
removal rate was 5.45, 4.39, and 4.03 pounds per hour. 

• In addition to extracting and treating 22,510 gallons of groundwater, 
approximately 5 gallons of floating product was extracted from wells MW-8, IS-
3, and D10. 
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• The Horiba VOC Analyzer and the Tedlar bag provide data with similar quality. 
In addition, the Horiba Analyzer data has less variation and appears more 
consistent than the Tedlar bag data.    

• Target Area A is highly impacted with the initial extracted vapor concentration 
greater than 3,000 ppmv. The vapor concentration remained at a level of 2,000 
ppmv approaching the end of the extraction.  

Diminishment of Extracted Vapor Concentrations 

• Relatively high vapor concentrations of greater than 1,200 and 1,000 were 
maintained in Target Areas B and C. The ending concentrations of these two 
areas were greater than 1,300 and 600 ppmv, respectively. 

• Reduction of groundwater impact was not shown during 31-day extraction. Only 
a transient response was generated.   

Diminishment of Contaminant Concentrations in Groundwater 

• Comparing the summer 2009 semi-annual groundwater sampling data and the 
groundwater data collected at the end of the interim remediation shows that a 
significant reduction of groundwater concentrations was observed in many 
monitoring wells, except for well MW-7D.  

• A "hot spot" clearly exists south of the building near wells EW-1, D5, D12, and 
D4. Another "hot spot" also exists north of the building near wells D3, IS-3, D1, 
and D2. 

Identification of Hot Spots 

• The location of these "hot spots" is consistent with the center of the TPH-g and 
MTBE plumes. 
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7. CONCLUSIONS 

1. The deep groundwater zone is isolated from the shallow zone based on the 
vacuum and groundwater concentration data, which is consistent with the local 
lithologic data. 

2. Wells D7, D10, D11, and D12 can completely influence the area under the 
building. Although wells D10 and D11 may not be productive for mass removal, 
these two wells can be used to generate a cone of depression to collect floating 
product.    

3. The plotted mass removal curves suggest that a significant amount of 
hydrocarbon still remains in the on-site subsurface. Additionally, both vapor and 
groundwater concentration data show that groundwater impact, especially 
under Target Areas A and B, was not greatly reduced.  

4. Since significant vapor concentrations were measured at the end of the test for 
each target area, 8 to 14 days of extraction was not sufficient for each target area.  

5. Although HVDPE provides a positive influence on the reduction of groundwater 
impact, the long-term use of HVDPE is required to generate a steady-state 
groundwater impact reduction. 

6. Although the local groundwater impact remains at a similar level after an interim 
remediation, HVDPE was demonstrated to be an efficient remedial technology 
based on the hydrocarbon removal rates and the quantity of mass removed.  

7. Elevated vapor concentrations were sustained in DPE wells D3, D4, D5, D12, 
EW-1, and IS-3. These wells should be the focus of extraction in the future 
remediation. 
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8. RECOMMENDATIONS 

HVDPE was demonstrated to be an effective technology compatible with the site 
conditions. It extracted more than 3,600 pounds of petroleum hydrocarbons in 31 days 
through the pilot test and interim remediation activities. The ranges of influence of 
vacuum determined from the pilot test provide sufficient coverage for the groundwater 
plumes. However, the results of the pilot test and short-term interim remediation show 
that more contaminants likely remain in the subsurface; and 8 to 14 days of extraction 
was not sufficient.    

Since the amount of contaminants remaining in the subsurface cannot be reliably 
determined and the mass removal rate varies with the contamination level, at least two 
additional 30-day extraction events are recommended. The first recommended cleanup 
event is in March 2010, near the end of the rainy season. The second cleanup event is in 
May 2010, before summer. These two cleanup events will remove more contaminants 
from the subsurface. The cleanup data will be used to estimate the length of time 
required to clean up the site before closure. Since the site has limited space and many 
people are walking around the site waiting for temporary employers during the day, 
the mobile HVDPE system is more preferable for this purpose. Progress reports will be 
prepared for each cleanup event. The results of these two additional extraction events 
will be used to decide whether a fix-based system should be installed. 
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TABLES 



 1 

Table 1. Operation of the DPE Wells for 2009 - 2010 Interim Remedial Action and Pilot Test 
 
Target 
Areas/
Test 

Groups  

Remedial Action 
Extraction Wells 

Test Period Extraction/
Test 

Duration  
 (days) 

Observation Wells  Sampling Wells and           
Sampling Frequency 

A D5, D6, D8, D9, and EW-1 December 
10 through 
24, 2009  

14 VP-2, VP-5, MW-4,  
MW-4D, MW-7, MW-7D 

• Vacuum and 
groundwater depth of 
observation wells 
measured every 4 hours 

• Vapors from D5, D6, and 
D8 sampled on 1st and 
14th day  

• Wells MW-4 and MW-7 
sampled on 1st and 14th 
day  

B D1, D2, D3, D4, D5, and 
EW-1 

December 
24, 2009 
through 

January 1, 
2010 

8 MW-3, MW-5, MW-6, MW-8,   
IS-1, IS-4, and IS-6  

• Vacuum and 
groundwater depth of 
observation wells 
measured every 4 hours 

• Vapors from D2 and D4 
sampled on 14th and 22nd 
day  

• Wells MW-3, MW-5, 
and MW-8 sampled on 
14th and 22nd day  

C D3, D4, D7, D10, D11, 
D12, IS-3, and MW-8 

 

January 1 
through 10, 

2010 
 

9 VP-2, MW-7, MW-8, IS-1, IS-3, 
IS-4, IS-5 

• Vacuum and 
groundwater depth of 
observation wells 
measured every 4 hours 

• Vapors from D7, D10, 
and D11 sampled on 22rd 
and 31th day  

• Wells MW-8, IS-1, IS-4, 
and IS-5 sampled on 22rd 
and 31th day  

 



Table 2. Measured Vacuum and Groundwater Depth for Test Group A

VP-2 VP-5

Vacuum Vacuum Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth
(inch Hg) (inch Hg) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc)

12/10/2009 0.10 0.09 3.15 10.50 0.09 16.96 0.14 23.57 0.00 16.95
12/11/2009 0.14 0.19 3.27 11.56 0.00 16.96 0.22 23.38 0.00 16.91
12/12/2009 0.04 0.34 3.45 11.44 0.00 16.88 0.33 23.15 0.03 16.87
12/13/2009 0.40 0.32 3.50 11.37 0.00 17.21 0.34 23.80 0.00 17.11
12/14/2009 0.19 0.31 3.48 11.28 0.00 17.25 0.34 24.73 0.00 17.09
12/15/2009 0.24 0.38 3.38 11.15 0.00 17.22 0.25 24.73 0.00 17.00
12/16/2009 0.12 0.50 3.38 11.10 0.00 17.24 0.15 23.51 0.00 17.01
12/17/2009 0.18 0.45 3.40 11.17 0.00 17.35 0.16 23.36 0.00 17.13
12/18/2009 0.14 0.32 3.44 11.20 0.00 17.27 0.17 23.75 0.00 16.94
12/19/2009 0.18 0.17 3.30 11.15 0.00 17.20 0.19 23.29 0.00 16.87
12/20/2009 0.09 0.24 3.32 11.18 0.00 16.86 0.16 21.63 0.00 16.44
12/21/2009 0.19 0.35 3.58 11.22 0.00 16.73 0.25 21.68 0.00 16.33
12/22/2009 0.05 0.02 3.50 11.67 0.00 16.52 0.13 21.89 0.00 16.82
12/23/2009 0.06 0.05 3.50 12.11 0.00 16.81 0.07 20.16 0.00 16.90
12/24/2009 0.06 0.09 3.57 12.00 0.00 16.92 0.11 20.20 0.00 16.85

Average 0.15 0.25 3.41 0.01 0.20 0.00

Observation Wells

Parameters/    
Time

MW-4 MW-4D MW-7 MW-7D



Table 3. Measured Vacuum and Groundwater Depth for Test Group B

Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth
(inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc)

12/24/2009 0.00 12.12 0.00 7.90 0.00 11.63 0.00 9.74 0.00 8.05 no data no data 0.70 7.18
12/25/2009 0.00 12.13 0.00 8.60 0.00 11.62 0.00 9.19 0.00 8.04 no data no data 0.72 8.02
12/26/2009 0.07 12.16 0.00 13.03 0.00 11.64 0.00 9.33 0.00 8.11 no data no data 0.73 11.83
12/27/2009 0.07 12.30 0.00 10.84 0.00 11.60 0.00 9.41 0.00 7.87 no data no data 0.00 10.86
12/28/2009 0.22 12.22 0.00 11.23 0.00 12.52 0.00 9.39 0.00 7.85 0.95 7.68 0.00 8.98
12/29/2009 0.13 12.26 0.00 8.53 0.00 11.72 0.00 9.37 0.00 9.94 0.58 8.03 0.00 8.21
12/30/2009 0.05 12.36 0.00 9.40 0.00 11.74 0.00 9.34 0.00 8.00 0.29 10.90 0.00 8.42
12/31/2009 0.13 12.39 0.00 13.11 0.00 11.77 0.00 9.36 0.00 8.11 0.06 11.27 0.00 8.72

1/1/2010 0.05 12.51 0.00 11.70 0.00 11.81 0.00 9.50 0.00 8.07 0.07 10.39 0.00 8.73

Average 0.08 0.00 0.00 0.00 0.00 0.39 0.24

Obserbation Wells

Parameters/    
Time

MW-8 IS-1 IS-4 IS-6MW-3 MW-5 MW-6



Table 4. Measured Vacuum and Groundwater Depth for Test Group C

VP-2

Vacuum Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth Vacuum GW Depth
(inch Hg) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc) (inch Hg) (ft btc)

1/1/2010 0.06 0.10 18.35 1.35 12.07 0.10 8.27 3.70 16.67 0.00 9.10 0.00 9.76
1/2/2010 0.10 0.11 17.92 1.76 12.65* 0.01 8.62 3.82 10.86** 0.00 8.88 0.00 9.84
1/3/2010 0.04 0.12 17.52 1.42 12.80* 0.00 8.85 3.86 10.97** 0.00 8.83 0.00 9.93
1/4/2010 0.06 0.10 17.54 1.30 11.31* 0.00 8.90 3.60 11.80** 0.00 9.15 0.21 9.95
1/5/2010 0.05 0.06 18.04 DPE DPE 0.00 8.92 DPE DPE 0.00 9.12 0.18 9.90
1/6/2010 0.05 0.06 18.02 DPE DPE 0.00 8.86 DPE DPE 0.00 8.92 0.06 9.77
1/7/2010 0.10 0.26 17.96 DPE DPE 0.00 8.86 DPE DPE 0.00 8.96 0.24 9.94
1/8/2010 0.05 0.08 17.99 DPE DPE 0.00 8.91 DPE DPE 0.00 9.09 1.60 10.00
1/9/2010 0.06 0.06 18.09 DPE DPE 0.00 8.76 DPE DPE 0.00 9.22 1.34 10.03

1/10/2010 0.06 0.11 18.12 DPE DPE 0.00 8.77 DPE DPE 0.00 9.08 1.43 9.93

Average 0.06 0.11 1.46 0.01 3.75 0.00 0.51

IS-4 IS-5MW-7 MW-8

Observation Wells

* … 0 .1" - 0.5" floating product in MW-8
** … 0.01" - 0.5" floating product in IS-3

Parameters/    
Time

IS-1 IS-3



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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D5 D6 D8 D9 EW-1
System 
Vacuum              
(in Hg)

Influent 
Flow 

(scfm)

Influent 
Conc. 
(ppmv)

Treated 
Effluent 
Conc. 
(ppmv)

Incremtal Cumulative

12/10, 1600 0 0.00 0.00
12/10, 1700 1 17 16 20 22 17 17 183 3,580 10.21 10.21
12/10, 1800 2 17 16 20 22 17 17 185 2,310 6.66 16.87
12/10, 1900 3 17 16 20 22 17 17 190 1,980 5.86 22.73
12/10, 2000 4 17 16 20 22 17 17 182 1,920 5.44 28.17
12/10, 2400 8 17 16 20 22 17 17 193 1,851 22.27 50.44
12/11, 0400 12 17 16 20 22 17 15 199 1,829 22.69 73.13
12/11, 0800 16 17 16 20 22 17 14 210 1,832 23.98 97.11
12/11, 1200 20 17 16 20 22 17 13 217 1,362 18.42 115.53
12/11, 1600 24 17 16 20 22 17 13 208 1,621 21.02 136.54
12/11, 2000 28 17 16 20 22 17 13 212 1,642 21.70 158.24
12/11, 2400 32 17 16 20 22 17 13 214 1,684 22.46 180.70
12/12, 0400 36 17 16 20 22 17 13 211 1,821 23.95 204.65
12/12, 0800 40 17 16 20 22 17 13 214 1,648 21.98 226.63
12/12, 1200 44 17 16 20 22 17 13 211 1,646 21.65 248.28
12/12, 1600 48 17 16 20 22 17 13 216 1,821 24.52 272.79
12/12, 2000 52 17 16 20 22 17 13 217 1,942 26.27 299.06
12/12, 2400 56 17 16 20 22 17 13 211 2,180 28.67 327.73
12/13, 0400 60 17 16 20 22 17 13 214 2,220 29.61 357.34
12/13, 0800 64 17 16 20 22 17 13 214 2,440 32.55 389.88
12/13, 1200 68 17 16 20 22 17 13 211 3,620 47.61 437.49
12/13, 1600 72 17 16 20 22 17 13 214 3,540 47.22 484.71
12/13, 2000 76 17 16 20 22 17 13 211 3,680 48.40 533.10
12/13, 2400 80 17 16 20 22 17 13 214 3,590 47.88 580.99
12/14, 0800 88 17 16 20 22 17 13 217 3,630 98.19 679.18
12/14, 1200 92 17 16 20 22 17 13 218 3,560 48.37 727.55
12/14, 1600 96 17 16 20 22 17 13 211 3,540 46.56 774.11
12/14, 2000 100 17 16 20 22 17 13 214 3,460 46.15 820.26
12/14, 2400 104 17 16 20 22 17 13 216 3,430 46.18 866.44
12/15, 0800 112 17 16 20 22 17 13 217 3,360 90.89 957.33

Date/Time

Time 
Since DPE 

Began 
(hours)

System Data Stinger Depth (ft bgs)

DPE System Started for Target A

 Mass Removal (lbs)



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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12/15, 1200 116 17 16 20 22 17 13 218 3,310 44.97 1002.30
12/15, 1600 120 17 16 20 22 17 13 214 3,280 43.75 1046.05
12/15, 2000 124 17 16 20 22 17 13 218 3,290 44.70 1090.75
12/15, 2400 128 17 16 20 22 17 13 214 3,230 43.08 1133.84
12/16, 0800 136 17 16 20 22 17 13 216 3,180 85.62 1219.46
12/16, 1200 140 20 16 20 22 20 18 184 726 8.33 1227.79
12/16, 1600 144 17 16 20 22 17 15 196 1,281 15.65 1243.43
12/16, 2000 148 20 16 20 22 20 15 194 1,232 14.90 1258.33
12/16, 2400 152 20 16 20 22 20 15 186 1,184 13.73 1272.06
12/17, 0800 160 20 16 20 22 20 15 198 1,146 28.29 1300.34
12/17, 1200 164 20 16 20 22 20 15 196 747 9.13 1309.47
12/17, 1600 168 20 16 20 22 20 15 198 784 9.68 1319.14
12/17, 2000 172 20 16 20 22 20 15 196 821 10.03 1329.17
12/17, 2400 176 20 16 20 22 20 15 196 819 10.01 1339.18
12/18, 0800 184 20 16 20 22 20 15 196 731 17.86 1357.04
12/18, 1200 188 17 16 20 22 17 15 198 643 7.94 1364.97
12/18, 1600 192 17 16 20 22 17 15 194 698 8.44 1373.41
12/18, 2000 196 17 16 20 22 17 15 194 584 7.06 1380.48
12/18, 2400 200 17 16 20 22 17 15 198 841 10.38 1390.85
12/19, 0800 208 17 16 20 22 17 15 196 742    18.13 1408.98
12/19, 1200 212 17 16 20 22 17 15 194 672 8.13 1417.11
12/19, 1600 216 17 16 20 22 17 15 198 684 8.44 1425.55
12/19, 2000 220 17 16 20 22 17 15 195 621 7.55 1433.10
12/19, 2400 224 17 16 20 22 17 15 198 648 8.00 1441.09
12/20, 0800 232 17 16 20 22 17 15 196 704 17.20 1458.30
12/20, 1200 236 17 16 20 22 17 15 193 613 7.37 1465.67
12/20, 1600 240 17 16 20 22 17 15 198 714 8.81 1474.48
12/20, 2000 244 17 16 20 22 17 15 196 722 8.82 1483.30
12/20, 2400 248 17 16 20 22 17 15 194 984 11.90 1495.20
12/21, 0800 256 17 16 20 22 17 15 196 1,281 31.30 1526.50
12/21, 1200 260 17 16 20 22 17 15 198 1,328 16.39 1542.89
12/21, 1600 264 17 16 20 22 17 15 198 1,421 17.54 1560.42
12/21, 2000 268 17 16 20 22 17 15 194 1,546 18.69 1579.12
12/21, 2400 272 17 16 20 22 17 15 196 1,596 19.50 1598.61
12/22, 0800 280 17 16 20 22 17 15 198 1,684 41.56 1640.18
12/22, 1200 284 17 17 15 117 1,742 12.70 1652.88



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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12/22, 1600 288 17 17 15 118 1,824 13.41 1666.30
12/22, 2000 292 17 17 15 114 1,866 13.26 1679.55
12/22, 2400 296 17 17 15 112 1,874 13.08 1692.64
12/23, 0800 304 17 17 15 112 1,878 26.22 1718.86
12/23, 1200 308 17 17 15 114 1,884 13.39 1732.24
12/23, 1600 312 17 17 15 118 1,836 13.50 1745.75
12/23, 2000 316 17 17 15 118 1,854 13.64 1759.38
12/23, 2400 320 17 17 15 114 1,896 13.47 1772.85
12/24, 0800 328 17 17 15 118 1,921 28.26 1801.11
12/24, 1200 332 17 17 15 118 1,978 14.55 1815.66
12/24, 1600 336 17 17 15 118 1,976 14.53 1830.19

D1 D2 D3 D4 D5 EW-1
System 
Vacuum              
(in Hg)

Influent 
Flow 

(scfm)

Influent 
Conc. 
(ppmv)

Incremtal Cumulative

12/24, 1600 0 0.00 1830.19
12/24, 1700 1 16 15 22 16 17 17 15 198 1,134 3.50 1833.69
12/24, 2000 4 16 15 22 16 17 17 15 197 1,238 11.40 1845.09
12/24, 2400 8 16 15 22 16 17 17 15 201 1,284 16.09 1861.18
12/25, 0800 16 16 15 22 16 17 17 15 204 1,246 31.69 1892.86
12/25, 1200 20 16 15 22 16 17 17 15 206 1,249 16.04 1908.90
12/25, 1600 24 16 15 22 16 17 17 15 208 1,321 17.13 1926.02
12/25, 2000 28 16 15 22 16 17 17 15 198 1,264 15.60 1941.62
12/25, 2400 32 16 15 22 16 17 17 15 196 1,321 16.14 1957.76
12/26, 0800 40 16 15 22 16 17 17 15 208 1,346 34.90 1992.66
12/26, 1200 44 16 15 22 16 17 17 15 208 1,298 16.83 2009.49
12/26, 1600 48 16 15 22 16 17 17 15 207 1,521 19.62 2029.11
12/26, 2000 52 16 15 22 16 17 17 15 198 1,424 17.57 2046.69
12/26, 2400 56 16 15 22 16 17 17 15 196 1,416 17.30 2063.98
12/27, 0800 64 16 15 22 16 17 17 15 204 1,436 36.52 2100.50
12/27, 1200 68 16 15 22 16 17 17 15 206 1,428 18.33 2118.84
12/27, 1600 72 16 15 22 16 17 17 15 208 1,324 17.16 2136.00
12/27, 2000 76 16 15 22 16 17 17 15 204 1,317 16.75 2152.75
12/27, 2400 80 16 15 22 16 17 17 15 208 1,341 17.39 2170.13
12/28, 0800 88 16 15 22 16 17 17 15 204 1,362 34.64 2204.77

Date/Time

Time 
Since DPE 

Began 
(hours)

Stinger Depth (ft bgs) System Data  Mass Removal (lbs)

DPE System Started for Target B

Target A Completed



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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12/28, 1200 92 16 15 22 16 17 17 15 206 1,314 16.87 2221.64
12/28, 1600 96 16 15 22 16 17 17 15 208 1,281 16.61 2238.25
12/28, 2000 100 16 15 22 16 17 17 15 204 1,234 15.69 2253.94
12/28, 2400 104 16 15 22 16 17 17 15 208 1,284 16.65 2270.58
12/29, 0800 112 16 15 22 16 17 17 15 206 1,246 32.00 2302.58
12/29, 1200 116 16 15 22 16 17 17 15 207 1,232 15.90 2318.47
12/29, 1600 120 16 15 22 16 17 17 15 204 1,231 15.65 2334.12
12/29, 2000 124 16 15 22 16 17 17 15 208 1,184 15.35 2349.47
12/29, 2400 128 16 15 22 16 17 17 15 206 1,128 14.48 2363.96
12/30, 0800 136 16 15 22 16 17 17 15 198 1,584 39.10 2403.05
12/30, 1200 140 16 15 22 16 17 17 15 196 1,622 19.81 2422.87
12/30, 1600 144 16 15 22 16 17 17 15 196 1,684 20.57 2443.44
12/30, 2000 148 16 15 22 16 17 17 15 198 1,567 19.34 2462.78
12/30, 2400 152 16 15 22 16 17 17 15 204 1,536 19.53 2482.31
12/31, 0800 160 16 15 22 16 17 17 15 206 1,484 38.11 2520.42
12/31, 1200 164 16 15 22 16 17 17 15 208 1,463 18.97 2539.38
12/31, 1600 168 16 15 22 16 17 17 15 204 1,432 18.21 2557.59
12/31, 2000 172 16 15 22 16 17 17 15 206 1,521 19.53 2577.12
12/31, 2400 176 16 15 22 16 17 17 15 204 1,554 19.76 2596.88
01/01, 0800 184 16 15 22 16 17 17 15 206 1,536 39.44 2636.32
01/01, 1200 188 16 15 22 16 17 17 15 208 1,421 18.42 2654.75
01/01, 1600 192 16 15 22 16 17 17 15 206 1,342 17.23 2671.98

D7/IS3 D10/D4 D11/MW8 D12 D3 D4/D11
System 
Vacuum              
(in Hg)

Influent 
Flow 

(scfm)

Influent 
Conc. 
(ppmv)

Incremtal Cumulative

01/01, 1600 0 0.00 2671.98
01/01, 1700 1 25 20 20 22 22 16 13 218 1,682 5.71 2677.69
01/01, 2000 4 25 20 20 22 22 16 13 222 2,030 21.07 2698.76
01/01, 2400 8 25 20 20 22 22 16 13 218 2,110 28.67 2727.43
01/02, 0800 16 25 20 20 22 22 16 13 224 1,984 55.40 2782.82
01/02, 1200 20 25 20 20 22 22 16 13 218 1,836 24.95 2807.77
01/02, 1600 24 25 20 20 22 22 16 13 218 1,762 23.94 2831.71

 Mass Removal (lbs)

DPE System Started for Target C

Target B Completed

Date/Time

Time 
Since DPE 

Began 
(hours)

Stinger Depth (ft bgs) System Data



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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01/02, 2000 28 25 20 20 22 22 16 13 214 1,628 21.71 2853.43
01/02, 2400 32 25 20 20 22 22 16 13 218 1,536 20.87 2874.30
01/03, 0800 40 25 20 20 22 22 16 13 224 1,431 39.96 2914.26
01/03, 1200 44 25 20 20 22 22 16 13 222 1,346 18.62 2932.88
01/03, 1600 48 25 20 20 22 22 16 13 214 1,236 16.49 2949.37
01/03, 2000 52 25 20 20 22 22 16 13 218 1,227 16.67 2966.04
01/03, 2400 56 25 20 20 22 22 16 13 218 1,232 16.74 2982.78
01/04, 0800 64 25 20 20 22 22 16 13 216 1,186 31.93 3014.71
01/04, 1200 68 13/IS3 20 15/MW8 22 22 16 13 224 1,322 18.46 3033.17
01/04, 1600 72 13 20 15 22 22 16 13 224 1,334 18.62 3051.79
01/04, 2000 76 13 20 15 22 22 16 13 226 1,317 18.55 3070.34
01/04, 2400 80 13 20 15 22 22 16 13 224 1,384 19.32 3089.67
01/05, 0800 88 13 20 15 22 22 16 13 226 1,322 37.24 3126.91
01/05, 1200 92 13 20 15 22 22 16 13 224 1,318 18.40 3145.31
01/05, 1600 96 13 20 15 22 22 16 13 218 1,286 17.47 3162.79
01/05, 2000 100 13 20 15 22 22 16 13 216 1,184 15.94 3178.73
01/05, 2400 104 13 20 15 22 22 25/D11 13 226 946 13.33 3192.05
01/06, 0800 112 13 20 15 22 22 25 13 214 986 26.30 3218.35
01/06, 1200 116 13 20 15 22 22 25 13 218 1,058 14.38 3232.73
01/06, 1600 120 13 20 15 22 22 25 13 224 1,026 14.32 3247.05
01/06, 2000 124 13 20 15 22 22 25 13 226 987 13.90 3260.96
01/06, 2400 128 13 20 15 22 22 25 13 218 1,021 13.87 3274.83
01/07, 0800 136 13 20 15 22 22 25 13 224 1,017 28.40 3303.23
01/07, 1200 140 13 16/D4 15 22 22 25 13 226 994 14.00 3317.23
01/07, 1600 144 13 16 15 22 22 25 13 218 896 12.17 3329.40
01/07, 2000 148 13 16 15 22 22 25 13 226 1,043 14.69 3344.10
01/07, 2400 152 13 16 15 22 22 25 13 218 1,221 16.59 3360.69
01/08, 0800 160 13 16 15 22 22 25 13 224 963 26.89 3387.58
01/08, 1200 164 13 16 15 22 22 25 13 222 821 11.36 3398.94
01/08, 1600 168 13 16 15 22 22 25 13 224 841 11.74 3410.68
01/08, 2000 172 13 16 15 22 22 25 13 216 782 10.53 3421.21
01/08, 2400 176 13 16 15 22 22 25 13 218 734 9.97 3431.18
01/09, 0800 184 13 16 15 22 22 25 13 214 742 19.79 3450.97
01/09, 1200 188 13 16 15 22 22 25 13 218 678 9.21 3460.19
01/09, 1600 192 13 16 15 22 22 25 13 226 721 10.16 3470.34
01/09, 2000 196 13 16 15 22 22 25 13 228 622 8.84 3479.18



Table 5. High Vacuum Dual Phase Extraction Field Data
Eagle Gas Station
4301 San Leandro Street, Oakland, CA
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01/09, 2400 200 13 16 15 22 22 25 13 224 648 9.05 3488.23
01/10, 0800 208 13 16 15 22 22 25 13 226 638 17.97 3506.20
01/10, 1200 212 13 16 15 22 22 25 13 224 734 10.25 3516.45
01/10, 1600 216 13 16 15 22 22 25 13 242 776 81.93 3542.12

Target C Completed
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Ms. Farah Naz
R00000096
October 2, 2009
Page 2

(USTs) have been required to submit groundwater analytical data, surveyed locations of monitoring wells,
and other data to the Geotracker database over the Internet. Beginning July 1, 2005, these same
reporting requirements were added to Spills, Leaks, Investigations, and Cleanup (SLlC) sites. Beginning
July 1, 2005, electronic submittal of a complete copy of all reports for all sites is required in Geotracker (in
PDF format). Please visit the SWRCB website for more information on these requirements
(http://www.swrcb.ca.gov/ustlcleanup/electronic reporting).

PERJURY STATEMENT

All work plans, technical reports, or technical documents submitted to ACEH must be accompanied by a
cover letter from the responsible party that states, at a minimum, the following: "I declare, under penalty
of perjury, that the information and/or recommendations contained in the attached document or report is
true and correct to the best of my knowledge." This letter must be signed by an officer or legally authorized
representative of your company. Please include a cover-letter satisfying these requirements with all future
reports and technical documents submitted for this fuel leak case.

PROFESSIONAL CERTIFICATION & CONCLUSIONS/RECOMMENDATIONS

The California Business and Professions Code (Sections 6735, 6835, and 7835.1) requires that work
plans and technical or implementation reports containing geologic or engineering evaluations and/or
judgments be performed under the direction of an appropriately registered or certified professional. For
your submittal to be considered a valid technical report, you are to present site specific data, data
interpretations, and recommendations prepared by an appropriately licensed professional and include the
professional registration stamp, signature, and statement of professional certification. Please ensure all
that all technical reports submitted for this fuel leak case meet this requirement.

UNDERGROUND STORAGE TANK CLEANUP FUND

Please note that delays in investigation, later reports, or enforcement actions may result in your becoming
ineligible to receive grant money from the state's Underground Storage Tank Cleanup Fund (Senate Bill
2004) to reimburse you for the cost of cleanup.

AGENCY OVERSIGHT

If it appears as though significant delays are occurring or reports are not submitted as requested, we will
consider referring your case to the Regional Board or other appropriate agency, including the County
District Attorney, for possible enforcement actions. California Health and Safety Code, Section 25299.76
authorizes enforcement including administrative action or monetary penalties of up to $10,000 per day for
each day of violation.
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If you have any questions, please call me at (510) 567-6791 or send me an electronic mail message at
jerry.wickham@acgov.org. Online case files are available for review at the following website:
http://www.acgov.org/aceh/index.htm.

Sincerely,

~~6' CEG 1177, and CHG 297
Senior Hazardous Materials Specialist

Enclosure: ACEH Electronic Report Upioad (ftp) Instructions

cc: Leroy Griffin, Oakland Fire Hazardous Materials Unit, 250 Frank Ogawa Plaza, Suite 3341,
Oakland, CA 94612

Jim Ho, Environmental Risk Specialties, 1600 Riviera Avenue, Suite 310, Walnut Creek, CA 94596

Donna Drogos, ACEH
Jerry Wickham, ACEH
Geotracker, File
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}mail - Notice for Interim Remedial Action/Pilot Test for the Eagle Gas.; http://mail.google.comlmaill?ui=2&ik=867c22d853&view=pt&search= ...

Jimmy Ho <jimho.ier@gmail.com>

Notice for Interim Remedial Action/Pilot Test for the Eagle
Gas Station (4301 San Leandro St., Oakland,Case # R0096)
2 messages

Jimmy Ho <jimho.ier@gmail.com>
To: Jerry.Wickham@acgov.org

Hello Jerry:

Tue, Dee 1, 2009 at 11 :40 AM

I would like to let you know that the IRA/Pilot Test accepted in your October 2, 2009 letter is tentatively
scheduled to begin on December 7, 2009, pending the discharge permit from the East Bay MUD.

I also would like to let you know that ERS has been terminated by Mr. Jamil. The termination letter is attached
herein. A hard copy of the letter will be mailed tomorrow. I am with Innovative Environmental Remediation, Inc.
Please use this e-mail address and address/phone number shown on the letter for our future correspondence.
Thanks you so much for working with me on this site closure project.

Best regards,

Jim

•• ~ Jamilletter to ERS.pdf
LJ 421K

Jimmy Ho <jimho.ier@gmail.com>
To: raheeI400@hotmail.com, Thamilcat@yahoo.com

Tue, Dee 1, 2009 at 12:18 PM

Hi Mr. Jamil, Shan:

I have informed Jerry of ACEH (see e-mail below) for the interim remedial action scheduled on December 7. It
will last for 30 days. A slow period was selected based on Shan's suggestion. The owner of CalClean, the
equipment contractor for the High Vacuum Dual Phase Extraction system, had met with me at the station in
September to plan on the siting of the equipment so that business interference can be minimized.

I mailed you a contract that you requested last month when we met. Please sign and ask your daughter to sigh
as well on both of them and mail one back to me. Please also sign a RR form for my future use. Thanks a lot.

Shan:

Could you please ask the gasoline suppliers to use a truck WITHOUT AN ATTACHED TRAILER to transport
gasoline to the station between Dec. 7 through Jan. 7. This will greatly reduce the shut down of the equipment
and maximize the system operation period. If you also can clearup the space by asking people staying away
from the high vacuum system, that will be very helpful. If you have questions, please call me at my cell (925)
708·8387. We all like to get the site cleanup done as soon and as complete as possible. Thank you so much for
your assitance and patience.

Best regards,

Jim

1,)/14/')()(\Q 1·17 PM
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ALAMEDA COUNTY
HEALTH CARE SERVICES

AGENCY
DAVID J. KEARS, Agency Director ~

/ .•..4..•'··· '''.. 0':-I
ENVIRONMENTAL HEALTH SERVICES
ENVIRONMENTAL PROTECTION
1131 Harbor Bay Parkway, Suite 250
Alameda, CA 94502-6577
(510) 567-6700
FAX (510)337-9335

July 24, 2009

Ms. Farah Naz
c/o Mr. Muhammad Jamil
40092 Davis Street
Fremont, CA 94538

Subject: Fuel Leak Case No. R00000096 and Geotracker Global ID T0600143649, Eagle Gas, 4301 San
Leandro Street, Oakland, CA 94601 - Groundwater Monitoring Requirements

Dear Ms. Naz:

The purpose of this correspondence is to inform you of changes to groundwater monitoring requirements for all
fuel leak cases in California. The California State Water Resources Control Board (State Water Board) has
approved Resolution No. 2009-0042 (Actions to Improve Administration of the UST Cleanup Fund and UST
Cleanup Program). Resolution No. 2009-0042 states that, "Regional Water Board and LOP agencies shall
reduce quarterly groundwater monitoring requirements to semiannual or less frequent monitoring at all site
unless site-specific needs warrant otherwise and shall notify all responsible parties of the new requirements no
later than August 1, 2009. If more than semiannual monitoring is required for a case, the responsible party and
State Water board shall be notified of the rationale and the notice shall be posted on Geotracker."

Groundwater monitoring frequency for the site was previously modified to semi-annual and annual monitoring as
proposed in a document entitled, "Request for Modifying the Quarterly Groundwater Monitoring Program," dated
February 20, 2009, and approved by Alameda County Environmental Health (ACEH) in correspondence dated
April 24, 2009. Therefore, no changes to the existing groundwater monitoring schedules are required for this
site. Please continue semiannual groundwater monitoring and reporting in accordance with the established
schedule.

If you have any questions, please call me at 510-567-6791 or send me an electronic mail message at
jerry. wickham@acgov.org.

Sincerely,

~~C~ CEG 1177, and CHG 297
Senior Hazardous Materials Specialist

Enclosure: ACEH Electronic Report Upload (ftp) Instructions
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Innovative Environmental Remediation, Inc.
1022 Wiget Lane
Walnut Creek, CA 94598

Eagle GasProject 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 : 71532

Date : 01/15/2010

Subject : 9 Water Samples

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 26



Subject : 9 Water Samples
Eagle GasProject Name :

Project Number :

Case Narrative

Report Number : 71532

Date : 01/15/2010

Tert-Butanol results for sample MW-10 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.

Matrix Spike/Matrix Spike Duplicate results associated with samples MW-4, MW-7, and IS-5
for the analyte Benzene were affected by the analyte concentrations already present in the
un-spiked sample.

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 2 of 26



Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-4

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-01Lab Number :
 

Benzene 510 90 ug/L EPA 8260B 01/11/2010
Toluene < 90 90 ug/L EPA 8260B 01/11/2010
Ethylbenzene 330 90 ug/L EPA 8260B 01/11/2010
Total Xylenes 1100 90 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 34000 90 ug/L EPA 8260B 01/11/2010
Diisopropyl ether (DIPE) < 90 90 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) < 90 90 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) 180 90 ug/L EPA 8260B 01/11/2010
Tert-Butanol 290000 500 ug/L EPA 8260B 01/11/2010

TPH as Gasoline < 9000 9000 ug/L EPA 8260B 01/11/2010

98.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
99.0Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel 3200 50 ug/L M EPA 8015 01/11/2010

86.2Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/11/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 3 of 26



Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-7

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-02Lab Number :
 

Benzene < 4.0 4.0 ug/L EPA 8260B 01/11/2010
Toluene < 4.0 4.0 ug/L EPA 8260B 01/11/2010
Ethylbenzene < 4.0 4.0 ug/L EPA 8260B 01/11/2010
Total Xylenes < 4.0 4.0 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 3600 400 ug/L EPA 8260B 01/09/2010
Diisopropyl ether (DIPE) < 4.0 4.0 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) < 4.0 4.0 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) 7.8 4.0 ug/L EPA 8260B 01/11/2010
Tert-Butanol 9000 20 ug/L EPA 8260B 01/11/2010

TPH as Gasoline < 400 400 ug/L EPA 8260B 01/11/2010

97.51,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
99.7Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel 230 50 ug/L M EPA 8015 01/13/2010

86.6Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/13/2010

2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800 Page 4 of 26



Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-7D

01/08/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-03Lab Number :
 

Benzene 350 0.50 ug/L EPA 8260B 01/11/2010
Toluene 10 0.50 ug/L EPA 8260B 01/11/2010
Ethylbenzene 62 0.50 ug/L EPA 8260B 01/11/2010
Total Xylenes 420 0.50 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 61000 150 ug/L EPA 8260B 01/12/2010
Diisopropyl ether (DIPE) 0.71 0.50 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) 9.2 0.50 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) 360 0.50 ug/L EPA 8260B 01/11/2010
Tert-Butanol 200000 700 ug/L EPA 8260B 01/12/2010

TPH as Gasoline 4900 50 ug/L EPA 8260B 01/11/2010
(Note: Gasoline, but an unusually large proportion of alkyl benzenes.)

1021,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
98.0Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel < 1500 1500 ug/L M EPA 8015 01/11/2010
(Note: MRL increased due to interference from Gasoline-range hydrocarbons.)

86.8Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/11/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-9

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-04Lab Number :
 

Benzene 0.52 0.50 ug/L EPA 8260B 01/12/2010
Toluene < 0.50 0.50 ug/L EPA 8260B 01/12/2010
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 01/12/2010
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 01/12/2010

Methyl-t-butyl ether (MTBE) 53 0.50 ug/L EPA 8260B 01/12/2010
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 01/12/2010
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 01/12/2010
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 01/12/2010
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 01/12/2010

TPH as Gasoline 120 50 ug/L EPA 8260B 01/12/2010
(Note: Gasoline, but an unusually large proportion of aliphatics.)

99.71,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/12/2010
103Toluene - d8 (Surr) % Recovery EPA 8260B 01/12/2010

TPH as Diesel < 50 50 ug/L M EPA 8015 01/12/2010

92.3Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/12/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-9D

01/08/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-05Lab Number :
 

Benzene < 0.50 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 < 0.50 0.50 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) < 0.50 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 < 5.0 5.0 ug/L EPA 8260B 01/11/2010

TPH as Gasoline 110 50 ug/L EPA 8260B 01/11/2010
(Note: Primarily due to Cis-1,2-Dichloroethene and Trichloroethene.)

98.11,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
100Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel < 50 50 ug/L M EPA 8015 01/12/2010

88.5Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/12/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-10

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-06Lab Number :
 

Benzene 270 0.90 ug/L EPA 8260B 01/11/2010
Toluene 21 0.90 ug/L EPA 8260B 01/11/2010
Ethylbenzene 94 0.90 ug/L EPA 8260B 01/11/2010
Total Xylenes 110 0.90 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 440 0.90 ug/L EPA 8260B 01/11/2010
Diisopropyl ether (DIPE) 3.0 0.90 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) < 0.90 0.90 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) < 0.90 0.90 ug/L EPA 8260B 01/11/2010
Tert-Butanol 10 J 5.0 ug/L EPA 8260B 01/11/2010

TPH as Gasoline 5400 90 ug/L EPA 8260B 01/11/2010
(Note: Gasoline, but an unusually large proportion of aliphatics.)

91.01,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
96.5Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel < 500 500 ug/L M EPA 8015 01/11/2010
(Note: MRL increased due to interference from Gasoline-range hydrocarbons.)

85.4Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/11/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-10D

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-07Lab Number :
 

Benzene < 0.50 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 < 0.50 0.50 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) < 0.50 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 < 5.0 5.0 ug/L EPA 8260B 01/11/2010

TPH as Gasoline 180 50 ug/L EPA 8260B 01/11/2010
(Note: Primarily due to Trichloroethene and 1,1 Dichloroethene.)

99.61,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
106Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel < 50 50 ug/L M EPA 8015 01/12/2010

99.8Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/12/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

MW-11D

01/08/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-08Lab Number :
 

Benzene < 0.50 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 < 0.50 0.50 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) < 0.50 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 < 5.0 5.0 ug/L EPA 8260B 01/11/2010

TPH as Gasoline < 50 50 ug/L EPA 8260B 01/11/2010

99.21,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
104Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel 120 50 ug/L M EPA 8015 01/11/2010
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

88.7Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/11/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

IS-5

01/07/2010

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 71532-09Lab Number :
 

Benzene 2200 70 ug/L EPA 8260B 01/11/2010
Toluene < 70 70 ug/L EPA 8260B 01/11/2010
Ethylbenzene 3200 70 ug/L EPA 8260B 01/11/2010
Total Xylenes 3100 70 ug/L EPA 8260B 01/11/2010

Methyl-t-butyl ether (MTBE) 8000 70 ug/L EPA 8260B 01/11/2010
Diisopropyl ether (DIPE) < 70 70 ug/L EPA 8260B 01/11/2010
Ethyl-t-butyl ether (ETBE) < 70 70 ug/L EPA 8260B 01/11/2010
Tert-amyl methyl ether (TAME) 210 70 ug/L EPA 8260B 01/11/2010
Tert-Butanol 140000 400 ug/L EPA 8260B 01/11/2010

TPH as Gasoline 29000 7000 ug/L EPA 8260B 01/11/2010
(Note: Gasoline, but an unusually large proportion of alkyl benzenes.)

1041,2-Dichloroethane-d4 (Surr) % Recovery EPA 8260B 01/11/2010
99.4Toluene - d8 (Surr) % Recovery EPA 8260B 01/11/2010

TPH as Diesel < 4000 4000 ug/L M EPA 8015 01/11/2010
(Note: MRL increased due to interference from Gasoline-range hydrocarbons.)

89.2Octacosane (Diesel Surrogate) % Recovery M EPA 8015 01/11/2010
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Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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 Diesel 50 ug/L M EPA 8015 01/11/2010

96.5Octacosane (Diesel Surrogate) % M EPA 8015 01/11/2010

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/08/2010

< 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
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 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

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/11/2010

98.31,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/11/2010
99.1Toluene - d8 (Surr) % EPA 8260B 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
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/11/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/11/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/11/2010

1031,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/11/2010
98.6Toluene - d8 (Surr) % EPA 8260B 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
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 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

< 50TPH as Gasoline 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

< 0.50Benzene 0.50 ug/L EPA 8260B 01/12/2010
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 01/12/2010
< 0.50Toluene 0.50 ug/L EPA 8260B 01/12/2010
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 01/12/2010

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 01/12/2010
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 01/12/2010
< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 01/12/2010
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 01/12/2010
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 01/12/2010

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/12/2010

98.91,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/12/2010
105Toluene - d8 (Surr) % EPA 8260B 01/12/2010

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

Project Number :

Eagle Gas

Report Number : 71532

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

< 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
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 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

< 50TPH as Gasoline 50 ug/L EPA 8260B 01/11/2010

98.41,2-Dichloroethane-d4 (Surr) % EPA 8260B 01/11/2010
99.8Toluene - d8 (Surr) % EPA 8260B 01/11/2010
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

BLANK
TPH as Diesel

<50 ug/L M EPA 8015 1/11/101000 1000 1020 1040 102 104 2.34 70-130 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

71529-02
Benzene

230 ug/L EPA 8260B 1/11/1040.5 40.5 251 247 53.4 43.7 19.9 80-120 25

71529-02
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/11/1039.8 39.8 35.8 34.9 90.0 87.7 2.62 80-120 25

71529-02
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/11/1040.2 40.2 35.7 35.0 88.7 87.0 1.99 76.5-120 25

71529-02
Ethylbenzene

14 ug/L EPA 8260B 1/11/1040.2 40.2 52.1 51.4 95.0 93.2 1.93 80-120 25

71529-02
Methyl-t-butyl ether

<0.50 ug/L EPA 8260B 1/11/1040.6 40.6 35.2 35.5 86.8 87.6 0.945 69.7-121 25

71529-02
O-Xylene

1.4 ug/L EPA 8260B 1/11/1040.3 40.3 40.7 40.6 97.4 97.3 0.147 79.7-120 25

71529-02
P + M Xylene

0.89 ug/L EPA 8260B 1/11/1039.2 39.2 39.4 38.8 98.4 96.7 1.68 76.8-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

71529-02
Tert-Butanol

88 ug/L EPA 8260B 1/11/10201 201 296 285 103 97.6 5.70 80-120 25

71529-02
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/11/1040.2 40.2 34.5 34.4 85.8 85.6 0.256 78.9-120 25

71529-02
Toluene

7.5 ug/L EPA 8260B 1/11/1040.2 40.2 44.3 43.1 91.4 88.5 3.22 80-120 25

71527-01
Benzene

<0.50 ug/L EPA 8260B 1/11/1040.6 40.6 39.6 39.2 97.7 96.6 1.12 80-120 25

71527-01
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/11/1039.9 39.9 39.6 40.0 99.4 100 0.895 80-120 25

71527-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 41.1 40.6 102 101 1.16 76.5-120 25

71527-01
Ethylbenzene

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 41.3 41.6 102 103 0.760 80-120 25

71527-01
Methyl-t-butyl ether

12 ug/L EPA 8260B 1/11/1040.6 40.6 52.0 51.8 99.6 99.1 0.498 69.7-121 25

71527-01
P + M Xylene

<0.50 ug/L EPA 8260B 1/11/1039.2 39.2 40.9 41.7 104 106 2.06 76.8-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

71527-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 40.0 39.9 99.4 99.1 0.306 78.9-120 25

71527-01
Toluene

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 40.5 40.6 100 101 0.339 80-120 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
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
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
O-Xylene

<0.50 ug/L EPA 8260B 1/11/1040.4 40.4 41.4 41.5 102 103 0.286 79.7-120 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
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

71521-01
Benzene

4.4 ug/L EPA 8260B 1/12/1040.6 40.6 43.6 43.6 96.6 96.6 0.0253 80-120 25

71521-01
Diisopropyl ether

1.4 ug/L EPA 8260B 1/12/1039.9 39.9 40.9 40.2 98.8 97.2 1.64 80-120 25

71521-01
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/12/1040.3 40.3 39.8 38.0 98.9 94.2 4.82 76.5-120 25

71521-01
Ethylbenzene

0.62 ug/L EPA 8260B 1/12/1040.3 40.3 41.0 40.0 100 97.7 2.62 80-120 25

71521-01
Methyl-t-butyl ether

32 ug/L EPA 8260B 1/12/1040.6 40.6 71.7 69.1 98.2 91.6 6.90 69.7-121 25

71521-01
O-Xylene

<0.50 ug/L EPA 8260B 1/12/1040.4 40.4 40.8 40.4 101 100 1.04 79.7-120 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

71521-01
P + M Xylene

<0.50 ug/L EPA 8260B 1/12/1039.2 39.2 38.8 38.4 99.0 97.9 1.16 76.8-120 25

71521-01
Tert-Butanol

39 ug/L EPA 8260B 1/12/10202 202 227 230 93.0 94.2 1.31 80-120 25

71521-01
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/12/1040.3 40.3 40.1 38.0 99.6 94.3 5.39 78.9-120 25

71521-01
Toluene

<0.50 ug/L EPA 8260B 1/12/1040.3 40.3 42.0 40.2 104 99.7 4.27 80-120 25

71527-03
Benzene

1.6 ug/L EPA 8260B 1/11/1040.6 40.6 39.9 39.3 94.5 93.1 1.54 80-120 25

71527-03
Diisopropyl ether

<0.50 ug/L EPA 8260B 1/11/1039.9 39.9 40.0 39.9 100 100 0.320 80-120 25

71527-03
Ethyl-tert-butyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 40.7 40.4 101 100 0.844 76.5-120 25

71527-03
Ethylbenzene

2.0 ug/L EPA 8260B 1/11/1040.3 40.3 40.8 40.4 96.2 95.3 0.941 80-120 25

71527-03
Methyl-t-butyl ether

43 ug/L EPA 8260B 1/11/1040.6 40.6 86.9 86.3 107 105 1.55 69.7-121 25
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Parameter Value Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

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

71527-03
O-Xylene

<0.50 ug/L EPA 8260B 1/11/1040.4 40.4 40.0 39.8 99.0 98.4 0.655 79.7-120 25

71527-03
P + M Xylene

<0.50 ug/L EPA 8260B 1/11/1039.2 39.2 41.2 41.0 105 104 0.418 76.8-120 25

71527-03
Tert-Butanol

31 ug/L EPA 8260B 1/11/10202 202 236 236 102 102 0.173 80-120 25

71527-03
Tert-amyl-methyl ether

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 38.6 38.5 96.0 95.5 0.505 78.9-120 25

71527-03
Toluene

<0.50 ug/L EPA 8260B 1/11/1040.3 40.3 39.1 38.6 97.0 95.8 1.27 80-120 25
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Parameter Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Methyl-t-butyl ether ug/L EPA 8260B 1/8/1040.6 90.4 69.7-121

Benzene ug/L EPA 8260B 1/11/1040.6 91.0 80-120
Diisopropyl ether ug/L EPA 8260B 1/11/1039.9 92.2 80-120
Ethyl-tert-butyl ether ug/L EPA 8260B 1/11/1040.3 92.2 76.5-120
Ethylbenzene ug/L EPA 8260B 1/11/1040.3 95.2 80-120
Methyl-t-butyl ether ug/L EPA 8260B 1/11/1040.6 90.4 69.7-121
O-Xylene ug/L EPA 8260B 1/11/1040.4 95.4 79.7-120
P + M Xylene ug/L EPA 8260B 1/11/1039.2 97.2 76.8-120
Tert-Butanol ug/L EPA 8260B 1/11/10202 96.1 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/11/1040.3 86.2 78.9-120
Toluene ug/L EPA 8260B 1/11/1040.3 94.0 80-120

Benzene ug/L EPA 8260B 1/11/1039.9 104 80-120
Diisopropyl ether ug/L EPA 8260B 1/11/1039.8 106 80-120
Ethyl-tert-butyl ether ug/L EPA 8260B 1/11/1040.2 108 76.5-120
Ethylbenzene ug/L EPA 8260B 1/11/1039.9 106 80-120
P + M Xylene ug/L EPA 8260B 1/11/1039.9 106 76.8-120
TPH as Gasoline ug/L EPA 8260B 1/11/10511 108 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/11/1040.2 106 78.9-120
Toluene ug/L EPA 8260B 1/11/1039.9 105 80-120
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Parameter Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

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
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
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
TPH as Gasoline ug/L EPA 8260B 1/11/10512 104 80-120
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

Benzene ug/L EPA 8260B 1/12/1039.7 99.2 80-120
Diisopropyl ether ug/L EPA 8260B 1/12/1039.6 99.6 80-120
Ethyl-tert-butyl ether ug/L EPA 8260B 1/12/1040.0 94.6 76.5-120
Ethylbenzene ug/L EPA 8260B 1/12/1039.7 102 80-120
Methyl-t-butyl ether ug/L EPA 8260B 1/12/1040.4 90.4 69.7-121
P + M Xylene ug/L EPA 8260B 1/12/1039.7 97.1 76.8-120
TPH as Gasoline ug/L EPA 8260B 1/12/10512 106 80-120
Tert-Butanol ug/L EPA 8260B 1/12/10200 96.8 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/12/1040.0 97.1 78.9-120
Toluene ug/L EPA 8260B 1/12/1039.7 104 80-120

Benzene ug/L EPA 8260B 1/11/1040.1 98.5 80-120
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Parameter Units Method Analyzed

Project Name :

Project Number :

Eagle Gas

Report Number : 71532

Date : 01/15/2010

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Diisopropyl ether ug/L EPA 8260B 1/11/1040.0 104 80-120
Ethyl-tert-butyl ether ug/L EPA 8260B 1/11/1040.4 105 76.5-120
Ethylbenzene ug/L EPA 8260B 1/11/1040.1 98.5 80-120
Methyl-t-butyl ether ug/L EPA 8260B 1/11/1040.7 100 69.7-121
P + M Xylene ug/L EPA 8260B 1/11/1040.1 104 76.8-120
TPH as Gasoline ug/L EPA 8260B 1/11/10512 105 80-120
Tert-Butanol ug/L EPA 8260B 1/11/10202 102 80-120
Tert-amyl-methyl ether ug/L EPA 8260B 1/11/1040.4 102 78.9-120
Toluene ug/L EPA 8260B 1/11/1040.1 99.1 80-120
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