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1.0  INTRODUCTION 
 
This submittal presents Aqua Science Engineers, Inc. (ASE)’s ozone-sparging remediation 
system installation and first week’s operation report for the Albany Hill Mini Mart located at 800 
San Pablo Avenue in Albany, California (Figure 1).  This report has been prepared on behalf of 
our client and the property owner, Dr. Joginder Sikand, as required by the Alameda County 
Health Care Services Agency (ACHCSA) 
 
2.0  BACKGROUND INFORMATION 
 
The subject site is currently a mini market and gasoline service station.  It is ASE’s 
understanding that the site has operated as a gasoline and diesel service station since 1930.  Dr. 
Sikand, the present owner, purchased the property in 1973.  At that time, three underground fuel 
storage tanks (USTs) operated at the site.  These tanks consisted of two 500-gallon regular 
gasoline USTs and one 1,000-gallon super gasoline UST.  In 1986, the site was remodeled and 
the three old USTs were removed and were replaced by four new USTs.  These new USTs 
consisted of two 10,000-gallon gasoline USTs, one 6,000-gallon gasoline UST, and one 2,000-
gallon diesel UST.  The automotive repair operation also ceased at that time. 
 
2.1 March 1997 Underground Storage Tank (UST) Removal & Installation 
 
In March 1997, Superior Underground Tank Services removed five USTs (Figure 2).  These 
USTs consisted of the four USTs installed in 1986 and one 750-gallon UST, which was 
previously unknown and was found during excavation activities at the site.  Soil samples 
collected from the excavations following the UST removal contained up to 3,800 parts per 
million (ppm) total petroleum hydrocarbons as gasoline (TPH-G), 820 ppm total petroleum 
hydrocarbons as diesel (TPH-D), and detectable concentrations of benzene, toluene, 
ethylbenzene and total xylenes (collectively known as BTEX) and methyl tertiary butyl ether 
(MTBE).  Groundwater samples collected from the excavations also contained elevated 
concentrations of TPH-G, TPH-D, BTEX and MTBE. 
 
A new 12,000 gallon UST was installed on-site in front of the mini mart.  It is compartmented 
into 8,000 gallons for gasoline, and 4,000 gallons for diesel.  A 10,000 gallon UST exists along 
the southern property line (Figure 3). 
 
2.2  August 1999 Preliminary Soil and Groundwater Assessment 
 
In August 1999, Advanced Assessment and Remediation Services (AARS) conducted a 
preliminary soil and groundwater assessment at the site.  This assessment included the 
installation of monitoring wells MW-1, MW-2 and MW-3 at the site (Figure 4).  Sediments 
encountered during drilling generally consisted of clay from the ground surface to approximately 
13-feet below ground surface (bgs), and sand or silty sand from 13-feet bgs to the total depth 
explored of 25-feet bgs.  Groundwater was encountered at approximately 17-feet bgs and rose to 
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approximately 10.5-feet bgs in the completed monitoring wells.  Relatively low concentrations of 
hydrocarbons were detected in soil samples collected from MW-1, and no hydrocarbons were 
detected in soil samples collected from MW-2 and MW-3.  Groundwater samples collected from 
the monitoring wells contained up to 1,500 parts per billion (ppb) TPH-G, 1,200 ppb TPH-D, 4.3 
ppb benzene, 2.9 ppb toluene, 9.1 ppb ethylbenzene, and 28 ppb total xylenes.  The highest 
concentrations were in monitoring well MW-1, with much lower or non-detectable 
concentrations in the other two wells.  The groundwater flow direction during this assessment 
was calculated to be to the southeast. 
 
2.3  June 2001 Soil and Groundwater Assessment 
 
In June 2001, AARS conducted an additional soil and groundwater assessment at the site, which 
included the drilling of four soil borings  (SB-1 through SB-4), Figure 5.  Hydrocarbons were 
detected in soil samples collected from approximately 10-feet bgs in all four borings.  The 
highest concentrations were in SB-1, which contained 2,300 ppm TPH-G, 550 ppm TPH-D, 5.3 
ppm benzene, 78 ppm toluene, 45 ppm ethylbenzene, and 330 ppm total xylenes.  Elevated 
petroleum hydrocarbon concentrations were detected in groundwater samples collected in all 
four borings.  The highest concentrations were in SB-2 and SB-4, which contained up to 8,900 
ppb TPH-G, 19,000 ppb TPH-D, 1,400 ppb benzene, 1,900 ppb toluene, 280 ppb ethylbenzene, 
1,300 ppb total xylenes, and 4,500 ppb MTBE.   
 
2.4  June 2002 Soil and Groundwater Assessment 
 
In June 2002, AARS conducted an additional soil and groundwater assessment at the site, which 
included the installation of six additional monitoring wells (MW-4 through MW-9), Figure 4.   
Hydrocarbons were detected in soil samples collected from all of these borings, with the highest 
concentrations detected in the soil samples collected from 11-feet bgs in MW-4 and 15-feet bgs 
in MW-9.  All of the hydrocarbon concentrations in soil were well below the concentrations 
detected in previous boring SB-2.  The groundwater samples collected from these new 
monitoring wells contained up to 24,100 ppb TPH-G, 19,000 ppb TPH-D, 2,300 ppb benzene, 
1,900 ppb toluene, 1,050 ppb ethylbenzene, 5,410 ppb total xylenes, and 12,000 ppb MTBE. 
 
2.5  June 2002 Area Well Survey 
 
In June 2002, AARS also conducted an area well survey that identified wells within a 2,000-foot 
radius of the site.  AARS listed seven wells in the site vicinity.  However, all of the wells are 
over 2,000-feet from the site and none of the wells are domestic, municipal, irrigation or other 
water supply wells. 
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2.6  Quarterly Groundwater Monitoring 
 
Since August 1999, groundwater samples have been collected from the site monitoring wells on 
a quarterly sampling schedule.  The historical water level data and analytical results are tabulated 
in Tables One and Two. 
 
2.7  October 2003 Area Conduit Study 
 
In October 2003, ASE conducted a study of underground utility conduits in the site vicinity to 
determine if any of these conduits could be a potential preferred pathway for the movement of 
groundwater contamination in the site vicinity.  This study was conducted by reviewing 
Underground Service Alert (USA) markings in the site vicinity, reviewing documents such as as-
built drawings supplied by the city and individual utility companies, and contacting individuals 
that would have knowledge of the individual utility lines.  None of the water, natural gas, 
electric, telephone, cable TV, or Caltrans communication conduits could be potential conduits 
based on their depth and the depth to groundwater in the site vicinity.  There is a sewer line 
beneath San Pablo Avenue that, although currently above all historical depths to water, could 
potentially have been above the potentiometric surface during periods of extremely high water 
levels.  However, since it appears that the actual water level is well below the potentiometric 
surface at the site, ASE does not believe that this line presents a potential preferred pathway for 
the movement of groundwater even during periods of a high water table.  
 
2.8  August and October 2004 Soil and Groundwater Assessment 
 
Between August and October 2004, ASE drilled soil borings BH-A through BH-Q using a 
Geoprobe hydraulic sampling rig (Figure 6).  A dual-wall sampler was advanced to allow drilling 
through the first water-bearing zone into the second water-bearing zone while minimizing the 
possibility of cross-contamination.  Due to the difficulty in drilling with a dual-wall sampler, all 
of the borings met with refusal before reaching the planned depth. In general, the analytical 
results show that elevated hydrocarbon concentrations are present in street areas immediately 
adjacent to the site to the north and to the east.  
 
The extent of hydrocarbons appeared to be completely defined to the southeast as hydrocarbon 
concentrations detected in boring BH-Q, drilled on the western side of San Pablo Avenue south 
of the site were below ESLs, and to the east as all of the hydrocarbon concentrations detected in 
borings drilled on the eastern side of San Pablo Avenue were below ESLs.  The extent of 
hydrocarbons to the west was not yet defined based on the results from BH-M.  However, based 
on the long distance to the next possible drilling location to the west, and based on the 
topographic gradient and unlikely groundwater flow in that direction, ASE did not recommend 
any further definition of the extent of hydrocarbons to the west at this time. The extent of 
hydrocarbons to the north of the site was not yet defined.  ASE recommended further definition 
of the extent of hydrocarbons to the north, further vertical definition of the extent of 
hydrocarbons at the site, and vapor extraction and sparging tests at the site.   
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2.9  Replacement of Monitoring Well MW-5 and Installation of Monitoring Well MW-10 
 
Monitoring well MW-5 was destroyed during a sewer replacement project in San Pablo Avenue.  
In September 2005, California Trenchless, Inc. contracted Heilshorn Environmental Engineering 
(HE2) at the request of the City of Albany to replace this well.  Initially, the replacement well 
was installed in the wrong location.  This was discovered when the well was already nearing 
completion.  This well is currently on-site and is called MW-10.  A new replacement well near 
the location of destroyed monitoring well MW-5 was also constructed and is known as MW-5R 
(Figure 4).  It should be noted that the original monitoring well MW-5 was not properly 
destroyed but rather the casing was pulled out by the contractor and then the hole was filled with 
compacted rock.  The new sewer line was then built directly over the old well location.  In 
addition, the contractor that installed the new sewer line mentioned that three USTs were located 
while installing the sewer line near the site.  Two USTs were located adjacent to the gas station 
in the street.  These USTs were left in place.  One other UST, filled with cement, was located 
just south of the gas station.  This UST was removed. 
 
2.10 Vapor Extraction and Ozone Sparging Well Installation 
 
In December 2005, ASE installed three vapor extraction wells and three ozone sparging wells at 
the site (Figure 7).  These wells were subsequently used to conduct vapor extraction and air 
sparging feasibility tests at the site. 
 
2.11 January and February 2006 Soil and Groundwater Assessment 
 
Between January 30, 2006 and February 2, 2006, ASE drilled soil borings BH-R through BH-X 
using an EP Sonic drill rig (Figure 6).  The EP Sonic drill rig used a conductor casing to seal off 
shallower water-bearing zones to minimize the possibility of cross-contamination while drilling 
deeper borings.  Although more successful with drilling using the EP Sonic rig than previous 
attempts using a dual-wall sampler, several borings still met with refusal prior reaching the 
planned depth. In general, hydrocarbons were only detected in soil samples collected at depths 
above 20.5-feet bgs.  None of the deeper soil samples contained concentrations of hydrocarbons 
exceeding ESLs. High concentrations of TPH-G and BTEX were detected in groundwater 
samples collected from boring BH-V north of the site.  These concentrations are higher than 
hydrocarbon concentrations closer to the site.  Relatively high MTBE concentrations were 
detected in boring BH-T, northwest of the site.  Moderate TPH-G and total xylene concentrations 
were detected in groundwater samples collected from boring BH-X, south of the site.  No 
significant MTBE concentrations have been detected in groundwater samples collected from 
borings south of the site.  Based on these results, it was determined that additional assessment 
was needed to define the extent of hydrocarbons north of the site. 
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2.12 Remediation Feasibility Tests and Corrective Action Plan 
 
In March 2006, ASE conducted a vapor-extraction (VE) test at the site.  The data gathered during 
the VE test proved that the technology of vapor extraction would not be a useful tool to capture a 
sizeable radius of impacted vadose zone hydrocarbons.   
 
In April 2006, ASE conducted an air sparging test at the site.  Ozone-sparging well OS-2 was 
chosen as the injection well due to its proximity in relation to sparging wells OS-1 and OS-3.  
Monitoring wells MW-2 and MW-6 and vapor extraction well VE-2 were used for observation of 
influence from the injected air/helium mixture.  The test consisted of measuring positive pressure 
in surrounding wells, measuring for helium that was injected in OS-2 as a tracer gas, and 
measuring water levels in monitoring wells at the site. As for positive pressure, the test showed a 
brief influence 20-feet away in MW-2, however, that influence was only measured for a period 
of approximately one hour.  As for helium measurements, the test indicates a radius of influence 
of approximately 20-feet in OS-3. The water level rose 0.01-feet in MW-2, and 0.02-feet in MW-
3 and MW-6 during the test. 
 
Several remediation options were considered and discussed in ASE’s Corrective Action Plan 
(CAP) dated June 28, 2006.  ASE concluded that ozone-sparging would be the most cost-
effective remediation strategy for the site. 
 
2.13 RAP Preparation 
 
ASE prepared a remedial action plan (RAP) dated March 9, 2007 detailing the proposed design, 
construction and operation of an ozone-sparging remediation system. In a letter dated July 5, 
2007 (attached in Appendix A) the ACHCSA requested that the plan include several soil vapor 
monitoring points around the site to allow for real-time sampling to determine if hydrocarbons or 
ozone were emanating inside buildings on and off-site. ASE prepared a RAP addendum, dated 
August 15, 2007 which described the scope of work for monitoring soil vapor and indoor air 
during operation of the remediation system.  The ACHCSA approved the RAP and addendum in 
their letter dated August 30, 2007 (also attached in Appendix A). 
 
2.14 USTCF Pre-Approval 
 
Using the RAP and its addendum, ASE obtained quotes for implementing the scope of work 
within the RAP and addendum.  Quotes were obtained from several remediation equipment 
vendors, well drilling subcontractors, and construction (trenching, electrical, plumbing) 
subcontractors.  Once prepared, the ASE proposal was sent to the USTCF in Late August 2007.  
On September 12, 2007, the USTCF sent a pre-approval letter to our client authorizing payment 
for the remediation system, which is attached in Appendix A. 
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3.0  OZONE SPARGING DESCRIPTION 
 
Ozone sparging is the process of adding an ozone/air mixture into a water-bearing zone 
contaminated with organic compounds.  The ozone acts as an oxidant, which will destroy organic 
hydrocarbons.  Ozone can oxidize contaminants either directly or through the formation of 
hydroxyl radicals.  In situ decomposition of ozone can also lead to beneficial oxygenation and 
biostimulation.  In addition, since a gas is injected, it may be possible for some remediation to 
also take place in the vadose zone as well. 
 
4.0  REMEDIATION SYSTEM DESIGN & PRE START-UP ACTIVITIES 
 
4.1  Ozone-Sparging Wells 
 
The remediation system incorporates the use of nine (9) ozone-sparge wells.   Previous wells OS-
1 and OS-3 were used for ozone sparging.  OS-2 was not be used because it did not fit within the 
preferred grid pattern; OS-2 was properly destroyed.  The locations of the nine wells are shown 
on Figure 8. Boring logs showing the construction of the ozone-sparging wells are included in 
Appendix B.  The wells are located to destroy hydrocarbons surrounding and downgradient of 
the USTs.  All nine ports on the ozone generation unit are utilized.  
 
The wells were drilled by V&W Drilling of Lodi, California on October 11 and 12, 2007. The 
wells were drilled using V&W’s BK-81 drill rig equipped with 8-inch diameter hollow-stem 
augers.  The wells were constructed with 1-inch diameter PVC well casing.  Ozone is sparged 
from the casing through a 1.5-inch diameter by 18-inch long sparge point with 10-50 micron 
perforations.  These sparge points were placed in the location of the permeable water-bearing 
zone identified in each well.  The sparge points were installed at a depth ranging between 19-feet 
to 22-feet bgs (based on lithology).  Lonestar #2/16 sand was placed between the sparge point 
and the boring from the bottom of the boring to 1-foot above the top of the sparge point.  A 2-
foot thick bentonite layer was placed between the sandpack and the overlying cement sanitary 
seal.  A Portland cement sanitary seal was placed above the bentonite layer to prevent surface 
water from infiltrating into the well.  The wellheads were piped directly into the ozone-sparging 
manifold, which is piped directly to the ozone generator. 
 
The drill cuttings were placed into drums and hauled to the Allied Waste Forward Landfill in 
Manteca, California where they were disposed of as non-hazardous waste.  See Appendix C for a 
copy of the non-hazardous waste manifest. 
 
4.2  Vapor Monitoring Points 
 
As required by the ACHCSA, two vapor monitoring points (VMPs) were installed at the site by 
ASE personnel on November 2, 2007.  The locations of the VMPs are shown on Figure 9.  The 
concrete in both locations was cored, then the VMPs were drilled using a hand auger to a total 
depth of 2-feet bgs.  The wells were constructed with slotted 1-inch diameter PVC well casing 
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and capped on the bottom.  Lonestar #2/16 sand was placed between the slotted casing and the 
boring from the bottom of the VMP to the top of the slotted casing. A Portland cement sanitary 
seal was placed above the sand layer to prevent infiltration into the well.  The wellheads were 
completed with a threaded cap and a well box. 
 
4.3  Pre-Remediation Well Sampling and Analysis 
 
On November 13, 2007, ASE personnel collected a water sample from each of the nine ozone-
sparging wells (OS-1 thru OS-9).  Due to the size and construction of the well, development of 
the wells was not possible.  Groundwater samples were collected from each well using a 
disposable polyethylene bailer and were decanted from the bottom of the bailer using low-flow 
emptying devices into 40-ml volatile organic analysis (VOA) vials, pre-preserved with 
hydrochloric acid.  The samples were capped without headspace, labeled and placed in a cooler 
with wet ice for transport to Kiff Analytical, LLC of Davis, California (ELAP #2236) under 
appropriate chain-of-custody documentation. 
 
The groundwater samples were analyzed for total petroleum hydrocarbons as diesel (TPH-D) by 
EPA Method 8015, total petroleum hydrocarbons as gasoline (TPH-G), benzene, toluene, ethyl 
benzene, and total xylenes (collectively known as BTEX), and the 5 fuel oxygenates by EPA 
Method 8260B. Analytical data is presented as Table Three. The certified analytical report and 
chain-of-custody documentation are included as Appendix D. 
 
4.4  Vapor Monitoring Point Sampling and Analysis 
 
Although directed to be performed prior to start-up, vapor monitoring point (VMP-1 & VMP-2) 
air samples were collected by ASE personnel on December 10, 2007; two weeks after the system 
was turned on.  Using a hand-operated vacuum pump equipped with a new 1-liter Tedlar bag, 
sample INF-VMP1-12.10.07 was collected as an influent air sample from VMP-1. Using a hand-
operated vacuum pump equipped with a new 1-liter Tedlar bag, sample INF-VMP2-12.10.07 
was collected as an influent air sample from VMP-2.  ASE personnel also collected an air bag 
sample, INF-UNITED-BLANK from the interior air within the United Transmission Shop where 
VMP-2 is located.  Because the building used as an automotive repair facility, ASE was 
concerned that hydrocarbons may already be present in the indoor air as a result of operations 
related to vehicles. 
 
The sample bags were labeled individually and transported to Kiff Analytical, LLC of Davis, 
California (ELAP #2236) under appropriate chain-of-custody documentation. 
 
The air bag samples were analyzed for TPH-G, BTEX, and the 5 fuel oxygenates by EPA 
Method 8260B. Analytical data is presented as Table Three. The certified analytical report and 
chain-of-custody documentation are included as Appendix D. 
 
No hydrocarbons were identified in the air sample collected from VMP-1, located within the 
mini-mart building.  Elevated concentrations of benzene and TPH-G were identified in the air 
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sample collected from VMP-2 located in the United Transmission shop. Elevated concentrations 
of TPH-G were identified in the air sample collected from the breathing zone located in the 
United Transmission shop. 
 
Based on the initial air bag results, and after discussions with Jerry Wickham of the ACHCSA, 
ASE retuned to the site to perform additional air sample collection.  On December 19, 2007, 
ASE returned to the site and collected air bag samples from VMP-2 and the breathing zone 
within the United Transmission shop.   Once again, the sample bags were labeled individually 
and transported to Kiff Analytical, LLC of Davis, California (ELAP #2236) under appropriate 
chain-of-custody documentation. 
 
The air bag samples were analyzed for TPH-G, BTEX, and the 5 fuel oxygenates by EPA 
Method 8260B. Analytical data is presented as Table Four. The certified analytical report and 
chain-of-custody documentation are included as Appendix D. 
 
These second samples still contained detectable concentration of chemicals as did the initial bag 
samples.  However, the concentrations were much lower. 
 
During the December 19, 2007 sampling activities, ASE also used a hand-held organic vapor 
meter (OVM) to measure hydrocarbon concentrations within the VMP’s, around the site, and 
within the mini mart and United Transmission building.  The OVM detected no hydrocarbons 
emanating from within VMP-1 or within the mini mart.  The OVM detected 114 parts per 
million (ppm) within VMP-2, and up to 45 ppm within the breathing zone in the United 
Transmission shop.  The OVM detected hydrocarbons as high as 398 ppm when measuring the 
air around the safety-clean parts cleaning unit within the United Transmission shop. 
 
During all of the afore mentioned air testing, the ozone meter was also used to scan the air for 
ozone detections.  At no time during any of the air sampling tasks did the ozone meter identify 
any ozone within the VMP’s or buildings. 
 
Based on all of the findings of air sampling and analysis, it was concluded that the ozone-
sparging system was not causing hydrocarbons or ozone to infiltrate the buildings near the 
treatment wells.  Further air sampling was no longer warranted. 
 
4.5  Ozone Generator 
 
The remediation equipment consists of an Ozone Sparge Unit manufactured by H2O Engineering 
of San Luis Obispo, California.  The unit model number is an H2O-OSU20-26 capable of an 
ozone output of 26 grams/hour at up to 6% by weight.  The H2O-OSU20-26 is a compact unit 
that generates an air/ozone mixture on-site.  The unit pumps the air/ozone mixture through nine 
ports one port at a time on a cycle set by a timer.  The air/ozone flow is approximately 3 to 4 
cubic feet per minute (cfm) at a pressure of approximately 20 pounds per square inch (psi).  Each 
sparge point receives ozone in 30 minutes intervals approximately 5 times per day for a total of 
150 minutes per well/day. A diagram of the H2O-OSU20-26 unit is enclosed in Appendix E. 
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4.6  Manifold System 
 
The air/ozone mixture is pumped through double contained ozone-resistant poly tubing from the 
H2O-OSU20-26 unit to the sparging wells.  Figure 10 shows the pipe layout and a trench cross-
section.  This tubing consists of a 1/2-inch diameter inner transport tubing within a 1-inch 
schedule 40 PVC secondary-containment tube.  This tubing is flexible and is buried through 
narrow trenches cut through the concrete surface.  ASE personnel, along with Orman & 
Associates (construction subcontractor), began the tubing installation project on October 22 
2007.  The trenches were laid out, the concrete was sawcut and removed, and the secondary 
piping and well boxes were then installed.  After all underground utility pipes were completed, 
the existing concrete was doweled with ½-ich rebar prior to resurfacing with a minimum of 6-
inches of new concrete the following week.  Fencing and trench plates were removed from the 
site several days later to allow for the concrete to properly cure.  The ozone-delivery tubing was 
then pulled through the secondary containment piping using a pull string by ASE personnel. A 
detailed drawing of the sparge well-head connection is included in Appendix E. 
 
4.7  Power Supply & Hook-up 
 
Harvey Scat Electric (HSE) of Castro Valley, California was subcontracted to install the 
necessary components to deliver the power to the system, then make a final connection to the 
remediation equipment.  The site itself had a 100-amp dedicated circuit that was not in use; 
therefore, HSE used that power to supply the remediation equipment.  Inside the remediation 
system compound, HSE provided a disconnect that was later wired to the actual remediation 
equipment. 
 
4.8  Remediation Equipment Delivery and Start-up 
 
The H2O Engineering ozone-sparging unit was delivered to the site on November 19, 2007.  
ASE personnel secured the unit to its concrete pad, and connected all of the ozone delivery 
tubing to the unit.  On November 20, 2007, H2O Engineering personnel arrived at the site to 
make the final electrical connection to the system, and assist in the start-up.  Once the electrical 
hookup was completed, the system was turned on.   
 
On November 20, 2007, the ozone-sparging system was started up.  The pressures of all nine 
wells were evaluated, and it appeared that there were no leaks in the delivery tubing.  After a 
system wide diagnostic test was completed, ASE personnel was trained in the operation and 
maintenance of the system. ASE planned on visiting the site each day for the first five days of 
operation to make certain the system was working as designed, and to check for ozone in the 
VMP’s.  Due to the Thanksgiving holiday, the system was turned off after several hours on 
November 20, 2007 and re-started on November 26, 2007. 
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5.0  FIRST WEEK’S OPERATION AND MAINTENANCE  
 
The ozone-sparging system operates continuously 24-hours a day, 7 days a week.  The system 
was checked daily for the first week of operation and weekly thereafter.  During the first week of 
operation, ozone was measured at the remediation system and within each well box to determine 
if any leaks had occurred.  Ozone was also measured within the building on and off-site as well 
as within each VMP.  At no time during the first week of operation did any leaks occur.  The 
system uses an internal ozone detector to measure for ozone within the remediation equipment 
housing.  Should ozone be detected, the on-board microprocessor shuts the ozone off to 
whichever well is sparging during the ozone detection.  When this occurs, the affected well 
remains in use; however, until the problem is remedied, the well is only sparged with oxygen.  
The same goes for any high pressure situations.  Should a particular well require injection 
pressure of 50 psi or greater for more than 30 seconds, the on-board microprocessor shuts 
delivery of ozone and/or oxygen to the affected well.  The affected well will remain off until the 
alarm is cleared and the problem causing the high pressure is repaired.  During the first week’s 
operation, the system operated without any alarms of any kind.  A log of the first week’s 
operating parameters is attached in Appendix F.  
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6.0  CONCLUSIONS 
 
An ozone-sparging remediation system was installed at the subject site in November 2007.  The 
system operated as designed during its first week of operation.  The system’s effectiveness will 
be discussed in the 6 month System Effectiveness Report, to be completed in September 2008. 
Should you have any questions or comments, please call us at (925) 820-9391. 
 
Respectfully submitted, 
 
AQUA SCIENCE ENGINEERS, INC. 

 
David Allen, R.E.A. 
Vice President 

 
 
Robert E. Kitay, P.G., R.E.A. 
Senior Geologist 
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TABLE ONE
Groundwater Elevation Data

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

Top of Casing Depth to Groundwater
Well Date of Elevation* Water Elevation

ID Measurement (feet) (feet) (feet)

MW-1 8/6/99 101.68 11.95 89.73
11/5/99 12.72 88.96
2/7/00 10.34 91.34
5/5/00 10.59 91.09
8/3/00 11.75 89.93
11/8/00 11.67 90.01
2/8/01 11.20 90.48
6/7/01 11.35 90.33
9/7/01 11.71 89.97

12/13/01 10.67 91.01
6/13/02 11.42 90.26
9/11/02 12.42 89.26
2/14/03 46.42 10.69 35.73
9/10/04 13.83 32.59
12/7/04 12.18 34.24
4/18/05 9.92 36.50
6/20/05 10.64 35.78
10/7/05 12.42 34.00
12/7/05 11.51 34.91
3/6/06 48.82 9.35 39.47

6/27/06 10.07 38.75
8/24/06 12.02 36.80
11/20/06 12.02 36.80
2/5/07 11.68 37.14
5/7/07 10.91 37.91
8/3/07 12.34 36.48
12/5/07 12.68 36.14

2/25/08 9.68 39.14
5/20/08 12.17 36.65

MW-2 8/6/99 101.57 10.83 90.74
11/5/99 11.66 89.91
2/7/00 9.23 92.34
5/5/00 9.54 92.03
8/3/00 10.69 90.88
11/8/00 10.62 90.95
2/8/01 10.17 91.40
6/7/01 10.30 91.27
9/7/01 10.65 90.92

12/13/01 9.65 91.92
6/13/02 10.37 91.20
9/11/02 11.32 90.25
2/14/03 45.31 9.59 35.72
9/10/04 11.78 33.53
12/7/04 11.13 34.18
4/18/05 8.71 36.60
6/20/05 9.60 35.71
10/7/05 11.39 33.92
12/7/05 11.49 33.82
3/6/06 47.71 8.22 39.49

6/27/06 9.45 38.26
8/24/06 10.35 37.36
11/20/06 10.87 36.84
2/5/07 10.53 37.18
5/7/07 9.72 37.99
8/3/07 11.47 36.24
12/5/07 11.98 35.73

2/25/08 8.93 38.78
5/20/08 11.78 35.93



TABLE ONE
Groundwater Elevation Data

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

Top of Casing Depth to Groundwater
Well Date of Elevation* Water Elevation

ID Measurement (feet) (feet) (feet)

MW-3 8/6/99 100.33 10.58 89.75
11/5/99 11.39 88.94
2/7/00 9.05 91.28
5/5/00 9.29 91.04
8/3/00 10.43 89.90
11/8/00 10.33 90.00
2/8/01 9.94 90.39
6/7/01 10.04 90.29
9/7/01 10.31 90.02

12/13/01 9.38 90.95
6/13/02 10.03 90.30
9/11/02 11.02 89.31
2/14/03 45.08 9.40 35.68
9/10/04 12.51 32.57
12/7/04 11.86 33.22
4/18/05 8.49 36.59
6/20/05 9.34 35.74
10/7/05 11.11 33.97
12/7/05 10.22 34.86
3/6/06 47.49 8.84 38.65

6/27/06 6.07 41.42
8/24/06 10.26 37.23
11/20/06 10.52 36.97
2/5/07 10.41 37.08
5/7/07 9.57 37.92
8/3/07 11.06 36.43
12/5/07 11.26 36.23

2/25/08 8.33 39.16
5/20/08 10.83 36.66

MW-4 6/13/02 100.05 10.18 89.87
9/11/02 11.12 88.93
2/14/03 45.20 9.51 35.69
9/10/04 11.59 33.61
12/7/04 10.91 34.29
4/18/05 8.62 36.58
6/20/05 9.45 35.75
10/7/05 11.20 34.00
12/7/05 10.30 34.90
3/6/06 47.61 8.19 39.42

6/27/06 9.71 37.90
8/24/06 10.43 37.18
11/20/06 10.70 36.91
2/5/07 10.60 37.01
5/7/07 9.52 38.09
8/3/07 11.33 36.28
12/5/07 11.37 36.24

2/25/08 8.75 38.86
5/20/08 11.07 36.54



TABLE ONE
Groundwater Elevation Data

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

Top of Casing Depth to Groundwater
Well Date of Elevation* Water Elevation

ID Measurement (feet) (feet) (feet)

MW-5 6/13/02 98.37 8.88 89.49
9/11/02 9.95 88.42
2/14/03 44.12 8.66 35.46
9/10/04 10.26 33.86
12/7/04 10.79 33.33
4/18/05

MW-5R 10/7/05 10.94
12/7/05 9.97
3/6/06 47.36 4.93 42.43

6/27/06 9.47 37.89
8/24/06 10.10 37.26
11/20/06 10.00 37.36
2/5/07 10.21 37.15
5/7/07 9.21 38.15
8/3/07 10.60 36.76
12/5/07 10.97 36.39

2/25/08 8.64 38.72
5/20/08 10.18 37.18

MW-6 6/13/02 99.36 8.85 90.51
9/11/02 9.82 89.54
2/14/03 43.88 8.21 35.67
9/10/04 10.33 33.55
12/7/04 9.83 34.05
4/18/05 7.08 36.80
6/20/05 7.52 36.36
10/7/05 10.92 32.96
12/7/05 8.85 35.03
3/6/06 46.27 6.22 40.05

6/27/06 7.40 38.87
8/24/06 9.15 37.12
11/20/06 10.40 35.87
2/5/07 9.20 37.07
5/7/07 7.79 38.48
8/3/07 9.96 36.31
12/5/07 10.02 36.25

2/25/08 6.77 39.50
5/20/08 9.49 36.78

MW-7 6/13/02 100.96 10.95 90.01
9/11/02 11.90 89.06
2/14/03 45.59 10.25 35.34
9/10/04 12.35 33.24
12/7/04 11.42 34.17
4/18/05 9.34 36.25
6/20/05 10.19 35.40
10/7/05 12.96 32.63
12/7/05 not sampled ---
3/6/06 48.36 8.92 39.44

6/27/06 10.41 37.95
8/24/06 11.21 37.15
11/20/06 11.46 36.90
2/5/07 11.34 37.02
5/7/07 10.39 37.97
8/3/07 12.09 36.27
12/5/07 12.18 36.18

2/25/08 Bubbling ---
5/20/08 11.70 36.66

Well Destroyed by City During Street Construction



TABLE ONE
Groundwater Elevation Data

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

Top of Casing Depth to Groundwater
Well Date of Elevation* Water Elevation

ID Measurement (feet) (feet) (feet)

MW-8 6/13/02 100.54 10.57 89.97
9/11/02 11.53 89.01
2/14/03 45.59 9.98 35.61
9/10/04 11.98 33.61
12/7/04 11.42 34.17
4/18/05 8.99 36.60
6/20/05 9.83 35.76
10/7/05 11.60 33.99
12/7/05 11.69 33.90
3/6/06 47.99 8.58 39.41

6/27/06 10.06 37.93
8/24/06 10.77 37.22
11/20/06 11.12 36.87
2/5/07 10.97 37.02
5/7/07 9.94 38.05
8/3/07 11.74 36.25
12/5/07 11.80 36.19

2/25/08 8.82 39.17
5/20/08 11.38 36.61

MW-9 2/14/03 46.86 10.84 36.02
9/10/04 12.97 33.89
12/7/04 12.84 34.02
4/18/05 9.75 37.11
6/20/05 10.83 36.03
10/7/05 12.59 34.27
12/7/05 12.56 34.30
3/6/06 49.24 10.24 39.00

6/27/06 9.83 39.41
8/24/06 11.91 37.33
11/20/06 12.42 36.82
2/5/07 11.95 37.29
5/7/07 11.20 38.04
8/3/07 12.67 36.57
12/5/07 12.96 36.28

2/25/08 10.71 38.53
5/20/08 12.15 37.09

MW-10 10/7/05 10.52
12/7/05 not sampled
3/6/06 46.90 7.46 39.44

6/27/06 9.03 37.87
8/24/06 9.75 37.15
11/20/06 10.30 36.60
2/5/07 9.83 37.07
5/7/07 8.85 38.05
8/3/07 11.00 35.90
12/5/07 10.64 36.26

2/25/08 8.03 38.87
5/20/08 10.58 36.32

Notes:

Data prior to September 10, 2004, including survey data, is based on tables compiled by AARS.
* Top of casing elevations were initially surveyed to an arbitrary benchmark. The elevations were resurveyed on November 11, 2002 
with respect mean sea level.



TABLE TWO
Summary of Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

All results are in parts per billion (ppb)

Well ID or Date TPH TPH Ethyl- Total Other
Sample Point Sampled Gasoline Diesel Benzene Toluene benzene Xylenes TAME TBA MTBE VOCs

MW-1 8/6/99 1,500 1,200 4.3 2.9 9.1 28 -- -- ND --
11/5/99 1,800 1,400 5.1 3.2 8.9 33 -- -- ND --
2/7/00 1,100 890 3.3 1.9 5.6 21 -- -- ND --
5/7/00 970 650 2.9 1.7 4.9 18 -- -- ND --
8/3/00 1,200 270* 190 43.0 41 160 -- -- 360 --
11/8/00 4,200 230* 990 200.0 130 560 -- -- 840** --
2/8/01 2,800 380* 630 130.0 51 250 -- -- 390 --
6/7/01 650 190 97 13.0 20 62 -- -- 320 --
9/7/01 970 400 260 17.0 44 140 -- -- 460 --
12/13/01 291 < 50 91.7 1.4 17.4 7.2 -- -- 499 --
6/13/02 5,120 2,160* 1,860 22.0 316 318 -- -- 325 --
11/11/02 824 < 50 216 < 5 22 20 -- -- 290 --
2/14/03 1,783 590* 546 5.0 90 52 -- -- 321 --
9/10/04 900 82 210 8.4 52 23 < 0.5 5.1 220 < 0.5
12/7/04 540 < 80 130 3.1 24 14 < 0.5 < 5.0 240 < 0.5
4/18/05 1,600 < 200 390 3.6 32 57 < 0.5 < 5.0 240 0.53 1,2-DCA

6/20/05 2,500 < 300 740 12.0 110 69 < 0.5 5.7 240 < 0.50
10/7/05 520 130 97 26.0 11 28 < 0.50 <5.0 190 < 0.50
12/7/05 220 86 42 11.0 6.2 12 < 0.50 <5.0 230 < 0.50
3/6/06 180 69 63 1.6 3.8 2.3 < 0.50 < 0.50 180 < 0.50
6/27/06 2,800 < 300 1,100 7.1 140 44 < 0.50 9.9 220 < 0.50
8/24/06 3,200 < 200 1,100 6.6 170 16 < 2.0 < 9.0 250 < 2.0
11/20/06 630 < 50 170 1.2 22 2.8 < 0.50 6.2 220 < 0.50
2/5/07 570 < 50 180 1.0 23 3.4 < 0.50 <5.0 180 <0.50
5/7/07 500 < 50 200 0.64 12 0.72 < 0.50 <5.0 210 < 0.50
8/3/07 930 < 80 300 2.8 49 6.8 < 0.50 7.1 160 < 0.50
12/5/07 560 < 50 150 37 9.8 46 < 0.50 < 5.0 100 < 0.50
2/25/08 1,000 100 340 11 14 23 < 0.50 11 170 < 0.50
5/20/08 740 < 50 220 3.2 7.5 6.9 < 0.50 23 170 0.68 DIPE

MW-2 8/6/99 ND 340 ND ND ND ND -- -- ND --
11/5/99 ND 420 ND ND ND 0.7 -- -- ND --
2/7/00 ND 310 ND ND ND 0.6 -- -- ND --
5/7/00 ND 280 ND ND ND < 1 -- -- ND --
8/3/00 460 70* 79 3.0 43 8 -- -- 3,300 --
11/8/00 200 120 57 2.0 13 8 -- -- 3,000 --
2/8/01 290 80 50 1.0 0.6 4 -- -- 3,100 --
6/7/01 210 80 18 0.6 3 5 -- -- 2,000 --
9/7/01 230 ND 51 ND 8 8 -- -- 2,400 --
12/13/01 172 ND 53 1.2 7.7 8.4 -- -- 1,780 --
6/13/02 86 < 50 6 6.7 1.1 4.5 -- -- 1,830 --
11/11/02 1,040 < 50 5 1.0 < 1 5 -- -- 1,250 --
2/14/03 82 < 50 8 < 1 1 < 3 -- -- 1,520 --
9/10/04 < 100 72 1.6 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0 620 < 1.0
12/7/04 < 150 86 17 < 1.5 < 1.5 < 1.5 < 1.5 < 7.0 540 < 1.5
4/18/05 280 130 55 < 1.5 4.4 < 1.5 < 1.5 < 20 840 < 1.5
6/20/05 200 100 34 < 0.90 2.4 2.7 < 0.90 5.2 540 < 0.90
10/7/05 <90 150 11 <0.90 <0.90 <0.90 <0.90 <5.0 360 <0.90
12/7/05 <90 110 1.5 <0.90 <0.90 <0.90 <0.90 <5.0 500 <0.90
3/6/06 < 90 88 7.0 < 0.90 < 0.90 < 0.90 < 0.50 5.2 610 < 0.50
6/27/06 270 150 49 < 0.50 5.1 3.4 0.58 8.9 540 < 0.50
8/24/06 110 120 13 < 0.50 1.3 < 0.50 < 0.50 < 5.0 480 < 0.50
11/20/06 56 < 50 5.6 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 330 < 0.50
2/5/07 98 < 50 28 < 0.50 < 0.50 < 0.50 0.61 < 5.0 500 < 0.50
5/7/07 < 90 < 50 22 < 0.90 < 0.90 < 0.90 < 0.90 6.0 450 < 0.90
8/3/07 < 50 < 50 2.2 < 0.50 < 0.50 < 0.50 < 0.50 9.0 240 < 0.50
12/5/07 < 50 < 50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 37 82 < 0.50
2/25/08 < 50 < 50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 10 < 0.50
5/20/08 < 50 < 50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 0.71 < 0.50



TABLE TWO
Summary of Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

All results are in parts per billion (ppb)

Well ID or Date TPH TPH Ethyl- Total Other
Sample Point Sampled Gasoline Diesel Benzene Toluene benzene Xylenes TAME TBA MTBE VOCs

MW-3 8/6/99 ND ND ND ND ND ND -- -- ND --
11/5/99 92 54 ND ND 0.6 1.7 -- -- ND --
2/7/00 120 71 ND 0.6 0.8 2.2 -- -- ND --
5/7/00 100 68 ND ND 0.7 1.9 -- -- ND --
8/3/00 910 300* 220 9.0 35 16 -- -- 11,000** --
11/8/00 990 200 320 0.8 18 9 -- -- 8,000 --
2/8/01 990 110 180 21.0 7 24 -- -- 5,200** --
6/7/01 370 140 62 4.0 8 13 -- -- 6.600** --
9/7/01 460 ND 87 1.0 11 25 -- -- 9,400** --
12/13/01 251 ND 66.8 0.9 2.6 8.4 -- -- 6,610 --
6/13/02 3,630 < 50 41 60.0 41 187 -- -- 8,820** --
11/11/02 6,210 < 50 150 < 1 5 < 3 -- -- 7,770 --
2/14/03 176 < 50 31 < 1 2 < 3 -- -- 5,040 --
9/10/04 < 1,000 140 110 < 10 < 10 21 20 200 4,400 < 10
12/7/04 1,000 150 310 19.0 24 50 21 < 100 4,000 < 10
4/18/05 750 150 170 16.0 33 36 6.1 < 50 1,700 < 5.0
6/20/05 680 120 140 9.7 20 38 7.4 < 20 1,900 < 4.0
10/7/05 630 160 140 10.0 11 34 9.2 <20 2,000 < 4.0
12/7/05 550 200 128 6.4 7.2 10 11 56 2,400 < 4.0
3/6/06 88 36 < 2.0 5.3 2.1 4.2 13 1,000 1,000 < 2.0
6/27/06 7,400 < 1,500 2,800 12 190 56 9.8 110 760 < 4.0
8/24/06 < 400 130 24 < 4.0 < 4.0 14 9.0 40 2,800 < 4.0
11/20/06 < 400 < 50 42 < 4.0 4.4 8.7 7.3 71 1,700 < 4.0
2/5/07 440 < 50 110 4.2 < 4.0 16 7.3 39 1,600 < 4.0
5/25/07 240 < 50 52 4.3 4.3 18 4.3 140 1,100 < 2.0
8/3/07 500 < 50 190 7.2 12 40 4.4 320 860 < 1.5
12/5/07 < 150 < 50 < 1.5 < 1.5 < 1.5 < 1.5 5.1 280 1,200 < 1.5
2/25/08 < 200 < 50 < 2.0 < 2.0 < 2.0 < 2.0 5.0 13 1,300 < 2.0
5/20/08 < 50 < 50 2.5 < 0.50 < 0.50 < 0.50 < 0.50 6.7 200 0.54 DIPE

MW-4 6/13/02 4,460 1,500* 425 409.0 115 730 -- -- 32 --
11/11/02 5,150 2,380* 2,010 74.0 399 252 -- -- < 20 --
2/14/03 6,360 2,410* 1,560 82.0 274 573 -- -- < 1 --
9/10/04 1,600 180 370 6.5 68 93 < 1.0 10 13 1.1 (DIPE)
12/7/04 1,900 < 200 450 8.2 72 100 < 0.9 5.4 9.5 < 0.9
4/18/05 10,000 < 800 1,500 27.0 420 900 < 1.5 15 18 < 1.5
6/20/05 6,100 < 600 830 19.0 280 400 < 1.5 17 22 < 1.5
10/7/05 3,200 <500 660 8.7 110 140 < 1.5 12 14 < 1.5
12/7/05 1,000 < 200 220 2.5 48 37 < 0.5 < 5.0 12 < 0.5
3/6/06 1,200 < 300 280 2.1 32 77 0.65 < 0.50 75 1.0 (DIPE) /

 0.57(1,2-DCA)
6/27/06 2,000 < 300 570 4.0 110 120 < 0.90 15 110 1.2(DIPE)
8/24/06 2,500 < 300 830 6.5 120 120 < 0.90 18 95 < 0.90
11/20/06 1,900 < 80 590 4.8 37 29 < 1.5 < 1.5 14 < 1.5
2/5/07 2,700 < 80 970 4.4 53 62 < 1.5 < 12 45 < 1.5
5/7/07 2,900 < 200 1,200 5.0 89 95 < 1.5 18 34 < 1.5
8/3/07 1,800 < 200 610 3.4 36 25 0.62 9.3 25 1.4 DIPE
12/5/07 1,300 < 200 530 3.4 3.4 20 < 0.90 6.0 32 0.98 DIPE
2/25/08 800 < 50 180 6.0 15 35 < 0.50 30 44 0.76 DIPE
5/20/08 560 < 50 130 3.6 5.7 14 < 0.50 21 34 0.85 DIPE



TABLE TWO
Summary of Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

All results are in parts per billion (ppb)

Well ID or Date TPH TPH Ethyl- Total Other
Sample Point Sampled Gasoline Diesel Benzene Toluene benzene Xylenes TAME TBA MTBE VOCs

MW-5 6/13/02 536 < 50 6.4 0.6 22 23 -- -- 11 --
11/11/02 3,270 1,230* < 1 < 1 28 8 -- -- < 1 --
2/14/03 1,260 610* 9 7.0 22 5 -- -- < 1 --
9/10/04 1,300 150 2.4 < 0.50 0.77 < 0.50 < 0.50 < 5.0 < 0.50 < 0.50
12/7/04 1,000 < 200 4.1 < 0.50 1.4 < 0.50 < 0.50 < 5.0 < 0.50 < 0.50
4/18/05

MW-5R 10/7/05 760 <800 2 < 0.50 8.3 1.2 < 0.50 < 5.0 < 0.50 < 0.50
12/7/05 5,200 < 2,000 36 1.0 320 15 < 0.50 < 5.0 < 0.50 < 0.50
3/6/06 6,300 < 3,000 44 1.2 370 19 < 0.90 5.9 < 0.90 < 0.90
6/27/06 5,100 < 2,000 53 1.3 370 17 < 0.50 5.6 < 0.50 < 0.50
8/24/06 6,500 < 2,000 80 1.8 510 18 < 0.90 9.9 < 0.90 < 0.90
11/20/06 5,400 < 600 160 2.4 370 100 < 0.90 10 81 < 0.90
2/5/07 6,300 < 1,500 69 3.2 480 31 < 0.80 10 < 0.80 < 0.80
5/7/07 5,600 < 500 61 2.4 510 19 < 0.90 11 < 0.90 < 0.90
8/3/07 170 < 50 3.7 < 0.50 < 0.50 < 0.50 1.4 9.2 330 < 0.50
12/5/07 4,500 < 800 32 1.3 240 10 < 0.50 < 5.0 < 0.50 < 0.50
2/25/08 6,000 < 600 41 1.7 310 13 < 0.50 5.6 < 0.50 < 0.50
5/20/08 220 < 50 2.4 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 37 < 0.50

MW-6 6/13/02 2,980 1,460* 31 2.3 3.8 12 -- -- 310 --
11/11/02 3,570 1,210* 336 5 < 5 < 15 -- -- 95 --
2/14/03 3,770 1,620* 429 12 7 10 -- -- 122 --
9/10/04 < 1,000 390 2.7 < 0.50 < 0.50 < 0.50 2.3 48 280 < 0.50
12/7/04 1,800 < 600 32 1.7 < 0.50 1.1 2.2 49 160 < 0.50
4/18/05 1,200 1,400 34 1.3 < 0.50 0.90 0.86 19 36 < 0.50
6/20/05 590 1,300 3.3 < 0.50 < 0.50 < 0.50 < 0.50 5.5 8.5 < 0.50
10/7/05 470 1,300 6.8 < 0.50 < 0.50 < 0.50 0.67 20 82 < 0.50
12/7/05 420 910 10 < 0.50 < 0.50 < 0.50 < 0.50 7.3 22 < 0.50
3/6/06 790 590 3.2 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 4.3 < 0.50
6/27/06 2,600 980 100 4.0 0.96 2.2 1.0 49 78 < 0.50
8/24/06 1,200 960 57 2.3 < 0.50 1.1 0.82 34 64 < 0.50
11/20/06 1,300 < 200 58 1.7 < 0.50 1.3 < 0.50 18 26 < 0.50
2/5/07 1,200 < 200 49 1.8 < 0.50 1.6 0.90 45 67 < 0.50
5/7/07 290 < 50 3.1 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 5.0 < 0.50
8/3/07 580 < 80 23 1.0 < 0.50 < 0.50 0.57 34 45 < 0.50
12/5/07 870 < 800 2.8 < 0.50 < 0.50 < 0.50 0.58 20 54 < 0.50
2/25/08 1,400 < 500 16 0.73 < 0.50 9.6 < 0.50 19 77 < 0.50
5/20/08 1,600 < 200 42 2.0 < 0.50 1.1 0.72 59 58 < 0.50

MW-7 6/13/02 24,100 1,570* 2,310 657 945 5,430 -- -- 951 --
11/11/02 4,760 2,160* 1,820 21 316 1,141 -- -- 702 --
2/14/03 4,320 2,380* 1,020 7 223 293 -- -- 1,410 --
9/10/04 4,800 < 300 640 16 250 490 < 1.5 31 590 < 1.5
12/7/04 990 < 300 140 3.4 49 70 4.0 < 20 960 < 2.0
4/18/05 1,400 < 300 260 1.3 96 16 < 1.0 20 370 < 1.0
6/20/05 1,900 < 200 320 1.0 130 24 < 0.50 17 370 < 0.50
10/7/05 2,600 <800 190 4.7 91 200 <0.73 8.0J 310 < 0.50
12/7/05
3/6/06 640 < 200 85 0.88 24 30 < 0.50 8.0 150 < 0.50
6/27/06 1,200 < 200 180 1.7 64 64 < 0.50 14 150 < 0.50
8/24/06 990 < 200 120 0.96 36 51 < 0.50 13 180 < 0.50
11/20/06 1,600 < 200 200 1.6 59 160 < 0.50 5.2 180 < 0.50
2/5/07 2,300 < 200 390 2.6 120 140 < 0.50 15 190 < 0.50
5/7/07 490 < 80 190 0.61 9.3 3.2 0.55 16 200 < 0.50
8/3/07 2,100 < 200 390 2.4 94 73 0.61 19 220 0.51 DIPE
12/5/07 140 < 50 7.2 0.67 3.0 18 0.98 150 180 < 0.50
2/25/08 < 50 < 50 0.98 < 0.50 0.69 2.4 < 0.50 < 5.0 100 < 0.50
5/20/08 < 50 < 50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 1.3 < 0.50

Improperly Destroyed by City of Albany During Street Improvements

Not sampled.  Inaccessable



TABLE TWO
Summary of Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, CA

All results are in parts per billion (ppb)

Well ID or Date TPH TPH Ethyl- Total Other
Sample Point Sampled Gasoline Diesel Benzene Toluene benzene Xylenes TAME TBA MTBE VOCs

MW-8 6/13/02 20,000 7,760* 2,200 1,140 1,050 4,090 -- -- 12,000 --
11/11/02 5,010 2,010* 187 < 1 15 < 3 -- -- 16,600 --
2/14/03 1,980 < 50 607 6 113 40 -- -- 11,500 --
9/10/04 < 2,000 200 110 < 20 26 49 25 < 200 8,600 < 20
12/7/04 2,000 280 420 < 10 40 61 31 100 6,800 < 10
4/18/05 < 1000 250 76 < 10 23 < 10 17 < 100 3,700 < 10
6/20/05 1,300 300 190 < 7.0 21 40 19 < 40 3,400 < 7.0
10/7/05 <700 200 85 < 7.0 9.3 8.3 23 < 40 4,400 < 7.0
12/7/05 1,400 300 250 8.7 41 90 18 < 40 4,400 < 7.0
3/6/06
6/27/06 710 250 100 < 5.0 7.8 26 16 30 3,100 < 5.0
8/24/06 540 260 74 < 5.0 5.4 45 15 < 25 2,700 < 5.0
11/20/06 2,100 < 100 380 4.4 18 170 10 530 1,900 < 4.0
2/5/07 1,700 < 100 560 3.9 7.5 80 2.7 970 630 < 1.0
5/7/07 510 < 50 170 0.61 2.1 5.4 0.57 460 110 < 0.50
8/3/07 840 < 80 240 1.6 7.0 18 < 0.50 100 100 < 0.50
12/5/07 1,400 < 300 9.2 3.9 36 310 1.5 210 370 < 0.50
2/25/08 < 50 < 50 < 0.50 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 130 < 0.50
5/20/08 < 50 < 50 < 0.50 < 0.50 < 0.50 1.5 < 0.50 < 5.0 6.1 < 0.50

MW-9 6/27/02 19,000 -- 1,430 1,750 501 5,410 -- -- < 0.5 --
11/11/02 19,000 13,200* 3,390 4,540 1,020 9,050 -- -- 549 --
2/14/03 21,300 8,200* 1,700 2,200 701 4,970 -- -- < 1 --
9/10/04 12,000 < 1,500 890 37 280 2,000 < 5.0 < 50 < 5.0 < 5.0
12/7/04 13,000 < 1,500 950 580 480 2,900 < 5.0 < 50 < 5.0 < 5.0
4/18/05 9,600 < 1,000 620 180 260 1,400 < 2.5 < 25 < 2.5 < 2.5
6/20/05 9,800 < 1,500 760 260 430 1,400 < 2.0 < 9.0 < 2.0 < 2.0
10/7/05 3,400 <1000 350 170 100 480 < 0.50 <5.0 < 0.50 < 0.50
12/7/05 5,600 < 1000 320 97 200 580 < 0.90 <5.0 < 0.50 < 0.50
3/6/06 4,200 < 800 460 120 97 600 < 0.90 < 5.0 < 0.90 < 0.50
6/27/06 8,100  < 1,000 710 330 390 1,700 < 0.50 < 5.0 < 2.0 < 0.50
8/24/06 6,100 < 800 550 220 280 1,200 < 2.0 < 9.0 < 2.0 < 2.0
11/20/06 5,200 < 400 310 98 130 850 < 1.0 < 5.0 < 1.0 < 1.0
2/5/07 4,500 < 400 370 120 190 720 < 1.0 < 5.0 < 1.0 < 1.0
5/7/07 6,400 < 300 700 220 380 1,200 < 1.0 < 5.0 < 1.0 < 1.0
8/3/07 5,300 < 300 380 140 290 830 < 0.90 < 5.0 < 0.90 < 0.90
12/5/07 4,100 < 300 250 84 130 990 < 1.0 < 5.0 < 1.0 < 1.0
2/25/08 2,600 < 300 250 20 120 290 < 0.50 < 5.0 < 0.50 < 0.50
5/20/08 3,000 < 200 320 39 170 390 < 0.50 < 5.0 0.51 < 0.50

MW-10 10/7/05 470 330 17 <0.50 2 11 1.2 9.4J 210 <0.50
12/7/05
3/6/06 130 130 4.2 < 0.50 < 0.50 < 0.50 4.9 13 820  0.55 (DIPE)
6/27/06 < 400 140 4.4 < 0.50 < 0.50 < 0.50 8.9 21 1,300 0.60 (DIPE)
8/24/06 < 400 140 < 4.0 < 4.0 < 4.0 < 4.0 7.0 < 20 1,400 < 4.0
11/20/06 < 150 < 50 2.5 < 1.5 < 1.5 < 1.5 3.3 10 750 < 1.5
2/5/07 170 < 50 3.0 < 0.90 < 0.90 < 0.90 2.4 6.5 440 < 0.90
5/7/07 96 < 50 2.3 < 0.50 < 0.50 < 0.50 0.83 < 5.0 180 < 0.50
8/3/07 5,000 < 1,000 67 2.3 410 14 < 0.50 6.7 < 0.50 < 0.50
12/5/07 310 < 50 1.2 < 0.50 < 0.50 < 0.50 < 0.50 < 5.0 < 0.50 < 0.50
2/25/08 240 240 5.3 < 0.50 < 0.50 < 0.50 < 0.50 9.3 57 < 0.50
5/20/08 3,400 < 500 23 1.2 120 5.9 < 0.50 < 5.0 < 0.50 < 0.50

ESL 100 100 1.0 40 30 20 NE 12 5.0 Varies

Notes:
Data prior to August 2004 is based on a table compiled by AARS - ASE has not checked results against original laboratory reports.

* Does not match diesel pattern

** Confirmed by GC/MS method 8260

Most recent concentrations are in Bold.

Non-detectable concentrations noted by the less than sign (<) followed by the laboratory detection limit. 

NE indicates that no ESL has been established for this compound.

ESL = Environmental screening levels presented in the "Screening For Environmental Concerns at Sites With Contaminated Soil and Groundwater (November 2007)" document prepared by the California Regional Water 
Quality Control Board, San Francisco Bay Region for sites where groundwater is a current or potential source of drinking water.

Not sampled.  Inaccessable

Not sampled.  Inaccessable



Well ID
& Date TPH TPH Ethyl- Total
Sampled Gasoline Diesel Benzene Toluene benzene Xylenes MTBE DIPE ETBE TAME TBA

OS-1
11/13/07 70 70 < 0.50 < 0.50 < 0.50 < 0.50 67 < 0.50 < 0.50 < 0.50 < 5.0

OS-2
11/13/07 < 250 180 < 2.5 < 2.5 < 2.5 < 2.5 1,200 < 2.5 < 2.5 < 2.5 < 15

OS-3
11/13/07 330 1,800 32 6.5 1.4 6.5 440 < 0.50 < 0.50 1.6 320

OS-4
11/13/07 64 380 1.5 1.0 < 0.50 < 0.50 1.9 < 0.50 < 0.50 < 0.50 11

OS-5
11/13/07 1,500 240 8.5 < 2.0 < 2.0 < 2.0 1,000 < 2.0 < 2.0 3.9 12

OS-6
11/13/07 140 870 2.6 0.74 0.63 2.9 380 < 0.50 < 0.50 1.5 48

OS-7
11/13/07 220 260 1.1 < 0.50 0.51 6.9 210 < 0.50 < 0.50 < 0.50 7.5

OS-8
11/13/07 < 50 240 < 0.50 < 0.50 < 0.50 < 0.50 440 < 0.50 < 0.50 2.2 15

OS-9
11/13/07 210 680 2.8 < 0.50 12 2.8 31 < 0.50 < 0.50 < 0.50 12

ESL 100 100 1 40 30 20 5 NE NE NE 12

TABLE THREE
Certified Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, California

All results are in parts per billion (ppb)



Well ID
& Date TPH TPH Ethyl- Total
Sampled Gasoline Diesel Benzene Toluene benzene Xylenes MTBE DIPE ETBE TAME TBA

TABLE THREE
Certified Analytical Results for GROUNDWATER Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, California

All results are in parts per billion (ppb)

Notes:

Detectable concentrations are in Bold.

Non-detectable concentrations noted by the less than sign (<) followed by the laboratory detection limit. 

NE means that no ESL has been established for this compound.

ESL = Environmental screening levels presented in the "Screening For Environmental Concerns at Sites With Contaminated Soil and Groundwater (May 
2008)" document prepared by the California Regional Water Quality Control Board, San Francisco Bay Region.



Sample Point ID
& Date TPH Ethyl- Total
Sampled Gasoline Benzene Toluene benzene Xylenes MTBE DIPE ETBE TAME TBA

INF-VMP1-12.10.07
12/10/07 < 5.0 < 0.050 < 0.050 < 0.050 < 0.050 < 0.10 NA NA NA NA

INF-VMP2-12.10.07
12/10/07 3,000 0.42 < 0.25 < 0.25 < 0.25 < 0.10 NA NA NA NA

INF-UNITED-BLANK
12/10/07 70 < 0.050 < 0.050 < 0.050 < 0.050 < 0.10 NA NA NA NA

INF-VMP2-12.19.07
12/19/07 210 0.22 < 0.050 < 0.050 < 0.050 < 0.10 NA NA NA NA

INF-UNITED-BLANK
12/19/07 11 < 0.050 < 0.050 < 0.050 < 0.050 < 0.10 NA NA NA NA

INF-VMP1-01.14.08
1/14/08 < 5.0 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.50

INF-VMP2-01.14.08
1/14/08 130 0.11 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.50

Notes:

Detectable concentrations are in Bold.

Non-detectable concentrations noted by the less than sign (<) followed by the laboratory detection limit. 

NA means not analyzed.

TABLE FOUR
Certified Analytical Results for Vapor Samples

Albany Hill Mini Mart
800 San Pablo Avenue, Albany, California

All results are in parts per million by volume (ppmv)
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Well Completion Logs 
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Non-Hazardous Waste Manifest 
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APPENDIX D 
 

Certified Analytical Reports 
And Chain of Custodies for 

Ozone-Sparging Well Water Samples 
And Vapor Monitoring point Air Samples 



Aqua Science Engineers, Inc.
55 Oak Court, Suite 220
Danville, CA  94526

Albany Hill Mini Mart
3934

Project Name :
Project Number :

Dear Mr. Allen,

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

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

sample storage and preservation were followed.

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

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

Sincerely,

David Allen

Report Number : 59573

Date : 12/05/2007

Subject : 9 Water Samples

Joel Kiff

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



Tert-Butanol results for samples OS-5, OS-7 and OS-8 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.

Surrogate Recovery for samples OS-3 and OS-4 for test method Mod. EPA 8015 was outside of control
limits. This may indicate a bias in the analysis due to the sample's matrix or an interference from
compounds present in the sample.

Subject : 9 Water Samples
Albany Hill Mini Mart
3934

Project Name :
Project Number :

Case Narrative

Report Number : 59573

Date : 12/05/2007

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

Approved By:



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-1

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-01Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Toluene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 11/15/2007

Methyl-t-butyl ether (MTBE) 67 0.50 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-Butanol < 5.0 5.0 ug/L EPA 8260B 11/15/2007

TPH as Gasoline 70 50 ug/L EPA 8260B 11/15/2007

101Toluene - d8 (Surr) % Recovery EPA 8260B 11/15/2007
1024-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/15/2007

TPH as Diesel (Silica Gel) < 50 50 ug/L M EPA 8015 12/01/2007

115Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-2

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-02Lab Number :
 

Benzene < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Toluene < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Ethylbenzene < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Total Xylenes < 2.5 2.5 ug/L EPA 8260B 11/17/2007

Methyl-t-butyl ether (MTBE) 1200 2.5 ug/L EPA 8260B 11/17/2007
Diisopropyl ether (DIPE) < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Ethyl-t-butyl ether (ETBE) < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Tert-amyl methyl ether (TAME) < 2.5 2.5 ug/L EPA 8260B 11/17/2007
Tert-Butanol < 15 15 ug/L EPA 8260B 11/17/2007

TPH as Gasoline < 250 250 ug/L EPA 8260B 11/17/2007

99.4Toluene - d8 (Surr) % Recovery EPA 8260B 11/17/2007
1004-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/17/2007

TPH as Diesel (Silica Gel) < 50 50 ug/L M EPA 8015 12/01/2007

118Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-3

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-03Lab Number :
 

Benzene 32 0.50 ug/L EPA 8260B 11/16/2007
Toluene 6.5 0.50 ug/L EPA 8260B 11/16/2007
Ethylbenzene 1.4 0.50 ug/L EPA 8260B 11/16/2007
Total Xylenes 6.5 0.50 ug/L EPA 8260B 11/16/2007

Methyl-t-butyl ether (MTBE) 440 1.5 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/16/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/16/2007
Tert-amyl methyl ether (TAME) 1.6 0.50 ug/L EPA 8260B 11/16/2007
Tert-Butanol 320 5.0 ug/L EPA 8260B 11/16/2007

TPH as Gasoline 330 50 ug/L EPA 8260B 11/16/2007

96.1Toluene - d8 (Surr) % Recovery EPA 8260B 11/16/2007
1094-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/16/2007

TPH as Diesel (Silica Gel) 100 50 ug/L M EPA 8015 12/04/2007
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

132Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/04/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-4

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-04Lab Number :
 

Benzene 1.5 0.50 ug/L EPA 8260B 11/15/2007
Toluene 1.0 0.50 ug/L EPA 8260B 11/15/2007
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 11/15/2007

Methyl-t-butyl ether (MTBE) 1.9 0.50 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-Butanol 11 5.0 ug/L EPA 8260B 11/15/2007

TPH as Gasoline 64 50 ug/L EPA 8260B 11/15/2007

96.3Toluene - d8 (Surr) % Recovery EPA 8260B 11/15/2007
1084-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/15/2007

TPH as Diesel (Silica Gel) 54 50 ug/L M EPA 8015 12/01/2007
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

133Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-5

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-05Lab Number :
 

Benzene 8.5 2.0 ug/L EPA 8260B 11/17/2007
Toluene < 2.0 2.0 ug/L EPA 8260B 11/17/2007
Ethylbenzene < 2.0 2.0 ug/L EPA 8260B 11/17/2007
Total Xylenes < 2.0 2.0 ug/L EPA 8260B 11/17/2007

Methyl-t-butyl ether (MTBE) 1000 2.0 ug/L EPA 8260B 11/17/2007
Diisopropyl ether (DIPE) < 2.0 2.0 ug/L EPA 8260B 11/17/2007
Ethyl-t-butyl ether (ETBE) < 2.0 2.0 ug/L EPA 8260B 11/17/2007
Tert-amyl methyl ether (TAME) 3.9 2.0 ug/L EPA 8260B 11/17/2007
Tert-Butanol 12 J 9.0 ug/L EPA 8260B 11/17/2007

TPH as Gasoline 1500 200 ug/L EPA 8260B 11/17/2007

101Toluene - d8 (Surr) % Recovery EPA 8260B 11/17/2007
1024-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/17/2007

TPH as Diesel (Silica Gel) 160 50 ug/L M EPA 8015 12/04/2007
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

124Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/04/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-6

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-06Lab Number :
 

Benzene 2.6 0.50 ug/L EPA 8260B 11/16/2007
Toluene 0.74 0.50 ug/L EPA 8260B 11/16/2007
Ethylbenzene 0.63 0.50 ug/L EPA 8260B 11/16/2007
Total Xylenes 2.9 0.50 ug/L EPA 8260B 11/16/2007

Methyl-t-butyl ether (MTBE) 380 0.50 ug/L EPA 8260B 11/16/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/16/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/16/2007
Tert-amyl methyl ether (TAME) 1.5 0.50 ug/L EPA 8260B 11/16/2007
Tert-Butanol 48 5.0 ug/L EPA 8260B 11/16/2007

TPH as Gasoline 140 50 ug/L EPA 8260B 11/16/2007

96.7Toluene - d8 (Surr) % Recovery EPA 8260B 11/16/2007
1084-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/16/2007

TPH as Diesel (Silica Gel) 66 50 ug/L M EPA 8015 12/01/2007
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

118Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-7

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-07Lab Number :
 

Benzene 1.1 0.50 ug/L EPA 8260B 11/15/2007
Toluene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethylbenzene 0.51 0.50 ug/L EPA 8260B 11/15/2007
Total Xylenes 6.9 0.50 ug/L EPA 8260B 11/15/2007

Methyl-t-butyl ether (MTBE) 210 0.50 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-Butanol 7.5 J 5.0 ug/L EPA 8260B 11/15/2007

TPH as Gasoline 220 50 ug/L EPA 8260B 11/15/2007

104Toluene - d8 (Surr) % Recovery EPA 8260B 11/15/2007
1154-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/15/2007

TPH as Diesel (Silica Gel) < 50 50 ug/L M EPA 8015 12/01/2007

113Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-8

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-08Lab Number :
 

Benzene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Toluene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethylbenzene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Total Xylenes < 0.50 0.50 ug/L EPA 8260B 11/15/2007

Methyl-t-butyl ether (MTBE) 440 0.90 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-amyl methyl ether (TAME) 2.2 0.50 ug/L EPA 8260B 11/15/2007
Tert-Butanol 15 J 5.0 ug/L EPA 8260B 11/15/2007

TPH as Gasoline < 50 50 ug/L EPA 8260B 11/15/2007

96.3Toluene - d8 (Surr) % Recovery EPA 8260B 11/15/2007
1074-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/15/2007

TPH as Diesel (Silica Gel) 55 50 ug/L M EPA 8015 12/01/2007
(Note: Discrete peaks in Diesel range, atypical for Diesel Fuel.)

112Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

OS-9

11/13/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

WaterMatrix : 59573-09Lab Number :
 

Benzene 2.8 0.50 ug/L EPA 8260B 11/15/2007
Toluene < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethylbenzene 12 0.50 ug/L EPA 8260B 11/15/2007
Total Xylenes 2.8 0.50 ug/L EPA 8260B 11/15/2007

Methyl-t-butyl ether (MTBE) 31 0.50 ug/L EPA 8260B 11/15/2007
Diisopropyl ether (DIPE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Ethyl-t-butyl ether (ETBE) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-amyl methyl ether (TAME) < 0.50 0.50 ug/L EPA 8260B 11/15/2007
Tert-Butanol 12 5.0 ug/L EPA 8260B 11/15/2007

TPH as Gasoline 210 50 ug/L EPA 8260B 11/15/2007

99.5Toluene - d8 (Surr) % Recovery EPA 8260B 11/15/2007
98.64-Bromofluorobenzene (Surr) % Recovery EPA 8260B 11/15/2007

TPH as Diesel (Silica Gel) < 50 50 ug/L M EPA 8015 12/01/2007

105Octacosane (Diesel Silica Gel Surr) % Recovery M EPA 8015 12/01/2007

Approved By:   Joel Kiff
2795 2nd Street, Suite 300 Davis, CA 95618  530-297-4800



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

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 (Silica Gel) 50 ug/L M EPA 8015 11/15/2007

89.8Octacosane (Diesel Silica Gel Surr) % M EPA 8015 11/15/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/15/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/15/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/15/2007

102Toluene - d8 (Surr) % EPA 8260B 11/15/2007
1004-Bromofluorobenzene (Surr) % EPA 8260B 11/15/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/15/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/15/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/15/2007

100Toluene - d8 (Surr) % EPA 8260B 11/15/2007
98.14-Bromofluorobenzene (Surr) % EPA 8260B 11/15/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/16/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/16/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/16/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/16/2007

99.6Toluene - d8 (Surr) % EPA 8260B 11/16/2007
99.64-Bromofluorobenzene (Surr) % EPA 8260B 11/16/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/15/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/15/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/15/2007

104Toluene - d8 (Surr) % EPA 8260B 11/15/2007
1134-Bromofluorobenzene (Surr) % EPA 8260B 11/15/2007

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff



Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

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 11/15/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/15/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/15/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/15/2007

97.6Toluene - d8 (Surr) % EPA 8260B 11/15/2007
1084-Bromofluorobenzene (Surr) % EPA 8260B 11/15/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/15/2007

< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/15/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/15/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/15/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/15/2007

95.7Toluene - d8 (Surr) % EPA 8260B 11/15/2007
1084-Bromofluorobenzene (Surr) % EPA 8260B 11/15/2007

< 0.50Benzene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Toluene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Ethylbenzene 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Total Xylenes 0.50 ug/L EPA 8260B 11/16/2007

< 0.50Methyl-t-butyl ether (MTBE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Diisopropyl ether (DIPE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Ethyl-t-butyl ether (ETBE) 0.50 ug/L EPA 8260B 11/16/2007
< 0.50Tert-amyl methyl ether (TAME) 0.50 ug/L EPA 8260B 11/16/2007
< 5.0Tert-Butanol 5.0 ug/L EPA 8260B 11/16/2007

< 50TPH as Gasoline 50 ug/L EPA 8260B 11/16/2007

95.9Toluene - d8 (Surr) % EPA 8260B 11/16/2007
1074-Bromofluorobenzene (Surr) % EPA 8260B 11/16/2007

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

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

BlankTPH-D (Si Gel) <50 ug/L M EPA 8015 11/15/071000 1000 764 700 76.4 70.0 8.62 70-130 25

59555-01Benzene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 40.9 40.7 102 102 0.510 70-130 25
59555-01Toluene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 41.0 40.5 102 101 1.15 70-130 25
59555-01Tert-Butanol <5.0 ug/L EPA 8260B 11/15/07200 200 222 221 111 110 0.290 70-130 25
59555-01Methyl-t-Butyl Ether <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 32.6 32.8 81.4 82.0 0.691 70-130 25

59573-01Benzene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 38.3 37.3 95.7 93.4 2.51 70-130 25
59573-01Toluene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 38.8 37.6 97.1 94.0 3.22 70-130 25
59573-01Tert-Butanol <5.0 ug/L EPA 8260B 11/15/07200 200 178 194 89.1 97.0 8.46 70-130 25
59573-01Methyl-t-Butyl Ether 67 ug/L EPA 8260B 11/15/0740.0 40.0 101 99.7 83.1 80.7 2.99 70-130 25

59573-09Benzene 2.8 ug/L EPA 8260B 11/15/0740.0 40.0 44.2 41.4 104 96.6 6.99 70-130 25
59573-09Toluene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 40.8 38.5 102 96.2 5.87 70-130 25
59573-09Tert-Butanol 12 ug/L EPA 8260B 11/15/07200 200 214 217 101 102 1.38 70-130 25
59573-09Methyl-t-Butyl Ether 31 ug/L EPA 8260B 11/15/0740.0 40.0 73.2 66.3 106 88.3 17.8 70-130 25

59558-01Benzene <0.50 ug/L EPA 8260B 11/16/0740.0 40.0 40.5 39.3 101 98.2 3.00 70-130 25
59558-01Toluene <0.50 ug/L EPA 8260B 11/16/0740.0 40.0 40.1 38.8 100 96.9 3.41 70-130 25
59558-01Tert-Butanol 10 ug/L EPA 8260B 11/16/07200 200 209 210 99.5 99.9 0.410 70-130 25
59558-01Methyl-t-Butyl Ether 90 ug/L EPA 8260B 11/16/0740.0 40.0 130 130 100 101 1.21 70-130 25

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff



Parameter Value Units Method Analyzed

Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

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

59573-07Benzene 1.1 ug/L EPA 8260B 11/15/0740.0 40.0 39.1 38.2 95.0 92.9 2.21 70-130 25
59573-07Toluene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 40.5 39.2 101 98.0 3.13 70-130 25
59573-07Tert-Butanol 7.5 ug/L EPA 8260B 11/15/07200 200 201 202 96.8 97.4 0.649 70-130 25
59573-07Methyl-t-Butyl Ether 210 ug/L EPA 8260B 11/15/0740.0 40.0 248 250 91.6 97.0 5.75 70-130 25

59573-04Benzene 1.5 ug/L EPA 8260B 11/15/0740.0 40.0 40.1 38.4 96.5 92.1 4.64 70-130 25
59573-04Toluene 1.0 ug/L EPA 8260B 11/15/0740.0 40.0 39.2 37.1 95.4 90.1 5.75 70-130 25
59573-04Tert-Butanol 11 ug/L EPA 8260B 11/15/07200 200 203 203 95.8 95.9 0.0757 70-130 25
59573-04Methyl-t-Butyl Ether 1.9 ug/L EPA 8260B 11/15/0740.0 40.0 40.9 37.0 97.5 87.6 10.6 70-130 25

59554-06Benzene 0.95 ug/L EPA 8260B 11/15/0740.0 40.0 38.4 38.5 93.7 93.9 0.210 70-130 25
59554-06Toluene <0.50 ug/L EPA 8260B 11/15/0740.0 40.0 37.3 37.4 93.3 93.4 0.121 70-130 25
59554-06Tert-Butanol <5.0 ug/L EPA 8260B 11/15/07200 200 201 199 101 99.6 1.14 70-130 25
59554-06Methyl-t-Butyl Ether 10 ug/L EPA 8260B 11/15/0740.0 40.0 48.0 48.7 94.7 96.3 1.69 70-130 25

59579-04Benzene <0.50 ug/L EPA 8260B 11/16/0740.0 40.0 38.2 38.2 95.6 95.4 0.174 70-130 25
59579-04Toluene <0.50 ug/L EPA 8260B 11/16/0740.0 40.0 37.9 37.5 94.7 93.8 0.957 70-130 25
59579-04Tert-Butanol <5.0 ug/L EPA 8260B 11/16/07200 200 192 198 96.2 99.2 3.04 70-130 25
59579-04Methyl-t-Butyl Ether <0.50 ug/L EPA 8260B 11/16/0740.0 40.0 38.8 38.9 97.1 97.3 0.227 70-130 25

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff



Parameter Units Method Analyzed

Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Benzene ug/L EPA 8260B 11/15/0740.0 102 70-130
Toluene ug/L EPA 8260B 11/15/0740.0 103 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 108 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 86.0 70-130

Benzene ug/L EPA 8260B 11/15/0740.0 93.3 70-130
Toluene ug/L EPA 8260B 11/15/0740.0 97.6 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 96.4 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 85.3 70-130

Benzene ug/L EPA 8260B 11/15/0740.0 100 70-130
Toluene ug/L EPA 8260B 11/15/0740.0 102 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 103 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 100 70-130

Benzene ug/L EPA 8260B 11/16/0740.0 99.3 70-130
Toluene ug/L EPA 8260B 11/16/0740.0 101 70-130
Tert-Butanol ug/L EPA 8260B 11/16/07200 103 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/16/0740.0 104 70-130

Benzene ug/L EPA 8260B 11/15/0740.0 95.0 70-130

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

Approved By:   KIFF ANALYTICAL, LLC Joel Kiff



Parameter Units Method Analyzed

Project Name :

Project Number :

Albany Hill Mini Mart
3934

Report Number : 59573

Date : 12/05/2007

Spike 
Level

Percent 
Recov.

Percent 
Recov.
Limit

Analysis Date

QC Report : Laboratory Control Sample (LCS)

LCS
LCS

Toluene ug/L EPA 8260B 11/15/0740.0 103 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 103 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 101 70-130

Benzene ug/L EPA 8260B 11/15/0740.0 95.2 70-130
Toluene ug/L EPA 8260B 11/15/0740.0 94.2 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 99.6 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 90.4 70-130

Benzene ug/L EPA 8260B 11/15/0740.0 93.4 70-130
Toluene ug/L EPA 8260B 11/15/0740.0 92.5 70-130
Tert-Butanol ug/L EPA 8260B 11/15/07200 98.6 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/15/0740.0 94.8 70-130

Benzene ug/L EPA 8260B 11/16/0740.0 93.6 70-130
Toluene ug/L EPA 8260B 11/16/0740.0 92.0 70-130
Tert-Butanol ug/L EPA 8260B 11/16/07200 92.7 70-130
Methyl-t-Butyl Ether ug/L EPA 8260B 11/16/0740.0 95.2 70-130

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

Approved By:   KIFF ANALYTICAL, LLC Joel Kiff





Aqua Science Engineers, Inc.
55 Oak Court, Suite 220
Danville, CA  94526

ALBANY HILL
3934

Project Name :
Project Number :

Dear Mr. Allen,

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

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

sample storage and preservation were followed.

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

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

Sincerely,

David Allen

Report Number : 60062

Date : 12/14/2007

Subject : 3 Vapor Samples

Joel Kiff

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL
3934

Report Number : 60062

Date : 12/14/2007

INF-VMP1-12.10.07

12/10/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60062-01Lab Number :
 

Benzene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Toluene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Methyl-t-butyl ether (MTBE) < 0.10 0.10 ppmv EPA 8260B 12/11/2007

TPH as Gasoline < 5.0 5.0 ppmv EPA 8260B 12/11/2007

94.2Toluene - d8 (Surr) % Recovery EPA 8260B 12/11/2007
1114-Bromofluorobenzene (Surr) % Recovery EPA 8260B 12/11/2007

INF-VMP2-12.10.07

12/10/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60062-02Lab Number :
 

Benzene 0.42 0.30 ppmv EPA 8260B 12/11/2007
Toluene < 0.25 0.25 ppmv EPA 8260B 12/11/2007
Ethylbenzene < 0.20 0.20 ppmv EPA 8260B 12/11/2007
Total Xylenes < 0.20 0.20 ppmv EPA 8260B 12/11/2007
Methyl-t-butyl ether (MTBE) < 0.25 0.25 ppmv EPA 8260B 12/11/2007

TPH as Gasoline 3000 40 ppmv EPA 8260B 12/11/2007

101Toluene - d8 (Surr) % Recovery EPA 8260B 12/11/2007
92.64-Bromofluorobenzene (Surr) % Recovery EPA 8260B 12/11/2007

Approved By: Joel Kiff
2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL
3934

Report Number : 60062

Date : 12/14/2007

INF-UNITED - BLANK

12/10/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60062-03Lab Number :
 

Benzene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Toluene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 12/11/2007
Methyl-t-butyl ether (MTBE) < 0.10 0.10 ppmv EPA 8260B 12/11/2007

TPH as Gasoline 70 5.0 ppmv EPA 8260B 12/11/2007

94.6Toluene - d8 (Surr) % Recovery EPA 8260B 12/11/2007
1124-Bromofluorobenzene (Surr) % Recovery EPA 8260B 12/11/2007

Approved By: Joel Kiff
2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL
3934

Report Number : 60062

Date : 12/14/2007

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

< 0.050Benzene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Toluene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 12/11/2007
< 0.10Methyl-t-butyl ether (MTBE) 0.10 ppmv EPA 8260B 12/11/2007

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 12/11/2007

93.6Toluene - d8 (Surr) % EPA 8260B 12/11/2007
1104-Bromofluorobenzene (Surr) % EPA 8260B 12/11/2007

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 12/11/2007

< 0.050Benzene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Toluene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 12/11/2007
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 12/11/2007
< 0.10Methyl-t-butyl ether (MTBE) 0.10 ppmv EPA 8260B 12/11/2007

100Toluene - d8 (Surr) % EPA 8260B 12/11/2007
93.14-Bromofluorobenzene (Surr) % EPA 8260B 12/11/2007

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff





Aqua Science Engineers, Inc.
55 Oak Court, Suite 220
Danville, CA  94526

ALBANY HILL
3934

Project Name :
Project Number :

Dear Mr. Allen,

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

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

sample storage and preservation were followed.

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

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

Sincerely,

David Allen

Report Number : 60282

Date : 12/26/2007

Subject : 2 Vapor Samples

Joel Kiff

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL
3934

Report Number : 60282

Date : 12/26/2007

INF-UNITED-BREATHING ZONE

12/19/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60282-01Lab Number :
 

Benzene < 0.050 0.050 ppmv EPA 8260B 12/20/2007
Toluene < 0.050 0.050 ppmv EPA 8260B 12/20/2007
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 12/20/2007
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 12/20/2007
Methyl-t-butyl ether (MTBE) < 0.10 0.10 ppmv EPA 8260B 12/20/2007

TPH as Gasoline 11 5.0 ppmv EPA 8260B 12/20/2007

100Toluene - d8 (Surr) % Recovery EPA 8260B 12/20/2007
1014-Bromofluorobenzene (Surr) % Recovery EPA 8260B 12/20/2007

INF-VMP2-12.19.07

12/19/2007

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60282-02Lab Number :
 

Benzene 0.22 0.050 ppmv EPA 8260B 12/21/2007
Toluene < 0.050 0.050 ppmv EPA 8260B 12/21/2007
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 12/21/2007
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 12/21/2007
Methyl-t-butyl ether (MTBE) < 0.10 0.10 ppmv EPA 8260B 12/21/2007

TPH as Gasoline 210 5.0 ppmv EPA 8260B 12/21/2007

96.1Toluene - d8 (Surr) % Recovery EPA 8260B 12/21/2007
99.24-Bromofluorobenzene (Surr) % Recovery EPA 8260B 12/21/2007

Approved By: Joel Kiff
2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL
3934

Report Number : 60282

Date : 12/26/2007

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

< 0.050Benzene 0.050 ppmv EPA 8260B 12/21/2007
< 0.050Toluene 0.050 ppmv EPA 8260B 12/21/2007
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 12/21/2007
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 12/21/2007
< 0.10Methyl-t-butyl ether (MTBE) 0.10 ppmv EPA 8260B 12/21/2007

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 12/21/2007

95.8Toluene - d8 (Surr) % EPA 8260B 12/21/2007
98.14-Bromofluorobenzene (Surr) % EPA 8260B 12/21/2007

< 0.050Benzene 0.050 ppmv EPA 8260B 12/20/2007
< 0.050Toluene 0.050 ppmv EPA 8260B 12/20/2007
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 12/20/2007
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 12/20/2007
< 0.10Methyl-t-butyl ether (MTBE) 0.10 ppmv EPA 8260B 12/20/2007

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 12/20/2007

100Toluene - d8 (Surr) % EPA 8260B 12/20/2007
99.74-Bromofluorobenzene (Surr) % EPA 8260B 12/20/2007

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff





Aqua Science Engineers, Inc.
55 Oak Court, Suite 220
Danville, CA  94526

ALBANY HILL (A.H.)
3934

Project Name :
Project Number :

Dear Mr. Allen,

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

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

sample storage and preservation were followed.

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

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

Sincerely,

David Allen

Report Number : 60573

Date : 1/21/2008

Subject : 2 Vapor Samples

Joel Kiff

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL (A.H.)
3934

Report Number : 60573

Date : 1/21/2008

INF-VMP1-01.14.08

1/14/2008

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60573-01Lab Number :
 

Benzene < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Toluene < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 1/15/2008

Methyl-t-butyl ether (MTBE) < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Diisopropyl ether (DIPE) < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Ethyl-t-butyl ether (ETBE) < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Tert-amyl methyl ether (TAME) < 0.050 0.050 ppmv EPA 8260B 1/15/2008
Tert-Butanol < 0.50 0.50 ppmv EPA 8260B 1/15/2008

TPH as Gasoline < 5.0 5.0 ppmv EPA 8260B 1/15/2008

96.84-Bromofluorobenzene (Surr) % Recovery EPA 8260B 1/15/2008
101Toluene - d8 (Surr) % Recovery EPA 8260B 1/15/2008

Approved By:   Joel Kiff

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL (A.H.)
3934

Report Number : 60573

Date : 1/21/2008

INF-VMP2-01.14.08

1/14/2008

Parameter Value Units
Analysis
Method

Date
Analyzed

Method
Reporting
Limit

Measured

Sample :

Sample Date : 

AirMatrix : 60573-02Lab Number :
 

Benzene 0.11 0.050 ppmv EPA 8260B 1/16/2008
Toluene < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Ethylbenzene < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Total Xylenes < 0.050 0.050 ppmv EPA 8260B 1/16/2008

Methyl-t-butyl ether (MTBE) < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Diisopropyl ether (DIPE) < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Ethyl-t-butyl ether (ETBE) < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Tert-amyl methyl ether (TAME) < 0.050 0.050 ppmv EPA 8260B 1/16/2008
Tert-Butanol < 0.50 0.50 ppmv EPA 8260B 1/16/2008

TPH as Gasoline 130 5.0 ppmv EPA 8260B 1/16/2008

98.74-Bromofluorobenzene (Surr) % Recovery EPA 8260B 1/16/2008
101Toluene - d8 (Surr) % Recovery EPA 8260B 1/16/2008

Approved By:   Joel Kiff

2795 2nd St., Suite 300  Davis, CA 95616   530-297-4800



Project Name :

Project Number :

ALBANY HILL (A.H.)
3934

Report Number : 60573

Date : 1/21/2008

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

< 0.050Benzene 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Toluene 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 1/15/2008

< 0.050Methyl-t-butyl ether (MTBE) 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Diisopropyl ether (DIPE) 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Ethyl-t-butyl ether (ETBE) 0.050 ppmv EPA 8260B 1/15/2008
< 0.050Tert-amyl methyl ether (TAME) 0.050 ppmv EPA 8260B 1/15/2008
< 0.50Tert-Butanol 0.50 ppmv EPA 8260B 1/15/2008

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 1/15/2008

96.44-Bromofluorobenzene (Surr) % EPA 8260B 1/15/2008
100Toluene - d8 (Surr) % EPA 8260B 1/15/2008

< 0.050Benzene 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Toluene 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Ethylbenzene 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Total Xylenes 0.050 ppmv EPA 8260B 1/16/2008

< 0.050Methyl-t-butyl ether (MTBE) 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Diisopropyl ether (DIPE) 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Ethyl-t-butyl ether (ETBE) 0.050 ppmv EPA 8260B 1/16/2008
< 0.050Tert-amyl methyl ether (TAME) 0.050 ppmv EPA 8260B 1/16/2008
< 0.50Tert-Butanol 0.50 ppmv EPA 8260B 1/16/2008

< 5.0TPH as Gasoline 5.0 ppmv EPA 8260B 1/16/2008

94.64-Bromofluorobenzene (Surr) % EPA 8260B 1/16/2008
98.8Toluene - d8 (Surr) % EPA 8260B 1/16/2008

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

Approved By:   
KIFF ANALYTICAL, LLC

Joel Kiff





 
Aqua Science Engineers, Inc. 55 Oak Court, Suite 220, Danville, CA  94526 
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APPENDIX E 
 

Remediation System Diagrams 
 



H2O Engineering’s ozone sparge technology delivers the 

highest concentration of ozone gas directly to the contami-

nated subsurface. Ozone is released in controlled time duration 

sequences via in-situ oxidation points. This feature can be 

programmed and recorded by the logic controller.

Effective for short-term “hot spot” remediation or full scale site 

clean ups, H2O Engineering’s ozone sparge units are 

completely self-contained and are available in trailer and 

cabinet enclosures. While we have designed our standard units 

to meet extraordinary site demands. Our systems are success-

fully oxidizing petroleum hydrocarbons and chlorinated 

solvents such as TPHg, TPHd, BTEX, TCE, and PCE in both 

groundwater and soil applications.

Ozone Sparge Systems

OSU20-52
Phone: 805-547-0303  
Fax:  805-547-0113
www.h2oengineering.com

H2O Engineering, Inc.
189 Granada Drive
San Luis Obispo, CA 93401

Standard Features
 Ozone Generator Output– 1.3 to 20.4 lbs/day @ 6% concentration by weight

 PSA oxygen concentrator delivers 90% purity

 Ozone delivery pump features all ozone resistant components 

 Variable delivery flow (0.5-10 CFM) 

 Maximum operating pressure of 50 PSI

 Maximum break through pressure of 100 PSI

 Programmable logic controller (PLC) with human machine interface (HMI)

 Programmable option for Ozone or Oxygen/Air per sparge port

 Independent time duration control of each sparge port (programmable from 1 

   to 99 minutes)

 Lag time between sparge cycles (programmable from 1 to 240 minutes)

 Individual sparge port and total system cycle time recorder (password protected)

 Sparge port manifold includes ozone compatible solenoid valves, 1/2” Kynar® 

   compression fittings, a high pressure safety switch

 10,20, 30, and 40 port manifolds available

 Distinctive built-in safety features

 o Ambient ozone alarm/shutdown sensor

 o High pressure alarm/shutdown

 o Built in thermal protection, high temperature alarm, system shut 

                     down at 140°F, manual restart

 Remote shutdown interface signal 

 Ozone generator pressure gauge and flow meter

 Built-in high flow cooling fans and exhaust vents

 Full one year warranty includes materials and workmanship

 Service contracts and start-up assistance available

 Proven “ozone wing” design allows for reliable operation

 Auto dialer ready

Available Options
 Auto dialer

 Software for remote monitoring and control

 Air Conditioning (Mobile Unit Only)



H2O Engineering, Inc.
189 Granada Drive
San Luis Obispo, CA 93401

Phone: 805-547-0303  
Fax:  805-547-0113
www.h2oengineering.com

MOSU20-52

Ozone Sparge Systems

OSU10-26 10 1.4 2,250 Cabinet 120 1.84 3.8 50

OSU10-52 10 2.7 3,570 Cabinet 120 2.82 3.8 50

OSU20-26 20 1.4 2,250 Cabinet 120 1.84 3.8 50

OSU20-52 20 2.7 3,570 Cabinet 120 2.82

2.82

3.8 50

058.3042tenibaC5.502       401-02USO

0528.2042reliarT7.20125-01USOM

0518.4042reliarT061,45.501401-01USOM

0528.2042reliarT7.20225-02USOM

0518.4042reliarT061,45.502401-02USOM

4,160 

Note:
 1. Electrical requirement: 60 Hz, 1 Ø. All 240 VAC systems require a true neutral.
 2. Operating flow is adjustable from .6 to stated maximum.
 3. Max. well breakthrough pressure = 100 PSI.

Product # Sparge
Ports

Ozone
Generator

Output
(LBS/D AY)

Ozone Gas 
Concentration

(PPMv)
Enclosure

Electrical
Requirement1

(VAC)

Power
Consumption

(kW)

Max.
Operating

Flow2

(CFM)

Max.
Operating
Pressure3

(PSI)

3,570

3,570

3.8

3.8

3.8

3.8

Remote Telemetry Screen
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2
O Engineering, Inc

189 Granada Drive

San Luis Obispo, CA 93401

805-547-0303

805-547-0113 Fax

www.h2oengineering.com

* This is a typical sparge well installation.  Please check your
state and local requirements for an engineering standard sparge
well construction.  California Department of Water Resources Bulletin
No.74-81 and 74-90:  "Water Well Standards: State of California"

** This information is confidential, proprietary and/or privileged
material  Any unauthorized review, distribution or other use of
or the taking of any action in reliance upon this information
is prohibited.

In Situ Oxidation Point ( IOP) Sparge Well Installation Diagram

Ozone delivery

tubing inside

conduit pipe. Note:

Well Head Connection ( WHC)

glued on to riser-pipe.

Kynar® compression fitting

connected to the

ozone delivery tubing

inside well box.

WHC

Bentonite Grout (minimum 5')

Bentonite Chips (minimum 2')

IOP packed in sand

(#2/16 Monterey Sand).

Riser-pipe
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APPENDIX F 
 

Field Logs of First Week’s Operation 






