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1.0 INTRODUCTION 
 
This monitoring report has been prepared by SOMA Environmental Engineering, 
Inc. (SOMA) on behalf of Mr. Aris Krimetz, for Wente Winery, which is located at 
5565 Tesla Road, Livermore, California. Figure 1 shows the location of the Site.   
 
This report summarizes the results of the Third Quarter 2006 groundwater 
monitoring event conducted at the Site on August 15, 2006. This report also 
includes the laboratory analytical results on the groundwater samples.   
 
A natural attenuation study was conducted during this monitoring event. The 
objective of the natural attenuation study was to evaluate whether the petroleum 
hydrocarbons found in the groundwater were biodegrading.  
 
These activities were performed in accordance with the general guidelines of the 
California Regional Water Quality Control Board (CRWQCB) and the Alameda 
County Environmental Health Services (ACEHS). Appendix A details the 
groundwater monitoring procedures used during this monitoring event. 
 
1.1 Site Description 
 
West of the winery buildings is an enclosed maintenance and agricultural storage 
area with a former underground storage tank (UST) pit that contained one gasoline 
and one diesel UST. The USTs were replaced with three aboveground storage 
tanks (ASTs), with a total capacity of 4,000 gallons. An on-site potable water 
supply well provides backup potable drinking water and processed water for the 
winery facility. This water supply well is located south of and presumably 
upgradient from the former UST area. 
 
1.2 Previous Activities and Investigations 
 
In 1987, two fuel USTs were removed from the Site. There is no information 
regarding the condition of the tank or evidence of leakage. In 1990, the ACEHS 
issued a notice of violation (NOV) for discharging waste sludge into an open ditch 
adjacent to a former steam-cleaning bay.  
 
Clayton Environmental Consultants (Clayton) conducted a Phase I Environmental 
Site Assessment of the maintenance and storage areas. The Phase I study 
revealed the existence of the former USTs, former waste discharge area, and a 
number of agricultural storage areas.   
 
In 2003, Clayton performed a subsurface investigation at the Site to implement the 
recommendations of the Phase I report.  As shown in Figure 2, boreholes were 
advanced near the ASTs and near other RECs. The study indicated that a fuel 
release in the former UST area impacted the groundwater. In the former steam-
cleaning bay, gasoline and motor oil-range petroleum hydrocarbons were detected 
in the groundwater. Figure 2 illustrates the locations of the soil borings.  
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Wente then retained SOMA to review Clayton’s report. SOMA subsequently 
submitted a workplan that included a vicinity well survey, a regional hydrogeologic 
study, and an additional site characterization. The site characterization included 
sampling and evaluating the water quality of the on-site water supply well, installing 
monitoring wells, and additional lithologic characterization to better define the 
shallow/perched water-bearing zone.  
 
On May 5, 2005, SOMA oversaw Woodward Drilling (Woodward) install three 
monitoring wells, MW-1 through MW-3, as shown in Figure 2. On May 20, 2005, 
Woodward developed the newly installed wells.   
 
On June 24, 2005, SOMA oversaw Woodward drill two confirmatory boreholes   
(B-9 and B-10). The purpose of this investigation was to confirm the presence of 
petroleum hydrocarbons in the soil and groundwater next to the former USTs and 
to evaluate the current soil and groundwater conditions in close proximity of the 
former steam cleaning area. The results of this investigation are presented in 
SOMA’s report entitled “Phase I: Soil and Groundwater Investigation, Wente 
Winery, at 5565 Tesla Road, Livermore, California,” dated July 25, 2005.  
 
1.3 Regional Hydrogeologic Features 
 
The subject site is located in the Livermore Valley Groundwater Basin (LVGB).  
The LVGB consists of a structural trough that is an important source of irrigation 
water for the Livermore Valley. In the western part of the basin up to 40 feet of clay 
caps these water-bearing sediments. The water-bearing zone is predominantly a 
permeable unit consisting of sand and gravel in a clayey sand matrix. The 
potentiometric surface of valley-fill groundwater near the Site is at approximately 
20 to 30 feet below ground surface (bgs). 
 
The groundwater flow in the valley-fill and underlying Livermore Formations is to 
the northwest/north. The nearby water supply wells west of and presumably 
downgradient from the Site are potentially exposed to the on-site contaminant 
plume. 
 
There is one on-site well and five wells in the properties immediately west of and 
presumably downgradient from the Site. North/northeast of and presumably 
up/cross gradient from the subject site there are seven wells within 2,000 feet of 
the investigation area.  Approximately 1,800 feet south of the Site there is another 
water supply well. Available records indicate that six of the seven wells located 
north/northeast of and within 2,000 feet of the Site may be used as drinking water 
wells.   
 
2.0     Results 
 
The following sections provide the results of the field measurements and laboratory 
analyses for the August 15, 2006 groundwater monitoring event.  
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2.1 Field Measurements  
 
Table 1 presents the depths to groundwater, as well as the corresponding 
groundwater elevations for the monitoring wells. The depths to groundwater 
ranged from 7.54 feet in well MW-1 to 8.53 feet in well MW-3. The corresponding 
groundwater elevations ranged from 607.62 feet in well MW-1 to 608.79 feet in well 
MW-3.  
 
The groundwater elevation contour map is displayed in Figure 3. The groundwater 
flows north to northwesterly across the Site, at a gradient of approximately 0.005 
feet/feet. The flow direction has remained consistent; however, the groundwater 
gradient has decreased.    
 
Refer to Table 1 for the historical site-wide groundwater elevation trends. 
 
The field notes in Appendix B show the detailed measurements of the physical and 
chemical parameters of the groundwater for each well during this monitoring event. 
The more positive the redox potential of an electron acceptor, the more 
energetically favorable is the reaction utilizing that electron acceptor. The most 
energetically preferred electron acceptor for redox reactions is dissolved oxygen 
(DO). Evaluating the distribution of electron acceptors can provide evidence of 
where and to what extent hydrocarbon biodegradation is occurring. 
 
DO concentrations ranged from 8.30 mg/L in well MW-3 to 10.60 mg/L in the off-
site supply well. Oxygen reduction potential (ORP) showed positive redox 
potentials throughout the Site. As previously noted, positive redox potentials are 
more energetically favorable in utilizing electron acceptors during chemical 
reactions. This promotes the removal of organic mass from the contaminated 
groundwater by indigenous bacteria in the subsurface during the release of the 
transfer of electrons. 
 
2.2  Sampling of Off-Site Well at 5443 Tesla Road    
 
On August 15, 2006, SOMA contacted Wente to inform them that the off-site well 
needed to be sampled. SOMA’s field personnel began extracting groundwater from 
the well using the downhole pump within the well. During purging, measurements 
for DO, pH, temperature, electrical conductivity, and turbidity were recorded using 
a U-10 meter. Measurements for ORP were recorded using a hand held Hanna 
ORP meter. A groundwater sample was collected when all of the field parameters 
stabilized. This occurred when approximately 36 gallons of groundwater had been 
purged.  
 
The field measurements taken from the supply well during purging activities is 
shown in Appendix B. Based on the information supplied by Wente, the total depth 
of this well is 125 feet bgs. In 1972 the pump was installed at 100 feet bgs. The 
water from this well is used solely for irrigation of the vineyards. The letter 
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referencing the off-site supply well and piping diagram of the pump are included in 
Appendix D.       
 
2.3  Laboratory Analysis 
 
The historical total petroleum hydrocarbons as gasoline (TPH-g), total petroleum 
hydrocarbons as diesel (TPH-d), total petroleum hydrocarbons as motor oil (TPH-
mo), benzene, toluene, ethylbenzene, and total xylenes (BTEX), and Methyl 
tertiary Butyl Ether (MtBE) groundwater analytical results are shown in Table 1.   
 
All TPH-g, TPH-mo, BTEX, and MtBE constituents were below the laboratory 
reporting limit throughout the Site. 
 
TPH-d was detected in wells MW-3 and the on-site supply well at 76 ug/L and       
95 ug/L, respectively; TPH-d was below the laboratory reporting limit in the off-site 
supply well and wells MW-1 and MW-2. However, the TPH-d analytical results in 
the groundwater samples collected from wells MW-3 and the on-site supply well 
varied due to the presence of irregular chromatographic patterns, the presence of 
heavier hydrocarbons, and analytical peaks during laboratory testing. The 
laboratory report is shown in Appendix C and provides further clarification on the 
variations.  
 
Table 2 shows the analytical results for gasoline oxygenates and lead scavengers. 
All gasoline oxygenates and lead scavengers were below the laboratory reporting 
limit in all of the groundwater samples collected during this monitoring event.    
 
Table 3 shows the historical concentrations of volatile organic compounds (VOCs) 
in the groundwater. Tetrachloroethene, 1,1,1-Trichloroethane, Cis-1,2-
dichloroethene, Trans-1,2-dichloroethene, vinyl chloride, 1,2-Dichloropropane, and 
1,1-Dichloroethene were all below the laboratory reporting limit in the groundwater 
samples collected from the on and off-site supply wells. All other VOCs were also 
below the laboratory reporting throughout the Site.      
 
Table 4 shows the historical concentrations of metals in the groundwater. 
Cadmium, chromium, and lead were all below the laboratory reporting limit in the 
samples collected from both supply wells. Nickel was detected at 34 ug/L in the on-
site supply well and was below the laboratory reporting limit in the off-site supply 
well. Zinc was detected in the on-site supply well and off-site supply well at 60 ug/L 
and 1,200 ug/L, respectively.   
 
Appendix C includes the laboratory report and chain-of-custody (COC) form for this 
monitoring event.    
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3.0       Conclusions and Recommendations 
 
The results of the Third Quarter 2006 groundwater monitoring event can be 
summarized as follows: 
 

• The groundwater flow direction has remained north to northwesterly 
across the Site; however, the groundwater gradient has decreased.  

 
• Based on the results of the bio-attenuation study, indigenous bacteria 

have effectively removed organic mass from the impacted groundwater 
in the subsurface. This is evidenced by the high DO levels and positive 
redox potentials observed throughout the Site.   

 
• All hydrocarbons, with the exception of trace TPH-d concentrations in 

well MW-3 and the on-site supply well, as well as, all gasoline 
oxygenates and VOCs were below the laboratory reporting limit.  Zinc 
was detected in both supply wells. The maximum zinc concentration was 
detected in the off-site supply well. During this monitoring event nickel 
was detected for the first time in the on-site supply well.    

 
• Based on the Cal DHS primary MCL level for summary of drinking water 

screening levels for human toxicity, nickel has a rating of 100 ug/L; zinc 
has a rating of 5,000 ug/L.  Based on the criteria, both nickel and zinc 
are below these levels in the supply wells.  

 
• In previous monitoring events, chlorinated solvents, which included 

chloromethane and chloroethane, were detected in the groundwater. 
However during this monitoring event no chlorinated solvents were 
detected.  

 
• Based on the previous detection of tetrahydrofuran in the off-site supply 

well, on August 23, 2006 the ACEHS requested analysis of this 
compound. However, tetrahydrofuran was not detected in either of the 
supply wells during this monitoring.   
 

Based on the results from this monitoring event, SOMA recommends that a no 
further action status be adopted in connection with the petroleum hydrocarbon and 
VOC contamination in the groundwater at this site. Upon concurrence from the 
ACEHS, all site wells will be properly decommissioned by SOMA.          
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Figure 1:  Site vicinity map.
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SOMA’s Groundwater Monitoring Procedures 
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Field Activities 
 
On August 15, 2006, SOMA’s field crew conducted a groundwater monitoring 
event in accordance with the procedures and guidelines of the Alameda County 
Environmental Health Services and the California Regional Water Quality Control 
Board. Figure 2 shows the locations of the wells. 
 
Water Level Measurements 
 
On August 15, 2006, a total of three monitoring wells (MW-1 to MW-3) were 
measured for depth to groundwater. On August 15, 2006, additional field 
measurements and grab groundwater samples were collected from all of the 
monitoring wells, as well as, an onsite supply well and off-site supply well.  
 
Prior to measuring the groundwater depth at each monitoring well, equalization 
with the surrounding aquifer was achieved. The well cap was removed from each 
well, and the pressure in each well was then allowed to dissipate. This allowed for 
a more stable water table level within the well. After a few minutes, and once the 
water level in the well stabilized, the depth to groundwater in each monitoring well 
was measured from the top of the casing to the nearest 0.01 foot using an electric 
sounder.  
 
The depth to groundwater in each monitoring well was measured from the top of 
the casing to the nearest 0.01 foot using an electric sounder. Harrington Surveys 
Inc., of Walnut Creek, surveyed the Site on June 3, 2005. The survey datum was 
based on an elevation of 566.57 NAVD 88. Top of casing elevation data and the 
depth to groundwater in each monitoring well was used to calculate the 
groundwater elevation.  
 
The survey data is included in Appendix B for the monitoring wells. The survey was 
conducted to comply with EDF requests for electronic reporting of data to the State 
Water Resources Control Board (SWRCB) Database. 
 
Purging and Field Measurements 
 
Prior to collecting samples, each monitoring well was purged using a disposable 
polyethylene bailer. At the supply wells, groundwater was extracted using an active 
pump within the well.    
 
During the purging activities, groundwater parameters such as DO, pH, 
temperature, EC, and turbidity were measured using a Horiba, Model U-10 multi-
parameter instrument. ORP was measured using a hand held Hanna ORP meter. 
The equipment was calibrated at the Site using standard solutions and procedures 
provided by the manufacturer. 
 
The pH of groundwater has an effect on the activity of microbial populations in the 
groundwater. The groundwater temperature affects the metabolic activity of 
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bacteria. The groundwater conductivity (EC) is directly related to the concentration 
of ions in solution. 
 
There is a strong correlation between the turbidity level and the biological oxygen 
demand of natural water bodies. The main purpose for checking the turbidity level 
is to provide a general overview of the extent of the suspended solids in the 
groundwater. 
 

ORP (oxidation reduction potential) is the measure of the potential for an oxidation 
or reduction process to occur. In the oxidation process a molecule or ion loses one 
or several electrons. In the reduction process a molecule or ion gains one or 
several electrons. The unit of the redox potential is the Volt or m-Volt. The most 
important redox reaction in petroleum contaminated groundwater is the oxidation of 
petroleum hydrocarbons in the presence of bacteria and free molecular oxygen. 
Because the solubility of O2 in water is low (9 mg/L at 25 oC and 11 mg/L at 5 oC), 
and because the rate of O2 replenishment in subsurface environments is limited, 
DO can be entirely consumed, when the oxidation of only a small amount of 
petroleum hydrocarbons occurs. 
 
Oxidation of petroleum hydrocarbons can still occur, when all the dissolved O2 in 
the groundwater is consumed, however, the oxidizing agents (i.e., the constituents 
that undergo reduction) now become NO-

3, MnO2, Fe (OH)3, SO4
2- and others 

(Freeze and Cherry, 1979). As these oxidizing agents are consumed, the 
groundwater environment becomes more and more reduced. If the process 
proceeds far enough, the environment may become so strongly reduced that the 
petroleum hydrocarbons may undergo anaerobic degradation, resulting in the 
production of methane and carbon dioxide. The concept of oxidation and reduction 
in terms of changes in oxidation states is illustrated below.   
 

                                                      Oxidation 

(Eh, mV) 

 

-40     20       0        20      40 

  

Reduction 

 
The purging of the wells continued until the parameters for DO, pH, temperature, 
EC, turbidity, and redox stabilized or three casing volumes were purged.  
 
Sampling 
 
On August 15, 2006, for sampling purposes, after purging, a disposable 
polyethylene bailer was used to collect sufficient samples from each monitoring 
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well for laboratory analyses. Samples from the supply wells were collected using 
the active downhole pumps. 
 
The groundwater sample was transferred to four 40-mL VOA vials and preserved 
with hydrochloric acid. The vials were then sealed to prevent the development of 
air bubbles within the headspace. The groundwater sample was also transferred 
into a one-liter non-preserved amber glass container. The groundwater samples 
from each supply well were further transferred into a 250-milliliter poly container. 
All groundwater samples were placed in an ice chest along with a chain of custody 
(COC) form. On August 15, 2006, upon completion of the monitoring event, 
SOMA’s field crew delivered the groundwater samples to Curtis and Tompkins in 
Berkeley, California.  
 
Laboratory Analysis 
Curtis and Tompkins, a state certified laboratory, analyzed the groundwater 
samples at both the monitoring wells and supply wells for TPH-g, TPH-d, TPH-mo, 
BTEX, MtBE, gasoline oxygenates, lead scavengers, and volatile organic 
compounds (VOCs). The supply wells were further monitored for metals.   
 
EPA Method 5030B was used to prepare the samples for TPH-g, BTEX, MtBE, 
gasoline oxygenates, lead scavengers, and VOCs; and analyzed using EPA 
Method 8260B. EPA Method 3520C was used to prepare the samples for TPH-d 
and TPH-mo; and analyzed using Method 8015B. Metals, which included 
cadmium, chromium, lead, nickel, and zinc were prepared using EPA Method 
3010A and analyzed using EPA Method 6010B. The metals were also filtered at 
the laboratory to verify a more accurate reading.   
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Appendix B 

Table of Elevations & Coordinates on Monitoring Wells 

Measured by Harrington Surveys, Inc.,  

and  

Field Measurements of Physical, Chemical, & Biodegradation 

Parameters of the Groundwater Samples  

at Time of Sampling 
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Chain of Custody Form and Laboratory Report 
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