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Mr. Jerry Wickham 
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1131 Harbor Bay Parkway, Suite 250 
Alameda, California  94502-6577 

Subject: Ralph Site-WP Dyer, Alameda County Case No. RO0002627 

Dear Mr. Wickham: 

This report presents a summary of the transformer insulation oil release associated with wind farm 
equipment operated by enXco North America (“enXco”) in unincorporated Alameda County (Figure 1).  
It is our understanding that on 14 June 1999, transformer oil leaked from a transformer that was damaged 
by a malfunctioning wind turbine.  As part of the emergency response, the Alameda County Department 
of Environmental Health Services (“ACDEHS”) was notified.  The affected soil was excavated and 
off-hauled to Altamont Landfill.  Soil samples were collected before and after excavation, which showed 
that soil containing petroleum hydrocarbons (quantified as “oil and grease”) at up to 10,000 milligrams 
per kilogram (“mg/kg”) remained in the soil.  Further excavation was not viable due to the danger of 
undermining the structural integrity of the transformer and supporting concrete pad.   

In a letter dated 1 September 2006 to FORAS Service Corporation, the predecessor company to enXco, 
the ACDEHS requested that a technical report be provided to document the site conditions, remedial 
activities, conclusions regarding current and potential future human health and environmental impacts, 
and recommends further actions, as appropriate.  BASELINE Environmental Consulting (“BASELINE”) 
has prepared this report on the behalf of enXco to satisfy ACDEHS’s request. 

Transformer Insulating Release 
The summary of events described below is based on the Emergency Incident Report and Sequence 
of Events Report and Action Plans (Attachment A) prepared by FORAS.  On 14 August 1999, at 
about 2:30 PM, one of the main electrical breakers for the wind turbine site tripped, indicating an 
electrical fault.  Two technicians with FORAS responded and found that transformer FAXF0112 
(“Transformer 112”), which was mounted on a concrete pad, appeared to have had an internal 
fault and oil was seeping out of the radiator.  One of the wind turbine risers, No. 0558, had 
experienced an electrical malfunction, and the jumper wire had burned on the pothead, which 
started a fire.  The fire was contained by California Department of Forestry using fire trucks, air 
tankers, helicopters, and other support vehicles.  FORAS notified the California Office of 
Emergency Services, Livermore Fire Department, and the ACDEHS.  FORAS also completed a 
hazardous Waste Emergency Incident Report in accordance with their emergency response 
procedures.   
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It was determined that the cause of oil release was a turbine blade falling and striking the 
transformer’s radiator.  The turbine blade cracked the radiator allowing the inhibited transformer 
oil (“insulating oil”) to leak out.  The transformer lost an estimated 400 gallons of insulating oil, 
which caused the transformer to overheat and triggered the electrical fault. 

At 6:30 PM on 14 June 1999, FORAS mobilized a backhoe in response to the release.  The 
backhoe operator began excavating and placing the impacted soil on a polyurethane tarp.  The 
excavation of soil was halted at 8:00 PM, presumably due to darkness, and resumed the next day.  
Excavation of the impacted soil was completed on 17 June 1999 and the soil was covered with a 
tarp.  The depth of excavation ranged from 3.5 feet below ground surface (“bgs”) around the 
transformer pad to 2.0 feet bgs to the east.  Approximately 70 cubic yards of soil were excavated. 

FORAS collected one soil sample of the excavated stockpiled soil on 17 June 1999, identified as 
“Dyer Transformer 112”, and submitted the sample under chain-of-custody protocol to 
Chromalab, Inc., a California-certified analytical laboratory.  Based on guidance from the 
ACDEHS, FORAS requested the following analysis: 

• Total extractable petroleum hydrocarbons (“TEPH”) as mineral oil in accordance with U.S. 
Environmental Protection Agency (“EPA”) Test Method 8015M; 

• Total oil and grease in accordance with EPA Test Method 5520E; and 

• Polychlorinated biphenyls (“PCBs”) in accordance with EPA Test Method 8080A. 

A copy of the laboratory report is provided as Attachment B.  The laboratory reported that the soil 
contained 23,000 mg/kg TEPH quantified as mineral oil and 22,000 mg/kg quantified as total oil 
and grease.  No PCBs were reported above the laboratory reporting limits.  The reporting limit for 
individual PCB compounds was 0.050 mg/kg, which is below the San Francisco Regional Water 
Quality Control Board’s (“Water Board”) most conservative Environmental Screening Level 
(“ESL”) for PCBs (0.22 mg/kg,).1 

On 21 June 1999, FORAS collected six confirmation soil samples (Samples #2 through #7) from 
within the excavation to evaluate the effectiveness of the response action (Figure 2).  Samples #5 
through #7 were collected near the base of the transformer pad.  These soil samples were also 
submitted to Chromalab under chain-of-custody protocol and were analyzed for the following: 

• Total oil and grease in accordance with EPA Test Method 5520E; and 

• PCBs in accordance with EPA Test Method 8080A. 

A copy of the laboratory report is provided as Attachment B.  The laboratory reported that the soil 
samples contained total oil and grease at concentrations ranging from 96 to 10,000 mg/kg.  No 
PCBs were reported above the laboratory reporting limits of 0.05 mg/kg. 

                                                 
1 Assuming residential land use where groundwater is a current or potential drinking water source.  San Francisco Regional 
Water Quality Control Board (“Water Board”), 2008, Screening for Environmental Concerns at Sites with Contaminated Soil 
and Groundwater, Interim Final, May, Table A. 



Mr. Jerry Wickham 
19 November 2009 
Page 3 

Y9371-00.01346 

The analytical results were provided to ACDEHS.  In a letter dated 29 June 1999, Mr. Larry Seto 
of the ACDEHS indicated that he had reviewed the laboratory test results and noted that two of the 
samples, Samples #6 and #7 contained petroleum hydrocarbons quantified as total oil and grease, 
at 6,500 and 10,000 mg/kg, respectively.  The correspondence indicates that Mr. Seto was 
informed that the location where these soil samples were collected could not be over-excavated 
because further excavation would compromise the structural integrity of the transformer pad.  Mr. 
Seto authorized the backfill of the excavations with clean fill material.  According to the 
Emergency Incident Report prepared by Mr. Paul Smith of FORAS on 21 June 1999 
(Attachment A), excavated soil was disposed of at Altamont Landfill. 

Site Description 
The release site is located within the Altamont Hills, northeast of Livermore, California in 
unincorporated Alameda County.  The elevation of the site is approximately 1,000 feet above 
mean sea level.  This area, known as the Altamont Upland physiographic area, is part of the larger 
Livermore drainage unit, which occupies the northern and eastern portion of the Alameda Creek 
watershed.  The Altamont upland includes rolling, grass-covered hills and is largely underlain by 
non-water bearing sandstone, siltstone, and shale of the Great Valley Sequence.2,3  The term “non-
water bearing” indicates that the groundwater in this formation is insufficient in quality and/or 
quantity for domestic water production. 

Surface water in the Altamont Upland area flows from the ridges down through the valleys and 
discharges into local drainages.  These natural drainages, which are seasonal, ultimately drain 
toward the San Francisco Bay, when surface water flow is sufficient.4 

Local hydrology data were obtained from groundwater monitoring conducted at Altamont 
Landfill, which is located just to the south of the insulating oil release site (Figure 3).  The depth 
to groundwater at the insulating oil release site is estimated to be approximately 100 feet bgs 
based on publicly available data obtained on the Water Resources Board’s Geotracker website.  
Altamont Landfill has a groundwater monitoring well (B-8, Figure 4) that is located 
approximately 2,000 feet southwest of the insulating oil release site.  Based on the elevation 
contours from the U.S. Geological Survey Byron Hot Springs Quadrangle map, the elevation of 
groundwater well B-8 and the ground surface at the insulating oil release site are similar; around 
980 to 1,000 feet above mean sea level.  The Geotracker website reports that the depth to 
groundwater measurements in groundwater well B-8 have ranged from 112.68 to 114.72 feet.5 

The nearest residential receptors are located along Dyer Road to the east, over a mile from the 
insulating oil release site.  The nearest commercial receptor location is Altamont Landfill; the 
landfill’s office buildings are located approximately one mile south of the insulating oil release 

                                                 
2 California Department of Water Resources, 1966, Livermore and Sunol Valleys, Evaluation of Ground Water Resources, 
Bulletin No. 118-2, August. 
3 Graymer, R.W., et al., 1966, Preliminary Geologic Map Emphasizing Bedrock Formations in Alameda County, California. 
4 Information Sheet, Order No. R5-2009-____, Waste Management Of Alameda County, Inc., Altamont Landfill And Resource 
Recovery Facility, Alameda County. 
5 Geotracker Website: http://geotracker.swrcb.ca.gov/; Altamont Lf/Resource Recovery (L10005834311), 10840 Altamont 
Pass, Livermore, Ca 94550. 
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site.  BASELINE requested a nearby well search from Alameda County Zone 7 Water Agency to 
determine if there were any water supply wells within one-mile of the insulating oil release site.  
The survey indicated the nearest water supply wells were east of Dyer Road, over a mile from the 
insulating oil release site (Attachment C). 

Inhibited Transformer Oil 
Inhibited transformer oil was used in Transformer 112 as a coolant and was released when the 
radiator was damaged.  The oil used in the transformer was manufactured by Pennzoil Products 
Company and is described in the attached Material Safety Data Sheet (“MSDS”) as a light 
naphthenic hydrotreated distillate (Attachment D).  The National Fire Protection Agency has rated 
this product’s health risk as slight.  The product is not known to contain any SARA Title III, 
Section 3136 reportable chemicals at or greater than 1.0 percent for non-carcinogens and 0.1 
percent for carcinogens. 

The composition of mineral oils varies depending on the crude oil source, the refining process and 
the additives present.  The primary human health hazard is from inhalation or ingestion of mineral 
oil mists.  Epidemiological studies of laboratory animals indicates that there is significant 
evidence that mildly refined mineral oils are carcinogenic, but there is no evidence that severely 
refined mineral oils are carcinogenic.7  The information contained in the MSDS states that “The 
international Agency for Research on Cancer has concluded that highly refined mineral oils are 
Group 3 Substances, not classifiable as to their carcinogenicity to humans.”  The information 
provided in the MSDS indicates the oil emulsifies in water. 

Field Reconnaissance 
On 3 November 2009, Mr. James McCarty, a registered professional engineer with BASELINE 
conducted a field visit to the release site with Mr. Chris Dreiman of enXco.  Mr. McCarty did not 
observe any staining on the surface due to the insulating oil release that occurred in 1999.  
Transformer 112 is mounted on a concrete pad with the radiator located on the south site 
(Figure 5).  The concrete pad is constructed as a “slab on grade,” i.e., does not have a subsurface 
foundation on any significance.  The transformer is located in close proximity to a change in grade 
(Figure 6), which accounts for the release pattern as shown in Figure 2.  The change in grade 
would have caused oil to flow away from the transformer rather than pooling immediately around 
the transformer.  Subsurface conduits containing high voltage lines were observed to enter the 
transformer from the east.  Mr. Dreiman indicated that the high voltage lines conducted 21,000 
volts of electricity. 

Conclusion 
The release of the transformer insulating oil was successfully contained, primarily by the rapid 
initial response.  Approximately 70 cubic yards of soil were excavated, which sample analysis 

                                                 
6 Section 313 Emergency Planning and Community Right-to-Know Act, which is also known as Title III of the Superfund 
Amendments and Reauthorization Act (“SARA”). 
7 World Health Organization International Agency For Research On Cancer, 1998, IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans, Volume 33, Polynuclear Aromatic Hydrocarbons, Part 2, Carbon Blacks, Mineral Oils 
(Lubricant Base Oils and Derived Products) and Some Nitroarenes, Summary of Data Reported and Evaluation, 20 April. 
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REGIONAL LOCATION Figure 1
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SOIL EXCAVATION and SAMPLE LOCATIONS Figure 2
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TRANSFORMER OIL RELEASE SITE Figure 3
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TRANSFORMER 112 Figure 5
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Transformer 112, view looking west. Note the radiator which contains the transformer insulating oil
on the right hand side.
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TRANSFORMER 112 Figure 6
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Transformer 112, view looking west. Note the grade change which resulted in the oil flowing east and
pooling in the flat area below.



 

 

ATTACHMENT A 

EMERGENCY INCIDENT REPORT 
SEQUENCE OF EVENTS REPORT AND ACTION PLANS













 

 

ATTACHMENT B 

LABORATORY REPORTS 



















































 

 

ATTACHMENT C 

WELL LOCATION MAP 





 

 

ATTACHMENT D  

MATERIAL SAFETY DATA SHEET 

 
















