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Abengoa Mojave Solar
Staff’'s Opening Testimony
June 29, 2010

Worker Safety/Fire Protection
Alvin Greenberg, Ph.D.

Staff offers this supplemental Opening Testimony regarding staff's broposed Condition
of Certification WORKER SAFETY-6

WORKER SAFETY-6 .

This proposed condition would require mitigation of direct and cumulative project-related
impacts to the San Bernardino County Fire Department (SBCFD). The applicant is
requesting the removal of any dollar amount from the options listed. The applicant
claims that the presence of a dollar amount would inhibit negotiation with the SBCFD.

Staff is sympathetic to all parties who must deal with this very difficult issue of
mitigation. However, the California Environmental Quality Act (CEQA) requires staff to
identify impacts and propose appropriate mitigation and not defer mitigation to some
later negotiation. While staff strongly supports the project owner reaching an agreement
with the SBCFD regarding funding of its project-related share of costs to provide
appropriate mitigation of project-related impacts on fire protection, accidental
spills/releases of hazardous materials (Hazmat), rescue, and emergency medical
services (EMS services), it cannot abrogate its responsibility under CEQA to propose
feasible mitigation.

Background

Since the publication of the Revised Staff Assessment, staff has continued to review the
emergency response needs of the proposed solar power plants which would be located
in San Bernardino, Riverside, and Kern Counties. Staff has also met with the SBCFD
and the Riverside County Fire Department. Staff has considered the position of the

~ SBCFD and all relevant information as well as past experience at existing solar power
plants that are similar to but smaller than the proposed AMS project. Staff reviewed the
records of emergency responses of the San Bernardino County Fire Department
(SBCFD) to the only three thermal solar power plants in the state. These are the Solar
Electric Generating Station (SEGS) 1 & 2 (43.8 MW) in Daggett (operating since 1984),
SEGS 3-7 (150 MW) at Kramer Junction (1989), and SEGS 8 & 9 (160 MW) at Harper
Dry Lake (1989). Staff also reviewed what records were immediately available at the
three solar plants. All sources stated that their records were incomplete and not
comprehensive. Staff believes that the past experience at the three active thermal solar
power plants in San Bernardino County is applicable to all similar solar power plants
being proposed regardless of the county involved. Staff offers this background
information as a basis to support staff's contention that no matter where the solar plant
is located, the local fire department having jurisdiction will have to provide some level of
services in five areas of response:



Plan reviews, inspestions, and permitting
Fire response

Hazmat spill response

Rescue

Emergency Medical Services (EMS)

S

Past Fire Department Résponses at Existing Thermal Solar Power Plants
Three types (as categorized by the SBCFD) of fire department responses to the solar
power plants were surveyed (CEC 21010r; CSBFD 2010a, d, €, f, and h):

1. Plan reviews

2. Hazmat and fire inspections

3. Emergency Response including medical, fire, rescue, and hazardous materials
incidents

Regarding visits to the sites for plan review during the years the plant was operating,
the SBCFD made four visits to the Kramer Junction facility and one visit to the Harper
Lake facility. -

Regarding site visits for inspections, reviews, enforcement activities, and follow ups, the
SBCFD made 10 inspections to Daggett since 2008, totaling 24 hours of time, 48 visits
to Kramer Junction since 2003, totaling 128 hours of time, and 29 visits to Harper Lake
since 2004, totaling 105 hours of time.

Including emergency response for fire, rescue, medical and hazardous materials
incidents, approximately 30 incidents occurred since 1998 that required the SBCFD
(and other fire stations through mutual aid agreements) to respond to the three solar
power plant sites. These included fires, fire alarm activations, injuries, medical
emergencies, hazardous materials spills, complaints/calls from the public, and false
alarms. However, the available records did not include documentation of a major fire at
the SEGS 8 facility (80 MW) in January of 1990 that required a large part of the regional
resources from four different fire districts including the San Bernardino County, Edwards
Air Force Base, California Department of Forestry (now Cal Fire), and the Kern County
fire departments (CSBFD 2010c). Note that AMS is 250 MW, at one site. This fire is the
largest incident that has occurred at a solar thermal plant in California and
demonstrates the magnitude of fire department resources that can be required to
respond to a fire at a large thermal solar facility. The inability to quickly control this event
had ramifications for the project’s finances and reliability - it took almost two years to
bring the SEGS 8 heaters back on-line and supplement the solar field generation.

According to the Daggett solar plant records, only three incidents in the life of the plant
required emergency services (CEC 2010p):
1. Feb 25, 1999: An HTF fire occurred in the HTF tanks. This was a maijor fire and
the fire department allowed the fire to burn itself out over 2 days. There were no
injuries, but extensive damage occurred.



2. Feb 28, 2000: An employee had a suspected heart attack (which was actually
“caused by drinking a whole bottle of hot sauce), and an ambulance responded
from the fire department. '

3. May 15-17, 2010: An HTF spill of about 60 gallons occurred in the solar field. The
facility personnel cleaned it up on May 15 and reported it to San Bernardino
County on the next business day, May 17. When receiving the report the
dispatcher misunderstood the réport and sent out a 911 call indicating a spill is in
progress. The whole fire department showed up on scene.

According to information received from the Kramer Junction plant, the following
incidents required fire department response:
1. August 2002 for an unknown HazMat incident.
2. In 2007 when 30,000 gallons of HTF spilled.
3. In Feb. 2009 when a flex hose failure and a vapor cloud ignited. According to
Kramer Junction plant officials, the fire department was not needed as plant staff
had the situation under control. A concerned citizen had made a 911 call.

According to information received from the Harper Lake plant, only the January 1990
fire required fire department response.

To summarize, relying on sparse data received from the SBCFD for only the past 10
years and not including the 1990 SEGS 8 fire, the department responded to about 30
incidents and emergencies at the three solar locations, including two fires and two
hazardous materials spills. During the same period, the SBCFD conducted
approximately 90 inspections and visits for enforcement actions/plan reviews, totaling
about 260 hours of personnel time. The incident rate, therefore, for all three power

~ plants would be 30 in 12 years or 2.5 emergency calls per year or 0.83 emergencies per
solar plant per year. [Note: Staff wishes to caution that since the number of thermal
solar power plants is so few and their operating history so short, any conclusion as to
accident incident rates is weak from a statistical perspective. Simply put, the data set is
not robust enough to draw any definitive conclusions about the safety records of these
solar power plants. Nevertheless, this information and the incidence rate of emergency
response are provided to give a general idea of the past need for emergency response.)

Analysis of Impacts Due to the Abengoa Mojave Solar Project

The proposed power plant would be located in an area that is currently served by the
SBCFD. Within 15 miles is SBCFD Station #125 located in Hinkley, which is not ‘
permanently staff, but served by trained on-call local fire fighters and led by an off-site
Battalion Chief. According to the SBCFD, the station may or may not be able to
respond, and if they do, may only be able to respond with one or two engines,
depending upon the number of fire fighters who respond to the fire station. The next
stations to respond (Silver Lakes/Helendale Station and the Harvard Station) would take
- 20 to 50 minutes to respond.

The proposed AMS solar power plant (250 MW) is very different from the industrial,
commercial, and residential development in the San Bernardino County desert region. It



is also different from the existing solar plants located at Harper Lake and Kramer
Junction in San Bernardino County. The AMS solar power plant would be larger in scale
than the existing solar power plants and will have a huge amount of highly flammable
oxygenated heat transfer fluid in use at elevated temperatures and stored on site,
approximately 2,300,000 gallons. The amount of highly flammable oxygenated
flammable material stored and-used on-site, combined with the rather remote location
and the potential for escalation of a small fire into a large conflagration, presents an
emergency response challenge for the SBCFD.

Presently, the SBCFD is not able to respond to fire, hazmat, rescue, and EMS
emergencies in a timely manner at the AMS power plant. Staff has visited the SBCFD
fire station at Hinkley (Station #125). The station is small and out-dated with no room for
fire fighters to stay over-night. The standard fire department response for a fire or for a
hazmat spill includes response of six engines and at least three fire fighters on each
engine. To fight a fire inside a structure, the SBCFD must adhere to standard operating
procedures and Cal-OSHA regulations that require “two in, two out” (OSHA 2010a).

" Thus, a response of three fire fighters from one station would not allow fire fighters to
attack a fire from within a structure or conduct a rescue. Confined space and collapsed
trench rescues would also be problematic with only three fire fighters. Therefore, no
matter what size the fire or how many workers are initially in need of rescue, the SBCFD
would dispatch engines from at least three fire stations so that at a minimum, nine
firefighters are sent to the scene but the SBCFD would eventually dispatch a total of 9
engines. Even if mutual aid was available and a mutual aid pact was in effect, the
SBCFD would still have to respond to an emergency at the AMS site because it is the
Authority Having Jurisdiction.

Additionally, it is very important to note that the AMS power plant (along with the other
"solar power plants) will be located in an extremely harsh desert environment. The ability
of a fire fighter to perform duties while wearing a turn-out coat, heavy boots, and a
respirator (self contained breathing apparatus) is limited under the best of
circumstances. If conducting a rescue or fighting a fire that necessitates use of a
respirator, the high-temperatures of the desert, often exceed 115° F, severely limits a
fire fighter's ability to perform the duties to 15 minutes at a time. This severe time
restriction necessitates the mobilization of more fire fighters to respond to the
emergency.

Staff has considered the position of the SBCFD and all relevant information as well as
past experience at existing solar power plants that are similar to the proposed project.
The proposed facility would be located in an area that is currently served by the
SBCFD. The inspection, fire, hazmat, rescue, and EMS needs at the proposed AMS
power plant are real and would pose significant added demands on local fire protection
services. In addition, staff finds that the SBCFD’s Hazmat Response Team cannot
respond to hazardous materials incidents at the proposed facility with an adequate
response time due to the great distant involved. Staff has determined that the AMS
power plant would cause a significant direct and cumulative impact on the local fire
department. Staff also noted that the potential exists for a fire to escalate not only within



the solar power plant but beyond the power plant into a wild land fire. Even though this
is a desert environment, the scrub grasses and native plants are concentrated enough
to sustain a wild fire. Thus, a fire at the AMS site would place the nearby homes at risk
and possibly require more fire equipment and persornnel. Note that the site is 1765
acres, with a 10 mile fence line. The personnel and equipment needed to survey and
control this large perimeter to ensure a fire does not spread from the site is
considerable.:

The County of San Bernardino is faced with a multitude of renewable energy projects
proposed or considered for formal proposal. Some are wind and photovoltaic while
others are solar thermal projects that utilize large volumes of flammable heat transfer
fluid (AMS) or large volumes of highly flammable and explosive hydrogen gas (Callco).
All the projects are remotely located in the Mojave Desert in the largest county in the
United States. Response times for rescue, EMS, and fire suppression to these remote
sites would be very high even for a rural environment. The SBCFD has begun planning
to provide services for these projects and has produced a map showing the potential
locations of renewal energy facilities, existing fire stations, and possible new fire
stations (CSBFD 2010k). Under CEQA, staff must take into consideration the direct
individual project impacts to fire protection services as well as the cumulative impacts.
Staff also notes that budgetary shortfalls that impact fire services are common today
and San Bernardino County is no exception. These fiscal impacts limit the SBCFD from
providing the services that are needed to fulfill its mission.

Mitigation

Regarding potential mitigation, staff is proposing Condition of Certification WORKER
SAFETY- 6 that requires the AMS power plant to either negotiate a mitigation fee
agreement with the SBCFD to fund fire department capital improvements and make an
annual payment to mitigate the project’s individual impacts and its share of a cumulative
impact on the fire department.

Alternatively, staff suggests that AMS form and join a solar industry group or association
that will provide membership to all solar power plants located within the jurisdiction of
the SBCFD or even across the greater California desert region to negotiate payment for
their project-related shares of capital and operating costs to build and operate new fire
protection/response infrastructure for these large, remote industrial facilities The group
could ensure appropriate equipment and personnel as mitigation of project-related
impacts on fire protection services on the most cost-effective basis. Staff proposes that
the project owner be given this option to form and join a power generation industry
association or group so that this association or group could negotiate payment for their
project-related shares of SBCFD capital and operating costs. The association would be
able to raise funds, negotiate payment for emergency response services with the
SBCFD, and audit county and district fire department protection/emergency response
expenditures to ensure that funds go towards associated emergency response needs.
And, most importantly, develop and implement an appropriate fee structure for its
members based on project characteristics (e.g., size, technology, chemical usage, or
project location relative to emergency response infrastructure) and the re-payment of



funds' provided by its initial members upon the joining of new members. Staff urges the
applicant and the Committee to consider this approach.

Also, staff has developed an Emergency Response Matrix that staff, the fire
“departments, and project owners may use to assess the level of emergency response
need (CEC 2010q). This analytical tool has a weighting scheme for the various
categories of fire department response and utilizes professional judgment in the
assignment of the “score” to the categories. Staff has tested this methodology on
‘existing and planned solar power plants and finds it to be useful but cautions against
using it as the sole basis for determining need or for allocating financial responsibility for
direct individual or cumulative impacts. Otherwise, staff recommends that the applicants
prepare an independent fire needs assessment and a fire risk assessment for this and
each solar project to best assess impacts on emergency response services in the
jurisdictions. l
The SBCFD has modified th|s tool to address its own needs and has used it in part to
arrive at its estimated allocated costs for the AMS power plant (CSBFD 2010b; CSBFD
2010k Table 4). The minor difference in what staff calculated using the matrix for the
AMS project and that which the SBCFD calculated using its modified matrix are not
significant; both resulted in a score that the AMS project is a very high priority of
needing additional resources and mitigation. The amount of money proposed in the
Condition of Certification is based on a thorough review by SBCFD of its present
capabilities and needs. Staff met with representatives of the SBCFD and expert
consultants hired by the firé department to develop costs for capital improvements and
annual operating and malntenance (O&M) and allocate these costs to new projects
proposed for construction |n the County. The SBCFD states that it needs three
additional fire stations, upgrades to three existing fire stations, and three new fire
engines and appropriate stgffng in order to provide adequate service and emergency
response to 14 proposed renewable energy projects in the county (CSBFD 2010i and j).
Using the analysis prepared by Hoffman and Associates for the County of San
Bernardino (CSBFD 2010l), the county determined that a total capital cost of
$12,539,000 would be needed. Using the Emergency Response Matrix and weighting it
for the size in MW of each energy project and applying an “allocation factor” of 29% for
solar project based upon fire department service calls to various land use categories in
2009, the SBCFD determlned that the AMS project should be allocated $860,000 of
these costs for capital |mprovements As for annual O&M and staffing costs, $793,000
(CSBFD 2010I) was found by the above method to be the appropriate allocation for the
AMS project. The County has committed to fund the remaining 71 percent of the costs
through taxes and general fund expenditures to ensure that the needed fire stations,
upgrades, and staffing are Provided.

Staff has reviewed the cost figures and map of proposed renewable energy facilities
and fire stations prepared by the county and finds the costs to be reasonable and
consistent with the costs per square foot for building a fire station, for a new fire engine,
and for fire fighter salaries and benefits. Staff also agrees that the SBCFD’s
methodology for allocating costs of building and staffing new and upgraded fire stations

|
|
|
|



i
that the proximity of a home to the AMS plant causes the increased score due to risk of

fire or explosion. Staff furthermore bases its determination, in part, on its professional
experience and judgment. ,

Staff recommends that WQRKER SAFETY-6 be revised as follows:

WORKER SAFETY-6 The!project owner shall either:
(1) Reach an agreement, either individually or in conjunction with a
power generation industry association or group that negotiates on
behalf of its mem:bers, with the San Bernardino County Fire
Department (SBCFD) regarding funding of its project-related share of
capital and operatlng costs to build and operate new fire
protectlon/response infrastructure and provide appropriate equipment
as mitigation of prolect-related impacts on fire protection services
within the jUI’ISdICtlon
or
(2) Shall fund its share of the capltal costs in the amount of §860,00
and provide an annual payment of $793,000 to the SBCFD for the
support of new fire department staff and operations and maintenance
commencing W|th the start of construction and continuing annually
thereafter on the anniversary until the final date of power plant
decommlssmmng

Verification: At least thlrty (30) days prlor to the start of site mobilization, the
project owner shall provide'to the CPM:

(1) A copy of the individual agreement with the SBCFD or, if the owner
joins a power generation industry association, a copy of the bylaws
and group’s agreement/contract with the SBCFD.
or

(2) DocumentatnLn that the amount of $860,000 has been pald to the
SBCFD, documentation that the first annual payment of $793,000 has
been made, and shall also provide evidence in each January Monthly
Compliance Report during construction and the Annual Compliance
Report during operatlon that subsequent annual payments have been
made. !
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CSBFD 2010j- San Bernardino County Fire Department (TN 57304) SBCFD
Estimated Costs Station Construction, Equipment and Staffing.
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CEC 2010qg- CEC/A. Greenberg (TN 57321). Staff Decision Matrix.
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DECLARATION OF
Alvin J. Greenberg, Ph.D.

I,' Alvin J. Greenberg, Ph.D. declare as follows: _

1. 1 am presently a consultant to the California Energy Commission, Energy
Facilities Siting and Environmental Protection Division.

2. A copy of my professional qualifications and experience was attached to my
previous testimony and incorporated by reference herein.

3. | prepared staff's supplemental opening testimony on Worker Safety/Fire
Protection for the Abengoa Mojave Solar project based on my independent
analysis of the amendment petition, supplements hereto, data from reliable
documents and sources, and my professional experience and knowledge.

4. It is my professional opinion that the prepared testimony is valid and accurate
with respect to the issue addressed therein. :

5.1 am personally familiar with the facts and conclusions related in the testimony
and if called as a witness could testify competently thereto.

| declare under penalty of perjury that the foregoing is true and correct to the best of -
my knowledge and belief.

/
Dated: ')(*l"! lé 2(0/0 - Signed: \~
At: Sacramento, California /




APPLICATION FOR CERTIFICATION
For THE ABENGOA MOJAVE
SOLAR POWER PLANT

BEFORE THE ENERGY RESOURCES CONSERVATION AND DEVELOPMENT
COMMISSION OF THE STATE OF CALIFORNIA
1516 NINTH STREET, SACRAMENTO, CA 95814
1-800-822-6228 — WWW.ENERGY.CA.GOV

APPLICANT

Emiliano Garcia Sanz

General Manager

Abengoa Solar Inc.

11500 West 13th Avenue
Lakewood, CO 80215
emiliano.garcia@solar.abengoa.com

Scott D. Frier

Chief Operating Officer
Abengoa Solar Inc.

13911 Park Ave., Ste. 206
Victorville, CA 92392
scott.Frier@solar.abengoa.com

Tandy McMannes

2030 Addison Street, Suite 420
Berkeley, CA 94704
tandy.mcmannes@solar.abengoa.com

APPLICANT'S CONSULTANTS
Frederick H. Redell, PE
Engineering Manager

Abengoa Solar, Inc.

11500 West 13" Avenue

Lakewood, CO 80215
frederick.redell@solar.abengoa.com

COUNSEL FOR APPLICANT
Christopher T. Ellison

Ellison, Schneider & Harris
2600 Capitol Ave.
Sacramento, CA 95816
cte@eslawfirm.com

INTERESTED AGENCIES
California ISO

E-mail Preferred
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