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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2

08-AFC-12
Data Request 3: Please provide a copy of the grading and drainage plan.
Response: Please see Objections To Data Requests Of California Unions For Reliable

Energy, Set 2, dated August 3, 2009.

Data Request 4: Please provide a process flow diagram for biomass handling
including maximum equipment throughput.

Response: Please see the attached figure. (Attachment DR-4)

Data Request 5: Please provide a description of the biomass receiving and
unloading area including, e.g., mechanical or electronic drive-on
scales or conveyor belt scales, the hydraulic truck lifts, etc.

Response: After receiving the biomass from the trucks, the Dump Receiving Hoppers are
emptied by inclined Transfer Conveyors, which convey the material to the feed
points on the single Collecting Conveyor. The Collecting Conveyor moves the
biomass at 128,000Ibs/hr during which the material is weighed before dropping
into a Screener. The Screener filters out the larger pieces (overs), which fall into
the Hogger. In the Hogger, large pieces are re-sized and reintroduced into the
process. The pieces that pass through the Screener (accepts) are transferred on
an Inclined Conveyor up to the Positioning Conveyor. The Positioning Conveyor
creates a fuel storage pile that is approximately 1,740,000 ft3, with dimensions
420’ long, 140’ wide and 70’ high. A Reclaimer Conveyor will collect biomass
from the storage pile at 92,000 Ibs/hr transferring it from the pile to the Reclaimer
Transfer Conveyor. The Transfer Conveyor conveys biomass to the Bucket
Elevator Feed Conveyor. The Bucket Elevator Feed Conveyor will discharge into
the inlet of the Bucket Elevator Lift. The Bucket Elevator will lift biomass to the
top of a 90’ tall and 30’ diameter silo having a one-day storage capacity per
boiler. A Cross-over Conveyor is located above the Storage Silos and fills the
two silos. At the base of each silo, a Screw Conveyor transfers the biomass onto
its respective Metering Bin Feed Conveyor at 46,000 Ibs/hr. Each Metering Bin
Conveyor, at a 6 ft elevation, carries the material up to an elevation of 45 ft
where it discharges the biomass into each Fluid Bed Combustor Metering

Hoppers.

Data Request 6: Please provide a schematic drawing showing the biomass
handling and storage facility layout including all conveyors, fuel
aggregators, and installed emission controls.

Response: Please see the attached figure. (Attachment DR-4)

W:\27658033\00900-a-Data Requests Set 2.doc CURE_DR2-1



San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 7: Please provide a description of the biomass inspection and
cleaning procedures for removal of foreign materials such as
metals, stone, and dirt, e.g., with magnets, non-ferrous metal
detectors, trommel screens, etc.

Response: A magnet to remove metal will be installed over the conveyor that feeds the
biomass screen. A small transverse belt that is part of the magnet assembly will
discharge the collected metal to a nearby bin. The bin will periodically be
manually emptied.

Data Request 8: Please provide a description of the automatic conveyor, e.g.,
bucket, belt, screw, chain/drag, oscillating, pneumatic, etc.

Response: The current design of the conveyor system in the biomass handling includes belt
conveyors and a bucket elevator.

Data Request 9: Please provide a description of biomass “pre-sizing” by “fuel
aggregators” including a discussion of the typical particle sizes
of biomass waste products for loading into the fluidized bed
combustors and a description of the fuel aggregators including
their type (hammer mill, knife hog, etc.), type of screens
(scalping disk oscillating, shaker deck, etc.), power supply,
loading and unloading, maximum rated throughput, etc.

Response: Please see Objections To Data Requests Of California Unions For Reliable
Energy, Set 2, dated August 3, 2009.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 10: Please provide a description and schematic drawing of the
proposed fluidized bed combustion technology, including
pressure seals, maximum throughput, etc.

Response: A description of the fluidized bed technology is attached. (Attachment DR-10)
A schematic drawing of the fluidized bed combustion technology was included in
the AFC as Figure 3.4-5.

Data Request 11: Please discuss the type of fluidized bed combustor (in-bed or
over-bed feed system), feeder type (spreader, air swept,
gravity), fuel requirements (particle size, moisture content, ash
content), operating characteristics (residence time, fly ash
production), advantages, and disadvantages of fluidized bed
combustion technology.

Response: Attached are two papers from the biomass facilities equipment supplier
regarding this issue. (Attachment DR-10 and DR-11)
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 12; Please calculate annual average fly ash production for the
Project’s two biomass combustion facilities and document your
assumptions, or document your assumption in Attachment AQ-
1, p. 44 to the Applicant’s 3rd Response to CEC Data Request
Set #1 that a total of 30,459 tons of fly ash would be produced
each year.

Response: Fly ash production cannot be calculated, but it can be estimated. According to
the biomass equipment manufacturer, the hourly fly ash production is expected
to be approximately 5% of the fuel feed rate. Therefore, the approximate annual
average of fly ash production, assuming a 75% capacity factor is estimated to be
30,459 tons: (46,360 Ib/hr feed * 8760 hr/yr*0.75*4 boilers/2000 (Ib/tons)*0.05
equals 30,459 tons/year of fly ash.)

Biomass Fuel Analysis of 50/50
Blend of Agricultural Pruning and
Urban Wood

Fuel, % Btu (LHV)
ag pruning 57.00%
waste waste 43.00%
Fuel, TPY
ag pruning 101,527
waste waste 101,527
B.D.Blend Analysis
Carbon, % 49.63
Hydrogen, % 5.67
Sulfur, % 0.07
Oxygen, % 39.18
Nitrogen, % 0.86
Chlorine, % 0.06
Ash/Other, % 4.54
As Fired, Moisture % 19.25
Flowrate Ib/ hr 46,360

LHV = lower heating value

TPY = tons per year, based on 100 % capacity
of one boiler

Lb/hr = pounds per hour of biomass feed,
based on 100% capacity of one boiler.

Data Request 13: Please provide fly ash analyses from biomass combustion at
similar facilities. When providing percentages, please indicate
whether the values are based on “as combusted” or “bone dry.”

Response: Please see Objections To Data Requests Of California Unions For Reliable
Energy, Set 2, dated August 3, 2009.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 14; Please state whether fly ash generated by the Project would be
disposed of at a landfill. The response should identify the
amount of fly ash that would be disposed of in this manner and
the receiving landfills.

Response: Fly ash generated from the Project site is not anticipated to be disposed of at a
landfill. Potential uses for the ash were presented in response number 145 in
the Complete Response to CEC Data Request Set #1, dated July 15, 2009.

Data Request 15: Please provide estimates for the maximum daily and annual
average on-site electricity demand for the Project’'s electric-
powered equipment and facility operations including the reverse
osmosis water treatment facility, the “fuel aggregators,”
conveyors, baghouses, pumps, fans, motors, controls, lighting,
heating, ventilation, air conditioning, etc.

Response: The maximum daily on-site electricity demand (parasitic load) is estimated to be
9,240 KW. The average daily demand is estimated at 8,494 KW. Also, please
see Objections To Data Requests Of California Unions For Reliable Energy, Set
2, dated August 3, 2009.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 16: Please provide maximum emissions estimates for operating at
100 percent load and using 100 percent municipal green waste
and using the anticipated fuel mix of 50 percent municipal green
waste and 50 percent agricultural wood waste.

Response: The summary of maximum emissions estimates for operating at 100 percent
load and using 100 percent municipal green waste and using the anticipated fuel
mix of 50 percent municipal green waste and 50 percent agricultural wood waste
are presented in following Table DR-16a and Table DR-16b, respectively. The
detailed emission estimations and the vendor supporting data are all provided in
the Attachment DR-16. In addition, the emissions of 100% load using 100%
wood waste in the AFC have been revised and they can be found in the CEC’s
Data Request Set 1 Responses (DR135 and Attachment AQ-2).

Table DR-16a
Summary for Maximum Daily and Annual Emission Estimations Based on
100% Load, 100% Municipal Green Waste (per Boiler)

Daily Emissions (Ib/day) Annual Emissions (tons/year) *
NOy 160.7 12.13
SOy 144.4 11.91
Co 156.3 20.13
PMyq 172.3 23.61
PM, s 172.3 23.61
VOC 26.4 3.62

1. Annual emission are based on 2 cold start events and 75% operating capacity.

Table DR-16b
Summary for Maximum Daily and Annual Emission Estimations Based on
100% Load, 50% Urban Waste 50% Ag Waste(per Boiler)

Daily Emissions (Ib/day) Annual Emissions (tons/year) *
NOx 160.2 12.03
SOy 145.6 12.14
co 158.5 20.59
PMio 166.6 22.82
PM, s 166.6 22.82
VOC 24.7 3.39

1. Annual emission are based on 2 cold start events and 75% operating capacity.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 17: Please provide estimates for breathing losses of ammonia from the
Project’s four 20-gallon storage tanks.

Response: Breathing losses in tanks occur as a result of diurnal temperature variations. The
SJS ammonia storage tanks will be designed to withstand pressure changes
associated with diurnal temperature variations, and thus there will be no
breathing losses associated with the four ammonia 20,000 gallon storage tanks.

Data Request 18: Please provide a discussion of the disposal of solids and removal
of the evaporation ponds. Please indicate whether solids would be
removed occasionally or only at the end of the Project’s operational
life. Please quantify the amount of solids expected.

Response: Removal of solids from the pond will occur on a routine basis (e.g. biannually).
The amount of solids to be disposed of is unknown at this time.

Data Request 19: Please provide an estimate of the chemical composition of the
dewatered residues in the evaporation ponds in mg/kg for each
constituent.

Response: Please see Objections To Data Requests Of California Unions For Reliable

Energy, Set 2, dated August 3, 2009.

Data Request 20: Please discuss and estimate the quantity of the annual expected
mirror breakage at the Project’s solar fields.

Response: The annual 3,000 mirrors replaced at SEGS that is referenced in the data
request background is for all nine SEGS facilities (354 MW total). Improvement
in mirror technology since the construction of SEGS will result in reduced mirror
breakage at SJS 1&2. The estimated annual mirror breakage expected during
operation of SJS 1&2 is 0.2%.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 21:; Please provide information regarding the estimated frequency of
herbicide application at the solar field, the annual quantity of
herbicide(s) used, the active ingredient content in the formulation(s),
the type of application, and the amount of active ingredient applied
per application.

Response: This information has been provided in the Response to CEC Data Request Set
#1, docketed July 15, 2009 in the responses to requests nos. 90, 93, 96 and 97.
As stated in DR 96, “At this time the use of herbicides has not been determined
for the project”. However, as stated in response to DR 93 “Only herbicides
approved by the State of California will be used within the project site.”
Response to Data Request 93 and 96 of CEC Data Request Set #1 discusses
the frequency of application and the types of herbicides that may be used.

Data Request 22; Please indicate whether professional pesticide applicators or Project
personnel would apply the herbicide(s) at the Project site. If the latter,
please discuss any pesticide application training Project personnel
would receive.

Response: According to response to Data Request 93 of CEC Data Request Set #1, prior to
application of herbicide, the required permits from state and local authorities will
be obtained, and personnel accordingly trained. Herbicides will be applied in
accordance with applicable laws, regulations, and permit stipulations

Data Request 23: Please discuss best management practices for herbicide applications
to ensure protection of groundwater and biological resources and
indicate how these would be implemented at the Project.

Response: As stated in response to DR 93 “Only herbicides approved by the State of
California will be used within the project site.” Additional best management
practices will be described in the final industrial SWPPP. Herbicides will be
applied in accordance with applicable laws, regulations, and permit stipulations.

Data Request 24: Please provide a discussion of the persistence of herbicides that may
be used for brush and weed control at the Project’s solar fields.

Response: Response to Data Request 96 and 97 of CEC Data Request Set #1 discusses
the persistence of herbicides to be used for the Project. It is not anticipated that
there will be a significant buildup of herbicides that will not be degraded by the
soil over the life of the Project.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 25: Please identify what type of pile foundations (cast-in-hole piles or
driven piles) will be used for the Project’s structures that support
heavy equipment, e.g., the steam turbines or boilers.

Response: Foundations for the solar field will be drilled and poured piles. No driven piles
will be used. For the power block, according to the initial geotechnical report,
pile foundations will not be needed.

Data Request 26: If driven piles will be used to support the Project’'s heavily loaded
structures, please identify the type of pile driver (impact, vibratory)
that will be used to construct the supporting piles.

Response: Per response to request #25, above, this request is not applicable.

Data Request 27: Please identify the construction month during which pile drivers will
be used.

Response: Per response to request #25, above, this request is not applicable.

Data Request 28: Please identify the number of hours per day pile driving would be
conducted and the daily schedule for pile driving

Response: Per response to request #25, above, this request is not applicable.

Data Request 29: Please provide a discussion and quantitative analysis of potential
noise impacts from pile driving.

Response: Per response to request #25, above, this request is not applicable.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 30: Please state the number of acres within the Project site that are
subject to a Williamson Act contract and their corresponding
assessor parcel numbers.

Response: 468.88 acres are currently under Williamson Act contract. The remaining 171.12
acres of the project site are not under a Williamson Act contract. The three
assessor parcel numbers relevant to Williamson Act Cancellation are: APN 085-
030-55s, APN 085-030-57s, APN 085-030-58s

Data Request 31: Please state the number of Williamson Act contracts that apply to the
Project site.

Response: One Agriculture Land Conservation Contract applies — No. 3219

Data Request 32: Please provide a copy of all applicable Williamson Act contracts

Response: See Attachment DR-32.

Data Request 33: Please state whether a notice of non-renewal was filed with the
County of Fresno and the date of filing

Response: Yes, a Notice of Non-Renewal was filed. See answer to Request #34 below.

Data Request 34: If a notice of non-renewal has been filed, please indicate whether and
when it was recorded.

Response: The notice of non-renewal was recorded on April 14, 2009 by Fresno County.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

Data Request 35: Please rank alternative Project locations and state which would be
the preferred Project site alternative in the event that Fresno County
denies cancellation of the subject Williamson Act contracts.

Response: Please see Objections To Data Requests Of California Unions For Reliable
Energy, Set 2, dated August 3, 2009.
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

ATTACHMENT DR-4
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San Joaquin Solar 1 & 2 Hybrid Project
Supplemental Information
In Response to CURE Data Request Set #2
08-AFC-12

ATTACHMENT DR-10
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FLUIDIZED BED COMBUSTION
PROCESS DESCRIPTION

Fuidization is a term used to describe a phenomena that is created by passing an air stream vertically
upward through amass of solid particles. The upward ve ocity creates alifting, or buoyancy effect onthe
particles and results in the suspension of those particles within the air. Asthe ar velocities are increased
above aminimum fluidization velodity, the particlesare no longer held to normal solid-to-solid contact and
they begin to float and travel withinthe ar stream. Thefluidized mediaexhibitsthe physica characterigtics
of aflud and resembles a pot of water inaralling boil. Theresult is that the physica properties of the
mixture become very homogenous, al concentrations are evenly digtributed throughout the fluidized bed
and temperatures are uniform throughout.

Due to the fluid bed's inherent benefits, the technol ogy has been utilized more freguently in the combustion
of solid fues in the past twenty-five years. The fluidization effect of the bed media results in a condant
surface cleaning of the burning fue particle. Any ash and char that is created from the combustion of that
fud, asit is dowly being burned, will be scraped off by the etching effect of the sand. Thisdlowsanew
surface to be exposed to the combustion air and results in much faster and very complete thermal
conversion of the fuel particle.

In the fluid bed process, the bed media serves three mgjor purposes.

o |t acts as atherma storage medium to hold the heat within the system;
o |t provides the ignition source for fue that isfed into the unit; and
o |t deansthe surface of the fud particle exposing it to combustion air.

These properties dlow the fluid bed to burn much higher moisture content fuds because the bed media
retains suffident heat storage capacity to fird evaporate the moisture from the fud particles prior to
combugtion. Thisin itsdf is a sufficient advantage over many of the conventiona combustion systems,
which are limited in their ability to handle wet fuds because of the tendency of the high moisture content
to extinguish thefire.

The typicd philosophy for the operation of the EPI fluid bed isto use an externdly fired ar preheating
system to initialy heat the bed media up to the ignition temperature of the fud. By having the bed media
at these temperatures and then introducing a amdl quantity of fud, ignition can be established, and more
fuel added, to increase the combustion temperatures and overal syslemoutput. Asthe temperatures are
increased, more air and fud are added and the system is brought up to full operating and stable condition
without further use of supplementd fudl.

As fud is fed into the flud bed combustor, depending upon the fud particle Sze and characteristics, a
certain portion of its energy will be released directly into the bed, with the remainder being released as

W:\tech_doc\fbi_des.wpd Updated: February 7, 1996



combustion is completed in the vapor space or overbed region of the combustor.

Fluid Bed Process Deﬂ:rietion Page 2

The design objective of the fluid bed combustion process is to optimize the temperature profile throughout
the sysem. Temperatures within the bed are maintained hot enough to continudly ignite

the new fud being introduced, and temperatures in the vapor space are sustained below the ash fuson
temperature of the particular fud. The fluidized bed section of the combustion chamber is typicaly
maintained inthe range of 1400 to 1700°F (760 to927°C) and the vapor space temperaturesare generdly
limited to arange of 1600 to 1800°F (871 to 982°C).

Most of the temperature control comes from using excess air flows to dilute the combustiontemperatures
throughout the vessdl. However, insome Stugations where fud economy isimportant, such as with power
plant operations, the amount of excessair to be used can be minimized so that excess fud is not consumed
just for heating this added air. Under these conditions, a certain portion of the heat release from
combustion is removed directly from the fluid bed through the use of in-vessdl steam generating tubes
placed inthe bed and vapor space. This heat transfer surface cools the vessel with the forced circulation
flow of saturated water from the boiler seam drum. Aswater is pumped through these tubes, it extracts
heet directly from the vessd and seam is generated. The heet that is removed from the vessd resultsin
lower operating temperatures and adlows the system to mantain the desired temperature without

utilizing excess ar. For the same reason that the combustion efficiency of afud partideis extremdy high
within the fluid bed, the heat transfer rate from the bed to in-vessel seam generating tubes is dso very
rapid. Hesat transfer coefficients within the bed are typicaly up to ten times greater than in a standard
convective typeboiler. Consequently, acons derable amount of energy can be recovered from the system
and the amount of boiler surface can be minimized. This alows for economy of boiler surface design and
optimization of overd| fud consumption efficiency.

Due to the continued cleaning and exposure of fud surfaceto oxygenfor combustion and aso the uniform
temperatures and concentrations of fue and air within the system, the overal combustion efficiencies are
extremdy high in fluid bed combugtors. In fact, in many cases the carbon burn-out percentageswithinthe
combustor are in excess of 99% efficiency.

Asopposed to conventiond grate combustors, the EPI flud bed combustor produces no bottomash. EPI
has developed a proprietary bed cleaning system to continuoudly remove tramp materia from the bottom
of the fluid bed. Bed media aong with any tramp materid is drawn down through the gtatic portion of the
flud bed. The bed mediais screened of tramp meta and rocks, and reinjected back into the fluid bed
boiler vessd. This ceaning and recycling operation occurs continuoudy and without interruption to the
operations of the combustion system.
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The verility of the flud bed, withitsextended residence time and low operating temperatures, minimizes
the production of most emissons and alowsfor the application of various abatement techniques to further
reduce various pollutants. Emissons related to the products of incomplete combustion (PIC) such as;
carbon monoxide (CO), valdile organic compounds(V OC), total hydrocarbons (THC), dioxinsand furans
(PCDD and PCDF), are greetly minimized due to the high efficiencies of combustion associated with the
fluid bed.

Fluid Bed Process Deﬁcrietion Pages

More recently, fluid beds have beenthe combustion system of choice due to ther ability to control acid gas
emissons. By utilizing a sorbent materid such as limestone in the fluid bed, a chemica reaction occurs
under norma combustion operating temperatures, whereby the calcium oxide generated on ca cinationof
the limestone reacts with the sulfur from the fud to form a stable cacium sulfate (Qypsum) product. This
materiad becomes part of the ash particulate stream and can be removed from the system with the norma
particulate gas clean-up devices. Consequently, the sulfuric acid gas can be minimized, if not totally
eiminated, inamanner that isvery cost competitive to bothwet and dry acid gas scrubbers. The unreacted
cacdum oxide (CaO) that is carried out of the combustor as particulate dso asssts in the abatement of
hydrochloric (HCI) acid gasesin the cooler zones downstream of the combustor.

EPI has developed a sdective non-catdytic reduction (SNCR) system for the abatement of NOXx to be
used specificaly with it's fluid bed combustion systems.  The operating temperature profile, coupled with
the efficienciesof combustion associated with the fluid bed, provide optimum conditions for useof SNCR
to reduce emissons of NOx. EPI fluidized bed combustion sysems typically achieve NOx reductionsin
excess of 80%, with minima amounts of anmoniadip.

EPI'sfluid bed technology has continualy met this country's most stringent emissons congtraints, induding
Sx (6) fadlitiesinnon-attainment areas of Caifornia. EPI'sfluid bed technology has aso been considered
LAER (lowest achievable emission rate) for both CO and VOC, and BACT (best avalable control
technology) for NOx when coupled with SNCR for NOx abatement.
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In Response to CURE Data Request Set #2
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1.SECTION
FLUIDIZED BED TECHNOLOGY

Introduction

The following document was prepared by Energy Products of Idaho (EPI) for coal
combustion in small fluidized bed systems. Over the past twenty seven years, EPI has
provided 78 medium to small sized fluidized bed systems throughout the world.

Discussion

The success of many power plant projects is dependent on the fuel flexibility of the
combustion equipment. A plant designed for a single fuel may run profitably for many
years and then suddenly find that the fuel costs and/or emissions constraints have
increased to the point that the plant is no longer profitable. Fuel flexibility is the key to a
long term successful project.

Fluidized bed technology has provided more fuel flexibility than any other combustion
technology available today. Fluidized bed combustion and gasification systems are
located throughout the world in the industries of fossil fuel, wood products, paper, power
generation, agriculture, food processing, and municipalities recovering energy from
wastes such as municipal garbage and sludge, paper, paper sludge, coal, plastic, manure,
biomass, wood, and numerous other materials. The fluidized bed is suitable for burning a
wide range of materials containing varying moisture contents while generating the lowest
possible emissions.

i Fluidized Bed Combustion Process Description

Fluidization is a term used to describe a phenomenon that passing an air stream
vertically upward through a mass of solid particles. The upward velocity creates a
lifting, or buoyancy effect on the particles and results in the suspension of those
particles within the air. As the air velocities are increased above a minimum
fluidization velocity, the particles are no longer held to normal solid-to-solid
contact and they begin to float and travel within the air stream. The fluidized
media exhibits the physical characteristics of a fluid and resembles a pot of water
in a rolling boil. The result is that the physical properties of the mixture become
very homogenous; all concentrations are evenly distributed throughout the
fluidized bed and temperatures are uniform throughout.

Due to the fluidized bed's inherent benefits, the technology has been utilized in
the combustion of solid fuels over the past twenty-five years. The fluidization
effect of the bed media results in a constant surface cleaning of the burning fuel
particle. Any ash and char created from the combustion of that fuel, as it is
slowly being burned, will be scraped off by the etching effect of the sand. This
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allows a new surface to be exposed to the combustion air and results in much
faster and very complete thermal conversion of the fuel particle.

In the fluid bed process, the bed media serves three major purposes:

] It acts as a thermal storage medium to hold the heat within the system;
1 It provides the ignition source for fuel fed into the unit; and
] It cleans the surface of the fuel particle exposing it to combustion air.

These properties allow the fluidized bed to burn much higher moisture content
fuels because the bed media retains sufficient heat storage capacity to evaporate
the moisture from the fuel particles prior to combustion. This in itself is a
sufficient advantage over many conventional combustion systems that are limited
in their ability to handle wet fuels because of the tendency of the high moisture
content to extinguish the fire.

Fluidized bed technology is well suited for burning coal and wood wastes, either
separately or in combination. Coal and/or wood wastes are fed into the system
through overbed feeders. Pulverization of the coal is not necessary due to the
scrubbing action of the sand and the thermal inertia of the bed. Coal is sized to
3/4" to 1/2" and wood is sized to a 3-inch minus for handling considerations.
Once in the system, the combustion process begins. The fine portions of the
combined fuel stream begin burning as they are projected across the active bed.
The lighter particles may completely burn in the vapor space while the larger
particles fall onto the fluidized bed. Most of the larger fuel particles are thermally
oxidized in the active fluidized bed region. Coal and large wood particles take
longer to ignite than the fine particles. These heavier fuel particles overcome the
updraft from the fluidizing air and become part of the active bed. The bed is
maintained at a temperature of about 15000] F. At this temperature ignition of
coal and wood is relatively quick. As the fuel burns, the ash is liberated as small
particles that get carried out of the bed. This process limits the formation of
clinkers normally formed at higher combustion temperatures. Sorbents such as
limestone can be added to the bed to capture sulfur in the coal before it becomes
SO2, an acid gas emission. This process is described in more detail later in the

paper.
Fluidized Bed Operating Philosophy

The typical philosophy for the operation of the EPI fluidized bed is to use an
externally fired air preheating system to initially heat the bed media up to the
ignition temperature of the fuel. By having the bed media at these temperatures
and then introducing a small quantity of fuel, ignition can be established, and
more fuel added, to increase the combustion temperatures and overall system
output. As the temperatures are increased, more air and fuel are added and the
system is brought up to full operating and stable condition without further use of
supplemental fuel.
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As fuel is fed into the fluidized bed combustor, depending upon the fuel particle
size, moisture content and other characteristics, a certain portion of its energy
will be released directly into the bed, with the remainder being released as
combustion is completed in the vapor space or overbed region of the combustor.

The design objective of the fluid bed combustion process is to optimize the
temperature profile throughout the system. This optimum temperature minimizes
the production of NOy while maximizing the capture of sulfur. Temperatures
within the bed are maintained hot enough to continually ignite the new fuel being
introduced, and temperatures in the vapor space are sustained below the ash
fusion temperature of the particular fuel.  The fluidized bed section of the
combustion chamber is typically maintained in the range of 1400 to 1700JF (760
to 92701C) and the vapor space temperatures are generally limited to a range of
1600 to 1800[F (871 to 98211C).

Temperature control in the combustor is achieved by diluting the combustion
temperatures throughout the vessel with excess air, recycled flue gas or by direct
removal of a portion of the heat with inbed and/or vapor space heat transfer
surface. When fuel economy is important, such as with most power plant
operations, the amount of excess air can be minimized to insure maximum boiler
efficiency. Under these conditions, a certain portion of the heat release from
combustion is removed directly from the fluid bed through the use of in-vessel
steam generating tubes placed in the bed and vapor space. This heat transfer
surface cools the vessel with the natural circulation flow of saturated water from
the boiler steam drum. Water circulates through these tubes and extracts heat
directly from the vessel to generate steam. The removed from the vessel results in
lower operating temperatures and allows the system to maintain the desired
temperature without increasing excess air. For the same reason that the
combustion efficiency of a fuel particle is extremely high within the fluid bed, the
heat transfer rate from the bed to in-vessel steam generating tubes is also very
rapid. The heat transfer coefficient within the bed is typically ten times greater
than in a standard convective type boiler. Consequently, a considerable amount
of energy can be recovered from the system with a minimal amount of boiler
surface. This allows for economy of boiler surface design and optimization of
overall fuel consumption efficiency.

Combustion Efficiency and Emissions

Due to the continued cleaning and exposure of fuel surface to oxygen for
combustion and the uniform temperatures and concentrations of fuel and air
within the system, the overall combustion efficiencies are extremely high in fluid
bed combustors. In fact, in many cases the carbon burnout percentages within the
combustor are in excess of 99%. Because of the enhanced combustion efficiency
of the fluidized bed, it can operate at lower temperatures than other combustion
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technologies. Lower temperatures produce less NOx and less potential to form
slag on the combustor and boiler surfaces.

The versatility of the fluid bed, with its extended residence time and low
operating temperatures, minimizes the production of most emissions and allows
for the application of various abatement techniques to further reduce various
pollutants. The products of incomplete combustion (PIC) such as; carbon
monoxide (CO), volatile organic compounds (VOC), total hydrocarbons (THC),
dioxins and furans (PCDD and PCDF), are minimized due to the high combustion
efficiency of the fluidized bed.

Fluidized beds have been the combustion system of choice due to their ability to
control acid gas emissions. By utilizing an inexpensive calcium-based sorbent
material such as limestone in the fluid bed, a chemical reaction occurs under
normal combustion operating temperatures whereby the calcium oxide generated
on calcination of the limestone reacts with the oxidized sulfur from the fuel to
form a stable calcium sulfate (gypsum) product. This material becomes part of
the ash particulate stream and is removed from the system with the normal
particulate gas cleanup devices. Consequently, the sulfuric acid gas is minimized
in a manner that is very cost competitive to both wet and dry acid gas scrubbers.
The unreacted calcium oxide (CaO) that is carried out of the combustor as
particulate also assists in the abatement of hydrochloric (HCI) acid gases in the
cooler zones downstream of the heat transfer equipment.

Production of nitrogen oxides (NOy) is inherently low in fluidized bed systems
due to the reduced operating temperatures of the combustor. Typically the vapor
space temperatures are maintained at levels well below the temperature where air
borne nitrogen converts to NOx. At these reduced temperatures, the fuel bound
nitrogen is the source of most of the NOy produced. Given the wide range of
fuels that these systems handle, many times the most cost effective fuel contains
the highest amounts of nitrogen. To control the NOy produced by the fuel bound
nitrogen, selective non-catalytic reduction (SNCR) for NOy abatement is an ideal
solution. The operating temperature profile, coupled with the efficiencies of
combustion associated with the fluidized bed, provide optimum conditions for use
of SNCR to reduce emissions of NOx. These systems utilize ammonia (aqueous,
anhydrous or urea) as a reacting agent to abate NOy. Due to the simplicity of the
design, these systems are relatively inexpensive yet have a dramatic impact on
NOy abatement. Fluidized bed combustion systems typically achieve NOy
reductions in excess of 80%.

Fluidized bed technology has continually met the worlds most stringent emissions
constraints. It has also been considered LAER (lowest achievable emission rate)
for CO and VOCs, and BACT (best available control technology) for NOy
especially when coupled with SNCR.

Other Benefits of Fluidized Bed Systems



Fluidized bed systems are well known for their benefits in combustion efficiency
and low air emissions. There are other advantages to fluidized bed systems that
are not so well published.

1)

)

)

Low Carbon Fly Ash - No Bottom Ash

As opposed to conventional grate, stoker or cyclone combustors, the
fluidized bed combustion technology achieves complete carbon burnout.
No black mucky carbon-rich gluck that oozes out of the bottom of the
system. This is a benefit in that all of the combustible material stays in the
system until it is completely burned up resulting in a very high combustion
efficiency with no bottom ash. The ash in fluidized bed systems becomes
fly ash. As the ash disintegrates into small particles, it is carried out as
nearly carbon free fly ash and is captured in downstream particulate
capture equipment.

Favorable Ash Properties

The high combustion efficiency of a fluid bed results in a reduced amount
of residual materials material as fine ash when compared to grate or stoker
technology. From a landfill or ash usability perspective, this ash is easier
to landfill and is more desirable for alternative uses. Low combustion
temperatures in the fluidized bed minimize the formation of toxic
materials that might go into the ash. Ash samples from EPI systems have
consistently tested nontoxic, and in many instances the ash is being sold as
input for other products such as cement. The low combustion
temperature assures that there is no reactive silica in the ash.

Bed Recycle System

The accumulation of large non-combustible materials in fluidized bed
systems can present an operations problem if the system does not have a
good online bed cleaning and re-injection system. Some fluidized bed
systems simply drain the bed media out of the system periodically and
replace it with new media. This technique increases operating costs both
for new media replacement and for landfill costs of used contaminated
media. A better method of solving the tramp accumulation problem is
with an online bed cleaning and re-injection system.

Bed media along with any tramp material is drawn down through the static
portion of the fluid bed. The bed media is screened of tramp metal and
rocks, and reinjected back into the fluid bed boiler vessel. This cleaning
and recycling operation occurs continuously and without interruption to
the operations of the combustion system and has expanded the fuel
versatility of fluidized bed systems.



This innovative system enables fluidized bed systems to operate on fuels
with significant quantities of 4-inch minus noncombustible tramp material
(contaminants such as rocks, metal etc.). In grate style systems, tramp
material and ash slag can cause significant problems requiring a shutdown
to correct. Without a bed cleaning system, fluidized bed systems can build
tramp to the point that fluidization is no longer possible allowing clinkers
to form. Online bed cleaning has dramatically increased the online
availability of fluidized bed systems while reducing operating costs.

(4) Operating Flexibility

Fluidized bed systems have demonstrated the ability to operate under a
wide range of load conditions. The thermal "flywheel" effect of the bed
material allows swings in moisture and heating content of the fuel to be
absorbed by the system without negative impact. Conversely, the low fuel
inventory present in the unit makes it very responsive to varying loads.
The fluidized bed also maintains efficiency during system turn-down. The
operating flexibility demonstrated by many existing systems has proven
quite valuable for prospective plant owners. This flexibility allows them
to take advantage of utility incentive programs for generation that follows
electric demand.

(5) Low Operating Costs

The lack of moving parts in a fluid bed reduces maintenance costs and
down time. Fluidized bed systems have achieved operating availabilities
above 98% and have kept operating costs relatively low given the difficult
fuels they are burning.

(6) Environmentally Sound Energy Production from Waste

Fluidized bed combustion is an environmentally favorable, proven
technology for disposal of solid wastes and generation of energy. The
combination of the industries vast experience in developing solutions for a
wide variety of applications, with the favorable characteristics of fluidized
bed combustion make fluidized bed technology the leader in providing
environmentally sound waste disposal solutions.

Bubbling Fluidized Bed (BFB) vs. Circulating Fluidized Bed (CEB)

There are two distinct types of fluidized bed technologies, circulating fluidized bed, CFB
and bubbling fluidized bed, BFB. The prime difference between the two is the gas
velocities maintained in the furnace. For a CFB the gas velocities are typically around
15-30 feet per second. At these velocities, all of the bed media along with most of the
fuel is carried out of the furnace with the flue gas. Most of this material is removed from



the gas in a cyclone and returned to the furnace, hence the term circulating fluid bed. A
BFB operates at velocities typically below 10-20 feet per second and maintains a distinct
layer of fluidized sand in the lower region of the furnace. Circulating fluidized bed
technology has been primarily used for the combustion of coal in large utility sized
boilers, while bubbling fluidized bed has dominated the smaller scale biomass
combustion market. Both technologies have distinct characteristics described in the
following sections.

11.

Bed Media and Operating Velocities

A CFB is designed to recirculate the bed material through the furnace and cyclone
system to maintain the heat transfer configuration. Usually, in coal-fired
applications, the bed media consists of coal ash and/or limestone, introduced to
control the sulfur emissions. For a wood fired system, the limestone consumption
is not sufficient to generate and maintain the bed inventory necessary for
operation. An additional increment of limestone is required, or an inert bed
material, such as sand, is necessary. At the high velocities of operation in the
CFB, selection of a bed media can become a significant factor contributing to
excessive erosion and wear of the refractory and furnace tubes in the combustor
or the cyclone.

In BFB designs, an inert bed media is used to maintain necessary bed depth. This
inventory is eventually contaminated by ash and sand coming in with the fuel, and
eventually the composition of the media is an equilibrium mixture of bed
material, limestone, and fuel ash. The operating velocities in the bubbling bed are
typically around 6-8 fps as compared with 20-30 fps for the CFB. At the lower
velocities, erosion and wear on the inner vessel walls and inbed tubes are
minimal. The particle sizing for the bed material in the BFB unit is around 8-20
mesh, whereas the particle sizing for the CFB is usually 20-mesh and finer.

Excess Air and Temperature Control

The BFB design often incorporates a fixed quantity of steaming/heat transfer
surface area in the bed and vapor region to remove a portion of the fuel energy
directly from the furnace. This enables the incoming air to maintain the
combustion temperatures around the targeted 1700°F. In a CFB, the boiler
surface is incorporated into the walls of the combustor and cyclone. The rate of
heat transfer to these walls is controlled by increasing or decreasing the volume of
bed media being recirculated through the unit. A higher circulation rate increases
the effective heat transfer rate to these wall tubes and results in an increased
removal of energy from the furnace. In both instances, the combustor design is
set to maintain excess air levels of 40% or greater.

Although both units may be operated at approximately the same excess air levels,
the increased height of the CFB plus the significant density of bed media in the
circulating gases results in a noticeable increase in the draft requirements of the
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forced draft fan. This results in a direct increase in fan horsepower requirements
for the CFB.

Refractory vs. Membrane Wall Construction

Some BFB systems utilize refractory walls in the combustion chamber with
widely spaced vapor tubes offset from the refractory. CFB’s use a membrane
wall furnace with refractory coating covering most of the lower chamber. The
combustion process is similar. A portion of the combustion air is introduced as
fluidizing or underfire air and the balance is introduced as staged overfire air.
The major differences between the two configurations are in the installation
arrangement, the capital cost, the cost of installation and the maintenance cost.
Due to the increased velocities, the CFB has a smaller footprint than a BFB,
typically 50% of the plan area of the furnace. The height of the combustor,
however, is often more than twice that of a bubbling bed. The roof of a typical
BFB is combustor is typically 55 feet above grade, and the CFB height is often
more than 110 feet high. Not only does this equate to significant costs for support
steel and footings, it also translates to major dollars for buildings, access, and
other appurtenances. The BFB design typically incorporates factory installed
refractory and insulation in the combustion chamber. Panel assemblies create
relatively easy field installation. The field labor to erect such a unit is minimized.
Most CFB boilers are field erected systems that cannot easily be factory
assembled.  Construction costs, especially for skilled boiler laborers, are
significant.

Maintenance on the steam generating tubes in the BFB combustion chamber is
minimal. The tubes are easily accessible, in the event any repair or replacement is
necessary. It is much more complicated to repair or replace a portion of a water
wall in a CFB that is partially covered with refractory.

Boiler System

Bubbling fluidized bed systems typically utilize a modular, vertical tube, bottom
supported, waste-heat style boiler in addition to the inbed and vapor tube surfaces
in the combustion chamber. This provides several advantages over the field
erected boilers of a CFB. The BFB boiler and superheater modules are factory
assembled and are bottom supported. This greatly reduces field erection time cost
over a top supported field erected system. The boiler tubes are arranged vertically
which enhances cleanability and ash deentrainment.

The design incorporates a screen tube section ahead of the superheater to reduce
flue gas temperatures into the superheater. This design is extremely efficient and
effective and is a significant cost savings over the radiant wall cooling section
included in some CFB designs.
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All of the above considerations create a very significant cost advantage, for
equipment and installation, for the bubbling fluidized bed design.

Operating Horsepower

Depending on the fuel mix, bubbling bed systems can have a significant
advantage in horsepower over CFBs. Typically a BFB offers up to a 30% savings
in forced draft and induced draft fan horsepower. The reason for this is that the
CFB requires more horsepower to circulate the sand up out of the bed and through
a cyclone that returns the sand to the bed. In a BFB the sand always remains in
the bed area.

Experience

Fluidized bed combustion systems have been successfully utilized for nearly
every type of conventional and alternative fuel. These systems have been utilized
for coal in many locations around the world and since the early 1970's they started
appearing in biomass applications where emissions were starting to be a concern.
Both BFB and CFB designs offer an efficient method of converting dirty fuels
into clean usable energy.
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100% municipal green waste 8/13/2009

San Joaquin Solar 1 and 2 Project
Responses for CURE Data Request #16

Estimation Estimations for Each Biomass Boiler
based on 100% Load, 100% Municipal Green Waste

The maximum hourly potential to emit from each boiler will occur when the unit is operating under startup mode at either the 7th or 8th hour. On the 7th hour, biomass is also
introduced into the boiler. On the 8th hour, the startup natural gas burners are

Maximum One Startup Event Emissions (8-hour duration)

NOy co \Y[ele; PM;o PM,5 SO,
(Ibs/event) | (Ibs/event)| (Ibs/event) | (Ibs/event) [(Ibs/event)|(Ibs/event)
Mass Emission Rate (per boiler) 102.10 58.50 5.74 23.18 23.18 86.84
Maximum Hourly Startup Emissions (1-hour duration)
NOx co voc PM;o PM, 5 SO,
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Mass Emission Rate (per boiler) 37.62 15.50 3.72 13.95 13.95 46.50
Maximum Normal Hourly Emissions based on 100% Load, 100% Municipal Green Waste
NOy co voc PMyo PM,5 SO, NH,
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Mass Emission Rate (per boiler) 3.66 6.11 1.10 7.180 7.180 3.60 1.06
ppmvd @ 15% O, limits 6 18.0 2.0 5 5

The maximum daily emissions occur when each boiler operates with 1 startup for 8 hours and the remainder at 100% load for every criteria pollutants except for PM10, PM2.5,
and VOC. The maximum daily emissions for PM10, PM2.5, and VOC occur when each boiler is in normal operation. The results for each boiler is summarized in the table

below:

Maximum Daily

Emissions
Startup Emissions Rate Emissions Rate based on 100% Load, 100% Municipal Daily Emissions Limitation
(Ib/day) Green Waste (Ib/day) (Ib/day)
Formula Ib / 1 event/day Ib/hr x (24 hour/day — 1 event/day x 8 hr/event) Startup + 100% Load
NOy 102.10 | 3.63 Ib/hr x (24 hr — 1 x 8 hr)/day = 58.56 Ib/day 160.66
SO, 86.84 | 3.67 Ib/hr x (24 hr — 1 x 8 hr)/day = 57.60 Ib/day 144.44
co 58.50 | 6.25 Ib/hr x (24 hr — 1 x 8 hr)/day = 97.76 _Ib/day 156.26
Formula Ib/hr x (24 hour/day) 100% Load
PM;q 6.940 Ib/hr x 24 hr / day = 172.32 Ib/day 172.32
PM,5 6.940 Ib/hr x 24 hr / day = 172.32 Ib/day 172.32
VOC 1.03 Ib/hr x 24 hr / day = 26.40 Ib/day 26.40

The maximum annual emissions occur when each boiler operates with 2 startups and 6570 hours per year at 100% load. The results for each boiler are summarized in the table

Maximum Annual

Emissions
Annual Emissions Limitation
Startup Emissions Rate Emissions Rate @ 100% Load, 50% Urban Waste 50% Ag (tons/year)
(Ib/year) Waste (Ib/year) (per boiler)
Formula Ib/hr x 2 events/yr x 7 hr/event Ib/hr x 6570 hour/yr Startup + 100% Load
NOy 204.20 3.63 Ib/hr x 6570 hr/yr = 24,046.20 Ib/yr 12.13
SO, 173.68 3.67 Ib/hr x 6570 hrlyr = 23,652.00 Ib/yr 11.91
Cco 117.00 6.25 Ib/hr x 6570 hrlyr = 40,142.70 Iblyr 20.13
PMyo 46.36 6.940 Ib/hr x 6570 hrlyr = 47,172.60 Iblyr 23.61
PM, 5 46.36 6.940 Ib/hr x 6570 hr/yr = 47,172.60 Iblyr 23.61
VOC 11.48 1.03 Ib/hr x 6570 hr/yr = 7,227.00 Ib/yr 3.62
SUMMARY

The daily and annual PE2 for each boiler is summarized in the table below:

Summary for Daily and Annual Emission Estimations based on 100% Load,
100% Municipal Green Waste

Daily Emissions (Ib/day) Annual Emissions (tons/year)
NOx 160.7 1213
SO, 144.4 11.91
CcO 156.3 20.13
PM,o 172.3 23.61
PM; 5 172.3 23.61
VOC 26.4 3.62
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100% municipal green waste

Supporting Vendor Emission Data from EPI (100% municipal green waste)
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50% fuel blend 8/13/2009

San Joaquin Solar 1 and 2 Project
Responses for CURE Data Request #16

Estimation Estimations for Each Biomass Boiler
based on 100% Load, 50% Urban Waste 50% Ag Waste

The maximum hourly potential to emit from each boiler will occur when the unit is operating under startup mode at either the 7th or 8th hour. On the 7th hour, biomass is also
introduced into the boiler. On the 8th hour, the startup natural gas burners are no longer needed and the boiler is fired exclusively on biomass.

Maximum One Startup Event Emissions (8-hour duration)

NOy co \Yele; PMy PM,5 SO,
(Ibs/event) | (Ibs/event)| (Ibs/event) | (Ibs/event) |(Ibs/event)|(Ibs/event)
Mass Emission Rate (per boiler) 102.10 58.50 5.74 23.18 23.18 86.84
Maximum Hourly Startup Emissions (1-hour duration)
NOx co voc PMy, PM, 5 SO
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Mass Emission Rate (per boiler) 37.62 15.50 3.72 13.95 13.95 46.50
Maximum Normal Hourly Emissions based on 100% Load, 50% Urban Waste 50% Ag Waste
NOx co \Yele; PMy PM,5 SO, NH;
(Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr) (Ib/hr)
Mass Emission Rate (per boiler) 3.63 6.25 1.03 6.940 6.940 3.67 1.00
ppmvd @ 15% O, limits 7 19.0 2.0 5 5

The maximum daily emissions occur when each boiler operates with 1 startup for 8 hours and the remainder at 100% load for every criteria pollutants except for PM10, PM2.5,
and VOC. The maximum daily emissions for PM10, PM2.5, and VOC occur when each boiler is in normal operation. The results for each boiler is summarized in the table
below:

Maximum Daily
Emissions
Startup Emissions Rate Emissions Rate @ 100% Load, 50% Urban Waste 50% Ag Daily Emissions Limitation
(Ib/day) Waste (Ib/day) (Ib/day)
Formula Ib / 1 event/day Ib/hr x (24 hour/day — 1 event/day x 8 hr/event) Startup + 100% Load
NOy 102.10 | 3.63 Ib/hr x (24 hr — 1 x 8 hr)/day = 58.08 Ib/day 160.18
SO 86.84 | 3.67 Ib/hr x (24 hr — 1 x 8 hr)/day = 58.72 Ib/day 14556
Cco 58.50 | 6.25 Ib/hr x (24 hr — 1 x 8 hr)/day = 100.00 Ib/day 158.50
Formula Ib/hr x (24 hour/day) 100% Load
PMyo 6.940 Ib/hr x 24 hr / day = 166.56 Ib/day 166.56
PM, 5 6.940 Ib/hr x 24 hr / day = 166.56 Ib/day 166.56
VOC 1.03 Ib/hr x 24 hr / day = 24.72 Ib/day 24.72

The maximum annual emissions occur when each boiler operates with 2 startups and 6570 hours per year at 100% load. The results for each boiler are summarized in the table
below:

Maximum Annual

Emissions
Annual Emissions Limitation
Startup Emissions Rate Emissions Rate based on 100% Load, 50% Urban Waste (tonslyear)
(Ib/year) 50% Ag Waste (Ib/day) (per boiler)
Formula Ib/hr x 2 events/yr x 7 hr/event Ib/hr x 6570 hourlyr Startup + 100% Load

NOy 204.20 3.63 Ib/hr x 6570 hrlyr = 23,849.10 Ib/yr 12.03
SOy 173.68 3.67 Ib/hr x 6570 hriyr = 24,111.90 Iblyr 12.14
[efe] 117.00 6.25 Ib/hr x 6570 hriyr = 41,062.50 Ib/yr 20.59
PM;q 46.36 6.940 Ib/hr x 6570 hriyr = 45,595.80  Ibiyr 22.82
PMy5 46.36 6.940 Ib/hr x 6570 hrlyr = 45,595.80 Iblyr 22.82
VOoC 11.48 1.03 Ib/hr x 6570 hr/yr = 6,767.10 Ib/yr 3.39

SUMMARY
The daily and annual emissions for each combustor for SIS1&2 are summarized in the table below:

Summary for Daily and Annual Emission Estimations based on 100% Load,
50% Urban Waste 50% Ag Waste
Daily Emissions (Ib/day) Annual Emissions (tons/year)

NOx 160.2 12.03
SO, 145.6 12.14
Cco 158.5 20.59
PMyo 166.6 22.82
PM; 5 166.6 22.82
VOoC 24.7 3.39
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50% fuel blend 8/13/2009

Supporting Vendor Emission Data from EPI (50% fuel blend)
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AT MIN. PAST. »

FEB 17197

When recorded, return to the
Fresno County Planning Dept.
4499 E. Kings Canyon Road
Fresno, California 93702

FEE
3. L. BROWN, County Racorder | 1

SPACE. ABOVE THIS LINE FOR RECORDER'S USE

SHORT FORM LAND CONSERVATION CONTRACT

Incorporating Board of Suprcrvisors Resolution by reference.

THLS LAND (ONSERVATION CONTRACT, NADE AND EXGUTED THIs _ 208 4., o¢ __ January L1 1L

by and between ___Svandard 011 Company of California, a corporation

hereinafter referred to as 'Owner' and the COUNTY OF FRESNO, u political subdivision of the State of Celi-
fornia, hereinafter referred to as *‘County,’

WHEREAS, Owner possesses certain real property situate in the County of Fresno, State of California,
hereinafter referred to as 'the Subject Property,’ and more particularly described in Exbibit ‘A’ attached
hereto and by this reference incorporated herein; and

PHEREAS, the Subject Property is now devoted to agricultural eses and uses compatible thereto; and

WHERFAS, the Subject Property is located in an “agricuii«ral preserve’ heretofore established by the

County, and designated as the Westside #103

NOW, THEREFORE, both Owner and County, in consideration of the mutual promises, covenants and condi~
tions to which reference is made hercin and the substantial public bencfits to be derived therefrom, do hereby
agree as follows:

FIRST: The Subiect Property shall be subject to all restrictions and conditions adopted by resclution by
the Board of Supervisors of Fresno County, California on December 1, 1970 and recorded December &, 1970 as
Instrument. Number 84793, Book 5841, Pages 570 through 577 of the Officizl Records of Fresno County, Cali fornia,
and TT IS MUTGALLY AGREED THAT the couditions and restrictions set forth in said resolution are adopted and
incorporated herein and made o part hereof as fully as though set forth herein at length and that Owner will
observe and periorm said provisions,

SEGOND: The minirum acreage for new parcels described in Paragraph Seven of the Board of Supecvisors®

Resolution shall be 40 acres,

THIRD: This Contract shall be effective as of the first day of March, 1971 -
IN WIINESS WHEREOF, the Owner and County have executed this Contract the day and year first above written.

(OUNTY OF FRESNO

Cheairman of the pervisors

ATTEST:

J. L, Brown, County C)erk and Ex Qfficio OWNERS

Superrvisors
By ﬁ M

Depsty rect_Jgent

cretary

S T
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State of California
City and County of Sen Francisco s

on s before me, Edmund Lee Kel a Notar
Public in and for said City gnd County and State, ;'esiding thereinty:iuly Y
commissioned and svorn, persénally appeared A. T. SMITH and J. P. BOWMAN known to
me ©o be CONTRACT AGENT and ASSISTANT SECRETARY, respectively, of STANDARD OIL
COMPANY OF CALIFORNIA the Corporation described in and that executed the within
instrument, and alsoc known 4o me to be the persons who executed it on behalf of

the said Corporation therein named, and they acknowledged to me that such
Corporation executed the same.

D863 mic 435

IN WITNESS WHERECF, I have hereunto set my hand and affixed my Official

Seal, at my office in the City and County and State aforeseid the
this certificate above written, day and year in

CITY AHD COUNTY OF
SAN FRANCISCO

N
N
) Notary Public in and for said City

County of San Francisco, State of

APN B5=-020-08, 21, 31

85-030=56 & other proper§§HEDULEA

- 85-060-11, 14,27 EXHIBIT "A"
- 85-070-01, 05, 10
_-85-100-16 & other prpperty No. 258287
-~ 85=320-04, T
N

The assurances referred to on the face page are:

That, according to the Company’s properly records relative to the following described real
property (but without examination of those Company records mainteined and indexed by

The Soﬁ%ﬁ)half and the Northwest quarter of Section 3, all of Section
%, the South half of Section 7, all of Sectlon 9, the North half of
Seetion 11, all of Section 15, the South half; the Northeast quarter;
that portion of the Northwest quarter lying northeast of the Westside
Preeway and that portion of the South half of the South half of the
Northwest quarter lying southwest of the Westside Freeway, ln Section
17; the East half; the East half of the Northwest quarter and the
Southwest quarter of Section 19, the Northwest quarter; (see ¥ below)
The last recorded instrument purporting to transfer title to said real property is:

STANDARD OIL COMPANY OF CALIFORNIA
a corporation

Documentary Transfer Tax $_

_n T

If information was requested by reference (o a street address, no guaraniee is made that said real property
is the same as sgid address,
{description continued)

#The North half of the Southwest quarter; the Southwest guarter of
the Southwest quarter; the West half of fthe Southeast quarter of
the Southwest guarter; the Northwest quarter of the Southwest
gquarter of the Northeast quarter; the Weat half of the Northwest
gquarter of the Northeast quarter and the Northeast quarter of the
Northwest quarter of the Northeast quarter of Section 13,
all of 3ections 21 and 23,

alliin Township 21 South, Range 16

—guarbereol-bootton-
East, Mount Diablo Base and Meridian, according to the United

States Government Township Plat approved by the Surveyor GEneral

on May 14, 1883,

EXCEPTING from the South half of Section 3, the Southwest gquarter of
the Southwest quarter of the Southwest gquarter, as conveyed to Walter
I, Gray, Jr., by deed dated October 8, 1968, recorded November 14, 1968
in Book 567k Paze 164 of Official Records, Document No. 81047,

RECORD OWNER GUARANTEE
glﬁh{gﬁﬂm Porm No, 18 (01288) Lt




APPLICATION FOR CERTIFICATION

FOR THE SAN JOAQUIN SOLAR UNITS 1 AND 2

LICENSING PROJECT

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

Docket No. 08-AFC-12

PROOF OF SERVICE

APPLICANT

Kent Larson

Project Manager

12555 High Bluff Drive

San Diego, CA 92130
kent.larsen@spinnakerenergy.net

INTERESTED AGENCIES

California 1ISO
E-mail Preferred
e-recipient@caiso.com

INTERVENORS

Doug Wert, Chief Operating Officer
Martifer Renewables Solar Thermal
12555 High Bluff Drive, Suite 100
San Diego, CA 92130
Doug.wert@spinnakerenergy.net

APPLICANT’'S CONSULTANTS

Anne Runnalls

URS

1615 Murray Canyon Road
Suite 1000

San Diego, CA 92108
anne_runnalls@urscorp.com

COUNSEL FOR APPLICANT

Christopher T. Ellison

Ellison, Schneider & Harris L.L.P.
2600 Capitol Avenue, Suite 400
Sacramento, CA 95816-5905
cte@eslawfirm.com

Robert Joyce, Corporate Counsel
Joyce Law Group

7848 Ivanhoe Avenue

La Jolla, Ca 92037

E-mail Preferred
Robert_joyce@joycelawgroup.net

*indicates change

California Unions for Reliable Energy
(CURE)

Elizabeth Klebaner

Tanya A. Gulesserian

Adams Broadwell Joseph & Cardozo
601 Gateway Boulevard, # 1000
South San Francisco, CA 94080
E-mail Preferred
eklebaner@adamsbroadwell.com
tqulesserian@adamsbroadwell.com

ENERGY COMMISSION

JULIA LEVIN
Commissioner and
Presiding Member
jlevin@energy.state.ca.us

JAMES D. BOYD

Vice Chairman and
Associate Member
jboyd@energy.state.ca.us

Raoul Renaud
Hearing Officer
rrenaud@enerqy.state.ca.us

Joseph Douglas
Project Manager
jdouglas@energy.state.ca.us

(Revised 7/23/2009)

Lisa DeCarlo
Staff Counsel
Idecarlo@energy.state.ca.us

Robin Mayer
Staff Counsel
rmayer@enerqy.state.ca.us

Elena Miller
Public Adviser
publicadviser@enerqy.state.ca.us




Declaration of Service

[, Anne Runnalls, declare that on August 13, 2009, | served and filed copies of the attached Response to
CURE Data Request Set #2. The original document, filed with the Docket Unit, is accompanied by a copy
of the most recent Proof of Service list, located on the web page for this project at:
[http:/lwww.energy.ca.gov/sitingcases/sjsolar/index.html]. The document has been sent to both the
other parties in this proceeding (as shown on the Proof of Service list) and to the Commission’s Docket
Unit, in the following manner:

(Check all that Apply)

For service to all other parties:
__X___sent electronically to all email addresses on the Proof of Service list;

by personal delivery or by depositing in the United States mail at with first-
class postage thereon fully prepaid and addressed as provided on the Proof of Service list above to
those addresses NOT marked “email preferred.”

AND

For filing with the Energy Commission:

__X___sending an original paper copy and one electronic copy, mailed and emailed respectively, to the
address below (preferred method);

OR
depositing in the mail an original and 12 paper copies, as follows:

CALIFORNIA ENERGY COMMISSION
Attn: Docket No. 08-AFC-12

1516 Ninth Street, MS-4

Sacramento, CA 95814-5512

docket@enerqgy.state.ca.us

| declare under penalty of perjury that the foregoing is true and correct.

*indicates change 2
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