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APPENDIX E
BehavePlus Fire Behavior Analysis

BEHAVEPLUS FIRE BEHAVIOR MODELING

Fire behavior modeling includes a high level of analysis and information detail to arrive at
reasonably accurate representations of how wildfire would move through available fuels on a
given site. Fire behavior calculations are based on site-specific fuel characteristics supported by
fire science research that analyzes heat transfer related to specific fire behavior. To objectively
predict flame lengths, spread rates, and fireline intensities, the BehavePlus 5.0.2 fire behavior
modeling system was applied using predominant fuel characteristics, slope percentages, and
extreme weather variables for the site.

Predicting wildland fire behavior is not an exact science. As such, the movement of a fire
will likely never be fully predictable, especially considering the variations in weather and the
limits of weather forecasting. Nevertheless, practiced and experienced judgment, coupled
with a validated fire behavior modeling system, results in useful and accurate fire prevention
planning information.

To be used effectively, the basic assumptions and limitations of BehavePlus must be understood.

e First, it must be realized that the fire model describes fire behavior only in the flaming
front. The primary driving force in the predictive calculations is dead fuels less than one-
quarter inch in diameter. These are the fine fuels that carry fire. Fuels greater than one
inch have little effect while fuels greater than three inches have no effect on fire behavior.

e Second, the model bases calculations and descriptions on a wildfire spreading through
surface fuels that are within six feet of the ground and contiguous to the ground. Surface
fuels are often classified as grass, brush, litter, or slash.

e Third, the software assumes that weather and topography are uniform. However, because
wildfires almost always burn under non-uniform conditions, length of projection period
and choice of fuel model must be carefully considered to obtain useful predictions.

e Fourth, the BehavePlus fire behavior computer modeling system was not intended for
determining sufficient fuel modification zone widths. However, it does provide the
average length of the flames, which is a key element for determining “defensible space”
distances for minimizing structure ignition.

Although BehavePlus has some limitations, it can still provide valuable fire behavior predictions
which can be used as a tool in the decision-making process. In order to make reliable estimates
of fire behavior, one must understand the relationship of fuels to the fire environment and be able
to recognize the variations in these fuels. Natural fuels are made up of the various components of
vegetation, both live and dead, that occur on a site. The type and quantity will depend upon the
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APPENDIX E (Continued)

soil, climate, geographic features, and the fire history of the site. The major fuel groups of grass,
shrub, trees, and slash are defined by their constituent types and quantities of litter and duff
layers, dead woody material, grasses and forbs, shrubs, regeneration, and trees. Fire behavior can
be predicted largely by analyzing the characteristics of these fuels. Fire behavior is affected by
seven principal fuel characteristics: fuel loading, size and shape, compactness, horizontal
continuity, vertical arrangement, moisture content, and chemical properties.

The seven fuel characteristics help define the 13 standard fire behavior fuel models (Anderson
1982) and the more recent custom fuel models developed for southern California (Weise and
Regelbrugge 1997). According to the model classifications, fuel models used in BehavePlus have
been classified into four groups, based upon fuel loading (tons/acre), fuel height, and surface to
volume ratio. Observation of the fuels in the field (on site) determines which fuel models should
be applied in BehavePlus. The following describes the distribution of fuel models among general
vegetation types for the standard 13 fuel models and the custom southern California fuel models:

e (rasses Fuel Models 1 through 3

e Brush Fuel Models 4 through 7, SCAL 14 through 18
e Timber Fuel Models 8 through 10

e Logging Slash Fuel Models 11 through 13

In addition, the aforementioned fuel characteristics were utilized in the recent development of 40
new fire behavior fuel models (Scott and Burgan 2005) developed for use in BehavePlus
modeling efforts. These new models attempt to improve the accuracy of the standard 13 fuel
models outside of severe fire season conditions, and to allow for the simulation of fuel treatment
prescriptions. The following describes the distribution of fuel models among general vegetation
types for the new 40 fuel models:

e Non-Burnable Models NB1, NB2, NB3, NB8, NB9
o (Grass Models GR1 through GR9

e (Grass-shrub Models GS1 through GS4

e Shrub Models SH1 through SH9

e Timber-understory  Models TU1 through TU5

e Timber litter Models TL1 through TL9

e Slash blowdown Models SB1 through SB4

7123

DUDEK E-2 December 2013



APPENDIX E (Continued)

BEHAVEPLUS FIRE BEHAVIOR MODELING INPUTS
Vegetation/Fuels

To support the fire behavior modeling efforts conducted for this Fire Protection Plan, a fuel
model was identified for the site to represent its dominant chaparral vegetative cover. While
other vegetation types are located on site, chaparral fuels represent the most significant wildfire
threat for the proposed project. The chaparral cover on site was classified as a Fuel Model SH7.

Weather

Fire behavior modeling conducted in support of this FPP utilized the guidelines and standards
presented by the County of San Diego, Department of Planning and Land Use®. These guidelines
identify acceptable fire weather inputs for extreme fire conditions during summer months and
Santa Ana fire weather patterns. The County analyzed and processed fire weather from Remote
Automated Weather Stations (RAWS) between April 15 to December 31 in order to represent the
general limits of the fire season. Data provided by the County’s analysis included temperature,
relative humidity, and sustained wind speed and is categorized by weather zone, including
Maritime, Coastal, Transitional, Interior, and Desert.

To evaluate potential fire behavior for the project site, Dudek utilized the BehavePlus (v. 5.0.2)
fire behavior modeling software package to determine fuel moisture values and expected fire
behavior for the site. The temperature, relative humidity, and wind speed data for the Interior?
weather zone were utilized for this FPP based on the project location. Reference fuel moistures
were calculated in BehavePlus and were based on site-specific topographic data inputs. Fire
behavior for the site was calculated using worst-case fuels, topography, and weather and
included an assessment of potential fire burning uphill (5% slope) in chaparral fuel beds (Fuel
Model SH7) with Santa Ana (24 mph) and Peak (56 mph) sustained wind speeds. Table 1
summarizes the fuel moisture calculations utilized for this FPP.

Table 1
BehavePlus Fine Dead Fuel Moisture Calculation

Variable Value
Dry Bulb Temperature 90 -109 deg. F
Relative Humidity 5-9%
Reference Fuel Moisture 1%
Month Feb Mar Apr Aug Sep Oct

! County of San Diego Report Format and Content Requirements — Wildland Fire and Fire Protection

(August 31, 2010). On-line at http://www.sdcounty.ca.gov/dplu/docs/Fire-Report-Format.pdf

2 http://mappingsandiego.com/viewMap.html
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APPENDIX E (Continued)

Table 1

BehavePlus Fine Dead Fuel Moisture Calculation

Variable Value
Time of Day 16:00 - 17:59
Elevation Difference Level (within 1,000 ft.)
Slope 0-30%
Aspect East
Fuel Shading Exposed (< 50% shading)
Fuel Moisture Correction 2%
Fine Dead Fuel Moisture 3%

Topography

The topography of the site is discussed in greater detail in the FPP. Slope is a measure of angle in
degrees from horizontal and can be presented in units of degrees or percent. Slope is important in
fire behavior analysis as it affects the exposure of fuel beds. Additionally, fire burning uphill
spreads faster than those burning on flat terrain or down hill as uphill vegetation is pre-heated
and dried in advance of the flaming front, resulting in faster ignition rates. Slope values for this
site were measured from site topographic maps and are presented in units of percent.

The modeling location was an area in the central portion of the site representing the maximum
slope (5%) and aligned with anticipated Santa Ana winds (an approximately east-west
alignment). This site was selected based on the strong likelihood of fire approaching from the
east during a Santa Ana wind-driven fire event. The fire behavior modeling input variables for
the solar farm and gen-tie transmission line are presented in Table 2. Locations for each
modeling run are presented graphically in Figure 3 of the FPP.

Table 2
BehavePlus Fire Behavior Modeling Inputs

Variables Solar Farm Values Gen-Tie Line Values
Fuel Model SH7 SH5
1h Moisture 3% 3%
10h Moisture 4% 4%
100h Moisture 5% 5%
Live Herbaceous Moisture 30% 30%
Live Woody Moisture 60% 60%

20-foot Wind Speed (upslope) 24, 56* 24, 56"

Wind Adjustment Factor 0.5 0.5
Slope Steepness 5% 10%

*includes Santa Ana (24 mph) and peak (56 mph) sustained wind speeds
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APPENDIX E (Continued)

BEHAVEPLUS FIRE BEHAVIOR MODELING RESULTS

Three fire behavior variables were selected as outputs from the BehavePlus analysis conducted
for the project site, and include flame length (feet), rate of spread (mph), and fireline intensity
(BTU/feet/second). The aforementioned fire behavior variables are an important component in
understanding fire risk and fire agency response capabilities. Flame length, the length of the
flame of a spreading surface fire within the flaming front, is measured from midway in the
active flaming combustion zone to the average tip of the flames (Andrews, Bevins, and Seli
2004). It is a somewhat subjective and non-scientific measure of fire behavior, is extremely
important to fireline personnel in evaluating fireline intensity and is worth considering as an
important fire variable (Rothermel 1983). Fireline intensity is a measure of heat output from
the flaming front, and also affects the potential for a surface fire to transition to a crown fire.
Fire spread rate represents the speed at which the fire progresses through surface fuels and is
another important variable in initial attack and fire suppression efforts. The information in
Table 3 presents an interpretation of these fire behavior variables as related to fire suppression
efforts. The results of fire behavior modeling efforts are presented in Tables 4 and 5, as well as
in Table 3 of the FPP. Additionally, identification of modeling run locations is presented
graphically in Figure 3 of the FPP.

Table 3
Fire Suppression Interpretation
Flame Length (ft) Fireline Intensity (Btulft/s) Interpretations
Under 4 feet Under 100 BTU/ft/s Fires can generally be attacked at the head or flanks by persons

using hand tools. Hand line should hold the fire.

4 to 8 feet 100-500 BTU/ft/s Fires are too intense for direct attack on the head by persons using
hand tools. Hand line cannot be relied on to hold the fire. Equipment

such as dozers, pumpers, and retardant aircraft can be effective.

810 11 feet 500-1000 BTU/ft/s Fires may present serious control problems -- torching out,
crowning, and spotting. Control efforts at the fire head will probably

be ineffective.

Over 11 feet Over 1000 BTU/ft/s Crowning, spotting, and major fire runs are probable. Control efforts

at head of fire are ineffective.

Table 4
BehavePlus Fire Behavior Modeling Results for Solar Farm
Fire Behavior Variable Santa Ana (24 mph Winds) Peak (56 mph Winds)
Flame Length (feet) 274 43.1
Fireline Intensity (Btu/ft/s) 7,565 20,302
Surface Rate of Spread (mph) 2.0 5.4
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APPENDIX E (Continued)

Table 5

BehavePlus Fire Behavior Modeling Results for Gen-tie Line

Fire Behavior Variable Santa Ana (24 mph Winds) Peak (56 mph Winds)
Flame Length (feet) 40.0 52.3
Fireline Intensity (Btu/ft/s) 17,809 30,871
Surface Rate of Spread (mph) 4.8 8.3
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COUNTY OF SAN DIEGO

S o 'y DEPARTMENT OF PLANNING AND LAND USE: Zoning
KT PROJECT FACILITY AVAILABILITY FORM, Fire
Please fype or use pen
Tierra del Sol Solar Farm LLC. 856-638-0995 B F
Owners Name Phone ACCT,
16650 Via Esprillo ACT
Owners WMaling Address Street TASK
San Diego CA DATE AMT §
Clty State Zip DISTRICT CASHIER'S USE ONLY
:§_'E_§ iIOWEET_ Q_r:;§_§_ RIPTION . e TO EE COMPLETED BY APPLICANT
Major Subdivision (TM) Specific Plan or Specific Plan Amandment Assessor's Parcel Number(s)
Minor Subdivigion (TPM) Certificate of Compliance; {Add extra if necegsary)
Ad
Roson Hecasieation) from REMOVE A 1o Designator e | 658-120-03-00 658-090-31-00
B0 MW Soldar Farm

D e Pormit (L, Pumase: 658-090-55-00 658-120-02-00

Expired Map.,.Case No

Ofher 658-090-54-00

Residential , ., .. Total number of dwelling umls__

Commercial .. ., Gross floorarea___ .

Industrial .... . Gross floor area Thomas Bros. Page Grid

Other ......... Gross floorarea Tierra del Sol Road Boulevard
C. Total Project acreage 420 Total tots_1 Smafieet proposed fot NA Project addresa Street

Mountain Empire, Boulevard 91905
CGommuntly Planning Area/Subregion Zip
OWNER/APPLICANT / )~ " E ALL CONDITIONS REQUIRED BY THE DISTRIGT,
at, ””’ 74 10-21-14

Applicant's Signature:__ - - _Atomey-Tn-Paes, Tiema del Sol Solar Farm LLC D | Y 7
Address; 16650 Via Esprillo San Diego, CA Phone;_898- $38-0995

’ g'bn comEIatinn of sl:umeI Ement to the district that Erovlda fire grolection to comglete Section 2 and 3 belnw.] :
TO BE COMPLETED BY DISTRICT

SECTION 2; FACILITY AVAILABILITY

District nameﬁ }“— F éﬁ.‘!’ﬁ ;:;2"- /4"1%"7 ‘47

Indicate the location and distance of the primary fire station that wii serve the proposed project _ - 3 ? 7/09 Vi 4? JMW""/ P 3@

9‘ s /¢ s

A Project is in the District and eligible for sarvice. T

Project is not in the District but is within its Sphere of Influence boundary, owner must apply for annexation,

Project is not in the District and not within its Sphere of Influence boundary,

1 Project is not located entirely within the Digtrict and a potential boundary issue exists with the _ District.
B. Based on the capat:gf and capability 1::‘ the District’s existing and planned facilities, fire protetctlon faciiities are currently
adequate gr wilt uate to serve the ropo m]ecl The exp emeggen vel time to the propesed project is .
3 ? o minutes, Fuced 6 s m/y ‘ﬁf e w? dr:a/ g _z;;ms

Fire profection facifies are nol expecied to be adequate to serve the pruposed development wlthin e neff five years A ding
District conditions are attached, Number of ghegts attached
District will si:bmit conditions at a later date.

SECTION 3. FUELBREAK REQUIREMENTS
Nole: The fuelbreak requirements prescribed by the fire district for the proposed project do not authorize any
clearing prior to project approval by the Department of Planning and Land Use.

E Within the proposed project 2 30 2 feet of clearing will be required around all structures.

The proposed project is located in a hazardous wildiand fire area, and additional fuelbreak requirements may apply.
Environmental mitigation requirements should be coordinated with the fire district to ensure that these requirements wiil not
pose fire hazards

This Project Facifity Availability Form is valid until final discretionary action is taken pursuant to the application for the proposed project or until it is

withdrawn, u a shorter gxpication date is otherwise noted.
( %d—-—- A‘, Crls Ponis, ATt X4 N 5‘?}7 /0#3/ R Y

uthorized signature Print name: and title Phene
On completion of Section 2 and 3 by the Digtrict, applicant is to submit this form with application 10

Zoning Counter, Department of Planning and Land Use, 5201 Ruffin Road. Sulte B, San Diego. CA 92123
|||||||||||W|]|H||||||| "I“"""Ill |||f|| II”“I DPLU-399F (12/09}
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Fire Safety Site Plan







60.0MW SOLAR SYSTEM
TIERRA DEL SOL LLC

TIERRA DEL SOL SOLAR

N89*56'15'E_1959.68'(4)
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GENERAL NOTES:

Each tracker assembly is approximately 48 FT wide with a
maximum constructed height of 30 FT and spaced
approximately 69 FT North to South; 82 FT East to West.

Entrance to each gate will be from an improved driveway that
shall be designed in accordance with the attached details on
C-103 and equipped with an emergency key-operated override
switch.

At no point does the change of grade, along the primary access
road, exceed 10%.

Detailed cross sections of the roads are provided on the
preliminary grading plan.

All compaction requirements are listed on the preliminary

W
TRACKER TO EDGE OF PROPERTY

PLOT PLAN

2245.34/(C) 1084.1

PROJECT

N8929'56°E

M)

1652.

509.441

ABBREVIATIONS:

AC Alternating Current

ADT  Average Daily Trips

BB Building Block

BMP  Best Management Practice

CEQA California Environmental
Quality Act

CPV  Concentrating Photovoltaic

CFA  County Fire Authority

DEH  Department of Environmental
Health

DPLU County of San Diego,
Department of Planning and
Land Usage

DS Design Standard

SHEET INDEX

RESERVED FOR COUNTY STAMPS

C-100 LEGEND, SYMBOLS, ABBREVIATIONS & NOTES
C-101 PLOT PLAN

C-102 EASEMENT PLAN

C-103 ROAD DETAILS

C-104 ROAD DETAILS

C-130 1.36/2.0 MW INVERTER BOX DESIGN

C-131 O&M BUILDING

C-132 FENCE ELEVATION DETAIL

C-133 TRACKER ELEVATION DETAIL

C-134 34.5kV OVERHEAD / WATER TANK ELEVATION
DETAIL

C-401 GEN-TIE PLOT PLAN NORTH SIDE
C-402 GEN-TIE PLOT PLAN SOUTH SIDE

C-405 GEN-TIE POLE DETAIL

PARCEL ZONING SETBACK SCHEDULE

SETBACK
APN SCHEDULE
DESIGNATION
658-090-31 D
658-090-55 D
658-120-03 D
658-090-54 D
658-120-02 D

* THIS PLAN IS EXEMPT FROM THE SETBACK
SCHEDULE PURSUANT TO ZONING
ORDINANCE 4813

A=COM

DESIGNER

AECOM

AECOM TECHINCAL SERVICES, INC
440 Stevens Avenue, Suite 250
Solana Beach, CA 98075
858.947.7144 tel  858.947.7145 fax
www.aecom.com

CLIENT

4 Soitec

Soitec Solar Development, LLC

16550 Via Esprillo
San Diego, CA 92127

PLOT DATE: 3/19/2013 6:49:33 AM

FILE NAME: P:\10 ENERGY WEST_CURRENT\LI - CONCENTRIX SOLAR - 60212653\400 TECHNICAL\401 PRELIMINARY ENGINEERING\7 PLANS - CADD FILES\ACAD SOLAR CPV LAYOUT\TIERRA DEL SOL\C-100 SOITEC TIERRA DEL SOL PLOT PLAN & EASEMENT PLAN NO SEC ROAD.DWG

LAST SAVED BY: ORTIZG

grading plan. COVERAGE TABLE
EIR Environmental Impact Report
Turnaround shall be designed in accordance with County of San EOP  Edge of Pavement
Diego Design Standard DS-06 for a county emergency fire
apparatus. FT Feet
PP UNIT #UNITS A%EIETS !
The project site is not located in a designated flood plain, 10D Irrevocable Offer of Dedication
therefore lines of inundation are not shown. TRACKER 2657 0.026
kv kilovolt INVERTER 45-48 0.005
Temporary and Permanent BMPs are shown on the preliminary kW kilowatts - .
grading plan. 0&Mm 1 0.172
MAX  Maximum
SUBSTATION 1 0.126
All coordinates shown are state plane coordinates based on MOU  Memorandum of Understanding
CCS83, Zone 6 (2007.00 Epoch). MPA  Major Use Permit Application TOTAL ACRES = 67
MUP  Major Use Permit
All dimensions are shown in Decimal Feet. MW  Megawatts
The solar related facilities (panels, electrical connections, NTS Not to Scale
transformer/inverter platform, O&M buildings, emergency
generator, fencing, internal access and switchgear pad, etc.) PL Property Lines
shown on the plot plans may be relocated, (exclusive of the
open space areas & undeveloped (future development area)) QTY  Quantity
with the administrative approval of the director of dplu when
found in conformance with the intent and conditions of the RL Rural Land
permit's approval. Transformer/inverter platform locations can ROW  Right of Way
be relocated/reconfigured without requirement of minor RPO  Resource Protection Ordinance
deviation.
VICINITY MAP OWNER INFORMATION CONTACT INFORMATION PARCEL INFORMATION PROJECT INFORMATION PLOT PLAN INFORMATION SHEET TITLE
\ NAME: Brown Family Trust, Brown & Reynolds Trust NAME: Pat Brown APN: 6580903100, 6580905500, 6581200300, 6581200200, EXISTING: CPV System Summary LEGEND, SYMBOLS
Wo g 6580905400 - : ; .
z . . Relatively level land on the southern and central portions of the site Approx. Number of Trackers: 2657
ERRA DE s SANDIEGO 5 ADDRESS: 1116 W. 7th Sreet PMB 158 ADDRESS: 16550 Via Esprillo SITE ADDRESS: with rolling rock and boulder covered hills on the northwestern Track BB 56 ABBREVIATIONS
MELANIE s ’ o s i ; racker per BB:
é% : E ol omy: Columbia emy: San Diego éii;z:?]g?g’;gad< portion. The site is minimally developed with unpaved roads. P & NOTES
[E & < Number of BB: 45-48
STATE: TN STATE:  CA
e Total AC Capacity (MWs): Approx. 60MW | SHEET NUMBER REV.
s ELSOLER—] i 38401 e 92127 PROPOSED: Inverter Skid AC Capacity (MWs): 1.36/2.0
™ ) . (858) 746-9000 60 Megawatt (MW) project, constructed in two phases, located on ’ : :
—iexico | PHONE PHONE:  (858) A approximately 420 acres and includes the construction and Number of 1.36 MW Inverter Skids: 45-48 C 1 00 0
_—— PROJECT SITE FAX: FAX: operation of approximately 2657 Concentrated Photovoltaic (CPV) . X -
trackers configured into 45 (1.36 MW) BB that consist of 56 trackers Total Lot Size (Acres): Approx. 420
EMAIL: EMAIL: patrick.brown@soitec.com with associated Inverter and Transformer. Estimated Disturbed Acreage: 420
Coverage Ratio: 16%




