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Executive Summary

Firesafe Planning Inc. performed an assessment of risks related to wildfires (Wildland Fire Risk)
in order to assess the intensity of a wildfire approaching the Project Site (See Figure 2 below).
This report provides the results of that assessment and objective hazard and risk assessments
which can be used to establish the community mitigations (hazard less mitigations = risk) that
are equal to or greater than the hazards which would be encountered in a worst-case scenario.

The study takes into consideration existing/future vegetative interface fuels, topography, fire
history and weather conditions during extreme fire conditions. The report provides results of
computer calculations that measured the fire intensity, flame lengths, rate of spread, and fire
travel distance (arrival times) from worst-case scenario wildfires in both the extreme (Diablo
wind) and the predominant (Onshore wind) wind conditions.

The results of fire behavior calculations have been incorporated into the analysis of the interfaces
of the project with adjacent wildlands and the potential ingress/egress routes used by the Project
Site on a daily basis and under emergency conditions where evacuation might be possible.

The California Attorney General’s “Best Practices for Analyzing and Mitigating Wildfire
Impacts of Development Projects Under the California Environmental Quality Act” guidelines
encompass the CEQA Appendix G, Section XX, subsection a, b, and c requirements and as this
report addresses the guidelines, it addresses the Appendix G issues in the same effort.

The Project Site has three configurations (referred to as alternatives) under review for this
analysis. The first is the project as previously approved (Previously Approved Project); the
second, a configuration that avoids Grasshopper Creek entirely (Creek Avoidance Alternative);
and the third configuration which partially avoids the Grasshopper Creek areas (Partial Creek
Avoidance Alternative).

When viewed side-by-side, the differences in scope of the two alternatives are more readily
visible, as shown (Figure 7, page 13). The Partial Creek Avoidance Alternative will not develop
to the north as much as the other two alternatives.

This report has examined the topography (slope, aspect, elevation, location of development as it
relates to the upslope and downslope areas), weather history, fire history, wildland fuels (type,
configuration, continuity, and density), and current/anticipated infrastructure (roads, fuel
modification, fire resources, and water distribution and storage system). The current and future
(code and regulation requirements which will be in place by the time of development)
regulations, codes, standards, guidelines, and recommended practices relating to wildland fire
safety are also addressed. It has been assumed that this project will comply with all current and
future regulations in the development of the site and the construction of the structures.

The analysis of Wildland Fire Risk starts with the review of the hazards, the likelihood of an
event, and the intensity of that event which is then examined against the vulnerability (exposure
and susceptibility) to provide a “level of risk”. This has been accomplished using fire modeling
(BehavePlus and FlamMap) software as provided by the U. S. Forest Service.
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Static Modeling using BehavePlus (single site, set conditions) indicates that in a worst-case
scenario (not currently present at or near the development area) a maximum flame length of
50°+/- may be possible when the fire is running upslope, in a continuous fuel bed (SCALI18 sage
and buckwheat), in line with the wind, on a very dry hot day. If the fuels were to become six-
foot chaparral fuel beds (not shown/achieved in historic fuel coverage data), the flame length
could reach 63 (ShS fuel). This configuration is not present in the current (fuels prior to the
Route Fire) interface and does not seem to have been present in the past in a review of aerial
images over the past 30 years except on north facing slopes in small areas which are not below
the development area(s) and not likely to produce a self-sustaining maximum fire output burning
in equilibrium.

In a review of all flame lengths for all scenarios run in FlamMap, no cells within or adjacent to
the Project Site had values greater than those for the worst-case scenario (63' flame length) in
BehavePlus. Using the Minimum Travel Time feature of FlamMap, it is possible to project the
time it might take for a given fire scenario to travel the distance from the origin to each of the
evacuation points within the Project Site and when they might impact the Evacuation Points.
These results are provided for each scenario in the appendix and summarized in the matrix
(Matrix 1, page 64) in this report.

All scenarios have at least one Evac (evacuation) Point which is viable for 4 hours or more, with
the exception of the Freeway Spots scenario where only 30 minutes are available before Ridge
Route Road is impacted for a period of time. All of the fire scenarios are run under extreme
conditions. When in alignment (wind, slope, aspect, and fuels), the rate of spread is extremely
high and the fire travels large distance in a short period of time. In all scenarios, burn through of
the community is not modeled or expected given the fuel modification zones, hardened structures
and restrictions on vegetation which will be in place by the various codes, ordinances and
standard required by the Los Angeles County Fire Department for new development within the
Very High Fire Hazard Severity Zones.

The size, location and configuration of the Project Site makes it unlikely that a fire will impact
the entire Project Site at a single time, but rather the fire will impact sections of the project
interface over a period of time which will allow for resources to be redistributed and for
evacuation opportunities after the fire front has passed a specific location. Travel within the
Project Site should be viable at all times given the distance from the wildland fuels and the
wildland fire protection features which will be provided (as required by the various code,
ordinances and regulations).

The development will provide more water storage than is required by the fire code and will in
fact, provide additional regional fire duration capacity which benefits many structures beyond
the development area.

A site will be provided for a new fire station within the development. In addition, the project
will pay its proportionate fees for the construction of that station which will enhance the regional
fire protection already in place. With the new fire station, adequate fire resources are present to
protect the development.
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This report reaches the conclusion that the expected fire behavior in the interface of the
NorthLake development indicates that the fire behavior could produce extreme fire behavior and
as such, implementation of wildland fire protection measures will be necessary. Many of these
measures are required by the State and Local fire/building regulations, fire department standards
and guidelines, and by mitigations already considered and applied by the development review
processes to the Previously Approved project. Fire behavior modeling suggests that there will be
several hours in which to evacuate the Project Site under fire scenarios where the fire is burning
into the community from an adjacent area under each of the development scenarios considered,
except with the Freeway Spots scenario, where all configurations will have a period of time
where Ridge Route Road is impacted for 90 minutes or more and would require sheltering in
place within the development for this period. The north evacuation route would be open during
that period. Where fires are initialized within the Project Site or near its boundary, the fire
incident command and control will have to determine if the population will be moved or
“sheltered in place”.

The proposed community with its increased built-in fire protection features (defensible space,
fuel modification, hardening of the structures and required maintenance), placement of the
structures on the topography, overall orientation to the fuels, wind, and slope and nested (safe
center) configuration would be a candidate for a “shelter in place” decision. While “shelter in
place” is never a first option, history shows us that moving populations once the fire has arrived
has increased risk and should not be attempted when safe alternatives exist.

The configuration of the Project Site, the placement of the structures and features on the
topography and the nature of the wildland fuels surrounding the Project Site create conditions
where the fire will travel at great speeds when wind, slope and fuel align but the three access
points that empty onto Ridge Route Road are not impacted by fire at the same time.

The fire behavior modeling in this report with flame lengths of up to 63’ under the worst-case
scenario would be protected by the LACFD standards. Fuel modification is designed to reduce
and change the fuel types as the combustible vegetation gets closer to the structure. As “rule of
thumb” two times the maximum flame length is adequate protection from radiant heat in a
hardened structure. These distances also protect from direct flame contact and convected heat.
The structure hardening (includes ember intrusion projection) protects from embers and brands
which may travel long distances under worst-case conditions.

With respect to the defensible space distance for the perimeter structures, the LACFD requires
distances up to 200 feet of fuel modification depending on the adjacent fire potential as measured
by the slope, aspect, fuel characteristics, fire history and weather data (wind, temperature and
relative humidity). While the distance required in the thinning zones may be allowed to be
reduced based on the level of hazard present, the zones nearest the structures are rarely reduced.
In any event, LACFD's 200" fuel modification requirement more than satisfies the needed
distance based on 63' flame length (126").
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Additionally, the implementation of the Zone 0 (first five feet from the structure) and LACFD’s
decision to make the fuel modification zone on all sides of the structure and not just the wildland
interface will only enhance the already robust level of protection for the Project Site.

It has been determined that, with the mitigations in place, the development area will have a less
than significant impact on the wildland fire related issues raised under the AG guidelines.

Purpose and Scope of Report

Firesafe Planning Inc. performed an assessment of risks related to wildfires in order to assess the
intensity of a wildfire approaching the Project Site. This report provides the results of that
assessment and objective hazard and risk assessments which can be used to establish the
community mitigations (hazard less mitigations = risk) that are equal to or greater than the
hazards which would be encountered in a worst-case scenario.

The study takes into consideration existing/future vegetative interface fuels, topography, fire
history and weather conditions during extreme fire conditions. The report provides results of
computer calculations that measured the fire intensity, flame lengths, rate of spread, and fire
travel distance (arrival times) from worst-case scenario wildfires in both the extreme (Diablo
wind) and the predominant (Onshore wind) wind conditions.

The results of fire behavior calculations have been incorporated into the analysis of the interfaces
of the project with adjacent wildlands and the potential ingress/egress routes used by the Project
Site on a daily basis and under emergency conditions where evacuation might be possible.

The Fire Hazard Planning Technical Advisory General Plan Technical Advice Series, 2022
Update Finalized — August 2022, Figure 7, Page 31, from the Governor’s Office of Planning and
Research provided a visualization of risk vs hazard for wildfires as shown below (Figure 1).
This report will use this guidance and terminology .

WILDFIRE RISK

>
WILDFIRE HAZARD
=

INTENSITY LIKELIHOOD SUSCEPTIBILITY
* Fuels {wildland and built) ‘ * Ignition First Order
» Topography * \Weather * Fire Behavior
+ Weather * Fire History * Fire Suppression Chailenges

= Fire Suppression * Infrastructure Damage

* Human Life Loss/Injury

Second Order

* Economic impacts

* Social Impacts

« Health Impacts

» Ecological/Biophysical Effects
* Compounding Natural Hazards

Figure I - Visualization of risk vs. hazard for wildfires-
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Scope

This document will address the following tasks as outlined in the California Attorney General’s
“Best Practices for Analyzing and Mitigating Wildfire Impacts of Development Projects Under
the California Environmental Quality Act” (AG Guidelines):

1.

Determination if project impact will substantially impair an adopted emergency response
plan or emergency evacuation plan;

2. Determine the project-specific Wildland Fire Hazard and Wildland Fire Risk to quantify
issues that may exacerbate wildfire risks, and thereby expose project occupants to
pollutant concentrations from a wildfire or the uncontrolled spread of a wildfire;

3. Determine if the installation or maintenance of associated infrastructure (such as roads,
fuel breaks, emergency water sources, power lines or other utilities) may exacerbate fire
risk or that may result in temporary or ongoing impacts to the environment;

4. Determine if people or structures will be exposed to significant risks due to the
completion of the project; and

5. Consider whether a project will “expose people or structures, either directly or indirectly,
to a significant risk of loss, injury or death involving wildland fires”.

CEQA Appendix G,

Section XX. WILDFIRE. If located in or near state responsibility areas or lands classified as
very high fire hazard severity zones, would the project:

a.

Substantially impair an adopted emergency response plan or emergency evacuation plan.

b. Due to slope, prevailing winds, and other factors, exacerbate wildfire risks, and thereby

expose project occupants to pollutant concentrations from a wildfire or the uncontrolled
spread of a wildfire?

Require the installation or maintenance of associated infrastructure (such as roads, fuel
breaks, emergency water sources, power lines or other utilities) that may exacerbate fire
risk or that may result in temporary or ongoing impacts to the environment?

The AG guidelines encompass the CEQA Appendix G, Section XX, subsection a, b, and ¢
requirements and as this report addresses the guidelines, it addresses the Appendix G issues in
the same effort.
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Project Description

The Project Site is located in an unincorporated area of Los Angeles County, California, near the
community of Castaic, California. The Project Site is north of Interstate 5 and the community of
Castaic, east of Ridge Route Road, west of Castaic Lake and south of the Templin Highway, as
shown in Figure 2 (below) and Figure 3 (next page).

=, o

™,
~, -~
e

Figure 2 — Regional Location Map

The Project Site has three configurations under review for this analysis. The first is the project
as previously approved (Previously Approved Project); the second, a configuration that avoids
Grasshopper Creek entirely (Creek Avoidance Alternative); and the third configuration which
partially avoids the Grasshopper Creek areas (Partial Creek Avoidance Alternative).

Each of these configurations (which are further broken down into planning areas) have different
impacts as it relates to wildfire risk and will be analyzed as such. Each configuration is
described in detail as follows:
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Figure 3 — Vicinity Map
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Previously Approved Project

Page 10

The project analyzed in the 2017 Supplemental Environmental Impact Report
(SEIR)(decertified) would implement the previously adopted NorthLake Specific Plan (NLSP),

"

Previouslv Annroved Proiect
Figure 4 — Previously Approved Project Layout

but with a reduction of the area
and intensity of physical
development and an increase in
open space as compared to the
NLSP. Specifically, the
Previously Approved Project
involves the phased
development of up to 3,150
residential units, 8.9 acres of
commercial uses, 799.5 acres of
parks and open space, a 22.9-
acre school site, and a 1.4-acre
pad for a future fire station. A
total of 315 affordable units and
6 market rate live-work units
will be provided; 95 of those
will be designated as senior-
living affordable units.

Creek Avoidance Alternative
(CAA)

This Creek Avoidance
Alternative (CAA) assumes the
same design basis as the
previously assessed screening
alternative in the SEIR (DSEIR,
Section 6.5, Alternatives
Deemed Not Feasible, Section
6.5.1 Creek Avoidance
Alternative): avoid disturbing
the creek bottom that runs
through the Project Site while
developing a viable land plan
effectuating the NLSP. The
existing landform is created by
landslides that traverse the
Project Site from the westerly
side of Grasshopper Creek
(Creek) to the easterly side of
the Project boundary.

Typically, per standard
engineering and design
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Creek Avoidance Alternative

Figure 5 — Creek Aviodance Alternative Layout

Page 11

practices and Los Angeles
County requirements, all
underlying landslides would be
required to be removed and
recompacted in order to provide
a suitable soil condition for
project development.
Grasshopper Creek has several
existing  landslides  directly
underneath the creek bottom that
extend from approximately 10
feet to 200 feet easterly and
westerly of the creek bottom.

A 300-foot setback  was
determined to be an appropriate
buffer from the creek bottom for
the Creek Avoidance Alternative.
Thus, the developable area for
the Creek Avoidance Alternative
will commence at the creek
setback line and ascend easterly
to the easterly boundary of the
Creek Avoidance Alternative.

The Creek Avoidance
Alternative requires the
realignment and new

construction of Ridge Route
Road. The CAA would require
approximately 8.2 million cubic
yards of export from the Project
Site and the construction of three
clear-span bridges to access the
project from Ridge Route Road.

The developable acreage for the
Creek Avoidance Alternative
decreases the developable area
from 364 to 286 acres, thereby
reducing the amount of area
available for development. After
incorporating other conditioned
site elements such as a 21 acres
school site and 1-acre fire station
(as per the Specific Plan) along
with 167.0 acres of recreation
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and park areas, under the Creek Avoidance Alternative design, the residential unit count will be

reduced to 1,815 (of which 165 units are affordable).

As compared to the 3,150 dwelling units (of which 315 are affordable units and 6 market rate
live-work units) under the previously Approved Project, the Creek Avoidance Alternative would
result in a reduction of 1,335 dwelling units. The Creek Avoidance Alternative will have similar
commercial acreage as the previously approved project. Proportionately, the affordable unit

count would be reduced from 315 to 165 units.

;;.‘7- L ; : L. ¢
C‘;’& N X 5 ! L

Partial Craal Aunidanca Altarnativa
Figure 6 — Partial Creek Avoidance Alternative Layout

Partial Creek Avoidance Alternative
(PCAA)

The Partial Creek Avoidance Alternative
(PCAA) would leave Phase 1 of the
Previously Approved Project but reduces
scope of the Phase 2 development of the
Previously Approved Project. The reduced
Phase 2 area design avoids a cluster of
smaller and larger landslides in the northern
portion of the Phase 2 area. This is

proposed to avoid disturbing the landslides

and risk additional loss of Creek area
(similar to the issues with the CAA). This
alternative design would preserve both a
portion of the Creek and sensitive habitat
within Phase 2 area of the Project Site.

This alternative provides a balanced site
within the proposed Phase 2 grading
footprint and does not require any
additional import or export of soil similar to
the Previously Approved Project, while
reducing the total disturbed area in Phase 2
by 61%, thereby creating additional
undisturbed open space. It also reduces the
impacts to that portion of the Creek on the
Project Site by approximately 20%.

Furthermore, this alternative significantly

| reduces the raw earthwork of Phase 2 by

approximately 10 million cubic yards. The
alternate design maintains the Previously
Approved Project unit count of 3,150.

The PCAA includes the agreed affordable
component of 315 affordable units and 6
market rate live-work units, mixed-use, and
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live-work units, and preserves the school and fire station sites, commercial sites, and the sports
park, all of which were provided in the Previously Approved Project and remain unchanged in
this alternate design.

When viewed side-by-side, the impacts of the two alternatives are more readily visible, as shown
below (Figure 7). The Partial Creek Avoidance Alternative will not develop to the north as
much as the other two alternatives.

Previously Approved Project Creek Avoidance Alternative Partial Creek Avoidance Alternative

Figure 7 — Comparision of three layout alternative

Current Environmental Conditions

General Location of Site and Adjacent Wildland

The Project Site will have undeveloped natural areas on all sides of it. While these areas do have
roads, infrastructures, recreational facilities, and a few structures, the area immediately adjacent
to the Project Site development area will be native or natural open space areas. Figure 8§, on the
next page, provides an illustration of the general vegetation classifications around the Project
Site as provided in the latest data available from the Landfire Database site supplied by the
United States Forest Service (USFS) and Department of the Interior (DOI) at

https://landfire.gov/index.php.

The interface is primarily Herbaceous (grasses) and Shrublands (chaparral/brush). To the east is
Castaic Lake which provides a non-burnable barrier to fires driven by NE or E winds. To the
west is Interstate 5 which can provide opportunities for fire suppression activities but, as will be
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discussed in a later section, does not provide a guarantee of success in stopping a fire under
wind-driven conditions as indicated by the area fire history.

In Figure 8 below, the orange areas are mostly seasonal grasslands, and the brown areas are
shrublands or chaparral. In Figure 9, on page 15, the vegetation classification is shown down to
the EVT (Existing Vegetation Type). Again, the orange areas are mostly grass. The brown areas
are now divided between the lighter brown (Buckwheat/Sage) and the darker brown (Chaparral)
where the heavier of the two fuels (Chaparral) increases as the topography moves north (higher).
Before transitioning out of the Sage/Buckwheat, the area to the east and northeast of the Project
Site has the heavier fuels on the north aspects and lighter fuels on the more southern aspects
where the ridgelines run west/east in the orientation.

Castaic Lake

Vegetation Class

B Agricultural

] Conifer 3 W

B Conifer-Hardwood X < gl T : &

[ Exotic Herbaceous e v ' e & &

I Exotic Tree-Shrub A o £

[ Grassland : ik \R . Community “ 3
)

Il Hardwood &
l Open Water of Castac
8 Ripanan
M Shrubland

[l Sparsely Vegetated Source — Landfige Database | F2020, EVT_ 220 CONUS

Figure 8 — Vegetation Classificiation Map

Wildland vegetation (fuel) is relatively homogeneous within the future interface at the Project
Site boundaries (at the edge of the development area). Some canopy vegetation (mostly oak
trees) exists, primarily in the bottoms of larger drainages.

Figure 10, on page 16, provides a detailed accounting of the vegetation types on the Project Site
as provided by the SEIR. This assessment, while more specific, agrees with the Landfire data
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indicating the interface is primarily shrubland with grasslands. Much of the grassland within the
Project Site will be within the development area.

Existing Vegetation Type
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Figure 9 — Existing Vegetation Type Map

To the east of the Project Site is the Castaic Lake State Recreational Area. This area contains
boat ramps, day-use facilities, campgrounds, and support buildings/structures for the County
staff who operate the facility. This area is shown in Figure 11.
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The Project Site has three significant utility easements which run through the site. On the east
side is a power line easement for the Los Angeles Department of Water and Power; through the
center is an existing oil pipeline which will be relocated by the project, and to the southwest and
west is another powerline easement belonging to Southern California Edison (SCE). The
powerline easements will remain in the same general area that they currently exist, with some
minor tower relocations on the SCE line. The location of all three is shown in Figure 12 on the
next page.

[ PromctBonty

Vegetation Types and Other Areas
Purple sage scrub

- Black sage scrub

| Callorna annual grassiand

Calforrea annual
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. Open water
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Souree - NorthLake= Specrfic Man Progect, Svaft Supplemesial Environmental impact Report, Vegetation Types and B ther Are s,
Exhi; 5.2-1.

Figure 10 - Vegetation Type from SEIR

The powerlines will be addressed later in this document as they pertain to wildland fire
hazard/risk and evacuation. The relocated pipeline will not be a factor in either the hazard/risk
analysis or in the evacuation discussion as it will be buried to a depth that will make it unaffected
by a wildland fire.
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Figure 11 — Castaic Lake Sate Recreation Area Map

Page 17

Grasshopper Creek runs through the
Project Site and is the subject of the
two alternatives provided in the report.
This is a seasonal creek and only holds
water during wet periods.

This drainage is called an intermittent
stream, which is a United States
Geologic Survey (USGS) designated
“blueline” watercourse.

Figure 13, on the next page, shows the
Creek as it exits the Project Site on the
south, and Figure 14, also on the next
page, shows the upper reach of the
watercourse at north end of the Project
Site.

While the Creek has some vegetation in
the bottom of the watercourse, not
present in the general landscape around
it, the volume and nature of this
vegetation will not add to the wildland
fuel load beyond that which is already
present in the chaparral fuels.

The 2023 Fire Plan for the County of
Los Angeles Fire Department states;
Much of the Santa Clarita Valley and the
Santa  Monica Mountains  have  the
following vegetation types: coastal sage,
riparian, oak woodlands, and chaparral.

Coastal sage communities are typically
found in lower elevations and drier sites
of coastal south-facing slopes. Various

,«> plants include purple sage (Salvia

leucophylla),  California  sagebrush
(Artemisia californica), coast
buckwheat  (Eriogonum  latifolium),
laurel sumac (Malosma laurina), and
lemonade berry (Rhus integrifolia).
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Riparian communities are woodlands with multi-layered vegetation, including Arroyo willows
(Salix lasiolepis), California black walnut (Juglans californica), California sycamore (Platanus
racemosa), Fremont cottonwood (Populus fremontii), Mexican elderberry (Sambucus nigra),
California bay laurel (Umbellularia californica), and mule fat (Baccharis salicifolia). Oak
woodlands are found on northern slopes blanketed with coast live oak (Quercus agrifolia), valley
oak (Quercus lobata) in warmer areas, hollyleaf cherry (Prunus ilicifolia), California bay laurel
(Umbellularia californica), coffeeberry (Frangula californica), and poison oak (Toxicodendron
pubescens).

Chaparral communities typically have shrubby vegetation seen on both coastal and inland
hillsides and are separated into two types: soft chaparral (usually called coastal sage scrub) and
taller, hard chaparral. Chaparral is dominated by evergreen and drought deciduous shrubs one
to fifteen feet tall. Most plants are recognized by fough, leathery leaves that reduce water loss in
dry climates. Many chaparral plants contain volatile oils, which produce a strong odor and
increase flammability. Common examples include various species of ceanothus (Ceonothus
spp.), manzanita (Arctostaphylos spp.), sage (Salvia spp.), sagebrush (Artemisia spp.) sumac
(Malosma spp.), toyon (Heteromeles arbutifolia), and chamise (Adenostoma spp.).

There are also significant oak woodland communities along shaded canyon slopes
and riparian communities within streambeds. Streambeds have cottonwoods
(Populus spp.), willows (Salix spp.), and related vegetation requiring

more water.

Determining wildfire risks in LA County involves assessing fire-adapted chaparral ecosystems, dynamic
Mediterranean weather conditions, values at risk, and the fire protection system’s ability to respond. The
California Strategic Fire Plan employs an intensive assessment process graphically depicting fuels,
weather, and assets at risk in a Geographic Information System (GIS) program.

The project site has many of the vegetation communities listed in the Fire Plan. The photos on
the next page are good examples of the those listed above. Figure 13 provides an example of the
bottom of one of the streambeds with the vegetation quickly changing to grassland and
grass/scrub mixtures where the additional water is not available.

Figure 14 is the classic example of a north slope (aspect) which is covered with chaparral species
while the flatter and southern slopes are mostly grasslands. This is explained in more detail later
in this report.

The Los Angeles County Fire Department is one of six contract counties (Orange, Los Angeles,
Kern, Ventura, Santa Barbara, and Marin), which have executed a contract with the State of
California to provide wildland fire protection on State Responsibility Areas (SRA).

The Los Angeles County Fire Department has the responsibility as a contract county to
implement the 2018 California Strategic Fire Plan in Los Angeles County. As such, the
Department functionally operates as a CAL FIRE unit and is responsible for all Strategic Fire
Plan activities within the County. The project site will meet or exceed the fire protection
requirements of the Los Angeles County Fire Department.



NorthLake Project - Wildland Fire Risk Report

I i

ure 14 — North end of the Project Site at the Grasshopper Creek inter: ace




NorthLake Project - Wildland Fire Risk Report Page 20

Agency responsible for fire protection

The Los Angeles County Fire Department is the service provider to the Project Site and land
immediately adjacent. Overall jurisdiction is classified as FRA (Federal Responsibility Area),
SRA (State Responsibility Area) or LRA (Local Responsibility Area) as shown in Figure 15,
below. FRA is federal land, in this case, a national forest. SRA is land with the State of
California for which the state has the primary responsibility for wildland fire protection. In this
case, the Los Angeles County Fire Department is a in contractual agreement with CAL Fire to
provide wildland fire protection on SRA land that CalFire would normally provide within the
wildland areas of Los Angeles County. LRA is land within incorporated cities and
unincorporated land within the county which does not meet the criteria for inclusion in the SRA.

In the figure below (Figure 15), the green areas are FRA, the light red areas are SRA, and the
yellow areas are LRA. Unshaded areas are not in a wildland responsibility area. However, the
Project Site is in and surrounded by SRA lands.

SRA/LRA/FRA

\\ Light Green Area — Federal Responsibility Area (FRA)
N Light Red Area — State Responsibility Area (SRA)

Yellow Area — Local Responsibility Area (LRA)

National Forest

FRA

SRA —

FRA 18
National Forest

FRA

/

&)
State Responsibility Area
LRA /

R i
Figure 15 — Map Responsabilty Areas (SRA/LRA/FRA)
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Fire Severity Zones and proximity

Fire Hazard Severity Zones are currently based on potential fuels, fire weather conditions, and
terrain and represent potential fire hazard exposure to structures and other human infrastructure
assets. FHSZ areas are adopted as a Title 14 regulation, and fulfill the obligations laid out in
Public Resources Code (PRC) Sections 4201-04, and are essential in various fire safety
regulations, building construction standards, and real estate hazard disclosure requirements.
These zones were initially determined in November 2007 for SRA and September 2008 for LRA
SRA has been revised by CalFire and the LRA update is underway. Some changes are expected
in LRA, but the entire Project Site is already at the highest level of wildland risk currently, and
have remained so in the updated SRA zones.

National Farest

National Forest

. National Forest
Fire Hazard '

Severity Zones
FHSZ in LRA

VHFHSZ

FHSZ in SRA

Very High
High

Moderate

Source - FRAP FHSZ Viewer - https://egis.fire.cagov/FH5Z/

Figure 16 — Fire Hazard Severity Zones (current)

Wildland Interface/Intermix
The wildland urban interface (WUI) is defined by the US. Forest Service as any area where
“humans and their development meet or intermix with wildland fuel.” This area includes
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communities that are within a half-mile of this interface. The WUI is classified into two
categories:

1. Interface WUI — where structures are adjacent to the wildland vegetation. A clear line of
delineation is provided.

Interface

2. Intermix WUI — where structures intermingle with wildland vegetation. Each structure or
group of structures has its own interface.

Intermix

Source: “Fire FAQs-Are Srructures Fuel? The Wildland Urbtm Interface and the 'Built'’ Environment”, Daniel Leavell, Stephen
A. Fitzgerald, Carrie Berger, Gavin Horn, EM 9291  Published August 2020

The Project Site will utilize a WUI Interface for each of the planning areas. Some native areas
will remain between planning areas but most of the development will create an area where the
only interface with native fuels will be on the perimeter. Figure 7, on page 13, illustrates this
well. This is discussed in more detail in the analysis of each alternative.

Codes, guidelines, and standards

The Project Site will be required to provide protection measures as required by a number of
Laws, Codes, Ordinances, Regulations, Guidelines, and Standards (collectively, Regulations).
Below are the major Regulations which will impact on the Project Site:

e PRC Sections 4290 through 4299.
e PRC Sections 4201 through 4204 for State Responsibility.

o Title 14 of the California Code of Regulations (14 CCR), Division 1.5, Chapter 7,
Subchapter 2, Articles 1-5, “State Minimum Fire Safe Regulations”.

e California Code of Regulations, Title 24, Part 9, California Fire Code, Chapter 49 as
amended and adopted by the County of Los Angeles.

e (alifornia Code of Regulations, Title 24, Part 2 (Volumes 1 and 2), California Building
Code, Chapter 7A as amended and adopted by the County of Los Angeles.

e California Code of Regulations, Title 24, Part 2.5, California Residential Code, Section
R337 as amended and adopted by the County of Los Angeles.
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e Los Angeles County Code, Title 32, Los Angeles County Fire Code

Section 503 - Fire Apparatus Access Roads

Section 507 — Fire Protection Water Supplies

Section 4905 - Wildfire Protection Building Construction
Section 4906 - Vegetation Management

Section 4907 — Defensible Space

Appendix B - Fire-Flow Requirements for Buildings
Appendix C - Fire Hydrant Locations and Distribution

O OO O O O O

The Project Site will have wildland specific requirements before, during and after construction.

Prior to Construction

The Protect Site will be required to have an approved Preliminary Fuel Modification Plan prior
to any subdivision or land; or, have final approval prior to the issuance of a permit for any
permanent structure used for habitation (Fire Code Section 4908.1).

Protection During Construction

The Los Angeles County Fire Department has adopted Chapter 33 of the California State Fire
Code entitled, Fire Safety During Construction and Demolition. This section of the Fire Code
provides requirements for “Precautions Against Fire”, Combustible and Flammable Liquids,
Flammable Gases and Explosive. Additionally, it requires readily accessible means of reporting
emergencies, access roadways and fire department water supplies to all areas where combustible
construction is occurring.  This section requires the development, implementation and
maintenance of an approved, written Site Safety Plan establishing a fire prevention program at
the Project Site applicable throughout all phases of the construction, repair, alteration or
demolition work. This plan addresses the requirements of the Fire Code, the duties of staff and
staff training requirements. The Site Safety Plan must be submitted and approved before the
issuance of a building permit. Any changes to the plan must be submitted and approved by the
fire department.

Protection After Construction

The Project Site is within a Fire Hazard Severity Zone which requires the enforcement of Fire
Chapter 49 as amended and adopted by the County of Los Angeles. This chapter provides for
increased wildfire building construction protection (maintenance, additions, and remodels
compliance wildland standards), vegetation management, defensible space and compliance with
an Approved Fire Protection Plan. These requirements provide for the implementation and
maintenance of California Building Code Chapter 7A, California Residential Code Section R337
and Californian Reference Standards Code Chapter 12-7A as amended and adopted by the
County of Los Angeles. It further requires that building and structures be maintained in
accordance with California Public Resources Code Section 4291, California Code of
Regulations, Title 14, Division 1.5, Chapter 7, Subchapter 3, Article 3, Section 1299.03;
California Government Code Section 51182 and California Code of Regulation, Title 19,
Division 1, Chapter 7, Subchapter 1, Section 3.07. The Project Site is also with the SRA which
requires it to comply with the SRA Fire Safe Development Regulation as specified in Title 14,
Division 1.5, Chapter 7, Subchapter 2. The Project Site will need to be maintained to the same
standards and Regulations that were applicable at the time of construction on an ongoing basis.
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Public Information and Resident Education

All of the requirements for the fuel modification zones, defensible space requirements,
limitations on remodels/additions on the interface lots and community planting restrictions will
cover included in the disclosure documents provided to the owners during the escrow process.
Additionally, these requirements will be fully detailed in the Project Site CCR’s (Covenants,
Conditions, and Restrictions) which are legal documents which are filed with the county
recorder's office and made a part of the official real estate records that run with the land that is
part of the community. The HOA will have a responsibility to inform the residents of the
requirements, review and approve changes to the property and provide a process to ensure
compliance with the community standard where applicable.
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Project Analysis - Wildfire Hazard and Risk

The analysis of Wildland Risk starts with the review of the hazards, the likelihood of an event,
and the intensity of that event which is then examined against the vulnerability (exposure and
susceptibility) to provide a “level of risk”.

Wildfire Hazard

Likelihood

Wildfire likelihood is the probability of a wildfire burning in a specific location. At the
community level, wildfire likelihood is accessed in the area where housing units are present.
The likelihood is the probability that any specific location will experience a wildfire in any given
year. Fire history is the main data source for this analysis along with potential ignition sources
and weather conditions that lead to extreme fire behavior.

Fire History

The Project Site is within/adjacent to a historic fire corridor. When the fire history is viewed in
total (all records available) this is evident (Figure 18, next page). On the following two pages
are illustrations of the fire history over the past 10, 20 and 50 years to provide some ability to see
the data over time. On page 27(Figure 22), is a map of all fires over 50 acres that have occurred
within 7.5 miles of the center of the

Year |Agency Unit_id Fire Name Alarm Date Gis Acres . . .

2004 |USF ANF INTERSTATE 20040625 a7a| Project Site since January of 2004.
2004 |USF ANF EAST 20040807 1337| They are listed to the left in Figure 17.
2004 |cco LAC WAVYSIDE 20040503 91

2005 |cCo LAC 0AK 20050625 134 .

2006 |USF LPF DAY 20060904] 161,816 Of the 26 fires listed to the _left, OI_ﬂY
2007 |cco LAC BUCKWEED 20071021 38343 | three burned onto the Project Site.
2007 |USF ANF RANCH 20071020 58,410 | Five Mile 2012, Lake 2013, and Route
iggz E‘;‘F’ ,L:.\fF T;S\%ND ;gg;’g;g 2: 2022. The recent Route Fire was the
i e A S T 33, | largest at 5,208 acres. The Five Mile
2012 [cco LAC FIVE MILE FIRE | 20120608 489 | and Lake Fires (2013) were 489 and
2013 |cco LAC LAKE 20130517 660 | 660 acres respectively.

2013 |USF ANF BEE 20130809 206

2013 |USF ANF POWERHOUSE 20130530 30,268 ) o )
2015 USE ANF WARM 20150816 270 One m ﬁve ﬁres on the IISt 1S a major
2017 |cco LAC LAKE 20170617 733| fire (over 30,000 acres). This
20/ IEEO LS il AULAPAY 60481 represents approximately 20% of the
2018 |CCO LAC CHARLIE 20180922 3351] fires in thi

2019 |USF ANF FIVE 20190803 156 | large fires in this area.

2020 |cco LAC CASTAIC 20200801 178

2040 et ahl LA 20200812) 30999 | The list of large fires spans 18 years,
2020 |cco VNC HOLSER 20200817 2,189 . .

2020 |cco LAC EQUESTRIAN 20200608 84 makmg the regional large fire return
2021 |USF ANF ROUTE 20210911 255 | interval less than one year, but the
2021 _[cco LAC NORTH 20210428 552 | Project Site has had all three of its
i Jddo e REEINE e 2208 | fires in the past ten years, making the

Figure 17 — Fires in the Project Site area over the past 50 years site interval over three years.
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Figure 19 — Fire History for the regional arca (past 50 years,
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Castaic Lake

Figure 20 — Fire History for the regional arca (past 20 year s)
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Figure 21 — Fire History for the regional area (past 10 years)
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Figure 22 — Large Fire History for the regzomt/ arca since 2004

Large fires in the area are due to a several issues. Access and topography are part of it. Roads in
the lands to the east, west and north of the Project Site have limited access to the areas where
these fire burn. The topography is steep and well-vegetated. The general area does not have a
large number of fire stations which can arrive quickly in the early stages and fires that occur are
generally related to the transportation and infrastructure (powerlines and roads) in the area that
provide the ignition sources in many cases. This area is also prone to thunderstorms/lightning
which produce strong winds and ignitions without the rainfall necessary to put out the spot fires.
All of these factors are covered in more detail later in this report.

The most recent fire to impact the area/Project Site is the Route Fire which started on August 31,
2022. This fire burned approximately 5,208 acres over several days, but the majority of this
acreage was consumed in the first operational period (12 hours). The Route Fire started on the
west side of the interstate (I-5) at approximately noon. The fire was contained to the west side of
the northbound interstate until it carried (spotted) over to the area between the northbound and
southbound lanes (large island area) where it quickly established itself and then spotted again

over the southbound lanes and into the Project Site. https:/fireaviation.com/2022/10/01/report-shows-
use-of-four-helicopter-quick-reaction-force-through-the-night-limited-final-size-of-route-fire/

Figure 23, on the next page, provides the final fire perimeter, and an outline of the Project Site
and indicates the approximate area of origin north of the terminus of The Old Road and North
Red Oak Court.
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Route Fire 2022

Source - hitps //frap fire ca gov/frao-projects/fire-perimeters/ Fire21_1/gdb
3

i

Figure 23 ~Route Fire 2022 Map

The fire moved quickly once established in both areas (between northbound/southbound and on
the Project Site). The SW/SSW wind pushed the fire to the NE/NNE. The fire progression was
stopped to the east by Castaic Lake along the entire eastern flank. Aerial tankers and helicopters
were used to keep the fire from moving west into Violin Canyon as it had done on the Marple
Fire in 1996 (author’s personal observation while working on the Marple Fire in 1996). The
Marple Fire was the only fire other than the recent Route Fire (2022) to burn over a majority of
the Project Site in the past 50 years.

The Route Fire was stopped in the first 24 hours due to the availability of aircraft and the wind
change that occurred after, in the evening and the size and abilities of the initial attack forces. It
is impossible to directly compare the two fires as the Marple Fire consumed over 10,000 acres in
the first eight hours. Both fires started in late August around noon. Once the Marple Fire burned
around the north end of the lake, its eastward progress was no longer suppressed. Additionally,
the Marple Fire continued to burn for several operational periods subjecting the control line to
the diurnal effects of the onshore/offshore changes taking the fire in different directions at

different times and requiring resources to be deployed in all areas simultaneously.
https://fireaviation.com/2022/10/01/report-shows-use-of-four-helicopter-quick-reaction-force-through-the-night-limited-final-

size-of-route-fire/ The shifting of the onshore and offshore flow reverses the fire direction under
these conditions approximately every 12 hours, making the head of the fire bounce back and
forth from opposite sides of the site perimeter.
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As the Marple Fire burned into the national forest, containment opportunities were reduced, and
suppression methods had to be modified to meet the Forest Service’s practices. Within the
forest, fire is a natural process, and some suppression efforts actually produce more long-term
consequences than the fire itself. The two fires are overlayed in the graphic below (Figure 24).
Specifics about the Route Fire (most recent fire to burn over the Project Site) will be covered in
each section of this report where applicable.

N & B AT, Dy v 354

https://fireaviation.com/2022/10/01/report-shows-use-of-four-helicopter-quick-reaction-force-through-the-night-
limited-final-size-of-route-fire/

Figure 24 — Comparison of Marple Fire 1996 to Route Fire 2022
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Weather

Weather has a significant impact on the ability of a small fire to become a large fire. Within the
weather category, wind, relative humidity, temperature, and interaction with the topography are
especially impactful.

High temperature, low humidity, and wind combine to create “Fire Weather”. In the area of the
Project Site, the regional weather has a strong history of extreme Fire Weather to the point where
National Weather Service has a specific system used to identify when the extreme conditions are
being achieved and additional action should be taken. On its website, CalFire describes as
follows:

The National Weather Service issues Red Flag Warnings & Fire Weather
Watches to alert fire departments of the onset, or possible onset, of critical
weather and dry conditions that could lead to rapid or dramatic increases in
wildlfire activity.

A Red Flag Warning is issued for weather events which may result in extreme fire
behavior that will occur within 24 hours. A Fire Weather Watch is issued when
weather conditions could exist in the next 12-72 hours. A Red Flag Warning is the
highest alert. During these times extreme caution is urged by all residents,
because a simple spark can cause a major wildfire. A Fire Weather Watch is one
level below a warning, but fire danger is still high. Red Flag Warnings & Fire Weather

Watches (ca.gov)

Extreme Fire Behavior is a term used by the National Wildfire Coordinating Group (NWCG) for
conditions which imply a level of fire behavior characteristics that ordinarily precludes methods
of direct control action. One or more of the following is usually involved: high rate of spread,
prolific crowning and/or spotting, presence of fire whirls, strong convection column.
Predictability is difficult because such fires often exercise some degree of influence on their
environment and behave erratically, sometimes dangerously.

Temperature

Temperature in and of itself does not have a large impact on fire behavior but the effects of
temperature on other factors such as Relative Humidity make temperature important to the fire
behavior discussion. More direct sunlight increases fuel temperatures and decreases the amount
of heat needed to raise the fuel to its ignition temperature but since most wildland fuels must be
raised to over 400°F to sustain combustion, the difference of 10 or 20 degrees in the atmospheric
temperature has limited direct effect.

Relative Humidity

Relative humidity (RH) indicates how much moisture is in the air. Expressed as a percentage, it
provides an objective measurement of the amount of water vapor that is in the air compared to
the amount needed to be saturated (100% RH). When RH is low, moisture can be removed from
the vegetation at a high rate creating drier vegetation conditions which burn easily and at a faster
rate. Fuels (wildland) are categorized by the amount of time (time lag) it takes them to adjust the
plant moisture level to the atmospheric level (63% of the difference) in one-hour, ten-hour,
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hundred-hour, and thousand-hour fuels. One- and ten-hour fuels have the most impact on the
flaming front (active burning) of wildland fires in grass/brush fuels. For example, a grass fuel
(one-hour) could be at a very high level of fuel moisture (90%) due to overnight fog. When the
sun comes up and the fog burns off or a dry air mass moves into the area, if the RH where to
drop to 20, then in the first hour, the fuel moisture would move from 90% fo 45% (63% of the
difference between 90% moisture in the fuel and 20% moisture in the air) in the first hour and
down to 30% by the end of the second hour and 24% by the end of the third hour. FEach time
moving 63% of the difference between the fuel moisture and the air moisture.

Humidity varies with temperature (generally, when temperature increases, humidity decreases;
and vice versa). Humidity is important because it affects fuel moisture content and therefore, the
fuel’s combustibility. This is the reason that hot, dry Santa Ana wind conditions tend to create
Fire Weather and increase the level of risk as they continue to impact the fuels for serval days,
weeks, or months in the dry season for southern California. Hot, dry, and windy are a bad
combination.

Wind

Wind is the most obvious factor for creating Extreme Fire Behavior. While Extreme Fire
Behavior is possible without extreme wind, such as a fuel- driven, plume-dominated wildfire,
they are often found together. The Station Fire, in 2009, was a prime example of a fuel and low
relative humidity driven fire, with much of the fire growth occurring in the absence of significant
winds (The Station Fire: An Example of a Large Wildfire in the Absence of Significant Winds (weather.gov)).
This was not what is normally seen in the recent history of fires in Southern California. Wind is
normally one of the prime factors. The reason for this is that, in fine fuels like grasses, wind can
accelerate the fire to the maximum flame length and Rate of Spread (ROS) with little wind
compared to the wind speeds that are possible under fire weather conditions.

One method of illustrating this fact is to show grass wildland fuels (dry climate) at various wind
speeds and look for the point at which the fire from a specific fuel reaches its maximum energy
output (all fuel consumed; no additional fuel to burn). Using the BehavePlus software from the
U.S. Forest Service to complete the comparison, an extreme moisture scenario was used (3% for
one-hour fuels, 4% for ten-hour fuels, 5% for 100-hour fuels, 30% for live herbaceous fuels and
50% for live woody fuels) for the fuel moisture levels in the time lag dead and live fuels. Three
dry climate grass fuels were used (GR1, GR2. GR4), which are the fuels normally found in
southern California for grasses. The results (Figure 25, on the next page) indicate that the GR1
fuel reaches the maximum flame length and ROS at 5 mph (midflame wind speed), while the
GR2 fuel reaches maximums at 13 mph and the GR4 at 25 mph. For this example, the 20-foot
winds are two times the midflame wind speed. 20-foot winds are defined as sustained winds
averaged over a 10-minute period and measured 20 feet above the average height of nearby
vegetation. (This is the standard reported by the Remote Automated Weather Stations (RAWYS)
owned by land management agencies and used in the National Fire Danger Rating System
(NFDRYS)). Using the 20-foot winds at two times the midflame wind speed allows for the
perspective of how little wind is needed on a flat plain. When the slope is added, the GR1 is at
maximum without wind, the GR2 drops to 9 mph and the GR4 drops to 22 mph. Figure 25
provides the output from the Behave modeling for this example.
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Figure 25 — BehavePlus Ouiputs for Rate of Spread in dry climate grass fuels Del Valle RAWS is

approximately 5 miles
to the SSW, and the Saugus RAWS is approximately 8 miles to the SE of the southern boundary
of the Project Site. The locations are provided in Figure 26 (next page) as well as four locations
closer to the Project Site, three of which are weather stations maintained and monitored by
Southern California Edison (SCE) as part of the company’s Wildland Fire Safety program and
one private weather station which is part of the Citizen Weather Observing Program (CWOP)
sponsored by the National Weather Service. The company uses data to make decisions on Public
Safety Power Shutoff (PSPS) actions. The data is available to safety personnel and the general
public in nearly “real-time”. Most of these SCE sites are mounted on utility poles owned by the
company.

The RAWS sites have over 10 years of recent data, while the SCE sites have all come online
within the past 5 years and some in the area have been installed in the past year (those have not
been used here). Of note, the SE129 site was destroyed in the Route Fire (2022). It has data up
to the morning of the fire. The other three SCE/CWOP sites and the two RAWS have data
through the point at which the databases were downloaded (after the Route Fire).
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Figure 26 - Loaion apr location weather c:ll\e\ion i:e.s
The data from the RAWS sites shows regional data is fairly consistent. Both sites have the
predominant onshore flow (S to W) and the stronger winds from the offshore flow (NW to NE).
Both RAWS sites are located in areas that are not wind-protected but are also adjacent to
topographic features which have some influence on the direction and speed of the wind. They
are at the same general elevation (Del Valle 1,278’/Saugus 1,450’). Each site has over 92,700
datapoints out 0£ 93,504 possible data points within the analysis timeframe (10 years).

Data tables and wind rose graphics are provided for both in Figure 27, on the next page. Both
RAWS sites are near the Santa Clarita River drainage and are orientated to topography in a
manner that is slightly different from the Project Site.
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Figure 27 - Output data/graphics for RAWS locations (Del Valle and Saugus)

Using outputs from FlamMap (fire behavior modeling software), it is possible to see how the
wind interacts with the topography. In Figure 28, on the next page, the wind directions are
imposed over an elevation map (red indicating lower elevations through green indicating higher
elevations) to show how the winds are channeled by the mountains and valleys. Note that to the
north of Lake Piru (left side of the graphic), wind direction is more impacted in the offshore (NE
wind) flow than in the onshore (SW wind) whereas the offshore flow is more impacted in the
area of Highway 126 within the Santa Clarita River drainage. This wind channeling effect has
an impact on the fire spread direction. When viewing the RAWS data, this is a critical issue to
understand. These are the 20-foot winds (wind height) which are adjusted to a midflame wind
speed in the modeling. The most radical wind direction changes occur in wind-sheltered or
shadowed areas. This issue will be addressed later in this report.

The Project Site is not significantly impacted by either of these two wind directions
(Onshore/Offshore) with respect to changes in wind direction at an overall level (wind
channeling is not pronounced on or near the Project Site). Site-specific locations may have more
localized wind channeling impacts, and these will be addressed later in this report specific to the
Project Site and the location being addressed.
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Four additional weather data collection points (not RAWS) shown below (Figure 29), provide an
understanding of why they will have different wind data from the same time periods as compared
to the RAWS sites. SE109 and SE032 are on north-facing slopes while FW9489 is on a south-
facing slope and SE129 is on a west-facing slope. All are on a road or near a house. FW9489 is
at the top of a slope, SE129 and SE032 are near the top of a slope, and SE109 is about mid-slope
but in a narrower canyon than the other three. SE032 is the most exposed (right off the lake),
and FS9489 is the most protected, with homes to the north and east of the site. The three SCE
sites shown below are mounted on power poles and the FS9489 site is a private weather station
that is a part of the CWOP. CWOP runs data checking and analysis on its site to increase the
quality of the data.
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Figure 29 — Non RAWS weather data locations)
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Below, in Figure 30, is a summary of the weather data for the four non-RAWS sites. The highest
wind speed and wind gusts are found as SE032, as would be expected given its exposed position.
The lowest wind data is provided by FW9489 as discussed previously, due to its protected
position and configuration.

All four sites have the minimum and maximum values shown along with the range eliminating
the top and bottom 1%. All of these sites have been in place for less than five years with
FW9489 only being in service for 1.6 years (data available). SE129 data stops in the morning of
the Route Fire 2022 as the site was destroyed by the Route fire and is currently under
replacement. All four sites were functioning on the day of the fire and the remaining three
continue to function as of this report. Overall, the four locations have very similar findings.

SE129 Temp RH Wind Gust
Average 64.8 43.8 7.3 12.3
Min 32.06 3.24 0 0
Max 110.5 100 35.82 58.3
1% value 38.86 7.66 0.04 0.7
99% value 94.1 99.7 22.79 359
183,622 values
3.5years Data ends prior to Route Fire
SE032 Temp RH Wind Gust
Average 64.3 48.0 6.5 10.8
Min 33.6 3.96 0 0
Max 1121 100 a3.4 | 69.2
1% value 39.63 8.49 0.25 1.2
99% value 95.79 99.4 25.43 37.4
244,161 values
4.6years
SE109 Temp RH Wind Gust
Average 65 48 3.1 7
Min 28.8 44 0 0
Max 115 99.4 23.5 45.1
1% value 38.8 8.6 0 0
99% value 100.2 96.2 133 25.3
203,196 values
3.9years
F9489 Temp RH Wind Gust
Average 68.2 45.7 3.8 4.7
Min 32 4 0 0
Max 115 99.0 27 33
1% value 41 9.0 0 0
99% value 100 99 16.0 18.0
168,876  values
1.6years

Figure 30 -Weather Data Summaries for non-RAWS locations

The three SCE sites can provide additional insight when the data is processed by direction and
speed. Figure 31, on the next page, shows a similar trend with respect to wind direction and
speed. SE032 has a maximum wind gust of 69.2 mph, but the 99™ percentile is 37.4 in Figure 30
and Figure 31 provides the reason. Only five data points exceeded 60 mph, and only 34
datapoints exceeded 50 mph out of 244,161 data events. SE129 has similar data with a
maximum gust of 58.3, a 99™ percentile of 35.9, and only 34 datapoints over 50 mph out of
183,622 data points. Data points within the upper and lower one percent of the database are not
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normally used as they tend to represent data outliers which do not fit within the statistical norms.
It is not possible to know if these outliers are anomaly or data artifacts (a data flaw caused by
equipment, techniques or conditions). Understanding the drop from the peak to the 99
percentile or from the minimum value to the 1% percentile provides some insight into the nature
of the dataset and provides for a more accurate/reliable value for use in presenting the impacts of
the dataset on the overall modeling process.

SE032 WindGust (mph)
% of Total Count Cardinal <20 | >20 >30 >40 >50 >60 >70

6.7% 16,445 N 14,491 1,854 179 - - -

13.6% 33236 NNE 28774 4,462 779 58 8 -

13.2% 32,13 NE 27,655 4458 1,358 195 43 4
5.6% 13,620 ENE 13,068 552 a4 7 2
2.0% 4,866 E 4,850 16 - - -
17% 4,244 ESE 4,244 - - - -
42% 10,348 SE 10,343 5
47% 11,582 SSE 11,569 13
3.8% 9,265 3 9,233 32 1 - -
82% 20,033 S5W 19,236 797 24 - -

151% 36,966 sw 35417 1,547 a8 1 -
4.4% 10,726 wsw | 10596 130 - - -
1.5% 3,735 w 3,702 33 2 - -
2.2% 5,431 WNW 4,921 510 77 9 - -
7.1% 17,336 NW 8,243 9,093 3,113 419 15 -
5.7% 13,816 NNW 7,53 6280 3,088 644 3 1
0.2% 399

100.0% 244,161 [ 213878 29,882 8713 1347 102 5 -
| 876 12.2% 3.6% 0.6% 0.0% 0.0% 0.0%

Offshore winds are highlighted in light red, and the Onshore winds in light yellow

SE129 Wind Gust (mph)

% of Total Count Cardinal <20 >20 >30 >40 >50 >60 >70
7.8% 14,386 N 13,373 1,013 267 gl - - -
3.6% 6,678 NNE 6,224 454 18 B
5.7% 10,458 NE 8,267 2,191 244 ¥ -

6.6% 12,086 ENE 11,264 822 Tirs 15 1
4.5% 8,205 E 8,137 68 S =
3.2% 5,908 ESE 5,881 27 2
3.2% 5,907 SE 5,867 40 -
5.5% 10,178 SSE 10,133 45 1 =
8.1% 14,905 5 14,563 342 4 ]

13.1% 24,127 S5W 22,665 1,462 22
3.6% 6,697 Sw 397 308 15
1.5% 2,780 WSW 2,687 93 5 s . - s
13% 2,300 w 2,124 176 4 3 - = o
3.0% 5,461 WNW 4,204 1,257 226 19 -

14.4% 26,470 Nw 13,277 13,183 2,925 345 20

14.0% 25,658 NNW 17,893 7,759 2,431 266 13
0.8% 1,418 Null - : - - -

1000% 183,622 152,962 29,242 6,256 673 34

83.3% 15.9% 3.4% 0.4% 0.0% 0.0% 0.0%
Offshore winds are highlighted in light red, and the Onshore winds in light yellow

SE109 Wind Gust (mph)

% of Total Count Cardinal <20 >20 >30 >40 >50 >60 >70
3.9% 7,967 N 7,820 147 4 - - -
23% 4,595 NNE 4,568 27 - - - -
2.8% 5,647 NE 5,469 178 3 2 = =
5.6% 11421 ENE 9,599 1,822 168 15 - -
4.1% 8,317 E 7,754 563 20 0 . .
3.1% 6,227 ESE 6,174 53 2 - - =
72% 14,601 SE 14,599 2 - - e T
7.3% 14,901 SSE 14,898 3 - - -

57% 11,618 5 11,608 10 1 - - -
4.5% 9,114 SSW 9,113 1 > . = o
3.6% 7,294 SwW 7,294 -
3.8% 7,662 WsSw 7,661 1
11% 14,454 w 14,450 3 - . - -
12.3% 25,052 WNW 24,827 225 29 Q * =
16.4% 33,286 NW 30,610 2,676 187 1 - =
85% 17,309 NNW 15,980 1,328 108 1
1.8% 3,731 Null 0
100.0% 203,196 192,424 7,040 522 17 : -

94.7% 3.5% 0.3% 0.0% 0.0% 0.0% 0.0%

Figure 31 — Directional Wind Speed Summaries from SCE weather data sites
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In Figure 31, on the previous page, the offshore winds are highlighted in light red, and the
onshore winds in light yellow. These are the winds that are most likely to occur during a
wildland fire. All nonhighlighted areas are less than 6% of the data set for that direction.

From the data derived from the six sites, assumptions about the model inputs for the fire
behavior modeling can be created. For this report, the minimum fuel moisture for 1-hr fuels will
be 3% based on the RH values shown in Figure 30 as found at the referenced sites.

Wind assumptions, based on the values in Figure 31, will be modeled from the S, SSW, and
WSW at 40 mph combined with N, NNE, and NE at 70 mph as the “worst-case” scenarios.

Intensity

The intensity of a wildfire is measured in the energy release expected from the flaming front of
the fire (active burning). Intensity is greatly affected by topography, weather, and the amount of
fuel available to burn. For example, a brush fire in heavy chaparral in a steep canyon can
produce a greater wildfire intensity than short grass fuels on flat ground. Wildfire intensity is
measured in units of heat transfer per length of the fire edge within the fire modeling community
but is more often expressed in terms of flame length for easier understanding in training and
discussion with those who fire fight fires and those who must live with the potential of wildland
fires.

Fire intensity is the primary wildfire characteristic related to potential fire effects. Typically, the
greater the intensity the greater the loss, but this is not always the case. (USDA Forest Service Gen. Tech.
Rep. RMRS-GTR-315. 2013, page 5)

The factors affecting wildfire intensity include the elements of the fire behavior
triangle (fuel, weather, and topography) as well as spread direction (heading,
flanking, backing, etc.). At a basic level, wildfire intensity can be assessed for a
point, stand, or landscape without consideration of fire spread by assuming that a
fire occurs at the given location(s) under specific weather, fuel moisture, and fire
spread parameters (heading, flanking, or backing). Typically, this is assessed as
the near-maximum potential (for example, heading fire under 97th percentile fuel
moisture and wind conditions).

There may be a very low probability of a wildfire occurring under these
conditions in any particular area, but nevertheless, this level of assessment
provides useful information about the potential wildfire behavior that different
areas of a landscape are capable of producing. At the landscape scale, this type of
wildfire hazard assessment may also be used to identify where on a landscape
there is the potential to meet or exceed specific wildfire behavior thresholds, thus
aiding the identification and prioritization of management opportunities. (USDA
Forest Service Gen. Tech. Rep. RMRS-GTR-315. 2013, pages 7-8)

In order to assess potential intensity, it is necessary to examine the fuels, topography, and
configuration in order to accurately assess both the hazard and the risk to the adjacent areas. The
topography includes elevation, slope, aspect, and features, such as canyons, valleys, or rivers.



NorthLake Project - Wildland Fire Risk Report Page 41

Fuels (wildland and built)

Wildland fuels on and near the Project Site consist mainly of grass and shrubs. Figure 32, below
and Figure 33, on the next page, provide illustrations of the fuels on and near the Project Site.
Below, the fuels are classified by number in categories as listed in the legend. In each category,
the amount of fuel is generally greater as the number increases. Grass fuel 101 has less
combustible fuel available than grass fuel 102. The 100’s are grasses, the 120’s are grass/shrub
mixtures, the 140’°s are shrub fuels, the 160’s are understory fuels, and the 180’s are tree litter
fuels. These all apply to surface fuels (within 6’ of the ground), as canopy fuels are dealt with
separately in other modeling modules. The Project Site (shown here with the Partial Creek
Avoidance alternative overlaid) is mostly grass and grass/shrub fuels with some areas of shrub-
only fuel. Canopy fuels are not predominant. Fuels are assessed in 30-meter grids with the
predominant fuel type within the grid representing the entire grid.

Unburnable
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Figure 32 — Wildland Fuels Map

The site is more specifically covered with three types of wildland fuels (as shown in Figure 33,
on the next page) Ruderal Grassland and Meadows, Southern California Coastal Scrub, and
South California Dry-Mesic Chaparral according to the most recent downloadable Landfire
database. These fuel types are also consistent with the finding of the SEIR which was provided
in Figure 10 on page 16 of this report. The legend in Figure 33 has been simplified to the Project
Site with arrows indicating the predominant wildland fuels.

The existing vegetation type assessment was completed prior to the Route Fire 2022 and is
representative of the fuel found during the site visit, which is annotated by location in Appendix
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A of this report. The fuels found in the current Landfire Database Landscape file will be used in
the modeling for this report (LCP_LF2022 FBFM40 220 CONUS). Developed areas to the
south and southwest of the Project Site are at a distance that does not make them a direct impact
on wildfire fuel, but they do provide a fuel break from the native fuels and are important to the
modeling. They are also categorized as “non-burnable” for the most part. This will be discussed
later in the fire behavior section of this report.

Existing Vegetation Type
M California Mesic Chaparral
I California Montane Woodland and Chaparral
I California Ruderal Grassland and Meadow <¢—
B California Ruderal Scrub
B Californian Ruderal Forest
[ Central and Southern California Mixed Evergreen Woodland
Il Developed-High Intensity
[ Developed-Low Intensity
I Developed-Medium Intensity
M Developed-Roads
I Open Water
M Sonora-Mojave Semi-Desert Chaparral
Wl Southern California Coast Ranges Cliff and Canyon
B Southern California Coastal Scrub  gu
M Southern California Dry-Mesic Chaparral <—
[ Southern California Oak Woodland and Savanna

Source: LF2020_EVT_220_CONUS |

Figure 33 — Existing Vegetation Type Map

Slope

Slope can influence how a fire will move up or down hills. A fire that ignites at the bottom of a
steep slope will spread much more quickly upwards because it can pre-heat the upcoming fuels
with rising hot air. The upward drafts are more likely to create spot-fire conditions. In the
absence of winds, fires usually move faster uphill than downhill, so the steeper the slope, the
faster a fire moves. Wind can overpower the slope factor, but generally steeper slopes result in
more extreme fire behavior. If the slope is below a site, it will have a more significant impact on
the site than if the slope is moving up and away from the site.

Slope can be measured in degrees or percentages. A 45-degree angle is a 100% slope because it
rises one foot for each linear foot of the slope. Figure 34, on the next page, provides an
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illustration of the slopes around the Project Site prior to grading. The slope percentages shown
in the graphic are the average for the 30-meter grid that is displayed for that area. In the graphic
one of the possible configurations is provided for reference. The slopes within the development
area will be changed during the grading process and, for the most part, will be reduced in
steepness or averaged over a larger area. For the purposes of this report, the portions of land in
the native interfaces where the wildland fires could be burning are the “area of interest” as they
will not be modified and will retain the native fuels.
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When averaged over the 30-meter grids, there are no areas with slopes over 80 percent in the
interface areas of the Project Site. The values depicted below in Figure 34, are the values that
are used in the fire modeling for this report.

Aspect and FElevation

Aspect is the compass direction the slope faces. Elevation and aspect can determine how hot and
dry a given area will be. Aspect, in particular, often dictates the amount of direct sunlight that
wildland fuels will receive in areas where slopes are steep enough to cast shadows. South
aspects tend to get more sun than any other aspect, and north aspects, if the slope is significant
enough, can be sheltered from the sun’s heat and drying effects. This is why, under the right
conditions, fuel loading on the northern aspects of some drainages tend to have more fuel. An
example from the Project Site is provided in Figure 35 on the next page.

The National Wildfire Coordinating Group (NWCG) speaks to the issue of south-facing slopes in
the S190 (Introduction to Wildland Fire Behavior) training materials. It states, “In the Northern
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Hemisphere, the slopes facing south receive direct sun rays and become hotter than the slopes
facing any other direction. The higher temperature on the southern exposures results in lower
humidity, rapid loss of fuel and soil moisture, and drier, lighter, flashy fuels such as grass. All of
these things add together to make southern slopes more susceptible to fires than northern slopes.”
This statement about northern/southern slopes does not apply to wind-driven fires, only slope
and fuel-driven fire. When winds are from the N or NE and align with the heavier fuels on the
north slopes, the possibility of extreme wildland fire behavior is increased exponentially. (5790 -
Introduction to Wildland Fire Behavior, Module 2: Principles of Wildland Fire Behavior, Topic 2:
Topography, Aspect, p3, https://training nwcg.gov/classes/S190/508Files/071231 s190_m2 508 .pdf)

4
(8]
(7]
Q
w
<<
e
=]
C
o
2

North Aspect

Grasshopper Crea

Figure 35

The Aspect Map (Figure 36, on the next page) provides an illustration of how the topography
will interact with the Project Site. One of the possible alternatives is provided for reference. To
the west, aspects are primarily E and SE, and to the East, they are primarily W aspects to the
ridgeline above the Project Site, where they transition to E and SE. The north end of the Project
Site is mostly S and SW aspects and to the South of the development area, it is extremely varied.

In the general areas of the Project Site, the ridgelines run N/W with faceted smaller drainages
running perpendicular to the ridgeline. This configuration is visible on the Elevation Map
(Figure 37, on the next page). It shows the Project Site rising up from the south with higher
ridgelines to the west and east. The highest point in the Project Site is at the northern boundary
in an area that will be developed. It touches the 2,400-foot contour on the USGS topographic
map. The lowest point in the Project Site is at the south, where Grasshopper Creeks exits the
Project Site at approximately 1,250-foot elevation. The difference is considerable, but it is not
enough nor is it in an elevation band that dramatically changes the types of wildland fuels
available to burn. All of the adjacent wildland fuels remain “soft chaparral” which generally
grows below a 2,500-foot elevation.
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Figure 36 — Aspect Map

Castaic Lake

Figure 37 — Elevation M(Ip
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Weather

The data from the previously discussed data sites provide the needed assumptions for the fire
modeling. In addition to the what (data), it is important to understand the why. For the Project
Site, the wind has the largest impact on the amount of risk that can be expected from wildland
fires. The topography, fuels, and configurations of the interface between the Project Site and the
remaining native vegetation are relatively stable (changes are mostly over longer timeframes)
whereas weather changes rapidly and often throughout the day, week, months and seasons.

In the Project Site area, wind tends to have a large impact on the temperature, relative humidity,
fuel moisture, and direction of fire travel. Winds for the Project Site are driven by two
conditions, onshore flow and offshore flow, when it comes to wildland fire behavior impacts.
Onshore flow is created when the land mass heats up (mountains and deserts particularly) inland,
creating a low-pressure area. Cooler air from over the ocean flows onshore to fill these low-
pressure areas. To some degree, this occurs every day. The inland heating causes daytime
onshore winds, and when the night comes, the flow reverses once the air over the ocean is
warmer than the air over the land mass. This is depicted in Figure 38 below.

Cool Air Sinks
Warm Air Rises

L

-~ Land Mass

Offshore Flow

Warm Air Rises

Cool Air Sinks

A

Ocean Land Mass

Onshore Flow

Figure 38 — Onshore vs Offshore Flow
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Fronts and large high-pressure domes can override this normal flow. One such event is a high-
pressure area to the east (often called a high-pressure dome) which sets up air flow from the
interior moving toward low pressure over the ocean. This creates the Santa Ana wind events that
occur regularly in southern California but more often in the fall. Figure 39, below, illustrates
how the flow might occur (base graphic taken from an actual wind event) when the high pressure
is both east and north of the Los Angeles basin. Very often, the high pressure moves from the
west to the east while moving from the north to the south across the high desert area or even the
“four corners” area of the United States. The wind event is driven by the pressure difference
between the high- and low-pressure areas.

Santa Ana winds tend to warm as they travel across the dry areas to the east (sometimes hot
areas). The moisture in the air (RH) is reduced by this arid region. The winds are channeled by
the topography and in some cases, the wind speeds are significantly increased by this process.
This results in high winds which are hot, dry, and sustained. At the Project Site, Santa Ana
winds will normally come from the N, NNE, or NE due to the way the air flows through the
mountain passes to the north and east of the project site. Most extreme fire behavior in southern
California occurs during a Santa Ana wind event.

Santa Ana Winds

Figure 39 — Santa Ana Wind Event Map
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Historical

USGS scientists and collaborators have found that the number of wildfire ignitions and wind
speeds outweigh temperature and precipitation in determining the area burned in Southern
California’s Santa Ana wind-driven fires.

Using historical weather data, the researchers identified Santa Ana events from
Southern California between 1948 and 2018. Then, using climate and fire
records, they determined how well three types of variables explained the total
area burned during these events: 1) weather associated with the Santa Ana wind
event, 2) climate during the months and years prior to the event, and 3) the
number of ignitions during the Santa Ana wind event.

The analysis found that most climate and weather-related variables were not
strong or consistent drivers of area burned over the 71-year time period studied.
Higher temperatures during or in the months prior fo Santa Ana Wind events
were generally not associated with the area burned, and precipitation was a
significant factor only during some months and time periods. In contrast, wind
speeds and number of ignitions were strongly and consistently associated with the

area burned. (https://www.usgs.gov/news/research-spotlight-ignitions-and-wind-speed-are-
strongest-drivers-area-burned-santa-ana-wind)

As winds and fire starts are the primary contributors to extreme fire behavior, it is important to
understand when and how often this occurs. A study completed in 2010 found that the events
start in late summer and continue through early spring. Each event lasts a few days but can
exceed five days in some cases.

Santa Ana winds (SAW) are synoptically driven mesoscale winds observed in
Southern California, usually during late fall and winter. Because of the complex
topography of the region, SAW episodes can sometimes be extremely intense and
pose significant environmental hazards, especially during wildfire incidents. A
simple set of criteria was used to identify synoptic-scale conditions associated
with SAW events in the NCEP-Department of Energy (DOE) reanalysis. SAW
events start in late summer and early fall, peak in December—January, and
decrease by early spring. The typical duration of SAW conditions is 1-3 days,
although extreme cases can last more than 5 days. SAW events exhibit large
interannual variations/ and possible mechanisms responsible for trends and low-
frequency variations need further study. A climate run of the NCEP Climate
Forecast System (CFS) model showed good agreement and generally small
differences with the observed climatological characteristics of SAW conditions.

(Jones, Charles & Fujioka, Francis & Carvalho, Leila. (2010). Forecast Skill of Synoptic
Conditions Associated with Santa Ana Winds in Southern California. Monthly Weather Review.
138. 4528-4541. 10.1175/2010mwr3406.1.)

The combination of low moisture content (air and fuels) combined with wind events and
ignitions during the wind event provides the necessary conditions for extreme fire behavior and a
large wildland fire to occur in the area of the Project Site. Data from the 2010 study is
summarized in Figure 40 on the next page.
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The climatological properties of the synoptic-scale i T s

conditions associated with Santa Ana Winds (SAW) were 5
assessed. This was accomplished using the National
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Figure 40 — Santa Ana Wind Event Date Profile

Santa Ana wind events, in and of themselves, do not produce extreme fire behavior conditions.
In fact, in the USGS study highlighted on the previous page, the following conclusion was
found:

The data highlights the fact that regardless of extreme winds and weather
conditions, wildfires cannot occur without an ignition. Of the 643 Santa Ana wind
events examined in the study, more than 75% had no fires, and even during
extreme winds there was a greater than 50% chance of no burning.

(https//www.usgs.gov/news/research-spotlight-ignitions-and-wind-speed-are-strongest-drivers-
area-burned-santa-ana-wind)

Expected Fire Activity Based on History
Based on the location of the Project Site adjacent to the I-5 freeway (source of many fire
ignitions) and the proximity of the historic fire corridor to the north, coupled with the probability
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of wind events in the area during times of low moisture (fuel and air), it must be assumed that
extreme fire behavior is going to occur near the Project Site in the near future and continue. Of
the 26 large fires to occur in the area around the Project Site (Figure 17, on page 24), all occurred
between April and December. Sixteen of the 26 (62%) occurred in June, July, or August, with 8
(31%) occurring in August (Figure 41, below).

These conditions are the reason for this report modeling extreme fire behavior that has not been
recorded by the weather data stations or specifically documented in the fires which have
occurred in the surrounding area to the Project Site. Mitigation for extreme fire behavior will be
necessary.

Month Occurrences %

April 1 4%

May 3 12%

June 5 19% 19%
July 3 12% 12%
August 8 31% 31%
September 3 12%

October 2 8%

November 0 0%

December 1 4%

18 years 26 100% 62%
(2004-2022)

Figure 41 — Regional Fire History Occurrence Chart

Wildfire Risk

The assessment of Wildfire Risk is to examine the hazards in terms of the vulnerability of the
assets at risk, the amount of exposure those assets have and the susceptibility of the assets to
wildfire.

Vulnerability

Vulnerability must be examined at multiple levels (Regional, Landscape, Community, and
Parcel). At the end of the day, it all comes down to time, distance and shielding. The amount of
time that the fire will impact the area, the distance between the fire and the structures/residents,
and the ability of the Project Site to shield its structures/residents from the harmful effects of the
fire.

In terms of regional vulnerability, state-wide studies such as the Caltrans Climate Change
Vulnerability Assessment Statewide Summary Report 2021 provide a good overview of how
different regions of the state of California are expected to be impacted by various climate change
1Ssues.

CalTrans completed a statewide Caltrans Climate Change Vulnerability
Assessment for the entire State Highway System in 2019. This study involved
applying climate data to refine the agency’s understanding of potential climate
impacts to the State Highway System, and Caltrans coordinated with various state
and federal agencies and academic institutions to obtain the best available climate
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data for California. Discussions with professionals from various engineering
disciplines helped identify how changing climate hazards may affect highways,
including their design. The assessment allowed Caltrans to begin to understand
how climate change may affect the highway and identified a subset of State

Highway System assets on which to focus future efforts. (nttps://dot.ca gov/-/media/dot-
media/programs/transportation-planning/documents/office-of-smart-mobility-and-climate-change/caltrans-

climate-change-vulnerability-assessment-statewide-summary-feb2021-al ly.pdf)

Table 1 (Figure 42 in this report) summarizes the lengths of the State Highway System that
passes through the medium to very-high wildfire exposure areas. The Project Site is located in
District 7 which is expected to see only a 4.3% increase in the number of State Highway System
miles that pass through the medium to very high wildfire exposure areas.

Table 1: Centerline Miles of Highway Exposed

by Year
Year
District 2025 2055 2085
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Figure 42 — CalTrans Climate Change Vulnerability Assessment Wildfire 2021

At the Parcel level, the issue of vulnerability is more specific to the actual structure, the amount
of defensible space and the degree of “hardening” of the structure. The current building code
standards for structures in the Fire Hazard Severity Zones create the ability for the structure to be
more survivable during a fire in the interface. This issue has been studied, and the findings
support this view.

The CalFire DSpace (Defensible Space) and DINS (Damage Inspection) Program Analysis
program completed an assessment to analyze the effectiveness of Chapter 7A building codes,
where they performed a spatial analysis that compared the location of damaged/destroyed
commercial and residential structures for the seven largest fires that occurred in 2017 and 2018
(Atlas, Camp, Carr, Nuns, Thomas, Tubbs, and Woolsey) to a 2018 statewide parcel layer. Parcel
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data, maintained by counties primarily for location and tax purposes, is the most authoritative
dataset for information regarding the value and year built of structures in each area.

This research demonstrates the power of geospatial information to inform research-based
decisions. The study demonstrated that structures built to pre-Chapter 7A building codes were
more likely to be destroyed in the seven largest fires on record between 2017 and 2018 (Atlas,
Camp, Carr, Nuns, Thomas, Tubbs, and Woolsey). The results also demonstrate that residential
structures built in High and Very High Fire Hazard Severity Zones (FHSZ) were less likely to be
destroyed by wildfire than those built in Low FHSZ and Urban classifications.

Using over 1,000 pre-fire home inspections, we were able to use real-world data to analyze what
factors were most strongly associated with residential structure loss in the Camp Fire. Our
findings indicate that wooden roofs, single-pane windows, wooden decks/patios, combustible
exterior siding, and a combustible fence attached to a structure are the attributes that are most
likely to increase the odds of loss for a residential structure. Structures with double pane
windows and patio/carport covers, decks, and exterior siding made of non-combustible materials

had a signiﬁcantly lower chance of structure loss. (CAL FIRE Defensible Space and Damage Inspection
Program Data Analysis, August 27, 2019, Steven R. Hawks, William L. Brewer)

Between the Regional level and Parcel level are the Landscape and Community levels. The
Landscape level is about the vegetation surrounding the development. The U.S. Fire
Administration defines this level as:

Wildland landscapes are the dense natural areas that surround the community.
These large natural areas can be made up of thousands or even millions of acres.
They contain diverse natural fuel types, have undergone various levels of
development or management, and are under the oversight of state, federal, tribes,
cities or other agencies and organizations.

These landscapes require the highest level of collaborative management and
partnership. Local fire resources can actively work with the larger land
management partners in establishing forest management discussions, project

prioritization, strategic planning and implementation efforts. (US. Fire Administration,
Wildfire, Healthy Landscapes, https://www.usfa.femna.gov/wui/healthy-landscapes/)

At the Community level are the issues of placement on the topography, fuel modification zones,
roadside clearance, allowable plant palette, and infrastructure (roads, water, design).

Vulnerability is further divided into Exposure and Susceptibility for the purpose of analysis in
the case of wildland fires.

Exposure

Exposure is the result of Likelihood and Intensity combining or occurring simultaneously. A
community or structure can be directly exposed to wildfire from adjacent wildland vegetation
(direct flame contact, radiated heat exposure, or convected heat exposure), or indirectly exposed
to wildfire from embers and home-to-home ignition.
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The Project Site will have structures that are constructed in accordance with the current codes
with respect to wildland fire safety. This means that they will be “hardened”, they will have
defensible space designed into the configuration, they will be protected with automatic fire
sprinklers, and the entire Project Site will have fuel modification zones in accordance with the
development requirement of the Los Angeles County Fire Department (up to 200’ distance in
some cases). Direct exposure to a wildland fire is extremely unlikely, given the requirements
applied to this development. Indirect (embers and brands) are likely to occur during a fire in the
adjacent wildland. Requirements in the Los Angeles County Building Code Chapter 7A and in
the Los Angeles County Residential Code Section R337 provide for ember protection through
requirements on vents, gutters, roof valleys, decks, exterior siding, eave protection and several
other areas where fire embers might be an issue if they were to land or collect.

The issue of home-to-home ignition is addressed by several mitigations which include: the
automatic fire sprinkler systems which are designed to hold the fire to the room of origin, the
increased fire resistance nature of the exterior of the structures, the use of double-pane windows
with one pane being required to be tempered glass and requirement of Chapter 49 of the Fire
Code, and the Public Resources Code Section 4291 which provides for the requirements of the
“home ignition zone” to reduce the possibility of structure ignition or fire movement between
structures.

The CalFire DSpace (Defensible Space) and DINS (Damage Inspection) Program Analysis
program concluded that “... a higher proportion of parcels built pre-Chapter 74 contained a
destroyed structure and a greater proportion of parcels with no damaged or destroyed contained
a structure built post 2009”. 1t also concluded that, “... results also demonstrate that residential
structures built in High and Very High Fire Hazard Severity Zones (FHSZ) were less likely to be
destroyed by wildfire than those built in Low FHSZ and Urban classifications” which provides some data
on the improved outcomes in the zones where construction features are required to be increased for direct
and indirect wildland fire impacts.

Susceptibility

The NorthLake project’s three configurations are more alike than they are different. Figure 43,
on the next page, overlays the three configurations in order to show the similarities and
differences. There are two significant differences from a wildland fire perspective.

The Previously Approved configuration and the Creek Avoidance configuration have
significantly larger wildland interface perimeters (36.8% and 43.4% respectively) compared to
the that of the Partial Creek Avoidance configuration. This means that there are more interfaces
with direct impact on the development. Perimeter structures must be protected from radiant heat,
direct flame contact and convected heat to a higher degree than the structures which are in the
interior of the development envelope. This increased area equates to increased risk potential.

The second difference is the configuration of the development. The Previously Approved and
Creek Avoidance configurations have areas at the north end of the Project Site, which have
pockets of development with wildland fuels on multiple sides with short distances between them
in the development envelope. While not an Intermix condition (as described on page 21), the
convoluted interface will increase the complexity of the fire behavior closer to the development
area. Additionally, the Creek Avoidance configuration has vegetation on both sides of the
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project access roadways (all three), whereas the Previously Approved and Partial Avoidance
configurations have this condition on only one of the project access roads. This will be
discussed further in the evacuation analysis later in this report.
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Climatic Conditions
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Increasing Temperatures: While temperature increases are likely, according to most of the
published materials on climate change in California, the Project Site is not likely to be impacted
by this change in terms of wildland fire behavior. The USGS report cited earlier stated, “Higher
temperatures during or in the months prior to Santa Ana Wind events were generally not
associated with area burned.”” Higher temperatures may well increase the curing rate (rate at
which the seasonal growth loses moisture and becomes a dead fuel) of seasonal grasses and
increase the decline in fuel moisture during the dry periods, but the wildland fuels which are
adjacent to and within the Project Site are drought tolerant. Where they not, they would have
already succumbed to the current drought cycles in the region. The temperature is certainly
important on an incident-level analysis, but this assessment is considering the worst-case
scenario and has already assumed that this has occurred.
(https://www.usgs.gov/news/research-spotlight-ignitions-and-wind-speed-are-strongest-drivers-area-burned-santa-

ana-wind).

Shifting Wind Patterns: The Santa Ana winds will continue to shape wildfire activity across
Southern California. While Fire Weather and Fire Behavior Modelers continue working to
determine how these wind events will be impacted by climate change, this analysis has already
taken the worst-case wind into account from the current data available.

Precipitation: The amount of rainfall and when it occurs have an extreme impact on fire
conditions every year. Drought-impacted fuels are also more susceptible to wildfire. Wildland
fuels in this analysis have assumed an extremely low level of moisture in both the dead and live
fuels to account for this aspect of climate change. Changing patterns of rainfall will impact plant
growth, thereby altering the amount of fuel for fires.

Changes in Wildland Fuels: After a fire, the lack of precipitation will have an effect on the
vegetation that returns. Invasive plants may overtake the native species after a fire. Mosrt
evidence indicates that the strongest impacts of invasive plants on fire regimes in California
occur in coastal sage scrub, deserts, and riparian areas. During this interval, fires may have
faster rates of spread but will have lower fireline intensity.

When one thinks of fire in California, one immediately thinks of the massive
conflagrations that occur in central and southern California chaparral and sage-scrub
ecosystems, particularly because of their close proximity to dense population centers.
These closed-canopy shrublands—particularly intact chaparral—are in fact relatively
resistant to invasion by non-native species. However, non-native plants are
increasingly closely tied to fire dynamics and to ecosystem responses to fire in some
regions.

Under natural conditions, chaparral communities retain most fuels in the canopy layer
and have relatively long fire intervals (greater than 20 years). Contrary to common
perception, foliar tissue does not easily ignite except under super-heated conditions or
when leaf tissue moisture is low. However, several weedy forbs and grasses tend to
thrive at the disturbed edges of these shrublands along roads, power lines, and fuel
breaks where shrubs are removed. The invasive, annual grasses that often colonize
these areas dry out much earlier in the spring than the native shrubs, and with their
high surface area to volume ratio, are more prone to ignition than the native
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vegetation. Mediterranean grasses such as Bromus species and slender oats (Avena
barbata) are particularly implicated since they act as wicks, spreading fast-moving
fire into the canopies of larger shrub vegetation.

(Invasive Species and Fire in California Ecosystems, Adam M. Lambert, Carla M.
D’Antonio, and Tom L. Dudley, 2010).

California sagebrush in the southern part of the state will adjust better to climate change than
sagebrush populations in the north, according to UC Irvine researchers in the Department of
Ecology & Evolutionary Biology affiliated with the Center for Environmental Biology.
(https://ceb bio.uci.edu/research/ca-sagebrush/)

The Project Site has both shrub and grass fuels at the perimeter/interface. The modeling will
show fire activity in the shrub, grass/shrub mixtures and grass fuels. All three are accounted for
in the analysis.

Shifting Insect Habitat: Insect infestations are rising in response to the changing climate,
increasing tree mortality—particularly in the southern Sierra Nevada —and reducing carbon
storage according to the Best Practices for Analyzing and Mitigating Wildfire Impacts of
Development Projects Under the California Environmental Quality Act published by the
California Attorney General in October of 2022. The Project Site has few trees and will have
only small areas of trees at its interface with the native fuels. Insect infestations are not expected
to impact the Project Site in any meaningful way.

Hazard and Risk Summary

The Project Site is embedded in an area that is adjacent to native wildland fuels on most of the
Project Site wildland interface. The Project Site is located, for the most part, within the
Grasshopper Canyon drainage, where most fuels will be at the same level or above the new
structures. According to the CalFire database, fires have historically occurred with regular
frequency in the regional area around the Project Site and have burned over the Project Site on
more than one occasion. Current scientific studies (cited previously in this report) indicate that
large fire activity will involve winds pushing the fire to achieve extreme fire behavior. The I-5
corridor is a source of many fires within the area but also serves as a barrier to some fires (fire
perimeter stops at the freeway) where fire conditions (ember cast) do not allow the fire to cross
over the freeway and continue to burn. Extreme fire behavior is possible and should be modeled
in any scenario in which fire behavior outputs are to be used in this report. This is the basis for
the analysis that follows.

The Project Site will need to mitigate against direct fire impingement, radiant heat impingement,
convected heat impacts, and ember/brand intrusion which are all required by the current
Regulations. Additionally, modeling will need to demonstrate that the Project Site can be
evacuated in a timely manner or that if evacuation is not possible because of the location of the
incipient fire, the community will be able to provide “areas of refuge” until it is safe to evacuate,
or the fire is suppressed.
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ProjectImpacts Related to Wildland Fires

Ingress/Egress

All three of the project configurations have the same two southerly access points with respect to
the point at which they intersect with Ridge Route Road. The third access point (most northerly)
is different for each configuration. The Previously Approved configuration has the third access
point at the most northerly intersection of the three whereas the Partial Creek Avoidance
configuration has the third point access at the most southerly intersection of the three. For
discussion purposes, the Evac (evacuation) points have been labeled in Figure 44. Evac Point
3A is for the Previously Approved configuration, 3B is for the Creek Avoidance configuration,
and 3C is for the Partial Creek Avoidance configuration.

The Creek Avoidance configuration differs from the other two in that a large area of native
vegetation exists between 