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RESILIENCE IN MOTION

AGENDA

Why Evacuation Planning?
What are the methodologies?
When to apply which methods?
Project Examples

Summary
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TOP 20 LARGEST CALIFORNIA WILDFIRES

MONUMENT*  MATILUA
CALDOR®  AUGUST 2021  SEPTEMBER 1932 LAGUNA
AUGUST 2021 204,436 ACRES 220,000 ACRES SEPTEMBER 1570

Plamsyincl 175,425 AGRES msll; Iclom
177,866 ACRES
? CEDAR
! OCTOBER 2003
273,246 ACRES
1932 .
JULY 2021
950,591 AGRES THROUGH ;‘jlo';:f i
WITCH
OCTORER 2007
197,990 ACRES
KLAMATH
THEATER COMPLEX
JUNE 2008
P 192,038 AGRES
. L. SEPTEMBER 2020
Helping Communities through the 379,895 ACRES 2000 RUSH
AUGUST 2012

Evacuation Analysis & Planning

THROUGH 271,911 ARES

Process 20 I 9
NORTH COMPLEX RIM
AUGUST 2020 |

AUGUST 2013
318,935 ACRES 257,314 ACRES

_ . THOMAS
LNU LIGHTNING % d DECEMBER 2017

COMPLEX N 281,893 ACRES
AUGUST 2020 Y
363,220 ACRES

MENDOCING
SCU LIGHTNING - COMPLEX
JULY 2018
o 455,123 AGRES
- AUGUST 2020 ;i

(Aot 396,624 ACRES
2 o
CAL

CARR
FIRE JuLy 2018

AUGLST COMPLEX 229,651 ACRES
AUGUST 2020
1,032,648 ACRES
*UNTIL THE FIRES ARE CONTAINED,

THE INFORMATION WILL LIKELY CHANGE. NUMBERS CURRENT 10 9/10/21.




276,840 2,237

Total Emergency Wildfires
Responses

Active
Incident Map

93,667

Acres Burned

0

Fatalities:
0 Civilian / 0 Firefighter

RESILIENCE IN MOTION

22

Structures:
9 Damaged / 13 Destroyed

Salt Lake City
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Legislative Requirements

Senate Bill 99 (2019) requires jurisdictions to Assembly Bill 1409 (2021) requires the safety
update their Safety Element to identify residential element to be reviewed and updated to identify
developments in hazard areas that do not have at evacuation locations.

least two emergency evacuation routes.

Assembly Bill 747 (2019) requires Safety Elements

to be updated to identify evacuation routes and

their capacity, safety, and viability under a range of emergency
scenarios.

‘ 2019

@ @ ©
I
1
1
1
I
I
I
I
1
1
I
I
I



Recent Court Decisions

JUDGEMENT CASE
INADEQUATE Vi'llage at Squaw Valley Specific Plan EIR
(Sierra Watch v. County of Placer (2021) 69 Cal.App.5th 86)
ADEQUATE Martis Valley West Specific Plan EIR | |
Court of (League to Save Lake Tahoe Mountain Area Preservation Foundation (2022) 75 Cal.App.5th 63)
ADEQUATE Newtown Bridge Replacement Project MND

Appeals

(EIR Not Required)

(Newtown Preservation Society v. County of El Dorado (2021) 65 Cal.App.5th 771)

Terraces of Lafayette Project EIR

ADEQUATE (Save Lafayette V. City of Lafayette, et al., O’Brien Land Company,
LLC, et al., Real Parties in Interest & Respondents (2022))
. INADEQUATE Fanita anch EIR .
Superior (Preserve Wild Santee v. City of Santee (Case No. 37-2020-33338168-CU-WM-CTL))
Court INADEQUATE thy Ran;h EIR
(Petition of Sierra Club (Case No. 37-2019-0038820))
ADEQUATE Elf_m Forest Harmony Grove .
Unpublished (Elfin Forest Harmony Grove v. County of San Diego 2021 WL 4785748)
Decision INADEQUATE Junipers (Rancho Pefasquitos)

(PW-Northeast Action Group v. City of San Diego)
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Evacuation Planning Strategies

] ] Dynamic Traffic Assignment
Checklist Screening Models (DTA)
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Subarea Module

e Evacuation Trips
00 vehice -
TripTable in other modes

Evacuation Module

SEE FULL e Tramc
CHECKLIST e assignment

Legend

DTA Module
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Checklist
Approach

Applicability
e Areas with limited resources

* Screening stage

Pros
* Helps create proactive evacuation plans

» Cost-effective and simple

Cons

* May miss important factors such as traffic
congestion, bottlenecks, and the specific
requirements to evacuate vulnerable populations

FEHR 4 PEERS
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Resources

State o alifornia
®ffice of the Attorney General

ROB BONTA
ATTORNEY GENERAL

Best Practices for Analyzing and Mitigating Wildfire Impacts of
Development Projects Under the California Environmental Quality Act

I Introduction

Wildfires are part of California’s present, and with the effects of climate change, an increasing
part of our future. Development in fire-prone areas increases the likelihood that more
destructive fires will ignite, fire-fighting resources will be taxed, more habitat and people will be
put in harm’s way or displaced, and more structures will burn. It is therefore imperative that
local jurisdictions making decisions to approve new developments carefully consider wildfire
impacts as part of the environmental review process, plan where best to place new
development, and mitigate wildfire impacts to the extent feasible.

This guidance is designed to help lead agencies' comply with the California Environmental
Quality Act, Public Resources Code, section 21000 et seq. (CEQA), when considering whether to
approve projects in wildfire-prone areas. These areas are often in the wildland-urban interface,
generally defined as the area where the built environment meets or intermingles with the
natural environment.” The California Department of Forestry and Fire Protection (CAL FIRE) has
classified lands based on fire risk, the highest being those classified as high or very high fire
hazard severity zones. It has also identified areas where the State (as opposed to a local agency)
has responsibility for fire-fighting. Particularly in these high-risk areas, but also throughout the

Lead agencies are any public
project which may have a signi

2 CAL FIRE has published an instructive map on the wildland-urban interface in California:
fire 2/10300/wui 19 ada.odf. The wildland-urban interface is defined differently by
different agencies for different purposes, but the most widely used definition for wildfire purposes
include the intermix and interface areas mapped by Radeloff et al. 2005, 2018. See Volker C. Radeloff, et
al., Ropid Growth of the US Wildland-Urban Interface Raises Wildfire Risk. PROCEEDINGS OF THE NATIONAL

S: nas.org/doi/10.1073

ps/. Note that areas mapped by CAL FIRE as high
are not always coextensive with the wildland-urban interface. In addition, CAL
FIRE's maps are currently in the process of being updated and lead agencies should consult with CAL

Office of Attorney General 2022, Best Practices for Analyzing and Mitigating Wildfire
Impacts of Development Projects Under the California Environmental Quality Act.

California Code of Regulations, Title 14 Fire Safe Regulations

AB 1409, Levine. Planning and zoning: general plan: safety element.

SB 99, Nielsen. General plans: safety element: emergency evacuation routes.
State Responsibility Areas (SRA), CalFire

Fire Hazard Severity Zones Maps, CalFire

Housing Arrangement and Location Determine the Likelihood of Housing Loss Due
to Wildfire, Syphard A. D., Keeley, J. E., Massada A. B., Brennan T. J., Radeloff V. C.

The wildland-urban interface (WUI) Map
American Community Census, Table: B08201, Household Size By Vehicles

NFPA 1710, Standard for the Organization and Deployment of Fire Suppression
Operations, Emergency Medical Operations, and Special Operations to the Public by
Career Fire Departments, 2020 Edition,

FEHR 4 PEERS

RESILIENCE IN MOTION




Checklist Approach

Proximity to Project Density Project Location

Hazard . >

High Fire hazard
severity zone

Existing
community orin
the wildland urban
interface (WUI)

Density that may
increase wildfire
ignition and
Other hazard zone | spread
(e.g., flood plain,

seismic fault zone,
liquefaction zone)

Ridges, rugged
terrain, or high
wind corridors.

Evacuation
Egress

Evacuation
. Access >

Demographics

Emergency vehicle | Evacuation routes

access

Age

Wildfire
evacuation history

Language

Evacuation traffic
Internet access.
Roadway design
elements

Emergency
response or
evacuation times

No of children
Access to Vehicles [ jurisdiction safety

P element
Disability

RESILIENCE IN MOTION

Risk Reduction

p- Measures

Firefighting and
resources

Wildfire fuel
breaks

Notification
systems

Water sources

Evacuation
assistance
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Checklist Screening
Project Example

Numerous “Yes” responses could lead to a “Additional
Analysis Needed” conclusion.

Numerous “No” responses could lead to a “less-than-
significant impact” conclusion.

FEHR 4 PEERS
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Wildfire Evacuation Checklist

WILDFIRE EVACUATION THRESHOLD CATEGORY/QUESTION(S) IMPACT? m

1 Proximity to Hazard

The project is located within Cal Fire’s state responsibility area (SRA) or a local responsibility area (LRA) designated as a high or very high fire hazard No
severity zone.

The project is located in or near any other defined hazard zone (e.g. flood plain, seismic fault zone, liquefaction zone) that may affect existing No
evacuation routes to be used during a wildfire evacuation.

2 Project Density

The project is characterized by low-to-intermediate density uses that are dispersed and increase the potential for wildfires to start or spread. Yes
3 Project Location

The project is located at the periphery of an existing community or in the wildland urban interface (WUI). Yes
The project is located on ridges, on rugged terrain, or along high wind corridors. No
4 Demographics

The project population and/or surrounding community exceeds the jurisdictional average share of senior citizens (65 years of age or more) No
householders living alone.

The project population and/or surrounding community exceeds the jurisdictional average share of households with adults speaking limited English. No
The project population and/or surrounding community exceeds the jurisdictional average share of households with limited internet access. No
The project population and/or surrounding community exceeds the jurisdictional average share of households with children under 5 years of age. No
The project population and/or surrounding community exceeds the jurisdictional average share of households with limited access to vehicles (e.g., 0-1 No
vehicles per household).

The project population and/or surrounding community exceeds the jurisdictional average share of population with a disability that may inhibit their No

ability to evacuate.
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Wildfire Evacuation Checklist

WILDFIRE EVACUATION THRESHOLD CATEGORY/QUESTION(S) IMPACT? m

5 Evacuation Access

The project only has one access route for emergency vehicles. No
The project generates a level of evacuation traffic that would require multiple access roads where only one is proposed. No
The project is located in an area that is outside of the adopted fire station response time performance objective. No
The road network and street design does NOT meet all California Fire Safe Regulation (e.g., roadway surface, grade, width, length). No
The project’s jurisdiction does NOT have a current safety element compliant with AB 1409 and SB 99. No
6 Evacuation Egress

The project conflicts with or removes existing or previously identified and planned community evacuation routes. No
Prior wildfire evacuations have resulted in fatalities and/or significant injuries in the project area. No
The project would substantially change the emergency response or evacuation plan for a community given its location and scale. No
Data indicates wildfire spread could cause closures of key evacuation routes prior to a full community evacuation. No
The project worsens baseline evacuation times for existing community members or employees. No
7 Consideration of Project Wildfire Risk Reduction Measure

The project does NOT provide new firefighting facilities or staffing. Yes
The project does NOT propose wildfire fuel breaks along roads or open space areas. No
The project does NOT include early detection and/or enhanced notification systems despite being located in a high or very high severity zone. No
The project would NOT provide sufficient on-site water sources for firefighting. No
First responders have indicated that thig project would result in an increased need for resources beyond what is available to manage evacuation traffic, No
e.g., contraflow travel lanes are not feasible.

The project or jurisdiction is lacking an adequate supply of emergency evacuation buses and pickup sites (available through school district or through No

public transit agency resources).

FEHR ¥ PEERS



DTA

Approach
(EVAC+)

Applicability

* Large projects or projects in high-risk zone

* Projects that could not be screened

Pros

» Utilizes an advanced travel demand model

* Simulates real-world factors like congestion, emergency
vehicle access, road closures, vehicle availability, time of
day patterns, and individual behavior

* Provides a more thorough understanding of evacuation
dynamics

* Aidsin designating routes, allocating resources efficiently,
and anticipating challenges

Cons

* Requires significant data, computational resources, and
expertise, limiting its use in smaller communities

FEHR 4 PEERS
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Evacuation Time Estimates (ETEs):
Evacuation Phases

Hazard Detection

Hazard Notification to the Public
Evacuation Order Received
Preparation

Evacuation Travel Time

"Clock" starts when a fire hazard is detected

Significance Threshold?

Time (mins)
0-55-10 10-15 15-20 20-25| 25-30 35-40 | 40-45
Oo—>
O >
O >
o 2
O Preparation & -
Evacuation
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Planning scenario
Existing Conditions

Tool objective Existing Plus Specific Plan EVAC+
Estimate evacuation travel time to Alternative Fire scenarios TransCAD Subarea Module
analyze the impact of the Project Alternative Trip distributions Evacuation Module

Yo%

Tool coverage area Background & Project Data
Affected Subarea Number of households EVAC+
Evacuation Zones Household Characteristics DTA Module
Evacuation Routes Destination

Distribution pattern
Roadway characteristics

RESILIENCE IN MOTION FEHR)S"PEERS



W/WNW

DTA Approach

W/SW!

’\w\"“‘“v\'/d\y/’& 270 e ;-f

- ')/

SW/\Wsw

Example Project
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Fire Analysis

MIT Arrival Time

Units: [Minutes 3
No Data

. NW Access

8
BN |

.
8
| I

360+ min

Location1.fmp Point Attributes
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Fire Analysis
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o NW Access
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360+ min  J
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Area &
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H
SW Access :
A
\
\
\
\
\
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’
'
\
N SE Access
= Evacuation Corridor — Existing Roads
e Evacuation Route (on-site) * Evacuation Area
= === Eyacuation Route (off-site) [ZZ Future Evacuation Area (East Ridge)
== = Future Evacuation Routes O External Gateways
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Evacuation Routes
NE EVA1 EVA2 EVA3 EVA4 EVAS

1-D | Latrobe Rd North of Ryan Ranch Rd (SW 65 mph) EA EA NA A A

Fire Origin (Wind Direction and Speed)

5-F  Venture Valley Rd at Ranch Gate Rd (SSW 50 mph)

m
>

PA

6-B  |Cothrin Ranch Rd at Thunder Ln (SW 50 mph) PA

7-F |Bullard Dr west of Amber Fields Dr (SSE 50 mph) PA
S. Shingle Rd north of Barnett Ranch Rd (SE 50 mph)

Plannin 5
g 9-B  |S. Shingle Rd north of Big Ranch Rd (E 50 mph)

10-B | Shingle Lime Mine Rd south of Dividend Dr & RR tracks (NE 50 mph)

[
SCeNArIOS i wroovowianesmn

12-F Fallen Leaf Rd at Flying C Rd (NE 50 mph)

PA

PA

NA

PA

PA

13-F |Crazy Horse Rd at Flying C Rd (NE 50 mph) PA

14-F  White Rock Rd north of Valley View Pkwy (NW 50 mph) PA

EEENSES =
EA A NA EA PA PA

PA

15-F Valley View Pkwy at Blackstone Pkwy (NW 50 mph)

> (> | > (> |P>(>|P>|>|>|>|>P

16-B |East of Aspen Meadows Dr and Cornerstone Dr (W 50 mph)

Available - Not affected by Fire within 360 minutes of the Start of the Fire

Available for Evacuation - Affected by Fire after 120 minutes of the Start of the Fire

Partially Available - Not affected by Fire within 30-120 minutes of the Start of the Fire

Not Available - Affected by Fire within 30 minutes of the Start of the Fire

FEHR 4 PEERS
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Project & Background Data:
Evacuation Demographics

Total 2,804 1,132 2,413
Existing Conditions
Vulnerable 108 45 20
Total 10,861 4,368 4,008
Existing Plus MVSP
Vulnerable 296 114 5

RESILIENCE IN MOTION FEHR 4 PEERS



EVAC+ Evacuation Module:
Evacuation Trips

. Evacuation Vehicle
Population | Household | Employment . . .
Vehicle Trips | Trips/HH

Total 2,804 1,132 2413 1,562 1.38

Existing Conditions
Vulnerable 108 45 20 85 1.89
Total 10,861 4,368 4,008 7,691 1.76

Existing Plus MVSP
Vulnerable 296 114 5 220 1.93

RESILIENCE IN MOTION FEHR 4 PEERS



5

EE Ma - All_Modes (Qu m) - Joutput_subarea_all_modes_13min.mt | = || =] || £2 |
1 2 3 4 5 b 7 8| Sum| A

1 0.89 0.02 0.03 0.08 0.60 0.00 0.00 0.00 134.43

2 0.01 1.98 055 010 0.20 0.00 0.00 0.00 129.65

3 0.04 0.55 1.81 014 0.26 0.00 0.00 0.00 13590

4 0.06 010 013 369 0.90 0.00 0.00 0.00 281.83

L 0.60 020 0.26 0.91 15.23 0.00 0.00 0.00 651.45

(5 0.00 0.00 0.00 0.00 0.00 18.00 0.00 5.75 399.59

7 0.00 0.00 0.00 0.00 0.00 0.00 21553 28.84 684.05

8 0.00 0.00 0.00 0.00 0.00 h.81 28.40 14.35 33893

9 367 037 0.48 0.00 9.22 0.00 0.00 0.00 205789

10 2.30 0.32 0.41 0.00 482 0.00 0.00 0.00 2897.78

11 1.15 1.11 1.55 7.23 11.18 0.00 0.00 0.00 2964 46

12 1.44 2.20 359 10.02 19.62 0.00 0.00 0.00 2882 07

13 1.20 8.40 12.20 h78 10.43 0.00 0.00 0.00 4702 38

14 0.68 1.55 2.22 4.50 8.36 0.00 0.00 0.00 1806.47

15 1.25 312 470 6.94 11.58 0.00 0.00 0.00 414680

16 0o.41 1.76 2.80 2.93 h70 0.00 0.00 0.00 1413.61

17 0.56 2.3 3.61 3.93 7.59 0.00 0.00 0.00 1911.75

18 0.68 3.55 5.21 3.78 682 0.00 0.00 0.00 225831

19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

23 19.64 1.46 1.98 1.83 47 37 0.00 0.00 0.00 747855

24 012 0.03 0.04 016 1.40 0.00 0.00 0.00 121.61

Sum 136.84 131.23 137.11 284.04 663.24 405.58 691.55 343.99)  78912.35.

>

FEHR 4 PEERS
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EVAC+

DTA
MODULE

Inputs

From Evacuation Module:
« Evacuation trip tables

From Subarea module
* Transportation Network and land use
* Background trip tables

Evacuation Distribution
Evacuation Start Time

Destination/ Gateway Weights

Outputs

» Congested Skim

Link Flow Network

Evacuation Time Estimates

FEHR 4 PEERS
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EVAC+ DTA MODULE: Evacuation Trip

Percent of Population Starting Evacuation

—

Distribution over time

Evacuation Trip Distribution by Time

/_ Ashland Survey

30

60

90 120 150 180 210

Elapsed Time from Evacuation Order (min)

RESILIENCE IN MOTION

Employee/Tourists
Residents without Commuter
Residents with Commuters

Evacuation Time Estimates this Study

Residents with Commuters
Weighted Average Distribution
for all

240
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EVAC+ DTA
MODULE:

Evacuation
CEVCITEVE

Gateways Existing

East of Durock Rd and North of S Shingle Rd 18%
North of Cameron Park Drive/US 50 53%
North of Cambridge Rd/ US 50 12%
North of Marble Valley Rd/US 50 2%
North of Latrobe Rd 6%
South of Latrobe Rd and S Shingle Rd 9%

Existing Plus
MVSP

10%
28%
20%
32%

4%

6%

FEHR 4 PEERS
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EVAC+ DTA
MODULE:

Congestion
Progression
over Time

Evacuation Start: 0-15 Minutes

0 to 1.
1.2500 and

above

\iehicle Flows

750 400
0

87 1
—
les

FEHR 4 PEERS
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Effect on ETEs of Existing Residents

Travel Time (minutes)

10

o]

15

30

Fire Scenario 4

25% 14
—— 12
20% 0
8 5
>
= 2 1
l_ T
15% o &
5 =
— O
c
5 =
10% Q =
) D
ol >y
.
5% =
2

45 60 7.5 90 105 120 135 150 165 180 0

Evacuation Start Time (minutes)

Il Average Travel Time - No Project
P Average Travel Time - Existing Plus Project
s=f@== Percent of Trips Beginning Evacuation

RESILIENCE IN MOTION

8
o i 6
o I
0% 0
15 30 45 60 75 90 105

Fire Scenario 16

120 135 150

Evacuation Start Time (minutes)

165

25%

20%

15%

10%

Percent of Trips

180
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Summary

Fire Progression (minutes): @l 30 @B 60 120 @ 180 240 @ Project Area

° o L]
acs Vulnerable Evacuees

108 Existing 45 Existing 20 Existing

Population Households Employees

% Evacuation Vehicle Trips
85 Existing
Evacuees

@ Total Time to Safety (minutes)

181 IEEEEEEEEEEEEEN

° o L]
acs Vulnerable Evacuees

Existing Existing Existing
32 Population 14 Households 5 Employees
Project Project Project
264 Population 100 Households Y Employees

Gé Evacuation Vehicle Trips
3

Existing Project Only
1 Evacuees 189 Evacuees

@ Total Time to Safety (minutes)
1776 IHEEEEEEEEEEEER
1T AIIEEEEEEEEEEEEN

RESILIENCE IN MOTION

Project Residential Area () Vulnerable Parcels —— Evacuation Routes
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Thresholds of
Significance &
Impact Findings

* No agencies have adopted thresholds related
to evacuation

* Approach projects on a case-by-case basis

* Incorporate feedback from
» Jurisdiction Authorities
* Fire Specialists/ Modelers
» Fire department & first responders
* Police department
 Community

* Context and Location

FEHR 4 PEERS
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Bob Grandy
Charlie Cole
Meredith Milam
Ron Milam
Jinghua Xu
Yoyo Zeng
Dave Robinson
John Gard
Griffin Kantz
Paul Herrmann

THANK YOU

Adrita Islam

a.islam@fehrandpeers.com
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