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The Tuolumne County Evacuation Needs Assessment and Communication Strategies study identifies
locations and communities at higher risk from wildfire and strategies to improve evacuation operations and
communication. The report was completed by Kittelson & Associates, Inc. (Kittelson), Jensen Hughes, and
Dr. Stephen Wong (University of Alberta) in collaboration with the Tuolumne County Transportation Council
(TCTC), Tuolumne County Office of Emergency Services (OES), and local stakeholders. The Tuolumne
County Evacuation Needs Assessment and Communication Strategies Report is structured in three sections:

Potential Wildfire Risk - Identifies relative wildfire risk across Tuolumne County.

Roadway Evacuation Needs Assessment — Describes potential limits to efficient evacuation based on
modeled evacuation scenarios and identifies potential strategies for increasing the resiliency of
egress routes.

Communication Strategies — Identifies potential barriers to effective communication in preparation for
and during an evacuation and recommends strategies for improving communication.

Included at the end of the report are a set of technical memoranda that provide additional detail on
methodology and findings summarized in the report. The appendices include the following technical
memoranda:

Tuolumne County Fire Risk Evaluation

Wildfire Risk Analysis and Design Fire Scenarios

Identification of Roadway Network Deficiencies

Strategies for Increasing Capacity and Efficiency

Vulnerable Populations and Vulnerable Communities — Strategies for Evacuation
Shelter-in-Place Emergency Planning Considerations

Communications Strategy

Community Engagement Strategy

STUDY AREA

Tuolumne County is located cenftrally in the California Mother Lode along the western slope of the Sierra
Nevada range. Figure 1 shows the County and road network. Sonora is the only incorporated city in the
Tuolumne County region and is also the County Seat. The County had a population of approximately
55,620 in 2020 and has a projected population of 63,000 by 2040 per the California Department of Finance.
The County is approximately 2,217 square miles in area extending from the Sierra Nevada foothills to the
mountains’ crest and is bordered on the north by Calaveras County, on the south by Mariposa County, on
the west by Stanislaus County, and on the east by Alpine and Mono Counties. More than three-quarters of
the county is managed by government agencies, including portions of the Stanislaus National Forest and
Yosemite National Park.

Kittelson & Associates Page 2
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Figure 1: Tuolumne County Roadway Map with Sonora and Census Designated Places
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EVACUATION NEEDS

The majority of the County's residents and visitors live (or stay) within close proximity to the four main state
routes traversing the County — CA-49, CA-108, CA-120, and CA-132. However, despite this proximity to state
routes, many communities in the County have limited access/egress to these main transportation corridors
due to the mountainous ferrain. In addition, there are relatively few connections across the County
between state routes and major corridors. As a result, a single roadway during an evacuation may serve as
both an evacuation route and a primary route for firefighters and emergency personnel.

Further complicating evacuations are difficulties due to limited communication as well as several
vulnerable populations and communities, who may require additional support or tailored outreach in the
event of a wildfire. For example, the County attfracts seasonal visitors and workers who may be less familiar
with evacuation procedures. The County is also home to a substantial senior population, residents with
limited mobility, and others who may be more difficult to reach during an evacuation.

WILDFIRE HISTORY

Wildfires have historically been a major part of Tuolumne County’s natural ecosystem. The Mediterranean-
like climate, wide range of challenging topography, windy conditions, and fire-adapted vegetation
creates an environment for periodic burns. Historically, and in recent years, the County has experienced
significant wildfires including the 2013 Rim Fire, resulting in major physical, social, economic, and
environmental impacts. More recently, the potential for fire and wildfire risk has increased with climate
change (e.g., extended droughts, elevated heat index, desiccated vegetation, elongated fire seasons)
and increased development along the wildland-urban interface.

In the past 30 years, California Department of Forestry and Fire Protection (CAL FIRE) has recorded more
than 10 wildfires of 300 acres or more in Tuolumne County. The last five wildland fires of historic significance!
in the County, including approximate acres burned, were:

2018 Donnell Fire, 36,450 acres;

2017 Creek Fire, 1,750 acres;

2013 Rim Fire, 257,300 acres;

2009 Knight Fire, 6,100 acres; and,

1996 Ackerson Fire, 59,000 acres.
In addition to these larger acreage fires, two recent wildfires in the County, the 2020 Moc Fire in Groveland
and the 2021 Washington Fire in Jamestown, have burned within close proximity to major population

centers in the County, and resulted in larger scale evacuations for the County.

Figure 2 presents the County’s 30-year fire history from 1990-2020.

1 WFDSS Disturbance History, accessed December 28, 2019

Kittelson & Associates Page 4
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Figure 2. Recent Wildfire History in Tuolumne County
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As noted in the Intfroduction, there is a long history of wildfires in Tuolumne County. This section evaluates
relative risk across the County based on four different measures of risk and identifies locations where
residential and community infrastructure face specific wildfire-related risks. In addition, the analysis has the
potential fo inform future planning decisions by indicating where new development would face increased
risk from wildfire. Additional detail including sub-area maps are located in Appendix A.

EVALUATING WILDFIRE RISK

The report considers fire risk as a product of two components. The first considers the potential for the ignifion
and spread of wildfire. The second measures the degree to which those at-risk areas contain people and
infrastructure. The greatest risk is where there is both elevated wildfire risk and a high concentration of
people and infrastructure. The section is organized around four wildfire risk factors:

Fire Hazard Severity Zones
Wildland-Urban Interface
Historic Burn Frequency
Ignition Hot Spofts

For each wildfire risk factor, the degree of exposure for three populations is provided: residential parcels,
building structures, and crifical infrastructure. The three populations were selected to measure the relative
risk exposure to wildfire risk with an emphasis on where people and infrastructure are located.

Critical infrastructure includes a variety of infrastructure types that are of particular concern during a
wildfire evacuation, including infrastructure that supports firefighting, operation centers, and locations with
concentrations of individuals who are at increased risk during an evacuation, such as schools or senior
centers.

The critical infrastructure dataset was provided by Tuolumne County GIS and is not a complete inventory of
all critical infrastructure across the county, only those facilities that have been identified and mapped by
Tuolumne County. Of note, feedback received during the engagement and plan review process indicated
that some water tanks and reservoirs in the Groveland community area were not captured in the dataset.
As aresult, the critical infrastructure discussion in the following pages should be considered as capturing
the relative exposure of critical infrastructure across the county, though it does not capture all facilities that
may be considered critical infrastructure. Based on the feedback received, Tuolumne County may
consider opportunities to identify additional critical infrastructure to update the dataset for future analysis
and reference during emergency operations.

Figure 3, Figure 4, and Figure 5 show the distribution of the three reference populations throughout the
County. Appendix A includes the calculations of the number of residential parcels, building structures, and
critical infrastructure that fall info each risk category. The appendix also provides more detail about the
type and location of the different sub-categories of critical infrastructure.

Kittelson & Associates Page 7
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FIRE HAZARD SEVERITY ZONE

The Fire Hazard Severity Zones (FHSZ) present a composite measure of risk for wildfire occurrence based on
factors that influence fire likelihood and fire behavior including fire history, existing and potential vegetative
fuel, predicted flame length, ember travel, terrain, and fire weather. The FHSZ measure is used to identify
where a fire is likely to occur and how severe fire conditions could be. FHSZ data was developed by CAL
FIRE for state responsibility areas (2007) and local responsibility area designations for the City of Sonora
(2008). Note that the FHSZ are currently being updated by CAL FIRE with the understanding that the current
mapping may underestimate current wildfire risk given climate changes (e.g., drought), and recent more
extreme weather events.

POTENTIAL WILDFIRE RISK

The Fire Hazard Severity Zones are shown in Figure 6. The map indicates risk is present throughout the
inhabited areas of the County.

Risk is lower (though still Moderate) in the western portion of the County along CA-108 and CA-49.

Risk is higher in the more densely inhabited areas along CA-108, particularly east of Sonora, and in
and around Groveland and Pine Mountain Lake along CA-120.

FHSZs are not present in the higher elevations in the eastern portion of the County.

RISK EXPOSURE

Risk is present across inhabited areas of the County; however, there is variations in risk to residential areas
and infrastructure, including:

The southeast portion of the County has relatively lower risk, with more parcels and structures in a
moderate FHSZ zone. In particular, the areas around Sonora, East Sonora, and west of Don Pedro
Reservoir County have a lower share of parcels and structures in the high or very high FHSZ.

Areas east of Sonora along CA-108 are at high risk with areas of the County where over 98% of
residential parcels and structures are in high or very high FHSZ zones. 99% of residential parcels and
structures in the high risk FHSZ in the area include the communities of Cedar Ridge, Twain Harte, and
Sierra Village.

Relative to the residential parcels and structures, critical infrastructure is located in somewhat lower
risk parts of the County. However, almost half (46%) of identified critical infrastructure are sfill located
in a very high FHSZ.

Kittelson & Associates Page 11
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WILDLAND-URBAN INTERFACE

The wildland-urban interface (WUI) is the area adjacent to or infermixed with forest or other natural
vegetation. These locations are a priority for managing fire risk since the presence of human development
can increase the potential for fire ignitions and, if started, fires in these locations have greater potential to
harm residents and property. New buildings in WUI are often required to comply with additional wildfire
building and fire safety code provisions.

Data developed by CAL FIRE for the 2015 Assessment of Forest and Rangelands? was used to identify
relative risk. Three categories are present in the data: Intfermix, Interface, and Influence Zone. The CAL FIRE
categories definitions are briefly defined below:

Intermix — Dense housing adjacent to vegetation that can burn in a wildfire.
Interface — Housing interspersed in an area dominated by wildland vegetation.
Influence - Wildfire susceptible vegetation up to 1.5 miles from WUl Interface or Intermix.

POTENTIAL WILDFIRE RISK

The WUI locations in the County are included in Figure 7. In general, the County has large areas of forest
and wildland with relatively smaller areas of concentrated population. As a result, the WUI map shows high
degrees of intermixing of wildlands and urban areas that reflect where people live and work. The highest
mixing tends to occur on the edges of urban areas. For example, built areas in and around Sonora are
intermixed with wildland areas.

SUMMARY OF RISK

Residential parcels and structures throughout the County tend to be constructed in and adjacent to
the WUI. The communities around Cedar Ridge, Twain Harte, Sierra Village have the highest rate of
residential parcels and structures in the intermix zone.

Critical infrastructure appears to be more removed from the WUl on average. However, 4 of 6 urgent
care centers and 13 of 19 potential evacuation sites are in an intermix or interface zone.

2 CAL FIRE, Wildland Urban Interface, 2019. https://frap.fire.ca.gov/media/10300/wui_19_ada.pdf

Kittelson & Associates Page 13
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HISTORIC BURN FREQUENCY

Historic burn frequency data identifies the number of fires that have impacted different areas of the
County between 1980 and 2020. It considers the frequency and spread of wildfires. Note that the absence
of fire in some locations in the County may reflect increased efforts to put out fires near population areas,
rather than an absence of fire potential.

POTENTIAL FIRE RISK

The historic burn frequency for the County is shown in Figure 8. The map shows that fo this date, largescale
wildfire burns have been contained to less populated areas of the County, such as northeast of Groveland.
In contrast, along CA-108, there are mulfiple instances of a single contained burn, such as south of CA-108
near Twain Harte and Mono Vista. The maps mirror in some ways the WUI maps by showing the proximity of
fire near areas at the wildland-urban interface.

SUMMARY OF RISK

Wildfires spread to a relatively small share of building infrastructure in the County (approximately 5%
of all structures and 1% of residential parcels) when considered in context of risk indicated by the FHSZ
evaluation. As noted above, this may be a result of increased efforts to put out fires in population
areas.

The critical infrastructure located where wildfires have occurred include powerhouses (4 of 7), wireless
communication towers (6 of 32), and water tanks (10 of 82).

Kittelson & Associates Page 15
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IGNITION HOT SPOTS

The ignition hot spot analysis identifies locations in the County with a stafistically higher probability of historic
fire ignition. The analysis uses the spatial distribution of historic ignitions to identify locations with a higher
intensity of ignition events than would be expected if ignitions were randomly distributed. These hot spots
can be interpreted as areas where ignitions have historically been clustered. The data presented identify
locations in the County with 90%, 95%, and 99% confidence for clustering of past ignitions. The analysis
complements the historic burn data by identifying locations where risk of ignition is elevated, but not
necessarily where fires have spread substantially.

LOCATIONS OF POTENTIAL RISK

The ignition hot spot analysis is shown in Figure 9. It indicates that there is increased risk of ignition in
populated areas of the County:

Risk of ignition is elevated along CA-108 from Keystone in the West to Sierra Village.

Risk along CA-120 is elevated in the Groveland community area including Big Oak Flat and Pine
Mountain Lake.

High probability of ignition is also identified south of Don Pedro Reservorr.

SUMMARY OF RISK

There is substantial overlap between areas with higher risk of ignition and the three reference populations.
This is expected since human activity is a major contributor to fire ignition.

The locations with the greater number of residential parcels and structures in areas with elevated risk
of ignition are along CA-108. In the areas around Cedar Ridge, Twain Harte, Sierra Village, Sonora,
East Sonora, Mono Vista, Tuolumne City, and Tuttletown more than 85% of residential parcels are in
99% confidence ignifion zones.

The percent of critical infrastructure in risk zones is greater than for the other wildfire risk types.
Together, about three-quarters of senior centers, primary secondary schools, preschools, and large
daycare centers are in the 95th confidence ignition category.

Kittelson & Associates Page 17
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ROADWAY EVACUATION NEEDS
EVALUATION

During wildfires, roadway systems can quickly become strained as evacuating vehicles leave an area at
the same time. This section evaluates the Tuolumne County roadway system in response to modeled fire
scenarios and is organized into two parts. First, it identifies locations in Tuolumne County where potential
congestion could hamper evacuations based on an evaluation of several fire scenarios. Second, it
presents a set of example treatment plans for nine constrained locations, showing how planning and
engineering strategies for increasing capacity and reliability could be applied.

EVALUATION OF EVACUATION SCENARIOS
DEVELOPING FIRE SCENARIOS

Seven fire scenarios were developed to understand the potential for congestion during an evacuation. The
scenarios were developed in a three-step process (Figure 10).

Figure 10. General Fire Scenario Development Approach

1. Fire Hazard 2

Analysis Vulnerability
Analysis

3. Design Fire
Scenarios

Wildfire History
Wildfire Environment
Ignition "Hot Spot"

Fire Behavior
Modelling

Comprehensive Risk

Wildfire Scenario
Models

Physical
Neleile]
Coping Capacities

1. Afire hazard analysis was conducted to identify where fires are more likely to occur and likely fire
behavior using existing and historical data, including past wildfire history, ignitions, and local
environmental settings. This analysis relied on the data and mapping of wildfire risk documented in
the prior section of the report.

2. A vulnerability assessment was conducted to identify locations with higher risks due to social or
physical vulnerabilities, and coping capacity, such as access to firefighting resources.

3. Findings from the fire hazard analysis and vulnerability assessment were used to identify
representative, worst-case wildfire scenarios that would likely stress the roadway network during
evacuations. These wildfire scenarios were selected to identify locations that would have a high
impact on the more populated areas of the County, provided geographic diversity in the
evacuation scenario, and notably were modeled without the impact of fire abatement activities,
and often with atypical, adverse weather conditions to capture worst-case results. Additional
detail about the process for the scenario development and selection can be found in Appendix B.
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The process resulted in seven fire scenarios that describe hypothetical scenarios. Figures showing the
modeled spread of each fire are included on page 31 of Appendix B.

Apple Colony Fire Scenario
Cabezut Fire Scenario
Comp Blue Fire Scenario
Cedar Ridge Fire Scenario
Columbia Fire Scenario
Golden Ocaks Fire Scenario
Groveland Fire Scenario

MODELING TRAVEL BEHAVIOR

For each fire scenario, the Tuolumne County Regional Travel Demand Model was used to evaluate
potential for congestion due to evacuating vehicles directly following ignition (0 to 12 hours after ignition)
and as the modeled fire spread necessitating a broader evacuation (24 to 36 hours after ignition). For each
period, fire spread was used fo identify which section of the County would be evacuating and to measure
the potential for evacuation routes to become congested.

The number of evacuating frips expected in each scenario was developed based on household units,
visitor units, and occupancy rates for the county and survey data? collected following previous fires in
California. Household and visitor data were based on land use data included in the Regional Travel
Demand Model for the 2015 base year. The model also accounted for larger vehicles that would be used in
an evacuation, such as frucks, trailers, and RVs. Kittelson selected the 2015 base year for modeling of
evacuation conditions after consulting state data indicating minimal population growth since 2015.

Evacuations were modeled assuming background traffic during a typical PM peak hour with evacuation
fraffic layered on top of typical evening peak hours. As a resulf, some facilities, like Washington Street in
Sonora, that already have a high volume of traffic are more susceptible to result in over-capacity results.
Additionally, evacuation traffic was distributed with an emphasis on evacuation fravel heading westbound
fo destinations outside the County. This distribution was selected based on feedback from stakeholders that
visitors and others often chose to evacuate along the route that they entered the County and/or toward
the larger cities to the west.

A detailed explanation of the modeling process is included in Appendix C.

3Wong, S., Broader, J. and Shaheen, P., 2022. Review of California Wildfire Evacuations from 2017 to 2019. [online]
eScholarship.org. Available at: https://escholarship.org/uc/item/5w85z07g, Wong, S. D., Chorus, C. G., Shaheen, S. A., &
Walker, J. L. (2020). A Revealed Preference Methodology to Evaluate Regret Minimization with Challenging Choice Sets:
A Wildfire Evacuation Case Study. Travel Behaviour and Society, 20, 331-347. https://doi.org/10.1016/].105.2020.04.003,
and Wong, S. D., Broader, J. C., Walker, J. L., & Shaheen, S. A. (2022). Understanding California wildfire evacuee behavior
and joint choice making. Transportation. https://doi.org/10.1007/s11116-022-10275-y
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EVALUATION RESULTS

Based on the seven fire scenarios, the following locations were identified to be likely locations of
congestion during evacuations (see Figure 11 for location in Tuolumne County):

Sonora Area. For the fires that would impact locations along CA-108, the tfravel model indicates that
congestion around the Sonora area is likely whether the fire is occurring in the immediate vicinity or
further away. Congestion is partly due to interaction between evacuation trips and usual traffic in the
area.

Washington Street between CA-108 and West School Street through Sonora, including the traffic
signals af:

*  Washington Street / Restano Way

*  Washington Street / Golden Chain Highway (CA-49)

CA-108 between Mono Way and where CA-108 and CA-49 split west of Jamestown
CA-120 between Ferretti Road, near Groveland, and Priest Coulterville Road
Arterials/Collectors Streets connecting fo state routes, such as:

«  Phoenix Lake Road

«  Tuolumne Road / Tuolumne Road North

- Parrotts Ferry Road

The approach used to model evacuations is less suited for identifying congestion on specific local roads,
where evacuation might be expected to spike sharply, such as an enfrance to a single community. As a
result, the analysis did not identify congestion or over capacity conditions on smaller local roads. However,
it did indicate that during evacuations volumes would be expected to grow substantially relative to normal
patterns, which could produce operational constraints that interfere with evacuations.

Indicative Local Roads where congestion may occur include:

Ferretti Road at CA-120 (Groveland Fire Scenario)

Pinecrest Lake Road at CA-108 (Camp Blue Fire Scenario)

Additionally, based on community and stakeholder feedback during the engagement process, the
following additional roadways were identified as locations that are expected to have high volumes from
evacuating fraffic in the modeled scenarios:

Pinecrest and Strawberry intersections with State Route 108 (Camp Blue Scenario)
Greenley Road (All Fire Scenarios except Camp Blue and Groveland)
Lyons Bald Mountain Road (Cabezut Scenario)

Big Hill Road (Cedar Ridge Scenario)

Yosemite Road and Algerine Road (Apple Colony Scenario)

Kewin Mill Road (Cedar Ridge Scenario)

North Airport Road and Horseshoe Bend Road (Columbia Scenario)
Campo Seco Road (Community Meeting Input)

Fraser Flat Road (TCTC Board Meeting Input)

Mt. Elizabeth Road (TCTC Board Meeting Input)

Mt. Provo Road (TCTC Board Meeting Input)

Mono Way (TCTC Board Meeting)
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NETWORK CAPACITY IMPROVEMENTS

Following the results of the evacuation needs assessment, a set of strategies and treatments were identified
for improving the capacity and resilience of the Tuolumne County roadway network to support potential
evacuation events. The strategies were identified based on previous congestion and evacuation studies,
review of recent evacuation efforts, and staff feedback.

Nine representative locations were then selected to show how the treatments could be applied to
locations with a higher risk of congestion during an evacuation. The locations include sites that were
congested under multiple future scenarios or which were representative of a common location type
identified at multiple places in the County. Note that these are not the only locations where these
freatments could be applied but represent typical conditions/project opportunities found throughout the
County. For example, the cutsheet for Phoenix Lake Road discusses widening shoulders (where feasible)
and vegetation clearance fo support evacuations - this freatment would be equally applicable to
segments of Ferretti Road, CA-120, and other similar facilities in the Groveland community area.

Table 1: Representative Locations and Treatments

CA-49/108 West of Sonora e Reversable Lane / Confraflow
e Emergency Shoulder Usage

CA-120 West of Groveland e Construct Share Use Path that Supports Vehicles
e Emergency Shoulder Usage

Washington Street in Sonora e Close Roads / Prohibit Street Parking

¢ Manage Off-Street Parking at Major Trip Generators
e Coordinate Signals — Green Carpet

Phoenix Lake Road e  Maintain Road and Shoulder Clearance Program for
Secondary Roads

Pine Mountain Lake e Add Secondary / Additional Access to Vulnerable
Communities

Tuolumne City & Tuolumne Road e Signal Coordination - Dynamic Flashing Yellow

Pinecrest and Strawberry e Maintain Road and Shoulder Clearance Program for

Secondary Roads
e Construct Share Use Path that Supports Vehicles
Mill Villa e Add Secondary / Additional Access to Vulnerable
Communities
e Construct Share Use Path that Supports Vehicles
Southwest Tuolumne County e Build / Upgrade Road to Standard Needed for
Evacuation

For each location, cutsheets were developed to show how treatments could be applied at the
representative locations. The cutsheets include context for the improvement’s selection, a map with
potential project extents, and cross sections where applicable. The cutsheets are followed by descriptions
of individual treatments. A complete summary of additional potential freatment strategies to enhance
roadway network resiliency during evacuations is provided in Appendix D.

The freatments in Table 1 are recommended since they can be implemented in the near-term (5-10 years),
subject to available funding and construction. Long term improvements, such as the Greenley Road
extension in Sonora or widening of CA-108 have been identified in the County's long range plans but are
currently unfunded. These projects would provide additional evacuation capacity on the County roadway
network and support evacuation capacity needs, if constructed. Note that several of the strategies require
inferagency coordination (e.g., coordination with Caltrans) for implementation and will require additional
feasibility studies to determine ultimate implementation.
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Washington Street, Sonora

Treatments: Prohibit Street Parking, Manage
Access, and Coordinate Signal Improvements

Confext: Commercial corridor with on-street
parking. County staff experience and modeling
indicated likely congestion for evacuating
traffic under multiple scenarios.

Treatments for consideration include:

« Restrict street parking between Snell Street
and Restano Way to allow coning to create
additional egress capacity.

« Manage parking access south of Restano
Way to reduce potential delays along
Washington Street.

« Coordinate signals to increase green time for
evacuating traffic along Washington Street.

* Note that the Greenley Road Extension is a long-term project
with the potential to increase evacuation capacity in and
around Sonora by providing a bypass between CA-49 and
CA-108. However, the project is currently not funded.

O
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Phoenix Lake Road

Treatments: Shoulder Widening

Conftext: Two-lane residential corridor fraveling
through multiple communities north of CA-108.
Provides connection to secondary roads with
access to CA-108.

Treatment: Where possible, propose widening
road with traversable shoulders that could be
used in an evacuation to increase roadway
capacity and/or emergency vehicle access.
With widened shoulders, consider coning an
additional lane, using two lanes for evacuation
and maintaining one lane for emergency
vehicles or other critical traffic.

Phoenix Lake Road

PROPOSED

EXISTING

Phoenix Lake

Ridgewood il

T % Drivé . .

Q. S - & == == Higher Potenfial
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Pine Mountain Lake

Treatment: Access Management for
Community

N9 sp,

Context: Pine Mountain Lake has two i

- ===mmr Potential Secondary Egress : ‘) .
primary access points where Ferretti <) (

Road connects to CA-120. Increasing EENN!

potential egress routes would help to
distribute traffic during an evacuation
and reduce potential for bottlenecks.

Mountain Springs
Court (Potentially
Gated)

Treatment: Improve secondary egress
routes where possible. Consider Elder
Lane, Mountain Springs Court, and the sl
unpaved route traveling east as T e
potential egress routes that could be V«r}'}‘? T
improved and/or opened during Guleh Road
evacuation. Improvements could be 3

combined with communication .
strategies to encourage evacuees to L gt
disperse across the possible egress ‘

routes.

/ Ferretti Road

’ B Unpaved Rout
T | - (Old Forest
"~.,_“ Service Road)
0..

*” e



Tuolumne City & Tuolumne Road

Treatment: Intersection Management
and Roadway Treatments. A Xk

o . == == Primary Egress
Context: Tuolumne City is a relatively cessss Secondary Egress

compact community located about Tuolumne City
eight miles from CA-108. The two
primary routes for evacuees use

Tuolumne Road. Tuolumne Road was

 p—
L

modeled as having potential for < Tuolumne
congestion during an evacuation.
Treatment: If staffing permits, active ¢

Tuoclumne Road &

management at the intersection of
Tuolumne Road N

Tuolumne Road and Tuolumne Road
North could improve flow of evacuees _/

and allow for rerouting of traffic if Tuolumne Road

necessary. Consider regular vegetation

clearance along Tuolumne Road to %, Yosemite Road
reduce fire risk. Similarly, vegetation ‘)
clearance along Yosemite Road could

reduce pressure on the primary

evacuation routes by providing a

secondary egress route.

Tuolumne City




Pinecrest and Strawberry

Treatment: Access Management for Community sxasr Primary Egress Routes

) Old Strawbermry Road
== == [orest Road Conversion

/ Hering Creek Lane

Pine Avenue and
Pinecrest Lake Road

Context: Mountain community oriented along
CA-108, with limited egress and highly impacted
if fravel along CA-108 becomes restricted.

.
P
Pl
. #Eeshory 1y
3

Lalt

JAg® Ridge Rd

Treatment 1. Consider vegetation clearance

and fraversable shoulder treatments on egress e Pl ff
. . Fraser Flat Road o By
routes, such as Old Strawberry Road including 2 I a -

widened shoulders at intersections with CA-108 : S
to allow for the option to provide two lanes of | et
outbound traffic using coning as shown in
graphic.

\ Old Strawberry Road

and Crabtree Road

Treatment 2: Consider potential improvement of
Forest Route 4N 13 between Fraser Flat Road and
Old Strawberry Road. This route could be used
either for evacuation egress or for emergency
vehicles access.

Pinecrest Road and CA-108
Coning freatment



Mill Villa [

== = == Shared Use Path
=3 Secondary Egress

. . . . Mill Villa Road Community Edge
Confext: Mill Villa is a community located west single lane access (primary access|

of Sonora with a primary access at Mill Villa "ot Chabtoulion Road. _\ k‘
Road. Evacuation modeling identified this

section of CA-108 as potentially congested N
during evacuations. During an evacuation
turning left may be difficult and has the & o
potential fo disrupt westbound evacuation /
egress.

Treatment: Access Management for Community

Treatment: Consider tfreatments to create
secondary egress route(s) from the south of the
community, such as a roadway connection
between the community and Justin Court. In
addition, the existing rail right-of-way behind the
community could be improved as a shared-use PROPOSED "
path which could support evacuation egress or
emergency vehicle access.

Convert rail to frail with
construction to support
emergency vehicles
Potential connections Campa Seco Rd

belweean community
and Justin Court

* See Vulnerable Populations and Communities Memo for
communities where similar freatments may be applicable.




Southwest Tuolumne County

Treatment: Resilient Network with Cross-
County Roadways through

== == Higher Potential
""" Lower Potential

Context: Modeling indicates that
evacuation traffic would primarily use CA-
108 or CA-120. There are relatively few
roads that could serve as secondary
egress routes if the state highways
become congested.

Treatment: Consider potential
improvements on secondary roads shown,
such as constructing traversable shoulders
to support use of coning to create three
lanes during an evacuation. Treatment

could be applied for full route or along i y
segments of roads where there is greater N\
potential for congestion. EXISTING

* Additional detailed engineering analysis would be
necessary to determine the feasibility for applying
freatments to individual roadways.
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STRATEGIES AND TREATMENTS

Reversible Lane/Contraflow

Description: An operational strategy where capacity is added in one direction by recrienting one or more
travel lanes to flow in the direction of the evacuation and away from the hazard4. This strategy can be
attractive since it generally requires minimal infrastructure changes. Reversible lanes can be set up over
long distances, such as state routes, or on localized segments, such as in neighborhoods that may only
have a single egress route.

The strategy requires staff to implement traffic control at intersections to prioritize evacuation movements
and restrict furn movements and lane changing (e.g., on- and off-ramps along grade separated state
routes). In particular, intersections must be set up to prevent fraffic in the closed direction. Signage and
other safety measures need to be implemented on both sides of the roadway to ensure drivers are aware
of roadway changes, especially along longer stretches where confraflow is implemented. Existing or new
changeable message signs may be used, and consideration should be given as to whether existing signs
can be modified where they can be turned around when needed to support the reversible lane or to
communicate wrong-way movements when the lane has been reversed.

Managing movements at intersections is critical. As a result, staffing and level of effort to establish the
freatment depends on the number of intersections along the roadway, with the treatment being harder to
implement on roads with more intersections®.

For implementation on state routes or facilities that would interact with state routes, a communication plan
should be established to connect with the Calirans Traffic Management Center.

Limitations: One of the primary limitations of the strategy is whether the roadway cross-section and right of
way provide sufficient space to allow emergency vehicles to travel against evacuation traffic (eitherin a
travel lane or on the shoulder). Contraflow also requires a large number of staff, enough resources (e.g.,
cones and signs), and sufficient fime to implement. Staffing limitations may delay the implementation of the
strategy or limit where the strategy can be implemented.

Emergency Shoulder Usage

Description: This strategy is a variation on Reversible Lane/Contraflow. Under the strategy, the shoulder of a
roadway is widened and paved to allow for use as an additional lane of traffic for personal or emergency
vehicles during evacuation. Cones or other markers may be used during implementation to identify lanes
or reallocate space, as necessary, especially around intersections where the shoulder could conflict with
normal turn patterns.

Where possible, the strategy may be preferred over reversible lanes/contraflow because it can be
implemented very quickly, does not close the roadways to vehicles that would travel in the opposite
direction, and requires less operational support for securing travel lanes and readjusting intersections.

Limitations: In Tuolumne County, most shoulders are not sufficiently wide to currently support the strategy.
As a result, this strategy would likely require road widening and removal of trees or other existing
infrastructure, resulting in high construction costs. Additionally, the existing shoulder structural section may

4 For additional information on current resources for contraflow lanes, see Zhao, B., & Wong, S. D. (2021). Developing
Transportation Response Strategies for Wildfire Evacuations via an Empirically Supported Traffic Simulation of Berkeley,
Cadlifornia. https://escholarship.org/uc/item/70pbk4rf.

5 For additional information on turn restriction mechanisms see Cova, T. J., & Johnson, J. P. (2003). A network flow model
for lane-based evacuation routing. Transportation Research Part A: Policy and Practice, 37(7), 579-604.
https://doi.org/10.1016/50965-8564(03)00007-7
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not be suitable for repeated use, especially if heavy vehicles/truck utilize the shoulder area — as a result, the
existing shoulder structural section may need to be replaced. Consideration should be given to the
presence of frailers, campers, and other wide loads which may complicate required travel widths. Staffing
limitations may delay the implementation of the strategy.

Construct Shared Use Path that Supports Vehicles

Description: An engineering strategy that constructs a shared use path that is built to a standard that would
allow use by residential or emergency vehicles during an evacuation. Outside of an emergency, the
shared use path would be accessible to residents and visitors for walking and biking. This strategy could be
implemented separate from or parallel to a primary evacuation route. If constructed parallel to a primary
evacuation route, the strategy would have similar operational benefits the emergency shoulder use
freatment.

This strategy requires careful access management design that prevents access to personal vehicles during
normal periods, but which can be altered to allow emergency vehicle access when necessary. Figure 12
presents an example of a shared use path that can be converted to an evacuation route or emergency
vehicle lane. Caltrans is considering an alternative as part for the State Route 67 Improvement Project in
Southern California as shown in Figure 12.

Figure 12: State Route 67 Alternative with Two-Way Bike Path / Emergency Vehicle Lane
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Source: Caltrans, https://dot.ca.gov/caltrans-near-me/district-11/current-projects/sr67-corridor/improvements
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Limitations:

This strategy can be cost-intensive and there is potential for substantial land acquisition costs. The land
adjacent to roadways may be owned by an assortment of agencies, including the City of Sonora,
Tuolumne County, Chicken Ranch Rancheria of Me-Wuk Tribe, Tuolumne Band of Me-Wuk Tribe, United
States Forest Service (USFS), and private owners. Coordination with landowners may be required if shared
use paths are consfructed through land not owned by the County.

Close Roads/Prohibit Street Parking

Description: This strategy identifies roads and parking locations along major evacuation routes to close or
prohibit parking during high-risk conditions or during an evacuation. Closing roads is targeted towards
limiting people from visiting high risk areas during evacuations. It could also be used to reserve roadway
access for emergency vehicles. Prohibiting parking can support evacuation by limiting travel to a high-risk
area or by reducing conflicts created by vehicles leaving or merging into traffic. Parking may also be
prohibited where normal parking activity may impede emergency vehicles from reaching critical
infrastructure, especially on narrow roadways. The City of Los Angeles maintains a Red Flag Resfricted
Parking Program for prohibiting parking on specific roads and locations.é The program prohibits parking on
streets in Very High Fire Hazard Severity Zones during Red Flag alters and allows the City to remove parked
cars if they are determined to interfere with evacuations and emergency operators.

Limitations:

Road closures could impact residents and may need to be established as only applying to visitors.

Communication of the parking program would need to include a communication plan for visitors in
Tuolumne County that may be unaware of roadway and parking restrictions and alternative routes.

Program could conflict with normal parking behavior near trail heads and other outdoor destfinations.
Staff limitations may reduce the number of locations where the strategy can be implemented.

Manage Off-Street Parking at Major Trips Generator

Description: Large trip-generating land uses can create substantial fraffic. If those uses are located along or
near a major evacuation corridor, traffic related fo the land use could impede evacuation. Closing
specific access or actively managing parking entrances to orient traffic away from evacuation routes
could reduce potential for congestion, either by reorienting traffic or discouraging evacuees leaving and
then reentering flow of traffic.

Limitations:

Closing parking lots and reorienting fraffic may require coordination with local businesses.
May create confusion or opposition from residents and businesses impacted by changes.
Staffing limitations may reduce the number of locations where the strategy can be implemented.

Signal Coordination — Green Carpet (Uninterrupted Flow)

Description: An operational strategy where traffic signals along a corridor are set to prioritize the through
the movement of evacuation traffic by (1) holding or reducing movement from side streets and (2)
restricting left-turn movements. To minimize evacuation time, vehicles leaving the impacted area are
prioritized while movements from areas not-yet impacted are restricted. This strategy can also discourage
evacuees from detouring from the evacuation route. The strategy can also be applied in small areas where

¢ https://ers.lafd.org/redflag/
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there may be a single traffic signal. City of Placerville and Caltrans implemented a green carpet through
the city of Placerville during evacuation for the Caldor Fire.”

Limitations:

Tuolumne County has some communities with only one egress route, such that limiting use of the
mainline road unacceptably limits local movement.

May create additional confusion for drivers, either because it (1) prevents evacuees from diverging
from through movement or (2) restricts drivers from entering from minor streets.

Staff limitations may reduce the number of locations the strategy can be implemented at, especially
if traffic control is needed.

Maintain Road and Shoulder Vegetation Management and Clearance Program
for Secondary Roads

Description: This strategy creates a more resilient evacuation system by annually managing and clearing
vegetation on critical secondary roads to reduce fire risk during evacuation. Based on context, specific
roads may be identified for engineering freatments such as shoulder widening or free removal to support
use for evacuation. Plans may consider maintaining smaller or more difficult to travel roads exclusively for
use by emergency vehicles.

Limitations: Clearing roadways can be expensive and requires targeting of resources.

Add Secondary/Additional Access to Vulnerable Communities

Description: Tuolumne County and CAL FIRE have identified multiple small communities and developments
where residents are served by one or two access points. In the event of a rapid evacuation, this could lead
to congestion in the development or atf locations where vehicles connect with a major roadway. In
addition, a fire could more easily block access by closing the available evacuation route.

Moving forward, State Bill 99 (SB 99), signed on August 30, 2019, requires jurisdictions to identify residential
developments in hazard areas that do not have af least two evacuation routes upon the next revision of
their housing elements.8 Under the strategy, additional egress routes would be developed to serve
evacuation. Where possible, the added access would allow for evacuation in a different direction in case
a fire closes an available route.

Limitations

Geography may limit options for egress, such that secondary access would be to the same
evacuation route. This would still add resilience and better distribute trips merging onto the
evacuation route.

Viable routes may require the acquisition of private property.
Projects may be expensive and provide relatively little county-wide benefit.

Routes only available during an evacuation may have access limitation that need to be removed
during an evacuation, such as gates or bollards.

Coordination with landowners may be required if secondary access paths are constructed through
land not owned by the County (e.g., City of Sonora, Tuolumne County, Chicken Ranch Rancheria of
Me-Wuk Tribe, Tuolumne Band of Me-Wuk Tribe, United States Forest Service (USFS), and private
owners)

7 https://www.sacog.org/news/caldor-fire-evacuees-greeted-green-lights-through-placerville
8 https://leginfo.legislature.ca.gov/faces/billNavClient xhtml2bill_id=201920200SB99
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Signal Coordination - Dynamic Flashing Yellow

Description: An operational strategy where fraffic signals are set to use a flashing yellow signal on the main
evacuation approach and a flashing red on the side street. This strategy may be more appropriate at
intersections where a) side streets have significant traffic demand and/or b) there is an absence of
available detour routes to serve side street fraffic.

In Phase 1, flashing yellow-flashing red (FY/FR), the traffic signals on the main street flash yellow, whereas
the side street signals flash red. In Phase 2, green-red (G/R), the main street signal will stay red, and the side
street signal will turn green. The goal of using the G/R phase is to quickly clear waiting vehicles on the side
streets. Figure 13 shows a signal plan for a dynamic flashing yellow.

Figure 13 Dynamic Flashing Yellow Timing Plan - Two Phases (a) and One Cycle (b)

Side approach

(a)

Main approach FY Y

Side approach

Source: Asamoah, C. A. (2014). Dynamic flashing yellow for emergency evacuation signal timing plan in a corridor:
Semantic scholar. undefined. Retrieved May 4, 2022, from https://www.semanticscholar.org/paper/Dynamic-flashing-
yellow-for-emergency-evacuation-in-Asamoah/f896455e97acf37f0cd01cc5f3bbb1ddbb79fc29

(b)

Limitations:

Relatively few traffic signals in Tuolumne County.

Staff may be needed to assist with managing fraffic. In particular, drivers at extended red lights may
elect to ignore signals. Staff limitations may reduce the number of signals where strategy can be
implemented.

Build/Upgrade Existing Roads to Standard Needed for Evacuation Traffic

Description: An engineering strategy that includes adding new roads or upgrading roadways to support
evacuation activities. This strategy is similar to the strategy Maintain Road and Shoulder Clearance
program in that the intention is to create a more connected roadway network for evacuations. The
difference is that the previous strategies target existing roadways where maintenance would allow for use
of the road for evacuation. This strategy is a more capital-intensive strategy to install new or substantially
alter existing roads, such as by expanding the width of the road. The Greenley Road extension in the City of
Sonora and CA-49/108 are two example projects that have been identified in long-range plans to increase
roadway capacity that would support evacuation traffic in the vicinity of Sonora.

Limitations: Cost-intensive strategy and potential for substantial land acquisition costs. May also require
coordinating with an assortment of agencies, including the City of Sonora, Tuolumne County, Chicken
Ranch Rancheria of Me-Wuk Tribe, Caltrans, Tuolumne Band of Me-Wuk Tribe, USFS, or private owners.
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VULNERABLE COMMUNITIES

Vulnerable communities are defined by CAL FIRE as community areas with limited access or egress that
could limit fast and efficient evacuations. CAL FIRE and Tuolumne County have identified 22 official
designated vulnerable communities within the County. These are communities that only have one access
or egress route to the County roadway network and face arisk of not evacuating in time during a wildfire
event?. Figure 14 shows where these communities are within the County. Note that these 22 communities
have been identified based on their evacuation vulnerability due to the single egress route — these
communities should not be interpreted as the only communities that face a high risk of wildfire, evacuation,
or other emergency incident. The official vulnerable communities were prioritized for further evaluation to
consider opportunities for secondary egress routes or other improvements to support improved evacuation
capacity.

As part of the Roadway Evacuation Needs Evaluation, additional work was conducted to identify and
develop potfential strategies and freatments for communities at increased risk due to limited access or
egress that could limit fast and efficient evacuations. This section of the assessment identifies potential
access or egress route improvements for evacuations or emergency vehicles access have been identified.
Additional detail is available in Appendix E.

Tuolumne County has also developed Community Maps in print1© and online!! form for various communities
throughout the County including additional communities beyond the 22 official vulnerable communities.
These maps are intended to be used by residents to plan for evacuations during emergencies. In
communities that lack a secondary egress route, residents and emergency managers may consider earlier
evacuation orders than usual if the community are threatened by wildfires.

Potential Access and Egress Improvements

The following section documents potential opportunities for additional egress and emergency access in
the case of an emergency evacuation for each vulnerable community. Development of secondary
access is largely dependent on funding for planning, design, and construction. These following
opportunities for secondary access may be integrated into future planning and project development
processes for the community areas to help increase evacuation capacity and resiliency across Tuolumne
County. However, no funding has been identified or allocated to these concepts at this time and no
detailed feasibility assessment has been performed for implementing the improvements. Coordination with
landowners may also be required if secondary access paths are constructed through land not owned by
the County (e.g., City of Sonora, Tuolumne County, Chicken Ranch Rancheria of Me-Wuk Tribe, Tuolumne
Band of Me-Wuk Tribe, United States Forest Service (USFS), Caltrans and/or private land owners). The
recommendations below will require additional coordination and feasibility studies to determine the
applicability of the potential improvements.

?Note that communities with more than one egress point can be considered vulnerable for a variety of reasons, and
should also be evaluated on a case by case basis. Research has identified that indexing communities based on the ratio
of households per egress is an effective approach to identifying additional communities that may be vulnerable. See
Cova, T. J., & Johnson, J. P. (2003). A network flow model for lane-based evacuation routing. Transportation Research
Part A: Policy and Practice, 37(7), 579-604. https://doi.org/10.1016/5S0965-8564(03)00007-7

10 Tyuolumne County Community Maps: https://www.tuolumnecounty.ca.gov/1169/Community-Maps

11 Tuolumne County Community Preparedness Web Map:
https://tuolumne.maps.arcgis.com/apps/webappviewer/index.html2id=243823f4378b48cea33ca44c75¢c120f1
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Black Jack Bluffs
Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes
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Source: Kittelson & Associates, Inc., 2022.
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Hells Hollow

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes
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Golden Oaks Road

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes
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| o - e "l =T
| q\/’ —— T 3 ﬁ
| .;B’ _.' ) - by | . | - N
; i Ko,'.’ | |
Connect Golden Oaks ‘,f' | [
" DrtoReservoirRd f,’ = »

|
* Existing Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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Woodside/Southgate
Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes
Woodside/Southgate u  Woodside Drive u  Connect Woodside Drive to SR 49, via
Foothills Cafe
Southgate m  Southgate Drive m  Connect Southgate Drive to Crooked
Lane

Woodside Drto 3R
49 via Foothill

Southgate Drto =
Frooke:fi Ln \ v,

Source: Kittelson & Associates, Inc., 2022.
Note: Proposed secondary access at Woodside Drive is on private property and would require coordination with land
owners.
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Blue Bell Road

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Bluebell Road = Blue Bell Road East m  Connecting Lupine Lane to Blue Bell Road West

= Delores Ln to Blue Bell Road East through
Buttercup Lane

= Blue Bell Road East to Delores Road to Aarondale
Road

U, - - ! { |

| )  Deloreslnto
! Y Blue BellRd

-

s, N .'. . e ._.I ll
. o : ¥ A
. f o~ T
. T N I 21
. Connect Lupin Ln _ il '; S
 toBlueBelRd \p.T' AN | A—
1/ | — N A
- I - i 1 ; |_ ] k Y |1 \ |
| LA

| !
- i’ Blue Bell Road -'| \ Blue BellRd E to : |
_ J . / / ’ DeloresRd to

Aarcndale Rd

‘* Existing Access/Egress Route 5 1 :

oy

&

Source: Kittelson & Associates, Inc., 2022.
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Sonora Hills

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Sonora Hills =m  Delnero Drive »  Robinia Circle to Greenley Road
= Red Chestnut Lane to Cedar Road

m  Plum Court to Callahan Road (across the parking
lot) to Mono Way

Red Chestnut
Ln te Cedar Rd

e

:‘\ PFlum Ct to

Robinia Cirto Callahan RBd

Greenley Rd

Existing Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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Cabezut Road
Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes
Cabezut Road = Cabezut Road m  Connect North High Meadow Road to Lyons Bald

Mountain Road
u  Connect Kelly Drive to Fir Drive
»  Extend Cabezut Road to Phoenix Lake Road

| I |
| 7 i ¢
A o >
WA i .
Lo | « Connect N High Meadow Rd £ B
e to Lyens Bald Mountain Rd
| —
I_'__l—""_ "\ zl ;
s 1 % | i
! r
.. Cabezut | ey
N Road ... | = = =*——__| EdendCabeztRdto
g ¥ Phoenix Lake Rd

I I-—-——--?II

ii?l' Existing Access/Egress Route H

Source: Kittelson & Associates, Inc., 2022.
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Wards Ferry

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Southern point of Lakeside Oaks Road to Wards

Wards Ferry m  White Oaks Drive [
Ferry Road
»  Live Oak Road to Eagle Ridge Drive
»  Shady Oaks Road to Lambert Lake Road
. \ _ |
Connect Live Oak Ctto — N
- (] Eogle Ridge Dr -
R [
\
N
e =
Connect Shady Oaks Rd N AT . —
to Lambert Lake Rd | P T — e
| _Wards Femy, ]
I T ;_',—»"
/ Vo 0 }
( (N "* "
] Y. I .
2
- \
Connect Lakeside Oaks
Rd to Wards Ferry Rd i S
*’ Existing Access/Egress Route
Source: Kittelson & Associates, Inc., 2022.
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Mono Village

Existing Access/Egress Routes Potential Secondary Access/Egress Routes

®  Industrial Drive (locked gate) = Lolly Lane emergency gate to Mono

»  Hilsdale Drive Way via the neighboring property

u  Possible connection from Hillsdale
Road/Sunny Circle across the mining
quarry to Industrial Drive or Standard
Road

Mono Village

Cennect LollyLn to \ —
v__,..-" = ,/!ﬁv
o .

Mono Way via
neighborhocod

—

{ Mono [

-, | Village -é{ N

e ¢ I _ -

1 B —

Ly '? Possible connection from

T Hillsdale Rd/Sunny Circle
e acrossthe mining quarry

P to Industrial Drive or
% Stondard Rd

‘il?l' Exizting Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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Apple Colony Road

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Apple Colony Road = Apple Colony Road u  Apple Blossom Lane to Yosemite Road
= Apple Colony Road to Lodge Road
»  Providence Mine Road to Laurel Avenue

. - I_i'-_.[ - “:4"'" 4 e J

et \‘ i 3 I f"i I__ lr—"‘“\\i,"

o [__,_;__I.. TRl ) J %
Bl < coectinpl Blossany Connect Providence i

Mine Rd to Laurel Ave

|| LntoYosemiteRd

i A . S
Connect Apple Colony - _ Ly -
Rd toLodge Rd i
\r 2 - i__-—--"
|} |
: \ .. ; o ;
_ | | |
- - e (-
" ]
{ | = 3
| _

‘*’ Existing Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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Barron Ranch/Monte Grand Road

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Barron Ranch = Curtis Circle fo Black u  Connect Curtis Circle to Whitto Mine Road
Oak Road = Connect Serrano Road
n  Connect Grace Way to Serrano Road
»  Build path along the power lines to connect to
Standard Road
Monte Grand = Monte Grande m  Connect Monte Grande Drive to the east until
Road Road/Soulsbyville Cherokee Road
Road to SR 108 (north) = Connect driveways on the South Soulsbyville
and Tuolumne Road Road
[Fei) “  Eliot Rd to Cover Ranch Road
| T O i S A A
) Grace Way toSerranc N i " - 7
I J Rd/driveway L [ l | .ll T ] l i 1
3 A & _— S J ™ A A
[ y ' o . L s ' Connect Monte Grand Dr to

Connect Curtis Circle to ) vl R Cherckee Road viaexisting

Whitto Mine Rd . driveways ]
] I | 3,
AN ;/__ s
o N .
r N S
' i [
(e ~J
I S ;o /
- \ | |t
L
) ", 1 —
Build path under Y — ".} A
existing powerlines | Barron Ranch i 'i**; '
to Standard Rd 7 R 3.\ L
T NN\ )Y
| 1 1 — - X &
: ' v d
[ vy / & .; \ 7, ; Connect Elliot Rd to Cover
o - MmN Ranch Rd
| \ o . L .
. Buildout drivewaysto i /

| _ lee=w . connectto3oulsbyville Rd

N . ,I. T ',‘“':J L H I |i

]

ji‘( Existing Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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Meadow Brook/Lyons Bald Mountain/Phoenix Lake

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Meadow Brook m  Meadow Brook Drive m  Connect Brook Drive to Cabezut Road
Lyons Bald Mountain = Lyons Bald Mountain u  Connection from Apple Valley Drive to
Road Apple Hill Drive
m  Connect over Apple Hill Drive to Burlupi
Road
Phoenix Lake Road n  Paseo De Los Portales m  Pave Allenby Drive and Fortune Mine
Road Road to connect Paseo De Los Portales
© ElLobo Center Road to Phoenix Lake Road

»  Allenby Drive

------------- 1 Pawve Allenby Dr and
: e Fortune Mine Rd to

!
5 | ;
) I 1 i L - connect Posec De Los
! e ; | I / Portales Rd to Phoenix
! ; i P LakeRd

i | S } ' iPhoeni | 1 I ]
; g
! o ! i Lake N\
L o AN g A

Connect Apple Valley Dr iy |

A A

Lyons Bald \|

to Apple Hill Dr e N ) X
QLRRE “hMounfain [ ¢ ]
= o
5 Connect Apple Hill Drio
BurlupiRd

- ﬁ

\ Ceonnect Brook Dr to

Cabezut Rd
ﬁ' Existing Access/Egress Route = L v

Source: Kittelson & Associates, Inc., 2022.
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Half Mile/Ponderosa Hills

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Half Mile = Half Mile Road = Eden Lane/Zelensky Road to Maranatha Road
»  Western part of Chapel Hill Road to Tuolumne
Road
Ponderosa Hills m  Gerber Road »  Pave Rainbow Road/Mira Monte Road

m  Forest Service Road 2N13Y/Mt Provo Road

, ) ‘-\:—-_,a - —
E'lc::::s:hE:E; Lnte | * Pave Forest Service Rd
™ ’! 2N13Y/My ProvoRd to
— [ connectto Cedar
. . -
— Ty ‘ Springs Rd and Tuclumne
6 t; |_ ) | Rd N
| P e, 0 3,
- L& L) -7
vy, I e R B R I T
/ ."-:'Ifj _____ N W T a

|

‘____
Wi

T f .. St
- =d ) MR
; | / 1 e A Y ~
£ | £ .’/ = \ r S f :",l
| Connect Chapel iliRd to | AL J
. Tuclumne Rd / ! E ,I - h .
A (0 13Nty
‘:‘ | S T AN
- Y | ‘L\ A Pawve Rainbow Rd/Mira
Y J LY Y i § Monte Rd to connect to
N "L'l' s l i Buchanan Rd
[ '\\ 1 ‘ y | .
hY o - A -\
: \ 1 - .
1, lf'.
Ay F \ I ]
P \ I GI
AR Sw"t.[" f A
* Existing Access/Egress Route : 'rl J] r— {

Source: Kittelson & Associates, Inc., 2022.
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Cedar Ridge
Egress Routes
Cedar Ridge u  Kewin Mill Road m  Connect Comstock Ranch Road to Lazy Z
= Old Oak Ranch Road Lane

»  Pave forest service road to connect Mt
Elizabeth Drive to Elizabeth Peak Road

Pawve forest service road
to connect Mi. Elizabeth
Dr to Elizabeth Peak Rd.

L |

: h' _ Connect Lazy Ilnto
- Comstock Ranch Rd
k

‘*’ Existing Access/Egress Route s I =

Source: Kittelson & Associates, Inc., 2022.
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February 17, 2023

Wheeler Road/Odd Fellows ]
Pine Road

Three links Road to Rebekah Road

Odd Fellows High Sierra
Existing Access/Egress Routes Potential Secondary Access/Egress Routes
Odd Fellows High u Pave and maintain Long Barn Sugar
Road

Sierra

Ceonnect Three Links Rd

to Rebekah Rd
e /
" ’
. /
S
W

_Odd |
\ L Fsllows i
- _!; «_(High Siema’,

\ y

"If____ I|I _/’
- = e f_/
5
Ve
Pawve Long Barn Sugar \
Fine Rd /
E‘-/—'—" o ——— =
‘iﬁ?’ Existing Access/Egress Route
Source: Kittelson & Associates, Inc., 2022.
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Snow White/Peter Pam

Community Existing Access/ Potential Secondary Access/Egress Routes
Egress Routes

Snow White/Peter Pam = Snowhite Ridge |
Drive

Extending Bambi Lane along the frail fo SR 108

Potential fo connect Snowhite Ridge Drive via
frail/utilities line o SR 108

Connect Bambi Lan
along trailtc 3R 108
i

4

[/
_,\ \\/
_J

\ ' .'. —
| JSmow Ceonnect Snowhite Ridge
| White/Peter |

| Dr via trail/utilfies line to

W

——
]

* Existing Access/Egress Route =

Source: Kittelson & Associates, Inc., 2022.
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Pinecrest

Community Existing Access/Egress Routes Potential Secondary Access/Egress
Routes

'~ Connect Pinecrest Ave
/ toPine Ave

Pawe Camp Blue Rd to
SR108 '

* Existing Access/Egress Route

Source: Kittelson & Associates, Inc., 2022.
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SHELTER IN PLACE

Shelter-in-place (SIP) practices are an important consideration for emergency management operations
regardless of the threat or hazard (e.g., flooding, hurricanes, tornados, wildfires). However, in recent years,
catastrophic wildfires across the western U.S. (e.g., 2018 Camp Fire, 2017 Thomas Fire) have highlighted a
need for a more comprehensive look at fire safety concepts and principles when planning for the use of
protection actions such as shelter-in-place. One of the key challenges with the use of SIP practices for
wildfires is the need to tailor risk control measures to best address the unique challenges associated with
the threat itself, but also the range of local conditions that are critical to ensuring effective implementation
(e.g., community demographics, topography, location, infrastructure, resources, authorities, decision-
making process).

A SIP facility is a structure used to temporarily separate individuals from a hazard or threat. While
evacuation is an organized, phased, and supervised withdrawal, dispersal or removal of civilians from
dangerous or potentially dangerous areas. While evacuation remains the preferred management strategy
for wildfires, consideration of SIPs may be appropriate in some circumstances when timely evacuation is not
possible or achievable. However, current research and policies have evolved to focus on evacuation and
shelter-in-place approaches should be approached with caution. For example, when the characteristics of
the wildfire threat are extreme, it may be safer for individuals to shelter-in-place than to try to evacuate if
an appropriately designed SIP location can be implemented. However, a SIP facility must be designed to
withstand an extreme hazard and home-based SIP actions are generally nof recommended. Effective
planning and preparation prior to a fire, making informed decisions during the event, providing
appropriate public education and fraining, and providing appropriate risk control features and systems are
key to ensuring SIPs are a viable and safe choice of last resort when last minute evacuations are not
feasible.

SIP is a last resort option when an evacuation may not be the safest or most feasible action in the event of
a wildfire. SIP is assumed to not be free from risk for people sheltering. Injuries and deaths may occur af SIPs
depending on the extreme nature of the wildfire ana fully safe SIP facility cannot be guaranteed. Facilities
used as SIPs are assumed to not be used for the long-term, nor are they assumed to provide the same level
of service in sanitation, power supply, and basic human needs that a long-term shelter is designed to
provide.

The study evaluated potential feasibility criteria and design standards for shelter-in-place locations. These
criteria/standards are documented in Appendix F. TCTC, Tuolumne County OES, and Tuolumne County
Sherriff are continuing to explore the possibility of shelter-in-place locations if the identified standards and
considerations can be met. However, evacuation is always the primary and preferred action in the event
of a wildfire in Tuolumne County at this time. Should appropriate locations for a shelter-in-place site be
identified, TCTC, Tuolumne County OES, and partners will explore funding and implementation opportunities
to support a more robust emergency response.
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This section proposes communications strategies for the public in the event of a major wildfire incident and
specific strategies for connecting with vulnerable populations. The overall communication strategy focuses
on identifying likely wildfire evacuation scenarios, identifying and organizing key audiences and resources,
as well as actions and recommendations for activating each of them in the aforementioned scenarios. The
intent of this communications assessment, in conjunction with the evacuation analysis, industry standards,
and best practices, is to identify areas for improvement and recommendations to help reduce risk to life-
safety in future wildfire incidents through communications.

The following documents and information were reviewed as part of development a proposed
communication deployment strategy presented hereinafter:

Tuolumne County Emergency Operations Plan

Tuolumne County Evacuation Plan Pamphlet

Tuolumne County Community Wildfire Protection Plan (CWPP), 2004
Tuolumne County General Plan, Chapter 9, Public Safety Element, 2018

Tuolumne County Office of Emergency Services (OES), Evacuation Guidelines for Tuolumne County
Residents

Greater Tuolumne City Community CWPP, 2004

Tuolumne-Calaveras Unit, Strategic Fire Plan, 2020

Emergency Operations Plan for the City of Sonora, 2014

Tuolumne County Firewise Communities, 2021

California Strategic Fire Plan, 2018

CAL FIRE / Tuolumne County Fire Department, 2021-2025 Strategic Plan, DRAFT
Pacific Gas & Electric Company (PG&E), 2021 Wildfire Mitigation Plan (WMP), 2021
PG&E, Community Wildfire Safety Program, Tuolumne County, 2018

For more information on existing conditions for communication, see Appendix G.

COMMUNICATION STRATEGY

FRAMEWORK

The following strategic guidance organizes this strategy into several key components, consisting of
scenarios, audiences, resources, and backchannel. A specific sub-strategy accompanies each scenario as
it relates to the audiences and resources involved as well as the use of the backchannel to inform decision-
making. In the section below, each of the components and their supporting elements are examined, and
in the section that follows, how they interact and support a cogent strategy in each of the most likely
scenarios is reviewed.

Scenarios

From a functional communications perspective, there are four scenarios of concern for Tuolumne County:
pre-evacuation, phased evacuation, total evacuation, and post-evacuation. The simplified distinction is
that total evacuation requires outreach to all audiences, whereas a phased evacuation might require
certain audiences to be prioritized and reached independently of others. Pre-evacuation represents the
entire period before an evacuation is announced and represents opportunity to take proactive
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communications measures before any are required. Post-evacuation is the process of reintegrating the
public into the previously evacuated area as well as the closure of the communications loop to all external
audiences.

Pre-evacuation
Phased evacuation
Total evacuation
Post-evacuation

Audiences

Tuolumne County’s functional audiences for communications vary from fraditional audiences such as
"indigenous tribes" or "school children" because they speak specifically to the actions or strategies required
fo reach them rather than simply categorial labeling. For example, senior centers and group homes are an
audience, but functionally, the traits that make the approach for them different are their propensity to
have less mobility or access to and familiarity with digital communications, so focus is on those functional
distinctions while providing the associated traditional audiences as examples. In this strategy, the
separation of "locals" from "non-locals" is distinguished by the ability to proactively reach, educate, and
equip local audiences with resources prior to any emergency event, which is not a reasonable expectation
with non-locals.

Locals (residents, schools, camps, senior centers, group homes, businesses, agencies, etc.)

- Urban areas (higher density, higher potential traffic, high availability, high signage potential, ease
of communication)

o Specific needs: directed signage

« Infransit (limited opportunities fo reach, highly mobile - may cross various boundaries)
o Specific needs: high-visibility signage, mobile/cellular notification
«  Rural or wilderness (limited cellular network, limited access to signage, potentially longer, more
time-consuming egress)
o Specific needs: sufficient signage, for peer-to-peer network nofification

Non-locals (recreational visitors/tourists, fraveling workers, etc.)

« Urban areas
* In transit
= Rural or wilderness

Sub-categories (qualifying each of the above — e.g., local urban business or limited-mobility non-
local in wilderness)

+  Vulnerable Populations

o Limited mobility (elderly, disabled/chronic conditions/injured, children, fransportation
disadvantaged)
= Specific needs: Physical assistance, peer-to-peer network nofification
o Limited access fo communications (disconnected from digital communications, elderly,
young children, homeless, low-income, isolated/remote communities)
= Specific needs: Physical signage, peer-to-peer noftification
o Limited communications comprehension (Limited English proficiency LEF, children,
disabled)
= Specific needs: Translated communications, multi-ingual assistance and
resources, physical assistance
o Limited reaction fime (all aforementioned groups)
= Specific needs: Greater time buffer, peer-to-peer notification
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»  Businesses and organizations
- Adjacent agencies
- Media

Resources

Tuolumne County resources are separated into two categories—proactive and reactive—representing
different opportunities for investment in communications infrastructure. The goal of proactive resources is to
empower local populations and businesses with the information to act efficiently in the event of an
emergency, and to go one step further in both knowing what fo do and how to do itf. This relieves pressure
on active communications in the event of an emergency and allows emergency response to focus
resources on non-local audiences. The goal with all reactive emergency response communications is to be
as effective as possible using as few resources as possible. To this end, it is crucial fo have a “single source
of truth” as a reference for all outbound communications to help manage rumors and potential
misinformation. This can be a document, a process, or trained personnel, but the goal is to have the same
message "translated" and distributed across mulfiple formats, media, agencies, etfc.

Proactive
*  Planning, education, training

« Infrastructure
- Activation

Reactive
- Digital
»  Physical

- Relational

Backchannel

The backchannel is the monitoring and information feed that allows for updating and modifying the
communications strategy and output of that strategy. For example, when changes occur in the situation or
feedback is received on the effectiveness of communications, adjustments can be made accordingly to
achieve the desired outcome.

Operational feedback
Actionable updates

< Situation status changes
« Audience changes
*  Messaging changes

Reintegrating populations

PRE-EVACUATION

Communications Considerations

This is the complete space of available time for Tuolumne County before an incident. In this period, the full
suite of proactive measures that can be accomplished in order to offset the strain on resources during the
emergency event is being considered. By spreading out reactive work into the pre-event period, it is
effectively "flattening the curve" of resource demand during the event. The pre-evacuation period,
therefore, represents an opportunity to set the framework for many of the reactive measures that take
place during emergency response—for example, reaching out to local businesses with tools and protocols
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for spreading the word about emergencies to their clientele who may be enroute to an affected area or
already there.

Encompasses all proactive resource measures
Opportunity to offset resource strain during phased- and full-evacuation scenarios
Opportunity to set framework for managing reactive scenarios

Audiences

For practical purposes, the key audiences in this period include only county locals, because they are the
ones reliably available prior to an incident. The county’s vulnerable populations are best served through
proactive measures taken at this phase, as they are the most dependent on resources already in place
during the emergency period. This is an opportunity to test the reach of communications to these
populations in a non-critical environment.

Locals

«  Especially vulnerable populations

Resources

The full suite of proactive resources is being considered. Though depending on the lead time to the event,
some may or may not be feasible.

Proactive

Backchannel

In this scenario, the backchannel serves as feedback from the local audience to build in new resources
into measures for both proactive and reactive.

Local feedback

Actions

The county must first prioritize and assign ownership of the following events in order to get them off the
ground. The following actions are recommended in this period, depending on the availability of resources
and cooperation of local organizations.

Planning, education, training

»  Public workshops

- Staged evacuations, tabletop exercises, and evacuation demonstration events

- Stakeholder engagements

«  Spokesperson training

«  Social media training

- Public relations strategies, planning, and proactive outreach

- Interagency content development and planning (digital templates, etc.)

- Comms messaging development (templates, etc.)

*  Planning peer-to-peer carpooling

«  Establishing emergency peer-to-peer communications networks

*  Planning resort/camp/hotel shuttles

*  Planning emergency transportation routes and coordination

«  Emergency operations training for local organizations (camps, schools, businesses, centers, etc.)
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«  Planning interagency communications, including protocols and directories for coordination
- Translating planning, education, and fraining materials

Infrastructure

*  Road and remote-activated signage

«  PAsystem

- Extended/back-up cellular/data network
*  Peer-to-peer communications network

*  Physical communications resource directory

Activation

«  Dissemination of plans, strategies, and resources

«  Signing up public for push notifications

« ldentifying and connecting associated social media accounts
«  Posting informational signs, posters, flyers

Challenges

One of the biggest operational challenges in this period is establishing a protocol or working rubric for
taking pre-event measures with event teams. For example, the PIO who would be assigned in the condition
of an emergency, might not have access to resources to accomplish these things in a non-emergency
situation. All these actions also require both capital and time expenditures to accomplish, which are finite.
Some of these actions rely on the participation of outside agencies and organizations to work effectively,
which infroduces an element of unpredictability in handoff. Finally, inherent to this period is the
consideration of vulnerable populations and how to reach them. It may be a resource challenge to
identify and build communications channels that will reach all intended vulnerable audiences reliably in
the event of an emergency.

Availability and continuity of resources in planning vs. emergency phases of operation
Investment of capital and human resources

Reliance on outside parties

Identifying and building communications channels fo reach all vulnerable populations

Recommendations

The primary recommendation in this period is to ensure that no audience in Tuolumne County is left
behind—especially vulnerable populations. If there are gaps or tenuous connections allowing information
to tfravel to certain audiences, building the infrastructure and system for reaching them should be prioritized
in this phase of operation. To that end, laying the groundwork for amplification strategies on top of existing
channels such as Everbridge® and Alert Me® that allow a one-to-many approach of sending
communications to an intermediary who is responsible for reaching other audiences (such as hotels who
will then be responsible for notifying their individual guests) can reduce strain on available resources in
particularly demanding communications scenarios. This period also represents the opportunity to actively
engage with the public via educational programs such as Firefighters on Your Side and Ready! Go! or
consider the reprogramming of such county resources as CERT (Community Emergency Response Team).

Investment in in-transit signage and communications media fo reach vulnerable communication-
deficient audiences

Investment in communications infrastructure such as PA systems and cellular/data network extenders
to reach more people in remote areas

Investment in language translation services to reach non-English speaking audiences

Kittelson & Associates Page 65



Tuolumne County Evacuation Needs Assessment and Communication Strategies
February 17, 2023 Communication Strategies

Investment in amplification strategies that allow one-to-many communications, especially in
resource-constrained scenarios

Establishing protocols and lines of sight for peer-to-peer communications networks
Activation of city and county educational programs for public emergency preparedness

Coordination with navigation software companies (e.g., Google Maps, Apple Maps, Waze, efc.) to
ensure users are not being directed fo fravel along routes inadequate for evacuation

PHASED-EVACUATION

Communications Considerations

A phased evacuation is a unique challenge to the county communications strategy because it involves
delivering fargeted communications to specific audiences to the exclusion of others. The key priority of the
communications strategy at this stage is identifying those audiences that require the most time and
resources to reach or mobilize. Time is the key driver of priority. As this is a phased activity, it is important to
phase audiences as well, prioritizing both those affected by the current situation as well as those who are
likely o be next—this is where the feedback channel comes info play in deciding whom the next
audiences in line will be.

Targeted communications and specific audiences
Prioritizing audiences based on difficulty fo reach or mobilize
Phased or tiered audience categories

Audiences

Functionally, the audience here consists of all audiences until some are labeled as non-priority or non-
actionable. That said, vulnerable audiences in particular must be given the requisite time buffer to be
notified and evacuated safely and effectively.

Locals
Non-locals

Resources

The toolkit for outreach consists of all the county’s available resources, though the messaging and
targeting will vary depended on the infended audience.

Digital

e Pressreleases

«  EAS, EBS, Everbridge®, Alert Me®, push notifications
- Social media posts

- Tweet updates

» Instagram post updates

«  Sheriff's Office Facebook post updates, groups
- Interagency and aoffiliate/partner support

*  Retweets, regrams, reposts, shares, etc.

«  Website page updates

Physical

+  Roadsignage
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- Changeable or dynamic message signs
- Press conferences

Relational

*  Mediarelations: TV, radio, web, social

+  Via email, phone, social

« Interagency relations

«  Peer-to-peer network

»  Real-fime translation across media

Backchannel

The backchannel has a large role in this scenario, because it is the gatekeeper for unlocking various
audiences and actions as they become necessary. It is also a measurement tool to gauge the
effectiveness of communications in achieving the intfended goal evacuation of targeted audiences, which
should feed back into the use of resources to fill in any gaps as necessary.

Assigning priority audiences based on operational feedback
Opening new audiences for communications

Prioritizing the use of resources in reaching target audiences
Measuring communications effectiveness

Actions

The communications actions of this scenario involve a phased and multi-pronged activation that include
most if not all of the available resources.

ldentifying and developing single source of truth

Prioritizing and tiering all relevant and potentially relevant audiences

Codifying evacuation messaging for infended audiences

Translating and distributing messaging across all available resources to reach necessary audiences

Employing backchannel to calibrate resource use and identify priority audiences, and to gauge
effectiveness of communications

Challenges

The inherent challenge of a phased evacuation is casting too wide or too narrow of a net that either strains
resources or egress routes with more people than necessary or does not completely reach the intended
audiences. This can be mitigated with information and planning: that is, a well-calibrated pre-event phase
and backchannel that minimizes room for error.

Casting too wide or narrow an audience net

Recommendations

Information and planning are the keys to an effective phased evacuation. By anticipating audience
needs, preparing resources, and priorifizing audiences, communications can be both effective and flexible
in reaching the intfended audiences.

Prioritizing audiences based on time delay and anticipation of impact

Real-time relay of developing incident through communications channels—queuing audiences on
standby
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Planning and timing communications actions to coincide with event unfolding
Explore the utility and feasibility of implementing evacuation applications

Preparing communications messaging and outreach that lays the groundwork for future

communications

TOTAL EVACUATION

Communications Considerations

Communication Strategies

The total evacuation scenario is an exhaustive communications effort that demands engagement of all

Tuolumne County resources. While the demands are simple in terms of targeting—all audiences are

targeted—it is more complex operationally because of the number of pieces in play and the demands on
the communications team to manage the outreach as well as the feedback and response to each of the
activated resources. For example, reporters return for a follow-up, social media posts receive questions or

criticism.

Resource strain from activation of all channels and resources at once
Backchannel from active communications causes additional strain
More channels to update as scenario evolves

Audiences

This scenario includes all audiences with priority assigned to the most vulnerable.

Locals
Non-locals

Resources

This scenario activates the full suite of digital, physical, and relational resources available.

Digital
Press releases
EAS, EBS, Everbridge®, Alert Me®, IPAWS, push notifications
Social media posts
Tweet updates
Instfagram post updates
Sheriff's Office Facebook post updates, groups
Interagency and affiliate/partner support

o Retweefts, regrams, reposts, shares, efc.
Website page updates
Physical
Road signage
Press conferences
Relational
Media relations: TV, radio, web, social
Via email, phone, social, ham radio
Inferagency relations
Peer-to-peer network
Real-tfime translation across media
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Backchannel

In the event of a tfotal evacuation, the county backchannel is crucial insight for adjusting the strategy and
to adding filters back to the wide-open net cast on resources and audiences. It helps answer the questions:
Which audiences are being left behind?2 How effective is the current communications strategy? And when
do we close the loop? We can use it to understand how different audiences may be responding to the
same messages delivered across the board—allowing us to adjust messaging and refine methods for
meeting audiences where they are.

Refocusing communications resources and messaging to reach all audiences
Measuring communications effectiveness
Deciding when communications resources can be deactivated

Actions

The communications actions of this scenario are the complete and simultaneous activation of all county
resources.

Identifying and developing single source of truth
Prioritizing vulnerable audiences and refocusing resources to reach those underserved
Translating and distributing messaging across all resources to reach necessary audiences

Monitoring the backchannel to enable the effective distribution of updates and gauge the
effectiveness of communications

Deprecating the use of resources as appropriate to manage resource strain

Challenges

Resource strain and resource management is one of the largest challenges in this scenario. Additionally,
engaging with an audience this large presents a logistical burden to providing effective updates and
feedback across all channels.

Resource strain
Logistical considerations of managing feedback and updates to all audiences

Recommendations

Because this scenario requires such a large resource investment from all county communications channels,
the communications team should consider the use of amplification methods (i.e., one-to-many) that
would've been prepared at the pre-evacuation stage, thereby minimizing the number of channels
required to reach the same audience. In addition, designating a single source of fruth, such as the
Tuolumne County Sheriff Facebook page'?, and referring multiple audiences to it for updates can be an
effective way of keeping audiences in the loop with the expenditure of active resources. Audience
priorities remain ensuring effective, early, and redundant efforts to reach vulnerable populations who may
otherwise be underserved in this scenario.

Employing amplification methods to maximize reach with minimal resources

Designating and referring audiences to single source of truth to limit resource strain with updates
across all channels

Prioritization and close monitoring of vulnerable populations to ensure they are effectively reached

12 Tyolumne County Sheriff Facebook: https://www.facebook.com/tuolumnecountysheriff/
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POST-EVACUATION

Communications Considerations

This scenario represents the closing of the loop on county crisis communications. It is the phase marked by
the eventual reintegration of both local and visiting populations into the area. That said, the time scale of
this phase may vary significantly—in some cases, it may be weeks or days before the public is allowed to
return. In all cases, communications channels are expected to stay open to announce updates and finally
to announce the terminus of the event. This period also serves as an opportunity to learn from how
communications were handled and received during the previous phases and is the ultimate backchannel
for refining the process of communications strategy development.

Reintegrating local and visiting populations

Updating all communications channels to close out the event
Feedback opportunity to refine communications strategy going forward

Audiences

This involves all previously reached audiences through either the phased- or total-evacuation scenarios.

Locals
Non-locals

Resources

The resource considerations here involve closing the loop with all previously activated resources. Because
audiences are physically further afield than they were in the previous activation phases, it may be more
challenging to reach them through the same channels.

Previously activated resources
Broad-reaching communications channels

Backchannel

As previously noted, this scenario serves as its own backchannel for improving the communications strategy
development process. This is an opportunity to seek feedback from various media, partners, and the public.
It is valuable to assess which audiences, for example were difficult to reach or to reach effectively to
improve future communications strategies.

Betfter understanding barriers to communications

Betfter understanding difficult-to-reach audiences
Measuring holistic effectiveness of communications strategy and process

Actions

As with earlier phases, continuity of messaging across all media is crucial in this stage. Coordinating the
return of locals and non-locals to Tuolumne County may involve a phased and targeted effort or blanket
directions. It is key that these communications are not conflated in mixed messages, so the same priorities
of a single source of fruth and continuity across resources present in earlier stages is paramount here as
well. Finally, as this phase represents the terminus of outbound activity, it involves closing the loop with all
open communications channels and ensuring that all audiences reached understand the next steps.

Identifying and referring fo single source of truth
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Translating and distributing messaging across all resources to reach necessary audiences

Monitoring the backchannel to enable the effective distribution of updates and gauge the
effectiveness of communications

Closing the loop with all audiences and channels

Challenges

As noted in the resources section, one of the primary challenges involved in this stage is reconnecting with
all audiences that may have moved further afield in the evacuation phase, and as such are more difficult
to reach. Maintaining continuity and an open channel of communication is in itself a resource strain that
should not be discounted. Finally, in phased reintegration approaches, it may be necessary to keep lines of
connection open with updates and targeted messaging intended for specific audiences—so managing
this multi-pronged multi-priority communications tack is resource intensive as well.

Reconnecting with audiences that have been evacuated and are more dispersed
Resource strain of open communications for updates
Resource strain of phased reintegration requiring targeted messaging and audience specificity

Recommendations

The general goal of this phase is to close the loop with all activated resources and evacuated audiences,
in Tuolumne County and beyond. To that end, it makes the most sense fo limit the resource strain involved
with reaching each of them where they are by providing information in one place that they can refer to as
the situation unfolds, such as the Tuolumne County Sheriff Facebook page. The latter stages of this phase
are also an opportunity to refer audiences to available resources that may be outside the scope of the
emergency communications function, such as housing resources, reintegration procedures, safety
protocols, etc. so it is recommended to work with partner agencies and resources ahead of time to have
systems in place and available. It is also an opportunity to close the loop with local media like KVLM and
Tuolumne County Public Access Television who may be able to broadcast the aforementioned resources in
their news coverage. Finally, as this is the end phase of communications, it is also an opportunity to
leverage the backchannel to refine the communications processes and inform infrastructure and resource
investments going forward.

Referring audiences to single source of truth to limit outbound resource strain in updates and closing
the loop

Preparing referrals o outside resources for reintegration and local area information

Leveraging open channels to local and broader media fo broadcast updates and resource
availability

Leveraging backchannel to refine communications processes and inform future infrastructure and
resource investments

COMMUNICATION STRATEGY SUMMARY

Communications strategy is an evolving process. It benefits greatly from the investment of resources into
the early, pre-evacuation stage as well as the fime taken in the post-evacuation stage to monitor and take
stock of both shortcomings and successes in the effectiveness of communications in reaching intended
audiences. During an event, having a single source of truth is both strategic from the perspective of
communications clarity as it is for minimizing resource strain. And, in all communications phases, employing
an active and reliable backchannel for communications and operations is one of the most valuable
investments that can be made to improve communications in real-time as well as in the future.
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Especially with Tuolumne County's vulnerable and remote populations combined with limited public
communications infrastructure, the imperative is that no audience is left behind. There should be a reliable
method for reaching everyone, and ideally multiple methods that allow for a quick and coordinated
response in the event of a time-sensitive event. The more redundancy that can be built into reaching all
audiences, the more investment that can be made in the infrastructure to do so, and the more that those
resources can be front-loaded in anticipation of an event, the more successful communications will be in
achieving its goals in the case of an emergency. The following subsection discusses specific needs and
strategies for reaching vulnerable populations in the county before and during an evacuation.

VULNERABLE POPULATIONS

Vulnerable populations are groups of people with special characteristics that can make evacuations more
difficult. Characteristics can be related to lack of fransportation (e.g., personal cars or public
fransportation), socioeconomic factors (e.g., low income, non-English speakers, etc.), communication
challenges (households living “off the grid” or without internet access or other means of communication),
or physical impairments. These potential vulnerabilities are described below along with the specific needs
of the population during an evacuation.

VULNERABLE POPULATIONS

Recreational Visitors/Tourists

There are several popular outdoor destinations that bring visitors and tourists to Tuolumne County.
Recreational sites such as Don Pedro Reservoir, Pine Mountain Lake, Pinecrest, and Yosemite National Park
bring people from all over the state and country for swimming, boating, camping, and hiking in the summer
months. Visitors and tourists staying in Airbnbs and rental cabins are unlikely to know the local roadway
network to evacuate in case of an emergency. Activities like camping and hiking can be in areas with
poor cell and radio service, making it difficult to provide up to date emergency information to those in the
area during evacuations. There are multiple locations popular with visitors and tourists in the Tuolumne
County. Five locations where the proportion of visitors and tourists are highest during fire season are:

Don Pedro Reservoir
Kennedy Meadows Resort
New Melones Lake
Strawberry / Pinecrest
Yosemite National Park
Pine Mountain Lake

Populations with Zero Access to Personal Vehicles

According to US Census data, approximately 5% of residents in Tuolumne County do not have a personal
vehicle. In the case of an evacuation, these populations would need to find a vehicle to carpool during
the evacuation, use public transportation or shuttles, or walk or bike to evacuate in an emergency.

Senior Centers / Group Homes

There are many senior centers/group homes in Tuolumne County, including Sierra Foothill Senior Center, The
Gathering Place, Skyline Place, Sonora Senior Living, Adventist Units 6 & 7, Avalon Assisted Living, Sonora
Regional Hospital, and many others. Residents of senior centers and group homes can be particularly
vulnerable because they may have physical disabilities or medical conditions that prevent them from
evacuatfing themselves in an emergency situation, or they do not have access to personal vehicles for
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evacuations. These populations are older and may also be disconnected from digital communication
forms.

Populations with Limited Mobility

Populations with limited mobility, which can include seniors and people with disabilities, may experience
more difficulty evacuating. Disabled people living on their own and seniors that choose to age in place are
usually dependent on family, friends, and public transportation to move around the County. These
populations would need to find a vehicle to evacuate in an emergency.

Hispanic and Non-White Populations

According to US Census data, approximately 12% of the population in Tuolumne County identifies as
Hispanic or non-white. These populations may suffer discrimination based on physical and cultural traits.
These populations may also be limited in their English proficiency and may have difficulties understanding
emergency communication or require franslated communications.

Tribal Communities

There are two tfribal communities in Tuolumne County: the Tuolumne Band of Me-Wuk Indians, and the
Chicken Ranch Rancheria of Me-Wuk Indians. Many members of these communities live in more isolated
areas where wildfire risks are higher, and communication maybe be more difficult. These populations may
also suffer discrimination based on physical and cultural traits.

Evacuation Strategies for Vulnerable Populations

STEPS Transportation Equity Framework for Wildfire Evacuations

The STEPS - Spatial, Temporal, Economic, Physiological, and Social — fransportation equity framework looks
at different factors for fransportation equity and relates them to wildfire evacuations. The STEPS framework
was originally crafted to understand deficiencies in identifying barriers to shared mobility but can be
adapted and applied to vulnerable populations in emergency events. Table 2 provides an overview of the
categories, their definitions, and application fo wildfire evacuations. Each evacuation and community
strategy presented in the next section will address one or more of the STEPS framework categories.
Additional information and guidance can also be found in the Federal Highway Administration’s
Evacuating Populations with Special Needs document.13

Strategies for vulnerable populations in Tuolumne County are guided using the STEPS framework presented
in Table 2. Each strategy is described and outlines the STEPS dimension and vulnerable population(s)
served.

13 FHWA Evacuating Populations with Special Needs:
https://ops.fhwa.dot.gov/publications/fhwahop09022/fhwahop09022.pdf. Accessed October 2022.
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Table 2. STEPS Equity Framework for Wildfire Evacuations

Spatial Spatial factors that compromise travel needs (e.g.,
long distances between destinations, lack of public
fransit)

Temporal Travel time barriers that inhibit a user from completing

time-sensitive trips (e.g., reliable public transit, limited
fransit operating hours, roadway congestion)

Economic Direct and indirect costs of basic travel that create
economic hardships (e.g., vehicle ownership, credit
card access)

Physiological Physical and cognitive limitations that make using
standard modes of transportation difficult or impossible
(e.g.. small children, vision/hearing impairments,
disabilities)

Social Social, cultural, safety, and language barriers that can
inhibit a user’'s comfort with fransportation (e.g., lack of
multi-language information, perceived safety in
neighborhoods)

Communication Strategies

Single ingress/egress
routes

High risk fire zones

Lack of public
fransportation/carpooling
within walking distance

Shelters located far away
Minimal communication

notifications for
evacuations

Travel time along
Tuolumne County
roadways

Rapid fire spread due to
weather

Cost of gasoline, hotels,

supplies for evacuation

Vehicle ownership

Vulnerable groups including:

Group/senior living
residents

Disabled residents
Schools

Vulnerable groups including:

Non-English speaking
residents

Immigrants or
undocumented residents

Tribal residents
Racial and ethnic
minorities
Visitors/tourists

Source: Can Sharing Economy Platforms Increase Social Equity for Vulnerable Populations in Disaster Response and
Reliefe A Case Study of the 2017 and 2018 California Wildfires, S. D. Wong et al., 2020; Travel Behavior: Shared Mobility

and Transportation Equity, S. Shaheen et al., 2017.
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Peer-to-Peer Carpooling

Description: A carpooling system can be developed during an emergency evacuation scenario'4.
Carpooling programs can be done locally (e.g., by a neighborhood or commercial area) or jurisdiction
wide (e.g., by the County or CDP). Carpooling can be coordinated with existing transit agencies and
infrastructure, such as bus stops, park and ride lots, commercial parking lot, community buildings, etc., can
be used for pick-up locations. Personal or commercial vehicles can be used to pick people up and carpool
to safe areas within or outside the County. At the local level, a carpooling system can also help with
communication efforts and information sharing. Carpooling can help evacuate more people in fewer
vehicles, reducing congestion on evacuation routes during an emergency.

STEPS Dimensions Addressed: Spafial, Temporal, Economic, Social, Physiological

Communities Addressed: Populations with zero vehicles, residents of senior centers/group homes,
populations with limited mobility, minority populations, tribal communities, communities with limited
ingress/egress

Implementation Needs:

Identify areas that would benefit from a carpooling program (e.g., communities with limited
ingress/egress).

Coordinate with neighbors, local businesses, and Tuolumne TRIP to identify volunteers for carpooling
at the local level. For businesses or commercial centers, identify if there are commercial vehicles
(e.g., delivery frucks) that can be used for evacuation of people or supplies.

Coordinate with Tuolumne County Transit/Tuolumne TRIP to identify pick-up and drop-off locations
and the frequency of vehicle pick-ups.

Public Transportation in Evacuations

Description: This strategy is similar to a carpooling system, where public transportation is utilized to evacuate
residents in emergency situations. Existing transit routes, stops, and vehicles can be utilized during an
evacuation for a cost-effective evacuation strategy. Using public tfransportation can help evacuate more
people in fewer vehicles, reducing congestion on evacuation routes during an emergency. The
Transportation Emergency Operations Plan's, developed by Tuolumne County Transit Agency (TCTA),
provides guidance for fransportation providers fo make informed decisions for their operations during
emergency evacuation events. TCTA is currently developing a park and ride lot along CA-49/108. This lof
could potentially be used as a staging area when evacuating vulnerable populations.

STEPS Dimensions: Temporal, Economic, Physiological

Communities Addressed: Populations with zero vehicles, residents of senior centers/group homes,
populations with limited mobility, minority populations, communities with limited ingress/egress

Implementation Needs:

Coordination with Tuolumne County Transit and school districts. Identify staff that can lead the
carpool program during an evacuation.

Identify pick-up locations along transit routes, school bus routes, and drop-off locations outside the
evacuation area.

14 For additional information facilitating equitable shared mobility for evacuations, see Wong, S. D., Chorus, C. G.,
Shaheen, S. A., & Walker, J. L. (2020). A Revealed Preference Methodology to Evaluate Regret Minimization with
Challenging Choice Sefs: A Wildfire Evacuation Case Study. Travel Behaviour and Society, 20, 331-347.
https://doi.org/10.1016/].1bs.2020.04.003

15 Tuolumne County Transit Authority Transportation Emergency Operations Plan, November 2012.
https://www.tuolumnecountytransportationcouncil.org/ files/ugd/fe?50e faa3f?0c82b4480a9dfe3362559d02c8.pdf

Kittelson & Associates Page 75


https://www.tuolumnecountytransportationcouncil.org/_files/ugd/fe950e_faa3f90c82b4480a9dfe3362559d02c8.pdf

Tuolumne County Evacuation Needs Assessment and Communication Strategies
February 17, 2023 Communication Strategies

Resort/Hotel Shuttles in Evacuations

Description: Similar to the carpooling and public transportation strategies but with focus on recreational
areas and populations. Visitors to the County are unlikely to know the roadway network and may require
additional assistance during an evacuation. Recreational visitors, such as those camping and
backpacking, may not have a personal vehicle near-by in the event of an evacuation. Hotel and resort
shuttles, such as the SkiBUS, Yosemite Area Regional Transportation System (YARTS) buses, or shuttles in resort
areas can be utilized to evacuate residents and visitors in tourist areas.

STEPS Dimensions: Spatial, Temporal, Social

Communities Addressed: Recreational users/visitors

Implementation Needs:
Coordination with hotels and resorts to identify staffing for evacuations and existing buses/shuttles to
evacuate people.

Identify pick-up and drop-off locations for visitors.

Create information packages for visitors to share where to go and what to do in an emergency
sifuation.

Translated Communication Materials

Description: To reach non-English speaking populations, all physical and verbal communication materials
should be translated into languages that are largely spoken in the County. This may include recreational
areas, especially in places in and around Yosemite National Park, which sees many international visitors.

STEPS Dimensions: Social
Communities Addressed: Minority Populations, Recreational users/visitors
Implementation Needs:

Identify languages most spoken in the County.
Staff time to create, franslate, and distribute evacuation communication materials.

Identify staff or volunteers who can communicate in the identified languages in the scenario that in-
person assistance in needed during an evacuation.

Recreational Visitors Communication Materials

Description: To reach non-residents and visitors in the County, all physical and verbal communication
materials should be distributed to hotels, campgrounds, and businesses with large tourist populations. Hotels
and Airbnbs can consider adding emergency evacuation guideline pamphlets in each room or welcome
book; businesses, campgrounds and other outdoor recreational sites can consider posting evacuation
guidelines on notice boards. Staff of hotels, recreation centers, campgrounds, and businesses should also
be educated on evacuation guidelines to inform visitors in the case of an emergency evacuation event.

STEPS Dimensions: Social
Communities Addressed: Recreational users/visitors
Implementation Needs:

Identify recreational areas in the County.
Staff time to create and distribute evacuation communication materials.

Identify and educate staff or volunteers who can communicate evacuation orders in the scenario
that in-person assistance in needed during an evacuation.
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This report was developed through a collaborative process that engaged multiple stakeholders in three
different group settings. The different groups were identified to receive feedback on specific components
of the report. This section describes the engagement with the Project Development Team (PDT), the Fire
Safety and Advisory Committee (FSAC), and public. The final study will be presented to the TCTC Board for
adoption.

PROJECT DEVELOPMENT TEAM

The PDT was established to provide feedback on analysis methodologies, findings from the roadway
capacity analysis, and strategies to address roadway capacity issues and evacuate vulnerable
populations. The PDT included staff from TCTC, OES, Tuolumne County Sheriff's Office, California
Department of Transportation (Calfrans) District 10, Tuolumne County Public Works, City of Sonora Fire Chief,
City of Sonora Police Department, and Tuolumne County GIS Department. The project team has presented
twice to the PDT throughout the project development process, including:

1. Presenting an overview of the project and discussing and selecting appropriate wildfire scenarios
for evacuation assessment [January 27, 2022]

2. Presenting evacuation capacity analysis results and discussing shelter in place considerations
[August 1, 2022]

In addition o these three PDT meetings, the project team collected additional feedback from Tuolumne
County Public Works and Caltrans on potential infrastructure improvements supporting increased
evacuation resiliency to gain input on recommendations and move forward with strategies that could be
implemented on the County roadway network.

FIRE SAFETY ADVISORY COMMITTEE

The project team has presented three times to the FSAC throughout the project development process
including:

1. Assistance in selecting appropriate wildfire scenarios and parameters for use in the evacuation
modeling [December 16, 2021]

2. Presented fire scenario analysis and evacuation analysis approach [February 23, 2022]

3. Presenting and collecting feedback on the evacuation analysis results and draft study
recommendations [September 28, 2022]

In addition fo these three FSAC meeting presentations, the project team collected additional stakeholder
feedback from the Tuolumne County Sherriff’s Office to gain input on recommendations and next steps
that support emergency operations.

COMMUNITY ENGAGEMENT MEETINGS

The project team conducted two in-person public workshops and one virtual workshop between
December 6-8, 2022, as an opportunity fo engage with the public fo present evacuation analysis results
and recommendations and gather public feedback on the study and strategies. The feam presented the
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fire risk maps, results of the evacuation analysis and potential improvements to address capacity
constraints, strategies to assist vulnerable populations and communities in the event of an evacuation, and
communication strategies for emergency evacuation events.

Based on the community meetings, a meeting with the Pine Mountain Lakes Association, and stakeholder
follow-up from the community meetings, the following summarizes the input received as part of the three

engagement meetings for consideration in future evacuation planning efforts and studies and integrated
intfo the final report, where applicable/relevant:

Identification of additional potentially impacted routes during evacuations including discussions of
Ferretti Road and the US Forest Service road serving Evergreen Lodge (maintained by the County) in
the Groveland area and Campo Sec Road in the vicinity of Jamestown.

Support for additional vegetation management to keep roadways clear during evacuations. OES is
currently working fo prioritize vegetation management projects across the County and identifying
funding opportunities to implement priority vegetation management projects.

Discussion of how to manage evacuation strategies with limited staff availability including the
potential for training volunteers to help support in evacuation. OES has been looking into additional
funding to assist with implementation as well as exploring new technologies/strategies like dynamic
messaging sings that could help reduce staffing requirements while increasing communication in an
evacuation. A dynamic messaging sign in Groveland is being piloted in coordination with the Pine
Mountain Lakes Association.

Concerns around navigation applications correctly routing evacuees during an emergency and how
to better infegrate navigation applications intfo evacuation plans. OES and County staff hare working
with residents fo educate them on how and where to evacuate. Staff and community members
have also communicated with navigation application companies to fry and improve routing in the
rural parts of the county.

Discussion of the limitations of cellular service and cellular data and its implications in reducing
communication strategies during and emergency scenario. Strategies for potentially addressing
these communication gaps included developing radio communications (such as establishing and
leveraging ham radio operators in remote communities where cellular service is limited or more likely
to fail), using FM radio alerts to reach areas with limited communication server otherwise, and
exploring new technologies for more reliable communication across the county such as the Federal
Emergency Management Agency'’s Integrated Public Alert & Warning System (IPAWS) or a local
emergency app for mobile devices providing up to date information on current evacuation orders
and other relevant information - . OES and the Sheriff's Office also emphasized that the Tuolumne
County OES website and the Sheriff's Office’s Facebook page is the best location for up to date
information during an emergency¢.

The community also discussed the importance of encouraging the use of Tuolumne County's
Community Maps'!” to inform both residents and visitors of evacuation egress options and help
identify the mulfiple potential routes that one might use given the specific nature and contfext of a
potential wildfire/evacuation.

Potential additional areas for consideration for fire and evacuation scenario were identified including
the Rawhide/Ridge Flat. The project team discussed the limitations in the number of scenarios that
could be modeled within the project and that the locations were chosen in collaboration with
stakeholders and the Fire Safety Advisory Committee to determine the fire scenarios that would results

16 See the Tuolumne County OES Website: https://www.tuolumnecounty.ca.gov/1524/Office-of-
Emergency-Services and Tuolumne County Sherriff's Office Facebook page:
https://www.facebook.com/tuolumnecountysheriff/

17 https://www.tuolumnecounty.ca.gov/116%/Community-Maps
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in larger-scale evacuations that would support areas of concern and geographic diversity across the
County.

The project team also provided clarifications on the fire and evacuation modeling as well as
answering questions regarding the assumptions made in the modeling process. Details for these
analyses can be found in the report appendices.

Questions were raised about the timeline for the strategies and improvements identified in the Needs
Assessment. It is anticipated that capital improvements could take 5-10 years to obtain funding and
construct while some communication strategies and other strategies identified in the study are
already being moved forward or seeking funding for potential implementation, including TCTC
seeking evacuation-related shoulder improvements as part of improvements in development by
Caltrans on State Route 49 between the Chicken Ranch Rancheria and East Sonora.

At the Groveland community meeting, the need to provide rental units and visitors with maps and
evacuation information was discussed. In the Pine Mountain Lake community, rental units will be
required to have evacuation information and maps. The County geographic information systems
(GIS) team is creating community maps for residents and visitors to print and use for evacuations.

A suggestion was brough forward to consider recommendations for electric vehicle owners to
maintain a minimum charge in case of an immediate evacuation. TCTC and OES will review potential
opportunities to better account for electric vehicles during evacuations and research potential best
practice guidance for these vehicle types and charging during emergencies.

Concerns were also raised about tfranslated materials being available staged evacuations, as well as
whether parking could be limited in areas with limited egress routes. These strategies are included in
the Needs Assessment recommendations and are currently being explored by OES for
implementation.

Additional feedback from the Community Meetings and other additional meetings during the plan’s
engagement effort are summarized in Appendix H.
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February 17, 2023 Conclusion

The Tuolumne County Evacuation Needs Assessment and Communication Strategies study establishes an
understanding of wildfire risk across the County, identifies locations where roadways may exceed capacity
during an evacuation, and recommends potential strategies and freatments to increase capacity and
resiliency of evacuation routes.

Separate sets of strategies were developed for vulnerable communities with limited access and egress and
vulnerable populations who face additional barriers during an evacuation. The strategies include potential
egress opportunities for residents with limited evacuation routes and communication methods to share real
time information and coordinate with residents and visitors before, during, and after evacuations.

Funding Opportunities

This study is the first step of many for identifying ad implementing strategies for a more robust evacuation
network in Tuolumne County. While strategies and improvements recommended in this study are generally
not funded, the study provides a list of potential projects for pursuing potential funding, including several
new funding sources including the CA OES PrepareCA Jumpstart program and the USDOT PROTECT
program. The USDOT PROTECT program is a particularly notable opportunity. The program was created as
part of the Infrastructure and Investment and Jobs Act and sets aside $631 million for California between
2022 and 2026 for responding fo exfreme weather events. Eligible projects include highway and transit
projects and bicycle and pedestrian facilities that help improve evacuation and disaster relief. Table 3
provides a list of potential funding sources to pursue for future grant funding of evacuation capital
improvements or strategies.

Table 3: Funding Opportunities

USDOT PROTECT Federal program that issues lump sum funding to states to fund planning
activities, resilience improvements, community resilience and route activities,
and at-risk coastal infrastructure. Funding is issued for period of 2022 to 2026.
https://www.fhwa.dot.gov/bipartisan-infrastructure-
law/protect fact sheet.cfm

USDOT RAISE Federal program to modernize fransportation infrastructure. As part of
Infrastructure and Investment and Jobs Act, $7.5 billion was added to the
program over five years. Though not targeted specifically towards
evacuation projects, projects are evaluated on several categories, including
safety and environmental sustainability, that match with goals of this study.
https://www.transportation.gov/RAISEgrants

FEMA Hazard Mitigation Federal program that provides funding for mitigation measures that reduce

Grant Program (HMGP) long-term risks from future disasters. Eligible projects can support work
rebuilding after a disaster or proactively to reduce potential future disasters.
https://www.fema.gov/grants/mitigation

California OES State program that provides technical assistance and State funding to

PrepareCA JumpStart vulnerable and high hazard risk communities to reduce long-term risks from
natural disasters. Fundings is infended to focus on mitigation planning and
implementation, community education, and recovery planning.
https://www.caloes.ca.gov/office-of-the-director/operations/recovery-
directorate/hazard-mitigation/prepare-california/
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California FireSafe
Council (CFSC)
Community Capacity
Building Grants

CFSC County Evacuation
Route Grant

PG&E Wildfire Ready &
Resilient Grant

Conclusion

Non-profit program that issues grants of up to $20,000 to support community
capacity building. Funding can be used towards salary support, volunteer
management, and media messaging and communication development.
https://cafiresafecouncil.org/grants-and-funding/2022-community-firesafe-
capacity-grant

Non-profit program that issues funding to support development of clear and
resilient evacuation routes. Funding may be used towards evacuation route
planning, implementation, public education, constfruction, signage, and
maintenance.
https://cafiresafecouncil.org/2021-county-evacuation-route-grant-

opportunity/

Funding available through the PG&E Corporation Foundation fo fund
projects that build community resilience and capacity to withstand climate-
related hazards. Eligible applicants include governments, educational
institutions, non-profits in partnership with a local or tribal government. Funds
are prioritized for applicants with demonstrated exposure to climate hazards
and which assist disadvantaged populations and vulnerable communities.

https://www.pge.com/en US/residential/in-your-community/local-
environment/resilient-communities/resilient-communities-grant-

program.page

Source: Kittelson & Associates, Inc.

Next Steps

The study provides a tool to TCTC, OES, and partners to evaluate opportunities to further enhance
emergency response during evacuations and develop capital improvement projects to support a more
resilient roadway network during large-scale evacuations. It also provides a status report on existing
conditions which can be used moving forward to measure progress made by the County fo measure
improvements to evacuation operations.
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