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Methodological Approach

This evacuation analysis was performed for the Project to estimate the approximate time required for 
employees, visitors, residents of the Project, and surrounding community members to evacuate to 
nearby urban areas in the event of a wildfire emergency. In practice, evacuation strategies are highly 
dependent on the scale, location, and progression of a wildfire. Current evacuation practice typically 
targets only the area in immediate danger, which allows for more effective evacuation operations, 
reduces unnecessary congestion and gridlock, and preserves roadway capacity for emergency 
response vehicles. Under these typical conditions, first responders and law enforcement personnel 
actively manage evacuation traffic at key intersections and corridors in accordance with established 
protocols outlined in the County of Riverside Operational Area Emergency Support Function #16: 
Evacuation and Re-Entry (Riverside County ESF #16) and the City of Beaumont Emergency Operations 
Plan (EOP). 

Depending on the location and extent of the wildfire, the lead agency for evacuation operations may 
vary. If a wildfire originates on the west or southwest side of the Project site, within unincorporated 
Riverside County, it is likely that the County of Riverside Sheriff’s Department would serve as the lead 
agency for evacuation operations. Conversely, if a wildfire originates within the incorporated limits of 
the City of Beaumont, the City of Beaumont Police Department would typically assume the lead role. 
However, wildfires frequently cross jurisdictional boundaries, and under such circumstances a joint 
evacuation operation between the County of Riverside Sheriff’s Department and the City of Beaumont 
Police Department would be implemented. Joint operations, including unified command, coordination 
procedures, and shared responsibilities, are explicitly outlined in both the County and City EOPs to 
ensure seamless evacuation management across jurisdictional boundaries. 

Riverside County ESF #16 provides a comprehensive framework for managing evacuations and 
ensuring safe re-entry following emergencies. The purpose of the plan is to guide the coordinated 
evacuation of people and animals from hazardous areas to areas of safety and applies to all 
jurisdictions and special districts within the County. While the City of Beaumont EOP does not organize 
emergency response functions using numbered Emergency Support Functions in the same manner as 
Riverside County, it does designate an Evacuation and Re-Entry Unit Leader within its Emergency 
Operations Center structure. This Unit Leader is responsible for directing evacuation and re-entry 
activities and making operational decisions based on professional judgment, situational awareness, 
and incident-specific conditions. As a result, although structured differently, the City of Beaumont’s 
evacuation and re-entry approach would be expected to be functionally similar to the processes and 
objectives outlined in Riverside County ESF #16, including coordinated traffic management, phased 
evacuations where feasible, and integration with County and regional partners. 

Early warning and evacuation timing can vary significantly based on wildfire behavior, fire origin, 
weather conditions, and available response time. In some cases, particularly where a fire is advancing 
slowly or forecast conditions indicate a heightened but not immediate threat, early warning 
notifications may be issued out of an abundance of caution, potentially up to 72 hours in advance. 
This early notification window allows agencies to coordinate logistics, stage resources, identify 
shelters, and prepare transportation assets. In other cases, particularly for fast-moving wildfires driven 
by wind or steep topography, evacuations may be ordered with little or no advance notice, requiring 
rapid, last-minute evacuation of affected populations. 

For the purposes of the evacuation analysis conducted herein, a highly conservative scenario was 
assumed. The analysis assumes a last-minute evacuation condition in which 100 percent of the 
affected population evacuates simultaneously, with no advance warning. Due to the assumed short 
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notice, the analysis further assumes that law enforcement personnel would not be in position to 
manage traffic or provide intersection control at the onset of evacuation. As a result, vehicles are 
assumed to compete with one another for available roadway capacity, without active traffic 
management or prioritized movements. This assumption represents a worst-case and intentionally 
conservative scenario and is expected to overstate congestion and evacuation times relative to more 
typical, managed evacuation conditions where phased evacuations, targeted zones, and law 
enforcement traffic control would be implemented. 
 
When the incident commander (IC) deemed certain areas at risk due to fire conditions, an evacuation 
order was issued.  An evacuation order should be used when there is potential for or an actual threat 
to civilian life, typically this could range between 1 to 2 hours3 of such determination or when the IC 
deems it necessary to protect civilians. The purpose of an evacuation warning, in comparison, is to 
alert community members in a defined area of a potential threat to life and property from an 
emergency incident. An evacuation warning may be issued when the potential or actual threat to 
civilian life is more than 2 hours away. 
 
During the evacuation process, which can proceed aided by the roadside fuel modification zones and 
unexposed corridors, wildfire progress may be slowed by fire-fighting efforts that would likely include 
fixed wing and helicopter fire-fighting assets. Hand crews would also be deployed toward containment. 
Note that none of the evacuation scenarios presented here utilize counter-flow lanes, as these lanes 
are reserved for first responders, law enforcement, and fire fighters in case of unforeseen 
circumstances. 
 
Scenario Description 

This section provides a description of each of the different evacuation scenarios, including the number 
of evacuating vehicles for each of the land uses. It is assumed that the proposed Project's evacuation 
plan would provide clear instructions for response once an evacuation order is issued. Employees are 
expected to evacuate using their personal vehicles, while operators of heavy vehicles would depart 
using their tractor units with a single trailer attached. Additionally, it is assumed that law enforcement 
would restrict all inbound traffic once an evacuation order is in effect. 

Determining the evacuation travel time is a common method for evaluating project evacuations as it 
focuses on the active period when “wheels are rolling”.  Note that while some households may leave 
the area prior to an evacuation order for personal reasons, for a conservative analysis, all scenarios 
presented here are based on the presumption that all the households and vehicles would leave 
together once an evacuation order is issued. 

As discussed previously, the evacuation analysis in this report evaluates five scenarios: (1) Existing 
(2024) Conditions, (2) Background (2030) Conditions, (3) Background (2030 – Phase 1 through Phase 
3) With Project Conditions, (4) Cumulative No Project Conditions (2045), and (5) Cumulative With 
Project Conditions (2045 – Project Buildout). Scenarios 1, 2, and 4 represent total evacuating vehicles 
and evacuation times under “without Project” conditions, while Scenarios 3 and 5 address the “with 
Project” conditions. 

For purposes of the evacuation analysis, it was assumed that a wildfire originates to the south or 
southwest of the Project site, then spread northward, resulting in a mass evacuation of the Project site 
and the surrounding area. This assumption was informed by a review of historical wildfire perimeter 

 
3 ESF #16 does not specify a defined threshold; however, guidance can be inferred from neighboring jurisdictions, such as the San Diego 
County Operational Area Evacuation and Repopulation Policy #8-B, available at https://sdoparea.org/wp-
content/uploads/documents/8B%20Evacuation%20and%20Repopulation.pdf.
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data from the CAL FIRE Historical Wildland Fire Perimeters4 database and the Interagency Wildland 
Fire Perimeter History5 dataset. These datasets indicate that wildfires with large footprints that have 
necessitated mass evacuations in and around the City of Beaumont have historically originated within 
the wildland–urban interface (WUI) areas to the south and southwest of the City. These areas are 
generally characterized by rugged terrain, heavier fuel loads, limited roadway access, and longer 
detection and response times. As a result, fires originating in these areas have a greater potential to 
grow rapidly before firefighting resources can intervene, increasing the likelihood of widespread 
evacuations. 

While it is technically feasible for a wildfire to originate to the north or northeast of the Project site, 
these areas are predominantly urbanized and characterized by a dense, grid-like roadway network and 
higher population density. Such conditions generally allow for faster fire detection, quicker emergency 
response, and more immediate access for firefighting equipment, thereby reducing the likelihood that 
a fire would grow to a scale requiring evacuation of the Project site. Although a scenario in which a fire 
originates to the north or northeast and is subsequently driven southward by Santa Ana wind 
conditions cannot be entirely discounted, the probability of such an event resulting in a large-scale 
evacuation is considered lower than that of a fire originating in the more rugged WUI areas with fewer 
opportunities for early intervention. 

Under this assumed scenario, evacuating vehicles are expected to travel generally north toward I-10 
and Downtown Beaumont. The analysis area was defined to capture the potential for evacuees from 
surrounding land uses to utilize the same or adjacent evacuation routes as the Project. Although the 
primary evacuation route for the Project is SR-79/Beaumont Avenue/California Avenue, it is 
anticipated that some evacuating traffic from land uses to the west and east could also rely on this 
corridor to access I-10 and Downtown Beaumont. To ensure a conservative analysis, the study area 
encompasses all potential evacuation zones, including areas with access to alternative routes. 

The County of Riverside uses the Genasys Protect Evacuation Zone alert system, which subdivides the 
evacuation zones listed above into smaller zones for evacuation operations. However, for the purposes 
of this analysis the larger zones, which in some cases encompass multiple Genasys Protect evacuation 
zones, were used. Genasys Protect Evacuation Zones were grouped into “evacuation areas,” labeled 
Area A through Area G. These groupings reflect shared evacuation routes and/or common 
destinations. For example, Area A includes industrial and certain residential uses that would, during 
an evacuation, use either Pennsylvania Avenue or SR-79/Beaumont Avenue to reach I-10 and 
Downtown Beaumont. In contrast, Area B primarily consists of residential uses likely to use 
Pennsylvania Avenue and South Highland Springs Avenue. Certain sites, such as the Sunlakes Village 
Shopping Center, were excluded from the analysis, as their evacuation routes do not overlap with those 
of the Project, and their limited surrounding vegetation makes them less vulnerable6. A comparison 
between the zones used in this analysis and the Genasys Protect Evacuation Zones is provided in 
Attachment A. 

Figure 3 illustrates the evacuation zones within the study area and the corresponding evacuation 
roadways serving each zone. Evacuation roadways are defined as circulation element roadways that 
provide outbound access from each evacuation zone. 

 
4 https://www.arcgis.com/home/item.html?id=c3c10388e3b24cec8a954ba10458039d 
5https://data-nifc.opendata.arcgis.com/datasets/nifc::interagencyfireperimeterhistory-all-years-view/explore?location=33.917551%2C-
116.976151%2C12.41 
6 This does not preclude the possibility that such areas could face an evacuation order under different fire scenarios; however, if a fire is 
located south of the Project site, it is more likely that Incident Command would prioritize evacuation of land uses in closest proximity to the 
fire. 
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Evacuating Vehicles

The number of vehicles evacuating under each scenario was calculated based on published industry 
sources, including the American Community Survey, the Institute of Transportation Engineers (ITE) 
Parking Generation Manual, and City of Beaumont vehicle ownership statistics. For residential land 
uses, the total number of evacuating vehicles was determined by multiplying the average vehicle 
ownership rate for the City of Beaumont, which is 2.2 vehicles per household, by the number of 
households within each evacuation area. This calculation also accounts for specialized residential 
uses such as RV parks, where it is assumed that, in addition to the RVs parked onsite, there would be 
supplementary vehicles present, and that the RV parks would be at full occupancy during an 
evacuation event. 

For industrial and commercial land uses, the number of evacuating vehicles was estimated by 
multiplying the total building square footage by the applicable average parking rate from the ITE 
Parking Generation Manual. It is assumed that all parked vehicles would evacuate in response to an 
evacuation order, resulting in a conservative estimate. Additionally, the proportion of heavy vehicles 
used in the analysis is consistent with the assumptions from the Traffic Analysis, which indicate that 
between 4 percent and 5 percent of vehicles in industrial areas are heavy vehicles. This is higher than 
the standard heavy vehicle percentage of 2 percent7, which further reinforces the conservative nature 
of the analysis.  
 
Except for Scenario 1, all other scenarios incorporate cumulative projects identified in the traffic 
analysis. These cumulative projects represent anticipated developments or land use changes 
expected to occur by the corresponding analysis years. For the purpose of the evacuation analysis, 
cumulative projects located within the same evacuation area or in adjacent areas were included, or 
partially included, in the calculation of total evacuating vehicles. The inclusion of each cumulative 
project was determined based on its proximity to the study area and the specific evacuation routes 
available to it. If a cumulative project was situated such that it had access to evacuation routes outside 
the study area, only a proportional share of its evacuating vehicles was included in the analysis. This 
approach ensures that the evacuation vehicle totals accurately reflect the potential demand on the 
primary evacuation routes being analyzed, while avoiding overestimating vehicles that may utilize 
alternative routes. 
 
The detailed calculation of evacuating vehicles for each study area is shown in Table 2 and the detailed 
calculations are included in Attachment A.

 

 
7 https://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_599.pdf (p.5) 

l able2 
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Table 2 – Evacuating Vehicles

Scenario 
   

Number of Evacuating Vehicles by Area Total 
A B C D E F G Project

Scenario 1 - Existing (2024)  
Conditions 632 7,812 25 86 1,008 567 5,052 N/A 15,182 

Scenario 2 - Background  
(2030) Conditions 1,156 8,124 26 89 1,048 588 5,256 N/A 16,287 

Scenario 3 - Background (2030 
– Phase 1 through Phase 3)  
With Project Conditions

1,156 8,124 26 89 1,048 588 5,256 2,584 18,871 

Scenario 4 - Cumulative No 
Project Conditions (2045) 1,334 9,372 30 103 1,210 678 6,064 N/A 18,791 

Scenario 5 - Cumulative  
With Project Conditions 
(2045 – Project Buildout) 

1,334 9,372 30 103 1,210 678 6,064 3,822 22,613

Source: CR Associates (2025), US Census Bureau (2025), Google Maps (2025). 

Extreme Wildfire Event 

The evacuation analysis presented here assumes a southerly wind pattern, meaning wind blowing 
from south to north. Although this wind direction is relatively uncommon in Beaumont, it represents 
the scenario most likely to require a full evacuation of the Project site and adjacent areas, as it would 
drive fire toward the developed properties to the north. In reality, the prevailing wind patterns in 
Beaumont are predominantly westerly or northwesterly, as documented by WeatherSpark8 and 
regional wind studies9. These winds are channeled through the San Gorgonio Pass for most of the 
year, making them the typical wind direction experienced in the area. Under a westerly wind scenario, 
a fire originating to the west would primarily threaten areas west of the Project site, such as Area E 
and Area G, and might not necessitate evacuation of areas to the east, such as Area A and Area B. 
Nonetheless, to ensure a conservative and comprehensive analysis, it is assumed that Areas A through 
G, as well as the Project site, would evacuate simultaneously under all scenarios. 

In California, wildfire-related large-scale evacuations are almost exclusively associated with wildfires 
that occur on extreme fire weather days, also known as “Red Flag Warning” days. These days occur 
when relative humidity drops to low levels and strong winds from the north/northeast are sustained.  
With climate change, periods in which such wildfires occur may increase.  During Red Flag Warning 
days, vegetation is more likely to ignite and fire spread is more difficult to control.  In Riverside County, 
these extreme weather days typically occur during limited periods in the late summer, fall and, 
occasionally, in the spring, but may occur at other times on a less frequent basis.  Currently, it is not 
common to experience more than 15 to 20 Red Flag Warning days in a typical year.  Wildfires that 
occur during these periods of extreme weather are driven by winds –referred to as “Santa Ana” winds 
– that originate in the north or east and blow toward the south or west.  Fires driven by these winds 
move very quickly, making them difficult to control.  In response to such fires, emergency managers 
typically activate pre-planned evacuation triggers that require down-wind communities to sequentially 
be notified to evacuate and move to nearby urbanized areas prior to the fire’s encroachment. 

Wildfires that occur on non-extreme weather days behave in a much less aggressive manner and pose 
fewer dangers to life and property because they include less aggressive fire behavior and are easier 
to control.  Terrain and fuel are typically the wildfire drivers.  During these non-extreme weather days, 
vegetation is much more difficult to ignite and does not spread fire as rapidly. In these situations, 

 
8 https://weatherspark.com/y/2098/Average-Weather-in-Beaumont-California-United-States-Year-Round 
9 https://www.markgps.com/palm-springs-wind-map.html

l able 2 -
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firefighters have a very high success rate of controlling fires and keeping them under 10 acres.  
CALFIRE estimates that 90% of all vegetation fires occur during normal, onshore weather conditions 
and that such fires account for only 10% of the land area burned.  Conversely, the 10% of wildfires 
that occur during extreme fire weather account for 90% of the land area burned.  This data highlights 
that the most dangerous fire conditions are those related to a fire that moves rapidly due to high winds 
and low humidity, whereas under normal conditions fires are likely to be controlled with no evacuation 
or possibly limited, focused evacuations.  

Primary Evacuation Routes  

The analysis presented here selects a reasonable evacuation route for the extreme weather scenario 
and a fire traveling from south to north. In each scenario, the evacuation areas are expected to use 
local roads and SR-79 to reach I-10 and Downtown Beaumont. Detailed evacuation analysis 
information is provided in Attachment B.  

No contraflow lanes were utilized to provide additional evacuation capacity under the analysis. 
Contraflow or lane reversal involves reversing the usual flow of one or more lanes to serve additional 
outbound evacuation traffic, increasing outbound traffic capacity to move people away from the 
wildfire or other hazards. Such a strategy can be used to eliminate bottlenecks in communities with 
road geometrics that prevent efficient evacuations or to otherwise hasten and facilitate traffic flow. 
However, among the considerations in planning emergency contraflow are whether sufficient traffic 
control officers are available, potential negative impact on responding fire apparatus, access 
management, merging, exiting, safety concerns, and labor requirements.10 None of the evacuation 
scenarios analyzed here assumed contraflow traffic flow would be implemented; instead, two-way 
travel flow was utilized, with evacuating vehicles traveling outbound to the Safe Zone, and inbound 
lanes assumed to be reserved for use by first responders, law enforcement, and fire fighters. Based 
on recent practice, it is reasonably assumed that first responders or law enforcement will direct traffic 
at all major intersections during the evacuation process. Should evacuation managers determine that 
contraflow is preferred or necessary in the context of an actual wildfire event, contraflow remains a 
tool in the evacuation manager’s toolbelt that would increase evacuation capacity and decrease 
evacuation times. 

Analysis Methodology 
To analyze evacuation events, CR Associates (CRA) utilized PTV Vissim, a widely recognized 
microscopic, multimodal traffic simulation software, to model and assess evacuation scenarios. Vissim 
has been widely used in evacuation and emergency planning research and real-world applications11.  

Vissim is capable of simulating detailed traffic operations by representing each individual vehicle 
and driver in the network, allowing for nuanced modeling of complex behaviors such as lane 
changing, acceleration, and gap acceptance, all of which are critical to realistic evacuation analysis. 
In these simulations, Vissim accounts for roadway capacity constraints and dynamically tracks every 
vehicle’s movements at 0.1-second intervals, providing a high-resolution dataset for measures of 
effectiveness such as average vehicle speed, queue lengths, travel times, and congestion hotspots. 

This modeling approach enables the simulation to capture the unique traffic dynamics that often 
emerge during mass evacuations, including increased driver stress, atypical routing decisions, and 
changes in flow rates. For this study, a total of 20 simulation runs were performed to generate a 

 
10  Dudek July 2014. “Wildland Fire Evacuation Procedures Analysis” for City of Santa Barbara, California, page 65.  
11 https://www.sciencedirect.com/science/article/abs/pii/S1569190X16302520, 
https://journals.sagepub.com/doi/10.3141/2312-13, https://rosap.ntl.bts.gov/view/dot/16885 

Atlt81iclhlme1nrlt !Bl 
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robust statistical sample and ensure reliability in the results, allowing for assessment of both 
average conditions and the variability in outcomes during evacuation events. 

Evacuation Analysis & Results 
Based on the analysis methodology described above, Table 3, below, reflects the evacuation times for 
each scenario depicted on an area-by-area basis (Areas A through G), along with the Project’s 
evacuation times and the Project’s effect on evacuation times for Areas A through G.  The evacuation 
time for each area is calculated based on the arrival of the last vehicle from that area at I-
10/Downtown Beaumont.  

The summaries for each study scenario, as presented in detail in Table 3, are as follows: 
 

Table 3 – Evacuation Time Summary – All Scenarios 

Scenario 
# 

Vehicles

Evacuation Time (Hours: Minutes)

A B C D E F G Project 

Scenario 1 - Existing (2024)  
Conditions 15,182 0:29 2:23 0:49 0:48 1:08 0:54 1:35 N/A 

Scenario 2 - Background 
(2030) Conditions 16,287 0:53 3:18 0:47 0:46 0:48 0:54 3:32 N/A 

Scenario 3 - Background 
(2030  
– Phase 1 through Phase 3)  
With Project Conditions 

18,871 0:53 3:18 0:49 1:08 1:20 0:58 3:36 3:45 

Evacuation Time 
(Scenario 3 – Scenario 2) 

N/A 0:00 0:00 0:02 0:22 0:32 0:04 0:04 3:45 

Scenario 4 - Cumulative No  
Project Conditions (2045) 18,791 1:04 3:49 0:52 0:52 0:54 1:01 4:07 N/A 

Scenario 5 - Cumulative 
With Project Conditions  
(2045 – Project Buildout) 

22,613 1:04 3:52 0:53 1:23 1:37 1:08 4:11 4:33 

Evacuation Time  
(Scenario 5 – Scenario 4) 

N/A 0:00 0:03 0:01 0:31 0:43 0:07 0:04 4:33 

Source: CR Associates (2025). 

Scenario 1 - Existing (2024) Conditions  
Scenario 1 represents existing (2024) conditions, with an estimated 15,182 vehicles requiring 
evacuation. Under these conditions, evacuation times for each area are as follows: Area A evacuates 
in 29 minutes, Area B in 2 hours and 23 minutes, Area C in 49 minutes, Area D in 48 minutes, Area E 
in 1 hour and 8 minutes, Area F in 54 minutes, Area G in 1 hour and 35 minutes, and there is no 
Project component in this scenario. 

Scenario 2 - Background (2030) Conditions  
Scenario 2 reflects background (2030) conditions, accounting for anticipated growth and an increase 
in evacuating vehicles to 16,287. As a result, evacuation times increase in some areas: Area A takes 
53 minutes, Area B takes 3 hours and 18 minutes, Area C takes 47 minutes, Area D takes 46 minutes, 
Area E takes 48 minutes, Area F takes 54 minutes, Area G takes 3 hours and 32 minutes, and the 
Project area is not yet included in this scenario. 
 
Scenario 3 - Background (2030 – Phase 1 through Phase 3)  With Project Conditions  
Scenario 3 introduces the proposed Project, evaluating background (2030) conditions with Phases 1 
through 3, resulting in 18,871 vehicles requiring evacuation. In this scenario, evacuation times are 53 
minutes for Area A, 3 hours and 18 minutes for Area B, 49 minutes for Area C, 1 hour and 8 minutes 

!!i.. !Evacuation Time 
Scenario 3 - Scenario 2 

!!i.. !Evacuation Time 
(Scenario 5 - Scenario 4) 

Tailbie 3 - IEV!31CIUl!311ti011'11 Time SIUlmmairy - Ali Sce111airioo 

N/A 0:00 0:00 0:02 0:22 0:32 0:04 0:04 

N/A 0:00 0:03 0:01 0:31 0:43 0:07 0:04 

Scel'lail'io 1-1Exis1ti111g (2024) (()cmdi1ticms 

3:45 

4:33 
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for Area D, 1 hour and 20 minutes for Area E, 58 minutes for Area F, 3 hours and 36 minutes for Area 
G, and 3 hours and 45 minutes for the Project area. Compared to Scenario 2, the addition of the 
Project results in incremental increases in evacuation times, most notably 22 minutes longer for Area 
D, 32 minutes for Area E, 4 minutes for Areas F and G, and 3 hours and 45 minutes added for the 
Project itself. 

Scenario 4 - Cumulative No Project Conditions (2045)
Scenario 4 evaluates cumulative (2045) conditions without the Project, with a total of 18,791 vehicles. 
Under this scenario, evacuation times are 1 hour and 4 minutes for Area A, 3 hours and 49 minutes 
for Area B, 52 minutes for Area C, 52 minutes for Area D, 54 minutes for Area E, 1 hour and 1 minute 
for Area F, and 4 hours and 7 minutes for Area G. The Project area is not included in this scenario. 
 
Scenario 5 - Cumulative With Project Conditions (2045 – Project Buildout)   
Scenario 5 examines cumulative (2045) conditions with full Project buildout, resulting in 22,613 
vehicles requiring evacuation. Evacuation times increase to 1 hour and 4 minutes for Area A, 3 hours 
and 52 minutes for Area B, 53 minutes for Area C, 1 hour and 23 minutes for Area D, 1 hour and 37 
minutes for Area E, 1 hour and 8 minutes for Area F, 4 hours and 11 minutes for Area G, and 4 hours 
and 33 minutes for the Project area. Compared to Scenario 4, the addition of the Project results in 
evacuation time increases of 3 minutes for Area B, 1 minute for Area C, 31 minutes for Area D, 43 
minutes for Area E, 7 minutes for Area F, and 4 minutes for Area G, with a total evacuation time of 4 
hours and 33 minutes for the Project area. 
 
Analysis and Conclusion 
Neither CEQA, nor the County has adopted numerical time standards for determining whether an 
evacuation timeframe is appropriate. Public safety, not time, is generally the guiding consideration for 
evaluating impacts related to emergency evacuation. The City considers a project’s impact on 
evacuation significant if the project will significantly impair or physically interfere with implementation 
of an adopted emergency response or evacuation plan; or if the project will expose people or structures 
to a significant risk of loss, injury, or death involving wildland fires. 
 
In any populated area, safely undertaking large-scale evacuations may take several hours or more and 
require moving people long distances to designated areas. Further, evacuations are fluid and 
timeframes may vary widely depending on numerous factors, including, among other things, the 
number of vehicles evacuating, the road capacity to accommodate those vehicles, evacuees' 
awareness and preparedness, evacuation messaging and direction, and on-site law enforcement 
control. The "Best Practices for Analyzing and Mitigating Wildfire Impacts of Development Projects 
Under the California Environmental Quality Act"12 guidance from the California Office of the Attorney 
General suggests that jurisdictions set benchmarks of significance based on past successful 
evacuations or on those from communities in similar situations.  
 
A recent study titled "Review of California Wildfire Evacuation from 2017 to 201913" provides more 
insights on the topic. This research involved interviews with 553 individuals (297 evacuees affected 
by various fires) including the Creek Fire, Rye Fire, Skirball Fire, and Thomas Fire. The study aimed to 
understand the decision-making processes of these individuals during the fires, such as whether to 
evacuate or stay, when to leave, the paths taken, chosen shelters, destinations, and modes of 
transportation. According to this research, the time it took for evacuations ranged from under 30 
minutes to over 10 hours. From this dataset14, the average evacuation time for the Creek Fire was 

 
12 https://oag.ca.gov/system/files/attachments/press-docs/2022.10.10%20-%20Wildfire%20Guidance.pdf 
13 https://escholarship.org/uc/item/5w85z07g 
14 2018 Carr Wildfire Evacuation Survey Data | Zenodo 
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found to be 3 hours and 40 minutes, involving 115,000 people15. For the Thomas Fire, the average 
time was 4 hours and 25 minutes, impacting 104,607 individuals.  
 
California fire and law enforcement agencies have integrated training, experience, and technology to 
assist in successful evacuations, which focus on moving persons at risk to safer areas before a wildfire 
encroaches on a populated area. Timeframes for moving people vary by site specifics, population, road 
capacities and other factors and there is no one threshold that would be appropriate to all locations. 
There are no established thresholds for evacuation times for this Project or at the time of this plan's 
preparation, for any California community, to the knowledge of the authors. This is primarily because 
every location and fire scenario are unique. While it may take one community 20 minutes to evacuate 
safely, it is not a valid assumption to consider a 3-hour evacuation for another community as unsafe. 
The 3-hour evacuation can be very safe while the 20-minute evacuation may be unsafe due to the 
conditions and exposures along the evacuation routes.  
 
The City of Beaumont and County of Riverside (City/County) has historically had an extremely high 
success rate for safely evacuating large numbers of people and doing so in a managed and strategic 
way using available technological innovations.  Safely undertaking large-scale evacuations may take 
several hours or more and require moving people long distances to designated areas. Further, 
evacuations are fluid and timeframes may vary widely depending on numerous factors, including, 
among other things, the number of vehicles evacuating, the road capacity to accommodate those 
vehicles, evacuees’ awareness and preparedness, evacuation messaging and direction, and on-site 
law enforcement control.   
 
Notwithstanding inherent evacuation challenges and uncertainties, the City/County demonstrates a 
very high effectiveness in managing both mass and targeted evacuations. This assessment is 
supported by documented evacuation outcomes showing consistently safe and orderly evacuations 
and is further reinforced by established emergency management protocols, including EFS-1616.  
Technological advancements and improved evacuation strategies learned from prior wildfire 
evacuation events have resulted in a system that is many times more capable of managing 
evacuations. With the technology in use today in the County, evacuations are more strategic and 
surgical than in the past, evacuating smaller areas at highest risk and phasing evacuation traffic so 
that it flows more evenly and minimizes the surges that may slow an evacuation. Mass evacuation 
scenarios where large populations are all directed to leave simultaneously, resulting in traffic delays, 
are thereby avoided, and those populations most at risk populations are able to safely evacuate. 
 
Project would also provide emergency managers the alternative option of recommending the Project’s 
employee/visitors to temporarily seek refuge on-site in fire-resistant buildings17, temporary refuge 
areas, or within the wide, converted landscapes and hardscapes that would not readily facilitate 
wildfire spread.  This would provide emergency managers with a safer alternative to risking a late 
evacuation.   By contrast, the examples of Southern California evacuations that have included loss of 
life have been the result of evacuees who did not evacuate when directed, and then attempted a late 
evacuation with travel through long distances of exposed travel ways as wildfire was overtaking the 

 
15 https://abc7.com/sylmar-brush-fire-creek-kagel-canyon/2740550/ 
16 Both the Wolf Fire After Action Report (AAR) (https://www.rvcfire.org/incidents/fact-sheets/Wolf_June2025) and the Rosa Fire AAR 
(https://www.rvcfire.org/incidents/fact-sheets/Rosa-08-2025) indicate that there were zero fatalities associated with these incidents. These 
fires represent the most recent wildfires in the 2025 calendar year for which AARs are currently available in Riverside County. In addition, a 
review of CAL FIRE incident statistics and available news coverage does not identify any wildfire-related fatalities in Riverside County for 
2025, including across the 58 wildfires that occurred within the County during that year. 
17 The Project buildings are anticipated to be designed as ignition-resistant in accordance with Chapter 5 of the California Wildland–Urban 
Interface Code (CWUIC) and are expected to utilize concrete tilt-up construction. Concrete construction is inherently noncombustible and 
typically provides up to a four-hour fire-resistance rating, which generally affords greater fire resistance than Type V residential construction, 
which is not rated.
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area.  These examples occurred in fire environments that were more aggressive and included less 
maintenance than would occur at the Project area.18   
 
The information presented here will be provided to emergency managers for use in pre-planning 
scenarios to better inform the field decisions made pursuant to adopted Emergency Operations Plans. 
Emergency personnel who issue an evacuation order may take into account these time estimates in 
determining when and where to issue evacuation orders. In a real evacuation scenario, emergency 
managers may use alternative actions/options to further expedite evacuation.  Such actions may 
include providing additional lead time in issuing evacuation orders, providing alternative signal control 
at downstream intersections, utilizing additional off-site routes or directing traffic to roadways with 
additional capacity, implementing contra-flow lanes, or considering the possibility of a delayed 
evacuation where parts of the population could be directed to remain on-site until the fire burns out in 
the sparse fuels around the evacuation route.  These options require “in the field” determinations of 
when evacuations are needed and how they are phased to maximize efficiency. Overall, safe 
evacuation of Project and the surrounding community is possible under all modeled scenarios.   
 
Limitations
In coordination with fire professionals at Dudek, CRA has presented here a conservative analysis 
simulating evacuation during an extreme wildfire event. As previously noted, the analysis presents the 
total time to complete evacuation of all evacuees under the various scenarios, and not the average 
travel time for a single evacuee.  

However, as discussed above, wildfires are variable events.  The underlying planning principle for fire 
preparedness, given the dynamic nature of a fire, is to demonstrate the availability of multiple route 
alternatives and response strategies to permit emergency professionals to manage their response 
according to the specific circumstances. The Project area provides route and response alternatives 
too numerous to be considered in this model. Emergency responders will coordinate the safest 
possible evacuation based on the dynamic circumstances of the actual event, including the 
appropriate phasing of the evacuation, and utilization of the most appropriate ingress and egress 
routes for area evacuees and emergency responders. 

The scope of route alternatives and response strategies available to emergency professionals to 
manage a potential fire in the City/County cannot be and should not be evaluated using this evacuation 
analysis alone. However, a more comprehensive view of Project’s fire safety is gained by understanding 
this memorandum, the Fire Protection Plan, the Wildland Fire Evacuation Program, and the standard 
protocols and “in-the-field” decision making of emergency responders as detailed in the City/County 
Emergency Operations Plan.   

The travel time analysis presented here calculated a reasonable vehicle travel time estimate based 
on professional judgment made by CRA, Dudek, and fire operations experts with experience 
participating in evacuations in Southern California.   

The net result of changing the variables selected could yield an average evacuation travel time shorter 
or longer than the results detailed in the analysis. Many factors can shorten or lengthen the vehicle 
time from the results shown herein. For example: 

 
18  San Diego County Sheriff’s Department, Captain Dave Brown during public testimony for the Harmony Grove Village South, Newland 
Sierra, Otay Ranch Villages 13 and 14 projects – various dates from 2017 to 2019. 

Umi1J:arll:ionis 
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1. Changing the possible evacuation routes selected would affect the results. For instance,
utilizing roads for ingress and/or egress that are not utilized in this analysis could shorten or
lengthen vehicle travel times relative to the results shown herein.

2. Increasing or decreasing the number of path permutations and percentage of the population
utilizing each route that leads out of the immediate area could shorten or lengthen vehicle
travel time relative to the results shown herein.

3. Emergency professionals electing to reserve certain travel lanes for emergency vehicle
ingress for periods of time could affect the travel time relative to the results shown herein.

4. Assuming evacuees utilize fewer or more vehicles to evacuate from their homes relative to
the vehicle utilization rate selected in the analysis would shorten or lengthen vehicle travel
time relative to the results shown herein.

5. Changing the mix of vehicle trips allocated to each evacuation route could shorten or
lengthen vehicle travel time relative to the results shown herein.

6. Assuming different road condition adjustment factors could shorten or lengthen the vehicle
travel time relative to the results shown herein.

7. Assuming fewer people are at home or at work when the evacuation notice is given would
reduce the number of vehicle trips and shorten vehicle travel time relative to the results shown
herein. For instance, an evacuation during daytime hours could result in fewer outbound trips
from the surrounding residential neighborhoods than assumed in this analysis

8. Assuming some portion of vehicle trips are made in advance of the evacuation notice would
reduce the number of vehicle trips relative to the results shown herein.

9. Assuming emergency professionals elect to implement contraflow on certain roadways to
open up additional lanes for emergency evacuation egress could reduce the travel time results
shown herein.

10. The availability of new information, unexpected weather conditions, and other unforeseen
factors such as changes in fuel loads or shifting weather patterns may influence fire behavior
and evacuation outcomes in ways not anticipated at the time of this analysis.

The analysis and conclusions presented in this technical memorandum represent the best 
professional judgment of the author based on the current state of evacuation and fire science at the 
time of this report. It is important to note that as climate change progresses, new wildfire events occur, 
firefighting technologies advance, and after-action reports are produced, the understanding of wildfire 
behavior and best evacuation practices will continue to evolve. Therefore, practitioners should always 
consult the most current guidelines, scientific literature, and agency recommendations when planning 
for wildfire evacuations. The findings and recommendations in this report are intended to provide a 
snapshot in time and should not be considered a static or exhaustive source. Continued diligence and 
adaptation to emerging knowledge and practices are strongly recommended. 

This evacuation time analysis is necessarily limited in scope given the numerous variables inherent in 
a wildfire and evacuation event. However, as discussed above, it is not anticipated that Project will 
significantly impact the time it takes to conduct an evacuation of the Project site or existing 
surrounding communities based on the evacuation times calculated here and other qualitative 
considerations.  

Prepared by 

Phuong Nguyen, PE 
Senior Transportation Engineer 
CR Associates 
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Vehicle Ownership obtained from 
https://www.beaumontca.gov/DocumentCenter/View/37216/Community-Demographic-Profile

C R 

Community • Demographic Profile 
Beaumont, California 

DESCRIPTION DATA I % DESCRIPTION DATA % 

2021 Est. Households by Presence of People 
Under 18 15,605 2021 Est. Civ. Employed Pop 16+ by Class of 

Worker 22,344 

Households with 1 or More People under Age 18: 6,565 42.07% For-Profit Private Workers 15,044 67.33% 

Married-Couple Family 4,711 71.76% Non-Proftt Private Workers 1,294 5.79% 

other Family, Male Householder 613 9.34% Local Government Workers 445 1.99% 

Other Family, Female Householder 1,190 18.13% State Government Workers 1,014 4.54% 

Nonlamily, Male Householder 35 0.53% Federal Government Workers 2,847 12.74% 

Nonfamily. Female Householder 16 0.24% Self-Employed Workers 1,674 7.49% 

Unpaid Family Workers 29 0.13% 

Households with No People under Age 18: 9,040 57.93% 
Married-Couple Family 4,718 52.19% 2021 Est. Civ. Employed Pop 16+ by Occupation 22,344 
Other Family, Male Householder 264 2.92% Architect/Engineer 203 0.91% 

other Family, Female Householder 589 6.52% Arts/Entertainment/Sports 147 0.66% 

Nonfamily, Male Householder 1,526 16.88% Building Grounds Maintenance 543 2.43% 

Nonlamily. Female Householder 1.943 21.49% Business/Financial Operations 679 3.04% 

Community/Socia l Services 369 1.65% 

2021 Est. Households by Number of Vehicles 15,605 Computer/Mathematical 407 1.82% 

No Vehicles 304 1.95% Construction/ Ex1ract1on 1258 5.63% 

1 Vehicle 3,860 24.74% Education/Training /Library 1580 7.07% 

2 Vehicles 6,431 41.21% Fanning/Fishing/Forestry 80 0.36% 

3 Vehicles 3,271 20.96% Food Prep/Serving 1296 5.80% 

4 Vehicles 1,087 6.97% Health Practitioner/Technician 2109 9.44% 

5 or more Vehicles 652 418% Healthcare Support 990 4.43% 

Maintenance Repair 809 3.62% 

2021 Est. Average Number of Vehicles 2.2 Legal 188 0.84% 
Ll fe/Phys1cal/Social Science 145 0.65% 

Family Households Management 1665 7.45% 

2026 Projection 12,814 Off1ce/Admin. Support 2914 13.04% 

2021 Estimate 12,082 Production 1090 4.88% 

2010 Census 9,328 Protective Services 753 3.37% 

2000 Census 3,349 Sales/Related 2232 9.99% 

Personal Care/Service 809 3.62% 

Growth 2021 - 2026 6.06% Transportation/Mov ing 2078 9.30% 

Growth 2010- 2021 29.52% 

Growth 2000 - 2010 178.53% 2021 Est. Pop 16+ by Occupation Classification 22,344 

White Collar 12,640 56.57% 
2021 Est. Families by Poverty status 12,082 Blue Collar 5,233 23.42% 
2021 Families at or Above Poverty 11,276 93.33% Service and Farm 4,471 20.01% 
2021 Families at or Above Poverty with Children 5,559 46.01% 

2021 Est. Workers Age 16+ by Transp. to Work 22,344 
2021 Families Below Poverty 806 6.67% Drove Alone 18,172 81 .33% 
2021 Families Below Poverty with Children 483 4.00% Car Pooled 2,397 10.73% 

Public Transportation 210 0.94% 
2021 Est. Pop 16+ by Employment Status 39,498 Walked 235 1.05% 
Civ ilian Labor Force, Employed 22,344 56.57% Bicycle 16 0.07% 
Civilian Labor Force, Unemployed 1,122 2.84% Other Means 302 1.35% 
Armed Forces 47 0.12% Worked at Home 1,012 4.53% 
Not in Labor Force 15,985 40.47% 
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Amount 

17 
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113 

26 

2938 

11 

39 
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378 

247 
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688.2 

1488.6 
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95 
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20406 
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244 
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Rate Rate Source Total Vehicles 

2.2 Citv of Beaumont 38 

0.67 ITE Parkina Generation 281 

0.1 ITE Parkino Generation 12 

11.53 ITE Parkino Generation 300 

2.2 Citv of Beaumont 6464 

2.2 City of Beaumont 25 

2.2 Citv of Beaumont 86 

2.2 Citv of Beaumont 108 
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0.1 ITE Parkina Generation 25 
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98% 2% 37 1 

94% 6% 264 17 

98% 2% 12 0 

98% 2% 294 6 
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98% 2% 84 2 

98% 2% 106 2 

98% 2% 201 4 

94% 6% 239 15 

98% 2% 25 0 

98% 2% 69 1 

94% 6% 166 11 

98% 2% 61 1 

94% 6% 2073 132 

2696 148 2844 438 2258 95% 5% 438 24 

8524 462 8986 947 7577 95% 5% 947 51 

15084 812 15896 1066 14018 95% 5% 1066 57 

22318 1198 23516 1175 21143 95% 5% 1175 63 

94% 6% 255 16 

98% 2% 205 4 
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94% 6% 11 1 
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Roadway Evacuation Capacity

Per the Highway Capacity manual: 
“The base capacity values presented in the HCM—for example, 2,400 vehicles per hour per lane on a freeway 
with a 75-mph free-flow speed, or 1,900 vehicles per hour of green at a traffic signal—are just that: base 
values. These values incorporate, among other factors, ideal roadway geometry, a traffic stream composed 
entirely of passenger cars, and good weather.

The table below presents roadway capacity in five-minute increments, reflecting its significant 
variations within an hour.

Speed Capacity per Hour Capacity per 5 Minutes Source

25 1500 125 Estimate based on HCM

30 1600 134 Estimate based on HCM

35 1700 142 Estimate based on HCM

40 1800 150 Estimate based on HCM

45 1900 159 HCM Multi-lane Highway

50 2000 167 HCM Multi-lane Highway

55 2100 175 HCM Multi-lane Highway

60 2200 184 HCM Multi-lane Highway

65 2300 192 HCM Multi-lane Highway

The evacuation capacity of each roadway varies due to factors such as speed limits and downstream 
traffic congestion. As a result, during evacuations, the number of vehicles that can travel per hour 
per lane is typically lower than during stable flow conditions. 

The table below illustrates the number of vehicles passing through various roadway segments in five-
minute intervals, as recorded over a two-hour period using the Vissim microsimulation model. The 
data indicate that the highest observed flows were below the theoretical (HCM) stable flow.

Highway Capacity Manual: A Guide for Multimodal Mobility Analysis 

Exhibit 12-4 
Basic Freeway and Multilane 
Highway Segment Capacity 
Under Base Conditions 

FFS 
mi/h 

75 

70 
65 
60 
55 
50 
45 

Notes: NA = not available. 

Capacity of Basic Freeway 
Se ments c/.h/ln 

2,400 

2,400 
2,350 
2,300 
2,250 

NA 
NA 

C R 

Capacity of Multi lane Highway 
Se. ments c/h/ln 

NA 
2,300' 
2,300' 
2,200 
2,100 
2,000 
1,900 

• capacities for multilane highway.; with 65- and 70-mi/h FFS are extrapolated and not based on field data. 

Speed capacity per Hour capacity per 5 Minutes Source 
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Existing (2024) Conditions

Start Zone Start Gate
Start 
Time

End 
Zone

End 
Gate

End Time
Elapse 
Seconds

Elapse 
Time

A 3600 A 60 5366.235 1766.235 0:29
B 3600 B 59 12236.19 8636.185 2:23
C 3600 C 61 6543.345 2943.345 0:49
D 3600 D 62 6530.885 2930.885 0:48
E 3600 E 63 7737.515 4137.515 1:08
F 3600 F 64 6876.87 3276.87 0:54
G 3600 G 65 9319.23 5719.23 1:35

Background (2030) Conditions

Start Zone Start Gate
Start 
Time

End 
Zone

End 
Gate

End Time
Elapse 
Seconds

Elapse 
Time

A 3600 A 60 6794.765 3194.765 0:53
B 3600 B 59 15520.1 11920.1 3:18
C 3600 C 61 6446.685 2846.685 0:47
D 3600 D 62 6387.63 2787.63 0:46
E 3600 E 63 6497.035 2897.035 0:48
F 3600 F 64 6840.825 3240.825 0:54
G 3600 G 65 16351.63 12751.63 3:32

Background (2030 – Phase 1 through Phase 3) With Project Conditions

Start Zone Start Gate
Start 
Time

End 
Zone

End 
Gate

End Time
Elapse 
Seconds

Elapse 
Time

A 3600 A 60 6804.245 3204.245 0:53
B 3600 B 59 15530.23 11930.23 3:18
C 3600 C 61 6564.14 2964.14 0:49
D 3600 D 62 7714.245 4114.245 1:08
E 3600 E 63 8403.3 4803.3 1:20
F 3600 F 64 7105.41 3505.41 0:58
G 3600 G 65 16568.37 12968.37 3:36
Project 3600 Project 66 17134.53 13534.53 3:45

Cumulative No Project Conditions (2045)

Start Zone Start Gate
Start 
Time

End 
Zone

End 
Gate

End Time
Elapse 
Seconds

Elapse 
Time

A 3600 A 60 7478.715 3878.715 1:04
B 3600 B 59 17356.69 13756.69 3:49
C 3600 C 61 6721.965 3121.965 0:52
D 3600 D 62 6725.315 3125.315 0:52
E 3600 E 63 6892.31 3292.31 0:54
F 3600 F 64 7260.39 3660.39 1:01
G 3600 G 65 18434.53 14834.53 4:07

Cumulative With Project Conditions (2045 – Project Buildout)

Start Zone Start Gate
Start 
Time

End 
Zone

End 
Gate

End Time
Elapse 
Seconds

Elapse 
Time

A 3600 A 60 7464.863 3864.863 1:04
B 3600 B 59 17537.49 13937.49 3:52
C 3600 C 61 6792.437 3192.437 0:53
D 3600 D 62 8582.905 4982.905 1:23
E 3600 E 63 9419.611 5819.611 1:37
F 3600 F 64 7707.205 4107.205 1:08
G 3600 G 65 18677.52 15077.52 4:11
Project 3600 Project 66 19990.74 16390.74 4:33
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Reference & Analysis Tool Selection

The methodology for fire evacuation analysis is rapidly advancing as new data and best practices 
become available. Before conducting the evacuation analysis, a thorough historical review of fire 
evacuation behavior and practices was undertaken to ensure the analysis accurately reflects local 
conditions. Consequently, the list of references in the technical memorandum only includes 
documents that pertain directly to local operating conditions and behaviors. The intention behind 
this selective referencing is to guide decision-makers towards specific, location-relevant guidelines 
rather than providing a comprehensive list of all reviewed best practices.

CRA has compiled an extensive list of research and findings on best practices for both wildfire and 
standard evacuation analyses. These foundational best practices informed our evacuation analysis, 
and a selection of the most relevant and recent research is included at the end this section.  
According to the research, wildfire evacuation analysis is not a one-size-fits-all approach; certain 
tools and practices are better suited for jurisdiction-wide analysis, including transportation modeling, 
roadway capacity-based analysis, GIS analysis, and custom tools. Notably, "A Review of Traffic 
Models for Wildland-Urban Interface Wildfire Evacuation" (Bergstedt, 2017) identified 12 tools for 
evacuation analysis, a number that continues to grow as more data and computing power become 
available.

Vissim, although not the sole tool available for fire evacuation analysis, was chosen for its capability 
to simulate driver behaviors, particularly undesirable behaviors such as competing for the right-of-
way during evacuations. This capability is endorsed by the Bergstedt research paper and is utilized 
by various agencies, including the Utah Department of Transportation and the Florida Department of 
Transportation for hurricane evacuation analysis. Vissim's popularity and widespread use in 
evacuation analysis are evidenced by its citation in over 700 research papers, reflecting its 
effectiveness in mirroring human behavior. Despite the availability of other tools, Vissim was deemed 
the most suitable for this project's evacuation analysis.

The WUI-NITY, while an impressive tool designed for evaluating jurisdiction-wide evacuation, does not 
fully meet the specific needs of this project. A critical aspect of our analysis is to manage varying 
traffic flows and dynamic roadway capacities that change due to downstream congestion. The WUI-
NITY, which focuses on larger planning areas, relies on a simplified ad hoc traffic movement model 
that uses common assumptions in evacuation modeling and determines road capacity based on the 
number of lanes and road type. While this approach is generally acceptable, our study requires a 
more nuanced method that accounts for local conditions, such as winding roads where actual driving 
speeds may be lower than posted limits. Therefore, we opted to use Vissim for its finer detail in 
simulation.

Similarly, the Wildfire Safe Egress – Platform (WISE), developed by the UCLA Engineering 
Department, employs an approach akin to that of WUI-NITY. However, WISE, being a GIS-based 
analysis tool, considers varying evacuation patterns and uses GIS analysis to estimate actual 
evacuation times. Like WUI-NITY, the WISE platform is better suited for broader planning level 
analysis and does not offer the detailed benefits provided by the Vissim microsimulation platform.

Additionally, the "Traffic Modeling for Wildland–Urban Interface Fire Evacuation" research paper, 
which evaluated a broad range of potential fire evacuation modeling platforms including 
microsimulation, supports the methodology used in this project. The paper underscores that 
microsimulation should be sensitive to local conditions and reflect actual demand. This aligns with 
our approach: vehicle ownership was derived from census data to mirror local demand accurately, 
and speed and traffic counts were meticulously gathered from all study area roadways to calibrate 
the model. The research findings affirm the conclusions of the CRA team regarding the adoption of 
best practices in evacuation modeling.

Minimum Throughput Time (MTT) and the Role of Microsimulation in Evacuation Analysis

Appendix Q of the 2025 California Fire Code introduces Minimum Throughput Time (MTT) as part of 
the Community Wildland–Urban Interface (WUI) Fire Hazard Evaluation Framework. MTT is a 
screening-level, traffic-engineering calculation intended to provide an initial, lower-bound estimate of 
how long it would take for an assumed number of evacuation vehicles to pass through the most 
constrained elements of a community’s evacuation network. It is based on simplified assumptions 
regarding roadway capacity, number of evacuation lanes, and nominal travel speeds, and is explicitly 
described as an idealized measure intended to support early-stage planning and identification of 
potential bottlenecks 

Critically, Appendix Q emphasizes that MTT does not represent actual evacuation conditions. The 
methodology does not account for signal operations, queue spillback, merging behavior, traffic 
incidents, smoke-related speed reductions, vehicle mix, phased evacuations, interactions with 
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neighboring communities, or fire-related roadway disruptions. As such, MTT is best understood as a 
conceptual benchmark—useful for establishing an order-of-magnitude sense of evacuation feasibility 
and highlighting where constraints may exist, but insufficient on its own for evaluating real-world 
evacuation performance or mitigation effectiveness.

Microsimulation evacuation modeling directly aligns with the intent of the MTT framework while 
addressing its known limitations. Both approaches seek to understand whether evacuation demand 
can be processed through a constrained roadway system; however, microsimulation does so using 
dynamic, time-dependent modeling rather than static assumptions. By explicitly representing 
individual vehicle movements, intersection control, traffic signal timing, lane-changing, merging, and 
queue formation, microsimulation provides a more realistic depiction of evacuation conditions under 
stressed, emergency scenarios. Appendix Q itself acknowledges the existence and value of dynamic 
evacuation modeling as a more advanced analytical approach, reinforcing that microsimulation is a 
logical extension of the MTT framework 

A central insight provided by microsimulation is that roadway capacity during evacuations is variable 
and context-dependent, not fixed. A roadway segment may have sufficient geometric capacity to 
carry high volumes of traffic, but if downstream intersections or links are congested, queue spillback 
can significantly reduce its effective throughput. Conversely, if congestion or phasing upstream limits 
the number of vehicles entering a corridor, downstream facilities may never reach their theoretical 
capacity, regardless of design. Microsimulation captures these interactions, demonstrating that 
evacuation performance is governed by network-wide dynamics rather than a single bottleneck or 
capacity value. 
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