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CHAPTER 1. INTRODUCTION
Natural disasters can cause death and injury as well as significant damage to our communities,
businesses, public infrastructure, and environment. Natural hazard events result in the displacement of
people and tremendous costs due to response, recovery and eventual rebuild of the community back to
normal operation. The City of Cloverdale (City) Local Hazard Mitigation Plan (LHMP) is an effort
undertaken by the City to mitigate the effects of natural and human-caused hazards and return to
normal as quickly as possible, with minimal impacts to people, property, and critical facilities and
infrastructure.
Hazard mitigation planning is the process through which hazards are identified, potential impacts are
determined, mitigation goals are set, and responsive mitigation actions (planning activities and projects)
are identified, prioritized, and implemented. While natural disasters cannot be prevented, the effects of
such disasters can be reduced or eliminated through a well-organized public education and awareness
effort, preparedness activities, and mitigation actions.
Mitigation is one phase in the four-phase emergency management cycle, as depicted in Figure 1-1 and
described in Table 1-1. As indicated, the phases in the cycle, (1) mitigation, (2) preparedness, (3)
response, and (4) recovery occur at various times relative to the occurrence of hazardous events or
emergencies.
FIGURE 1-1: EMERGENCY MANAGEMENT CYCLE

City of Cloverdale
Local Hazard Mitigation Plan

1

Plan Public Review Draft
May 2021

Introduction: Purpose of the Plan

TABLE 1-1: EMERGENCY MANAGEMENT CYCLE
1. Mitigation
▪ Activities that prevent an emergency, reduce the chance of an
Preventing future
emergency happening, or reduce the damaging effects of unavoidable
emergencies or minimizing
emergencies.
their effects
▪ Wildland-urban interface (WUI) fuel reduction is a mitigation activity.
▪ Mitigation activities take place before and after emergencies.
2. Preparedness
▪ Plans or preparations made to save lives and to help response and
Preparing to handle an
rescue operations.
emergency
▪ Evacuation plans and stocking food and water are both examples of
preparedness.
▪ Preparedness activities take place before an emergency occurs.
3. Response
▪ Actions taken to save lives and prevent further property damage in an
Responding safely to an
emergency situation. Response is putting your preparedness plans
emergency
into action.
▪ Seeking shelter from a tornado or turning off gas valves in an
earthquake are both response activities.
▪ Response activities take place during an emergency.
4. Recovery
▪ Actions taken to return to a normal or an even safer situation
Recovering from an
following an emergency.
emergency
▪ Recovery includes getting financial assistance to help pay for the
repairs.
▪ Recovery activities take place after an emergency.
As Figure 1-1 and Table 1-1 suggest, mitigation is distinguished from other phases in the emergency
management functions in that it occurs both before and after events occur. Mitigation generally
involves the alteration of physical environments or construction of physical improvements, with the
intent of significantly reducing risks and vulnerability to hazards so that life and property losses can be
avoided or reduced. Mitigation also makes it easier and less expensive to respond to and recover from
disasters. With an approved and adopted LHMP, the City will be eligible for Federal Emergency
Management Agency (FEMA) Hazard Mitigation Assistance (HMA) funds aimed to reduce or eliminate
risk before and after disasters occur.
After disasters, repairs and reconstruction are often completed to simply restore to pre-disaster
conditions, which can lead to replicating a cycle of damage, reconstruction, and repeated damage.
Hazard mitigation interrupts such cycles by ensuring that post-disaster repairs and reconstruction result
in increased resiliency.
This LHMP is intended to be a “living document” that should be reviewed, monitored, and updated to
reflect changing conditions and new information. According to Federal law, it must be updated every
five years to remain in compliance with regulations and Federal mitigation grant conditions.

PURPOSE OF THE PLAN
The intent of hazard mitigation is to reduce and/or eliminate loss of life and property. Hazard mitigation
is defined by FEMA as “any action taken to reduce or eliminate the long-term risk to human life and
property from natural hazards.” A “hazard” is defined by FEMA as “any event or condition with the
potential to cause fatalities, injuries, property damage, infrastructure damage, agricultural loss,
environmental damage, business interruption, or other loss.” The hazard mitigation planning process, as
City of Cloverdale
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promoted by FEMA, encourages communities to commit to activities or projects that will reduce risk and
increase resilience.
The overall purpose of this LHMP is to reduce the impacts of future natural and human-caused disasters
on people and property in Cloverdale. It is the first FEMA-approved mitigation plan for the City, although
the City has participated in regional hazard mitigation planning processes in the past (see Section 4.1,
Mitigation Planning History). While completely eliminating risk from future natural disasters is neither
technologically nor economically feasible, the City can substantially reduce the negative impacts of
future disasters with ongoing implementation of risk reduction measures.

AUTHORITY
In 2000, Congress passed the Disaster Mitigation Act of 2000 (DMA 2000), updating and amending the
Stafford Disaster Relief and Emergency Assistance Act to include new requirements linking hazard
mitigation planning and funding of hazard mitigation projects. In particular, Section 322 of DMA 2000
requires local governments to have a hazard mitigation plan (HMP) as a condition of receiving federal
disaster mitigation funds. As further explained in Chapter 5 of this report, the law specifies that the HMP
should describe the process for assessing hazards, risks, and vulnerabilities; identify and prioritize
mitigation actions; and solicit input from the community, key stakeholders, and adjacent jurisdictions
(42 U.S.C. § 5165(a)).

PLAN ORGANIZATION
This LHMP is organized into eight sections to reflect the logical procession of activities undertaken to
develop the plan and includes all relevant documentation required to meet the necessary criteria for
FEMA approval. Each section is briefly described below.
▪ Chapter 1. Introduction describes the background and purpose of the plan, as well as the authority for
development of the plan.
▪ Chapter 2. Community Profile describes Cloverdale’s history, geography, topography, climate,
population, economy, housing, and land use and development trends.
▪ Chapter 3. Plan Adoption and Points of Contact simply describes the authority by which the City has
prepared and adopted this plan and the primary point of contact for follow-up or questions
concerning the plan.
▪ Chapter 4. What’s New provides background to the 2005 and 2010 LHMP and the 2016 LHMP Update
and details the process undertaken by the LHMP Update Planning Committee to review, assess, and
update the 2016 LHMP. This Chapter also describes the changes and additions that have been
identified to develop the updated plan.
▪ Chapter 5. Planning Process describes the 10-Step HMP Planning Process, as well as the meetings and
outreach activities undertaken to engage City officials, staff, and the public.
▪ Chapter 6. Risk Assessment identifies and prioritizes natural hazards affecting Cloverdale, and
assesses the city’s vulnerability from the identified hazards.
▪ Chapter 7. Mitigation Strategy identifies mitigation goals, assesses the City’s capabilities to implement
mitigation actions, reviews the status of previously identified mitigation actions, and identifies and
prioritizes new mitigation actions.
▪ Chapter 8. Plan Implementation and Maintenance discusses plan adoption and implementation, as
well as the process to monitor, evaluate, update, and maintain the LHMP. This Chapter also includes a
discussion on continued public involvement.
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CHAPTER 2. COMMUNITY PROFILE
HISTORY
The site of Cloverdale and the surrounding area was originally part of the Rincon de Musalacon rancho.
In 1856, Francisco Berryessa sold approximately 850 acres of the rancho to Richard Markle, who
established Markle’s Place and/or Markleville, which eventually was renamed Cloverdale. Shortly after
the establishment of Markle’s Place, Cloverdale became an important stop for travelers heading north
into Mendocino and Lake counties. A post office was established at Cloverdale in August 1857 and in
1859 the town was surveyed, and its initial streets were laid out. Cloverdale was incorporated with a
population of just over 400 in 1872, around the time the Central Pacific Railroad reached the area. By
1877 Cloverdale occupied approximately 350 acres (0.55 square miles) and had about 700 residents, a
dozen stores, two hotels, two churches, a grange, a Masonic Lodge, and other organizations such as the
I.O.O.F. The railroad established Cloverdale as a regional agricultural and service center; facilitated the
transport of agricultural products, livestock, and lumber to other areas both within and beyond
California; and fostered the expansion of vineyards, orchards, and lumber mills. During the early 1900s,
Cloverdale expanded dramatically because of the railroad and the growth of agriculture and logging in
the area. The discovery and use of mineral water and springs (for both bottling and bathing) and thermal
power during the 1920s facilitated further commercial and residential development of the area.
Cloverdale continued to grow, fueled by expansion of viticulture and tourism.
FIGURE 2-1: CLOVERDALE, 1877
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As depicted in Figure 2-2, Cloverdale’s population has increased steadily over the years, with an
estimated 2020 population of 9,213 occupying approximately 2.8 square miles.
FIGURE 2-2: CLOVERDALE POPULATION CHANGE (1880 TO 2020)
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PHYSICAL SETTING
Cloverdale is located in Sonoma County at the northern end of the Alexander Valley, approximately
three miles south of the border with Mendocino County. The city’s geographical area extends from the
Russian River on the east to the hills on the west and from the intersection of Oat Valley Road and North
Redwood Highway to the north to Chrome Iron Road and Highway 128 to the south. The area is
characterized by sloping landscapes from the hills on the western side of the city down to the Russian
River to the east. As shown in Figure 2-4, the incorporated city covers approximately 2.8 square miles,
with an additional 2.0 square miles within the City’s sphere of influence (SOI).
FIGURE 2-3: CITY QUADRANTS
For analytical purposes, this report divides Cloverdale into four
quadrants centered on the intersection of Cloverdale
Boulevard and First Street, as shown in Figure 2-3. This
framework is cited throughout this report in describing both
quantitative and qualitative findings in cases where geographic
location is helpful in better understanding Cloverdale and its
setting.
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FIGURE 2-4: CLOVERDALE CITY LIMITS AND SPHERE OF INFLUENCE
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CLIMATE
Cloverdale has cool winters, and hot, dry summers. Temperatures average 61 degrees Fahrenheit (°F)
annually, ranging from average winter morning lows in the upper 30s to average summer afternoon
highs in the upper 80s/low 90s. During summer months, temperatures may exceed 100˚F. Annual
rainfall averages approximately 43 inches, with most rainfall occurring between October and April.
Reference evapotranspiration (ETo) values, which serve as indicators of how much water is required to
maintain healthy agriculture and landscaping, range from 1.07 inches during December to 6.67 inches in
July. Table 2-1 shows the monthly average temperature, rainfall, and evapotranspiration for Cloverdale.
Figure 2-5 shows the 30-year normal maximum summer (July) temperature and Figure 2-6 shows the 30year normal minimum winter (February) temperature in Cloverdale.
TABLE 2-1: MONTHLY AVERAGE CLIMATE DATA SUMMARY
Standard
Average Temperature (degrees
Monthly
Average Total
Fahrenheit)2
Average ETo
Rainfall
Month
(inches)1
(inches)2
Max
Min
January
1.13
8.43
58
39
February
1.67
7.80
62
41
March
3.21
6.16
67
43
April
4.44
2.56
73
46
May
5.72
1.44
80
50
June
6.66
0.16
87
56
July
6.67
0.01
93
56
August
5.95
0.14
92
55
September
4.56
0.32
88
54
October
3.2
2.12
79
50
November
1.55
5.54
65
44
December
1.07
8.45
57
39
Sources:
1
Monthly averages from the California Irrigation Management Information System (CIMIS)
Windsor station ID 103.
2
https://www.usclimatedata.com/climate/cloverdale/california/united-states/usca0232
According to the Sonoma County’s climate action plan, Climate Action 2020 and Beyond1, the county is
expected to experience more very hot days and overall higher temperatures over a longer warm season.
As documented in the plan, average monthly maximum temperatures have already risen by 2.7 degrees
Fahrenheit (°F) since 1900, and most climate change models project that temperatures will continue to
rise. According to those models, summer high temperatures are expected to rise by 1 to 2°F with
mitigated carbon emissions. With uncurbed carbon emissions, average summer high temperatures are
projected to increase by up to 9 to 11°F by 2100.

1

Sonoma County Regional Climate Protection Authority, Climate Action 2020 and Beyond, July 2016.
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FIGURE 2-5: NORMAL SUMMER TEMPERATURE
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FIGURE 2-6: NORMAL WINTER TEMPERATURE
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DEMOGRAPHICS
This section describes Cloverdale’s demographic characteristics, the understanding of which is
imperative to understanding the potential impacts of a natural hazard event on Cloverdale. Importantly,
demographics help identify which populations may be particularly vulnerable to hazard events. Some
populations are at greater risk because of age, resources, physical abilities, or other factors.
Vulnerability in the face of a hazard event is not a fixed characteristic; the same person may be at risk
for some hazards but not at risk for others. For example, a family without a car could be at greater risk
for a wildfire or flood if a quick evacuation were necessary but would be at no greater risk to
earthquake. Some individuals are highly and permanently vulnerable to many hazards, such as the frail
elderly; people living with chronic sensory, mobility, or cognitive impairments; and individuals
dependent upon assistive devices or complex medical regimens for survival. Vulnerable populations also
may be living in hazard-prone areas, compounding their risk.
In the context of all-hazards preparedness and response planning, at-risk individuals (often used
interchangeably with “vulnerable populations”) are defined federally as “children, pregnant women,
senior citizens, and other individuals who have access or functional needs in the event of a public health
emergency.” (42 U.S.C. § 2802(b)(4)(B)(2019)) Examples of these populations may include, but are not
limited to, individuals with disabilities, individuals who live in institutional settings, individuals from
diverse cultures, individuals who have limited English proficiency or are non-English speaking, individuals
who are transportation-disadvantaged, individuals experiencing homelessness, individuals who have
chronic medical disorders, and individuals who have pharmacological dependency.

2.4.1 POPULATION TRENDS AND PROJECTIONS
According to the California Department of Finance, the Cloverdale population was 9,213 as of 2020. The
population has grown significantly since 1960. As Table 2-2 shows, the Association of Bay Area
Governments (ABAG) projects continued growth in the city, with relatively high annual growth rates
through 2030, followed by considerably lower rates between 2030 and 2040. The total population is
projected to be 13,625 in 2040.
TABLE 2-2: POPULATION TRENDS AND PROJECTIONS, 1960 TO 2040
Annual
Year
Population
Change
1960
2,848
—
1970
3,251
1.33%
1980
3,989
2.07%
1990
4,294
0.74%
2000
6,831
4.75%
2010
8,618
2.44%
2020
9,213
0.57%
2030*
13,195
3.67%
2040*
13,635
0.33%
Source: California Department of Finance Historic
Populations, 2020; *ABAG Projections 2014
Between 2010 and 2020, Cloverdale’s population increased by an average of 0.67 percent annually and
6.9 percent overall, from 8,618 to 9,213. As shown in Table 2-3, that rate outpaced that of Sonoma
County as a whole and the aggregated rate for the county’s cities, with the county growing at a rate of
0.19 percent annually (1.88 percent overall) and the collective cities growing at the average annual rate
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0.46 percent (4.71 percent overall). Note that the unincorporated area population declined 4.70 percent
overall. This decline was attributable to the impacts of the devastating wildfires in 2017, 2019 and 2020;
between 2017 and 2020, the county’s population declined by 2.16 percent overall and the
unincorporated area population declined by 7.26 percent.
TABLE 2-3: POPULATION GROWTH COMPARISON, 2010 TO 2020

Jurisdiction

2010
2020
Cloverdale
8,618
9,213
Cotati
7,265
7,533
Healdsburg
11,254
12,089
Petaluma
57,941
61,873
Rohnert Park
40,794
43,069
Santa Rosa
167,815
173,628
Sebastopol
7,379
7,745
Sonoma
10,648
11,050
Windsor
26,801
28,248
Unincorporated County
145,363
138,532
Incorporated
338,515
354,448
County Total
483,878
492,980
Source: California Department of Finance E-5 Report, May 2020.

Total
Change
6.90%
3.69%
7.42%
6.79%
5.58%
3.46%
4.96%
3.78%
5.40%
-4.70%
4.71%
1.88%

Compound
Annual
Change
0.67%
0.36%
0.72%
0.66%
0.54%
0.34%
0.49%
0.37%
0.53%
-0.48%
0.46%
0.19%

2.4.2 HOUSEHOLD CHARACTERISTICS
A household is any group of people living together in a residence, related or unrelated. According to the
California Department of Finance, there were 3,182 households in Cloverdale in 2020, an increase of 146
from 2010 (4.59 percent overall). Household growth was lower than population growth because
Cloverdale’s household size increased, as described below. As Table 2-4 shows, consistent with
population change, Cloverdale’s household growth was considerably higher than Sonoma County’s.
TABLE 2-4: HOUSEHOLDS, 2010 AND 2020

Jurisdiction

2010
2020
Cloverdale
3,182
3,328
Cotati
2,978
3,002
Healdsburg
4,378
4,576
Petaluma
21,737
23,027
Rohnert Park
15,808
16,722
Santa Rosa
63,590
66,051
Sebastopol
3,276
3,372
Sonoma
4,955
5,030
Windsor
8,970
9,272
Unincorporated County
56,951
54,387
Incorporated
128,874
134,380
County Total
185,825
188,767
Source: California Department of Finance, E-5 Report, May 2020.
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Total
Change
4.59%
0.81%
4.52%
5.93%
5.78%
3.87%
2.93%
1.51%
3.37%
-4.50%
4.27%
1.58%

Compound
Annual
Change
0.45%
0.08%
0.44%
0.58%
0.56%
0.38%
0.29%
0.15%
0.33%
-0.46%
0.42%
0.16%
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As of 2020, according to the California Department of Finance, the average household size in Cloverdale
was 2.74 persons, an increase of 2.3 percent from 2010, when it was 2.68. As shown in Table 2-5,
Cloverdale’s average household size is larger than that of Sonoma County (2.56), but considerably
smaller than California’s. According to ABAG projections, household size in Cloverdale and Sonoma
County is projected to increase steadily through 2040, up to 2.78 for Cloverdale and 2.67 for the county.
TABLE 2-5: AVERAGE HOUSEHOLD SIZE, 2010 AND 2010
Jurisdiction
2010
2020
% Change
Cloverdale
2.68
2.74
2.3%
Sonoma County
2.55
2.56
0.4%
California
2.90
2.93
1.2%
California Department of Finance, E-5 Report, May 2020.

2.4.3 AGE CHARACTERISTICS
Population age has important implications for emergency management. For instance, older adults are
more likely to have chronic health conditions than other age groups. As a result, they may require
prescription drugs, routine medical treatment or equipment, or special dietary restrictions. Certain
medical conditions, such as asthma or diabetes, can lead them to be more susceptible to infection
and/or complications from infectious diseases such as epidemic or pandemic influenza. Older adults also
may have sensory and physiological impairments that often occur with advanced age, such as poor
hearing and vision. Furthermore, they may experience impaired mobility and cognitive impairments –
both of which may make it difficult to access, understand, and respond to emergency instructions. Older
adults may also be at greater risk of trauma – both physical and psychological – depending on the type
of hazard event that occurs. Finally, older adults may have nutritional needs due to chronic conditions or
poor health that may make it difficult for them to eat the foods available during an emergency.
Disasters affect young children differently than they do adults. Their bodies are more susceptible to
harm because of physiological immaturity, and they are dependent on adults for help in staying safe and
reacting to disasters.
As shown in Table 2.5 and depicted in Figure 2-7, the age composition remained similar from 2010 to
2020, with slight decreases in the percentage of the population in all age groups under 65 and an
increase in the 65 and above age group.
TABLE 2-6: POPULATION AGE, 2020 THROUGH 2040
Age Range
2010
2020
2025
2030
2035
0-4
620
830
830
845
815
5-19
1,730
2,305
2,310
2,355
2,275
20-44
2,715
3,600
3,630
3,720
3,615
45-64
2,135
2,875
2,925
3,015
2,945
65 and older
1,490
2,315
2,740
3,255
3,670
Total
11,925
11,925
12,435
13,190
13,320
Source: ABAG Projections 2040, November 2018

2040
790
2,225
3,550
2,910
4,165
13,640

Figure 2-7 shows the projected percentage distribution for age groups through 2040. ABAG projects that
the number of Cloverdale residents aged 65 and older will increase substantially from 19.4 percent in
2020 to 30.5 percent in 2040. Conversely, the number of residents under 20 will decrease from 26.3
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percent to 22.1 percent. Figure 2-8 shows where Cloverdale residents aged 65 and above resided in
2015, based on US Census Bureau estimates.
FIGURE 2-7: POPULATION AGE DISTRIBUTION PROJECTIONS
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FIGURE 2-8: POPULATION 65 AND OVER
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2.4.4 EMPLOYMENT AND INCOME TRENDS
2.4.4.1 Employment
ABAG estimated that there were 2,005 jobs in Cloverdale in 2020, an increase of 295 from 2010, for an
average annual increase of 1.6 percent. ABAG projects that local jobs will increase to 2,085 in 2030 and
2,095 in 2040. According to the California Employment Development Department (EDD), Cloverdale had
4,300 employed residents in January 2020, an increase from 3,700 in 2020. ABAG projects an increase in
the number of employed residents to 5,015 by 2030, followed by a decrease to 4,720 by 2030. This
tracks with projections of an aging population through 2040 (see Figure 2-7), resulting in lower labor
force participation.

2.4.4.2 Unemployment
As Table 2-7 shows, as of February 2021, Cloverdale’s unemployment rate was 3.3 percent, which was
considerably lower than the rate for California, Sonoma County, and the other cities in the county.
Figure 2-9 shows that Cloverdale’s unemployment rate has dropped consistently every year between
2010 and 2020 before doubling in 2021 as a result of the COVID-19 pandemic. Throughout this period,
the Cloverdale rate has remained well below both the state and county rates.
TABLE 2-7: UNEMPLOYMENT IN SELECTED JURISDICTIONS, FEBRUARY 2021
Unemployment
Area Name
Labor Force
Employment
Unemployment
Rate
Cloverdale
3,800
3,675
125
3.3%
Cotati
3,800
3,553
247
6.5%
Healdsburg
6,000
5,742
258
4.3%
Petaluma
30,900
29,231
1,669
5.4%
Rohnert Park
22,200
20,757
1,443
6.5%
Santa Rosa
84,200
78,643
5,557
6.6%
Sebastopol
4,000
3,584
416
10.4%
Sonoma
5,100
4,595
505
9.9%
Windsor
13,100
12,235
865
6.6%
Sonoma County
239,600
224,266
15,334
6.4%
California
19,022,800
17,423,300
1,599,500
8.4%
Source: California Employment Development Department, March 2021.
FIGURE 2-9: UNEMPLOYMENT RATES, 2010 TO 2021 (FEBRUARY)
14%
12%
10%
8%
6%
4%
2%
0%
Cloverdale

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
6.7% 6.5% 5.7% 4.9% 3.6% 3.0% 2.5% 2.4% 1.8% 1.9% 1.6% 3.3%

Sonoma County 11.5% 11.1% 9.9% 8.5% 6.4% 5.3% 4.5% 4.2% 3.2% 3.3% 2.9% 6.4%
California

12.7% 12.6% 11.4% 10.2% 8.4% 7.2% 5.9% 5.6% 4.7% 4.8% 4.3% 8.4%
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2.4.4.3 Jobs/Housing Balance and Commuting
The analysis of jobs/housing balance is used to measure the degree to which communities are inducing
commuter travel as growth occurs. A community with a balance of jobs and housing has as many jobs as
residents that are able to work. For example, a city with 4,000 employed residents requires 4,000 jobs to
be in balance. A community is out of balance if it either has more jobs than employed residents or has
more employable residents than jobs.
Like many communities, there is an imbalance between where people live and work in Cloverdale. With
over 4,000 employed residents and only around 2,000 local jobs in 2020, there is a considerable
imbalance between jobs and housing in the city. Such an imbalance can lead to long commute times and
distances. As Table 2-8 shows, 41.6 percent of Cloverdale residents had commutes of over 30 minutes in
2018, including 8.6 percent with commutes of at least an hour. The majority of these longer-distance
commuters traveled south down Highway 101 to Santa Rosa or to the San Francisco Bay Area. Such longdistance commuters are more vulnerable to disruptions associated with natural hazard events, even if
the events are not local. For instance, in 2019, Cloverdale residents were subject to transportation
isolation because of closures on Highway 101 due to wildfires, meaning they could not travel to work in
locations to the south (e.g., Santa Rosa, the Bay Area).
TABLE 2-8: TRAVEL TIME TO WORK, 2018
Travel to Work (minutes)
Percentage
Less than 10
23.7
10 to 14
6.1
15 to 19
7.6
20 to 24
11.5
25 to 29
9.5
30 to 34
12.2
35 to 44
12.7
45 to 59
8.1
60 or more
8.6
Source: U.S. Census Bureau, 2014-2018 American
Community Survey 5-Year Estimates
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2.4.4.4 Income and Poverty
Table 2-9 shows the number of workers aged 16 or over falling within various income ranges for the
five-year periods from 2006 to 2010 and 2014 to 2018. As the table shows, lower income ranges in
Cloverdale have decreased as a percentage of the working population, while higher income ranges have
increased.
TABLE 2-9: ANNUAL INCOME RANGE, CLOVERDALE (WORKERS 16 AND OVER)
2006 to 2010
2014 to 2018
Workers
% of Total
Workers
% of Total
Income Range
Under $10,000
432
11.7%
404
9.7%
$10,000 to $14,999
292
7.9%
267
6.4%
$15,000 to $24,999
591
16.0%
696
16.7%
$25,000 to $34,999
591
16.0%
638
15.3%
$35,000 to $49,999
521
14.1%
663
15.9%
$50,000 to $64,999
617
16.7%
434
10.4%
$65,000 to $74,999
152
4.1%
200
4.8%
$75,000 or more
499
13.5%
867
20.8%
Total
3,695
100.0%
4,169
100.0%
Source: U.S. Census Bureau, 2006-2010 and 2014-2018 American Community Survey 5-Year Estimates
According to the Census Bureau, the median household income in Cloverdale between 2014 and 2018
was $73,491 (see Table 2-10). This was lower than the Sonoma County average of $76,753, but higher
than the statewide average of $71,228. For the same period, the estimated percentage of Cloverdale
residents living in poverty was 8.6 percent, which was lower than the county (9.9 percent) and the state
(12.8 percent).
TABLE 2-10: HOUSEHOLD INCOME AND POVERTY RATE, 2014 TO 2018
Median
Poverty
Place
Income
Rate
Cloverdale
73,491
8.6%
Cotati
76,777
10.9%
Healdsburg
90,300
4.5%
Petaluma
87,708
8.9%
Rohnert Park
66,387
12.9%
Santa Rosa
71,347
11.5%
Sebastopol
77,204
9.7%
Sonoma
79,576
11.2%
Windsor
99,792
4.5%
Sonoma County
76,753
9.9%
California
71,228
12.8%
Source: U.S. Census Bureau, 2014-2018 American
Community Survey 5-Year Estimates
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2.4.5 LANGUAGE
Effective emergency management is dependent on effective communications, and effective
communications are dependent on deploying media to reach to the greatest number of people possible.
This includes adapting communications to meet the language needs of those who might be affected by
hazards or disasters. Table 2-11 shows that 29.2 percent of Cloverdale residents aged five years and
older speak a language other than English at home, with 16.7 percent speaking English less than very
well. Most of these residents speak Spanish (22.8 and 12.2 percent, respectively).
TABLE 2-11: LANGUAGE SPOKEN AT HOME, 2018
English Spoken Less than
Language
Residents
% of Total
Very Well
English Only
5,914
70.8% Residents
% of Total
Language other than English
2,445
29.2%
1,394
16.7%
Spanish
1,904
22.8%
1,020
12.2%
Other Indo-European languages
163
1.9%
80
1.0%
Asian and Pacific Islander languages
378
4.5%
294
3.5%
Total
8,359
Source: U.S. Census Bureau, 2014-2018 American Community Survey 5-Year Estimates

2.4.6 COMPUTER, PHONE, AND INTERNET ACCESS
The manner in which communication is executed before, during, and after disasters is also essential to
effective emergency management. Increasingly, communication has become dependent on computer
and internet access, particularly for social media. Table 2-12 summarizes the percentage of Cloverdale
households with access to computers, telephones, and broadband internet. As the table shows,
Cloverdale has higher levels of computer access and broadband internet service than either Sonoma
County or California as a whole. The city has slightly less access to telephone service than both the
county and the state.
TABLE 2-12: HOUSEHOLDS WITH COMPUTER, PHONE, AND BROADBAND ACCESS, 2018
Sonoma
Access
Cloverdale
County
California
Households with a Computer
93.9%
93.1%
91.7%
Households with a Broadband Internet Subscription
89.7%
87.1%
84.7%
Households with Telephone Service
97.9%
98.5%
98.1%
Source: U.S. Census Bureau, 2014-2018 American Community Survey 5-Year Estimates

2.4.7 HOMELESSNESS
With limited resources and fewer connections to their communities, people experiencing homelessness
are often the most vulnerable and at-risk in a disaster or other emergency situations. The 2018 Sonoma
County Homeless Point-in-Time Census and Survey included a complete enumeration of all unsheltered
and publicly or privately sheltered homeless persons. The general street count was conducted on
February 23, 2018, from approximately daybreak to 10:00 a.m. and covered all of Sonoma County. The
shelter count was conducted on the previous evening and included all individuals staying in emergency
shelters, transitional housing facilities, and domestic violence shelters. The general street and shelter
counts were followed by an in-person representative survey, the results of which were used to profile
and estimate the condition and characteristics of the local homeless population. Information collected
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from the survey is used to fulfill various reporting requirements and inform local service delivery and
strategic planning efforts.
As Table 2-13 shows, the total number of people experiencing homelessness in Sonoma County
February 2018 was 2,996, with 1,929 unsheltered (64.4 percent) and 1,067 sheltered (35.6 percent). This
included 80 in Cloverdale, the vast majority of whom were unsheltered (75 or 93.8 percent). That
represents an increase of 63.3 percent over the County’s first point-in-time count in 2015, when 49
homeless people were counted in Cloverdale.
TABLE 2-13: SONOMA COUNTY POINT-IN-TIME HOMELESS CENSUS, 2018
Unsheltered
Sheltered
Jurisdiction
2016
2017
2018
2016
2017
North County
137
227
295
46
46
Cloverdale
53
28
75
11
4
Healdsburg
55
69
81
35
42
Windsor
7
46
75
0
0
Unincorporated
22
84
64
0
0
South County
285
219
262
213
178
Cotati
3
9
1
0
0
Petaluma
85
113
91
213
170
Rohnert Park
126
76
127
0
8
Unincorporated
71
21
43
0
0
West County
204
279
243
46
40
Sebastopol
44
71
69
0
0
Unincorporated
160
208
174
46
40
Sonoma Valley
64
156
64
22
33
Sonoma
15
78
15
6
13
Unincorporated
49
78
49
16
20
Santa Rosa
1,216
966
1,065
673
691
Santa Rosa
979
769
863
673
675
Unincorporated
237
197
202
0
16
Total
1,906
1,847
1,929
1,000
988
Sonoma County, Homeless Census and Survey Comprehensive Report, 2018

2018
53
5
48
0
0
205
0
194
11
0
40
0
40
37
15
22
732
700
32
1,067

2016
183
64
90
7
22
498
3
298
126
71
250
44
206
86
21
65
1,889
1,652
237
2,906

Total
2017
273
32
111
46
84
397
9
283
84
21
319
71
248
189
91
98
1,657
1,444
213
2,835

2018
348
80
129
75
64
467
1
285
138
43
283
69
214
101
30
71
1,797
1,563
234
2,996

By definition, the point-in-time count only provides a snapshot of homelessness during a single point-intime, so it may not accurately reflect the number of people experiencing homelessness or accessing the
support network throughout the year. To address this gap, an annual estimation formula can be used to
profile the number of persons who may have experienced homelessness in Sonoma County over the
course of a year. Application of the formula indicates the 2018 Sonoma County annual estimate is 6,001
unique homeless experiences over a year, continuing a decrease from 6,305 unique homeless persons in
2017 and 6,876 persons in 2016. Assuming the countywide ratio, Cloverdale would have had an annual
homeless population of approximately 160 in 2018.

CRITICAL FACILITIES
Critical facilities are of particular concern when planning to mitigate hazards. A critical facility is a
structure or other improvement that, because of its function, size, service area, or uniqueness, has the
potential to cause disruption of vital socioeconomic activities if it is destroyed, damaged, or functionally
impaired. To ensure accurate accounting for the critical facilities in Cloverdale, the City compiled
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inventory data from a variety of sources, including City, County, State, Federal, and private industry
datasets. This data became part of the critical infrastructure spatial database used to translate critical
facilities information into georeferenced points and lifelines as part of the vulnerability analysis
described in Chapter 6, Risk Assessment, of this report.

2.5.1 CRITICAL INFRASTRUCTURE
A key element of the vulnerability analyses presented in Section 6.4 of this report is the identification of
critical infrastructure that could be subject to damage from Cloverdale’s highest priority hazards. This
includes the following facilities:
▪ City Hall
▪ Cloverdale Police Station
▪ Cloverdale Fire Protection District (CFPD) station, including the City’s emergency operations center
(EOC)
▪ City water and wastewater treatment plants
▪ Cloverdale Municipal Airport
▪ Citrus Fair, which provides several key functions, including emergency shelter during local/regional
emergencies, temporary evacuation point designated by Sonoma County Department of Emergency
Management, fire services staging area for CFPD, PG&E community resource center for public safety
power shutoff (PSPS) events, and emergency feeding center for non-sheltering populations/food
insecure
▪ Health care facilities
▪ Elder care and day care facilities
▪ Schools
▪ Transportation infrastructure
▪ Utility infrastructure, including telecommunications facilities
▪ Lifelines include communication, electric power, liquid fuel, natural gas, and transportation routes.
Table 2-14 shows the type and number of critical infrastructure facilities in the city, including mileage of
critical lifeline facilities. Figure 2-10 shows the location of these and other critical facilities in Cloverdale,
including the City’s high potential loss insured assets. Note that the location of some privately-owned
lifeline facilities is proprietary, so they have not been mapped for this project and are not included in
Table 2-14 and Figure 2-10.
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TABLE 2-14: CRITICAL INFRASTRUCTURE
Number Facility Type
Facility Type
Essential Facilities
Transportation and Lifeline
Fire
1 Bridge
Police
2 Substation
EOC
1 Airport
Subtotal
4 Water Tank
High Potential Loss
Park
Child Care Center
6 Pump House
School
9 Subtotal
Library
2 Linear Infrastructure Type
Residential Elder Care Facility
1 Levee
Historic Building
4 Natural Gas Pipeline
Home Care Organization
1 Transmission Line
Family Child Care Home
4 Railroad
City-Owned Asset
46 Streets/Roadways
Airport
1
Alley
Vulnerable Housing
10
Cul-de-sac
Park
4
Driveway
Mobile Home Park
1
Interstate
Wastewater Treatment
2
Local road
Corp Yard
1
Primary Highway
Healthcare Center
5
Ramp
Affordable Housing
1
State/County highway
Evacuation Center
1
Subtotal
Communications Tower
3 Total
City Hall
2
Town Hall
1
Senior Center
2
Water Treatment
2
Subtotal
109
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7
1
1
3
4
4
20
Miles
1.66
2.88
0.43
2.89
0.14
0.1
0.43
4.67
37.79
3.2
1.97
1.55
49.85
57.71
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FIGURE 2-10: CRITICAL FACILITIES
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2.5.2 CITY UTILITIES
Among the most important considerations in ensuring sufficient mitigation against the effects of natural
hazards is the resilience of community utility infrastructure. This includes water supply, treatment, and
distribution systems and wastewater collection, treatment, and disposal systems. Through its system
master planning and capital improvement programming, the City of Cloverdale periodically evaluates
the status of its facilities to ensure that they are in good repair and resilient enough to withstand
hazardous conditions. In conjunction with its periodic rate studies, the City also ensures that revenues
are aligned with system improvement needs. Of particular importance is the City’s ongoing program to
replace older water and wastewater system components to mitigate against the effects of age and to
ensure resilience. Following are descriptions of several ongoing projects that will enhance resilience as
of January 2021.
▪ New Water Well: The Cloverdale Water Treatment Plant operates and maintains a series of shallow
wells along the Russian River. As wells age, their production capacity and reliability begins to drop off.
As part of its Capital Improvement Program (CIP), the City has developed plans for the replacement or
redevelopment of aged wells. This includes a proposed well site is on the eastern bank of the Russian
River on a City-owned lot in what is believed to be a water-rich site. In order to get the water to the
water treatment plant, the well pumps will need about ½ to 1 mile of pipeline, depending on the
preferred route.
▪ Ritter Reservoir No. 1: This bolt-together tank was installed in 1988 and is showing signs of
deterioration. The plan is to replace it with a more-reliable welded steel tank. The interior coating is
failing, and the bolt-together structure is leaking at about a dozen locations.
▪ Water Treatment Plant Chlorine Contact Tank Addition: The Cloverdale WTP currently has one
contact tank that has been in continuous operations since it was constructed in 2001. A redundant
tank is needed to assure continuous operations when one tank is removed from service.
▪ Water Main Replacement Program: The City’s water distribution system consist of pumps, pipes, and
reservoirs (tanks). A key component of keeping the distribution system resilient and reliable is to
replace older pipelines to avoid degrading water service, increasing water service disruptions, and
increasing expenditures for emergency repairs. The funding level of the City’s program would replace
approximately 200 feet of water mains per year.
▪ Sewer Replacement Program: This program addresses the sewer collection system renewal for older
pipelines or undersized pipelines.
▪ Sewer Rehabilitation Program: This program identifies pipelines that have sufficient capacity but
need extensive repair. Sewer lining allows the city to extend the service life of a sewer.
▪ Wastewater Treatment Plant Upgrade: Cloverdale’s wastewater treatment plant was built in 1980
and has not had any renewals/upgrades. The entire plant will need to be replaced within 10 to 20
years.

2.5.3 HOUSING FOR VULNERABLE RESIDENTS
Facilities that provide housing vulnerable residents are a special concern because these residents are at
particularly high risk during and following emergencies. This includes seniors, the disabled, farmworkers,
and others needing assistance. Table 2-15 lists facilities housing vulnerable residents in Cloverdale and
Figure 2-11 shows their locations. These facilities are also included in Figure 2-10.
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TABLE 2-15: FACILITIES HOUSING VULNERABLE RESIDENTS
Name
Address
Type
Citrus Commons
133 Healdsburg Avenue Senior Housing
Clear Water Lodge (outside city)
611 Cherry Creek Road
Assisted Living
Cloverdale Family Apartments
100 Healdsburg Avenue Farmworker Housing
Cloverdale Garden Apartments
18 Clark Avenue
Senior Housing
Cloverdale Healthcare Center
300 Cherry Creek Road
Seniors/Disabled General Care
Divine Senior Apartments
141 Healdsburg Avenue Assisted Living
King's Valley Senior Apartments
100 Kings Circle
Senior Housing
Oak Meadows Apartments
121 Healdsburg Avenue Assisted Living
Quincy Court
408 N. Cloverdale Blvd
Assisted Living
Villas Assisted Living
214 W 3rd Street
Assisted Living
Vine Ridge
247 Treadway Drive
Assisted Living
Vineyard Manor
101 Clark Avenue
Affordable Family

Units
34
15
32
70
76
32
99
2
2
6
58
36

FIGURE 2-11: FACILITIES HOUSING VULNERABLE RESIDENTS
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PLANNING AND DEVELOPMENT
2.6.1 GENERAL PLAN
The Cloverdale General Plan is a legal document, required by state law, which serves as the City’s
"constitution" for development and the use of land. The Cloverdale General Plan serves two primary
functions. As an information document, it describes existing conditions within the city and provides
development projections. As a policy document, the General Plan establishes a vision for the city’s
future that is representative of what Cloverdale will look like in 2025. The General Plan contains goals,
policies, and implementation programs or measures for land use, development, and environmental
quality that guide the physical development of the city consistent with the established vision. Using the
guidelines established by the General Plan, Cloverdale’s City Council and Planning Commission take
incremental steps toward achieving the larger development goals of the city. City staff also implements
policies and actions contained in the General Plan through day-to-day operations of the City
government.
The General Plan includes the following elements:
▪
▪
▪
▪
▪
▪
▪
▪

Land Use (LU)
Circulation (CE)
Noise (NE)
Parks and Recreation (PR)
Conservation, Design and Open Space (CDO)
Urban Lighting (UL)
Public Health and Safety (PS)
Housing (H)

These elements collectively address the statutory requirements laid out in the California Government
Code (Section 65300 et seq.).
The Cloverdale General Plan was comprehensively updated in 2009. Since then, the City has worked to
implement the policies outlined in the General Plan. The various departments that make up the City of
Cloverdale work collaboratively to implement various aspects of the General Plan. This includes the City
Manager's office, Administrative Services (Finance), Public Works (Engineering, Water, Sewer, Parks and
Recreation), Police (including dispatch), and Community Development (Planning and Building).
The Land Use Element of the General Plan establishes the long-term vision for development and
conservation of natural resources within and immediately surrounding Cloverdale. The General Plan
Land Use Map (Figure 1-1) depicts the spatial distribution of planned uses in four broad land use
categories: Residential, Commercial, Industrial, and Other. These four categories are further divided into
the land use designations described in Table 2-16.
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FIGURE 2-12: GENERAL PLAN LAND USE MAP
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TABLE 2-16: GENERAL PLAN DESIGNATIONS
Designation
Residential
Rural Residential (RR)
Low Density
Residential (LDR)
Medium Density
Residential (MDR)
High Density
Residential (HDR)
Commercial
Office/Residential
(OR)

Res Density
Floor(Units/Acre) Area Ratio
1 DU/5 ac
4 DUs/ac
8 DUs/ac
16 DUs/ac

0.35-0.40 Applies to hillside, hilltop, and ridgeline areas, generally defined as
areas that are above 400 feet in elevation.
0.35-0.40 Intended for traditional single-family subdivision development. It
applies primarily to areas that have been subdivided since 1960.
0.35-0.40 Allows a variety of development types including single-family detached
units, duplexes and triplexes, and lower-density rental units.
0.35-0.40 Allows high-density condominiums or apartments and is intended for
areas that are close to services such as shopping, employment, or
transportation.

20 DUs/ac

0.8

Downtown
Commercial (DTC)

20 DUs/ac

3.0

General Commercial
(GC)
Service Commercial
(SC)
Destination
Commercial (DSC)

20 DUs/ac

1.0

2 DUs/ac

1.0

Transit-Oriented
Development (TOD)
Industrial
General Industry (GI)

20 DUs/ac

3.0

1.0

0.6

Business Park (BP)

0.6

Other
Public, Quasi-Public,
Institutional (P)

1.0

Conservation (CF)

1 DU/160 ac

Description

Promotes a combination of professional office and moderate-density
housing and acts as a transitional buffer area between the higher
intensity DTC and residential uses.
Creates a center for the city, an accessible focal point that provides
neighborhood- and pedestrian-oriented commercial uses. Allows a wide
variety of uses and encourages residential above first-floor businesses.
Provides for community-serving commercial uses. Applies to areas
around the downtown and the Furber Ranch Plaza shopping center.
Intended for heavier commercial uses, including those that are
automobile or low impact.
Intended to encourage recreation and tourist-commercial uses to serve
as a distinctive entry into the city. Residential development is a
secondary use.
Provides high-density residential and destination uses that directly
contribute riders for the SMART rail.
Intended for industrial uses (light and quasi-heavy) that have as few
environmental effects as possible. Generally located away from
residential uses and sensitive habitats. Primary uses include lightmanufacturing, limited manufacturing, industrial parks, wineries,
lumber mills, assembly, warehousing and distribution. Secondary uses
include professional office and research and development.
Intended primarily for professional office and research and
development. Secondary uses include limited light industry, industrial
parks, wineries, warehouses, and nurseries.
Provides for government-owned facilities, public and private schools,
parks and cultural facilities, and quasi-public uses, including such
facilities as City sewage and water treatment and distribution facilities,
churches, libraries, schools, special care facilities, and the City airport.
Residential, commercial and industrial uses are discouraged.
Intended to manage and preserve biological, visual, and agricultural
resources. Housing units are allowed at very low densities.

Table 2-17 summarizes how the various land use designations are applied within the Cloverdale city
limits. The table depicts net acreage, which is derived from calculating the area within legal parcels
throughout the city. This excludes land within public rights-of-way (e.g., local streets, Highway 101). As
Table 2-17 shows, approximately half of Cloverdale (790 acres) is designated for residential uses, with
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just over 500 acres designated as Low Density Residential, which represents 31.2 percent of the city.
Approximately 360 acres (22.4 percent) are designated for commercial uses. Much of the commercial
land is, however, located in the area covered by the as-yet-undeveloped Alexander Valley Specific Plan
(designated Destination Commercial).
TABLE 2-17: GENERAL PLAN DESIGNATIONS BY QUADRANT
GP Designation
Residential
Rural Residential (RR)
Low Density Residential (LDR)
Medium Density Residential (MDR)
High Density Residential (HDR)
Subtotal
Commercial
Office/Residential (OR)
Downtown Commercial (DTC)
General Commercial (GC)
Service Commercial (SC)
Destination Commercial (DSC)
Transit-Oriented Development (TOD)
Subtotal
Industrial
General Industrial (GI)
Business Park (BP)
Subtotal
Other
Public/Institutional (P)
Conservation Features (CF)
No Designation
Subtotal
Total

Northwest
(NW)

Northeast
(NE)

Southwest
(SW)

Southeast
(SE)

Total

% of Total

0.4
126.2
23.5
150.1

112.5
13.2
54.1
3.4
183.2

301.6
10.2
25.5
337.3

7.4
60.5
9.1
42.7
119.8

120.2
501.5
97.0
71.6
790.3

7.5%
31.2%
6.0%
4.5%
49.2%

5.6
3.0
0.4
2.9
11.9

3.8
3.6
0.6
7.9

1.9
3.6
12.1
18.7
13.3
49.6

1.5
4.9
5.5
5.0
259.1
14.4
290.3

12.8
15.0
18.0
27.2
259.1
27.6
359.8

0.8%
0.9%
1.1%
1.7%
16.1%
1.7%
22.4%

-

-

22.6
6.4
29.0

46.0
27.1
73.1

68.6
33.5
102.1

4.3%
2.1%
6.3%

35.8
3.5
1.1
40.4
202.3

44.8
9.3
54.2
245.3

33.1
100.7
133.8
549.6

109.4
18.2
127.6
610.7

223.1
104.1
28.6
355.8
1,608.0

13.9%
6.5%
1.8%
22.1%
100.0%

2.6.1.1 Urban Growth Boundary
Policy LU-3-1 of the City’s 2009 General Plan called for the development of an Urban Growth Boundary
(UGB) “that allows urban development within the boundaries and does not allow urban development
outside the boundaries.” The policy included exceptions for two developed areas (Industrial and Asti
Exception Areas). Implementation LU-3-1.a called for the preparation of a UGB Ordinance to be placed
on the ballot in the first election following adoption of the General Plan. Following-up on that
commitment, the City Council placed an item on the November 2, 2010 general election ballot and the
city’s voters approved the 20-year UGB to accomplish the following:
▪ Restrict urban development outside the Urban Growth Boundary and specified exception areas;
▪ Stipulate that City water and sewer service shall not be extended to development outside of the
Urban Growth Boundary, except as specified in Policy LU 3-1 and permitted by law;
▪ Manage growth in a manner that fosters and protects the small town character of Cloverdale while
encouraging economic development appropriate to Cloverdale; and
▪ Promote stability in long term planning for the City.
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2.6.2 EXISTING DEVELOPMENT / VACANT LAND
According to the Sonoma County Assessor, approximately 1,122 of the 1,608 net acres (69.7 percent) in
Cloverdale’s city limits are currently developed (based on property assessment categories). Most of the
developed land in the city consists of residential development (726.4 acres /64.8 percent). The next
highest share is for public or open space uses, including the City’s water and wastewater treatment
plants, the airport, city parks, Cloverdale River Park, and Cloverdale Springs Preserve. Together these
properties account for over 260 acres and 23.4 percent of the developed land in the city limits.
Commercial and industrial uses account for only 7.3 and 4.6 percent of the developed land, respectively.
Of the approximately 487 acres of land classified as vacant by the Assessor, 259 are within the Alexander
Valley Specific Plan and another 90 are in areas designated for public or open space uses. Of the
remaining vacant land, 64 acres are designated for residential uses, 19 for commercial uses, and 51 for
industrial uses.
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Local Governing Body

CHAPTER 3. PLAN ADOPTION AND POINTS OF CONTACT
ADOPTION BY LOCAL GOVERNING BODY
The Cloverdale City Council is responsible for the review, approval, and adoption of the Local Hazard
Mitigation Plan (LHMP). It is also the intent of City Staff to take appropriate actions to ensure the LHMP
remains as a part of the normal business operations.
A City Council Resolution adopting the Local Hazard Mitigation Plan, as required by the Disaster
Mitigation Act of 2000, was enacted on Month XX, 2021. The resolution is located in the forward of this
document.

PROMULGATION AUTHORITY
The authority for the adoption of the Local Hazard Mitigation Plan by the City of Cloverdale is the City
Council:
▪
▪
▪
▪
▪

Mayor – Vacant
Vice Mayor – Marta Cruz
Councilmember – Melanie Bagby
Councilmember – Todd Lands
Councilmember – Gus Wolter

PRIMARY POINT OF CONTACT
The Point of Contact for information regarding this LHMP is:
▪ Mark Rincon, PE
City Engineer/Public Works Director
City of Cloverdale
124 N Cloverdale Boulevard
Cloverdale, CA 95425
(707) 894-1728
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CHAPTER 4. WHAT’S NEW
This section of the plan includes background information on Cloverdale’s mitigation planning history and
provides an overview of the City’s implementation of the 2011 Annex to the ABAG Multi-Hazard
Mitigation Plan. It also explains the City’s decision to separate from regional, multi-jurisdictional
mitigation planning processes and prepare a jurisdiction-specific local hazard mitigation plan.

MITIGATION PLANNING HISTORY
4.1.1 ABAG MULTI-HAZARD MITIGATION PLAN (2005)
In July 2005, the City of Cloverdale adopted its first hazard mitigation plan as required by DMA 2000. As
a jurisdictional annex to the 2005 Association of Bay Area Governments (ABAG) Multi-Hazard Mitigation
Plan (MHMP), the 2005 plan provided a high-level overview of the hazards affecting Cloverdale. It
included implementation strategies, or action items, listed under the eight major commitments in the
ABAG MHMP, rather than by hazard. The implementation strategies were grouped by topic, with each
group addressed individually in the chapter text. Under this plan framework, each of the cities and
counties listed as participating jurisdictions, including Cloverdale, were tasked with finding ways to
address these strategies by reducing identified risks. For each of the potential mitigation strategies,
participating local governments were asked to identify their priorities based on the following factors:
▪ Level of hazards identified
▪ Preliminary risk assessment conducted on a regional level
▪ Supplementary hazard and risk assessment information developed by ABAG for each local government
on the interactive internet site: http://quake.abag.ca.gov/mitigation
▪ Any specific studies conducted by the local government and included in that local government’s Annex
to this plan.
The result of the 2005 planning process was an annex to the ABAG MHMP that focused on Cloverdale’s
priorities. The Cloverdale City Council adopted that annex on July 27, 2005.

4.1.2 ABAG MULTI-HAZARD MITIGATION PLAN UPDATE (2010 CYCLE)
In 2010, per the guidance of DMA 2000, ABAG initiated an update of the 2005 MHMP, including the
annexes for all participating jurisdictions. As part of the 2010 ABAG planning effort, the City of
Cloverdale Mitigation Planning Committee was provided a list of over 300 mitigation actions to approve,
implement, and monitor. Mitigation actions from the ABAG planning effort were grouped into the
following categories:
▪
▪
▪
▪
▪
▪
▪
▪

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H

Infrastructure (INF)
Health (HEAL)
Housing (HSNG)
Economics (ECON)
Government (GOVT)
Education (EDUC)
Environment (ENVI)
Land Use (LAND)

As a participant in the 2010 ABAG multi-jurisdictional planning process, City of Cloverdale staff reviewed
the mitigation strategies in the multi-jurisdictional plan for their relevance to Cloverdale. In accord with
the ABAG planning process, this review was based on a variety of criteria, including technical and
administrative feasibility, political acceptability, social appropriateness, legal implications, economic
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soundness, and potential harmfulness to the environment or Cloverdale’s heritage. Representatives
from multiple City departments met to review progress on the City of Cloverdale’s 2005 strategies and
to identify and prioritize additional mitigation strategies to update those included in the 2005 annex.
The City’s hazard mitigation team also prioritized specific mitigation tasks for the five-year
implementation period and, in doing so, identified locally-appropriate implementation processes,
funding strategies, responsibilities, and approximate implementation time frames. The mitigation
actions and priorities were adopted by the City Council on December 14, 2011, as an updated annex to
the ABAG MHMP. Cal OES and FEMA subsequently approved the City’s annex as compliant with DMA
2000 mandates.

4.1.3 2015 UPDATE CYCLE
For the 2015 update cycle, ABAG opted to discontinue the preparation and maintenance of the regional
MHMP. Instead, as part of its Resilience Program, ABAG partnered with the Bay Conservation and
Development Commission (BCDC) to provide technical support to local governments in preparing local
mitigation plans. The partnership focused on addressing overlapping mandates for the preparation of
mitigation plans, general plan safety elements, and climate adaption plans. The City of Cloverdale did
not participate in the transition from regional to local mitigation planning, so the annex prepared as part
of the 2010-2011 planning process remains as Cloverdale’s most recently adopted mitigation plan.

IMPLEMENTATION PROGRESS
The 2011 Jurisdictional Annex to the ABAG plan, adopted and approved by the City of Cloverdale and
approved by Cal OES and FEMA, has been implemented through various ongoing projects, plans and
programs. With respect to the mitigation action items and strategy developed in 2010, Cloverdale has
been making improvements toward lowering natural hazard risk to life and property within the city.
Significant risk reduction efforts have been made through the City’s floodplain management practices,
hillside development regulations, and fire hazard abatement. The City has also invested considerable
energy in general emergency management activities, including updating its emergency operations plan
and hosting an extensive emergency preparedness process, including Resilient Cloverdale, as described
in Section 5.2.1.4 of this report.

WHAT’S NEW IN THE 2020 LHMP
The 2020 LHMP marks the City’s transition from regional, multi-jurisdictional mitigation planning
(through ABAG) to locally-focused mitigation planning. This transition has resulted in a much more
refined understanding of Cloverdale’s vulnerability to hazards, with a parcel-specific evaluation of that
vulnerability. This level of review, which was not feasible through the ABAG planning processes, has
allowed the City to develop much more focused and locally-appropriate mitigation strategy. The result is
a substantially enhanced empirical basis for mitigation planning and a set of mitigation actions and
projects that can be more effectively integrated into the City’s day-to-day operations. This includes the
City’s General Plan Public Health and Safety Element, which was updated in conjunction with this LHMP.
The 2020 LHMP is a much more tangible and integral component of the City’s administrative and
operational regime than could reasonably be expected of an annex to a multi-jurisdictional plan.
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CHAPTER 5. PLANNING PROCESS
This LHMP is intended to be a community-driven, living document. The process by which and the tools
with which the LHMP was prepared reflect this intent. The framework that establishes the requirements
for this prioritizes that the planning and implementation process by encouraging integration of hazard
mitigation into day-to-day decision-making. This section describes each stage of the planning process
used to develop the LHMP, specifically referencing the FEMA-recommended steps as enumerated in
federal regulations and outlined below.

DISASTER MITIGATION ACT OF 2000
The Robert T. Stafford Disaster
Relief and Emergency Assistance
Act, as amended by the Disaster
Mitigation Act of 2000 (DMA 2000),
is intended to “reduce the loss of
life and property, human suffering,
economic disruption, and disaster
assistance costs resulting from
natural disasters.” Under this
legislation, state, tribal, and local
governments must develop a
hazard mitigation plan as a
condition for receiving certain
types of non-emergency disaster
assistance through FEMA Hazard
Mitigation Assistance. The
statutory requirements for hazard
mitigation plans can be found at 42
U.S.C. § 5165. FEMA regulations
implementing the DMA 2000 are
located at 44 C.F.R. § 201.6 et seq.
FEMA suggests four major planning
steps based on its regulations:
▪
▪
▪
▪

Step 1: Organizing resources
Step 2: Assessing risk
Step 3: Developing the Mitigation Strategy
Step 4: Adopt and Implement the Plan

The City followed the FEMA four step process, as described below.

STEP 1: ORGANIZE RESOURCES
As recommended by FEMA guidelines, the first step of the hazard mitigation planning process is
organizing resources. This step consists of building planning teams, collecting and reviewing documents,
and organizing public outreach efforts.
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5.2.1 BUILDING THE PLANNING TEAM
The Planning Team, key to the backbone of the planning process, was critical for the development of the
City of Cloverdale LHMP. The Planning Team consisted of the City’s Project Management Team, the
Hazard Mitigation Planning Committee, and City’s Consultant Team. The Planning Team provided
overarching guidance and input throughout development of the LHMP.

5.2.1.1 Project Management Team/Internal Technical Committee
At the core of the LHMP planning process is the City’s Project Management (PM) Team, which also
served as the Internal Technical Team for the plan development process. The PM Team was integral in
ensuring the success of the planning process and it maintains key responsibility for implementing and
maintaining the LHMP. Members of the project management team were also a part of the LHMP Hazard
Mitigation Planning Committee (HMPC). Table 5-1 lists the members of the PM Team and their titles.
TABLE 5-1: PROJECT MANAGEMENT TEAM/INTERNAL TECHNICAL COMMITTEE
Members
Title
David Kelley
City Manager
Mark Rincon
City Engineer/Public Works Director (Project Manager)
Kevin Thompson
Assistant City Manager/Community Development Director
Jason Ferguson
Chief of Police
Eric Janzen
Senior Engineering Technician
Rafael Miranda
Associate Planner
Michael Morrissey
Airport Manager
Irene Camacho-Werby
City Clerk
Susie Holmes
Finance Director

5.2.1.2 Hazard Mitigation Planning Committee (HMPC)
To support City staff and to provide relevant expertise, the City formed a Hazard Mitigation Planning
Committee (HMPC) in accordance with state and federal requirements. The HMPC included
representatives from local, state, federal agencies, and departments with significant interests in the
community and/or mitigation. The HMPC met several times during the planning process to contribute to
development of the LHMP. Members of the project management team were also a part of the LHMP
HMPC. HMPC members, along with their respective titles and roles, are listed in Table 5-2.
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TABLE 5-2: HAZARD MITIGATION PLANNING COMMITTEE
HMPC Members
Affiliation
Bryan Albee
Sonoma County Transit
Bert Bernstein
Cloverdale Senior Center/Clover Springs
Brian Bottari
Comcast
Richard Diaz
Sonoma County Department of Emergency Management
Misty Gutierrez
California Governor’s Office of Emergency Services (Cal OES)
Melanie Hall
Cloverdale Senior Center/Clover Springs
Eric Hoffmann
CAL FIRE Sonoma Lake Napa Unit
Daniel Homsey
Resilient Cloverdale! Consultant
Diana Homsey
City Emergency Operations Consultant
Lisa Hulette
Permit Sonoma
Jason Jenkins
Cloverdale Fire Protection District
Mike McAfee
AT&T
Joanne Parker
Sonoma Marin Area Rail Transit (SMART)
Rick Scaramella
Cloverdale Unified School District
Aleka Seville
Regional Climate Protection Authority
Janet Spilman
Sonoma County Transportation Authority (SCTA)
Mike Thompson
Sonoma Water
Scott Warner
PG&E
Jim Wickham
PG&E
Katie Young
Cloverdale Citrus Fair

5.2.1.3 LHMP Consultant Team
To assist the City and the HMPC, the City enlisted the Consultant Team of Lagomarsino Planning +
Management and Dynamic Planning + Science based on its expertise in assisting public sector entities
with developing hazard mitigation plans and strategies for particular hazard prone areas. The team
supported the City through facilitation of the planning process, data collection, meeting material
development, and Plan development. The LHMP Consultant Team, as shown in Table 5-3, consists of a
variety of hazard mitigation and certified urban planning professionals.
LHMP Team Members
Bob Lagomarsino, AICP
Ethan Mobley, AICP
Brian Greer
Alex Krebs
Pete Parkinson, AICP

TABLE 5-3: LHMP CONSULTANT TEAM
LHMP Update Team Role
Affiliation
Project Manager
Lagomarsino Planning+Management
Senior Planner
Dynamic Planning + Science
GIS Specialist/Spatial Analyst
Dynamic Planning + Science
Data Visualization Associate
Dynamic Planning + Science
Policy Advisor
Consultant

5.2.1.4 Resilient Cloverdale Steering Committee
Launched in the aftermath of the 2019 Kincade Fire, Resilient Cloverdale is
the largest cross-sector readiness initiative in Cloverdale’s history. Led by
the City Manager’s office in partnership with the Mayor, City Council, the
Citrus Fairgrounds, the Senior Center, CERT, Kiwanis and Lyons Service
Clubs and Latino Unidos and more, Resilient Cloverdale is a locallymanaged year round initiative. The goals of the organization are as follows:
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▪ Advance overall readiness of the City by investing in systems, relationships and resources to ensure
any future response to disasters is done in an equitable and inclusive manner regardless of operating
conditions (like a global pandemic).
▪ Increase the level of readiness of the Cloverdale Citrus Fairgrounds to respond to the surges in
demand for care and shelter.
▪ Establish a local COAD (Community Agencies Active in Disaster) to support Cloverdale’s readiness and
response goals encompassing all populations in the community.
Several members of the LHMP Planning Team also participated in the Resilient Cloverdale Process,
serving as members of the Steering Committee for the effort, which ran parallel with the LHMP planning
process.

5.2.2 MEETINGS
Members of the LHMP Planning Team met numerous times throughout the planning process. Table 5-4
provides a summary of the meetings conducted throughout the planning process, including meeting
date, type, and topics discussed. Meeting documentation, including agendas, PowerPoint presentations,
minutes, sign-in sheets, and other relevant handouts, are included in Appendix B.
Date
November 18, 2019

February 6, 2020

February 28, 2020

May 12, 2020

July 16, 2020

TABLE 5-4: MEETING SUMMARY
Meeting Type
Topics
PM Team/Internal Technical Team ▪ Recap from Internal Kick-off
▪ Mitigation Planning Defined
▪ Background
▪ Planning Process
▪ Overall Objectives
▪ Project Schedule
▪ Tasks / Accomplishments
▪ Risk Assessment Data Review
▪ EQ Scenario Development
▪ Hazard Focus / Risk Factor Exercise
▪ Next Steps
HMPC Meeting #1
▪ Project Re-Cap
▪ Risk Assessment Data Review
▪ Hazard Prioritization
▪ Next Steps
Resilient Cloverdale! Workshop
▪ Mitigation Refresher
▪ Meeting #2 Recap
▪ Problem Statement Exercise
PM Team/Internal Technical Team ▪ Mitigation Actions Review
▪ Mitigation Exercises:
▪ Close Out / Next Steps
HMPC Meeting #2
▪ Overview of Project Website
▪ Overview of Risk Assessment
Mapping Portal (RAMP)
▪ Risk Assessment Overview
▪ Hazard Profiling
▪ Hazard Prioritization Exercise
▪ Stakeholder Involvement Overview
▪ Community Survey Review
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Date
September 15, 2020

Meeting Type
PM Team/Internal Technical Team

▪
▪
▪

September 23, 2020

▪
▪

City Council Workshop

▪
January 21, 2021

PM Team/Internal Technical Team

▪

▪
March 15, 2021
April 20, 2021

PM Team/Internal Technical Team
HMPC Meeting #3

▪
▪

Topics
Community Survey Results Review
Risk Assessment Review (Exposure
Analysis/Damage Estimation)
Mitigation Strategy (Problem
Statements/Mitigation Action)
Community Survey Results Review
Risk Assessment Review (Exposure
Analysis/Damage Estimation)
Mitigation Strategy (Problem
Statements/Mitigation Action)
Review of Draft Mitigation Actions
(using the Mitigation Action
Support Tool—MAST)
Overview of the In-progress
Internal Draft LHMP
Review of Internal Draft LHMP
Review of Administrative Draft
LHMP

STAKEHOLDER CONSULTATION/OUTREACH
Stakeholder consultation is an important and required component of any LHMP update. Specifically,
Federal law calls for “an opportunity for the public to comment on the plan during the drafting stage
and prior to plan approval” (44 CFR §201.6(b)(1)). The Outreach Strategy for the preparation of this
LHMP was initially conceived to maximize stakeholder involvement throughout the planning process,
with an emphasis on opportunities for direct community participation via web-based tools, local media,
and face-to-face events. With the advent of the Covid-19 crisis in early 2020, the City had to adapt its
strategy, with a new focus on virtual participation. In compliance with sound planning practice and
FEMA requirements, the general public was given an opportunity to be involved in developing the
mitigation plan through a community survey, project websites, and public review. Each is described
below.

5.3.1 COMMUNITY SURVEY
To gain a better understanding of community concerns and awareness concerning hazard mitigation and
to solicit opinions about hazard prioritization and interest in mitigation measures, the City prepared and
distributed a 13-question community survey in both English and Spanish. The survey, which was
available from June through August 2020, was publicized via the project website, the City’s website, the
City’s Facebook page, and local press. It was made available in formats suitable for use on a variety of
devices (see mobile and desktop computer screenshots Figure 5-1). The City received over 150
completed surveys, with respondents representing a geographic distribution that roughly paralleled
Cloverdale’s population (see Table 5-5).
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FIGURE 5-1: COMMUNITY SURVEY SCREENSHOTS

TABLE 5-5: COMMUNITY SURVEY RESPONSE GEOGRAPHIC DISTRIBUTION
Number of
Quadrant
Responses
% of Total
Northwest (NW)
34
21.8%
Northeast (NE)
18
11.5%
Southwest (SW)
74
47.4%
Southeast (SE)
27
17.3%
Other (outside city limits)
3
1.9%
Total
156
100.0%
Among the objectives of the community survey was to gauge concerns about the various hazards
potentially affecting Cloverdale, ranging from “not concerned” to “extremely concerned.” Table 5-6
summarizes the citywide concerns, with drought, health pandemic, and wildfire being the hazards of
greatest concern.
Table 5-7 shows the hazards of greatest concern (“Concerned” to “Extremely Concerned”) for each of
the city’s four quadrants and overall. Detailed results of the survey are presented in Appendix A:
Community Survey Summary.
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TABLE 5-6: COMMUNITY CONCERNS, CITYWIDE
Hazard
Climate Change
Dam Failure
Drought
Earthquake
Flooding
Geological Hazard
Health Pandemic
Severe Summer Weather
Severe Winter Weather
Wildfire

Not
Concerned
12.3%
62.6%
1.9%
7.7%
47.1%
41.9%
3.9%
14.8%
36.8%
0.6%

Somewhat
Concerned
14.2%
24.5%
14.2%
29.0%
27.7%
31.0%
10.3%
12.9%
25.2%
8.4%

Concerned
20.6%
11.0%
21.9%
34.8%
16.8%
22.6%
20.6%
25.8%
23.9%
12.3%

Very
Concerned
29.0%
1.3%
33.5%
20.6%
7.1%
2.6%
27.7%
28.4%
8.4%
19.4%

Extremely
Concerned
23.9%
0.6%
28.4%
7.7%
1.3%
1.9%
37.4%
18.1%
5.8%
59.4%

TABLE 5-7: COMMUNITY CONCERNS BY QUADRANT (CONCERNED TO EXTREMELY CONCERNED)

Hazard
Climate Change
Dam Failure
Drought
Earthquake
Flooding
Geological Hazard
Health Pandemic
Severe Summer Weather
Severe Winter Weather
Wildfire

City of Cloverdale
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Northwest
(NW)

Northeast
(NE)

Southwest
(SW)

Southeast
(SE)

Citywide

34 Responses

18 Responses

74 Responses

27 Responses

153 Responses

73.5%
8.8%
76.5%
61.8%
20.5%
17.6%
85.3%
67.7%
35.3%
91.2%

61.2%
11.1%
72.2%
44.4%
50.1%
27.9%
61.1%
66.7%
33.4%
94.5%

75.7%
10.9%
90.5%
70.3%
16.2%
27.0%
91.9%
75.6%
40.6%
91.9%

74.0%
22.2%
81.4%
59.2%
37.0%
33.3%
85.1%
70.3%
37.0%
85.1%

73.5%
12.9%
83.8%
63.1%
25.2%
27.1%
85.7%
72.3%
38.1%
91.1%
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5.3.2 LHMP UPDATE PROJECT PORTAL AND WEBSITE
The City worked with its consultant team to stand-up
a project portal at mitigatehazards.com/cloverdale/
to serve as a centralized project information and filesharing platform. This website provides a tool for
project management, collaborative content, and a one-stop-shop for mitigation planning resources. In
addition to internal coordination, the project portal played a critical role in involving the public
throughout the planning process and documenting public involvement, including the community survey,
meetings, and working sessions. Resources such as the Risk Assessment Mapping Platform (RAMP) and
links to all meeting summaries are available to the public via the website. Project participants and
stakeholders used the website as a project resource for the duration of the planning process and will
continue to have access during the 5-year update cycle and beyond.
In addition to the project portal, the City added a page to its website (cloverdale.net/437/CloverdaleLocal-Hazard-Mitigation-Plan) to provide updates on the project and the planning process. The City also
posted notices on the frontpage of its website concerning various project-related activities (e.g.,
community survey, public meetings).

STEP 2: ASSESS THE HAZARD RISK
In accordance with FEMA requirements, the LHMP Planning Team and the HMPC identified and
prioritized the natural hazards affecting Cloverdale and assessed the vulnerability to each priority
hazard. Results from this phase of the LHMP planning process aided subsequent identification of
appropriate mitigation actions to reduce hazard risks in specific locations, as detailed below.

5.4.1 IDENTIFY/PROFILE HAZARDS
Based on a review of past hazard events, existing plans, reports, and other technical
studies/data/information, the HMPC determined which hazards could affect Cloverdale. This included
review of historic accounts of hazard events as documented in newspapers, including archival records of
the Cloverdale Reveille, which provided contemporaneous reports on the effects of earthquakes, floods,
fires, landslides, and epidemics in Cloverdale. The HMPC completed a Risk Factor Exercise to determine
priority hazards to be assessed in future LHMP planning processes.

5.4.2 ASSESS VULNERABILITIES
Assessing vulnerabilities exposes the unique characteristics of individual hazards and begins the process
of narrowing down which areas within Cloverdale are vulnerable to specific hazard events. The
vulnerability assessment included a GIS mapping tool to overlay and examine vulnerabilities in more
depth. These methodologies helped determine vulnerable populations, infrastructure, and potential loss
estimates. Detailed information on vulnerability assessments for each hazard is provided in Chapter 6.

5.4.3 WEB-BASED RISK ASSESSMENT MAPPING AND ANALYSIS
The web-based and interactive Risk Assessment Mapping Platform (RAMP), accessible via the project
website at www.mitigatehazards.com, allows interactive discovery of robust risk assessment data
developed especially for Cloverdale. RAMP is a mapping platform built specifically for mitigation
planning. It displays population and property information overlaid with natural hazards layers to bring
interactivity and individual discovery to the GIS analysis performed for the LHMP. Figure 5-2 shows the
location of RAMP on the project website.
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FIGURE 5-2: RAMP MAP ACCESS AT MITIGATEHAZARDS.COM

The Planning Team used RAMP in meetings and as needed to understand vulnerabilities of people and
property, including critical facilities. RAMP’s robust data filtering and summation capabilities enable the
user to visualize vulnerabilities at the facility level with detailed information on the number of structures
exposed to assorted natural hazards. This allows the City to pinpoint vulnerabilities and characterize the
nature and extent of problems posed by hazards. Figure 5-3 shows RAMP’s web-based interface.
FIGURE 5-3: RAMP SHOWING CRITICAL FACILITIES IN THE 100-YR FLOOD ZONE
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STEP 3: DEVELOP MITIGATION STRATEGY
The City’s LHMP was prepared in accordance with DMA 2000 and FEMA’s LHMP guidance documents,
with an explicit strategy and blueprint for reducing potential losses identified in the risk assessment
based on existing authorities, policies, programs, resources, and the City’s ability to expand on and
improve these existing tools. Developing the LHMP involved identifying priorities, assessing existing
capabilities and identifying mitigation actions. This step of the LHMP planning process is summarized
below.

5.5.1 IDENTIFY / SET GOALS
The HMPC identified goals for the plan, consistent with FEMA requirements. The goals are derived from
the City’s General Plan Health and Safety Element, with adaptations based upon the current hazard
environment. The Goals are presented in Chapter 7.

5.5.2 DEVELOP CAPABILITY ASSESSMENT
A capability assessment is a comprehensive review of all the various mitigation capabilities and tools
currently available to the City. The intent of the assessment is to provide an understanding of the City’s
readiness to implement hazard mitigation, including identification of ways to improve the City’s
capabilities. The HMPC identified planning, regulatory, technical, financial, and administrative
capabilities to implement mitigation actions. It also reviewed the City’s deployment of or access to
education and outreach tools to advance hazard mitigation. These capabilities are detailed in Chapter 7.

5.5.3 IDENTIFY HAZARD PROBLEM STATEMENTS
In response to the risk assessment process and the hazards prioritized through that process, the HMPC
developed a series of problem statements that summarized how various hazards affect Cloverdale.
Hazard problem statements focused on the nature of the impact caused by each hazard, who or what is
at risk (i.e., victims), and what might exacerbate the threat posed by the hazard. Examples of each are
shown in Figure 5-4. These problem statements provided the basis for identifying mitigation actions
(planning activities and improvement projects) to solve the problems.
FIGURE 5-4: PROBLEM STATEMENT EXAMPLES

IMPACT
▪ Casualties
▪ Property damage
▪ Business interruption
▪ Financial loss
▪ Environmental contamination
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VICTIM
▪ Vulnerable population
exposed to hazards
▪ Care facilities in high hazard
areas
▪ School Children in high hazard
areas
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THREAT
▪ Increased fuels due to drought
▪ Hotter, drier climate
▪ More intense storms
▪ Impervious surfaces / greater
runoff
▪ Invasive species
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Hazard Problem Statements are summarized in tabular form at the conclusion of each hazard profile in
Section 6.4 of Chapter 6 and are also uploaded in an interactive web-based Mitigation Action Support
Tool (MAST), as described below.

5.5.4 REVIEW POSSIBLE MITIGATION ACTIVITIES
The HMPC identified a range of mitigation actions to address (solve) the problems identified through the
risk assessment process. These included physical improvements (or projects) and improvements to
planning processes or operational capabilities, with a mix of short-term and long-range commitments. A
detailed description and prioritization of identified mitigation actions and the implementation strategy is
provided in Section 7.4 of Chapter 7 (Mitigation Strategy).

5.5.5 ASSEMBLE MITIGATION ACTION SUPPORT TOOL (MAST)
As a living document, hazard problem statements and mitigation activities will be updated through a
web-based application developed specifically for the City. The Mitigation Action Support Tool (MAST) is
accessible through www.mitigatehazards.com/cloverdale.
MAST is a web-based interactive tool that enables multiple users to search, view, enter, and update
mitigation actions, ideas or projects, and other information. MAST provides City staff and plan reviewers
(Cal OES/FEMA) access to valuable mitigation information that can be leveraged by future planning or
other risk reduction efforts in Cloverdale. Users can update the status of their mitigation projects
throughout the planning lifecycle and this web-based tool will improve the City’s ability to apply for
FEMA’s Hazard Mitigation Assistance (HMA) grant programs including initial grant application processes
through Cal OES.
FIGURE 5-5: MAST SCREEN SHOT
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STEP 4: PREPARE, ADOPT, AND IMPLEMENT THE PLAN
This LHMP consists of a compilation of information, data, and
narrative developed during the plan preparation process. It
reflects the results of an iterative process that included Planning
Team drafting and several rounds of review and comment by the
HMPC, the public, Cal OES, and FEMA.

5.6.1 PLAN REVIEW AND REVISION
Once the City’s Planning Team completed the Draft LHMP, the
City initiated a public and agency review and revision process.
The Draft was made available to the public and the City solicited
and received comments. Notice of the public comment period is
included in Appendix B. The Planning Team reviewed the public
comments and, as appropriate, revised the Draft Plan to respond
to them. The City then submitted the revised Draft LHMP to
FEMA and Cal OES for review and approval, as required by DMA
2000.

5.6.2 PLAN ADOPTION AND SUBMITTAL
Following approval by Cal OES and FEMA, the LHMP was adopted
by the City Council. Copies of the resolutions are provided in the
forward of this document. NOTE: adoption proceedings will be
completed after approval by Cal OES and FEMA.

5.6.3 IMPLEMENT, EVALUATE, AND REVISE THE PLAN
The true worth of any mitigation plan is its effectiveness in reducing risk from natural hazards and
success under FEMA’s grant programs. The plan has been designed to meet the requirements of the
Robert T. Stafford Act and DMA 2000 and maintain eligibility under FEMA’s Hazard Mitigation Assistance
(HMA) grant programs. Currently, FEMA administers three programs that provide funding for local
agencies with approved mitigation plans: Hazard Mitigation Grant Program (HMGP), Flood Mitigation
Assistance (FMA) Program, and Building Resilient Infrastructure and Communities (BRIC) Program.
▪ HMGP assists in implementing long-term hazard mitigation planning and projects following a
Presidential major disaster declaration.
▪ BRIC, which replaces FEMA Pre-Disaster Mitigation (PDM) program, provides support for communities
through capability- and capacity-building; encouraging and enabling innovation; promoting
partnerships; enabling large projects; maintaining flexibility; and providing consistency. The program
provides funds for hazard mitigation planning and projects on an annual basis.
▪ FMA provides funds for planning and projects to reduce or eliminate risk of flood damage to buildings
that are insured under the National Flood Insurance Program (NFIP) on an annual basis.
For more information about FEMA HMA, visit: www.fema.gov/hazardmitigation-assistance.
The City will update and monitor this plan in accordance with all FEMA requirements in order maintain
eligibility for FEMA HMA. Evaluation and revision procedures for this plan are detailed in Chapter 8.
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5.6.4 PLAN MAINTENANCE
Chapter 8 includes plan monitoring, maintenance, evaluation, and update procedures. Section 6
contains specifics on integrating mitigation with day-to-day decision making, submitting a Notice of
Interest (NOIs) for FEMA grant opportunities administered by Cal OES, and maintaining the Plan. MAST
will be useful in applying for Cal OES funding. Plan maintenance will be primarily done through MAST.
Figure 5-6 demonstrates how MAST information will translate into Cal OES NOIs and grant applications.
FIGURE 5-6: MAST AND CAL OES GRANT APPLICATIONS
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CHAPTER 6. RISK ASSESSMENT
The risk assessment measures the potential impact to life, property (including community
infrastructure), and the overall economy resulting from natural hazards. It identifies the Cloverdale’s
qualitative and quantitative hazard vulnerabilities and impacts of natural hazards based on existing and
available data. It also develops and prioritizes mitigation actions to reduce damage from natural
disasters through increased preparedness, faster response times, and better resource allocation to areas
of greatest vulnerability.
This risk assessment section evaluates the potential loss from a hazard event by assessing the
vulnerability of buildings, infrastructure, and people. It identifies the characteristics and potential
consequences of hazards, how much of the city could be affected by a hazard, and the impact on City
assets. The risk assessment consists of three components:
▪ Hazard Identification: Identification and screening of hazards (Section 6.1)
▪ Hazard Profiles: Review of historic occurrences and assessment of the potential for future events
(Section 6.4)
▪ Vulnerability Assessment: Determination of potential losses or impacts to buildings, infrastructure,
and population (within each hazard profile)

HAZARD IDENTIFICATION AND SCREENING CRITERIA
The Planning Team conducted a hazard identification study to determine the hazards that could affect
Cloverdale. This section details the methodology and results of this effort.
As a starting point, the City’s Planning Team consulted the 2018 California State Hazard Mitigation Plan
(SHMP) to evaluate the applicability of statewide hazards of concern to the city. The Planning Team also
reviewed previous hazard mitigation plans (ABAG and Sonoma County) and other documents. Table 6-1
provides a crosswalk of all the hazards identified SHMP, comparing them with those addressed in the
2016 Sonoma County HMP (2016), the 2010 Cloverdale Annex to the ABAG HMP, the City’s General Plan
Public Health and Safety Element. Note that the SHMP classifies climate change as a “risk factor” to be
considered as it relates to all other hazards, and that is how this LHMP addresses it.
From the hazards listed in Table 6-1, the Planning Team developed the following list of hazards to review
and determine which were priorities in Cloverdale:
▪
▪
▪
▪
▪
▪
▪

Drought
Earthquake
Flood
Pandemic / Epidemic / Vector-Borne Disease
Geological Hazards (Slope Failure / Soil Stability)
Extreme Weather
Wildfire
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TABLE 6-1: HAZARD REVIEW CROSSWALK
California
State Haz
Mit Plan
(2018)

Hazards
Earthquake/Geological Hazards
Earthquakes
Landslides
Volcanoes
Flood Hazards
Riverine Flooding
Coastal Flooding
Erosion
Sea-Level Rise
Tsunami and Seiche
Levee Failure
Dam Failure
Fire Hazards
Wildfire
Urban Structural Fires
Other Climate and Weather-Influenced Hazards
Agricultural/Silvicultural Pests/Diseases
Air Pollution
Aquatic Invasive Species
Avalanches
Drought and Water Shortage
Energy Shortage and Energy Resiliency
Epidemic/Pandemic/Vector-Borne Disease
Severe Weather and Storms
Tree Mortality
Sociological/Technological Hazards
Hazardous Material Release
Oil Spills
Natural Gas Pipeline Hazards
Radiological Accidents
Train Accidents (Explosions / Toxic Releases
Well Stimulation/Hydraulic Fracturing
Threat and Disturbance Hazards
Terrorism
Cyber Threats
Civil Disorder
■ “Secondary Threat” according to State HMP

City of Cloverdale
Local Hazard Mitigation Plan

ABAG HMP
Sonoma
Cloverdale
County HMP
Annex
(2016)
(2010)

Cloverdale
GP Public
Health and
Safety
Element

■
■
■

■
■

■
■

■
■

■
■
■
■
■
■
■

■
■
■
■
■
■
■

■

■

■
■

■

■

■
■
■
■
■
■
■
■
■

■

■

■
■
■
■
■
■
■
■
■
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HAZARD PRIORITIZATION
The hazard prioritization process combined historical data, local knowledge, and consensus to derive
numerical rankings that allow identified hazards to be ranked against one another. The Planning Team
worked through an exercise that consisted of reviewing five risk assessment categories for each of the
hazards identified as relevant to Cloverdale (see Table 6-2).
Category
Probability
Impact
Spatial Extent
Warning Time
Duration

TABLE 6-2: RISK ASSESSMENT CATEGORIES AND DETERMINANTS
Determinants
What is the likelihood of a hazard event occurring in a given year?
In terms of injuries, damage, or death, are impacts likely to be minor, limited,
critical, or catastrophic when a significant hazard event occurs?
How large of an area could be impacted by a hazard event? Are impacts localized
or regional?
Is there usually some lead time associated with the hazard event? Have warning
measures been implemented?
How long does the hazard event usually last?

The first step in the prioritization process was to determine probability and impact, which the Planning
Team did by placing each hazard in a hazard prioritization matrix (see Figure 6-1).
FIGURE 6-1: HAZARD PRIORITIZATION MATRIX
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The Planning Team then prepared risk evaluations for each hazard using the variables shown in Table
6-3, with ratings for spatial extent, warning time, and during added to the probability and impact ratings
shown in Figure 6-1. As the table shows, each category is indexed with values from 1 to 4, ranging from
least severe to most severe. Based on unique concerns for Cloverdale, a weighting value was agreed
upon for each category.
TABLE 6-3: RISK EVALUATION VARIABLES
Category
Probability

Weighting Value
30%

Impact

30%

Spatial Extent

20%

Warning Time

10%

Duration

10%

Degree of Risk
Unlikely
Possible
Likely
Highly Likely
Minor
Limited
Critical
Catastrophic
Negligible
Small
Moderate
Large
More than 24 hrs.
12 to 24 hrs.
6 to 12 hrs.
Less than 6 hrs.
Less than 6 hrs.
Less than 24 hrs.
Less than 40 hrs.
More than 40 hrs.

Criteria
Index
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
1
2
3
4

To derive a composite risk factor (RF) value for each hazard, the Planning Team applied the following
equation:
RF Value = [(Probability x .30) + (Impact x .30) + (Spatial Extent x .20) + (Warning Time x .10) + (Duration x .10)]

This method produced a numerical RF value that allows hazards to be ranked against one another (the
higher the RF value, the greater the risk). The sum of all five categories shown in the equation above
equals the final RF values for each hazard as presented in Table 6-4. The Planning Team relied on a
combination of hazard data and local knowledge to assign the numerical values depicted in Table 6-4.
TABLE 6-4: RISK FACTOR CALCULATIONS
Hazard
1. Wildfire
2. Drought
3. Earthquake
4. Geo Hazards
5. Flood
6. Pandemic
7. Extreme Weather

Probability
Index Value
4
1.2
4
1.2
2
0.6
3
0.9
3
0.9
2
0.6
2
0.6
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Impact
Index Value
4
1.2
3
0.9
4
1.2
3
0.9
3
0.9
2
0.6
1
0.3

Spatial Extent
Index Value
3
0.6
4
0.8
4
0.8
2
0.4
2
0.4
4
0.8
4
0.8
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Warning Time
Index Value
2
0.2
1
0.1
4
0.4
2
0.2
1
0.1
1
0.1
1
0.1

Duration
Index Value
3
0.3
4
0.4
1
0.1
4
0.4
3
0.3
4
0.4
3
0.3

Risk
Factor
3.5
3.4
3.1
2.8
2.6
2.5
2.1

Plan Public Review Draft
May 2021

Risk Assessment: Vulnerability Assessment Methods

VULNERABILITY ASSESSMENT METHODS
Central to the mitigation planning process of the preparation of a vulnerability assessment to determine
what the community stands to lose as a result of a disaster or hazardous event. The vulnerability
assessment helps the City balance the costs of hazard mitigation with the potential harm to people
(residents, workers, and visitors) and damage to property. It provides comparable measurements of
community natural hazard exposure and assists in determining how to focus scarce resources for hazard
mitigation.
The City’s Planning Team prepared a hazard exposure and loss estimation analysis to provide an
understanding of who or what is at risk to various hazards. The Team also prepared a qualitative
analysis, with narrative information and descriptions of how each hazard could affect Cloverdale’s
people, buildings, and other hard assets. There are many intangible losses that could result from a
natural hazard event, such as losses of historic or cultural integrity or damage to the environment, that
are difficult to quantify. Other costs, including response and recovery costs, are difficult to estimate in
large scale hazard events and are not addressed in this document.
The hazard exposure and loss estimation analysis was developed with best available data and follows
methodology described in the FEMA publication, Understanding Your Risks—Identifying Hazards and
Estimating Losses.

6.3.1 METHODOLOGY
The City’s consultants conducted a GIS-based vulnerability assessment for each of the priority hazards
identified by the HMPC. The consultants relied on several sources of data to conduct the analysis. The
data inputs, processing steps, and outputs used to create the vulnerability analysis results are described
below. Figure 6-2 illustrates the data inputs (sources) and outputs (results) used to create the
vulnerability analysis presented in this section. The inputs and outputs reflect a combination of
population, facility, and building data and natural hazard data, as described below. Figure 6-3 provides a
more detailed representation of the vulnerability analysis methods used for this plan. It depicts how the
input data for various hazards were processed using FEMA’s Hazus software and the City’s consultants
GIS-based natural hazard exposure analysis, as further explained below.
FIGURE 6-2: DATA SOURCES AND ANALYSIS METHODOLOGY OVERVIEW

C
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FIGURE 6-3: NATURAL HAZARD EXPOSURE AND HAZUS DAMAGE ESTIMATION PROCESSES

6.3.1.1 Natural Hazard Exposure
The natural hazard exposure analysis is an inventory of population, parcels, critical facilities, and other
assets within each natural hazard area. As depicted in Figure 6-4, the presence of an asset inside a
natural hazard area (the flood zone in this example) indicates that the asset exposed to the natural
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hazard. As shown in Figure 6-2, assets considered in the analysis are critical facilities, land (parcel value),
buildings and their contents, and population (people).
FIGURE 6-4: HAZARD EXPOSURE

The total counts of parcels, population, facilities, and assets and the sum of values within the city that
would be exposed to a hazard event are referred to as the “exposure” in this plan. A GIS-based natural
hazards overlay was developed to reflect the combination of many known natural hazard spatial
footprints. The spatial overlay method enables summarization of building values, parcel counts,
population exposure, and critical facility exposure within each hazard’s geographic extents. The input
data is used to evaluate exposure for earthquakes, landslides, flooding, and wildfire.

6.3.1.2 Damage Estimation with Hazus
FEMA’s Hazus software was implemented to conduct a detailed loss estimation for flooding and
earthquakes. Hazus is a nationally applicable standardized methodology that contains models for
estimating potential losses from earthquakes, floods, and hurricanes. Hazus uses GIS technology to
estimate physical, economic, and social impacts of disasters. For purposes of Cloverdale’s LHMP, Hazus
was used to generate damage estimations due to possible earthquakes and flooding. The damage and
loss estimates produced by the Hazus software provide the ability to understand possible widescale
damage to buildings and facilities. Following is a simplified explanation of how Hazus works; for a more
detailed explanation, refer to the full documentation and technical manuals from FEMA.
Figure 6-5 depicts two buildings located in a hypothetical flood zone. Even though both structures are
exposed to flooding, it is expected that the structure with a first floor height below the delineated
floodplain (depth of flooding line), as shown in Figure 6-6, will receive significantly more damage than
the structure with a first floor height above the expected water depth. Note that not all building data
contains first floor height, and first floor height is an example of the type of field utilized by Hazus in
calculating damage estimates.
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FIGURE 6-5: HAZUS DAMAGE ESTIMATION

FIGURE 6-6: FLOOD DEPTH AND DAMAGE CURVES

6.3.1.3 Distinguishing Results – Hazard Exposure Analysis vs Damage/Loss Estimation
All vulnerability assessments for priority hazards in Section 6.5 except drought and epidemic/pandemic
(which are not geographically isolatable) include quantitative exposure analysis based on the GIS
overlay analysis described in Section 6.3.1.1. These exposure analyses summarize the following features
that are directly exposed to each such hazard:
▪ Population (based on percentage of census block directly exposed)
▪ The number of privately-owned parcels directly affected by the hazard (excluding exempt,
government-owned parcels)
▪ Value of property improvements and property content on privately-owned land
▪ Number of critical facilities and infrastructure components
▪ Linear mileage of lifeline infrastructure
In addition to this exposure analysis, the vulnerability assessment for earthquakes and flooding also
include damage/loss estimates based on the Hazus model (as described in Section 6.3.1.2).
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6.3.2 ANALYSIS DATA
6.3.2.1 Assets, Value, and Population
Parcels
The City’s Planning Team used parcel geometry to establish the parcel analysis layer. Centroids were
created to represent parcels at a single location. Fields required by Hazus that were not present in the
parcel data provided were given default values based on the mapped use-codes of each parcel.
Earthquake building design level attribution was based on year built (where the default was 1972) and
building code adaptation chronology. Improved parcels were chosen for the parcels dataset by a query
of improvement value presence and use-code descriptors.
City-Owned Asset Insurance Schedules
The Planning Team used City insurance schedules to develop real property asset data with valuations
and structural data for analyses. The City-owned assets were used in the exposure analysis and the
Hazus analysis. The tabular data were geocoded and quality checked for building placement. These data
are presented in the exposure analysis as “Government Asset” and in Hazus results as appropriate
general use code type or specific building location description.
Population
The Planning Team derived population estimates from the Census Bureau’s 2015 5-year Census
American Community Survey (ACS) numbers. These numbers, which were available at the Census block
group level, were then processed through GIS modeling to estimate the proportional population within
the areas affected by different hazards.
Critical Infrastructure
Critical facilities and transportation/lifeline typically include hospitals, fire stations, police stations,
storage of critical records, and similar facilities. These data came from a collection of sources including
but not limited to: County GIS, City GIS, city insurance data, CDSS, CEC, Hazus, USACE, FEMA, and NPS.
All data sources have a level of accuracy acceptable for planning purposes. See Table 6-5 for a list of
critical infrastructure data used in the analysis.
Hazus Inputs
Hazus risk analyses are categorized
as Basic or Advanced, depending on
the level of effort and expertise
required by the user. A Basic (Level
1) Hazus analysis is based on the
generalized national databases and
best available information included
in Hazus software. An Advanced
(Level 2 and Level 3) Hazus analysis
produces more accurate loss
estimates by including information
on local hazard conditions and
replacing generalized national data
with more accurate local
inventories of buildings, essential
facilities, and infrastructure. The
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City’s Planning Team conducted a Level 2 analysis utilizing user-defined buildings with refined building
characteristic parameters as inputs for the damage estimation calculations. Both citywide building data
and government assets were used as inputs in this Level 2 analysis. The customized user defined
building dataset allows for more accurate results for damage estimation based upon detailed building
characteristics. Hazus software uses different user-defined building information inputs to develop loss
estimates depending on the hazard. The Hazus flood and earthquake modules use fragility curves based
upon the user’s definition of building characteristics including but not limited to the following:
▪ Parcel Area
▪ Building Age, Construction Type, Height
(number of stories), and Value
▪ In cases where source data was missing for a
record, default assumptions were derived
based on use-code and other available
information for that record.

▪ EQ Design Level
▪ Occupancy Type (residential, commercial,
office)

6.3.2.2 Data Sources
Table 6-5 summarizes the data sources used in the GIS-based natural hazards assessment methodology.
TABLE 6-5: GIS DATA DICTIONARY
Facilities Input Data
Critical Facilities /
Essential
Critical Facilities / High
Loss

Data Steward
City
Various (City, State)

Critical Facilities / Trans- Various
Lifelines

City Insured Assets

City Insurance Provider

Dams

US Army Corps of
Engineers (USACE)
Seismic Safety Inventory California Department of
Status
General Services (DGS)
Vulnerable Housing
City
Natural Hazard Data
Data Steward
Earthquake Scenarios
USGS
EQ Fault Zones
Flood Zones
Downtown Flood Zone

CGS
FEMA
City

Landslide Susceptibility

CGS

Wildfire Hazard Severity Cal Fire / CPUC
Zone
Fire Perimeter
Cal Fire
Fire Regime MFRI
USGS

City of Cloverdale
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Description
EOC (hosted by Cloverdale Fire District), fire station,
hospital, police station.
Care facilities, healthcare, childcare, City offices,
emergency shelters (e.g., Citrus Fair Emergency
Evacuation Center).
Airport, bridge, communication tower, levee, natural gas
pipeline, park, potable water facility, potable water
pipeline, railroad, railroad facility, street, substation,
transmission line, transmission line tower, wastewater
facility, wastewater pipeline.
Building characteristic and value data for facility /
building locations. Obtained, geocoded, and checked.
National Inventory of Dams (NID) has a few just outside
of city limits. Cross-checked with inundation zones
Additional building details pertinent to HAZUS risk
analysis
Geocoded from City-provided locations
Description
Collayomi Scenario (M6.7)
Maacama Garberville Scenario (M7.4)
Easily Obtained / locally obtained
FEMA study flood mapping product
Floodplain mapping for Downtown Stormwater Flood
Reduction project
California Geological Survey provided geospatial
landslide susceptibility zones
Composite fire layer: Fire Threat CPUC, Tree Mortality,
WUI, FHSZ
www.landfire.gov/NationalProductDescriptions13.php
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Demographic Data
Census Block Group
Elevation Data
Digital Elevation Model
(DEM)

Data Steward
US Census Bureau
Data Steward
National Elevation Dataset
(NED) / Sonoma County

Base Map Data
City Boundary
County Boundary
Geographic Names
Information Systems
Streams, Rivers, Water
Parcel Geometry
Parcel Roll
Building Outlines

Data Steward
City
Census
US Geological Survey
(USGS)
Esri, NHD
City
City
Sonoma County

Description
2015 American Community Survey (ACS)
Description
Bare earth DEM represents the earth's surface without
vegetation and structures. LiDAR data using TIN
processing of ground point returns
Notes
Provided by City of Cloverdale
Obtained from census TIGER data
Geographic Names Information Systems (GNIS) obtained
from Census Bureau
Rivers and Streams, Bodies of water
Provided by City of Cloverdale
Provided by City of Cloverdale
County GIS website

CLIMATE CHANGE AND ITS EFFECTS ON HAZARD VULNERABILITY
As explained in the 2018 California State Hazard Mitigation Plan (SHMP), climate change caused by
increases in greenhouse gas (GHG) concentrations is an increasingly important consideration for all
aspects of emergency management. Climate change has the effect of intensifying the effects of many
natural hazards, adding to concerns otherwise addressed in hazard mitigation planning. Accordingly,
rather than addressing climate change as a standalone hazard, this LHMP describes its relationship to
Cloverdale’s vulnerability to other hazards addressed (e.g., drought, extreme weather, flooding,
wildfires). To set the stage for these hazard-specific discussions, this section explains key considerations
concerning the general relationships between climate change and hazard mitigation.

6.4.1 WHAT IS CLIMATE CHANGE?
Climate change refers to changes in conditions that result from increased atmospheric greenhouse gas
(GHG) concentrations, which is linked to an increase in average global temperature. These increases in
global temperature and GHG are resulting in a series of changes to the global climate (e.g., shifts in
seasonal temperature patterns; altered precipitation timing, amount, and location; sea-level rise; ocean
acidification due to increased carbon dioxide (CO2) absorption; and altered wind and storm event
frequency, severity, and location). These outcomes interact, and their potential consequences are the
result not only of the shifts in global climate but the variety of characteristics that define biophysical
systems and human development.

6.4.2 POTENTIAL IMPACTS OF CLIMATE CHANGE ON HAZARDS
Climate change alters the frequency, severity, and location of many hazard events and should be
accounted for in hazards planning. The potential impacts and associated risks of climate change have
been detailed in several state reports including the 2009 California Climate Adaptation Strategy,
updated as the Safeguarding California Plan: 2018 Update and the 2012 California Adaptation Planning
Guide built on the findings of California’s Climate Change Assessments. Climate change exacerbates
hazards already experienced in California and introduces new hazards. In addition to increasing global
average temperature, climate change results in an increase in variance of climate patterns. The increase
in variance means that extreme events may exhibit changes in severity, frequency, and location. For
example, the increased variance in climate patterns will result in more frequent incidence of severe
events, such as extreme rainfall, wind, wildfire, extreme heat, and extended drought. The increased
variance therefore creates challenges for hazards planning, which previously used historic recurrence
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rates to predict future events, and now must incorporate changes to frequency, severity, and location
due to climate change influences.
At the local level, the Sonoma County Regional Climate Protection Authority (RCPA) completed Climate
Action 2020 and Beyond as the County’s climate action plan and greenhouse gas reduction
implementation program. The plan identified several ways that changes in the climate could affect the
Cloverdale Area:
▪ Higher Average Temperature and More Extreme Heat Events: Summer high temperatures are
expected to increase by 1 to 2°F by 2100, even with successful programs to reduce carbon emission.
Without such programs, average summer high temperatures could increase by to 9 to 11°F.
▪ Fewer Winter Nights that Freeze: Projected winter low temperatures are also expected to increase
through the end of the century. The coast, ridges, and mountain peaks will experience the most
significant warming, while valley bottoms are projected to warm less dramatically. Winter low
temperatures are expected to increase by 1 to 2°F, even with successful programs to reduce carbon
emission. Without such programs, average winter lows are projected to increase by to 7 to 9°F.
▪ More Frequent and Intense Droughts: By 2100, climate change-caused evapotranspiration could
result in 10 to 20 percent drier soil conditions in the summer months, regardless of whether there is
more or less rainfall. Conditions would be worse with extended periods without rainfall.
▪ More Frequent and Intense Wildfire: Risk of fire is likely to continue to rise due to increased dryness
of vegetation, compounded by productivity of plants in the spring (which creates more fuel for dry
season wildfires). By 2100, the chances of one or more fires during a 30-year period are projected to
increase from 15 to 20 percent to 25 to 33 percent in the mountainous areas of the county.
▪ Increased Risk of Extreme Floods: Increased seasonal variability of precipitation, runoff, and stream
flows for Sonoma County, along with increased likelihood of extreme precipitation and drought
events, are expected to result from changes in the climate. This will cause more years with more
frequent storm events and storms of unprecedented strength, as well as longer storm seasons. These
circumstances will combine to result in more frequent and more severe flooding.
RCPA was formed in 2009 to provide a formal collaborative structure on climate protection for the
county’s nine cities, including Cloverdale, and multiple countywide agencies. The RCPA helps its
stakeholders work collaboratively to set goals, pool resources, and create partnerships. It is governed by
a board of 12 elected officials — nine representing cities and three from the County Board of
Supervisors — and provides an invaluable forum for in-depth discussions on climate planning, program
management, and project delivery. In 2016, the RCPA completed Climate Action 2020 (the countywide
greenhouse gas reduction implementation program), produced a set of Climate Adaptation forums to
educate and broaden support for building resilience, and created Shift Sonoma County (transportation
greenhouse gas reduction).

6.4.3 CLIMATE VULNERABILITY IN SONOMA COUNTY
As described in Climate Action 2020 and Beyond, Sonoma County’s people, property, and natural
environment are all subject to increased vulnerability as a result of changes in the climate. The plan
describes these vulnerabilities in terms of “people and social systems, built systems, and natural and
working lands,” as explained below.
▪ People and Social Systems: These systems include residents and visitors, households, neighborhoods,
cities, economic activities, social services, food systems, education, business, emergency services,
public safety, and law enforcement. These communities and community systems have varying abilities
to prepare for, respond to, and recover from climate hazards. In particular, disparities in health,
education, and income levels will make certain populations and communities more vulnerable to
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climate change. The social systems that help support basic needs for people (e.g., food, water, shelter,
transportation, and healthcare) are also vulnerable to breakdown from climate-related crises.
▪ Built Systems: These include residential and non-residential buildings and facilities, and the
infrastructure associated with providing water, sanitation, drainage, communications, transportation,
and energy. These systems are necessary for maintaining a healthy and well-functioning society and
represent a huge capital investment by both private and public entities. Many built systems and
structures are at increased risk of failure due to age and deferred maintenance. These risks are
magnified when multiple systems fail at the same time (flood and fire, for example), resulting in
cascading impacts throughout the built environment.
▪ Natural and Working Lands: Natural lands include public and private natural and open space areas
and the ecosystems these lands support, including wildlife, streams and wetlands, and sensitive
species and habitats. Working lands include agricultural lands (e.g., vineyards, farms, ranches, and
timberlands).

VULNERABILITY TO PRIORITY HAZARDS
The hazard profiles in this section provide a baseline definition and description for each of the hazards
identified by the Planning Team as a priority in Cloverdale. These profiles provide a baseline for the
Vulnerability Assessment, where the vulnerability is quantified in terms of population and assets
affected for each of the priority hazards.
The Planning Team identified drought, earthquake, wildfire, geological hazards (landslide), pandemic,
and flooding as hazards having the potential to affect Cloverdale. For each of these hazard types, the
following profiles include a general description of the hazard, as well as the following details concerning
the nature of the hazard in Sonoma County generally and Cloverdale specifically:
▪
▪
▪
▪
▪
▪

▪
▪
▪
▪
▪

Plans, Policies, and Regulatory Environment
Past Events
Location
Frequency/Probability of Future Occurrences
Severity and Extent
Warning Time

Secondary Hazards
Vulnerability Assessment
Development Trends
Climate Change Relationship
Hazard Problem Statements

6.5.1 DROUGHT
California's water resources have been stressed by periodic drought cycles and—in
some places—overuse, creating the need for unprecedented restrictions in water
diversions in recent years. While the durations of droughts are always uncertain and
unpredictable, California will continue to be impacted by droughts. (California Drought
Contingency Plan, 2010)
Drought has impacted almost every county in California at one time or another,
causing more than $5.1 billion in damage, according to the State of California Hazard Mitigation Plan
(2018). Droughts exceeding three years have been relatively rare in Northern California, the source of
much of the state’s water supply. The 1929-1934 drought established the criteria commonly used in
designing storage capacity and yield for large Northern California reservoirs. The driest single year in
California’s measured hydrologic history was 1977.
History shows that drought impacts in California are felt first by those most dependent on annual
rainfall: agencies fighting wildfires, agricultural operations (e.g., farms, ranches, orchards, vineyards),
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rural residents relying on wells in low-yield rock formations, or small water systems lacking a reliable
water source.
Most of California’s precipitation comes from storms moving across the Pacific Ocean. The path
followed by the storms is determined by the position of an atmospheric high-pressure belt that normally
shifts southward during the winter, allowing low pressure systems to move into the state. On average,
75 percent of California’s annual precipitation occurs between November and March, with 50 percent
occurring between December and February. If a persistent Pacific high-pressure zone takes hold over
California mid-winter, the water year tends to be dry.
A typical water year can produce up to 100 inches of rainfall over the North Coast, although the Russian
River Valley receives only about 35 inches. In extremely dry years, these annual totals can fall to as little
as one half, or even one third of these amounts.
The City of Cloverdale diverts water from the Russian River using seven shallow wells along the west
bank of the river near the City’s water treatment plant (WTP). Under ideal conditions, not all seven wells
need to operate simultaneously to provide sufficient supply, allowing the wells to be rotated and their
operational life extended. The City has also taken measures to reduce the maximum day demand by
instituting water conservation measures during the peak water demand months and construction of
additional well capacity to compensate for reduction in well yield in times of low flow. Reduced yield is
not currently a serious threat to water supply.
Flow in the Russian River is maintained by mandatory releases of water from Lake Mendocino. The City
of Cloverdale’s minimum available water supply is based on a combination of natural water flow and
these mandated releases. As the flow is reduced, the City’s supply may become constrained. Extended
drought conditions could affect flow, as could changes in PG&E’s Potter Valley Project (PVP), which is a
hydroelectric project that diverts Eel River water into Lake Mendocino via the East Fork of the Russian
River. As of early 2021, Lake Mendocino was projected to go dry in 20 percent of water years, with
insufficient supplies to meet demand in the remaining 80 percent. This is because it does not have
"carry over" storage and must rely on winter rains and PVP water to fill in the vast majority of years.
The Russian River has been deemed an impaired water body due to excessive sedimentation and
excessive temperature, but the impairments are not expected to have a major impact on the water
quality for the City’s supply because of the treatment provided at the WTP.
While droughts have occasionally impacted Cloverdale, its reliable supply and aggressive conservation
programs in drought conditions have combined to minimize potential impacts associated with droughtrelated supply reductions. For example, the City has been able to reduce its water usage by upwards of
25 percent with programs such as the “Cash for Grass” rebate and high-efficiency fixture installation.
Sonoma County has also successfully implemented urban conservation programs, but like other parts of
California, has seen some agricultural land fallowed during periods of extended drought.

6.5.1.1 Plans, Policies, and Regulatory Environment
California Sustainable Groundwater Management Act
On September 16, 2014, Governor Brown signed into law a package of bills (SB 1168, AB 1739 and SB
1319) collectively called the Sustainable Groundwater Management Act (SGMA). SGMA requires local
governments and water agencies with high and medium priority groundwater basins to halt overdraft
and bring basins into sustainable levels of pumping and recharge. For each basin, local agencies are
required to form new groundwater sustainability agencies (GSAs) and prepare groundwater
sustainability plans (GSPs) with quantifiable objectives for achievement of sustainability within 20 years.
In Sonoma County, there are three GSAs (Santa Rosa Plain, Sonoma Valley, and the Petaluma Valley),
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none of which cover the Cloverdale area, since Cloverdale groundwater and wells are connected to the
Russian River. While Cloverdale does not rely directly on groundwater and is not subject to SGMA,
groundwater is an important source for agricultural, industrial, and domestic water supply throughout
Sonoma County, including unincorporated areas surrounding the City of Cloverdale.
Statewide Emergency Water Conservation Regulations
In 2016, the State Water Resources Control Board (Water Board) adjusted emergency water
conservation regulations in recognition of the differing water supply conditions and ongoing drought
across the state to comply with the Governor’s Executive Order declaring a drought emergency.
Executive Order B-37-16, Making Water Conservation a California Way of Life, updates temporary
emergency water restrictions and transitions to permanent, long-term improvements in water use by:
▪ Providing for wiser water use
▪ Eliminating water waste

▪ Strengthening local drought resilience
▪ Improving agricultural water use efficiency and
drought planning

In April 2017, a new Executive Order lifted the drought emergency, but retained many of the
conservation requirements. Most regulations are still in effect with except for water supply “stress test”
requirements and conservation standards for urban water suppliers. The temporary restrictions
established a baseline of the types of benefits that are possible from water conservation requirements.
The Executive Orders are found at:
https://www.waterboards.ca.gov/water_issues/programs/conservation_portal/executive_orders.html
California Water Plan
The California Water Plan presents strategic plan elements including a vision, mission, goals, guiding
principles, and recommendations for current water conditions, challenges, and activities. The plan
includes future uncertainties and climate change impacts, scenarios for 2050, and a roadmap for
improving data and analytical tools needed for integrated water management and sustainability. The
California Water Plan was updated most recently in 2018. See:
https://water.ca.gov/Programs/California-Water-Plan

6.5.1.2 Past Events
California experienced massive changes over the course of the twentieth century as evidenced by
dramatic population increases and land use conversion. The California Department of Water Resources
(DWR) has state hydrologic data back to the early 1900s. The hydrologic data show multi-year droughts
from 1912 to 1913, 1918 to 1920, 1922 to 1924, 2007 to 2009, and 2014 to 2016.
In January 2014, with California facing water shortfalls in the driest year in recorded state history,
Governor Jerry Brown declared a drought state of emergency. In his declaration, Governor Brown
directed state officials to assist economically impacted communities by dry conditions and to ensure the
state can respond if Californians face drinking water shortages. The Governor also directed state
agencies to use less water, hire more firefighters, and initiate a greatly expanded water conservation
public awareness campaign. On April 17, 2017, Brown issued Executive Order B-40-17, officially ending
the drought state of emergency in all California counties except Fresno, Kings, Tulare, and Tuolumne.
The National Drought Monitor provides drought data and maps nationally and on a localized, watershed
scale. The National Drought Monitor is the product of eleven agencies, from the NDMC, NOAA and
USDA, and is available at http://droughtmonitor.unl.edu/. The National Drought Monitor categorizes the
level of drought from D0 through D4, with D4 being the highest “exceptional drought.” Table 6-6
describes each of drought classifications and their potential consequences in California.
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TABLE 6-6: DROUGHT CLASSIFICATIONS AND POTENTIAL CONSEQUENCES FOR CALIFORNIA
Severity
D0
Abnormally Dry

D1
Moderate Drought
D2
Severe Drought

D3
Extreme Drought

D4
Exceptional Drought

Potential Consequences
▪ Soil is dry; irrigation delivery begins early
▪ Dryland crop germination is stunted
▪ Active fire season begins
▪ Winter resort visitation is low; snowpack is minimal
▪ Dryland pasture growth is stunted; producers give supplemental feed to cattle
▪ Landscaping and gardens need irrigation earlier; wildlife patterns begin to change
▪ Stock ponds and creeks are lower than usual
▪ Grazing land is inadequate
▪ Producers increase water efficiency methods and drought-resistant crops
▪ Fire season is longer, with high burn intensity, dry fuels, and large fire spatial extent; more fire
crews are on staff
▪ Wine country tourism increases; lake- and river-based tourism declines; boat ramps close
▪ Trees are stressed; plants increase reproductive mechanisms; wildlife diseases increase
▪ Water temperature increases; programs to divert water to protect fish begin
▪ River flows decrease; reservoir levels are low and banks are exposed
▪ Livestock need expensive supplemental feed, cattle and horses are sold; little pasture remains,
producers find it difficult to maintain organic meat requirements
▪ Fruit trees bud early; producers begin irrigating in the winter
▪ Federal water is not adequate to meet irrigation contracts; extracting supplemental
groundwater is expensive
▪ Dairy operations close
▪ Marijuana growers illegally tap water out of rivers
▪ Fire season lasts year-round; fires occur in typically wet parts of state; burn bans are
implemented
▪ Ski and rafting business is low, mountain communities suffer
▪ Orchard removal and well drilling company business increase; panning for gold increases
▪ Low river levels impede fish migration and cause lower survival rates
▪ Wildlife encroach on developed areas; little native food and water is available for bears, which
hibernate less
▪ Water sanitation is a concern, reservoir levels drop significantly, surface water is nearly dry,
flows are very low; water theft occurs
▪ Wells and aquifer levels decrease; homeowners drill new wells
▪ Water conservation rebate programs increase; water use restrictions are implemented; water
transfers increase
▪ Water is inadequate for agriculture, wildlife, and urban needs; reservoirs are extremely low;
hydropower is restricted
▪ Fields are left fallow; orchards are removed; vegetable yields are low; honey harvest is small
▪ Fire season is very costly; number of fires and area burned are extensive
▪ Many recreational activities are affected
▪ Fish rescue and relocation begins; pine beetle infestation occurs; forest mortality is high;
wetlands dry up; survival of native plants and animals is low; fewer wildflowers bloom; wildlife
death is widespread; algae blooms appear
▪ Policy change; agriculture unemployment is high, food aid is needed
▪ Poor air quality affects health; greenhouse gas emissions increase as hydropower production
decreases; West Nile Virus outbreaks rise
▪ Water shortages are widespread; surface water is depleted; federal irrigation water deliveries
are extremely low; junior water rights are curtailed; water prices are extremely high; wells are
dry, more and deeper wells are drilled; water quality is poor
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Table 6-7 shows the extent of drought conditions in California and Sonoma County as of the end of
2020. It indicates both the percentage of the area covered by each classification and the cumulative
percentage of the area experiencing drought. As the table shows, 89.4 percent of Sonoma County was
experiencing severe drought conditions and 10.6 percent was experiencing extreme drought.
TABLE 6-7: DROUGHT SEVERITY IN CALIFORNIA AND SONOMA COUNTY AS OF 12/29/2020
California
Sonoma County
Severity
% of Area Cumulative
% of Area
Cumulative
D0: Abnormally Dry
4.8%
100.0%
0.0%
100.0%
D1: Moderate Drought
20.8%
95.2%
0.0%
100.0%
D2: Severe Drought
40.6%
74.3%
89.4%
100.0%
D3: Extreme Drought
32.6%
33.8%
10.6%
10.6%
D4: Exceptional Drought
1.2%
1.2%
0.0%
0.0%
Figure 6-7 shows a time series of the level of drought in Sonoma County from 2000 to 2020 according to
the National Drought Monitor as well as the watersheds in Sonoma County. The National Drought
Monitor also classifies drought on a watershed scale (according to hydrologic units established by the US
Geological Survey). The participating jurisdiction annexes for those jurisdictions that prioritized drought
hazards depict the past twenty years of droughts within applicable watersheds.
FIGURE 6-7: SONOMA COUNTY DROUGHT SEVERITY TIMELINE (2000 TO 2021)

6.5.1.3 Location
By its nature, the effects of drought are geographically pervasive and difficult—if not impossible—to
isolate at a jurisdictional level. This particularly the case with a community as small as Cloverdale.

6.5.1.4 Frequency/Probability of Future Occurrences
There is currently no data on the probability of drought akin to data for predicting earthquakes or flood
probability. Empirical studies conducted over the past century have shown that meteorological drought
is never the result of a single cause. It is the result of many causes, often synergistic in nature. These
include global weather patterns that often produce persistent, upper-level high-pressure systems along
the West Coast with warm, dry air resulting in less precipitation.
According to the results of the risk factor evaluation (see Table 6-4), the probability of drought affecting
Cloverdale is highly likely. As Figure 6-7 shows, Sonoma County has been in some form of drought for
about half of the period from 2000 to 2020.
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6.5.1.5 Severity and Extent
The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and
location of the affected area. The longer the duration of the drought and the larger the area impacted,
the more severe the potential impacts. Droughts are not usually associated with direct impacts on
people or property, but they can have significant impacts on agriculture, which can impact people
indirectly.
Agricultural production effects are often the clearest indicator of the location-specific nature of drought
impacts, since they are felt earliest by those relying on unmanaged water supplies. Impacts to irrigated
land depend on the source and nature of the irrigation water supply, whether it be local groundwater,
local surface water, or imported surface water, and any water rights or contractual provisions that may
be associated with the source. The extent to which producers may mitigate water shortage impacts
depends on multiple factors but is heavily influenced by economic considerations. Factors involved in
making decisions about mitigating irrigation water shortages include availability and costs of pumping
groundwater, price of alternative surface water sources, capital investments associated with
maintaining permanent plantings, and the status of international crop markets. (California Drought
Contingency Plan, 2010)
Unlike most hazards, droughts normally occur slowly but last a long time. On average, the nationwide
annual impacts of drought are greater than the impacts of any other natural hazard. They are estimated
to be between $6 billion and $8 billion annually in the United States and occur primarily in the
agriculture, transportation, recreation and tourism, forestry, and energy sectors. Social and
environmental impacts are also significant, although it is difficult to put a precise cost on these impacts.
Drought eventually affects groundwater sources but generally not as quickly as surface water supplies;
groundwater supplies generally take longer to recover. Reduced precipitation during a drought means
that groundwater supplies are not replenished at a normal rate. This can lead to a reduction in
groundwater levels and problems such as reduced pumping capacity or wells going dry. Shallow wells
are more susceptible than deep wells. Reduced replenishment of groundwater affects streams. Much of
the flow in streams comes from groundwater, especially during the summer when there is less
precipitation. Reduced groundwater levels mean that even less water will enter streams when steam
flows are lowest.
A drought directly or indirectly impacts all people in affected areas. A drought can result in farmers not
being able to plant crops or the failure of planted crops. This results in loss of work for farm workers and
those in food processing and wine making jobs. Other water-dependent industries are commonly forced
to shut down all or a portion of their facilities, resulting in further layoffs. A drought can harm
recreational companies that use water (e.g., swimming pools, water parks, and river rafting companies)
as well as landscape and nursery businesses because people will not invest in new plants if water is not
available to sustain them.

6.5.1.6 Warning Time
Droughts are climatic patterns that occur over long periods of time. Only generalized warning can take
place due to the numerous variables that scientists have not pieced together well enough to make
accurate and precise predictions over a long time scale. Predicting drought depends on the ability to
forecast precipitation and temperature. Anomalies of precipitation and temperature may last from
several months to several decades. How long they last depends on interactions between the
atmosphere and the oceans, soil moisture and land surface processes, topography, internal dynamics,
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and the accumulated influence of weather systems on the global scale. (National Institute of Water and
Atmospheric Research, 2016)

6.5.1.7 Secondary Hazards
The secondary hazard most associated with drought is wildfire. A prolonged lack of precipitation dries
out vegetation, which becomes increasingly susceptible to ignition as the duration of the drought
extends.

6.5.1.8 Vulnerability Assessment
All people, property, and natural environments in the Cloverdale area could be exposed to the impacts
of moderate to extreme drought conditions to some degree. Drought produces a complex web of
impacts that spans many sectors of the economy and reaches well beyond the area directly experiencing
physical drought. This complexity exists because water is integral to the ability to produce goods and
provide services. Drought vulnerability of any particular activity depends on its reliance on water, how
the demand for water is met, and what water supplies are available to meet the demand.
As described above, the City of Cloverdale relies on wells under direct influence of surface water from
the Russian River, per its pre-1914 water rights, as its sole water source. The City’s Water Master Plan
addresses its increasing population and development and evaluates the sufficiency and reliability of the
Russian River as its source. The City’s pre-1914 water rights are expected to be sufficient to meet all
foreseeable demand, regardless of water year type (e.g., average year, single dry year, multiple dry
years). While the City has assessed potential alternative supplies, none of them have been deemed
necessary to meet demand.
Although the City’s water rights position it well to meet any future demands, the City has enacted plans
for future water conservation programs, ordinances, and changes to the Municipal Code that would
reduce its drought vulnerability. These measures should keep total water use relatively stable even as
the population grows. Furthermore, the City’s Urban Water Management Plan (2016) includes a Water
Shortage Contingency Plan that lays the foundation for the City’s response to reductions in water
availability. Additionally, the City’s demand management measures, which are in place regardless of
water supply availability, are presented in the Urban Water Management Plan.
Cloverdale’s Russian River water supply is affected by several factors, including impoundment in Lake
Mendocino of water connected with PG&E’s Potter Valley Project, a hydroelectric project that diverts
Eel River water into Lake Mendocino via the East Fork of the Russian River. PG&E’s Federal Energy
Regulatory Commission (FERC) license for Potter Valley Project facilities and operations expires in 2022.
Changes in these facilities and operations could adversely affect the City’s access to Russian River
supply, which could, in turn, affect the City’s drought vulnerability. The possibility of such changes could
be affected by a change in ownership of the facilities, and—in 2018—PG&E commenced with an auction
process, stating the Potter Valley Project “no longer serves as an economical source of electricity
generation for its customers.” In January 2019, PG&E filed a notice of withdrawal of its intent to transfer
and sell the Project. The following month, PG&E withdrew from the relicensing process.
In response to PG&E’s withdrawal from the relicensing process, FERC released a solicitation seeking
other interested applicants. In June 2019, with the intent of reducing uncertainty regarding the fate of
the Project after PG&E’s withdrawal, a coalition consisting of Sonoma Water, the Mendocino County
Inland Water and Power Commission, California Trout, Inc., and the County of Humboldt filed its intent
to apply for a new license for the Project. Shortly thereafter the Round Valley Indian Tribes joined the
coalition and entered into a collaborative planning agreement to advance a “two-basin solution” that
meets the shared objectives of stakeholders in both the Eel and Russian river basins. The first stated
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objective of the participating parties is “Minimizing or avoiding adverse impacts to water supply
reliability, fisheries, water quality, and recreation in both basins.”
In accordance with the FERC-approved Study Plan, the relicensing application is supported by a series of
field studies, analyses, and technical reports. These studies along with the final license application are
scheduled to be completed by April 2022.
Following are discussions of Cloverdale’s vulnerabilities to drought for population, property, and critical
facilities. These vulnerabilities are characterized in terms of qualitative exposure because drought
effects cannot be isolated geographically in a manner that allows for GIS-based quantitative analysis. For
the same reason and because FEMA’s Hazus model does not address drought, property damage/loss
was not estimated.
Population
Given the City’s secure supply of surface water from the Russian River, Cloverdale’s population, even
with projected growth, is not expected to be vulnerable water supply limitations due to drought
conditions and drought is not expected to hinder growth. Also, no significant life or health impacts are
anticipated as a result of drought. As described above, however, unforeseen changes in the operation of
the Potter Valley Project could affect the City’s water supply and its vulnerability to drought conditions.
Property
Because of the City’s reliance on secure Russian River supply, no property in the city will be directly
affected by drought conditions, although some structures in the wildland-urban interfaces in and
surrounding Cloverdale may become more vulnerable to the wildfires that are more likely following
years of drought. While droughts can also have significant impacts on landscape quality, these impacts
are not considered critical in planning for impacts from the drought hazard.
Critical Facilities
Critical facilities, as described in Section 2.5 of this plan, will continue to be operational during periods of
drought. The City would, however, benefit from additional storage (e.g., tanks, reservoirs, aquifer) to
ensure secure water supply during reduced flow in the Russian River resulting from drought.

6.5.1.9 Development Trends
Given Cloverdale relatively small size and modest capacity for growth, future development is not
expected to compromise the City’s ability to withstand the potential effects of drought. This is
particularly true give the City’s commitment to water conservation.

6.5.1.10 Climate Change Relationship
As described in Sonoma County’s Climate Action 2020 and Beyond, the county is expected to experience
more frequent and more intense droughts as a result of climate change. Whether the region
experiences more or less rainfall overall, the land will likely be drier overall because warmer
temperatures increase evapotranspiration (the loss of water from plants and soil into the air). The effect
of this phenomenon is characterized in terms of “climatic water deficit” (CWD), which is a numeric
measure of drought stress that quantifies the extent to which plants’ need for water exceeds moisture
available in the soil. The CWD is projected to increase over this century, producing 10 to 20 precent drier
soil conditions in the summer months, leaving less water available for groundwater recharge or runoff
into rivers and creeks, increasing irrigation needs, and causing stress to natural vegetation and waterdependent ecosystems. Climate Action 2020 anticipates the greatest increases in soil dryness to be in
the south and southeastern portions of Sonoma County.
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6.5.1.11 Drought Hazard Problem Statements
As part of the mitigation action identification process, the Hazard Mitigation Planning Committee
identified problem statements based on the risk assessment and vulnerability analysis. Table 6-8 lists the
drought problem statements, indicating the areas of concern covered by each statement (i.e., impact,
victim, or threat). These statements helped focus the process of identifying mitigation actions to address
drought concerns. Table 7-6 includes the full list of mitigation actions and the corresponding problem
statements that they address. Each problem statement is coded with a problem number for crossreferencing between Table 6-8 and Table 7-6.
TABLE 6-8: DROUGHT HAZARD PROBLEM STATEMENTS
Problem
No.
ps-DR-1

Area of
Concern
Impact

ps-DR-10
ps-DR-11

Victim
Threat

ps-DR-12

Impact

ps-DR-2

Victim

ps-DR-3
ps-DR-4

Threat
Impact

ps-DR-5
ps-DR-6
ps-DR-7

Victim
Threat
Impact

ps-DR-8
ps-DR-9

Victim
Threat

Problem Description
Drought conditions can cause a decrease in available water supplies, which
may lead to increases in water rates or restrictions in water use.
Domestic, commercial, industrial, and agricultural water users.
Recurring and extended drought conditions associated with climate change.
Changes to the Potter Valley Project could reduce Russian River-related water
supply to Cloverdale, which would exacerbate drought-related water supply
problems.
Drought conditions harden the ground, which can lead to increased flooding
when rains return because the soil cannot easily absorb water.
Property owners along creeks and streams and public facilities near the
Russian River (Cloverdale Airport, Wastewater Treatment Plant, Water
Treatment Plant, Cloverdale Corporation Yard)
Recurring and extended drought conditions associated with climate change
Prolonged drought can also increase wildfire risk, with prolonged
conflagrations fueled by excessively dry vegetation.
Properties in the wildland-urban interface areas in and surrounding Cloverdale
Recurring and extended drought conditions associated with climate change
Droughts can result in adverse economic impact because water is integral for
producing goods and providing services.
Residents and businesses
Recurring and extended drought conditions associated with climate change.
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6.5.2 EARTHQUAKE
An earthquake is the sudden shaking of the ground caused by the passage of seismic
waves through earth’s rocks. Seismic waves are produced when some form of energy
stored in earth’s crust is suddenly released, usually when masses of rock straining
against one another suddenly fracture and “slip.” Earthquakes associated with this
type of energy release are called tectonic earthquakes. The energy also can be
released by elastic strain, gravity, chemical reactions, or even the motion of massive
bodies. Earthquakes occur most often along geologic faults, narrow zones where rock masses move in
relation to one another.
Earthquakes have different properties depending on the type of fault that causes them (see Figure 6-8).
The usual fault model has a “strike” (that is, the direction from north taken by a horizontal line in the
fault plane) and a “dip” (the angle from the horizontal shown by the steepest slope in the fault). The
lower wall of an inclined fault is called the footwall. Lying over the footwall is the hanging wall. When
rock masses slip past each other parallel to the strike, the movement is known as strike-slip faulting.
Movement parallel to the dip is called dip-slip faulting. In dip-slip faults, if the hanging-wall block moves
downward relative to the footwall block, it is called “normal” faulting; the opposite motion, with the
hanging wall moving upward relative to the footwall, produces reverse or thrust faulting.
FIGURE 6-8: EARTHQUAKE FAULTING

As a fault rupture progresses along or up the fault, rock masses are flung in opposite directions and thus
spring back to a position where there is less strain.
Earthquake Classifications: Magnitude and Intensity
Earthquakes are typically classified in one of two ways: (1) the amount of energy released, measured as
magnitude, or (2) the impact on people and structures, measured as intensity.
The most common method for measuring earthquakes is magnitude, which measures the strength of
earthquakes. The Richter scale is the most publicly-known measurement for magnitude, but the
majority of scientists currently use either the moment magnitude (Mw) Scale or Modified Mercalli
Intensity (MMI) Scale. The magnitude of an earthquake is related to the total area of the fault that
ruptured, as well as the amount of offset (displacement) across the fault. As shown in Table 6-9, there
are seven earthquake magnitude classes, ranging from “great” to “micro,” in decreasing level of
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severity. A magnitude class of “great” can cause tremendous damage to property and structures,
including infrastructure, compared with a “micro” magnitude, which results in minor damage.

Magnitude Class
Great
Major
Strong
Moderate
Light
Minor
Micro

TABLE 6-9: MOMENT MAGNITUDE (MW) SCALE
Magnitude Range
(M = Magnitude)
Description
M>8
Tremendous damage
7 <= M < 7.9
Widespread heavy damage
6 <= M < 6.9
Severe damage
5 <= M < 5.9
Considerable damage
4 <= M < 4.9
Moderate damage
3 <= M < 3.9
Rarely causes damage.
M<3
Minor damage

The effects of an earthquake in a particular location are measured by intensity. Earthquake intensity
decreases with increasing distance from the epicenter of the earthquake. The MMI value assigned to a
specific site after an earthquake is a more meaningful measure of severity to the nonscientist than the
magnitude because intensity refers to the effects experienced at a tangible location. The lower numbers
of the intensity scale generally reflect the manner in which the earthquake is felt by people. The higher
numbers of the scale are based on observed structural damage. Structural engineers usually contribute
information for assigning intensity values of VIII or above. Table 6-10 is an abbreviated description of the
levels of Modified Mercalli intensity.
Intensity
I
II
III

TABLE 6-10: MODIFIED MERCALLI INTENSITY LEVEL DESCRIPTIONS
Shaking
Description/Damage
Not felt
Weak
Weak

Not felt except by a very few under especially favorable conditions.
Felt only by people at rest, especially on upper floors of buildings.
Felt noticeably by people indoors, especially on upper floors of buildings. Many do
not recognize it as an earthquake. Standing cars may rock slightly. Vibrations
similar to the passing of a truck. Duration estimated.
IV
Light
Felt indoors by many, outdoors by few during the day. At night, some awakened.
Dishes, windows, doors disturbed; walls make cracking sound. Sensation like heavy
truck striking building. Standing cars rocked noticeably.
V
Moderate
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable
objects overturned. Pendulum clocks may stop.
VI
Strong
Felt by all; many frightened. Some heavy furniture moved; a few instances of fallen
plaster. Damage slight.
VII
Very strong
Negligible damage in buildings of good design and construction; slight to moderate
damage in well-built ordinary structures; considerable damage in poorly built or
badly designed structures; some chimneys broken.
VIII
Severe
Slight damage in specially designed structures; considerable damage in ordinary
substantial buildings with partial collapse; great damage in poorly built structures.
Fall of chimneys, factory stacks, columns, monuments, walls. Heavy furniture
overturned.
IX
Violent
Considerable damage in specially designed structures; well-designed frame
structures thrown out of plumb. Great damage in substantial buildings, with partial
collapse. Buildings shifted off foundations.
X
Extreme
Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.
Source: USGS, Abridged from The Severity of an Earthquake, USGS General Interest Publication 1989-288-913
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Ground Motion
Earthquake hazard assessment may also be based on expected ground motion. This involves
determining the annual probability that certain ground motion accelerations will be exceeded, then
adding the annual probabilities over the time period of interest. The most commonly mapped ground
motion parameters are the horizontal and vertical peak ground accelerations (PGA) for a given soil or
rock type. Instruments called accelerographs record levels of ground motion due to earthquakes at
stations throughout a region. These readings are recorded by state and federal agencies that monitor
and predict seismic activity.
Maps of PGA values form the basis of seismic zone maps that are included in building codes such as the
International Building Code. Building codes that include seismic provisions specify the horizontal force
due to lateral acceleration that a building should be able to withstand during an earthquake. PGA values
are directly related to these lateral forces that could damage “short period structures” (e.g., singlefamily dwellings). Longer period response components determine the lateral forces that damage larger
structures with longer natural periods (apartment buildings, factories, high-rises, bridges). Table 6-11
lists damage potential and perceived shaking by PGA factors, compared with the Mercalli scale.
TABLE 6-11: MERCALLI SCALE AND PEAK GROUND ACCELERATION (PGA)
MMI
Scale
Shaking
Resistant Structures
Vulnerable Structures
Estimated PGA
I
Not Felt
None
None
<0.17%
II-III
Weak
None
None
0.17% - 1.4%
IV
Light
None
None
1.4% - 3.9%
V
Moderate
Very Light
Light
3.9% - 9.2%
VI
Strong
Light
Moderate
9.2% - 18%
VII
Very Strong
Moderate
Moderate/Heavy
18% - 34%
VIII
Severe
Moderate/Heavy
Heavy
34% - 65%
IX
Violent
Heavy
Very Heavy
65% - 124%
X - XII
Extreme
Very Heavy
Very Heavy
>124%
Note: PGA measured in percent of g, where g is the acceleration of gravity.
Sources: USGS, 2008; USGS, 2010

6.5.2.1 Plans, Policies, and Regulatory Environment
Alquist‐Priolo Earthquake Fault Zoning Act and Seismic Hazards Mapping Act (1972)
The 1971 San Fernando Earthquake resulted in the destruction of numerous structures built across its
path. This led to passage of the Alquist‐Priolo Earthquake Fault Zoning Act in 1972. This Act prohibits the
construction of buildings for human occupancy across active faults in the State of California. Similarly,
extensive damage caused by ground failures during the 1989 Loma Prieta Earthquake focused attention
on decreasing the impacts of landslides and liquefaction. This led to the creation of the Seismic Hazards
Mapping Act, which increases construction standards at locations where ground failures are probable
during earthquakes. Figure 6-9 shows the location of quaternary faults in and around Sonoma County, as
well as earthquake fault zones as identified by the California Geological Survey.
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FIGURE 6-9: QUATERNARY FAULTS AND EARTHQUAKE FAULT ZONES
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2019 Building Standards Code
The California Building Standards Code (CBSC) (California Code of Regulations, Title 24) is a compilation
of three types of building standards from three different origins:
▪ Building standards that have been adopted by State agencies without change from building standards
contained in national model codes;
▪ Building standards that have been adopted and adapted from national model codes to address
California’s ever-changing conditions; and
▪ Building standards, authorized by the California legislature, that constitute amendments not covered
by national model codes, that have been created and adopted to address particular California
concerns.
The CBSC specifies materials requirements, construction methods, and maintenance standards for
earthquake protection and resiliency. All building occupancies in California are subject to national model
codes adopted into the CBSC, and occupancies are further subject to amendments adopted by State
agencies. State law also authorizes local governments to enact ordinances making building standards
amendments to the CBSC to address local conditions. The law includes specific requirements for the
basis for a local amendment, how the amendment language and documents must be prepared, and how
the amendment must be filed with either the California Building Standards Commission, the California
Department of Housing and Community Development, or other state agencies as required. In January
2020, City of Cloverdale adopted the 2019 CBSC, without amendments.

6.5.2.2 Past Events
Pre-1900 Earthquakes
The Bay Area has experienced significant, well-documented earthquakes. Since 1855, more than 140
earthquakes have been felt in the Santa Rosa area. Although earthquake records prior to the year 1900
are difficult to interpret, seven earthquakes are believed to have caused damage to structures in
Sonoma County during the 19th century. For the most part, damage from these earthquakes indicates a
Modified Mercalli Intensity (MMI) ranging from VI-VIII. The MMI scale is based on observed damage,
which indicates that damage from most earthquakes was limited to broken glass, cracked walls, and
falling chimneys (Table SH-1). Two earthquakes are of note: the 1868 M7.2 earthquake on the Hayward
Fault, and the 1898 M6.7 earthquake believed to have occurred on the Rodgers Creek Fault. Although
damage from these two events was limited due to the area’s sparse population at the time, a recurrence
of either of these events could result in significant damage to today’s widespread and varied
infrastructure and building stock.
1906 San Francisco Earthquake
The April 18, 1906, M8.3 earthquake on the northern segment of the San Andreas Fault, known for
devastating San Francisco, caused major damage in Santa Rosa, Sebastopol, Healdsburg, Petaluma and
other communities. As reported in the Reveille, “Cloverdale did not suffer seriously from the seismic
disturbance,” with no one injured and property loss below $5,000. Santa Rosa, only 20 miles from the
San Andreas Fault, is said to have suffered more damage proportionally to its size than any other Bay
Area city. The population of Santa Rosa at the time was about 6,000. The only reported casualties in
Sonoma County were in the City of Santa Rosa, where 65 persons died and 12 remained missing. The
shaking lasted for about fifty seconds. The Santa Rosa Courthouse was totally destroyed by the shaking
and ensuing fire, as were approximately eight blocks of commercial buildings. It was reported that
almost all non-wood buildings were destroyed by the shaking alone. The amount of fire damage was

City of Cloverdale
Local Hazard Mitigation Plan

74

Plan Public Review Draft
May 2021

Risk Assessment: Vulnerability to Priority Hazards
attributed to insufficient firefighters and equipment, and a
delay in getting the fire equipment out of the fire house,
where falling debris blocked the entrance.
The California Earthquake Investigation Commission
postulated that, in part, the damage was exacerbated by the
high ground water level in the alluvial fan the City of Santa
Rosa was built upon. In April, the ground was still saturated
from the spring rains. This likely amplified and contributed to
the length of ground shaking that occurred. As a result of the
damage, new building regulations were adopted in May 1906,
and amended in May 1907. They included requirements for
brick buildings to be reinforced with steel and that cement
mortar be used, in place of the former practice of using
weaker lime mortar.
1969 Rodgers Creek / Healdsburg Fault Earthquake
The last major earthquakes epicentered in Sonoma County
occurred on October 1, 1969. Two earthquakes of Magnitudes
5.6 and 5.7 originated near the juncture of the Rodgers Creek
and Healdsburg Fault, approximately two miles north of Santa Rosa. There was no reporting of damage
in Cloverdale in the Reveille. Damage was concentrated in Santa Rosa, and principally confined to the
partial collapse or near collapse of unreinforced masonry buildings and wood frame buildings with
substandard foundations or inadequate bracing. In all, ninety-nine structures were significantly
damaged, approximately half in the business district and half in residential areas. Nearly half of all
significantly damaged buildings were demolished. Total building damage was estimated at $6 million,
with
dwelling contents losses at $1.25 million. Several County buildings
suffered damage, including the Library, Post Office, and Veterans
Memorial Building. There was more than expected damage to the
newly constructed two-story Sonoma County Social Services
Building at the County Administration Center. There was
significant damage to the Fremont Elementary School, a twostory unreinforced masonry building that had recently been
identified as failing Field Act standards for school structural
safety, but was still in active use. Santa Rosa Memorial Hospital
incurred approximately $240,000 in damage, of which only
$40,000 was attributable to building damage. The more serious
damage was caused by a fire, which was ignited in a chemical
laboratory after the second shock. The fire was extinguished quickly because a fire truck had been
dispatched, per the emergency plan, immediately following the first shock.
Electric power and telephone communications were disrupted for a short period of time. Although the
Mayor of the City of Santa Rosa sought state and federal disaster assistance, there was not enough
damage to public facilities to warrant a declaration. Small Business Administration loans were made
available to commercial and residential property owners at a three percent interest rate. Fortunately,
there was no loss of life from the earthquakes, which can be attributed to the limited structural damage
that occurred and the earthquakes striking in the evening hours, when most residents were at home.
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1989 Loma Prieta Earthquake
This M6.9 magnitude earthquake, which occurred on October 17,1989,
was caused by slip along the San Andreas Fault. Though the damage in
Sonoma County from the quake was very minor (only 5 dwellings were
yellow tagged), with no damage reported in Cloverdale, the quake
killed 63 people and injured 3,757 throughout Northern California. It
caused a total of over 16,700 housing units to be uninhabitable
throughout the Monterey and San Francisco Bay Areas and left some
3,000-12,000 people homeless. The earthquake caused severe
damage in some very specific locations in the San Francisco Bay
Area, most notably on unstable soil in San Francisco and Oakland,
where some 12,000 homes and 2,600 businesses were damaged.
In Santa Cruz, close to the epicenter, 40 buildings collapsed. Many
homes were dislodged that were not bolted to their foundations.
The worst disaster of the earthquake was the collapse of the
two-level Cypress Street Viaduct of Interstate 880 in West
Oakland. The failure of support columns along a 1.25-mile (2.0
km) section of the viaduct, also known as the "Cypress
Structure" killed 42 and injured many more. This stretch of
Interstate 880 was a double-deck freeway section built in the 1950s
of non-ductile reinforced concrete that was constructed above and astride Cypress
Street in Oakland. The quake caused an estimated $6 billion ($11 billion in current value) in property
damage, becoming one of the most expensive natural disasters in U.S. history at the time. It was the
largest earthquake to occur on the San Andreas Fault since the great 1906 San Francisco earthquake.
2014 South Napa Earthquake
On August 24, 2014, a M6.0-earthquake shook Napa, Solano, and Sonoma County. The epicenter was
located about 4.2 miles northwest of American Canyon, six miles southwest of the City of Napa and nine
miles southeast of the city of Sonoma, according to the USGS. The earthquake occurred on the West
Napa Fault, a fault that was not mapped under the Alquist-Priolo earthquake fault hazard zone. The
earthquake was the largest event in the Bay Area since the 1989 Loma Prieta Earthquake, lasting 10 to
26 seconds, depending on location, and causing 8 miles of surface rupture (with up to 18 inches of
offset). At least twelve aftershocks followed, including one of M3.9. 257 people were injured during the
quake and one person was killed. 163 structures, many in downtown Napa, were severely damaged and
red-tagged by Inspectors. Several structures in eastern Sonoma County were also severely damaged. An
additional 3,517 structures were inspected, of which 1,749 were identified as being moderately
damaged. Several older commercial buildings in downtown Napa showed signs of extensive external
damage even though they had undergone seismic retrofit.
Napa and Solano Counties experienced minor damages to several roads, water mains, and gas line
breaks. Napa, Solano, and Sonoma County experienced electrical and water service disruptions.
Due to the extensive damages, Governor Brown issued an emergency proclamation on August 24, 2014
for the State of California. President Obama declared the incident a major disaster on September 11,
2014. The total economic loss was estimated at $400 million. State and federal disaster assistance
totaled more than $30 million for people and businesses affected by the earthquake. Of that total, $8.8
million where in grants from the Federal Emergency Management Agency (FEMA) and the California
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Governor’s Office of Emergency Services (Cal OES), and $21.2 million in low-interest disaster loans from
the Small Business Administration (SBA).
Sonoma County Earthquakes Since 2000
As Table 6-12 shows, there have been only four earthquakes with epicenters in Sonoma County since
2000. Three of those were located in between 6 and 11 miles east of Cloverdale, with magnitudes
ranging from 4.6 to 5.0. While these earthquakes could be felt in Cloverdale, they did not cause any
damage.
TABLE 6-12: EARTHQUAKES 4.5 MAGNITUDE OR HIGHER IN SONOMA COUNTY 2000-2020
Date
Location/Epicenter
Magnitude
Intensity in Cloverdale
1/11/2000
6.1 miles southeast of Cloverdale
4.6
IV, light shaking
8/3/2006
6.3 miles east of Rohnert Park
4.5
I, not discernible
1/12/2014
10.9 miles east of Cloverdale
4.7
III, weak shaking
12/14/2016
9.5 miles east of Cloverdale
5.0
IV, light shaking
Source: USGS

6.5.2.3 Location
According to the United States Geological Survey (USGS) and the California Geological Survey (CGS),
several faults cross Sonoma County, including three that run through the entire county (see Figure 6-9).
The Northern Segment of the San Andreas Fault crosses Sonoma County at Bodega Bay and continues
northward offshore before crossing again at Fort Ross and continuing through to the county’s northern
border. At its nearest point, the San Andreas Fault is 22 miles southwest of Cloverdale. The Rodgers
Creek-Healdsburg Fault, the northern extent of which is located approximately three miles south of
Cloverdale, connects southward to other faults that merge into the San Andreas Fault. The Maacama
Fault lies to the east of the Rodgers Creek-Healdsburg Fault and continues northward, passing
approximately three miles east of Cloverdale. Other locally known faults include the Chianti Fault,
Hunting Creek-Berryessa Fault, Collayomi Fault, Geyser Peak Fault, and the Mercuryville Fault. All of
these faults are right lateral strike-slip faults, meaning that the land on the western side of the fault
moves northward in an earthquake. Seismic activity along other active regional faults or unknown faults
in the area could also affect Sonoma County.

6.5.2.4 Frequency / Probability of Future Events
This plan utilizes two mapping tools for understanding the frequency and probability of an earthquake
occurring at different faults near Cloverdale: (1) the Uniform California Earthquake Rupture Forecast,
Version 3 (UCERF3) and (2) the Earthquake Shaking Potential based on the USGS National Seismic
Hazard Model. These probabilistic mapping tools, which are described in more detail below, were used
to determine the earthquake scenario used for the vulnerability analysis. In the case of Cloverdale, both
tools pointed to the Maacama Fault, and specifically to the Maacama-Garberville M7.4 scenario,
because it is the scenario with the highest likelihood of severe shaking within 30 years.
According to the California State Hazard Mitigation Plan, earthquakes large enough to cause moderate
damage to structures—those of Magnitude 5.5 or larger—occur three to four times a year statewide.
Strong earthquakes of Magnitude 6 to 6.9 strike on an average of once every two to three years. Major
earthquakes (Magnitude 7 to 7.9) occur in California about once every 10 years.
30-Year Earthquake Probability (UCERF3)
Probability of earthquake events is based on the approximate location of earthquake faults within and
outside the region. The Uniform California Earthquake Rupture Forecast, Version 3 (UCERF3) is a
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comprehensive model of earthquake occurrence for California. UCERF3 was developed by the 2014
Working Group on California Earthquake Probabilities (WGCEP), a multi-disciplinary collaboration of
leading experts in seismology, geology, geodesy, paleoseismology, earthquake physics, and earthquake
engineering. The study was led by the U.S. Geological Survey, the Southern California Earthquake
Center, and the California Geological Survey, with partial financial support from the California
Earthquake Authority, which is the largest provider of homeowner earthquake insurance in California. It
represents the best available science for authoritative estimates of the magnitude, location, and
likelihood of potentially damaging earthquakes in California.
Figure 6-10 shows the faults within and near Sonoma County that UCERF3 evaluated. As it shows, the
Maacama and Rodgers Creek-Healdsburg faults are the nearest to Cloverdale. According to UCERF3, the
Maacama fault, which runs north-south due east of Cloverdale, has a 13.2 percent chance of an
earthquake of 6.7 magnitude or greater in the next 30 years. The Rodgers Creek-Healdsburg fault,
located just south of Cloverdale at its northernmost extent has a 2.3 percent chance.
FIGURE 6-10: UCERF3 FAULT PROBABILITIES

Earthquake Shaking Potential
The Earthquake Shaking Potential Map, Figure 6-11, shows potential seismic shaking from anticipated
future earthquakes. It is probabilistic in the sense that the analysis takes into consideration the
uncertainties in the size and location of earthquakes and the resulting ground motions that can affect a
particular site. It is also useful in understanding the probability of severe shaking in the Cloverdale area,
as discussed in Section 6.5.1.3. The map is expressed in terms of probability of exceeding a certain
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ground motion. Specifically, the shaking potential is calculated as the level of ground motion that has a
two percent probability of being exceeded in 50 years, which is the same as the level of ground-shaking
with about a 2,500-year average repeat time. The potential is based on relatively long-period
earthquake (i.e., exceeding one second of ground motion). Based on the USGS National Seismic Hazard
Model and in partnership with California Geological Survey, the earthquake shaking potential considers
historic earthquakes, slip rates on major faults, deformation throughout the region, and the potential
for amplification of seismic waves by near-surface geologic materials.
Figure 6-11 depicts a range of lower hazard to higher hazard probability, with Cloverdale falling into the
moderate to high level of probability of experiencing more frequent, stronger earthquakes. Intense
shaking can damage even strong, modern buildings.
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FIGURE 6-11: EARTHQUAKE SHAKING POTENTIAL

Maacama Garberville Earthquake Scenario
The Maacama-Garberville earthquake scenario, which assumes a magnitude 7.4 event, was chosen from
a range of regional, scenario-based shakemaps available from USGS for the vulnerability analysis. The
shakemap data consist of peak ground velocity, peak ground acceleration, peak spectral accelerations in
an earthquake scenario. As Figure 6-12, the Maacama-Garberville scenario would result in very strong to
severe shaking in Cloverdale. Section 6.5.2.8 analyzes Cloverdale’s exposure to this scenario and details
damage estimation to privately-owned property and critical facilities.
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FIGURE 6-12: MAACAMA GARBERVILLE EARTHQUAKE SCENARIO (M7.4)
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6.5.2.5 Severity and Extent
Even a moderate earthquake occurring can result in deaths, casualties, property destruction,
environmental damage, and disruption of normal services and activities. The severity of the event could
be aggravated by collateral emergencies such as fires, hazardous material spills, utility disruptions,
landslides, and transportation emergencies. Neither the occurrence of an earthquake nor the severity
can be predicted. Instead, scientists can only calculate the probability that a significant earthquake will
occur in a specific area within a certain number of years. As explained in Section 6.5.2.4 , the
probabilistic Earthquake Shake Potential Map, Figure 6-11, shows that Cloverdale falls into the
moderate to high level of probability of experiencing more frequent, stronger earthquakes (i.e., an
earthquake exceeding one second of ground motion in 50 years). In the Cloverdale area, the greatest
probability of a severe earthquake focuses around the Maacama fault.

6.5.2.6 Warning Time
There is currently no reliable way to predict when an earthquake will occur at any given location.
Seconds and minutes of advance warning can allow people and systems to take actions to protect life
and property from destructive shaking. Even a few seconds of warning can enable protective actions
specific to various sectors of the population, such as:
▪ Public: Citizens, including schoolchildren, drop, cover, and hold on; turn off stoves, safely stop
vehicles.
▪ Businesses: Personnel move to safe locations, automated systems ensure elevator doors open,
production lines are shut down, sensitive equipment is placed in a safe mode.
▪ Medical Services: Surgeons, dentists, and others stop delicate procedures.
▪ Emergency Responders: Open firehouse doors, personnel prepare and prioritize response decisions.
▪ Power Infrastructure: Protect power stations and grid facilities from strong shaking.
In October 2019, the State of California launched Earthquake Warning California, which is the country’s
first publicly available, statewide warning system. Managed by the Cal OES, the system uses ground
motion sensors from across the state to detect earthquakes before humans can feel them and can notify
Californians via mobile devices to “Drop, Cover, and Hold On” in advance of an earthquake.

6.5.2.7 Secondary Hazards
Earthquakes can cause secondary effects such as tsunamis and soil liquefaction. While tsunamis may
affect other areas of Sonoma County, they would not reach Cloverdale. Soil liquefaction occurs when
seismic waves pass through saturated granular soil, distorting its granular structure, and causing some of
the pore spaces between granules to collapse. Pore-water pressure may also increase sufficiently to
cause the soil to behave like a fluid for a brief period and cause deformations. As described in Section
6.5.4, within the city limits, susceptibility to liquefaction is principally concentrated along the Russian
River in areas that are largely undeveloped.

6.5.2.8 Vulnerability Assessment
Earthquakes are a considerable threat to life and property in Sonoma County. A moderate to severe
seismic incident on any fault zones in or near the county could result in the following effects:
▪
▪
▪
▪
▪

Extensive property damage
Fatalities and injuries
Damage to water and sewage systems
Disruption of communications systems
Broken gas mains and petroleum pipelines

City of Cloverdale
Local Hazard Mitigation Plan

82

Plan Public Review Draft
May 2021

Risk Assessment: Vulnerability to Priority Hazards
▪ Disruption of transportation arteries
▪ Competing requests for regional aid resources
While Cloverdale has avoided major damage from past earthquakes, the city’s proximity to major faults
makes it vulnerable to future seismic events. In the wake of such an event, community needs would
quickly exceed the City’s response capabilities, necessitating calls for mutual assistance from other local
agencies, volunteer and private agencies, Cal OES, and the Federal Emergency Support Functions.
In any earthquake, the primary consideration is saving lives, although attention must be paid to
providing for people's mental health by reuniting families, providing shelter to the displaced persons,
and restoring basic needs and services. In collaboration with response and recovery partners, the City
would also have to attend to debris removal and roadway clearance, demolition of unsafe structures,
reestablishment of public services and utilities, and provision of continuing care and temporary housing
for affected citizens.
After any earthquake there will be a loss of income both in private and public sectors. Individuals can
lose wages due to businesses inability to function because of damaged goods or facilities. Due to
business losses, the City of Cloverdale will lose revenue. Economic recovery from even a minor
earthquake is critical.
The assessment of vulnerability focuses on two concerns, the level of exposure and the potential for
damage. To quantify exposure and damage potential, using GIS tools, the Planning Team focused on an
earthquake scenario produced from the Maacama fault (the Maacama Garberville M7.4 scenario). As
discussed in Section 6.5.2.4, this scenario represents the highest probability for a severe earthquake and
severe shaking in Cloverdale. Figure 6-12 shows the potential effects of the Maacama Garberville
scenario in Cloverdale, indicating that most of the city would be subject to severe shaking.
Exposure
To determine the level of exposure, the Planning Team compared inventories of population, property,
and critical facilities with earthquake shaking intensity data from the USGS, as shown in Figure 6-13. For
damage and loss estimation, the Planning Team deployed FEMA’s Hazus software, as described in
Section 6.3.1.2. Following are summaries of exposure for population, property, and critical facilities, and
estimates of potential damage associated with the Maacama Garberville scenario.
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FIGURE 6-13: EARTHQUAKE DAMAGE EXPOSURE, MAACAMA GARBERVILLE M7.4 SCENARIO
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Population Exposure
Figure 6-16 and Table 6-13 summarize population exposure results for the Maacama Garberville
earthquake scenario (M7.4). Under that scenario, the entire population of Cloverdale is potentially
exposed to direct and indirect impacts from earthquakes, with 80 percent of the city subject to severe
shaking and 20 percent subject to very strong shaking. The degree of exposure depends on many
factors, including the age and construction type of dwellings, the soil types on which their homes are
constructed, and proximity to fault location. Whether directly or indirectly impacted, the entire
population will have to deal with the consequences of earthquakes to some degree. Business
interruption could keep people from working, road closures could isolate populations, and loss of
functions of utilities could affect people who suffered no direct damage from an event itself.
FIGURE 6-14: POPULATION EXPOSURE, M7.4 MAACAMA GARBERVILLE EARTHQUAKE SCENARIO
9,000
8,000

7,826

7,000
6,000
5,000
4,000
3,000

1,957

2,000
1,000
VIII - Severe

VII - Very Strong

Exposed Population

TABLE 6-13: POPULATION EXPOSURE, M7.4 MAACAMA GARBERVILLE EARTHQUAKE SCENARIO
Exposed
% of Total
Shake Severity Zone
Population
Population
VIII - Severe
7,826
80.0
VII - Very Strong
1,957
20.0
Total
9,783
100.0
Property Exposure
The level of exposure for privately-owned property in a community is a function of several qualitative
and quantitative factors. This includes the type of construction, the age of construction, and the value of
improvements on a parcel. In Cloverdale, this information is derived from the Sonoma County Assessor’s
Office, which maintains and periodically updates information on all private property in the county for
tax assessment purposes. This information is keyed to parcels, rather than individual buildings, so the
information summarized in the following tables represents the predominant use on each parcel. The
number of parcels does not reflect the number of total housing units, as many multi-family units and
attached housing units are reported on one parcel.
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The type of construction for buildings in a community is key to understanding vulnerability to
earthquakes, since different building types have different levels of tolerance for seismic shaking. Table
6-14 summarizes the number of parcels with the five predominant building types in Cloverdale. As it
shows, 89.3 percent of the parcels in Cloverdale have single-family residential uses with wood frame
construction and another 7.7 percent have commercial or industrial buildings with wood frame
construction. Depending on their age, wood frame construction buildings are generally able to
withstand shaking without sustaining considerable damage. Another 2.6 percent of the parcels in the
city contain buildings with steel frame construction, which are generally resistant to damage from
seismic shaking. The remaining parcels contain either reinforced masonry buildings or mobile homes.
There are no unreinforced masonry (URM) buildings in Cloverdale.
TABLE 6-14: CONSTRUCTION TYPES
Construction
Type
W1
W2

Description
Wood Light Frame (Single-Family Residential), less
than 5,000 square feet
Wood Frame (Commercial and Industrial), more
than 5,000 square feet
Steel Light Frames
Reinforced Masonry Walls with Flexible Diaphragms
Mobile Homes

S3
RM1
MH
Total
Source: Sonoma County Assessor, 2020

Parcels
2,647

% of
Total
89.3%

228

7.7%

77
4
8
2,964

2.6%
0.1%
0.3%
100.0%

The age of construction is also a key consideration in determining vulnerability, in part because older
buildings were subject to less stringent building standards. Table 6-15 shows the number of parcels in
Cloverdale with buildings constructed during six time periods, each of which is associated with the
evolution of building standards, with the oldest being the least exacting. Table 6-16 shows the
distribution of construction types by construction period.
TABLE 6-15: CONSTRUCTION IMPROVEMENT PERIODS
Parcels
Developed
% of
Time Period
in Period
Total
Significance of Time Frame
Pre-1933
246
8.3% Before 1933 there were no explicit earthquake requirements
in building codes. State law did not require local
governments to have building officials or issue building
permits.
1933-1940
31
1.0% Before the first strong motion recording was made in 1940.
1941-1960
606
20.4% Prior to when the Structural Engineers Association of
California published guidelines on earthquake construction
in 1960.
1961-1975
189
6.4% Prior significant improvements to lateral force requirements
in 1975.
1976-1994
620
20.9% Prior to the Uniform Building Code being amended to
include provisions for seismic safety in 1994.
1995 - present
1,272
42.9% Seismic code is currently enforced.
Total
2,964 100.0%
Source: Sonoma County Assessor, 2020
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TABLE 6-16: CONSTRUCTION TYPE BY PERIOD OF CONSTRUCTION
Construction Type (see Table 6-14 for descriptions)
Time Period
W1
W2
S3
RM1
MH
Pre-1933
5.9%
4.8%
25.0%
1933-1940
1.1%
0.9%
1.3%
1941-1960
21.7%
6.1%
20.8%
25.0%
1961-1975
6.8%
2.6%
2.6%
25.0%
12.5%
1976-1994
18.6%
52.6%
7.8%
25.0%
1995 - present
45.2%
20.6%
36.4%
12.5%
Unknown
0.8%
12.3%
31.2%
25.0%
50.0%
Total
100.0%
100.0%
100.0%
100.0%
100.0%
Source: Sonoma County Assessor, 2020

Total
5.6%
1.0%
20.4%
6.4%
20.9%
42.9%
2.7%
100.0%

The City’s Planning Team completed an inventory of current market values and content value for private
property using County Assessor’s parcel data. Using GIS, the Planning Team created centroids, or points,
to represent the center of each parcel polygon, assumed to be the location of the structure for analysis
purposes. The centroids were then superimposed with the USGS probabilistic shaking severity zones to
determine the at-risk structures. Table 4-37 shows the count of at-risk parcels and their associated
building and content exposure values to the magnitude 7.5 Maacama-Garberville earthquake scenario.
TABLE 6-17: PROPERTY VALUE EXPOSURE
Shake Severity
Parcel
% of
Market Value Content Value
Zone
Count
Total
Exposure ($)
Exposure ($)
VIII - Severe
2,261
76.3% $534,175,833 $316,216,094
VII - Very Strong
703
23.7% $197,562,154 $102,464,296
Total
2,964 100.0% $731,737,987 $418,680,390
Source: Sonoma County Assessor, 2020

Total Exposure
($)
$850,391,927
$300,026,450
$1,150,418,377

% of
Total
73.9%
26.1%
100.0%

Critical Facility and Infrastructure Exposure
Earthquakes pose numerous risks to critical facilities and infrastructure. Seismic risks, or losses, that are
likely to result from exposure to seismic hazards include:
▪ Utility outages
▪ Economic losses for repair and replacement of critical facilities, roads, and buildings
▪ Indirect economic losses such as income lost during downtime resulting from damaged public
infrastructure
▪ Roads or railroads that are blocked or damaged can prevent access throughout the area and can
isolate residents and emergency service providers needing to reach vulnerable populations or to make
repairs
Linear utilities and transportation routes, often referred to as lifelines, are vulnerable to rupture and
damage during and after a significant earthquake event. The cascading impact of a single failure can
have affects across multiple systems and utility sectors, resulting in system outages that could last
weeks for the most reliable systems and months for systems at greater risk because of age or disrepair.
All critical facilities in Cloverdale are exposed to earthquakes. Table 6-18 lists the number of each type of
facility in the Severe and Very Strong MMI severity zones within the city, described in Table 6-10.
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TABLE 6-18: CRITICAL INFRASTRUCTURE EXPOSURE, MAACAMA GARBERVILLE EARTHQUAKE
SCENARIO
Infrastructure Type
VIII - Severe
VII - Very Strong
Total
Essential Facilities
Fire
1
1
Police
2
2
EOC
1
1
Subtotal
4
4
High Potential Loss
Child Care Center
6
6
School
9
9
Library
2
2
Residential Elder Care Facility
1
1
Historic Building
4
4
Home Care Organization
1
1
Family Child Care Home
4
4
Government Asset*
44
2
46
Airport
1
1
Vulnerable Housing
10
10
Park
3
1
4
Mobile Home Park
1
1
Wastewater Treatment
2
2
Corp Yard
1
1
Healthcare Center
5
5
Affordable Housing
1
1
Evacuation Center
1
1
Communications Tower
3
3
City Hall
2
2
Town Hall
1
1
Senior Center
2
2
Water Treatment
2
2
Subtotal
105
4
109
Transportation and Lifeline
Bridge
7
7
Substation
1
1
Airport
1
1
Water Tank
1
2
3
Park
3
1
4
Pump House
3
1
4
Subtotal
16
4
20
Grand Total
125
8
133
*Government Assets are those referenced in City’s insurance roll and includes accessory
buildings as well as non-categorical assets and their values
Linear utilities and transportation infrastructure (lifelines) would likely suffer considerable damage in
the event of a strong earthquake. Due to the amount of infrastructure and sensitivity of utility data,
linear utilities are difficult to analyze without further investigating individual system components. Table
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6-19 provides best available linear utility data; it should be assumed that these systems are exposed to
breakage and failure.
TABLE 6-19: LIFELINE EXPOSURE (IN MILES), MAACAMA GARBERVILLE EARTHQUAKE SCENARIO
Infrastructure Type (Linear)
VIII - Severe
VII - Very Strong
Total
Levee
1.66
1.66
NG Pipeline
2.88
2.88
Railroad
2.89
2.89
Streets/Roadways
Alley
0.14
0.14
Cul-de-sac
0.10
0.10
Driveway
0.16
0.27
0.43
Interstate
4.67
4.67
Local road
30.91
6.88
37.79
Primary Highway
3.20
3.20
Ramp
1.97
1.97
State/county highway
1.55
1.55
Subtotal
42.70
7.15
49.85
Transmission Line
0.43
0.43
Grand Total
50.57
7.15
57.71
Property Damage / Loss Estimation
The Planning Team generated earthquake damage estimates using a Level 2 Hazus 4.2 analysis. Hazus
uses GIS to analyze multiple factors influencing earthquake damage estimates including peak ground
velocity (PGV), peak ground acceleration (PGA) and soil of a given scenario and geographic area. Once
the location and size of a hypothetical earthquake is identified, Hazus software estimates the intensity
of the ground shaking, the number of buildings damaged, the number of casualties, the damage to
transportation systems and utilities, the number of people displaced from their homes, and the
estimated cost of repair and clean up.
The Planning Team imported Cloverdale-specific assessor’s parcel data and City’s insured asset data into
Hazus as User Defined Facilities (UDF) serving as the basis for replacement and content cost as well as
associated damage estimation and loss. County assessor data does not include detailed information for
tax exempt structures, such as buildings on government property, so the Planning Team added this data
based on the City’s insurance schedule table of insured assets.
To understand building damage, damage outputs from Hazus are categorized into slight, moderate, and
extensive damage. Ranges of damage are used to provide the user with an understanding of the
building’s physical condition. Table 6-20 provides a physical description of each damage state.

City of Cloverdale
Local Hazard Mitigation Plan

89

Plan Public Review Draft
May 2021

Risk Assessment: Vulnerability to Priority Hazards

Damage State
Slight

Moderate

Extensive

Complete

TABLE 6-20: HAZUS BUILDING DAMAGE DESCRIPTIONS
Damage Description
Small plaster cracks at corners of door and window openings and wall/ceiling
intersections; small cracks in masonry chimneys and masonry veneers. Small
cracks are assumed to be visible with a maximum width of less than 1/8 inch
(cracks wider than 1/8 inch are referred to as “large” cracks).
Large plaster or gypsum-board cracks at corners of door and window openings;
small diagonal cracks across shear wall panels exhibited by small cracks in stucco
and gypsum wall panels; large cracks in brick chimneys; toppling of tall masonry
chimneys.
Large diagonal cracks across shear wall panels or large cracks at plywood joints;
permanent lateral movement of floors and roof; toppling of most brick chimneys;
cracks in foundations; splitting of wood sill plates and/or slippage of structure
over foundations.
Structure may have large permanent lateral displacement or be in imminent
danger of collapse due to cripple wall failure or failure of the lateral load resisting
system; some structures may slip and fall off the foundation; large foundation
cracks. Three percent of the total area of buildings with Complete damage is
expected to be collapsed, on average.

While there are limitations to the FEMA Hazus earthquake model, it does allow for potential loss
estimation for each building construction category. Citywide loss estimation results are summarized by
building category type in Table 6-212 for the Maacama Garberville 7.4 magnitude earthquake scenario.
It is important to understand that the Hazus loss estimation values for earthquake are categorized in
exceedance values. From reviewing Table 6-21, one can infer the probability of structures exceeding
extensive damage is relatively low. However, if damage were to occur, the economic loss is averaged
and summarized for each building type defined in the software.
Important to note: Loss estimation is worst case scenario. Loss estimation does not include damage to
transportation routes, infrastructure, and other public and private utilities located throughout the
City. An important concept in loss data is the “probability” of damage to exceed a certain degree. It is
unlikely that buildings in Cloverdale would receive “extensive” damage from earthquake shaking.
Property Damage
Hazus 4.2 was used to estimate the loss potential to residential properties and government service
facilities exposed to the Maacama Garberville M7.4 earthquake scenario. Hazus reports the damage
potential and loss potential from a given earthquake scenario in four categories: slight damage,
moderate damage, extensive damage, and economic loss. Economic loss consists of estimations on the
cost of repair and replacement to damaged or destroyed buildings and contents, relocation expenses,
capital-related income, wage losses, and rental income losses. As Table 6-21 shows, because the vast
preponderance of property in Cloverdale is residential, the greatest economic loss in Cloverdale would
result from damage to residential properties, with 70.6 percent of the total losses in the city, although
only 43.9 percent of the city’s residential properties would sustain damage. Most of the damage to
residential properties would fall into the “slight” damage probability category, with only 1.1 percent of
city’s residential properties falling into the “extensive” damage probability category. This reflects the
city’s high percentage of damage-resistant and relatively recent construction, as shown in Table 6-16. As
Figure 6-15 shows, commercial and industrial buildings would suffer the most widespread damage, with
61.8 and 70.8 percent, respectively, sustaining at least “slight” damage.
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TABLE 6-21: LOSS ESTIMATION, MAACAMA GARBERVILLE M7.4 EARTHQUAKE SCENARIO
Average of Potential Damage to Exceed
Avg Econ
Total Econ % of Total
Building Type
Slight
Moderate
Extensive
Loss by Type
Loss
Value
Commercial
61.8%
34.3%
13.8%
$84,400
$7,509,200
10.7%
Government
50.9%
21.5%
6.3%
$76,500
$5,353,000
7.6%
Industrial
70.8%
43.8%
14.1%
$147,900
$7,247,400
10.3%
Religion
53.8%
23.3%
4.1%
$53,400
$534,000
0.8%
Residential
43.9%
10.1%
1.1%
$17,600 $49,525,400
70.6%
Total
$70,169,000
100.0%
Note: Total Inventory Values
1 - Building Replacement Costs = $778,724,987
2 - Content Replacement Costs = $421,027,145
3 - Total Value = $1,199,752,132
FIGURE 6-15: PERCENTAGE OF DAMAGED STRUCTURES BY TYPE, MAACAMA GARBERVILLE M7.4
EARTHQUAKE SCENARIO
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City-Owned Property
The Planning Team used Hazus 4.2 to estimate the loss potential to City-owned facilities exposed to
shaking from the Maacama Garberville earthquake scenario. Information on City facilities was derived
from insurance data and formatted for use in Hazus. This dataset included more detailed information
than default Hazus database, including the number of floors, building value, content value, and
construction type, thus allowing for enhanced results.
As Table 6-22 shows, there would be 50.3 percent probability that aggregated City facilities would
sustain at least slight damage from the Maacama Garberville earthquake scenario, but only a 6.1
percent probability that all would sustain extensive damage. The City’s radio tower on Vista View Drive
would be the most vulnerable facility, with a 54.3 percent probability of extensive damage, but it is a
low-value improvement, so the overall economic loss would be low. The Cloverdale Airport would also
be highly susceptible to damage, with a 22.5 percent probability of sustaining extensive damage. In
terms of economic loss, the City’s water and wastewater treatment plants would be subject to the
greatest damage value, mainly because they are the City’s highest value assets.
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TABLE 6-22: CITY ASSET LOSS ESTIMATION, MAACAMA GARBERVILLE M7.4 EARTHQUAKE SCENARIO
Probability Damage Exceeds
Economic
Loss
Building/Site Name
Total Value
Slight
Moderate Extensive
Loss
Pct.
Cherry Creek Reservoir
$375,000
55.8%
23.2%
3.8%
$52,940
14.1%
City Hall
$1,226,980
54.1%
21.3%
3.4%
$104,870
8.5%
Clover Spring Reservoir
$1,649,000
40.7%
8.5%
0.9%
$83,820
5.1%
Cloverdale Airport
$1,396,320
72.8%
48.3%
22.5%
$508,300
36.4%
Cloverdale Library
$1,918,000
48.2%
19.6%
3.0%
$150,470
7.8%
Foothill Pump Station
$283,000
30.1%
9.4%
0.8%
$17,360
6.1%
Furber Park
$127,000
44.5%
12.5%
1.6%
$6,440
5.1%
Furber Reservoir
$1,374,000
47.1%
15.2%
2.1%
$121,950
8.9%
Police Station/Fire Station
$2,096,860
46.3%
15.0%
2.0%
$131,850
6.3%
Radio Tower
$13,170
89.6%
81.4%
54.3%
$2,930
22.3%
Ritter Reservoir
$618,000
60.2%
26.6%
4.8%
$98,600
16.0%
School Street Pump Station
$142,000
48.9%
16.6%
2.2%
$15,210
10.7%
Second Street Park
$769,610
45.2%
12.0%
1.5%
$53,020
6.9%
Senior Center
$1,032,450
57.6%
20.0%
3.4%
$72,130
7.0%
Shahan Sewer Lift Station
$155,000
48.9%
16.6%
2.2%
$16,620
10.7%
Vista View Reservoir I
$796,000
66.2%
31.9%
6.5%
$140,760
17.7%
Wastewater Treatment
$25,232,670
46.3%
16.9%
5.2% $2,105,060
8.3%
Water Treatment Plant
$10,128,710
50.6%
25.0%
8.1% $1,568,320
15.5%
Grand Total
$49,333,770
50.3%
20.9%
6.1% $5,250,650
10.6%

6.5.2.9 Development Trends
The effects of an earthquake originating from any of the faults would likely affect all of Cloverdale
similarly in terms of seismic shaking. Given Cloverdale’s relatively small size and modest capacity for
growth, future development is not expected to add considerably to the city’s exposure, particularly with
application of the California Building Standards Code, as adopted by the City, to new development.

6.5.2.10 Climate Change Relationship
Climate change is not likely to have any effect on the type or level of damaged caused by an earthquake.

6.5.2.11 Earthquake Hazard Problem Statements:
As part of the mitigation action identification process, the HMPC identified issues and/or weaknesses
(aka problem statements) as a result of the risk assessment and vulnerability analysis, utilizing the RAMP
mapping tool and historic earthquake data. Earthquake problem statements are listed in Table 6-23.
Identifying these common issues and weaknesses assists the HMPC in understanding the realm of
resources needed for mitigation. The goal is to have at least one mitigation action for every problem
statement. See Table 7-6 for a full list of mitigation actions and corresponding problem statements that
they address. Each problem statement is coded with a problem number for cross-referencing between
Table 6-23 and Table 7-6.
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TABLE 6-23: EARTHQUAKE HAZARD PROBLEM STATEMENTS
Problem
No.
ps-EQ-13

Area of
Concern
Impact

ps-EQ-14

Victim

Problem Description
Damage resulting either directly from effects of seismic shaking or indirectly
from vulnerability related to geological susceptibility (e.g., liquefiable soils,
slopes subject to landslides).
The entire city is subject to seismic shaking. Buildings, roads, pipelines, and
other structures throughout Cloverdale are vulnerable to earthquakes and
could be damaged, particularly structures that are inadequate to withstand
strong shaking because they were built before modern building codes were
enacted. Some of these structures support critical functions, such as
emergency response activities, and it is especially important that these
structures remain functional after an earthquake.
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6.5.3 FLOODING
Flooding is one of the most prevalent and consequential hazards in California, along
with earthquake and wildfire. It represents the second most destructive source of
hazard, vulnerability, and risk statewide according to Cal OES.
Flooding takes several forms and can be caused by a variety of circumstances. In
Sonoma County generally and Cloverdale specifically, riverine flooding is the most
common form, and its cause is primarily the result of severe weather and excessive rainfall, either in the
flooded area or in an upstream reach. Riverine in Sonoma County flooding occurs when a river exceeds
its ‘bank-full’ capacity, usually as a result of prolonged rainfall combined with saturated soils from
previous rain events. It is characterized by high peak flows of moderate duration and by a large volume
of runoff. Riverine flooding occurs in river systems whose tributaries drain large geographic areas and
can include many watersheds and sub-watersheds. The duration of riverine floods varies from a few
hours to many days. Factors that directly affect the amount of flood runoff include precipitation
amount, intensity; and distribution; soil moisture content; channel capacity; seasonal variation in
vegetation, and water-resistance of the surface due to urbanization.
Floodplains
A “floodplain” is the area adjacent to a watercourse or other body of water that is subject to recurring
inundation from floods. Floods on small streams usually peak and recede quickly, while floods on rivers
may not peak for two days or more after the start of a storm and may exceed flood stage for four days
or more. FEMA classifies floodplains based on their probability of occurrence and describes their
physical boundaries based on their relationship to the body of water that is being flooded. Table 6-24
defines several of the key terms used in discussing floodplains.
Term
100-Year Floodplain

500-Year Floodplain
Floodway

Flood Fringe
Special Flood
Hazard Area (SFHA)

TABLE 6-24: FLOODPLAIN TERMINOLOGY
Definition
The boundaries of the 100-year floodplain coincide with an annual risk of 1
percent and are a FEMA study product consisting of both floodway and flood
fringe.
The boundaries of the floodplain coincide with an annual risk of 0.2 percent
and are a FEMA study product. The 500-year floodplain includes the 100-year.
This includes the channel of the tributary and the land adjacent to it. This zone
needs to remain free from obstruction so the 100-year floodplain can be
conveyed downstream.
This is the remaining portion of the 100-year floodplain, excluding the
floodway. This zone can be obstructed or developed if criteria are met.
An area having special flood, mudflow, or flood-related erosion hazards and
shown on a Flood Insurance Rate Map (FIRM). The SFHA is the area where the
National Flood Insurance Program’s (NFIP) floodplain management regulations
must be enforced.

Floodplain Ecosystems
Floodplains can support ecosystems that are rich in quantity and diversity of plant and animal species. A
floodplain can contain 100 or even 1,000 times as many species as a river. Wetting of the floodplain soil
releases an immediate surge of nutrients left over from the last flood and resulting from the rapid
decomposition of organic matter that had accumulated. Microscopic organisms thrive, and larger
species enter a rapid breeding cycle. Opportunistic feeders, particularly birds, move in to take
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advantage. The production of nutrients peaks and falls away quickly; however, the surge of new growth
endures for some time. This makes floodplains particularly valuable for agriculture. Species growing in
floodplains are markedly different from those that grow outside floodplains. For instance, trees in
floodplains and riparian areas tend to be very tolerant of root disturbance and very quick-growing
compared to non-riparian trees.
Floodplains that are undisturbed or have been restored to a natural state provide many benefits to both
human and natural systems. In their natural vegetative state, undisturbed floodplains provide the
following benefits:
▪ Slow the rate at which incoming surface runoff reaches the main body of water, slowing down the
impact of flood events.
▪ Maintain water quality by allowing surface runoff to drop sediment into the natural soil, preventing it
from depositing in streams and rivers.
▪ Recharge groundwater. The slowing of runoff allows additional time for the runoff to recharge existing
groundwater aquifers.
▪ Provide habitat for large and diverse populations of plants and animals.
Floodplains are often compromised by human development. Because they border water bodies,
floodplains have historically been popular sites to establish settlements. Human activities tend to
concentrate in floodplains because water is readily available, land is fertile and suitable for farming,
transportation by water is easily accessible, and land is flatter and easier to develop.
But human activity in floodplains frequently interferes with the natural function of floodplains. It can
affect the distribution and timing of drainage, thereby increasing flood problems. Human development
can create local flooding problems by altering or confining drainage channels. This increases flood
potential in two ways: it reduces the stream’s capacity to contain flows, and it increases flow rates or
velocities downstream during all stages of a flood event. Human activities can interface effectively with
a floodplain as long as steps are taken to mitigate the activities’ adverse impacts on floodplain functions.

6.5.3.1 Plans, Policies, and Regulatory Environment
National Flood Insurance Program (NFIP)
The NFIP makes federally-backed flood insurance available to homeowners, renters, and business
owners in participating communities. Sonoma County, including Cloverdale, participates in the NFIP.
For most participating communities, FEMA has prepared a detailed Flood Insurance Study (FIS). The
study presents water surface elevations for floods of various magnitudes, including the 1-percent annual
chance flood (the 100-year flood) and the 0.2-percent annual chance flood (the 500-year flood).
Base-flood elevations and the boundaries of the 100- and 500-year floodplains are shown on Flood
Insurance Rate Maps (FIRMs), which are the principal tool for identifying the extent and location of the
flood hazard. FIRMs also designate and display the floodway which is the channel of the river or stream
and adjacent land that must remain free from obstruction so that the 100-year flood can be conveyed
downstream. FIRMs are the most detailed and consistent data source available, and for many
communities they represent the minimum area of oversight under their floodplain management
program. The most recent FIRM for Cloverdale was completed in December 2008 and is a digital flood
insurance rate map (DFIRM).
Flood Damage Prevention Ordinance / Floodplain Overlay District
In 1996, the City of Cloverdale adopted a Flood Damage Prevention Ordinance (#507-96) as part of its
Municipal Code (Chapter 15.20). The ordinance, which responded to the Flood Insurance Study
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performed by the FEMA in July of 1996, is intended to protect human life and health; minimize public
expenditures; minimize prolonged business interruptions; minimize damage to public facilities; maintain
a stable tax base; ensure disclosure to potential purchasers of property; and ensure that those
occupying structures within the special flood hazard areas assure responsibility for their actions.
At the same time the City adopted the Flood Prevention Ordinance, it added a "Primary Floodplain (FP)
Overlay District" into its Zoning Ordinance (Chapter 18.07). The district establishes development
standards within the 100-year floodplain areas delineated on the FEMA’s FIRM for the city. The intent of
the FP Overlay District is to protect land situated in floodways and along creeks and streams by ensuring
adequate open corridors to safeguard against the effects of bank erosion, channel shifts, increased
runoff, and other threats to life and property.
Sonoma Water
The Sonoma County Water Agency (known as Sonoma Water) was created as a special district in 1949
by the California Legislature to provide flood protection and water supply services. The district’s charge
was broadened in 1995 to add the treatment and disposal of wastewater. It advances flood protection
in partnership with federal agencies to help build and manage a variety of projects, including Warm
Springs Dam, Spring Lake, Coyote Valley Dam, Matanzas Creek Reservoir, Piner Creek Reservoir, Brush
Creek Middle Fork Reservoir, and Spring Creek Reservoir. Sonoma Water also manages a proactive
stream maintenance program
that maintains more than 80
miles of creeks throughout its
service area. The Sonoma
County Board of Supervisors acts
as Sonoma Water's Board of
Directors.

6.5.3.2 Past Events
The Russian River has a long
history of flooding, with the
earliest major flood having been
recorded in 1862. Significant
historic floods have since
occurred in 1955, 1964, 1986,
1995, 1997, 2006, 2017, and
2019. While most of the major
damage from Russian River
flooding has occurred south of
Cloverdale, the Cloverdale area
has experienced problems near
the river and along the creeks
that feed into the river (e.g.,
Porterfield Creek, Cloverdale
Creek, Cherry Creek). These
problems have generally
coincided with heavy rainfall
associated with major storms,
which—in turn—have been reflected in the flows in the Russian River. Table 6-25 shows the peak
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stream flow and peak gage heights since 1952 for the USGS Cloverdale Gage, which is located
approximately five miles north of Cloverdale in Mendocino County. Figure 6-16 shows the variations in
the gage height measurements at the Cloverdale gage and Figure 6-17 shows the corresponding stream
flow variations.
TABLE 6-25: PEAK STREAM FLOWS AND GAGE HEIGHTS AT CLOVERDALE GAGE (1952 TO 2019)
Gage
Gage
Stream
Height
Stream
Height
Year
Date
Flow (CFS)
(Feet)
Year
Date
Flow (CFS)
(Feet)
1952
12/28/51
21,500
20.4 1986
02/17/86
40,700
23.6
1953
12/07/52
23,200
21.2 1987
03/12/87
9,450
11.6
1954
01/17/54
33,300
25.6 1988
01/04/88
18,500
15.8
1955
12/06/54
6,740
12.8 1989
03/18/89
13,700
14.4
1956
12/22/55
53,000
30.9 1990
01/07/90
7,880
10.8
1957
02/24/57
20,600
20.0 1991
03/04/91
13,700
13.8
1958
02/24/58
38,100
26.2 1992
02/15/92
13,100
13.5
1959
02/16/59
18,100
18.8 1993
01/21/93
26,900
19.6
1960
02/08/60
24,900
21.7 1994
02/18/94
6,800
10.6
1961
12/01/60
15,400
17.7 1995
01/09/95
39,400
23.3
1962
02/13/62
19,400
19.5 1996
01/25/96
18,300
15.8
1963
01/31/63
25,200
21.8 1997
01/01/97
29,000
19.6
1964
01/20/64
16,600
18.2 1998
02/03/98
23,300
19.6
1965
12/22/64
55,200
31.6 1999
02/09/99
15,900
15.0
1966
01/05/66
32,600
24.4 2000
02/14/00
14,300
14.3
1967
01/21/67
20,400
19.9 2001
03/04/01
15,300
14.8
1968
01/14/68
11,800
15.9 2002
01/02/02
14,700
14.5
1969
01/13/69
24,800
21.3 2003
12/16/02
24,000
18.3
1970
01/23/70
36,000
25.5 2004
02/17/04
27,700
19.6
1971
12/04/70
25,000
18.9 2005
12/08/04
10,300
12.2
1972
01/23/72
6,140
10.3 2006
12/31/05
50,700
26.2
1973
01/16/73
18,900
16.7 2007
02/10/07
11,700
13.0
1974
01/16/74
51,900
26.5 2008
01/04/08
18,800
16.3
1975
02/12/75
21,200
17.5 2009
02/23/09
9,180
11.6
1976
02/29/76
4,340
8.6 2010
01/20/10
17,000
15.6
1977
03/16/77
370
3.4 2011
03/25/11
14,900
14.6
1978
01/16/78
27,700
19.8 2012
03/27/12
14,200
14.3
1979
01/11/79
15,100
14.9 2013
12/02/12
20,300
16.9
1980
01/13/80
28,800
20.1 2014
03/29/14
7,290
10.5
1981
01/27/81
12,400
13.7 2015
12/11/14
18,100
17.2
1982
12/20/81
24,800
18.8 2016
01/18/16
12,700
13.9
1983
01/26/83
33,200
13.7 2017
01/11/17
23,600
18.5
1984
12/09/83
17,200
15.9 2018
04/07/18
8,930
12.0
1985
02/08/85
13,300
14.1 2019
02/27/19
33,400
21.7
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6.5.3.3 Location
Flooding can be a problem in almost any part of Cloverdale, particularly when heavy rains combine with
obstructions in waterways/drainage ways. Following are descriptions of flood sources and the areas in
Cloverdale that are subject to flooding from those sources.
FEMA Floodplains
The areas in Cloverdale that are most prone to flooding, as identified on the FEMA Flood Insurance Rate
map (FIRM) and shown in Figure 6-18, include the following:
▪ Cloverdale Creek: Those areas along Cloverdale Creek from the northwestern-most area of the city
down toward Cloverdale Boulevard, then crossing University Street, Vista View Drive, Third Street,
Second Street, Oakbrook Lane, and the area between First Street and the Frontage Road to the
Russian River. During and following heavy rain events, localized flooding has been particularly
problematic where Cloverdale Creek crosses Triplett Drive and Third Street.
▪ Russian River: The area on both sides of the Russian River, extending approximately 500 feet east of
the former Northwestern Pacific Railroad track bed and to the eastern city limits. The low-lying areas
between Highway 101 and the Russian River, near the City's water treatment plant.
▪ Cherry Creek: Along Cherry Creek from the western city limits running to the area between Clark
Avenue and the railroad tracks east of Highway 101.
▪ Porterfield Creek: Along Porterfield creek from approximately 600-feet west of Cloverdale Boulevard
to Highway 101.
Downtown Flooding
In addition to the areas identified by FEMA, Downtown Cloverdale
is subject to localized flooding caused by a drainage system made
up of open channels and aging, under-sized pipes that do not have
sufficient capacity to carry runoff during heavy rainfall events. The
system includes a partially-piped “captured creek” underneath
both public and private properties in the Downtown area,
including directly
beneath residential
structures. Storm
events that exceed
an inch per day of
rainfall frequently
overwhelm the
“captured creek,”
even when the
Russian River is
flowing well below
flood stage. These events often result in overflows onto
surface streets and into adjacent businesses and homes.
The 2016-2017 rainy season also caused the first sink
hole directly attributable to the “captured creek.”
Because significant portions of the existing drainage
system run underneath privately-owned property and
are inaccessible for routine maintenance, there is risk of
larger sinkholes forming.
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Based on modeling prepared for the City (see Figure 6-19), a 100-year flood would cause Downtown
streets and properties to accumulate an average of 0.5 feet to 2.0 feet of water, including City Hall, the
Police Department, the Post Office, and much of the Citrus Fairgrounds, which provides essential
evacuation and service functions during
emergency events. In neighboring residential
areas, the flooding would go up to between
four and five feet. The Highway 101
underpass, which provides primary access to
Downtown Cloverdale, would flood up to 9.5
feet, thereby disrupting normal access to the
city. While Cloverdale High School, which
provides emergency shelter, and the Fire
Department, are located outside of the
inundation area, access to these facilities
would also be disrupted by floodwaters.
As part of the 2017 Downtown Flood
Reduction Study, the City prepared
conceptual/preliminary design plans that call
for replacement and rerouting existing drainage facilities, including conversion of the channels and
culverts that carry the “captured creek” into new underground drainage pipes. The redesigned system
would hold a 10-year flood with 3,115 feet of new 24-, 60-, and 72-inch storm drain lines. It will also
include 16 drain inlets, 8 SD manholes, and 1 outfall structure. Nearly all of these improvements would
be constructed within existing streets, so land acquisition would be unnecessary. The new system would
convey upstream runoff through the city safely, connecting existing upstream channels and the Caltrans
channel at Highway 101, downstream of Downtown, and thereby reducing the risk of flooding in
Downtown Cloverdale. Runoff would be conveyed to the Russian River at the same location it is
currently conveyed.
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FIGURE 6-18: FEMA FLOOD RISK AREAS
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FIGURE 6-19: DOWNTOWN FLOOD REDUCTION STUDY INUNDATION AREA
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6.5.3.4 Frequency/Probability of Future Events
Historically, flooding problems in Cloverdale have been associated with major storms, which result both
in heavy flows and high levels in the Russian River and heavy runoff into the creeks and streams that
flow into the city from the hills to the west. The flood zones depicted in FEMA’s Flood Insurance Rate
Maps (FIRMs) account for the probability of future occurrence. As illustrated in Figure 6-20 and
described in Section 6.5.3.3, several isolated areas of Cloverdale are within the 100-year floodplain,
suggesting a one percent probability of flooding annually. Although the recurrence interval represents
the long‐term average period between floods of specific magnitude, significant floods could occur at
shorter intervals or even within the same year.

6.5.3.5 Severity and Extent
In general, Cloverdale is well-protected from flood risk
by well-confined stream and creek channels and levees
along the Russian River. As explained above, there are,
however, some areas that are at increased risk because
of outdated storm drainage facilities. Through the
Downtown Flood Study, the City has identified
solutions that would limit the severity and extent of
flooding problems in the area covered by the study.

6.5.3.6 Warning Time
The type and rate of flooding experienced in Cloverdale
will vary depending on a variety of circumstances. In general, warning times for floods can be between
24 and 48 hours to prepare to reduce flood damage. Seasonal notification for flooding can enhance
awareness for citizens at risk, and, when communicated effectively, advance notification can effectively
reach at-risk populations.

6.5.3.7 Secondary Hazards
Slope failure (including landslides and mudslides) and levee failures are secondary hazards of flooding.
With slope failure, soil rapidly collects and absorbs water during flooding, making slopes susceptible to
slope failure involving a rock, earth, or debris flow. Slope failures that result from flooding either involve
a flow of mud, rock, or earth that results from water accumulating in the ground or a slide of rock and
debris down a steep slope that results from water moving down a slope and detaching material from
that slope. Levee failures, also known as breaches or breaks, can occur when the forces of floodwater
exceed the structural capacity of the levee.

6.5.3.8 Vulnerability Assessment
Cloverdale’s vulnerabilities from flooding vary depending on the origin of the flooding (i.e., Russian
River, creeks and streams). Following are summaries of the nature and extent of exposure for flooding
associated with the FEMA floodplains (Figure 6-20) and with the Downtown Flood Reduction Study
scenario (Figure 6-21). The City’s Planning Team prepared both an exposure analysis and Hazus loss
estimation analysis to evaluate Cloverdale’s flood vulnerability. The Planning Team overlaid private
property value data and insured asset data with FEMA delineated floodplains and the Downtown Flood
Reduction Study area to determine exposure.
Hazus flood vulnerability data was generated using a Level 2 Hazus-MH 4.2 analysis. Hazus analyzes 100year depth grids derived from FEMA 100-year “A” zones with Base Flood Elevations (BFE) to estimate
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loss. The parcel-based GIS data described in Table 6-5 was imported into Hazus as User Defined Facilities
(UDF) and serves as the basis for replacement and content cost estimations as well as associated loss.
Exposure
The tables and figures in this section detail population, property, and infrastructure that are exposed to
flooding in Cloverdale. Flood exposure is summarized for the FEMA 100-year floodplain and the area
covered by the City’ s Downtown Flood Reduction Study. For the FEMA-mapped areas and the City’s
Downtown Flood Study area, respectively, Figure 6-20 and Figure 6-21 depict the areas affected within
the city limits and summarize the types of exposure. This information is further detailed below.
Population
The City’s Planning Team generated population counts of those living in the floodplain by analyzing
County Assessor and parcel data that intersect with the 100-year floodplain and the Downtown Flood
Reduction Study area. With GIS, the Planning Team used U.S. Census Bureau information to intersect the
flood areas to estimated exposed population. This was calculated by weighting the population within
each census block and tract with the percentage of flood risk area. Table 6-26 shows how much of the
Cloverdale’s population would be exposed to flood hazard zones based on this methodology.
TABLE 6-26: POPULATION EXPOSURE TO FLOODING
Exposed
% of Total
Flood Hazard Zone
Population
Population
100-Year Floodplain
590
6.0%
Downtown Flood Area
910
9.3%
Sources: Sonoma County Assessor, 2020. US Census Bureau.
FEMA DFIRM for Sonoma County. Dynamic Planning + Science.
Private Property
Table 6-27 summarizes private property exposure to flooding in Cloverdale for both FEMA-mapped 100year floodplain areas and the area identified in the City’s Downtown Flood Reduction Study. All of the
property within the 100-year floodplain is residential, while approximately 75 percent of the property in
the Downtown Flood Area is residential and the rest is commercial. Note that the tabulations in Table
6-27 are based on parcels only (i.e., excluding public rights-of-way) and account only for privately-owned
property as recorded by the County Assessor’s records for non-exempt parcels. The tabulations exclude
property tax-exempt land, so government-owned properties are not covered; exposure for these
properties is covered under the discussion of critical facilities and infrastructure below.
TABLE 6-27: PRIVATE PROPERTY EXPOSURE TO FLOODING
100-Year
Downtown
Type of Exposure
Total City
Floodplain
Flood Area
Parcel Count*
2,964
53
387
Percentage of Citywide Total
-1.8%
13.1%
Parcel Area (acres)*
760.2
16.7
79.8
Percentage of Citywide Total
2.2%
10.5%
Property Assessed Value Exposure
$731,738,000
$10,536,900
$78,111,600
Content Value Exposure
$418,680,400
$5,268,500
$49,066,000
Total Exposure
$1,150,418,400
$15,805,400
$127,177,600
Percentage of Citywide Total
-1.4%
11.1%
*Privately-owned property derived from County Assessor’s records for non-exempt parcels.
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FIGURE 6-20: FEMA FLOOD RISK EXPOSURE
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FIGURE 6-21: DOWNTOWN FLOOD RISK EXPOSURE
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Critical Facilities and Infrastructure
Table 6-28 summarizes the critical facilities and infrastructure located in the FEMA-mapped flood areas
and the area identified in the City’s Downtown Flood Reduction Study. For the area within the 100-year
floodplain, the greatest exposure is concentrated at the City’s wastewater treatment plant/corporation
yard property, which includes the vast majority of the high potential loss facilities (e.g., effluent ponds,
aeration basin, settling basins, pump station, miscellaneous buildings). The other key City property in
the 100-year floodplain is the airport, but there are no essential facilities (e.g., police, fire, EOC). Within
the Downtown Flood Reduction Study area, there are two properties associated with the Police Station
(i.e., essential facilities) and two properties associated with City Hall, which is considered a high
potential loss facility. Other high potential loss facilities include eight properties that host childcare
services, four school facilities, three healthcare facilities, and three residential facilities housing
vulnerable residents.
TABLE 6-28: CRITICAL FACILITIES / INFRASTRUCTURE EXPOSURE TO FLOODING
100-Year Floodplain
Downtown Flood Study
Infrastructure Type
Total City
Number
% of Total
Number
% of Total
Essential Facilities
Police
2
2
100.0%
Subtotal
2
0
0.0%
2
100.0%
High Potential Loss Facilities
Airport
1
1
100.0%
Child Care Center
6
4
66.7%
City Hall
2
2
100.0%
Communications Tower
3
1
33.3%
Corp Yard
1
1
100.0%
Evacuation Center
1
1
100.0%
Family Child Care Home
4
4
100.0%
Government Asset
46
21
45.7%
3
6.5%
Healthcare Center
5
3
60.0%
Historic Building
4
2
50.0%
Park
4
1
25.0%
1
25.0%
School
9
4
44.4%
Town Hall (Cloverdale Arts Ctr)
1
1
100.0%
Vulnerable Housing
10
3
30.0%
Wastewater Treatment
2
2
100.0%
Subtotal
99
26
26.3%
29
29.3%
Transportation and Lifelines
Airport
1
1
100.0%
Park
2
1
50.0%
1
50.0%
Substation
1
1
100.0%
Subtotal
4
3
75.0%
1
25.0%
Grand Total
105
29
27.6%
32
30.5%
Linear utilities and transportation routes, often referred to as lifelines, may be at risk if they are
damaged or their use is disrupted by flooding. Roads or railroads that are blocked or damaged can
isolate residents and can prevent access throughout the city, including for emergency service providers
needing to get to vulnerable populations or to make repairs. Water and sewer systems can be flooded
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or backed up, causing health problems. Underground utilities can be damaged. Levees can fail or be
overtopped, inundating the land that they protect. Table 6-29 shows lifeline facilities in the flood areas,
including over a mile of Cloverdale Boulevard (as a “Primary Highway”) that would be inundated under
the flooding scenario evaluated in the Downtown Flood Reduction Study.

Infrastructure Type
Levee
NG Pipeline
Railroad
Transmission Line
Streets/Roads
Alley
Interstate
Local road
Primary Highway
Ramp
State/County Highway
Subtotal
Grand Total

TABLE 6-29: LIFELINE EXPOSURE TO FLOODING
100-Year Floodplain
Downtown Flood Study
City Total
Miles
Miles
% Total
Miles
% Total
1.66
1.66
99.9%
2.88
0.04
1.2%
0.34
11.7%
2.89
1.36
46.9%
0.08
2.9%
0.43
0.43
99.8%
0.14
4.67
37.79
3.20
1.97
1.55
49.32
57.18

0.01
0.76
3.58
0.04
0.23
0.07
4.69
8.17

7.9%
16.3%
9.5%
1.2%
11.6%
4.6%
9.5%
14.3%

0.04
0.06
5.17
1.06
0.15
0.18
6.66
7.08

25.1%
1.4%
13.7%
33.2%
7.7%
11.3%
13.5%
12.4%

Property Damage / Loss Estimation
This section provides estimate of damage to City of Cloverdale insured assets and buildings and
structures on private property within the FEMA-defined 100-year floodplain and the area covered by the
City’s Downtown Flood Reduction Study. Damage estimates, as calculated by Hazus, estimate losses to
structures from flooding by analyzing the depth of flooding and type of structure. Using historical flood
insurance claim data, Hazus estimates the percentage of damage to structures and their contents by
applying established damage functions to an inventory. For this analysis, all non-vacant parcels with
assessed taxable value were used instead of the default inventory data provided with Hazus.
All of the 53 privately-owned parcels within the FEMA floodplain area are residential. Under the 100year flood scenario, according to the Hazus model, total damage to these properties would amount to
approximately $2.58 million ($2.04 million in property value and $543,000 in content value). Most of the
flood-related damage to critical facilities would be at the City’s wastewater treatment plant property,
with $437,000 in property loss, all of which would be associated damage to effluent ponds. The balance
of the loss would be at the airport, which would suffer only very minor damage (i.e., less than one
percent of the building value). These modeled estimates of potential damage need to be considered in
light of the Cloverdale’s direct experience. For instance, during the February 2019 storm events, the
Russian River levee protecting the Cloverdale Airport, the City’s water treatment plant, and River Park
was breached, causing extensive flooding and property damage. This flooding affected the runway
tarmac and the hangars and other buildings at the airport; damaged the River Park trail, picnic area,
fencing, park furniture, and the boat launch ramp; and submerged two wells at the water treatment
plan, causing them to become non-operational. The City estimated damage costs exceeding $1,000,000.
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FIGURE 6-22: CLOVERDALE AIRPORT RUNWAY FLOODING, FEBRUARY 2019

Of the 387 privately-owned parcels within the Downtown Flood Reduction Study inundation area, 324
are developed with residential uses (predominantly single-family homes), 55 are commercial, and 5 are
industrial. According to the Hazus model, as shown in Table 6-30, the structures on 119 of these parcels
would sustain damage based on the depth of flooding assumed by the model (ranging from 0.1 to 5.0
feet). The total damage to residential properties would amount to approximately $3.75 million ($2.8
million in structure value and $950,000 in content value). For commercial properties, the losses would
be minor, with a total of $53,900. City Hall and the Police/Fire Station properties would also sustain
relatively minor damage, with $66,300 and $102,600 in total damage, respectively.
TABLE 6-30: PROPERTY DAMAGE, DOWNTOWN FLOOD REDUCTION STUDY AREA
Building Type
Residential
Commercial
City Hall
Police/Fire
Total

Parcels with Damage
Number % of Total
91
23
2
3
119

Building Damage
Value
% of Total

76.5% $2,805,200
19.3%
$9,900
1.7%
$26,700
2.5%
$79,700
100.0% $2,921,500

Content Damage
Value
% of Total

96.0%
$947,600
0.3%
$44,000
0.9%
$39,600
2.7%
$22,900
100.0% $1,054,000

Total
Value
% of Total

89.9% $3,752,800
4.2%
$53,900
3.8%
$66,300
2.2%
$102,600
100.0% $3,975,600

94.4%
1.4%
1.7%
2.6%
100.0%

Note that the Downtown Flood Reduction Study area is predicated on the failure of the outdated
drainage system that currently serves the area, including the “captured creek.” Hazus does not account
for the costs associated with replacement of that infrastructure. It also does not account for property
damage associated with failure, including sinkholes that would cause direct damage to structures. The
Downtown Flood Reduction Study estimated that the overall benefit of drainage system improvements
that would pre-empt such failure is approximately $7.6 million, however, is to identify old or outdated
drainage infrastructure that could fail during heavy rainfall events. Hazus does not account for losses
associated with such failure.

6.5.3.9 Development Trends
The potential effects of flooding in Cloverdale are isolated to the major sources of flooding risk (i.e., the
Russian River, local creeks and streams). These effects are, thus, easy to isolate geographically, as are
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undeveloped areas at highest risk of flooding damage. Given Cloverdale’s relatively small size and
modest capacity for growth, future development is not expected to add considerably to the city’s
exposure, particularly with application of the building standards applied to new development and the
implementation of the City’s Flood Damage Prevention Ordinance and Floodplain Overlay District.

6.5.3.10 Climate Change Relationship
The effects of climate change are varied and include warmer and more varied weather patterns, melting
ice caps, and poor air quality, for example. As a result, climate change will likely worsen a number of
natural hazards including flooding. Climate change will shift rainfall patterns, making heavy rains more
frequent in many areas. An increase in heavy rain events will lead to more flooding including flash floods
that happen suddenly as a result of heavy rain and localized flooding which involves pooling of water in
low-lying areas. Heavy rain events can inundate and overwhelm stormwater drainage systems, like
those identified in the City’s Downtown Reduction Flood Study, resulting in localized flooding where
pooling of water can cause significant damage to buildings. Overwhelmed stormwater drainage facilities
also create hazardous conditions on roadways where water pools in low lying areas creating dangerous
driving conditions.

6.5.3.11 Flood Hazard Problem Statements
As part of the mitigation action identification process, the Hazard Mitigation Planning Committee
identified problem statements based on the risk assessment and vulnerability analysis, utilizing the
RAMP mapping tool and flood data. Table 6-31 lists the flood problem statements, indicating the areas
of concern covered by each statement (i.e., impact, victim, or threat). These statements helped focus
the process of identifying mitigation actions to address flooding. Table 7-6 includes the full list of
mitigation actions and the corresponding problem statements that they address. Each problem
statement is coded with a problem number for cross-referencing between Table 6-31 and Table 7-6.
TABLE 6-31: FLOOD HAZARD PROBLEM STATEMENTS
Problem
No.
ps-FL-15

Area of
Concern
Impact

ps-FL-16

Victim

ps-FL-17

Threat

ps-FL-18

Impact

Problem Description
Four drainage areas flow westerly into Cloverdale from the hills to the west.
While runoff resulting from storms stays within the natural channels in the
upper reaches of these drainage areas, once it reaches the city, it enters a
drainage system made up of open channels and aging, under-sized pipes. The
system includes a partially-piped “captured creek” underneath both public and
private properties in the Downtown area, including directly beneath
residential structures. Storm events that exceed an inch per day of rainfall
frequently overwhelm the “captured creek,” even when the Russian River is
flowing well below flood stage.
Properties in Downtown Cloverdale are at risk of inundation resulting from
failure of outdated drainage infrastructure. This inundation area is not
identified on FEMA's flood insurance rate maps, so property owners in the in
the area are unlikely to have adequate flood insurance.
Continued reliance on an existing drainage system of open channels and aging,
under-sized pipes.
Low-lying areas adjacent to the Russian River have been subject to flooding
during sustained storm events that have resulted in elevated river levels, in
some cases causing levee breaks.
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Problem
No.
ps-FL-19

Area of
Concern
Victim

ps-FL-20

Threat

Problem Description
Several public facilities, including the Cloverdale Airport, the Water Treatment
Plant, the Cloverdale Corporation Yard, and the Wastewater Treatment Plant,
are located immediately adjacent to the Russian River and are subject to
flooding. These facilities are critical to City operations and emergency
response. Local streets in the area are also subject to inundation.
Projected climate change-associated variance in rainfall events may result in
more high-intensity events, which may increase the peak elevation of flood
events in the Russian River.
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6.5.4 GEOLOGICAL HAZARDS
For purposes of this LHMP, geological hazards include slope failure and soil instability.
Broadly defined, slope failure includes landslides, mudflow, debris flow, and rockfall,
while soil instability includes phenomena such as liquefaction and subsidence.
Landslide
The many types of landslides are categorized based on form and type of movement.
They range from slow moving rotational slumps and earth flows, which can slowly distress structures but
are less threatening to personal safety, to fast-moving rock avalanches and debris flows that are a
serious threat to structures and have been responsible for most fatalities during landslide events. Many
large landslides are complex and a combination of more than one landslide type.
Generalized landslide susceptibility in Cloverdale is considered low to moderate. A combination of the
generalized slope categories and the generalized landslide susceptibility areas results in following
potentially hazardous zones:
▪ A slope greater than 33 percent
▪ A history of landslide activity or movement during the last 10,000 years
▪ Stream or wave activity, which has caused erosion, undercut a bank or cut into a bank to cause the
surrounding land to be unstable
▪ The presence of an alluvial fan, indicating vulnerability to the flow of debris or sediments
▪ The mixture of impermeable soils such as silt or clay and granular soils such as sand and gravel
Mudflow/Debris Flow
When slope material becomes saturated with water, a debris flow may develop. From a geologic
perspective, there are generally two types of debris flows: debris flows related to shallow landslides and
post-wildfire debris flows.
Debris flows related to shallow landslides occur on hillslope due to soil failure in which soil liquefies and
runs downhill. This type of debris flow generally results from a shallow landslide (less than 10 to 15 feet
deep) and has a discrete initiation zone depositional area. Shallow landslides tend to occur in winter but
are most likely after prolonged periods of heavy rainfall when soil materials are saturated. Debris flows
are typically more dangerous because they are fast moving, causing both property damage and loss of
life.
Post-wildfire debris flows are a result of post-fire conditions, where burned soil surfaces enhance rainfall
runoff that concentrates in a channel and picks up debris as it moves. The post-fire debris flow has a less
discrete initiation zone but is similar to a debris flow derived from hillslopes in that it may result in
inundation and a detrimental impact on lives and property within its zone of runout and deposition. It
can result in downstream flooding.
Liquefaction Susceptibility
Soil liquefaction occurs when material that is ordinarily a solid behaves like a liquid. Saturated or
partially-saturated soil substantially loses strength and stiffness in response to an applied stress such as
shaking during an earthquake or other sudden change in stress condition. The phenomenon is most
often observed in saturated, loose, low-density, or uncompacted, sandy soils. Dense sands, by contrast,
tend to expand in volume or “dilate.” If the soil is saturated by water, which often occurs when soil is
below the water table or sea level, then water fills the pore spaces between soil grains. When shaken,
the soil grains consolidate, pushing water towards the surface and causing a loss of strength in the soil.
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The soil surface may sink or spread laterally. Structures located on liquefiable soils can sink, tip
unevenly, or even collapse during an earthquake. Pipelines and paving can tear apart.

6.5.4.1 Plans, Policies, and Regulatory Environment
Cloverdale Zoning Ordinance: Hillside Protection
Section 18.09.040 of the City’s Zoning Ordinance outlines policies and standards for any property with
slopes exceeding 20 percent (i.e., a “hillside site”). It calls for all development applications for hillside
sites to submit grading and erosion control plans that address revegetation of disturbed areas,
avoidance of grading activities during wet weather, avoidance of drainage corridors and riverbanks, and
other erosion control measures. It also requires all development applications for hillside sites to submit
a geotechnical investigation concerning areas with identified significant geologic hazards, including
potential liquefaction-related failures, slope stability and erosion hazards, existing or potential soil
instability, or expansive soils. Finally, the ordinance permits hillside conservation areas to be annexed if
the annexation provides permanent hillside open space or recreation opportunities for the city.

6.5.4.2 Past Events
Cloverdale has experienced a variety of non-catastrophic geological problems over the years, most of
which have followed major weather events. This includes recent events, such as the Vista View Slide in
2017 and geological disruption following
February 2019 storms. The former has
been the subject of major repair work,
including to damaged waterlines, while
the latter included landslides and
mudslides on private property near the
City’s Ritter water tank. Also, as
documented in the March 2018 mitigated
negative declaration for the Vista Oaks
project, the project site is located within
an area where 15 landslides have
occurred. A review of Cloverdale Reveille
archives results in several references to disruptions associated with landslides and mudslides, including
closures of the old Highway 101 in 1937, 1940-41, and 1970, as well as reports of road closures following
major storms in January 1995, including the access road to the Ritter water tank.

6.5.4.3 Location
In the Cloverdale area, geological hazards are evident either in hilly areas (landslides, mudflows) or
along the Russian River (liquefaction). As Figure 6-23 shows, landslide risk within the city limits is
concentrated mostly to the Vista View Drive area. There are also smaller areas in the Clover Springs and
Furber Ranch neighborhoods at the western edge of the city and in the Alexander Valley Specific Plan
area. The hillsides in the unincorporated areas to the northwest, west, and southwest of the city limits
are all highly susceptible to landslides, as are the hillsides east of River Road.
Figure 6-24 shows the areas within the Cloverdale area that are susceptible to liquefaction. As it shows,
within the city limits, susceptibility is principally concentrated along the Russian River. Outside of the
city limits, in addition to the river corridor, the areas immediately north of Highway 128 are also
susceptible.
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FIGURE 6-23: HIGH LANDSLIDE RISK
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FIGURE 6-24: LIQUEFACTION SUSCEPTIBILITY
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6.5.4.4 Frequency/Probability of Future Occurrences
Slope failures, including landslides and mudslides, are most frequently triggered in periods of high
rainfall, but can also be triggered by earthquakes. The hazard is greatest in steeply-sloped areas,
although slides may occur on slopes of 15 percent or less if the conditions are right. Slope steepness and
underlying soils are the most important factors affecting the landslide hazard. Surface and subsurface
drainage patterns also affect landslide/mudslide hazard, and vegetation removal can increase the
likelihood. In addition, vulnerability is increased when vegetation is damaged by drought and wildfire,
and the probability of both is exacerbated by climate change. Thus, as a matter of natural
circumstances, Cloverdale is likely to be subject to greater frequency and probability of slope failure.

6.5.4.5 Severity and Extent
The severity of landslide
problems depends upon the
local bedrock and soil
conditions, including moisture
content, slope, and vegetation.
Small landslides and mudslides
have occurred in sloping areas
around Vista View Drive as
loose material has moved
naturally down slope, typically
after heavy rains. In addition,
many human activities tend to
make the earth materials less
stable and, thus, increase the
chance of ground failure. Some of the natural non-seismic causes of ground instability are stream
erosion, heavy rainfall, and poor-quality natural materials. Human activities contribute to soil instability
through grading of steep slopes or overloading them with artificial fill, by extensive irrigation,
construction of impermeable surfaces, excessive groundwater withdrawal, and removal of stabilizing
vegetation. As shown in Figure 6-23 and discussed in Section 6.5.4.8, very few parcels in Cloverdale are
subject high landslide risk, so the geographic extent of landslides is limited, as is the potential severity of
landslides, particularly given the hillside protection provisions in the City’s Zoning Ordinance (Section
18.09.040).

6.5.4.6 Warning Time
Some geologic hazards occur slowly but can have significant property or health consequences, like
erosion and some forms of slope movement or landsliding. The identification of those hazards generally
takes site-specific analysis to determine if the site soils and geology are susceptible to these hazards and
what mitigation is most relevant and prudent for a site. For these types of hazards, warning time is long.
For other hazards, such as debris flows, rockfall, and landslides, warning time is often very short and
may not occur at all. Identifying areas where these events are known have occurred, or which have ideal
characteristics for these hazards to occur, could help with hazard preparedness when triggering-type
events like intense rainfall occur. This identification will not reduce the warning time, but it will make
proactive response to potential triggering events more effective.
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6.5.4.7 Secondary Hazards
While landslides and mudflow rarely present a threat to human life, they can damage buildings and
infrastructure, resulting in disruption of everyday services, including emergency response capabilities.
Both landslides and mudflow can block transportation routes, obstruct creeks and drainages, and
contaminate water supplies. When these hazards affect transportation routes, they are frequently
expensive to clean-up.

6.5.4.8 Vulnerability Assessment
Figure 6-25 displays and summarizes landslide susceptibility for population, property, and infrastructure
in Cloverdale. These vulnerabilities, which are characterized in terms of exposure, are further described
below. Because FEMA’s Hazus model does not address geological hazards, property damage/loss was
not estimated.
Population
Figure 6-25 indicates that 1,557 Cloverdale residents are estimated to be exposed to high landslide risk.
This estimate was generated by analyzing County assessor and parcel data that intersect with landslide
hazard areas identified by California Geological Survey. Using GIS, U.S. Census Bureau information was
used to intersect slope failure hazards to develop an estimate of exposed population by weighting the
population within each census block with the percentage of slope hazard areas. As a practical matter, far
fewer residents are likely to be directly exposed to landslide risk. The more indicative level of population
at risk is the number of parcels directly affected, which is only 104, and many of these parcels are
undeveloped, in part because they are located difficult-to-develop, sloped areas.
Private Property
As Figure 6-25 indicates, 104 privately-owned properties in Cloverdale are subject to high landslide risk.
This represents approximately 3.5 percent of the private parcels in the city. These at-risk properties
represent a land value of approximately $26.6 million, with an associated content value estimated at
$14.1 million, for a total of $40.7 million in property exposure (approximately 3.5 percent of the
citywide value).
Critical Facilities and Infrastructure
As Figure 6-25 indicates, no essential facilities are directly at risk from high landslide hazards, and only
seven high potential loss facilities are at risk, including three water tanks, two communications towers,
and one vulnerable housing facility. As Figure 6-25 also shows, approximately four miles of linear
lifelines are located in high landslide risk areas, most of which are roadways serving those areas.
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FIGURE 6-25: LANDSLIDE RISK EXPOSURE
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6.5.4.9 Development Trends
As described in Section 6.5.4.3 of this report (page 26), landslide risk within the city limits is
concentrated mostly to the Vista View Drive area, with smaller areas in the Clover Springs and Furber
Ranch neighborhoods at the western edge of the city and in the Alexander Valley Specific Plan area. The
hillsides in the unincorporated areas to the northwest, west, and southwest of the city limits are all
highly susceptible to landslides, as are the hillsides east of River Road. With the exception of the Vista
View Drive area, the Cloverdale General Plan designates these high risk areas as “Conservation (CF),”
including adjacent unincorporated to the west of the city limits. The CF designation is “intended to
manage and preserve biological, visual, and agricultural resources,” with very limited housing permitted
(one unit per 160 acres). The Vista View Drive area, on the other hand, is designated for development
with residential uses, with considerable capacity for future development. Much of this capacity is
included within the Vista Oaks subdivision project, which the City approved in 2018. In approving that
project, which calls for 33 single-family units on approximately 42 acres, the City recognized the
susceptibility of the area to slope instability. Accordingly, based on a detailed geological investigation,
the mitigated negative declaration for the project includes mitigation measures to avoid problems
associated with geological hazards as the project develops.

6.5.4.10 Climate Change Relationship
Climate change is expected to shift rainfall patterns, making heavy rains more frequent and resulting in
soil saturation that could exacerbate soil instability. Climate-related changes will also include extended
droughts, which will result vegetative die-off that could result in less stable soil in sloped areas. Climate
change will also increase wildfire risk, which will also result in vegetation loss that could undermine soil
stability. The combination of these climate change phenomena represents an increasing risk of damage
from geological hazards (e.g., mudflows, debris flows, landslides) in Cloverdale.

6.5.4.11 Geological Hazard Problem Statements
As part of the mitigation action identification process, the HMPC identified issues and/or weaknesses
(aka problem statements) as a result of the risk assessment and vulnerability analysis, utilizing the RAMP
mapping tool, understanding of local conditions, and information on historic events. Geological hazard
problem statements are listed in Table 6-32. Identifying these common issues and weaknesses assists
the HMPC in understanding the realm of resources needed for mitigation. The goal is to have at least
one mitigation action for every problem statement. See Table 7-6 for a full list of mitigation actions and
corresponding problem statements that they address. Each problem statement is coded with a problem
number for cross-referencing between Table 6-32 and Table 7-6.
TABLE 6-32: GEOLOGICAL HAZARD PROBLEM STATEMENTS
Problem
No.
ps-GL-21

Area of
Concern
Impact

ps-GL-22

Victim

ps-GL-23

Threat

Problem Description
Property damage resulting from landslides triggered by intense rainfall and
runoff events or seismic shaking.
Approximately 150 parcels in Cloverdale fall within areas that are at high risk
of landslide, about half of which are located along Vista View Drive, with the
rest lying in the sloping areas at the northern and western edges of the city
limits.
Projected climate change-associated variance in rainfall events may result in
more high-intensity events, which may increase landslide frequency (i.e., due
to wetter wet periods and drier dry periods).

City of Cloverdale
Local Hazard Mitigation Plan

119

Plan Public Review Draft
May 2021

Risk Assessment: Vulnerability to Priority Hazards

6.5.5 EPIDEMIC/PANDEMIC/VECTOR-BORNE DISEASE
An epidemic is a localized outbreak that spreads rapidly and affects many people or
animals in a community. A pandemic is an epidemic that occurs worldwide or over a
very large area and affects a large number of people. While the most familiar
epidemic/pandemic to occur within the past 100 years is the COVID-19 outbreak that
emerged in early 2020, several others have occurred involving various diseases,
including various forms of influenza (e.g., H1N1), the West Nile Virus, rabies,
Hepatitis C, Lyme Disease, and measles. The following summaries are derived from the 2018 California
State Hazard Mitigation Plan

6.5.5.1 Infectious Disease
The California Department of Public Health (CDPH) has infectious disease as a hazard that would have a
significant impact throughout the state.
Seasonal Influenza
Seasonal influenza, also known as the flu, is a disease that attacks the respiratory system (nose, throat,
and lungs) in humans. Seasonal influenza occurs every year. In the U.S. the influenza season typically
extends from October through May, peaking in January or February with yearly epidemics of varying
severity. Although mild cases may be similar to a viral “cold,” influenza is typically much more severe.
Influenza usually comes on suddenly; may include fever, headache, tiredness (which may be extreme),
dry cough, sore throat, nasal congestion, and body aches; and can result in complications such as
pneumonia. Persons aged 65 and older, those with chronic health conditions, pregnant women, and
young children are at the highest risk for serious complications, including death.
Pandemic Influenza
A pandemic influenza occurs when a new influenza virus, for which there is little or no human immunity,
emerges and spreads on a worldwide scale, infecting a large proportion of the human population. The
20th century saw three such pandemics, and a fourth one occurred in the 21st century. Until 2020, the
most notable infectious disease pandemic was the 1918 Spanish influenza pandemic that was
responsible for 20 million to 40 million deaths throughout the world.
COVID-19
COVID-19 is a new infectious disease, caused by a novel (or new) coronavirus that had not been seen in
humans before late 2019. The virus spread quickly in early 2020, becoming a global pandemic. As of
February 2021, there were 107 million COVID-19 cases worldwide and 2.3 million people had died, with
27.2 million cases in the United States and 470,000 deaths. Although most people who have COVID-19
experienced mild symptoms, the virus causes severe illness and death. Some groups, including older
adults and people with certain underlying medical conditions, are at increased risk of severe illness.
COVID-19 is spread mainly through close contact from person to person, including between people who
are physically near each other (within about 6 feet). People who are infected, but do not show
symptoms, can also spread the virus to others. The COVID-19 virus appears to spread more efficiently
than influenza, but not as efficiently as measles, which is among the most contagious viruses known to
affect people. Cases of reinfection with COVID-19 have been reported but are rare. COVID-19 vaccines
were developed in late 2020, with distribution underway in early 2021.
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6.5.5.2 Vector-Borne Diseases
The Vector-Borne Disease Section (VBDS) of CDPH protects the health and well-being of Californians
from diseases transmitted to people from insects and other animals. VBDS conducts prevention,
surveillance, and control of vector-borne diseases, including Hantavirus pulmonary syndrome, bubonic
plague, Lyme disease, West Nile virus (WNV), and other tick-borne and mosquito-borne diseases. VBDS
also performs surveillance and advises on control for introduction of exotic vector species that may
harbor human pathogens.
Vector-borne diseases and exotic vectors that cause a significant risk to people are discussed further in
this section. These include WNV and invasive Aedes mosquitoes. Natural disasters such as flooding, fires,
and earthquakes may create mosquito-breeding habitat that must be assessed and surveyed. The
devastating 2015 wildfires in Lake County resulted in exposed structures, particularly septic systems that
became important mosquito-breeding sources, particularly for Culex spp. mosquitoes (vector of WNV).
Damaged structures from earthquakes may also have new potential to hold water that can serve as
mosquito-breeding sources.

6.5.5.3 Plans, Policies, and Regulations
An international network of health organizations conducts research and provides direction on
addressing epidemics and pandemics resulting from all causes. In the United States, a variety of
government agencies coordinate their services. Following are summaries of federal, state, and local
agencies and their roles in addressing epidemics and pandemics.
Federal
Many federal agencies are responsible for various aspects of emergency preparedness and response.
The HHS Pandemic Influenza Plan (November 2005) prepared by the Department of Health and Human
Services (HHS) provides a summary of major pandemic preparedness roles of HHS officials, agencies and
divisions. The section on HHS Actions for Pandemic Influenza Preparedness and Response summarizes
key actions and responsible agencies by pandemic phase. Roles played by other federal departments are
not detailed in the plan, nor are the coordination and communication amongst departments and
agencies. A brief description of the roles played by HHS officials, agencies and divisions is as follows.
Department of Health and Human Services (HHS)
The US Secretary of Health and Human Services directs all HHS pandemic response activities. The
Centers for Disease Control and Prevention (CDC) works with partners throughout the nation and the
world to monitor health; detect and investigate health problems; develop, evaluate, and modify disease
control and prevention strategies; stockpile antiviral drugs and other essential materials; and promote
and support influenza vaccination programs. The Influenza Pandemic Operation Plan (OPLAN) is
published by the CDC. The Food and Drug Administration (FDA), which is also part of HHS, regulates and
licenses vaccines and antiviral agents through the Center for Biologics Evaluation and Research and the
Center for Drug Evaluation and Research. The FDA also develops influenza viral reference strains and
reagents and makes them available to manufacturers for vaccine development and evaluation.
Department of Homeland Security (DHS)
DHS has the overall authority for emergency response activities and will coordinate interventions to
maintain community services during a pandemic.
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State of California
The California Department of Public Health (CPDH) is the State’s lead agency in terms of epidemic and
pandemic mitigation, preparation, and response. CDPH's fundamental responsibilities are
comprehensive in scope and include infectious disease control and prevention, food safety,
environmental health, laboratory services, patient safety, emergency preparedness, chronic disease
prevention and health promotion, family health, health equity and vital records and statistics. CDPH's
key activities and services include protecting people in California from the threat of preventable
infectious diseases like Zika virus, HIV/AIDS, tuberculosis and viral hepatitis, and providing reliable and
accurate public health laboratory services and information about health threats.
Among CDPH’s programs is the California Influenza Surveillance Project (CISP), which obtains and
analyzes hospital, pharmacy, and laboratory data year-round in an effort to determine the timing and
impact of influenza activity and to determine how well circulating strains of the virus match those used
in the current influenza vaccines. It is particularly important for California to have a strong influenza
surveillance program as it has several ports of entry for international travel and shipping.
Local
The Sonoma County Department of Health Services (DHS) is responsible for protecting the health and
well-being of individuals and communities in Sonoma County. The Department provides a broad range
of programs and services designed to promote, develop, and sustain the health of individuals, families,
and communities.
In response to the COVID-19 outbreak, the County Health Officer established a strategy to reduce the
virus infection rate through widespread testing, contact tracing to isolate infected individuals,
quarantine those infected, and implement mitigation measures such as social distancing, hygiene, face
coverings, and implementation of sector specific business guidance and management plans.
In September 2020, the County Board of Supervisors authorized the establishment of a temporary Novel
Coronavirus/COVID-19 Section within the Public Health Division of the County DHS. The COVID-19
Section provides targeted support to create an inclusive, comprehensive, and consolidated approach
across all of the County’s response operations that is also responsive to changing conditions. The
functions of the COVID-19 Section include the recruitment, training and onboarding of staff and
volunteers; equity and inclusion support; human resources and logistics support; operation of a public
information hotline; facilitation of Alternate Care Sites and Non-Congregate Shelters for surge capacity;
public information and outreach; and comprehensive testing, case investigations, and contact tracing.
Starting in early 2021, Sonoma County DHS began coordinating with primary care providers to
administer COVID-19 vaccines according to State and Federal guidelines for distribution. Priority was
determined by a number of factors including risk of exposure from work or living environments, as well
as vulnerabilities due to age and medical conditions.
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6.5.5.4 Past Events
1918 Pandemic (Spanish Flu)
The 1918 influenza pandemic was the most severe pandemic in recent
history. It was caused by an H1N1 virus with genes of avian origin.
Although there is not universal consensus regarding where the virus
originated, it spread worldwide during 1918-1919. In the United States,
it was first identified in military personnel in spring 1918. It is estimated
that about 500 million people or one-third of the world’s population
became infected with this virus. The number of deaths was estimated to
be at least 50 million worldwide with about 675,000 occurring in the
United States.
1957-1958 Pandemic (Asian Flu)
In February 1957, a new influenza A (H2N2) virus emerged in East Asia,
triggering a pandemic (“Asian Flu”). This H2N2 virus was comprised of
three different genes from an H2N2 virus that originated from an avian
influenza A virus, including the H2 hemagglutinin and the N2
neuraminidase genes. It was first reported in Singapore in February
1957, Hong Kong in April 1957, and in coastal cities in the United States
in summer 1957. The estimated number of deaths was 1.1 million
worldwide and 116,000 in the United States.
1968 Pandemic (H3N2 virus)
The 1968 pandemic was caused by an influenza A (H3N2) virus composed of two genes from an avian
influenza A virus. It was first noted in the United States in September 1968. The estimated number of
deaths was 1 million worldwide and about 100,000 in the United States. Most deaths were in people 65
years and older. The H3N2 virus continues to circulate worldwide as a seasonal influenza A virus.
Seasonal H3N2 viruses, which are associated with severe illness in older people, undergo regular
antigenic drift.
2009 H1N1 Pandemic
In the spring of 2009, a novel influenza A (H1N1) virus emerged. It was detected first in the United States
and spread quickly across the United States and the world. This new H1N1 virus contained a unique
combination of influenza genes not previously identified in animals or people. This virus was designated
as influenza A (H1N1)pdm09 virus or H1N1. The H1N1 virus was very different from H1N1 viruses that
were circulating at the time of the pandemic. Few young people had any existing immunity, but nearly
one-third of people over 60 years old had antibodies against this virus, likely from exposure to an older
H1N1 virus earlier in their lives. Since the H1N1 virus was very different from previously circulating H1N1
viruses, vaccination with seasonal flu vaccines offered little cross-protection against H1N1 virus
infection. During 2009 and 2010, CDC estimated there were 60.8 million cases, 274,304 hospitalizations,
and 12,469 deaths in the United States due to the H1N1 virus.
Additionally, CDC estimated that as many as 575,000 people worldwide died from H1N1 virus infection
during the first year the virus circulated. Globally, 80 percent of H1N1 virus-related deaths were
estimated to have occurred in people younger than 65 years of age. This differed greatly from typical
seasonal influenza epidemics, during which about 70 percent to 90 percent of deaths are estimated to
occur in people 65 years and older.
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Though the 2009 flu pandemic primarily affected children and young and middle-aged adults, the impact
of the H1N1 virus on the global population during the first year was less severe than that of 1918 and
1968 pandemics.
COVID-19
On February 11, 2020, the World Health Organization announced an official name for the disease that
caused the 2019 novel coronavirus outbreak, first identified in Wuhan China. It was called coronavirus
disease 2019, abbreviated as COVID-19. In COVID-19, “CO” stands for corona, “VI” for virus, and ”D” for
disease. Formerly, this disease was referred to as “2019 novel coronavirus” or “2019-nCoV.”
Table 6-33 summarizes the number of COVID-19 cases and deaths, ranging from worldwide totals to the
number of cases in the Cloverdale zip code as of February 2021. The impacts of the COVID-19 pandemic
remain ongoing.
TABLE 6-33: CUMULATIVE COVID-19 CASES AND DEATHS, FEBRUARY 2021
Geography
Cases
Deaths
Worldwide
106,880,652
2,339,991
United States
27,189,188
468,103
California
3,412,374
44,459
Sonoma County
26,909
277
Cloverdale (Zip Code 95425)
663
Vector-Borne Disease
Mosquito-Borne Viruses
Mosquito‐borne viruses belong to a group of viruses commonly referred to as arboviruses (for
arthropod‐borne). Although 12 mosquito‐borne viruses are known to occur in California, only West Nile
virus (WNV), western equine encephalomyelitis virus (WEE), and St. Louis encephalitis virus (SLE) are
significant causes of human disease. WNV continues to seriously affect the health of humans, horses,
and wild birds throughout the state. Since 2003, there have been over 6,000 WNV human cases with
248 deaths, and over 1,200 equine cases. Consequently, the California Arbovirus Surveillance Program
emphasizes forecasting and monitoring the temporal and spatial activity of WNV, WEE, and SLE. These
viruses are maintained in wild bird‐mosquito cycles that do not depend upon infections of humans or
domestic animals to persist.
WNV first appeared in the United States in 1999 in New York and rapidly spread across the country to
California in subsequent years. California has historically maintained a comprehensive mosquito‐borne
disease surveillance and control program including the Mosquito-borne Virus Surveillance and Response
Plan, which is updated annually in consultation with local vector control agencies.
In 2020, the WNV continued to be evident in California, although there were no reported cases in
Sonoma County. Adjacent counties did, however, report cases in humans and birds, including Lake
County, with two human cases, and Napa County, with no human cases.
Lyme Disease
Lyme disease is caused by a spirochete (a corkscrew-shaped bacteria) called Borrelia burgdorferi and is
transmitted by the Western black-legged tick. Lyme disease was first described in North America in the
1970s in Lyme, Connecticut, the town for which it was then named. Though the tick has been reported
from 56 of the 58 counties in California, the highest incidence of disease occurs in the northwest coastal
counties and northern Sierra Nevada counties with western-facing slopes. This includes Sonoma County,
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which had 86 confirmed cases between 2010 and 2019. Ticks prefer cool, moist areas and can be found
in wild grasses and low vegetation in both urban and rural areas.

6.5.5.5 Location
By its nature, the effects of epidemics and pandemics are geographically pervasive and difficult—if not
impossible—to isolate at a jurisdictional level. This particularly the case with a community as small as
Cloverdale. There are, however, segments of the population that may be more vulnerable to certain
types of disease. For instance, COVID-19 affects older adults and people with certain underlying medical
conditions more severely, so places where such residents live are at greater risk.

6.5.5.6 Frequency/Probability
According to the CDC, “Pandemic influenza is not a theoretical threat; rather, it is a recurring threat.”
Because of their propensity to change, their ability to spread easily among people, and their routes of
transmission, the frequency of severe influenza outbreaks is impossible to predict. While, historically,
major health pandemics have occurred infrequently, they remain probable.

6.5.5.7 Severity / Extent
While inevitable, the severity and extent of an epidemic, pandemic, or vector-borne disease outbreak
cannot be predicted precisely. Their potential effects will depend on their virulence, the speed at which
they spread, the availability and efficacy of vaccines, antivirals, and other treatments, and the
effectiveness of medical and non‐medical containment measures.

6.5.5.8 Warning Time
As with the severity and extent of their effects, the warning time associated with any particular
epidemic, pandemic, or vector-borne disease outbreak will depend on their virulence, the speed at
which they spread, the availability and efficacy of vaccines, antivirals, and other treatments, and the
effectiveness of medical and non‐medical containment measures. By definition, fast-spreading disease
will provide less warning and the effectiveness of interventions will, in turn, affect speed of spread.

6.5.5.9 Secondary Hazards
As demonstrated historically, in addition to causing serious illness and death among people of all age
groups, health pandemics have the potential to have major impacts on society. These societal impacts
include significant economic disruption that can occur due to death, loss of employee work time, closure
of public facilities like schools and government offices, and costs of treating or preventing the spread of
disease.

6.5.5.10 Vulnerability Assessment
The specific vulnerability of Cloverdale to epidemics, pandemics, or vector-borne disease outbreaks is
difficult to assess. Vulnerability of the city’s residents will depend on the virulence of the virus or
disease, the speed at which it spreads, the availability of vaccines, antivirals, or other medicine, and the
effectiveness of medical and non‐medical containment measures. Depending on the nature of the virus
or disease, some residents of Cloverdale will be more vulnerable than others. For instance, COVID-19
affects older adults and people with certain underlying medical conditions more severely. Cloverdale’s
vulnerability will also depend on its general preparedness and the preparedness of its residents, both of
which have been enhanced by the City’s collaboration with Sonoma County and key stakeholders (e.g.,
through the Resilient Cloverdale program).
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Epidemics, pandemics, or vector-borne disease outbreaks are not expected to have direct effects on
property or critical infrastructure and facilities.

6.5.5.11 Development Trends
Future development is not expected to have any influence on the Cloverdale’s susceptibility to health
epidemics/pandemics or vector-borne diseases. Similarly, future development in Cloverdale is not
expected to affect the ability to withstand their potential effects.

6.5.5.12 Climate Change Relationship
While climate change is unlikely to affect Cloverdale’s vulnerability to health epidemics or pandemics, it
will likely affect vector-borne disease transmission patterns. Changes in temperature and precipitation
can influence seasonality, distribution, and prevalence of vector-borne diseases. A changing climate may
also create conditions favorable for the establishment of invasive mosquito vectors in California. For
most Californians, WNV poses the greatest mosquito-borne disease threat. Above-normal temperatures
are among the most consistent factors associated with WNV outbreaks. Mild winters are associated with
increased WNV transmission due, in part, to less mosquito and resident bird mortality. Warmer winter
and spring seasons may also allow for transmission to start earlier. Such conditions also allow more time
for virus amplification in bird-mosquito cycles, increasing the potential for mosquitoes to transmit WNV
to people.

6.5.5.13 Epidemic/Pandemic/Vector-Borne Disease Problem Statements
As part of the mitigation action identification process, the Hazard Mitigation Planning Committee
identified problem statements based largely on the City’s experience with COVID-19. Table 6-34 lists
these statements, indicating the areas of concern covered by each statement (i.e., impact, victim, or
threat). The problem statements helped focus the process of identifying the mitigation actions
presented in Table 7-6. Because of the purpose of hazard mitigation and the nature of epidemics,
pandemics, and vector-borne diseases, the related actions are addressed under the multi-hazard
category because their benefits would cut across hazard categories.
TABLE 6-34: EPIDEMIC/PANDEMIC/VECTOR-BORNE DISEASE PROBLEM STATEMENTS
Problem
Area of
No.
Concern
Problem Description
ps-PN-24 Impact
Potential to cause serious illness and death among people of all age groups
and have a major impact on society, including significant economic disruption
that can occur due to death, loss of employee work time, disruption of public
services, and costs of treating or preventing the spread of disease.
ps-PN-25 Victim
Generally, the entire population of Cloverdale is susceptible, although some
are more vulnerable based on underlying health issues.
ps-PN-26 Threat
Insufficient supplies of personal protective equipment (PPE) and vaccines.
ps-PN-42 Threat
Noncompliance with health directives.
ps-PN-43 Threat
Insufficient healthcare system capacity.
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6.5.6 WILDFIRE
A wildfire is any uncontrolled fire occurring on undeveloped land that requires fire
suppression. Wildfires can be ignited by lightning or by human activity such as
smoking, campfires, equipment use, and arson. The 2018 California State Hazard
Mitigation Plan provides the following definition of wildfires:
any free-burning vegetative fire that initiates from an unplanned ignition, whether
natural (e.g., lightning) or human-caused (e.g., powerlines, mechanical equipment, escaped
prescribed fires), where the management objective is full suppression. (Cal OES, 2018, p. 507)
Wildfires are costly, putting lives and property at risk and compromising rivers and watersheds, open
space, timber, range, recreational opportunities, wildlife habitats, endangered species, historic and
cultural assets, scenic assets, and local economies. They can also increase vulnerability to flooding due
to the destruction of forest and ground cover within watersheds. The potential for significant damage to
life and property increases in areas where development is adjacent to densely vegetated areas, known
as wildland urban interface (WUI) areas.
While some fires are allowed to burn naturally in order to maintain or restore the health of forest lands,
out of control wildfires need to be prevented through cooperative, community, and land management
planning.

6.5.6.1 Plans, Policies, and Regulatory Environment
Wildfire Protection Responsibility in California
Local, state, tribal, and federal organizations all have legal and financial responsibility for wildfire
protection. In many instances, two fire organizations have dual primary responsibility on the same
parcel of land—one for wildfire protection and the other for structural fire protection. To address
wildfire jurisdiction responsibilities, in 1981 the California State Legislature outlined various wildfire
responsibilities, described below, in Cal. Pub. Res. Code § 4291.5 and Cal. Health & Safety Code §
13108.5:
▪ Federal Responsibility Areas (FRAs): FRAs are fire-prone wildland areas that are owned or managed
by a federal agency such as the U.S. Forest Service, National Park Service, Bureau of Land
Management, U.S. Fish and Wildlife Service, or U.S. Department of Defense. Primary financial and
rule-making jurisdiction authority rests with the federal land agency. In many instances, FRAs are
interspersed with private land ownership or leases. Fire protection for developed private property is
usually the responsibility of the relevant local government agency, not the federal land management
agency.
▪ State Responsibility Areas (SRAs): SRAs are lands in California where the California Department of
Forestry and Fire Protection (CAL FIRE) has legal and financial responsibility for wildfire protection.
CAL FIRE administers fire hazard classifications and establishes development and building standard
regulations in these areas. SRAs are defined as lands that:
▪ are in the unincorporated county areas,
▪ are not federally-owned,
▪ have wildland vegetation cover rather than agricultural or ornamental plants,
▪ have row crops or seasonal crops, or
▪ have watershed, range, or forage values.
▪ CAL FIRE adopts SRA boundaries and updates them every 5 years. Where SRAs contain structures or
development, the relevant local government agencies have fire protection responsibility for those
improvements.
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▪ Local Responsibility Areas (LRAs): LRAs include land in cities, cultivated agriculture lands,
unincorporated non-flammable areas, and lands that do not meet the criteria for SRA or FRA. LRA fire
protection is typically provided by city or county fire departments, fire protection districts, or by CAL
FIRE under contract to local governments. LRAs may include areas of flammable vegetation and WUI.
The area within the Cloverdale city limits is classified as an LRA, as are the areas along the Russian River
east of the city limits. All of the area immediately to the west and southwest of the city limits falls into
the CAL FIRE SRA.
Fire Hazard Severity Zones
CAL FIRE maintains fire hazard severity zone (FHSZ) data and maps for all of California. There are three
classes of fire hazard severity ratings within FHSZs: Moderate, High, and Very High. Fire hazard severity
considers vegetation, topography, and weather (temperature, humidity, and wind), and represents the
likelihood of an area burning over a 30- to 50-year time period.
The California Government Code (§51177 and §51178) defines “Very High Fire Hazard Severity Zones”
(VHFHSZs) within LRAs to mean areas outside of SRAs designated by the CAL FIRE Director based on
consistent statewide criteria and the severity of fire hazard in those areas. VHFHSZs are based on fuel
loading, slope, fire weather, and other relevant factors including areas where winds have been identified
by CAL FIRE as a major cause of wildfire spread.
CAL FIRE has a list of incorporated cities or areas within the LRA for which it has made recommendations
on VHFHSZs, including Cloverdale. Local agencies must designate VHFHSZs within their jurisdictions
within 120 days of receiving recommendations from the Director (GC § 51179(a)). A local agency may, at
its discretion, include areas within the jurisdiction of the local agency, not identified as VHFHSZs by the
Director, as VHFHSZs following a finding supported by substantial evidence in the record that the
requirements of Section 51182 are necessary for effective fire protection within the area (GC §
51179(b)).
General Plan Public Health and Safety Element
Senate Bill (SB) 1241 (2012) revised the safety element provisions in State Planning Law to require all
cities and counties with land in SRAs or with areas falling into VHFHSZs to address and incorporate
specific information regarding wildfire hazards and risk. SB 1241 also required these local governments
to include policies and programs in their general plans to address and reduce unreasonable risks
associated with wildfire. The specific requirements are codified in GC § 65302(g)(3) and 65302.5(b) and
are as follows:
▪ Update their general plan safety elements to recognize specific wildfire risks in such areas,
▪ Adopt special findings when approving subdivisions in such areas, and
▪ Use wildfire safety guidelines and California Environmental Quality Act (CEQA) initial study wildfire
hazards checklist updates issued by the Governor’s Office of Planning and Research (OPR) when those
become available.
The Cloverdale General Plan addresses State safety element requirements in its Public Health and Safety
Element, which was updated to address SB 1241 requirements in conjunction with this LHMP.

6.5.6.2 Past Events
Sonoma County has a long history of wildfires, particularly in areas that CAL FIRE has defined as “historic
wildland fire corridors.” This includes the Guerneville/Cazadero area, which experienced fires in 1923,
1951, and 1978; the Geysers area, which has experienced multiple fires over the years; and the 1964
Hanley fire area, northeast of Santa Rosa. Another area with a repetitive fire loss history is Sonoma
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Valley where the Cavedale fires of 1925 and 1996 caused significant property damage. While many of
these fires were large and caused considerable damage, the frequency and severity of fires in the county
escalated in 2017. Between 2017 and 2020, several of the most consequential fires in Sonoma County
history occurred (see following descriptions).
▪ Pocket Fire (October 2017): The Pocket fire, which began in the early morning on October 9, 2017,
and burned approximately 17,500 acres. The fire broke out in a sparsely populated area near
Geyserville, so structural damage was limited, and there were no fatalities. According to data released
by Cal Fire, out of the close to 100 structures within the perimeter, 6 were destroyed and 2 were left
damaged.
▪ Tubbs Fire (October 2017): The Tubbs Fire started near Tubbs Lane in Calistoga (Napa County) on the
evening of October 8, 2017. It spread to the southwest into Sonoma County, eventually reaching the
northeast neighborhoods of Santa Rosa. The fire burned approximately 37,000 acres, destroying over
5,600 structures and causing over 20 deaths. Half of the destroyed structures were homes in Santa
Rosa. By the time it was contained, the Tubbs Fire had become the most destructive wildfire in
California history.
▪ Nuns Fire (October 2017): The Nuns Fire, which started on October 11, 2017, in Glen Ellen, merged
with the Partrick, Presley, and Oakmont fires to cover over 56,500 acres. It affected both Napa and
Sonoma counties, with damage in the latter concentrated in areas to the east and north of the city of
Sonoma. It destroyed over 1,500 structures and resulted in two deaths.
▪ Kincade Fire (October 2019): The Kincade Fire started when a 230,000 volt transmission line failed
during an extreme wind event in the Geysers area, northeast of Geyserville, on October 23, 2019. The
fire burned 77,750 acres before being fully contained on November 6, 2019. It threatened over 90,000
structures, prompting evacuations throughout Sonoma County and parts of Lake County. The fire was
the largest of the 2019 California wildfire season, and also the largest wildfire recorded in Sonoma
County at the time before being surpassed by the LNU Lightning Complex fires in 2020.
▪ LNU Lightning Complex (August 2020): The LNU Lightning Complex covered several, lightning-sparked
wildfires that burned across Lake, Napa, Sonoma, Solano, and Yolo counties from August 17, 3030 to
October 2, 2020. The total burn area reached 363,200 acres, making it the fourth largest wildfire in
California history, although the acreage was not all contiguous. The largest single component was the
Hennessey Fire in Napa, Lake, Solano, Yolo, and Colusa counties, which covered 192,000 acres. The
largest part of the complex in Sonoma County was the Walbridge fire, which burned over 55,000 acres
in the hills southwest of Cloverdale, beyond Lake Sonoma. Overall, the LNU complex destroyed 1,491
structures and damaged another 232, few of which were in Sonoma County. In all, six people were
killed and another five injured, none in Sonoma County.
▪ Glass Fire (September 2020): The Glass Fire was a wildfire in Northern California, that started on
September 27, 2020, near Glass Mountain Road in Deer Park, Napa County, before spreading into
Sonoma County east of Santa Rosa. from an undetermined cause and was active for 23 days. Initially a
single 20-acre brush fire, it rapidly grew and merged with other fires, expanding to approximately
67,500 acres. The fire destroyed over 1,500 structures, including almost 500 homes, about evenly
distributed between Napa and Sonoma counties. In addition, almost 300 structures were damaged,
including 73 homes in Sonoma County and 64 homes in Napa County. More than 36,000 people were
evacuated from their homes, but there were no fatalities.
While none these fires directly affected Cloverdale, the perimeters of the Nuns Fire and the Kincade Fire
both came within five miles of the city to the east, across the Russian River. Table 6-35 lists the wildfires
that have encroached into the immediate Cloverdale area between 1945 and 2017 and Figure 6-26
shows the perimeters of these fires. As Figure 6-26 shows, only one of these fires, an unnamed fire in
1945, entered Cloverdale’s 2020 city limits, while the 1950 Smith Fire and 1988 River Fire, came close.
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There is no known record of the 1945 fire, which
reportedly covered over 4,500 acres. According to
an August 3, 1950, account in the Cloverdale
Reveille, the Smith Fire was started “by sparks from
the waste burner at Ray Smith’s lumber mill” and “a
stiff breeze spread the blaze rapidly up the canyon
and along the crest of the mountain.” The account
further indicates that “1100 acres were burned over,
several orchards destroyed and 102 sheep burned or
shot to death.” In addition to the loss of sheep,
several structures on the Vern Richards ranch were
destroyed, although “fire fighters saved the main
building.” The 1988 River Fire started on August 24,
1988, when a spark from welding equipment ignited
a barn wall in the 28000 block of River Road, less
than a mile from the Cloverdale city limits east of
the Russian River. The flames from the structure
expanded up a dry hillside at the rear of the
property, covering over 1,800 by the time it was
contained three days later. According to an account
in the Reveille, “a total of 800 firefighters, 51 fire
engines, 32 fire hand crews, 3 helicopters, and 7
airtankers fought the 1,833-acre fire.” The Citrus
Fairgrounds served as a staging area for the
firefighters, who came from as far away as Santa Cruz, while the Citrus Fair Board Room was turned into
a command center. The River Fire threatened homes in the Palomino Lakes subdivision southeast of
Cloverdale and other nearby properties, but the only reported structure damage was to the barn where
the fire originated. Note that CAL FIRE’s records show the fire covering just over 1,200 acres, as opposed
to the over 1,800 acres reported at the time of the fire.
TABLE 6-35: WILDFIRES IN THE CLOVERDALE AREA
Year
Fire Name
Acres Burned
Cause
1945
No Name
4,568 Unknown / Unidentified
1946
No Name
761 Unknown / Unidentified
1949
No Name
533 Unknown / Unidentified
1950
Smith
945 Lumber mill waste burner / wind
1952
Mazzini/Sink Winery
334 Grass, brush, woodland
1961
Roadside #4
368 Unknown / Unidentified
1962
Groves
299 Unknown / Unidentified
1988
River
1,205 Welder's spark in barn
2007
Highway
35 Equipment Use
2007
West
37 Vehicle
2013
Dutcher
21 Miscellaneous
2017
Geysers
13 Unknown / Unidentified
2017
Pocket
17,359 Unknown / Unidentified
Sources: CAL FIRE Fire and Resource Assessment Program (FRAP); National Interagency Fire Center (NIFC)
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FIGURE 6-26: CLOVERDALE AREA FIRE PERIMETERS 1945 TO 2020
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6.5.6.3 Location
While the only areas in Cloverdale that are rated as a very high hazard are on the western edge of the
city (see Section 6.5.6.5 and Figure 6-28), almost any area of the city is subject to wildfire encroachment.
As the 2017 Tubbs Fire demonstrated in Santa Rosa, a combination of climatic conditions and vegetative
fuel can cause fire to spread rapidly from wildland to urban areas. Thus, while the developed areas of
Cloverdale that are adjacent to undeveloped wildland areas (i.e., the WUI) may be the most vulnerable
to fires, they are not the only vulnerable areas.

6.5.6.4 Frequency / Probability of Future Occurrences
The probability of fires occurring is typically determined by a variety of variables, including the season,
the presence of fuels (e.g., vegetation, structures), topography, and the presence of barriers to fire
spread (e.g., ridges, rocky slopes, wide drainages, roads, other fuel breaks). Historically, most of the
major wildfires in Sonoma County have taken place during the summer or fall, but changes in climatic
conditions and drought cycles will likely extend the “fire season” throughout the year (see Section
6.5.6.10 starting on page 138).
In Cloverdale, fire risk stands to grow as more people build in WUI areas or if these areas go without
appropriate maintenance (e.g., fuel management), which increases fuel loads and the risk of humancaused fires. Fuel is generally classified by type and volume. Sources are diverse and include everything
from dead tree needles and leaves, twigs, and branches to dead standing trees, live trees, brush, and
cured grasses. Structures and other combustibles associated with human occupancy may also be fuel
sources. The type of prevalent fuel directly influences the behavior of wildfire. Light fuels such as grasses
burn quickly and serve as a catalyst for fire spread. The volume of available fuel is described in terms of
“Fuel Loading.” Certain areas in and surrounding Cloverdale are extremely vulnerable to fires from
dense grassy vegetation and high fuel loads combined and hilly topography, which increases
susceptibility to wildfire spread. Fire intensities and rates of spread increase as slope increases due to
the tendency of heat from a fire to rise via convection. The natural arrangement of vegetation
throughout a hillside can also contribute to increased fire activity on slopes.
FIGURE 6-27: CONTINUUM OF WILDLAND TO URBAN DENSITIES

6.5.6.5 Severity and Extent
The hilly areas to the west of Cloverdale, which are generally characterized by steep slopes, difficult fire
suppression access, spotty water supply, and high fuel loads, contain the major wildland fire hazard risks
for residential structures and other development. To help better refine areas of wildfire concern, CAL
FIRE establishes and maps Fire Hazard Severity Zones (FHSZ), or areas of significant fire hazards based
on factors such as fuel, weather, terrain, and the number of days of moderate, high and extreme fire
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hazard. These zones define the application of various mitigation strategies to reduce risk associated with
wildfires. The FHSZ model accounts for frequency of fire weather, ignition patterns, expected rate-ofspread, and past fire history. It also accounts for flying ember production based on the area of influence
where embers are likely to land and cause ignitions. The FHSZ model is built from existing data and
hazard constructs, and thus does not necessarily take into consideration significant land use and
structural resiliency.
Figure 6-28 shows the wildfire risk exposure ratings within the Cloverdale city limits. As it shows, the
only VHFHSZ areas in Cloverdale are on the western edge of the city; they are on the eastern margins of
a much larger VHFHSZ area that extends well in the unincorporated hills west of Cloverdale. This margin
is Cloverdale’s most defined WUI. Most of the rest of the city is classified as “Moderate,” except for a
few spots on the western edge of the city and in the Vista View area classified as “High.” The fact that all
of Cloverdale is designated as Moderate Fire Hazard or high underscores the point the entire city is
subject to wildfire encroachment.
Note that the Tubbs Fire in 2017 provided a stark reminder that lands outside of any designated fire
hazard severity zones are also vulnerable under extreme circumstances. Wind gusts of close to 60 miles
per hour threw embers from more than a mile ahead of the burning wildland areas into the Coffey Park
neighborhood and other heavily urbanized areas in Santa Rosa, destroying thousands of homes and
causing extensive destruction and numerous deaths. These erratic winds were symptomatic of climate
change-related changes in weather behavior.
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FIGURE 6-28: WILDFIRE RISK
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6.5.6.6 Warning Time
Regardless of the circumstances around the ignition of a wildfire, warning time can be very short.
Wildfires are often caused by humans, intentionally or accidentally, and there is no way to predict when
a human-caused fire might break out. There are, however, seasonal determinants that increase the
likelihood of fires. For instance, the Fourth of July can be a time of heightened concern and outreach
around wildfires, since illegal fireworks can cause fires. Dry seasons and droughts greatly increase fire
likelihood. Severe “fire weather” can be predicted, so special attention can be paid during weather
events that may include lightning or high winds and low humidity. Strong northeast “Diablo winds” are a
regular occurrence from September to November. Reliable National Weather Service lightning or high
wind warnings (including “Red Flag” warnings) are available 24 to 72 hours prior to a significant event.

6.5.6.7 Secondary Hazards
Wildfires can generate a range of secondary effects, which in some cases may cause more widespread
and prolonged damage than the fire itself. Fires can cause direct economic losses by destroying
structures and reducing harvestable timber and indirect economic losses in reduced tourism and
commerce. Wildfires cause the contamination of reservoirs, destroy transmission lines, and contribute
to flooding. They strip slopes of vegetation, exposing them to greater amounts of runoff, weakening
soils, and causing slope failures. Major landslides can occur several years after a wildfire. Wildfires that
burn hot and for long durations that can bake soils, especially those high in clay content, thus creating
hydrophobic soils that repel water. When it rains in burned areas, more soil washes off the hills and into
roads, ditches, and streams and increases flooding.
Wildfires also produce indirect impacts on ecosystem services and the built environment. For example,
following the Tubbs fire, benzene—a toxic chemical—was released from melted plastic piping and
entered Santa Rosa’s drinking water system. As a result, the city implemented a water advisory that
lasted for 11 months until the contaminated portions of the system could be replaced.
Most of the fires affecting Sonoma County in recent years were caused by failure of electrical
transmission and distribution facilities owned by Pacific Gas and Electric (PG&E), the area’s electricity
provider. Consequently, in 2019 and 2020, energy utilities throughout the state, including PG&E,
responded to the growing threat and severity of catastrophic wildfires by proactively shutting down
their power distribution systems in anticipation of high wind events. These “public safety power
shutoffs” or PSPS events affected communities across the state, including Sonoma County and the City
of Cloverdale. In 2019, about 2.7 million people statewide experienced extended power outages during
PSPS events. The impacts from PSPS events can acutely affect the broader community, particularly lowincome individuals and persons experiencing food insecurity.
Smoke from wildfires also has adverse health impacts in areas far away from the actual fire, sometimes
affecting areas over a hundred miles away. These effects are particularly pronounced on outdoor
workers and individuals with underlying health conditions.

6.5.6.8 Vulnerability Assessment
This section describes vulnerabilities to wildfire in terms of population, property, and infrastructure.
Wildfire-vulnerable population, parcel value, critical facilities and lifeline exposure numbers were
generated by overlaying the inventory outlined in Section 2.5 with CAL FIRE High and Very High Wildfire
Hazard Severity Zones. Figure 6-29 shows a snapshot of wildfire vulnerability in Cloverdale.
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FIGURE 6-29: WILDFIRE RISK EXPOSURE
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Population
Wildfire is of greatest concern to populations residing in the high and very high fire hazard severity
zones. Figure 6-29 and Table 6-36 indicate that 1,790 Cloverdale residents are estimated to be live in
such areas. This estimate was generated by analyzing County assessor and parcel data that intersect
with wildfire hazard areas identified by CAL FIRE. Using GIS, U.S. Census Bureau information was used to
intersect wildfire hazards to develop an estimate of population by weighting the population within each
census block with the percentage of hazard areas. As a practical matter, far fewer residents are likely to
live in high and very high wildfire hazard areas. The more indicative level of population at risk is the
number of parcels directly affected, as shown in Figure 6-29, which is only 143, and many of these
parcels are undeveloped.
TABLE 6-36: POPULATION EXPOSURE TO WILDFIRE HAZARDS
Population
Wildfire Severity Zone
Count
% of Total
Very High
550
5.7%
High
1,240
12.9%
Moderate
7,850
81.4%
Total
9,640
100.0%
In addition to posing a direct risk to those who live in high fire hazard areas, wildfires can have severe
effects on those who exposed to smoke and air pollution resulting from remote fires. Smoke generated
by wildfire contains visible and invisible emissions that contain particulate matter such as soot, tar,
water vapor, and minerals; gases such as carbon monoxide, carbon dioxide, and nitrogen oxides; and
toxins such as formaldehyde, benzene. Emissions from wildfires depend on the type of fuel, the
moisture content of the fuel, the efficiency or temperature of combustion, and the weather. Smoke and
fire-related air pollution present a health hazard to all who are exposed, but especially for sensitive
populations, including children, the elderly, and those with respiratory and cardiovascular diseases.
Health impacts associated with wildfire include difficulty in breathing, odor, and reduction in visibility.
First responders likewise are exposed to the dangers from the initial incident and after-effects from
smoke inhalation and heat stroke.
Private Property
As Figure 6-29 and Table 6-37 indicate, 143 privately-owned properties in Cloverdale are located within
high and very high fire hazard areas. This represents approximately 4.9 percent of the private parcels in
the city. These at-risk properties account for a land value of approximately $39.9 million, with an
associated content value estimated at $20.3 million, for a total of $60.2 million in property exposure
(approximately 5.3 percent of the citywide value).
Fire Hazard
Severity Zone
Very High
High
Moderate
Total

TABLE 6-37: PRIVATE PROPERTY EXPOSURE TO WILDFIRE HAZARDS
Parcel
% of
Market Value
Content Value
Total Exposure
Count
Total
Exposure ($)
Exposure ($)
($)
43
1.5%
$11,170,900
$5,585,500
$16,756,400
100
3.4%
$28,749,300
$14,759,200
$43,508,400
2,780
93.8%
$686,465,500
$395,659,600
$1,082,125,100
2,923
98.6%
$726,385,700
$416,004,300 $1,142,389,900
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Critical Facilities and Infrastructure
As Figure 6-25 indicates, no essential facilities are directly at risk from high landslide hazards, and ten
high potential loss facilities or transportation and lifeline facilities are at risk, including three water
tanks, a communications tower, and a healthcare center. As Figure 6-25 also shows, approximately four
miles of linear lifelines are located in high or very high wildfire hazard areas, most of which are roadways
serving those areas.

6.5.6.9 Development Trends
As described in Section 2.6.1 of this report (page 26), the Cloverdale General Plan designates the area’s
highest fire hazard areas as “Conservation (CF),” including adjacent unincorporated to the west of the
city limits. The CF designation is “intended to manage and preserve biological, visual, and agricultural
resources,” with very limited housing permitted (one unit per 160 acres). The General Plan, thus,
discourages extension of the city’s WUI into the heavily vegetated hillsides to the west of town.
Furthermore, through previous development agreements, the City of Cloverdale has acquired and
controls a substantial amount of land on the western edge of the city. The City has managed this land in
accordance with best practices for wildland fire management practices.

6.5.6.10 Climate Change Relationship
According to the 2018 California Strategic Fire Plan, the changing climate (specifically rising
temperatures, shifting wind patterns, and increasing temporal variability of water availability) is
substantially increasing wildfire risk across the state. The frequency of extreme fire weather during the
Autumn months has more than doubled in California since the 1980s and, factoring in climate change,
this frequency is projected to increase in the future. According to California’s Fourth Climate Change
Assessment (August 2018), if greenhouse gas emissions continue to rise, California is likely to see a 50
percent increase in fires larger than 25,000 acres and 77 percent increase in average area burned by
2100. These predictions are borne out by the Sonoma County fires that occurred between 2017 and
2020 (see 6.5.6.2, Past Events, starting on page 128). The geographic extent of those fires was increased
by wind gusts that threw embers from fires in the hills into suburban and urban areas more than a mile
away, causing extensive damage outside of designated wildfire hazard areas.

6.5.6.11 Wildfire Hazard Problem Statements
As part of the mitigation action identification process, the Planning Team and HMPC identified problem
statements related to Cloverdale’s vulnerability to the effects of wildfires. These statements, which are
shown in Table 6-38, reflect the findings of the risk assessment and vulnerability analysis, utilizing the
RAMP mapping tool and historic wildfire data, as well as an understanding of Cloverdale setting and the
changing nature of wildfire behavior, as evidenced by the fires that occurred in and around Sonoma
County between 2017 and 2020. These problem statements correspond with the wildfire mitigation
actions listed in Table 7-6, which shows the problem statements that each action addresses.
TABLE 6-38: WILDFIRE PROBLEM STATEMENTS
Problem
No.
ps-WF-27
ps-WF-28

Area of
Concern
Impact
Victim

ps-WF-29

Threat

Problem Description
Loss of property and/or life resulting from wildfires.
143 parcels in Cloverdale are located in areas classified as either High or Very
High Wildfire Severity Zones. These parcels account for an estimated
structure value of approximately $40 million.
Projected climate change-associated variations in weather will result in
wetter wet periods and drier dry periods. This will result in rapid growth and
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Problem
No.

Area of
Concern

ps-WF-30

Impact

ps-WF-31

Victim

ps-WF-32

Threat

Problem Description
subsequent drying of vegetation that will contribute to fire fuels. Hotter
temperatures and changing wind patterns also contribute to increased risk.
Wildfires occurring outside of Cloverdale can result in economic and social
disruption in Cloverdale as a result of transportation isolation and power
interruptions. Smoke from remote fires may also affect air quality.
All Cloverdale residents and workers my suffer health impacts due to smoke
from remote wildfires, particularly those who have other vulnerabilities (e.g.,
mobility limitations, chronic health conditions, food insecurity, linguistic
isolation, housing insecurity).
“Fire weather” may result in Public Safety Power Shutoffs (PSPS), which
adversely affect water utility operations, wastewater processing, and
communications. This increases the vulnerability of Cloverdale residents and
workers.
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CHAPTER 7. MITIGATION STRATEGY
The mitigation strategy is the City’s guidebook
to future hazard mitigation administration,
capturing the key outcomes of the LHMP
planning process. The mitigation strategy is
intended to reduce vulnerabilities outlined in
Chapter 6 by taking mitigation actions that
change the impact, the victims, and/or the
threats, with the broad intent of enhancing
resilience through mitigation. These mitigation
actions should be compatible with existing
planning mechanisms and should outline
specific roles and resources for implementation
success.

Change the
Victim
Change the
Impact

Change the
Threat
Resilience
through
Mitigation

The HMPC conducted the hazard mitigation planning process through a typical problem-solving
methodology:
▪
▪
▪
▪
▪

Estimate the impacts (Section 6.5, Vulnerability to Priority Hazards)
Describe the problem (Problem Statements associated with each priority hazard in Section 6.5)
Assess the capacity to address the problems and lessen impacts (Section 7.2, Capability Assessment)
Identify goals to address the problems (Section 7.3, Goals)
Determine what can be done and develop actions that are appropriate for the community (Section
7.4, Mitigation Actions and Table 7-6: Mitigation Action )

MITIGATION ACTION TYPES
In identifying and reviewing potential mitigation actions to address the vulnerabilities described in
Section 6.5, the City considered FEMA’s six broad categories of mitigation alternatives, as described
below. Once the mitigation actions were drafted, the Planning Team developed several mitigation
alternatives for implementation under each mitigation category.

7.1.1 PREVENTION (PRV)
Preventative activities keep hazard problems from getting worse and typically are administered through
government programs or regulations addressing building and land development. Preventative actions
are particularly effective in reducing a community’s future vulnerability in areas where development has
not occurred, or capital improvements have not yet been substantial. Examples of preventative activities
include the following:
▪
▪
▪
▪
▪
▪
▪
▪

Planning and zoning ordinances
Building codes
Open space preservation
Floodplain regulations
Stormwater management regulations
Drainage system maintenance
Capital improvements programming
Riverine or fault zone setbacks
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7.1.2 PROPERTY PROTECTION (PPRO)
Property protection measures involve the modification of existing buildings and structures to help them
better withstand the forces of a hazard, or removal of the structures from hazardous locations.
Examples include:
▪
▪
▪
▪
▪
▪

Building elevation
Critical facilities protection
Retrofitting (e.g., seismic design techniques)
Safe rooms, shutters, shatter resistant glass
Insurance
Creating and maintaining defensible space

7.1.3 PUBLIC EDUCATION AND AWARENESS (PE&A)
Public education and awareness activities advise students, staff, parents, nearby residents, and elected
officials about hazards, hazardous areas, and mitigation techniques they can use to protect themselves
and their property. Measures to educate and inform the public include:
▪
▪
▪
▪
▪
▪
▪

Outreach projects including neighborhood and community outreach
Speaker series / demonstration events
Hazard mapping
Real estate disclosures
Materials library
School educational programs
Hazard expositions

7.1.4 NATURAL RESOURCE PROTECTION (NRP)
Natural resource protection activities reduce the impact of natural hazards by preserving or restoring
natural areas and their protective functions. Such areas include floodplains, wetlands, steep slopes, and
sand dunes. Examples include:
▪
▪
▪
▪
▪

Floodplain protection
Watershed management
Vegetation management
Erosion and sediment control
Wetland and habitat preservation and restoration

7.1.5 EMERGENCY SERVICES (ES)
Although not typically considered a “mitigation” technique, emergency service measures do minimize
the impact of a hazard event on people and property. These are actions taken immediately prior to,
during, or in response to a hazard event. Examples include:
▪ Warning systems
▪ Identification and protection of evacuation routes
▪ Sandbag staging for flood protection

7.1.6 STRUCTURAL PROJECTS (SP)
Structural mitigation projects are intended to lessen the impact of a hazard by constructing more
resilient buildings and structures. They are usually designed by engineers and managed or maintained by
public works staff. Examples include:
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▪ Seismic retrofits
▪ Stormwater diversions and detention and retention infrastructure
▪ Utility upgrades

CAPABILITY ASSESSMENT
Hazard mitigation plans must include a mitigation strategy that, among other items, identifies the
institutional capacity to expand on and improve tools to mitigate hazards (44 CFR §201.6(c)(3)). Each
community has a unique set of capabilities, including authorities, policies, programs, staff, funding, and
other resources available to accomplish mitigation. The City has evaluated its current capabilities to
reduce disaster losses, as well as gaps in its capabilities that might increase risks in the community. This
assessment was completed according to the framework established by FEMA, which separates
capabilities into the following categories:
▪
▪
▪
▪

Planning and Regulatory
Administrative and Technical
Financial
Education and Outreach

The City’s review of these capabilities helps identify available resources to reduce losses, as well as any
potential gaps that exist. A tabular summary of the assessment for each category of capability is
presented below. For more information on the regulatory environment surrounding each hazard, see
hazard-specific discussions in Chapter 6.
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7.2.1 PLANNING AND REGULATORY CAPABILITIES
Table 7-1 is a summary of City’s various planning and regulatory tools related to hazard mitigation
planning and implementation.
TABLE 7-1. PLANNING AND REGULATORY CAPABILITIES SUMMARY
Plan/ Program/ Regulation
Yes or No (if yes, please explain)
Building Codes
▪ Title 15, Buildings and Construction, of the City’s
Municipal Code.
Building Codes Year
▪ 2019
Building Code Effectiveness (BCEGS Rating) ▪ No
Capital Improvements Program (CIP)
▪ Yes. 2022-2026 CIP
Community Rating System (CRS)
▪ No
Community Wildfire Protection Plan
▪ No
(CWPP)
General Plan / General Plan Safety Element ▪ General Plan adopted in May 2009, most recently
amended in January 2015 (to include updated Housing
Element)
▪ Public Health and Safety Element adopted as part of
2009 GP. Updated in conjunction with LHMP.
Economic Development Plan
▪ Economic Development Plan: A Layered Approach,
Cloverdale 2010 – 2015 and Beyond (August 2010)
Elevation Certificates
▪ No
Erosion/Sediment Control Program
▪ Sediment in Storm Water Runoff – Source Identification
and Reduction Work Plan (May 2018)
Fire Protection (ISO Rating)
▪ CFPD’s ISO rating is 4 with access to public water and a
station (Sonoma LAFCo 2005 Fire Protection Service
Providers MSR). This would include City of Cloverdale.
Floodplain Management Plan
▪ Flood Damage Prevention Ordinance (Chapter 15.20 of
the Municipal Code)
▪ "Primary Floodplain (FP) Overlay District" in Zoning
Ordinance, Chapter 18.07 (Special Districts).
Flood Insurance Study
▪ July 1996
Growth Management Ordinance
▪ Urban Growth Boundary (UGB) adopted by Council in
June 2010 and approved by voters in November 2010.
Hazard-Specific Ordinance or Plan
▪ Flood Damage Prevention Ordinance (Chapter 15.20 of
(Floodplain, Steep Slope, Wildfire)
Municipal Code)
▪ Storm Water Ordinance (Chapter 16.10 of Muni Code)
▪ Hillside protection provisions of Zoning Ordinance
(Section 18.09.040 of Municipal Code)
National Flood Insurance Program (NFIP)
▪ Yes
Site Plan Review Requirements
▪ Through City’s Design Review Procedures (to implement
Residential, Commercial and Industrial Design
Guidelines, Zoning Ordinance and Station
Area/Downtown Plan)
Stormwater Program, Plan or Ordinance
▪ Storm Water Ordinance (Chapter 16.10 of Muni Code)
Zoning Ordinance
▪ Zoning Ordinance is Title 18 of Muni Code
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7.2.2 ADMINISTRATIVE AND TECHNICAL CAPABILITIES
Table 7-2 is a summary of existing positions within the City and their responsibilities related to hazard
mitigation planning and implementation.
TABLE 7-2: ADMINISTRATIVE AND TECHNICAL CAPABILITIES SUMMARY
Administrative/ Technical Resource
Yes or No (if yes, please explain)
Emergency Manager
▪ City Manager acts as City’s Director of Emergency
Services
Floodplain Administrator
▪ Public Works Director/City Engineer
Community Planning
▪ Assistant City Manager/Community Dev Director
▪ Associate Planner
Planner/Engineer (Land Development)
▪ Assistant City Manager/Community Dev Director
▪ Associate Planner
▪ Senior Engineering Technician
Planner/Engineer/Scientist (Natural
▪ Senior Engineering Technician
Hazards)
Engineer/Professional (Construction)
▪ Senior Engineering Technician
Resiliency Planner
▪ Associate Planner
▪ Senior Engineering Technician
Transportation Planner
▪ Associate Planner
▪ Senior Engineering Technician
Full-Time Building Official
▪ No
▪ Community Development and Public Works
departments collaborate to perform plan checks, with
contract support where required for technical matters.
GIS Specialist and Capability
▪ Senior Engineering Technician
Grant Manager, Writer, or Specialist
▪ Senior Engineering Technician
Warning Systems/Services (specific if
▪ Everbridge/Nixle for distribution of emergency alerts,
general or specific to flood, wildfire, or
public health and safety advisories, and community
geological hazards)
messages. Nixle is capable of notifying citizens over
multiple communication paths, including voice, sms,
email, and social media.
▪ Wireless Emergency Alert (WEA) system: Special tone
and vibration on mobile devices, as well as sends a
brief text message.
▪ SoCoAlert: Emergency notification used to alert
residents and businesses by telephone, mobile phone,
text message, email, and social media regarding timesensitive, geographically specific emergency
notifications
▪ National Weather Service NOAA Weather Radio (NWR)
System: Nationwide network of radio stations
broadcasting continuous weather information directly
from the nearest National Weather Service office.
NWR broadcasts official Weather Service warnings,
watches, forecasts, and other hazard information.
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7.2.3 FINANCIAL CAPABILITIES
Table 7-3 identifies the financial tools or resources that the City currently uses and could potentially use
to help fund mitigation activities. Financial capabilities include City-specific as well as State and Federal
resources.
TABLE 7-3: FINANCIAL CAPABILITIES
Financial Resource
Yes or No (if yes, please explain)
Has community used any of the following to fund mitigation activities?
Voter-Approved Special Purpose Tax
▪ Measure M: Countywide tax to directly fund
transportation improvements and leverage other
funding sources for such improvements. Roadway
safety and reliability are key objectives.
Utilities Fees
▪ Storm Drain Impact Fee, Public Safety Impact Fee,
Public Facilities Impact Fee, Water Impact Fee, Sewer
Impact Fee, Thoroughfare Impact Fee
System Development Fee
▪ See “Utilities Fees”
General Obligation Bonds to Incur Debt
▪ No
Special Tax Bonds to Incur Debt
▪ No
Withheld Spending in Hazard-Prone Areas ▪ No
Stormwater Service Fees
▪ Storm Drain Impact Fee
Capital Improvement Project Funding
▪ Yes.
Community Development Block Grants
▪ Yes

7.2.4 EDUCATION AND OUTREACH
Table 7-4 identifies the ways in which the City participates in education and outreach activities to
advance mitigation planning objectives.
TABLE 7-4: EDUCATION AND OUTREACH CAPABILITIES SUMMARY
Education/ Outreach Resource
Yes or No (if yes, please explain)
Does jurisdiction have following capacities to communicate hazard risks?
Public Information Officer (PIO)
▪ City Clerk
Newsletter, e-news, or other regular
▪ City website and Facebook page post emergency
communication form
preparedness and response updates.
Emergency response platform
▪ Cloverdale Police Department maintains
Everbridge/Nixle for distribution of emergency alerts,
public health and safety advisories, and community
messages.
Local nonprofits to aide in information
▪ Citizens Organized to Prepare for Emergencies (COPE)
dissemination (e.g., fire safe councils,
▪ Community Emergency Response Team (CERT) / Teen
resource conservation districts, land
CERT
trusts)
▪ Listos Sonoma
▪ Resilient Cloverdale Steering Committee
▪ Sonoma County Community Organizations Active in
Disaster (COAD)
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GOALS
Hazard mitigation plans must identify goals for reducing long-term vulnerabilities to identified hazards
(44 C.F.R. § 201.6(c)(3)(i)). The Cloverdale General Plan includes goals, policies, and implementation
programs that constitute the City’s formal policy for land use, development, and environmental quality.
The policy content of each of the eight elements of the General Plan is organized according to goals that
are focused on key City priorities. This includes the Public Health and Safety Element, which was
updated in concert with this LHMP. The goals presented in that element are the same as those
established for this plan. They are as follows:
▪ General Community Safety and Emergency Management: To establish, maintain, and communicate
multiple initiatives to keep Cloverdale’s residents, businesses, and visitors aware of and protected
from potential hazards.
▪ Climate Adaptation and Drought Resiliency: To enhance Cloverdale’s resiliency to the effects of
climate change and drought.
▪ Fire (Wildland and Urban): To minimize the risks to lives and properties due to fire hazards.
▪ Flooding and Drainage: To minimize the risks to lives and properties due to flood hazards and
inadequate drainage.
▪ Geological Hazards (Earthquakes, Land-slides, Mudslides, Liquefaction): To minimize the risk to lives
and property due to geological.
▪ Disease/Epidemic/Pandemic: To protect Cloverdale and its residents from the effects of disease
outbreak and health epidemics or pandemics.
These goals establish the overarching framework City policy for the protection of the health, safety, and
security of Cloverdale. This includes both the policies and implementation programs presented in the
General Plan Health and Safety Element and the mitigation actions of this LHMP, as presented below.

MITIGATION ACTIONS
For each priority hazard, the City developed mitigation actions based upon HMPC priorities, risk
assessment results, and mitigation alternatives. Most importantly, the newly-developed mitigation
actions acknowledge updated risk assessment information presented in Chapter 6.
Mitigation actions are available on MAST linked through mitigatehazards.com; the format allows for
regular updating and easy sorting by jurisdiction and hazard. Figure 7-1 illustrates the mitigation actions
entered through MAST. Table 7-6 shows the mitigation actions specifically tailored to city’s
vulnerabilities and capabilities and the problems associated with the related hazards.
As described in the Introduction to this plan, the emergency management cycle consists of four phases,
(1) mitigation, (2) preparedness, (3) response, and (4) recovery. These phases occur at various times
relative to the occurrence of hazardous events or emergencies. They may also overlap, in which cases
the distinction between one phase and another can be blurred. In the case of public health-related
hazards and emergencies, the separation between mitigation and preparedness can be particularly
blurry. This is because mitigation of disease spread can often take the form of actions that advance
preparedness.
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FIGURE 7-1: MITIGATION ACTION APPLICATION

7.4.1 PRIORITIZATION OF MITIGATION ACTIONS
Implementing the identified mitigation can be overwhelming for any local jurisdiction, especially with
limited staffing and fiscal resources; prioritizing the identified mitigation actions can help greatly with
this. To ensure that the City’s LHMP realistically reflects the City’s available resources, mitigation actions
are prioritized by considering benefit cost review, public input, and HMPC agreement.

7.4.1.1 Cost / Benefit Review
The action plan must be prioritized according to a benefit/cost analysis of the proposed projects and
their associated costs (44 C.F.R. §2 01.6(c)(3)(iii)). The benefits of proposed projects were weighed
against estimated costs as part of the project prioritization process. This review does not meet FEMA
Hazard Mitigation Grant Program (HMGP) and Building Resilient Infrastructure and Communities (BRIC)
grant program requirements. A less formal, less costly approach was used because some projects may
not be implemented for up to 10 years, and associated costs and benefits could change dramatically in
that time. Parameters were established for assigning subjective ratings (high, medium, and low) to the
costs and benefits of these projects. Cost ratings were defined as follows:
▪ High: Existing funding will not cover the cost of the project; implementation would require new
revenue through an alternative source (for example, bonds, grants, and fee increases).
▪ Medium: The project could be implemented with existing funding but would require a reapportionment of the budget or a budget amendment, or the cost of the project would have to be
spread over multiple years.
▪ Low: The project could be funded under the existing budget. The project is part of or can be part of an
ongoing existing program.
Benefit ratings were defined as follows:
▪ High: Project will provide an immediate reduction of risk exposure for life and property.
▪ Medium: Project will have a long-term impact on the reduction of risk exposure for life and property,
or project will not provide an immediate reduction in the risk exposure for property.
▪ Low: Long-term benefits of the project are difficult to quantify in the short term.
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Using this approach, projects with positive benefit versus cost ratios (such as high over high, high over
medium, medium over low, etc.) are considered cost-beneficial and are prioritized accordingly. For
many of the strategies identified in this action plan, the City may seek financial assistance under the
HMGP or BRIC programs, both of which require detailed benefit/cost analyses. These analyses will be
performed on projects at the time of grant application using the FEMA benefit-cost model. For projects
not seeking financial assistance from grant programs that require detailed analysis, the City reserves the
right to define “benefits” according to parameters that meet the goals and objectives of this LHMP.

7.4.1.2 Community Priorities
As described in Section 5.3.1 of this report, to gain a better understanding of community concerns and
awareness concerning hazard mitigation and to solicit opinions about hazard prioritization and interest
in mitigation measures, the City prepared and distributed a 13-question community survey. The final
survey question pertained to potential mitigation actions or projects that respondents believed public or
quasi-public entities should take to reduce disruptions of services and to strengthen the community. As
Table 7-5 shows, the respondents’ highest priorities, at over 70 percent, were the provision of public
warning systems and the improvement of damage resistance for utilities. Management of vegetative
fuel in WUI areas and provision of backup power for critical facilities were also high priorities, with over
60 percent of respondents.
TABLE 7-5: COMMUNITY SURVEY MITIGATION PRIORITIES
Mitigation Project / Action
Provide public warning systems (both indoor and outdoor)
Work on improving the damage resistance of utilities
Ensure that critical facilities have backup power generators
Manage vegetative fuel in wildland-urban interface (WUI)
Provide public awareness information about hazard risk and high-hazard areas
Inform property owners of ways they can mitigate against damage
Repair or replace inadequate or vulnerable bridges and roadways
Replant vegetation after wildfires to prevent landslides and flooding
Assist vulnerable property owners with securing funding to mitigate vulnerability
Provide information about emergency evacuation routes
Limit development in wildland-urban interface (WUI) area
Retrofit and strengthen essential facilities
Stockpile personal protective equipment (PPE), including facemasks
Retrofit or upgrade drainage systems
Strengthen codes, ordinances, plans to require higher risk management standards

Number
114
112
101
99
93
86
85
85
82
82
75
74
71
70
46

%
72.2%
70.9%
63.9%
62.7%
58.9%
54.4%
53.8%
53.8%
51.9%
51.9%
47.5%
46.8%
44.9%
44.3%
29.1%

A complete summary of survey results can be found in Appendix B.

7.4.2 MITIGATION ACTION PLAN
Table 7-6 lists all mitigation actions for this LHMP. For each action, it identifies the following:
▪ Mitigation No.: This is the discrete label assigned by MAST, which includes specification of the hazard
being addressed (i.e., DR for drought, EQ for earthquake. FL for flood, GL for geological, MH for multihazard, WF for wildfire).
▪ Hazard Type: The type of hazard(s) that the mitigation action addresses drought, earthquake. flood,
geological, multi-hazard, WF). Note that there are no standalone mitigation actions for
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▪

▪
▪
▪
▪
▪
▪

▪

▪
▪

epidemic/pandemic/vector-borne disease problem statements; these statements are addressed by
multi-hazard mitigation actions.
Mitigation Type: Which of FEMA’s six broad categories of mitigation alternatives the action falls into,
as described in Section 7.1 (i.e., PRV for Prevention, PPRO for Property Protection, PE&A for Public
Education and Awareness, NRP for Natural Resource Protection, ES for Emergency Services, SP for
Structural Projects).
Department: Which City Department will assume primary responsibility for implementation of the
action.
Title: Brief title for the action.
Description: Description of the action.
Estimated Cost: Low, medium, or high estimated cost as described in Section 7.4.1.1.
Estimated Benefit: Low, medium, or high estimated cost as described in Section 7.4.1.1.
Time Frame: The period within which the City intends to address the problem, beginning with
adoption of the LHMP (i.e., Years 1-3, Years 3-5, Years 5-10, Annually, Ongoing, Funding Dependent,
Completed).
Potential Grant Source: This identifies which of the major mitigation-related funding programs the
City envisions pursuing to support implementation of the action. This includes the FEMA programs
described in Section 5.6.3 (i.e., HMGP, BRIC, FMA), as well as other programs such as FEMA’s
Assistance to Firefighters (AFG) Grant, FEMA’s Fire Prevention and Safety (FP&S) Grant, and HUD’s
Community Development Block Grant for Disaster Recovery (CDBG DRI).
Priority: The City’s overall determination concerning the relative priority of the action (i.e., low,
medium, high).
Related Problem Statements: The problem statement number(s) for the problems that the action is
intended to address, as described at the end of each priority hazard discussion.

This information is summarized from the Mitigation Action Support Tool (MAST) inputs, which also
includes additional information (or placeholders for such information) concerning each individual
mitigation action. As explained in Section 8.3.2, MAST enables multiple users to search, view, enter, and
update mitigation actions, ideas or projects, and other information. This will be a key aspect of plan
implementation, progress reporting, and ongoing monitoring of the status of each mitigation action.
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Mitigation
No.
ma-DR-2

Department
Engineering

Title
Water Supply Storage
Diversification

ma-EQ-3

Hazard Type
Mitigation Type
Drought
SP - Structural
Projects , NRP Natural Resource
Protection
Earthquake PRV - Prevention

Building
Department

Seismic Evaluation

ma-EQ-4

Earthquake

SP - Structural
Projects

Engineering

Seismic Upgrades

ma-EQ-5

Earthquake

SP - Structural
Projects

Engineering

Vulnerable Sewer
and Water Facilities

ma-FL-6

Flood

PPRO - Property
Protection , SP Structural Projects

Engineering

Downtown
Stormwater Flood
Reduction

ma-FL-7

Flood

SP - Structural
Projects

Engineering

Levee Fortification

City of Cloverdale
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TABLE 7-6: MITIGATION ACTION MATRIX
Estimated
Description
Cost
Diversify water supply storage options High
(e.g., aquifer storage and recovery
projects, emergency wells) to ensure
community water reliability.
Conduct seismic evaluations of
Medium
essential facilities, including the police
station, that might be vulnerable to
seismic shaking based on age or
construction type.
Upgrade and improve vulnerable
High
essential facilities, including the police
station and City Hall, to better
withstand seismic shaking.
Create GIS-based inventory of sewer
High
and water pipelines, tanks, and
reservoirs that are vulnerable to
seismic shaking, earthquake-induced
ground failure, and surface fault
rupture. Determine a replacement
schedule for these facilities that
specifies importance, age, type of
construction material, size, condition,
and maintenance or repair history.
Construct a storm drain system to
High
convey upstream runoff through the
city safely. The new system of pipes
will replace an outdated drainage
system made up of open channels and
aging, under-sized pipes, including a
partially-piped “captured creek” that
runs underneath both public and
private properties in Downtown
Cloverdale. The new system will
connect the existing channels
upstream of the city and the Caltrans
channel downstream of the City at
Highway 101. Runoff will be conveyed
to the Russian River at the same
location as is current.
To avoid erosion and reduce flood
High
risk, fortify the levees adjacent to the
Cloverdale Airport, the Water
Treatment Plant, and the Wastewater
Treatment Plant. Enroll these levees in
150

Estimated
Benefit
Medium

Time
Frame
1-3 Years

Potential Grant
Source
HMGP / BRIC ,
CDBG DRI

Priority
Medium

Related Problem
Statements
ps-DR-1

Medium

1-3 Years

HMGP / BRIC ,
CDBG DRI

High

ps-EQ-13

Medium

3-5 Years

HMGP / BRIC ,
CDBG DRI

High

ps-EQ-13

Medium

1-3 Years

HMGP / BRIC ,
CDBG DRI

High

ps-EQ-13

High

1-3 Years

HMGP / BRIC ,
FMA , CDBG DRI

High

ps-FL-15, ps-FL-16,
ps-FL-17, ps-DR-4

High

3-5 Years

HMGP / BRIC ,
FMA , CDBG DRI

High

ps-FL-18
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Mitigation
No.

Hazard Type

Mitigation Type

Department

Title

ma-FL-15

Flood

PPRO - Property
Protection , SP Structural Projects

Engineering

Detention Basin

ma-GL-8

Geological

SP - Structural
Projects

Engineering

Slope Stabilization

ma-MH-9

MultiHazard

ES - Emergency
Services

Engineering

Backup Generators

ma-MH-10

MultiHazard

ma-MH-11

MultiHazard

ES - Emergency
Police
Services , PE&A Public Education &
Awareness
ES - Emergency
Administration
Services

City of Cloverdale
Public Review Draft

Emergency Alert/
Warning System

Emergency Shelter/
Evacuation Centers

Description
the US Army Corps of Engineers Flood
Control and Coastal Emergency Act
program (PL-84-99).
Develop new intake structures to
intercept stormwater runoff from the
hills to the west of the city and convey
to a new detention and infiltration
basin adjacent to the 2nd Street City
Park with the capacity to hold a 100year flood.
Based on the landslide vulnerability
assessment and local knowledge of
problem areas, identify priorities for
earth/slope stabilization. Collaborate
with property owners in these areas
to design and implement stabilization
projects.
Acquire, install, upgrade, or replace
back-up generators at essential City
facilities, including the Shahan Drive
wastewater lift station and the
Wastewater Treatment Plant. Obtain
towable generators to support
emergency operations throughout the
city (e.g., Citrus Fair, Senior Center).
Require pre-wiring of private
construction projects to
accommodate generators and
encourage owners to retrofit existing
buildings.
Enhance City's emergency alert and
warning system by expanding social
media communications.
Provide ample space and or care for
vulnerable populations at emergency
shelters and evacuation centers. This
includes partnering with the Citrus
Fair and the Northern Sonoma County
Community Emergency Response
Team (CERT) in their efforts to secure
backup power, stockpile essential
materials, and ensure reliable
broadband communications access.
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Estimated
Cost

Estimated
Benefit

Time
Frame

Potential Grant
Source

Priority

Related Problem
Statements

High

High

5-10
Years

HMGP / BRIC ,
FMA

Medium

ps-FL-15, ps-FL-16,
ps-FL-17, ps-DR-4

High

High

3-5 Years

HMGP / BRIC ,
CDBG DRI

High

ps-GL-21

High

High

1-3 Years

HMGP / BRIC ,
CDBG DRI

High

ps-PN-24, ps-DR-10,
ps-WF-30

Medium

High

1-3 Years

HMGP / BRIC ,
CDBG DRI

Medium

ps-EQ-13, ps-FL-15,
ps-PN-24, ps-WF27, ps-WF-30

High

High

1-3 Years

HMGP / BRIC ,
CDBG DRI

High

ps-EQ-13, ps-FL-15,
ps-PN-24, ps-WF-30
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Mitigation
No.
ma-MH-12

Hazard Type
Mitigation Type
MultiES - Emergency
Hazard
Services

Department
Police

Title
EOP Update

ma-MH-13

MultiHazard

PPRO - Property
Protection , PE&A
- Public Education
& Awareness

Administration

SCEIP Participation

ma-MH-14

MultiHazard

Administration

Hazard Information

ma-WF-15

Wildfire

PE&A - Public
Education &
Awareness
PPRO - Property
Protection

Building
Department

WUI Evaluation

ma-WF-16

Wildfire

PRV - Prevention

Building
Department

WUI Fuel
Management and
Defensible Space

City of Cloverdale
Public Review Draft

Description
Update the City's Emergency
Operations Plan (EOP), with emphasis
on continuity of operations.
Publicize availability of the Sonoma
County Energy Independence Program
(SCEIP) to provide financing for
improvements to reduce vulnerability
to wildfire and the effects of seismic
shaking.
Develop and distribute information on
hazards and hazard mitigation for the
public.
Evaluate the WUI Zone in the city
limits, including GIS mapping showing
properties at risk, both publicly- and
privately-owned.
Increase fuel management and fuel
reduction in open space, creeks,
around critical facilities, and
wildland/urban interface areas.
Encourage private property owners to
create, improve, and maintain their
own defensible space (potentially with
funding support or financial
incentives).
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Estimated
Cost
High

Estimated
Benefit
Medium

Time
Frame
3-5 Years

Potential Grant
Source
HMGP / BRIC ,
CDBG DRI

Related Problem
Statements
ps-EQ-13, ps-FL-15,
ps-WF-27, ps-WF30
ps-EQ-13, ps-WF-27

Priority
Medium

Low

Low

Ongoing

HMGP / BRIC

Medium

Low

Low

Ongoing

HMGP / BRIC

High

Medium

Medium

1-3 Years

HMGP / BRIC ,
AFG , FP&S ,
CDBG DRI

High

ps-EQ-13, ps-FL-15,
ps-PN-24, ps-WF27, ps-WF-30
ps-WF-27

High

High

3-5 Years

HMGP / BRIC ,
AFG , FP&S ,
CDBG DRI

High

ps-WF-27
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CHAPTER 8. PLAN IMPLEMENTATION AND MAINTENANCE
It is important that this plan becomes a usable, used tool within the City’s hazard mitigation resources.
This section discusses adopting, implementing, monitoring, evaluating, and updating the HMP, which
should help ensure that the HMP remains relevant. This section describes incorporation of the LHMP
into existing planning mechanisms, and how City staff will continue to engage the public.

PLAN ADOPTION
The Cloverdale City Council has officially adopted the City of Cloverdale Local Hazard Mitigation Plan.
Adoption of the LHMP recognizes the City’s commitment to reducing the impacts of natural hazards
within Cloverdale. A copy of the HMP adoption resolution is included in the forward of this document.

PLAN IMPLEMENTATION
Over time, implementation strategies for priority mitigation actions will become more detailed. MAST
will be useful to plan for updates in conjunction with the HMP Mitigation Action Progress Report
worksheet process described in more detail below. Each mitigation action entry in MAST is structured to
provide City staff the opportunity to define detailed steps and resources needed for implementation. As
implementation proceeds and the City further refines its strategy for carrying out each action, it will
consider the following:
▪ Ongoing Processes: The City should leverage its commitment to ongoing processes by deploying
existing tools and procedures, as identified in the capability assessment in Section 7.2, to advance the
actions of this LHMP. Extending planning mechanisms already in use and familiar to the City will give
the implementation process a strong initial boost.
▪ Existing Plans, Policies, and Procedures: The City should apply existing plans, policies, and procedures
to advance its hazard mitigation objectives. This could be as simple as consciously considering hazard
mitigation principles, as described in this LHMP, as the City pursues its daily operations, including how
it reviews and approves development projects in hazard prone areas and how it makes decisions
concerning capital improvements. As it updates its plans, policies, procedures, and practices, the City
can also account for the hazard mitigation implications of its decisions.
▪ Day-to-Day Responsibilities: As the City works through its budgetary and personnel processes, its
department heads should consider revising or supplementing job descriptions of staff to include
mitigation-related responsibilities. This could include designating a “mitigation lead” within a
department to further institutionalize hazard mitigation, without major financial expenditures or
programmatic overhauls.
As described in Section 5.2.1.1 of this report, the City’s planning effort was led by an Internal Technical
Committee consisting of key department representatives. On an ongoing basis, this group should
assume an active role in the plan maintenance strategy, including preparation and review of an annual
progress report and recommendation of possible improvements or action steps to be considered at the
next update of the plan.

PLAN MONITORING, EVALUATION, AND UPDATES
This section describes the schedule and process for monitoring, evaluating, and updating the HMP.

8.3.1 SCHEDULE
Monitoring the progress of the mitigation actions will be ongoing throughout the five-year period
between the adoption of this LHMP and the next update effort. The City’s Internal Technical Committee
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will meet twice annually to monitor the implementation of mitigation actions and develop updates as
necessary. As required by DMA 2000, this LHMP will be updated every five years. The next update
process should commence at least one year prior to the expiration of this LHMP. Should, however, a
significant disaster occur within Cloverdale, the Internal Technical Committee will reconvene within 30
days of the disaster to review and update the LHMP as needed.

8.3.2 MITIGATION ACTION SUPPORT TOOL (MAST) UPDATES
This LHMP was prepared to be a living document. Accordingly, hazard problem statements and
mitigation actions can be updated on an ongoing basis. This will be facilitated through the Mitigation
Action Support Tool (MAST), a web interface application developed specifically for the City that is
available on the project website, www.mitigatehazards.com/cloverdale). Figure 8-1 provides a screen
shot of the web application.
MAST enables multiple users to search, view, enter, and update mitigation actions, ideas or projects,
and other information. It also provides City staff and plan reviewers (Cal OES/FEMA) access to valuable
mitigation information that can be leveraged by future planning or other risk reduction efforts within
Cloverdale. City users can update the status of their mitigation projects throughout the planning
lifecycle. They can also use MAST to organize the information necessary to support applications for
FEMA’s Hazard Mitigation Assistance (HMA) grant programs, including initial grant application processes
through Cal OES.
FIGURE 8-1: MAST SCREEN SHOT

8.3.3 PROCESS
Responsible City departments will monitor and evaluate the progress made on the implementation of
mitigation actions and report to the Internal Technical Committee twice annually. These responsible
departments will assess the effectiveness of the mitigation actions and modify them as appropriate.
MAST will assist mitigation project managers in reporting on the status and assessing the effectiveness
of the mitigation actions. Most updates to the HMP will occur easily through MAST.
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Information from the mitigation leads within responsible departments will be used to monitor
mitigation actions and annual evaluation of the HMP. The following questions will be considered in
evaluating HMP effectiveness:
▪
▪
▪
▪
▪
▪
▪

Has the nature or magnitude of hazards affecting Cloverdale changed?
Are there new hazards that have the potential to impact Cloverdale?
Do the identified goals and actions address current and expected conditions?
Have mitigation actions been implemented or completed?
Has the implementation of identified mitigation actions resulted in expected outcomes?
Are current resources adequate to implement the HMP?
Should additional resources be committed to address identified hazards?

Future updates to this LHMP will account for any new hazard vulnerabilities, special circumstances, or
new information that becomes available. Issues that arise or updates made during monitoring and
evaluating the LHMP will be incorporated into the next update of the LHMP beginning in 2024. The
questions identified above would remain valid during the preparation of the 2025 update.

8.3.4 CONTINUING PUBLIC INVOLVEMENT
During the five-year update cycle, the City will involve the public through community workshops and
meetings. Information on upcoming public events related to the HMP or solicitation for comments will
be announced via newspapers, mailings, and on the HMP website (mitigatehazards.com/cloverdale/).
An electronic copy of the current LHMP document along and MAST will be accessible through the City
website, with a hard copy of the Plan at City Hall. The City will strive to incorporate the following
concepts into its public outreach strategy:
▪
▪
▪
▪
▪
▪
▪

Create story ideas for media outlets, such as newspapers, local radio, and TV
Distribute emails and postcards/mailers to Cloverdale residents about hazard mitigation updates
Post meeting announcements at City Hall, coffee houses, grocery stores, libraries, etc.
Educate and collaborate with insurance companies
Capitalize on other existing local community meetings
Distribute information through local schools
Continue to use the City website and Facebook page as distribution points for hazard mitigation
information

8.3.5 HMGP MONITORING
FEMA’s Hazard Mitigation Assistance (HMA) program is the catalyst that drives increased understanding
and supports proactive community action to reduce losses from natural hazards. To support this vision,
FEMA funds three programs: The Hazard Mitigation Grant Program (HMGP), the Flood Mitigation
Assistance (FMA) Program, and the Building Resilient Infrastructure and Communities (BRIC) Program.
▪ HMGP assists in implementing long-term hazard mitigation planning and projects following a
Presidential Major Disaster Declaration.
▪ BRIC, which replaces FEMA Pre-Disaster Mitigation (PDM) program, provide support for communities
through capability- and capacity-building; encouraging and enabling innovation; promoting
partnerships; enabling large projects; maintaining flexibility; and providing consistency provides funds
for hazard mitigation planning and projects on an annual basis.
▪ FMA provides annual funds for planning and projects to reduce or eliminate risk of flood damage to
buildings that are insured under the National Flood Insurance Program (NFIP).
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HMGP funding is generally 15 percent of the total amount of Federal assistance provided to state, local,
tribal, and territorial governments following a major disaster declaration. BRIC and FMA funding
depends on the amount congress appropriates each year for those programs. The HMGP supports costeffective post-disaster projects and is the longest running mitigation program among FEMA’s three grant
programs. A 2017 study by the National Institute of Building Sciences’ (NIBS) Multihazard Mitigation
Council showed that every federal dollar spent on mitigation saves six dollars in response and recovery
costs.
MAST will be extremely useful in applying for Cal OES funding. Plan maintenance will be primarily done
through MAST. Figure 8-2 demonstrates how MAST information will translate into Cal OES NOIs and
grant Sub application requests.
FIGURE 8-2: MAST AND CAL OES GRANT APPLICATIONS

Following a disaster, City officials and California Office of Emergency Services (Cal OES) will perform
Preliminary Damage Assessments (PDA) of the areas that sustained damage in coordination with FEMA.
Cal OES submits this information and a damage estimate to the FEMA Region IX Office to request a
disaster declaration from the President. With a Presidential Major Disaster Declaration, HMGP funds
would be made available at the request of the Governor in eligible communities.
Figure 8-3 shows the seven HMGP application steps, from project scoping to grant award closeout.
HMGP grant recipients will have 36 months from the close of the application period to complete
projects.

City of Cloverdale
Public Review Draft

157

Local Hazard Mitigation Plan
May 2021

Plan Implementation and Maintenance: Plan Monitoring, Evaluation, and Updates
FIGURE 8-3: HMGP FUNDING APPLICATION STEPS

For more information on HMGP project development process visit: www.fema.gov/hazard-mitigationgrant-program-guide-state/local-governments.

8.3.6 INCORPORATION INTO OTHER PLANNING MECHANISMS
For the LHMP to be successful, its recommendations and underlying principles should be integrated into
the City’s planning and development review processes, as well as its capital improvement programming
and budgeting processes. Integration provides opportunities to highlight mitigation activities and
opportunities at all levels of government. It is also important to monitor funding opportunities which
can be leveraged to implement the mitigation actions.
With adoption of this plan, the City will be responsible for the plan implementation and maintenance.
City staff will continue to focus on the following:
▪ Act as a forum for hazard mitigation issues
▪ Disseminate hazard mitigation ideas and activities to City officials
▪ Ensure hazard mitigation risk assessments and maps remain a consideration for City emergency
management decisionmakers
▪ Report on plan progress and recommended changes
▪ Inform and solicit input from the public
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APPENDIX A: COMMUNITY SURVEY SUMMARY
INTRODUCTION
To gain a better understanding of community concerns and awareness concerning hazard mitigation and
to solicit opinions about hazard prioritization and interest in mitigation measures, the City prepared and
posted a 13-question community survey in both English and Spanish. The survey, which was available
from June through August 2020, was publicized via the project website (www.mitigatehazards.com), the
City’s website, the City’s Facebook page, and local press (see Figure A-1). It was made available in
formats suitable for use on a variety of devices (see mobile and desktop computer screenshots Figure
5-1). The City received 158 completed
FIGURE A-1: SURVEY PUBLICITY
surveys (153 in English and 5 in
Spanish). The respondents represented
a geographic distribution that roughly
paralleled Cloverdale’s population.

FIGURE A-2: CITY SURVEY QUADRANTS
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FIGURE A-3: COMMUNITY SURVEY SCREENSHOTS

TABLE A-1: COMMUNITY SURVEY RESPONSE GEOGRAPHIC DISTRIBUTION
Number of
Quadrant
Responses
% of Total
Northwest (NW)
34
21.5%
Northeast (NE)
18
11.4%
Southwest (SW)
76
48.1%
Southeast (SE)
27
17.1%
Other (outside city limits)
3
1.9%
Total
158
100.0%

AWARENESS OF NATURAL HAZARDS
The first several questions in the survey focused on the respondents’ awareness of hazards and their
direct effects on where they live. First, they were asked if they considered the risks of naturally
occurring hazards when they chose their homes (yes, no, or don’t recall). Just under half (49.4 percent)
indicated that they did, while 40.9 percent did not, and 8.2 percent did not recall. The survey then asked
if respondents believed their home was at risk from a natural hazard. Approximately two-thirds (65.8
percent) indicated that they did, while 12.0 percent did not, and 22.2 percent were unsure. Respondents
were then asked if they or someone in their household experienced a hazard event at their current
home. Half indicated they had experienced earthquakes and just under half (45.6 percent) had
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experienced wildfires, followed by flooding (18.4 percent) and geological hazards (5.1 percent). It is
likely that those experiences were more indirect than direct, given the history of hazard events in
Cloverdale, which has experienced very little direct damage from wildfires or flooding.

HAZARDS OF GREATEST CONCERN
Among the objectives of the community survey was to get gauge concerns about the various hazards to
which Cloverdale is subject, ranging from “Not Concerned” to “Extremely Concerned.” Table 5-6
summarizes the citywide concerns, with drought, health pandemic, and wildfire being the hazards of
greatest concern.
TABLE A-2: COMMUNITY CONCERNS, CITYWIDE
Hazard
Climate Change
Dam Failure
Drought
Earthquake
Flooding
Geological Hazard
Health Pandemic
Severe Summer Weather
Severe Winter Weather
Wildfire

Not
Concerned
11.7%
61.3%
1.8%
7.4%
45.4%
41.1%
3.7%
14.7%
36.2%
0.6%

Somewhat
Concerned
13.5%
25.8%
13.5%
28.2%
28.8%
30.7%
9.8%
12.3%
24.5%
8.0%

Concerned
21.5%
11.0%
21.5%
35.6%
17.2%
23.9%
20.9%
24.5%
24.5%
11.7%

Very
Concerned
28.8%
1.2%
34.4%
21.5%
7.4%
2.5%
27.0%
28.8%
9.2%
19.6%

Extremely
Concerned
24.5%
0.6%
28.8%
7.4%
1.2%
1.8%
38.7%
19.6%
5.5%
60.1%

In addition to understanding community concerns on an aggregate basis, it is helpful to understand how
those concerns differ from area to area within the city. Table A-3 shows the hazards of greatest concern
(“Concerned” to “Extremely Concerned”) each of the city’s four quadrants and overall, while Table A-4
through Table A-7 show the differences on a quadrant-by-quadrant basis for all levels of concern.
Understandably, residents of those areas with the most direct exposure to geographically isolatable
hazards expressed the greatest levels of concern for those hazards. For instance, in the southwest
quadrant, which has the greatest number of residences near the wildland-urban interface (WUI), 68.4
percent of the respondents were extremely concerned about wildfire. In the same area, none of the
respondents were either very concerned or extremely concerned about flooding, presumably because of
their distance from the Russian River. On the other hand, the greatest concerns for flooding were
expressed by respondents from the northeast and southeast quadrants, which is understandable since
the Russian River flows through those quadrants.
Generally, concerns for non-geographic hazards were similar across the city. There were, however, a few
exceptions. For instance, drought was a considerably greater concern in the southwest quadrant than
elsewhere, and health pandemic was of less concern in the northeast quadrant.
Also of interest was the similarity in concerns for climate change and severe summer weather. While the
summer weather in Cloverdale may be getting marginally warmer as a result of global climate change,
from an empirical perspective, the recorded temperatures in Cloverdale would not generally be
considered extreme. The concern could be a function of changing weather patterns, including
increasingly high and unpredictable winds, such as those that have exacerbated wildfires in Sonoma
County.
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TABLE A-3: COMMUNITY CONCERNS BY QUADRANT (CONCERNED TO EXTREMELY CONCERNED)
Northwest
Northeast
Southwest
Southeast
(NW)
(NE)
(SW)
(SE)
Citywide
Hazard
34 Responses 18 Responses 76 Responses 27 Responses 155 Responses
Climate Change
73.5%
61.2%
76.3%
74.0%
74.8%
Dam Failure
8.8%
11.1%
10.5%
22.2%
12.8%
Drought
76.5%
72.2%
90.7%
81.4%
84.7%
Earthquake
61.8%
44.4%
69.7%
59.2%
64.5%
Flooding
20.5%
50.1%
17.1%
37.0%
25.8%
Geological Hazard
17.6%
27.9%
27.6%
33.3%
28.2%
Health Pandemic
85.3%
61.1%
92.1%
85.1%
86.6%
Severe Summer Weather
67.7%
66.7%
76.3%
70.3%
72.9%
Severe Winter Weather
35.3%
33.4%
40.7%
37.0%
39.2%
Wildfire
91.2%
94.5%
92.1%
85.1%
91.4%
TABLE A-4: NORTHWEST QUADRANT CONCERNS
Not
Somewhat
Very
Hazard
Concerned
Concerned
Concerned
Concerned
Climate Change
11.8%
14.7%
14.7%
38.2%
Dam Failure
64.7%
26.5%
8.8%
0.0%
Drought
2.9%
20.6%
20.6%
29.4%
Earthquake
17.6%
20.6%
32.4%
23.5%
Flooding
52.9%
26.5%
17.6%
2.9%
Geological Hazard
44.1%
38.2%
17.6%
0.0%
Health Pandemic
8.8%
5.9%
26.5%
17.6%
Severe Summer Weather
17.6%
14.7%
32.4%
26.5%
Severe Winter Weather
47.1%
17.6%
23.5%
11.8%
Wildfire
0.0%
8.8%
14.7%
29.4%

Extremely
Concerned
20.6%
0.0%
26.5%
5.9%
0.0%
0.0%
41.2%
8.8%
0.0%
47.1%

TABLE A-5: NORTHEAST QUADRANT CONCERNS
Not
Somewhat
Very
Hazard
Concerned
Concerned
Concerned
Concerned
Climate Change
22.2%
16.7%
16.7%
16.7%
Dam Failure
66.7%
22.2%
11.1%
0.0%
Drought
5.6%
22.2%
16.7%
22.2%
Earthquake
5.6%
50.0%
33.3%
11.1%
Flooding
33.3%
16.7%
16.7%
27.8%
Geological Hazard
50.0%
22.2%
16.7%
5.6%
Health Pandemic
5.6%
33.3%
22.2%
5.6%
Severe Summer Weather
22.2%
11.1%
27.8%
16.7%
Severe Winter Weather
38.9%
27.8%
5.6%
11.1%
Wildfire
0.0%
5.6%
16.7%
22.2%

Extremely
Concerned
27.8%
0.0%
33.3%
0.0%
5.6%
5.6%
33.3%
22.2%
16.7%
55.6%
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TABLE A-6: SOUTHWEST QUADRANT CONCERNS
Not
Somewhat
Very
Hazard
Concerned
Concerned
Concerned
Concerned
Climate Change
11.8%
11.8%
22.4%
25.0%
Dam Failure
64.5%
25.0%
9.2%
1.3%
Drought
1.3%
7.9%
25.0%
36.8%
Earthquake
6.6%
23.7%
42.1%
19.7%
Flooding
50.0%
32.9%
17.1%
0.0%
Geological Hazard
43.4%
28.9%
25.0%
2.6%
Health Pandemic
1.3%
6.6%
18.4%
39.5%
Severe Summer Weather
14.5%
9.2%
23.7%
34.2%
Severe Winter Weather
32.9%
26.3%
26.3%
10.5%
Wildfire
1.3%
6.6%
10.5%
13.2%

Extremely
Concerned
28.9%
0.0%
28.9%
7.9%
0.0%
0.0%
34.2%
18.4%
3.9%
68.4%

TABLE A-7: SOUTHEAST QUADRANT CONCERNS
Not
Somewhat
Very
Hazard
Concerned
Concerned
Concerned
Concerned
Climate Change
7.4%
18.5%
25.9%
29.6%
Dam Failure
55.6%
22.2%
14.8%
3.7%
Drought
0.0%
18.5%
18.5%
37.0%
Earthquake
0.0%
40.7%
25.9%
18.5%
Flooding
40.7%
22.2%
14.8%
18.5%
Geological Hazard
29.6%
37.0%
22.2%
3.7%
Health Pandemic
3.7%
11.1%
25.9%
22.2%
Severe Summer Weather
7.4%
22.2%
22.2%
22.2%
Severe Winter Weather
40.7%
22.2%
25.9%
0.0%
Wildfire
0.0%
14.8%
11.1%
25.9%

Extremely
Concerned
18.5%
3.7%
25.9%
14.8%
3.7%
7.4%
37.0%
25.9%
11.1%
48.1%
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HAZARD INFORMATION AND PREPAREDNESS
In response to question #6 in the survey, the vast majority of respondents indicated they were either
well informed (45.6 percent) or somewhat well informed (46.8 percent) about the dangers of natural
hazards in Cloverdale and the surrounding area. Only 7.6 percent considered themselves not well
informed. Table A-8 shows the sources of information that respondents relied on for information about
hazards (question #7). Almost 90 percent indicated they had taken advantage of emergency alert
warning systems, while just over 80 percent depended on local news and other media. Over 75 percent
indicated that their personal experiences with past emergencies informed their preparedness.
TABLE A-8: RESOURCES FOR INFORMATION ABOUT HAZARDS
Resources
Number
Emergency alert warning systems (e.g., SoCoAlert, Nixle, WEA, NWS)
142
Local news and other media information
128
Experience with previous emergency events
119
Social media postings/articles
98
Sonoma County website
91
City of Cloverdale website or Facebook page
75
Training from public safety and emergency management sources
58
Neighborhood or community events
57
Community-based nonprofit groups (e.g., COPE, CERT)
34
Schooling, training, and other academic exposure to preparedness measures
29
Other
6
None of the above
1

%
89.9%
81.0%
75.3%
62.0%
57.6%
47.5%
36.7%
36.1%
21.5%
18.4%
3.8%
0.6%

Question #8 asked respondents about actions they had taken to increase personal safety or reduce risk
from potential disasters. As Table A-9 shows, the most common action was the acquisition of property
insurance, with 83.5 percent of respondents having purchased coverage. Almost 60 percent had
invested in backup power supplies and the same percentage of respondents had installed low-flow
plumbing fixtures. Over half of the respondents had taken landscaping measures, with 53.8 percent
having reduced vegetation around their homes to reduce wildfire risk and 55.1 having installed drought
tolerant plants. Consistent with low levels of concern about flooding, only 13.9 percent had
implemented flood-proofing measures.
TABLE A-9: ACTIONS TO REDUCE RISK
Actions or Measures to Reduce Risk
Purchased homeowners / renters insurance policy
Purchased/installed alternate power supply (generator, battery, solar)
Installed low-flow water devices for showers, faucets, and toilets
Installed drought tolerant plants or landscaping
Reduced vegetation around home for wildfire defense
Braced home furnishings and appliances (e.g., bookshelves, water heater)
Implemented flood-proofing measures (elevate furnace, water heater)
Installed fire resistant siding and roofing for wildfire defense
Other
Asked landlord to implement any of the above mitigation measures
None of the above
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Number
132
94
94
87
85
63
22
17
8
5
1

%
83.5%
59.5%
59.5%
55.1%
53.8%
39.9%
13.9%
10.8%
5.1%
3.2%
0.6%
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Question #9 focused on preparedness, asking respondents what steps they had taken to be better
prepared for an emergency. As Table A-10 shows, respondents were generally very well prepared, with
the majority having taken several preparedness actions.
TABLE A-10: PREPAREDNESS STEPS
Preparedness Steps
Have flashlights and batteries on hand
Have working smoke and carbon monoxide detectors in all necessary locations
Keep an emergency supply of food and water at home (e.g., two weeks' worth)
Have a fire extinguisher
Have a fully stocked first aid kit
Have a battery-powered radio
Have family members/friends/neighbors with keys to home for emergency access
Have an escape plan for a house fire
Completed CPR training
Have a designated meeting place and personal emergency plan for friends/family
Completed first aid training
Have a map of household utility shut-offs, as well as directions and necessary tools
None of the above
Other

Number
148
138
112
112
101
95
95
94
66
54
53
33
2
2

%
93.7%
87.3%
70.9%
70.9%
63.9%
60.1%
60.1%
59.5%
41.8%
34.2%
33.5%
20.9%
1.3%
1.3%

HOUSEHOLD/PERSONAL MITIGATION INCENTIVES
Survey question #10 asked respondents what incentives would encourage them to take actions that
would mitigate against the effects of natural hazards on themselves or their property. Table A-11 lists
the potential incentives, showing that the most popular would be insurance premium discounts, with
65.2 percent of the respondents expressing interest. Of the measures that the City might be involved
with directly through funding programs or discretionary actions, rebates or reimbursements for the cost
of mitigation actions were of interest to 55.1 percent of respondents and fee waivers were of interest to
49.4 percent.
TABLE A-11: MITIGATION INCENTIVES
Incentives
Insurance premium discounts
Rebate programs or reimbursement of upfront costs
Building permit fee waiver
Home improvement cost-share grants
Low Interest home improvement loans
Technical assistance (for renters and homeowners)
Labor assistance (for renters and homeowners)

Number
103
87
78
65
61
57
54

%
65.2%
55.1%
49.4%
41.1%
38.6%
36.1%
34.2%

AGENCY MITIGATION ACTIONS
The final survey question pertained to potential mitigation actions or projects that respondents believed
public or quasi-public entities should take to reduce disruptions of services and to strengthen the
community. As Table 7-5 shows, the respondents’ highest priorities, at over 70 percent, were the
provision of public warning systems and the improvement of damage resistance for utilities.
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Management of vegetative fuel in WUI areas and provision of backup power for critical facilities were
also high priorities, with over 60 percent of respondents.
TABLE A-12: AGENCY MITIGATION ACTIONS
Mitigation Project / Action
Provide public warning systems (both indoor and outdoor)
Work on improving the damage resistance of utilities
Ensure that critical facilities have backup power generators
Manage vegetative fuel in wildland-urban interface (WUI)
Provide public awareness information about hazard risk and high-hazard areas
Inform property owners of ways they can mitigate against damage
Repair or replace inadequate or vulnerable bridges and roadways
Replant vegetation after wildfires to prevent landslides and flooding
Assist vulnerable property owners with securing funding to mitigate vulnerability
Provide information about emergency evacuation routes
Limit development in wildland-urban interface (WUI) area
Retrofit and strengthen essential facilities
Stockpile personal protective equipment (PPE), including facemasks
Retrofit or upgrade drainage systems
Strengthen codes, ordinances, plans to require higher risk management standards

Number
114
112
101
99
93
86
85
85
82
82
75
74
71
70
46

%
72.2%
70.9%
63.9%
62.7%
58.9%
54.4%
53.8%
53.8%
51.9%
51.9%
47.5%
46.8%
44.9%
44.3%
29.1%

OTHER COMMENTS
In addition to the specific questions posed in the survey, respondents were provided an opportunity to
“provide any additional comments that you may have regarding hazard mitigation and community
protection against natural disasters.” Following are excerpts from those comments.
1. More enforcement of vegetation and tree trimming management....not even the fire
department seems to inspect WUI properties like ours or our neighbors. We are aggressive
about trimming our trees high from ground, and space from ground and fire resistant plants.
2. Would love to have fire sirens
3. The way our community rallies around the Citrus Fair is awesome! We should bolster this
relationship fur future emergencies.
4. Require businesses, such as a lumber company, to mow down the high grass on their property
that is adjacent to public and private property.
5. The city needs to communicate better. We shouldn't have to rely on busybodies on Facebook to
get our information during the fires. You need to be active with the county so we don't get
forgotten about like last time. You need to enforce the health orders and be honest with people
that there are people in town with Covid-19.
6. Keep up the good work!
7. There is an existing permit to allow the expansion of the Vista Oak development on Geological
unstable areas which also contain tinder dry vegetation......I and many of our neighbors are very
much against the disasters that would occur if it is allowed to proceed....
8. Don't panic. Be prepared but don't go crazy. Some things are the responsibility of each citizen.
Keep us informed. An emergency bulletin in the square wouldn't hurt. Note that if PPE or testing
was available during this pandemic then this knowledge was not made available to the general
public. From our viewpoint the city has done nothing in this regard.
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9. If all the water in northern cali didn't go to a desert in Southern cali we wouldn't have a drought
constantly. Second of all don’t get me started on how outdated some of the building are as far
as earthquake proof. And city and county get plenty of money from all of our taxes for @#$% u
don't need more money coming out of everyone's pockets for all these damn permits u think
need to be in place.
10. An obvious mitigation is to cease allowing the sale or use of fireworks in the city!
11. Everything that is done should encompass our Spanish speaking community members and be
translated.
12. We've got to make sure we have plans in place to take care of this community's seniors
members.
13. I have worked on 3 LHMP’s for Sonoma Water and would love to review our City’s plan. We
have been extremely successful with receiving FEMA funding.
14. Provide transportation within Cloverdale; bilingual services; identify community leaders
15. Eliminate ALL Fireworks in Cloverdale like most of the rest of Sonoma County.
16. I am concerned that the last two winters my backyard on Roan Ct. has flooded due to changes
to the property behind me. The owner of the property, is planning on building a multi-unit
complex on that land. I am assuming that my yard will continue to be damaged by their lack of
planning. I have to say that the City has been great about getting people out to check on my
backyard (during the flooding).
17. CERT training was really valuable to me, my family, and my neighborhood
18. Of the hazards not mentioned here, 1) I see increased risk of fires along to river due to out of
control warming fires, 2) Theft and attempted home intrusion from the homeless population, 3)
Syringes in my front yard and along the roadway. Although the City may be less aware of these
as we live in the Sheriffs' jurisdiction, these are definitely hazards which affect my family. The
homeless population need a safe and secure place to live and I definitely empathize. But we
have considered moving for the above reasons which we have experienced on a personal level
or have neighbors who have informed us of these events.
19. Communication/warning system to ALL citizens. Require more trees to be trimmed back from
power lines (tour neighborhoods to assess and request).
20. Cloverdale needs cooling stations. It has been 110 at my house w/o AC. The only relief I have is
Safeway and I can only drink so much coffee.
21. Upgrade communications to state-of-the-art hardware software and user-friendly interface
22. I feel like as a homeowner you are responsible for getting your house prepared. The land behind
our house on Kay Court is extremely overgrown and is very poorly managed. It is at the risk for
possible fire. We just cut down four big oak trees and keep the grasses on our property low to
better prepare our house and property.
23. Experience has taught me it is essential to involve the entire community and not just favored
segments. This would include, of course, local emergency services, households, schools,
businesses but also ALL community groups including churches, cultural groups and Cloverdale
neighborhoods beyond city limits (e.g., Preston, Palomino Lakes). It is also imperative to
REQUIRE local emergency services (e.g., fire) to work with area county and state agencies (e.g.,
Cal Fire). Disasters and emergencies could care less about political jurisdictions and egos.
24. I live in The Cottages and I am very concerned about dry, dead vegetation which might start
wildfires in our area. I am blind so have not actually seen the problem for myself, but I
understand that there are dead trees and other vegetation which should be removed. I
appreciate this opportunity to express my concerns and hope that something will be done about
this hazard. Many thanks for your time and attention!
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APPENDIX B: CITY INSURED ASSETS
TABLE B-1: INSURED ASSETS TABLE
Property
Cherry Creek Reservoir
Water Tank
City Hall
City Hall
Property In The Open
Cloverdale Airport
Hangar
Office/Hangar
Property In The Open
Cloverdale Library
Library
Property In The Open
Cloverspring Reservoir
Property In The Open
Water Tank
Corporation Yard/Wastewater Treatment
Aeration Basin With Air Diffusion System
Aeration Basin With Floating Aerator
Blower Building
Corporation Yard Purchased
Effluent Pond 1
Effluent Pond 2
Effluent Pond 3
Effluent Pond 4
Effluent Pond 5
Effluent Pond 6
Effluent Pond 7
Effluent Pump Station
Head Works
Lab/Control Building
Property In The Open
Settling Basin
Shop Building
Storage Building
Sulfide Building
Vehicle Storage
Vehicle/Material Storage
Foothill Pump Station
Pump Station
Furber Park
Concession Stand/Press Box
Property In The Open
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Content
$241,977
$241,977
$15,315
$15,315
$1,281,665
$779,701
$20,000
$46,660
$92,094
$7,300
$171,018
$164,892
-
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Building
$374,000
$374,000
$983,000
$983,000
$1,378,000
$794,000
$584,000
$1,915,000
$1,915,000
$1,644,000
$1,644,000
$23,936,000
$5,046,000
$4,600,000
$153,000
$80,000
$631,000
$478,000
$427,000
$790,000
$429,000
$478,000
$522,000
$102,000
$1,099,000
$783,000
$7,032,000
$294,000
$31,000
$31,000
$408,000
$522,000
$282,000
$282,000
$124,000
$124,000
-

Total
$374,000
$374,000
$1,224,977
$1,224,977
$1,393,315
$794,000
$599,315
$1,915,000
$1,915,000
$1,644,000
$1,644,000
$25,217,665
$5,046,000
$4,600,000
$932,701
$100,000
$631,000
$478,000
$427,000
$790,000
$429,000
$478,000
$522,000
$102,000
$1,099,000
$829,660
$7,032,000
$386,094
$38,300
$31,000
$579,018
$686,892
$282,000
$282,000
$124,000
$124,000
-
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Property
Furber Reservoir
Property In The Open
Water Tank
Police Station/Fire Station
Police Station/Fire Department
Property In The Open
Trailer Office
Radio Tower
Radio Tower
Ritter Reservoir
Property In The Open
Water Tank
School Street Pump Station
Pump Station
Second Street Park
Concession Stand/Press Box
Property In The Open
Restroom/Grounds Building
Scout Building
Senior Center
Property In The Open
Senior Center
Shahan Sewer Lift Station
Shahan Sewer Lift Station
Vista View Reservoir I
Property In The Open
Reservoir
Water Treatment Plant
Chlorine Building
Chlorine Contact Tank
Property In The Open
Storage Building
Wash Water Basin (3)
Water Treatment Plant
Well #3
Well 11
Well 13
Well 14
Well 6
Well 7
Well 8
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$386,857
$372,052
$14,805
$8,168
$8,168
$68,611
$11,027
$57,584
$70,449
$70,449
$50,000
$50,000
$172,713
$58,361
$114,352
-
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Building
$1,370,000
$1,370,000
$1,708,000
$1,646,000
$62,000
$5,000
$5,000
$615,000
$615,000
$141,000
$141,000
$698,000
$150,000
$195,000
$353,000
$960,000
$960,000
$154,000
$154,000
$743,000
$743,000
$9,944,000
$11,000
$1,230,000
$70,000
$4,026,000
$3,690,000
$140,000
$100,000
$100,000
$100,000
$160,000
$169,000
$148,000

Total
$1,370,000
$1,370,000
$2,094,857
$2,018,052
$76,805
$13,168
$13,168
$615,000
$615,000
$141,000
$141,000
$766,611
$161,027
$252,584
$353,000
$1,030,449
$1,030,449
$154,000
$154,000
$793,000
$793,000
$10,116,713
$69,361
$1,230,000
$70,000
$4,026,000
$3,804,352
$140,000
$100,000
$100,000
$100,000
$160,000
$169,000
$148,000
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