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Formal Plan Adoption Documentation 
Sierra County plans to submit this Sierra County Operational Area Local Hazard Mitigation Plan 
(LHMP) to the Sierra County Board of Supervisors upon successful completion of state and 
federal review and conditional approval.  Sierra County wishes to receive approval pending 
adoption in order to minimize costs to the County.  The plan will be submitted to the Board of 
Supervisors as a regularly scheduled agenda item with room for additional public and 
departmental comment.   
 
Our approach to this final element is due to the need to remain cost effective in the planning 
process.  By receiving state and federal approval of the plan prior to going to the Board of 
Supervisors, we are able to go to the Board on a single date to finalize promulgation of this 
document.  Copies of the resolution adopting this plan, the relevant section of the minutes from 
the Board of Supervisors meeting and roster of attendees from meeting will be included in 
Appendix B of this plan.  The resolution will be inserted immediately after this page and before 
the Table of Contents.   
 
The Sierra County Office of Emergency Services (OES) staff will be prepared to give an overview 
of the plan and will answer any questions related to the document development process and its 
contents. 
 
Due to the size and nature of Sierra County, the County will be the lead agency for all future 
grant application submissions under the Hazard Mitigation Grant Program.  The County has 
sufficient staff, fiscal experience and emergency management personnel to effectively utilize the 
grant funds as necessary.   
 
(Resolution from Sierra County adopting the LHMP inserted here) 
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Introduction and County Overview 
Scope 
Hazard mitigation is defined as sustained action taken to reduce or eliminate long-term risk to 
human life and property from hazards. Hazard mitigation planning is the process through which 
hazards that threaten communities are identified; and, likely impacts are determined, prioritized 
and implemented. This plan outlines the natural hazard mitigation planning process for Sierra 
County, identifies natural hazards and risks within Sierra County, and identifies the hazard 
mitigation strategy to reduce vulnerability and to help make the communities of Sierra County 
more disaster resistant and sustainable.  Information in this plan can be used to guide and 
coordinate mitigation activities and local land use decisions. 
 
The goals of the Sierra County Local Hazard Mitigation Plan are: 
 

1. Reduce the impacts of natural hazards to human life, property, and the environment of 
Sierra County and its communities. 

2. Emphasize cost effective individual, family and community mitigation measures to 
provide for a more disaster resistant community. 

3. Implement mitigation actions through community involvement, building collaborative 
relationships, and inventory available resources. 

 
The Sierra County LHMP is an Operational Area (OA) Single jurisdictional plan that covers the un-
incorporated area and all of the political subdivisions within Sierra County, including the City of 
Loyalton.   
 
Purpose of Plan 
Each year natural disasters affect thousands of people, and taxpayers pay billions of dollars to 
help communities recover from the effects of those disasters. More often than not, disasters are 
predictable and more are repetitive. Due to changes in technology and available funding 
programs, some of what is predictable is now preventable. The money spent in mitigation, when 
available, can prevent or limit the scope of many of the known consequences of a natural 
disaster. Hazard mitigation planning creates safer communities by reducing loss of life and 
property damage. For example, the rigorous building standards adopted by communities across 
the country are saving the nation more than $1.1 billion a year in prevented flood damages. 
Additionally, hazard mitigation planning lessens the financial impact on individuals, communities, 
and society as a whole. For example, a recent study by the Multi-hazard Mitigation Council 
shows that each dollar spent on mitigation saves society an average of four dollars. 
 
Sierra County recognizes that state, tribal and local governments are required to develop a 
hazard mitigation plan as a condition for receiving certain types of non-emergency disaster 
assistance, including funding for mitigation projects. The Robert T. Stafford Disaster Relief and 
Emergency Assistance Act (Public Law 93-288), as amended by the Disaster Mitigation Act of 
2000, provides the legal basis for state, tribal, and local governments to undertake a risk-based 
approach to reducing risks from natural hazards through mitigation planning. Despite the 
limited resources in Sierra County, the political and governmental leadership of the County has 
committed to this process.   
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Mitigation plans form the foundation for a community's long-term strategy to reduce disaster 
losses and break the cycle of disaster damage, reconstruction, and repeated damage. The 
planning process is as important as the plan itself. It creates a framework for risk-based decision 
making to reduce damages to lives, property, and the economy from future disasters. This is 
especially important in a small county such as Sierra where every program dollar must be 
applied to the greatest efficacy.   
 
County Overview 
History 
From the period of statehood on September 9, 1850 to the County's establishment on April 16, 
1852, the area remained a part of Yuba County.  

Sierra County is 980 square miles in size and has a population of 3,240 (as of the 2010 Census 
Data) and is California's second least populated county. Sierra County is known for its rugged 
terrain that ranges in elevation from 2,200' to 8,900'. The western side of the county is known 
for its deep canyons and lush forests, while the eastern side of the county possesses the largest 
valley in the Sierra Nevada range, the Sierra Valley.  

Sierra County shares common borders with Yuba County, Nevada County, Plumas County, 
Lassen County, as well as Washoe County, Nevada. Sierra County is considered a vacation 
destination with 70% of its national forest system lands administered by the Plumas, Tahoe, and 
Toiyabe National Forests.  
 
Sierra County's history is tied to that of the California Gold Rush (1848-1955). While prior to the 
discovery of gold, the area was the home to both the Maidu and Washoe Indians. It was the 
discovery of gold and subsequent gold rush that saw some 16,000 miners settling within the 
area between 1848 and 1860. 
 
Communities in the eastern side of the county, with agriculture as their base, grew to provide 
commodities to the growing gold camps. As the gold rush diminished and with discoveries 
elsewhere, such as the Comstock Lode (1859), Sierra County's population slowly decreased. 
 
One of the most visible relics of the area’s rich history is the 1885 Sheriff's Gallows that remains 
standing adjacent to the County’s Courthouse. California Registered Historic Landmark #972, a 
structure built for the specific execution of 19-year-old murderer James O'Neill and used only 
once, remains standing as a reminder of the area's colorful past. 
 
Geography 
Sierra County is located in the heart of the northern section of the Sierra Nevada on Highway 49.  
There are 980 square miles of unparalleled beauty, heavily forested canyons, the largest alpine 
valley in North America, wild rivers, unspoiled mountain lakes and streams, charming gold rush 
towns, and century old ranching and logging communities within the area. 
 
Green and heavily timbered, the western half of Sierra County and the county seat of 
Downieville, Goodyear’s Bar, Pike and Alleghany hold memories of the Gold Rush era. Historic 
buildings are abundant and there are many fine examples of rough-hewn 49er architecture. It 
remains much as it was over 100 years ago when the miners worked the rivers and mountains in 
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search of their fortune in gold. The majestic Sierra Buttes Mountains, a regional landmark 
overlooking Sierra City, reaches heights of 8,600 feet. 
 
Sierra County claims more than 40 alpine lakes, most of them in the Sierra Buttes Lakes Basin 
Recreation area. Camping, fishing, hiking, mountain biking, kayaking, rafting, snowmobiling, 
cross-country skiing and other activities abound in a natural and tranquil setting. 
 
Just across the 6,700-foot high Yuba Pass lays eastern Sierra County and the towns of Loyalton, 
Sierraville, Calpine and Sattley in the beautiful Sierra Valley. This 5000-foot elevation mountain 
valley reflects life as it used to be in much of the west. Herds of cattle graze amid century-old 
barns built by early ranchers.   
 
Due to its extensive wetlands and location on a major flyway, the valley is a noted bird-watching 
location. Even rare bald eagles are seen here quite frequently. Sierra County shares the town of 
Verdi with Nevada in the southeastern corner of the county. 
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Climate 
Sierra County is easily accessible year round. During winter months, Highways 49 and 89 leading 
into the area are regularly maintained and the Yuba Pass rarely closes. A blanket of snow 
sparkles in the sunlight at the higher elevations. In spring and early summer, wildflowers are 
abundant in all areas of the county. Autumn colors are spectacular, and the mountain air is crisp 
and fresh.  
 

Average Maximum Temperature 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

°C 9.2 10.6 12.0 15.7 20.7 25.6 29.9 29.6 26.5 21.1 12.5 9.0 18.5 

°F 48.6 51.1 53.6 60.3 69.3 78.1 85.8 85.3 79.7 70.0 54.5 48.2 65.3 

 
Soils and Geology 
The soils are roughly divided into eastern and western sectors with the Yuba Pass drainage 
divide being the border between bedrock and alluvial soils.  The great basin is an area of over 
2000-foot thick dry lake basin that was filled in with alluvial soils for thousands of years.  This 
has created an excellent agricultural area especially for grazing crops such as hay and grasses.  
However, this area also has an increased threat from earthquake shaking intensity for all 
manmade structures.  The soils have also affected how drainage occurs once these alluvium 
soils become saturated.  The basin floods due to the soil conditions creating rim land flooding, 
similar to an overflowing lake.  Surrounding this basin and the western part of the county is a 
massive formation of granite bedrock.  The soils on top of this bedrock tend to be thin based 
upon the weathering of the granite over time.  The complexity of the topography has created an 
environment that encourages the growth of thick and productive forest.  This bedrock area has 
been subject to incredible historic seismic forces but by its nature does not amplify shaking from 
fault ruptures.  Conversely, flooding in this area can occur in almost any given year due to the 
lack of the soil’s ability to absorb water, the steepness of the bedding plains, and the steepness 
of the drainages.  Flooding in the western part of the county tends to be dramatic and is 
characterized by the rapid rises and falls of streams and rivers. 
 
Population Trends and Demographics 
As of the 2010 Census Bureau results, Sierra County has 3,240 residents. The area has an aging 
population with a median age as displayed in the table on the following page, near 51 years old. 
People ages 45-69 account for the majority of the population and there are more males within 
the area than females.  The impact of this aging population in times of disaster increases the 
vulnerable effects of disasters which disrupt the day to day support structures in health and 
human services within Sierra County, thus the need for increased support from government at 
all levels.  
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Population by Age and Sex 

 
Population by Age and Sex 

Age Composition Male Female Total 

TOTAL 1,646 1,594 3,240 
Median Age 50.5 51.5 50.9 

0-4 Years 69 78 147 
5-9 Years 69 62 131 

10-14 Years 92 64 156 
15-19 Years 91 79 170 
20-24 Years 64 54 118 
25-29 Years 66 60 126 
30-34 Years 58 59 117 
35-39 Years 75 76 151 
40-44 Years 91 93 184 
45-49 Years 128 131 259 
50-54 Years 155 157 312 
55-59 Years 171 176 347 
60-64 Years 177 169 346 
65-69 Years 126 104 230 
70-74 Years 76 90 166 
75-79 Years 70 69 139 
80-84 Years 33 35 68 

85+ 35 38 73 
Source: 2010 U.S. Census Bureau Data 

 
Household 
According to 2010 U.S. Census data, Sierra County has 1,482 households as displayed in the 
table on the following page, where the average household size is 2.16 and the average family 
size is 2.67. Sierra County has more family households consisting of Husband-Wife families with 
children than single-person households.  
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Household Types 

 
Household Types 

 
Household Types 

 
Number of Households 

Family households (families) 926 
      with children under 18 years 279 
   Husband-Wife Families 750 
      with children under 18 years 187 
   Male householder, no wife present  70 
      with children under 18 years 37 
   Female householder, no husband present 106 
      With children under 18 years 55 
Nonfamily households 556 
   Living alone 463 
     Male 239 
      65 years or older 83 
     Female 224 
      65 years or older 113 
Households with individual under 18 years 307 
Households with individual 65 years and over 486 

Source: 2010 U.S. Census Bureau Data 
 
Housing Occupancy 
The number of housing structures in Sierra County is 2,328 as of the 2010 U.S. Census and is 
noted in the table below. 

 
Housing Occupancy 

 
Housing Occupancy 

 2010  

Total 2,328  
Occupied housing units 1,482 
Vacant housing units 846 
     For rent  50 
     Rented, not occupied 2 
     For sale only 33 
     Sold, not occupied 4 
     For seasonal, recreational or occasional use 648 
     All other vacant 109 

Source: 2010 U.S. Census Bureau Data 
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Cultural Diversity 
Sierra County exhibits slow growing diversity; its racial and ethnic characteristics experienced 
minimal shifting between the years 2000 and 2010 as displayed in the table below. 
 

Population by Race and Hispanic Origin 

Population by Race and Hispanic Origin 

Year Total White Black AIAN Asian NHOPI 

 

Other 
Races 

Two or 
More 
Races 

Hispanic 
Origin 

2000 3,555 3,348 7 67 6 3 37 87 213 

2010 3,240 3,022 6 44 12 2 75  79 269 
Source: 2000 and 2010 U.S. Census Bureau Data 

 
AIAN: American Indian and Alaska Native;  
NHOPI: Native Hawaiian and Other Pacific Islander. 
Note: Persons of Hispanic Origin can be of any race. 

 
 

Geopolitical Jurisdiction 
 
Sierra County Government 
Despite Sierra County's rural areas and sparse population, a fully functional government 
oversees a multitude of issues through fourteen departments.  These departments undertake 
basic functions, such as the Department of Health and Human Services, to the more unique 
areas of planning with the Department of Planning and Transportation. 
 
Cities and Towns 
There is one incorporated city, which is the City of Loyalton.  The following areas of Sierra 
County: Alleghany, Bassett’s-Green Acres, Calpine, Downieville, Forest City, Goodyear’s Bar, 
Indian Valley, Pike City, Sattley, Sierra Brooks, Sierra City, Sierraville and Verdi are identified as a 
Census Designated Place by the U.S. Census Bureau. 
 
Incorporated City 
City of Loyalton 
Loyalton was originally known as Smith’s Neck. The sentiment of loyalty to the Union Cause 
during the Civil War in 1863, led to changing the name to Loyalton. In 1901, Loyalton was 
incorporated as a dry town; the size was set at 50.6 square miles. At that time, it was California’s 
second largest city after Los Angeles. Today, Loyalton is the only incorporated city in Sierra 
County.  

Because Loyalton is Sierra County's most populous municipality and its only incorporated city, 
generally half of the meetings of the County's Board of Supervisors are held in Downieville 
(the county seat) and the other half are held in Loyalton. 
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Census Designated Areas 
Alleghany 
The community of Alleghany was named in 1859 for the Alleghany Tunnel mine that fueled the 
growth of the town when it struck gold four years earlier. The mine itself was named for 
the Allegheny River. 
 
It is situated in the Gold Country and continues to be a significant locale for gold mining. The 
famous Sixteen-to-One Mine has been in operation since the days of the California Gold Rush. 
The town is 20 miles (32 km) from the nearest highway (California State Route 49) and consists 
largely of a single main street. The town is home to a post office, a bar (Casey's Place), and a 
mining museum.  
 
Bassett’s-Green Acres 
Bassett’s-Green Acres is a subdivision that is fully contained within the Sierra City zip code. 
Bassetts-Green Acres is an area with mostly private homes and local businesses.  Green Acres is 
unique in that it is a Home Owner’s Association (HOA) that maintains its own road and has very 
few year round residents.  
 
Calpine 
Calpine sits at an elevation of 5,689 feet (1,734 m). The town was founded to support the 
Davies-Johnson Lumber Mill around 1919. From 1921 until 1940, a branch of the Western Pacific 
Railroad served the town and the mill, working out of Portola, California. The timber stocks were 
gone by 1939 and the mill closed soon after. 
 
Downieville 
Downieville was settled in late 1849 during the California Gold Rush and was first known as "The 
Forks" for its geographical location; and, shortly thereafter was renamed after Major William 
Downie (1820-1893), a Scotsman who led the expedition up the North Fork of the Yuba River 
and who was the town's first mayor. Major Downie's travels are documented in his 1893 
autobiography, "Hunting for Gold." Downieville reached a peak population of over 5,000 people 
in 1851 earning the distinction of being California’s fifth-largest town; but the population 
sharply declined by 1865. Downieville is situated at the confluence of the Downie River and 
North Fork of the Yuba River.  
 
Downieville was vying to become the State Capital of California along with fifteen other 
California communities in 1853 before the Capital was moved to Benicia, and then shortly 
thereafter to its current location in Sacramento. In July 1851, Downieville gained a distinction it 
may not have wanted when a mob lynched a Mexican woman, known as Juanita, for the murder 
of a white miner. It remains the only lynching of a female in California history. 
 
The northern mines area was populated by a number of gold rush camps with colorful names, 
places like Brandy City, Whiskey Diggins, Poverty Hill, and Poker Flat. While many of these 
camps entirely disappeared after the gold rush, Downieville survived due both to its 
geographical location and status as the seat of Sierra County government. 
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Forest City 
Forest City was established in 1852 and within two years had a population of over 1,000. The 
exceedingly rich and easily accessible gold claims continued to pay until the 1860s when much 
of the gold was worked out of the gravels. Like most early settlements, fires ravaged the town 
during its early years, but there are still many historic buildings and sites to see including a 
general store, a dance hall, a schoolhouse, and a church.  
 
Goodyear’s Bar 
Goodyear’s Bar was named for two brothers by the names of Miles and Andrew, who came 
looking for gold in 1849. In 1862, there were 3,000 to 5,000 people, and 51 businesses in town, 
with gold being the main economy. The town burned in 1864 and was never rebuilt, except for 
the post office, which is still in operation.  Historic buildings remaining include the Helms’ St. 
Charles Inn, a B&B, and the School House, now a community center that serves as a church. 
 
Indian Valley 
Indian Valley is a recreational area with a general store, multiple campgrounds and several 
homes.  The population in Indian Valley varies greatly with the seasons, with peak season being 
the summer camping season. 
 
Pike City 
Pike City is an old town that has one fire station and several residences.   Pike City is now a 
bedroom community with a small volunteer fire department.  This community has extremely 
high wildfire dangers with high fuel loads. 
 
Sattley 
Sattley, formerly known as Church's Corners, is located on California State Route 
49 and California State Route 89 southwest of Loyalton. Sattley was named after resident 
Harriet Sattley Church.  
 
Sierra Brooks 
Sierra Brooks is a subdivision outside the city limits of Loyalton.  The community has one fire 
station and it’s own water system. 
 
Sierra City 
Before the California Gold Rush, only Native Americans had ventured into the area, which lies 
northwest of Lake Tahoe on the western slope of the Sierra Nevada, and which lays between 
areas inhabited by Maidu, Nisenan, and Washoe peoples (Pre-Contact Tribal Map). The area is 
now part of the Tahoe National Forest. 
 
A settlement of Sierra City was established in 1850 by Philo A. Haven and Joseph Zumwalt, who 
were also involved with the settling of Downieville (Sinnott). In the winter of 1852-53, however, 
an avalanche of snow destroyed the settlement, which was not rebuilt for several years. 
Ferdinand, Gustav, and Christian Reis purchased several mining claims near the Sierra Buttes 
and began to resettle Sierra City, which had a peak population of 3,000 during the decade after 
gold was discovered in California. 
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Sierraville 
Sierraville is at the southern end of the huge Sierra Valley, which is used primarily as pasture and 
is also located at the junction of California State Route 49 and California State Route 
89 southwest of Loyalton. The Sierraville post office opened under the name Sierra Valley in 
1862 and became known as the Sierraville post office in 1899. It is the site of the only traffic 
signal (a flashing red light) in Sierra County.  
 
Verdi 
Verdi is on the California/Nevada state line, with less than 25% of Verdi resides in Sierra County.  
There is a gas station, residential area and a trailer park.  Verdi is prone to wildland fires and 
flash flooding.   
 
School Districts 
There is one district, the Sierra Plumas Unified School District, within Sierra County. The District 
serves all of Sierra County and the eastern quarter of Plumas County. A five-person Board 
governs the school district and each member of which represents a defined geographical area of 
the District. The School District Board also serves as the Sierra County Board of Education.  
 
There are five schools within the district that are referenced in the table below: 

 

Sierra County Schools 

Sierra County Schools 

School Cities and Towns 

Downieville Schools 
Downieville, Sierra City, 
Goodyear’s Bar, and 
surrounding rural areas 

Loyalton Elementary School 

Loyalton, rural areas of 
Sierra City and (Vinton 
and Chilcoot in Plumas 
Co.) 

Loyalton Middle School 

Loyalton, rural areas of 
Sierra City and (Vinton 
and Chilcoot in Plumas 
Co.) 

Loyalton High School Eastern section of Sierra 
and Plumas Counties 

Sierra Pass Continuation High School Sierra County 

Source: Sierra County Schools 
 
Fire Protection Districts 
The Sierra Nevada Mountain Range bisects within the County of Sierra creating two distinct 
geographic areas with some topographic differences. These areas are referred to as the 
‘Westside’ and the ‘Eastside’.   Both of these areas boast heavily forested and mountainous 
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lands and, for the most part, Sierra County’s human population resides in these areas.  An 
outline of the various fire response entities is provided on the following pages. 
 
‘Westside’ Fire Protection 

• Downieville Fire District 
o Two Stations 
o Serves from Goodyear’s Bar in the West to the Sierra-Plumas County line to the 

North and to approximately half the distance between Downieville and Sierra 
City to the East.   

• Pliocene Ridge Service District 
o Two Stations 

 One each in the communities of Pike and Alleghany 
o Serves communities of Pike and Alleghany along Pliocene Ridge Road and some 

outlying residents 
• Sierra City Fire Protection District 

o One Station 
o Serves from just below Fournier Ranch to the West, Sierra-Plumas County line to 

the North, to Milton Reservoir to the South, and to Yuba Pass to the East.  This 
area includes response to Bassetts, Green Acres, and many campgrounds and 
resorts that lay in the Sardine, Salmon, and Gold Lakes area along SR 49 and 
Gold Lakes Highway 

 ‘Eastside’ Fire Protection 
• Sierra County Fire Protection District #1 

o Stations 3    
 Sattley 
 Sierraville 
 Calpine 

o Service Area encompasses are the communities of Calpine, Sattley, Sierraville 
and the area of Verdi which is not in the State of Nevada.  The entire area can 
be viewed on a detailed fire map found at the Sierra County OES.   

• City of Loyalton Fire Department 
o Stations 2 
o City of Loyalton and Sierra Brooks subdivision 

Public Hospitals 
Sierra County has two medical clinics:  1) Eastern Plumas Healthcare – Loyalton Center, and 2) 
Western Sierra Medical Clinic - Downieville.  
 
Sierra County Public Health Department operates clinics in both Downieville and Loyalton.  They 
provide basic medical services such a flu shots and various testing services. 
 
 
Utility Districts 
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There are several utility districts within Sierra County.  Those are as follows: 
• Downieville Public Utility District that supplies drinking water to the community. 

 
• Sierra City has 11 independent water suppliers some serving as few as three or as many 

as 40 in that area. 
 

• Pliocen Ridge Service District serves the community with street lighting, fire service and 
parks. 

 
• Alleghany Water District provides water service to the community. 

 
Other Special Districts 
There is one wastewater treatment plant in the City of Loyalton.  Also identified are other water 
and sewer districts that are responsible for managing wastewater needs of the community.   
 
Calpine has one community services district. 
 
Library System 
The libraries that service Sierra County are in Plumas County. Additionally, there are some small 
county libraries located within Loyalton, Sierra City and Downieville. 
 
Air Service 
Sierraville-Dearwater Field Airport is a general aviation airport located southeast of Sierraville. 
The airport has one asphalt runway, 3,260 ft. (990 m) long by 50 ft. (15 m) wide. 
 
Railroads and Rail Services 
In the extreme northeastern part of Sierra County, a small portion of the Union Pacific Mainline 
transits Sierra County.  There are no stations or routine freight service within the county.  
 
Highway Infrastructure 
Major Highways 

• State Route 49 (Golden Chain Highway) 
• State Route 89 

 
County Routes and Roads 

• County Route A23 
• County Route A24 (Beckwith Road) 
• Henness Pass Road – traverses entire county from west to east; links Graniteville in 

Nevada County with Verdi, Nevada 
• Stampede Dam Road – links with Boca Reservoir near Truckee 
• Gold Lake Road/Highway – links with SR 89 at Graeagle via Gold Lake 
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Element A:  Planning Process 
Requirement §201.6(b) An open public involvement process is essential to the development of 
an effective plan.   
 
More often than not, communities are faced with having to deal with the aftermath of an 
unwanted hazard that can devastate areas of a community.  While we cannot prevent disasters 
from happening, their effects can be reduced or eliminated through hazard mitigation planning, 
but only if a local government has the foresight to assess likely hazards and craft preventative 
measures before the next hazard event occurs.  This chapter describes the planning process for 
the development of this plan in Sierra County. 
 
The Sierra County OES recognized the need and importance of this plan and was responsible for 
its initiation and for securing funding through a Federal Emergency Management Agency (FEMA) 
Post Disaster Mitigation Grant.  The County contracted with Howell Consulting in June 2011 to 
facilitate and develop a local, multi-hazard mitigation plan.  Howell Consulting’s role was to 
assist Sierra County in the following:   
 

• Form a local hazard mitigation planning team to include key stakeholders and 
representatives; 

• Follow FEMAs planning guidance and follow the requirements set forth in the Disaster 
Mitigation Act (DMA) of 2000;  

• Facilitate the planning process and identify the data requirements; 
• Facilitate the process for public involvement and input; 
• Complete quarterly hazard mitigation grant reports in coordination with Sierra County 

OES; 
• Work closely with the California Emergency Management Agency (Cal EMA) on the 

development and review of the plan, planning process and grant coordination; 
• Ensure coordination with Cal EMA and FEMA Region on review, approval and formal 

adoption of the plan, by the Sierra County Board of Supervisors. 
 
This plan is for the Sierra County Operational Area only; therefore, the only required resolution 
is from the Sierra County Board of Supervisors.  Early on in the process it was determined by the 
planning team that due to the nature of the County and the commonality of threats faced 
throughout the area, this would be a single jurisdictional plan for the Sierra County Operational 
Area, which is comprised of all political subdivisions within Sierra County.  The County has 
agreed to be the agent for any mitigation work completed within Sierra County, including the 
City of Loyalton.   
 
Sierra County utilized many of FEMA’s multi-hazard mitigation planning guidance documents 
including the Planning How-To Guides to structure the overall facilitation and development of 
the planning process.  The following sections describe the planning process. 
 
Element A.1. Planning Process 
Requirement §201.6(c)(1):  [The plan shall document] the planning process used to develop the 
plan, including how it was prepared, who was involved in the process, and how the public was 
involved. 
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The planning process officially began with a project introduction meeting in Downieville, 
California, on September 28, 2011 in coordination with the Sierra County Operational Area 
Council Meeting.  The overall schedule for the project was discussed highlighting major project 
milestones and ending with the anticipated final draft plan submitted to FEMA for approval no 
later than December 1, 2012. 
 
The process included a dynamic series of public workshops, geographically dispersed throughout 
the County to ease public involvement.  The inclusion of the hazard mitigation planning process 
into various public meetings such as Board of Supervisors, Operational Area Council, Local and 
Regional Public Health, Fire Chief’s, School Board, and the Transportation Commission meetings.   
 
The Sierra County Operational Area Council is a regularly scheduled forum where emergency 
management issues are discussed, presented and recommended for approval by the Sierra 
County Board of Supervisors.  At the conclusion of that meeting, the Sierra County OES staff 
distributed a formal invitation to key stakeholders, county, city, special districts, state and 
federal representatives to participate in the official planning team kickoff meeting in November 
2011.  Following the project introduction meeting, the first official kickoff meeting of the 
planning team occurred on November 8, 2011 in Loyalton, California.  The planning team 
participants are listed below. Each member contributed to the planning process by attending 
meetings, providing facilities and information, collecting data for the plan, reviewing document 
drafts, assisted in managing administrative details and were always available to provide 
information and analysis during the planning process.   
 

Sierra County Planning Team 
 
Name Title Department Jurisdiction 
Tim Beals Director Office of Emergency 

Services 
Sierra County 

Miriam Dines Administrative Staff Office of Emergency 
Services 

Sierra County 

Lee Brown OES Coordinator Office of Emergency 
Services 

Sierra County 

Tim Beals Director Department of Public 
Works 

Sierra County 

Brian Davey Deputy Director Department of Public 
Works 

Sierra County 

Andrew Winberry Director Planning Department Sierra County 
LeTina Vanetti Emergency 

Coordinator 
Public Health Sierra County 

John Evans Sheriff Sheriff’s Department Sierra County 
Elizabeth Morgan Coordinator Environmental Health Sierra County 
Lee Brown Fire Chief Downieville Fire 

District 
Downieville 

Bryan Davey Fire Chief Sierra City Fire 
Protection District 

Sierra City 

JeriLyn Anderson Emergency Services 
Coordinator 

Inland Region California Emergency 
Management Agency 
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Name Title Department Jurisdiction 
Steve Folsom Designated 

Representative 
 California 

Department of 
Transportation 

Mike Frecshetti Director Sierra County Fire 
Safe and Watershed 
Council 

Sierra County 

Richard Ludke Designated 
Representative 

 United States Forest 
Service 

 
At the official kickoff meeting of the planning team held in Loyalton, information was presented 
on the purpose of the plan, the overall scope of the project, the schedule for the plan 
development, the planning process, public involvement and outreach, and the need for multi-
jurisdictional coordination, participation and communication.  The planning team meeting 
participants were lead through a series of discussions to gain data to support the plan such as 
historic hazards affecting Sierra County, risk, current capabilities and mitigation actions and 
strategies. 
 
The next meeting held was the planning process update meeting held on March 5, 2012.  This 
meeting discussed items such as the public survey and the flu shot clinic results, the hazard 
identification and risk assessment profiles and the proposed public meeting schedule.  The next 
meeting of the official planning team occurred on May 8, 2012 and primarily focused on 
mitigation strategies, goals and objectives.  This meeting was highly productive and a 
comprehensive list of strategies were developed on behalf of the planning team.  After this 
meeting in June the plan draft was presented to the planning team and there were two public 
meetings held to preview that draft to the citizens, contiguous jurisdictions, business, non-
governmental partners in both Downieville and Loyalton.  The plan was submitted to the county 
for review at the end of June 2012.  The plan then stayed under review with the county until 

December 2012 and then was submitted to Cal EMA for 
review and submission to FEMA by the consultant. 
 
The draft plan was reviewed by the Director of 
Emergency Services, the Emergency Services Manager, 
the Public Health Emergency Services Coordinator, the 
Downieville Fire Chief and several other key county staff, 
such as the Planning Department head and the Sheriff.  
A presentation on the draft plan was provided at the 
final planning team meetings as part of the planning 
process.   

 
The planning committee communicated during the planning process with a combination of in-
person meetings, teleconference calls, email correspondence and an online documents/data 
sharing site.  The meeting topics along with sign-in sheets and agendas are located in Appendix 
B. 
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Element A.2. Coordination with other Communities 
Requirement §201.6(b)(2) An opportunity for neighboring communities, local and regional 
agencies involved in hazard mitigation activities, and agencies that have the authority to 
regulate development, as well as businesses, academia and other private and non-profit 
interests to be involved in the planning process. 
 
Since the inception of this planning process there have been two major forums for sharing this 
planning process with adjacent jurisdictions and the Sierra County communities.  The first is the 
Mutual Aid Regional Advisory Committee for California Mutual Aid Region III.  Region III’s 
members are contiguous counties to Sierra County.  The value to this collaboration is that these 
counties share many of the same characteristics as Sierra County, such as similar threats, politics, 
geography and culture.  Most of the representatives that attend this forum are Emergency 
Directors, Managers and Coordinators from the following counties:  Siskiyou, Modoc, Trinity, 
Shasta, Lassen, Tehama, Plumas, Glenn, Butte, Colusa, Sutter, Yuba and Sierra.  The second 
forum, and somewhat more specialized forum, is the Public Health Coordination in Region III.  
This coordinated process has been made possible by the support of many federal grant 
programs.  This has allowed a multi-county, multi-agency approach to both prevention and 
mitigation issues in public health.  Since many of the counties in Region III have already gone 
through the hazard mitigation planning process, their experience and advice has proven 
invaluable to Sierra County.  Each of these meetings includes a local roundtable discussion 
where we have been able to freely and collaboratively share our local hazard mitigation 
planning process.  Sierra County OES advertised this planning process in their local paper, on 
community bulletin boards and through other meeting forums as previously mentioned. In 

addition to those forums, the plan was shared with the 
following: 
 
United State Forest Service – Richard Luke 
California Emergency Management Agency – JeriLyn 
Anderson, Jamie Byers 
California Department of Transportation – Steve Folsom 
California Emergency Medical Services Authority – Pat Lynch 
Nor-Cal EMS Agency – Patti Lima 
Sierra County Firesafe Council – Mike Frecshetti 
City of Loyalton – Public Works 
City of Loyalton – City Council 
County of Sierra – Department Directors, Board of 
Supervisors 

 
For more on coordination with other communities see the planning process documents in 
Appendix B.   
 
Element A.3. Public Involvement 
Requirement §201.6(b)(1) An opportunity for the public to comment on the plan during the 
drafting stage and prior to plan approval; Requirement §201.6(c)(1) [The plan shall document] 
the planning process used to develop the plan, including how it was prepared, who was 
involved in the process, and how the public was involved. 
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At the beginning of the planning project it was 
decided by Sierra County OES that early public 
outreach in all stages of the plan development 
would be a high priority.  Since Sierra County has 
a small population and is rural, the planning team 
invited members of the public to participate in 
the official planning team meetings.  A notice was 
posted around the county such as public message 
boards at local grocery stores, post office 
locations, government building message boards 
and local coffee shops/restaurants, advertised in 
the local newspaper, the Mountain Messenger 
and passed out at the seasonal drive through flu shot clinics (pictured right) in Loyalton on 
October 8, 2011 and in Downieville on October 21, 2011.  Copies of those advertisements are 
located in Appendix B.  There were no members of the public that offered to participate on the 
official planning team or participated in the meeting, however almost all of the members of the 
official planning team are also county residents themselves.  In addition to the solicitation for 
planning team support, there was a Public Survey that was developed and distributed through 
various means such as posted on the Sierra County website, posted on local message boards, 
and handed out to various members of the public at events in Sierra County. The survey 
provided an opportunity for the public to share their opinions and participate in the mitigation 
planning process.  The information provided aided in helping the planning team better 
understand the hazard concerns and identified area policies and projects that could potentially 
help lessen the impact of future hazard events in Sierra County.  Approximately 1% of the 
population responded to the survey.  Copies of invitations to the public to participate in the 
planning process are located in Appendix B.  
 
After the first draft of the local multi-hazard plan was developed, Sierra County made it available 
on their website at www.sierracounty.ws, hard copies were available at County Administration 
(Downieville), County Library Branches, various fire departments, Loyalton City Hall, and other 
locations in Sierra County.  In addition, two educational workshops were held on June 12, 2012 
to inform the public on not only the hazard mitigation plan, but also on individual and family 
mitigation and preparedness actions.  These workshops partnered with the local emergency 
services and disaster preparedness material was distributed.  
 
All public stakeholder comments were reviewed, compiled and distributed to the planning team 
for discussion.  Appropriate responses were integrated into the final draft of the plan.  A record 
of public input, surveys and remaining planning process documentation are on file with Sierra 
County OES and are located in Appendix B. 
 
Element A.4. Review and Incorporation of Exiting Plans 
Requirement §201.6(b)(3) Review and incorporation, if appropriate, of existing plans, studies, 
reports, and technical information. 
 
There was extensive review of existing plans for the development of this document.  The 
incorporation of the information gleaned from existing plans was a key piece of the planning 
process.  A sampling of some of the existing plans, studies and technical information is as 
follows.  The technical information on the hazards found within this plan is based on the Sierra 

December 2012 FINAL  Page 24 

http://www.sierracounty.ws/


Sierra County Operational Area 
Local Hazard Mitigation Plan 

“Walker Lake Belt Region” by the United State Geological Survey (USGS).  The flood information 
was provided in studies from the State Department of Water Resources, FEMA Flood Hazard 
guidance, and modeling using the Flood HAZUS module as developed by FEMA.  The wildfire 
information was compiled from data provided by the US Forest Service, the California Fire 
Agency and local studies completed by the Fire Chief’s Association.  The weather data utilized 
was provided by the National Weather Service (NWS) and historical records for Sierra County.  
Demographic and population information was provided by the US Census Bureau, 2010 Census 
and the California Department of Finance.  Local guidance on hazards was provided by the Sierra 
County Office of Emergency Services Emergency Operations Plan (EOP) and the Sierra County 
Planning Department’s Safety Element of their General Plan.   Much of the history of disasters in 
Sierra County, their physical, cultural and political impacts were extracted from the works of 
James J. Sinnot, who wrote a definitive history of Sierra County.   
 
The global view of hazards in California was provided by the California Hazard Mitigation Plan 
and the statewide mapping studies created by the California Earthquake Projects, California 
Geological Survey and Cal EMA, Geographic Information Section. This information is especially 
relevant to this plans sections on threat and hazard analysis. 

 
A number of state and local regulations and policies form the legal framework to implement 
Sierra County’s hazard mitigation goals and projects.  A list of these regulations and plans is 
presented in the references list at the end of this section.  Additionally, this plan will be used 
during the revision and update of the County’s General Plan to meet the AB 2140 requirements. 
 
Element A.5. Plan Maintenance Process 
Requirement §201.6(c)(4)(iii) [The plan maintenance process shall include a] discussion on how 
the community will continue public participation in the plan maintenance process. 
 
Sierra County is dedicated to involving the public directly in review and updates of the Sierra 
County Operational Area Hazard Mitigation Plan.  Copies of the Plan will be catalogued and kept 
at all appropriate agencies in the County as well as at the Main Public Library, posted on official 
websites and be available as ‘read only’ files on CD-ROM.   

  
Public meetings will be held as part of each annual review, as well as the required five-year 
update of the Plan.  The meetings will provide a forum for public input to the Plan.  In addition 
to public meetings, the OES office will provide an update to the Board of Supervisors (BOS) on 
the process of mitigation planning in Sierra County.  This will allow the public to comment and 
Sierra County to capture any relevant comments into the public record. 
 
Element A.6. Continued Public Involvement 
Requirement §201.6(c)(4)(i) [The plan maintenance process shall include a] section describing 
the method and schedule of monitoring, evaluating, and updating the mitigation plan within a 
five year cycle. 
 
The Sierra County Operational Area Hazard Mitigation Plan will be reviewed annually, or as 
deemed necessary by knowledge of new hazards, vulnerabilities, or other pertinent reasons.  
The review will determine whether a plan update is needed prior to the required five-year 
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update.  The Plan review will identify new mitigation projects and evaluate the effectiveness of 
mitigation priorities and existing programs. 

 
The County OES Operational Area Coordinator will be responsible for scheduling a meeting of 
the Sierra County Operational Area Disaster Council to review and update the plan.  The 
meeting will be open to the public and advertised in the local newspaper to solicit public input.  
The public will have the opportunity to review the goals and mitigation projects in light of 
changing situations in the county and changes in state or federal policy to ensure that this plan 
is addressing current and expected needs.  Consistent with current technology the approved 
existing plan will be available both in hard copy at the Office of Emergency Services throughout 
the county and posted on the official jurisdiction website.  This will ensure public access to the 
plan. 
 
The Disaster Council will also review with public input, the risk assessment portion of the plan to 
determine if this information should be updated or modified, given any newly available data and 
completion of major mitigation programs such as the Sierra County Flood Control project.  The 
list of critical facilities will also be reviewed and enhanced with additional details.   

 
The Disaster Council will give a status report detailing the success of various mitigation projects, 
difficulties encountered, success of coordination efforts and which strategies should be revised.  
The status report will be published on the Sierra County web sites and an executive summary 
will be published in the local newspaper to update the citizens of Sierra County at the conclusion 
of each plan review. 
 
The Sierra County OES Operational Area OES Coordinator will be responsible for the five-year 
update of the Plan.  At the end of the five-year period, the updated Plan will be submitted to the 
State Hazard Mitigation Officer and FEMA for acceptance.   
  

December 2012 FINAL  Page 26 



Sierra County Operational Area 
Local Hazard Mitigation Plan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This Page Intentionally Blank  

December 2012 FINAL  Page 27 



Sierra County Operational Area 
Local Hazard Mitigation Plan 

Element B:  Hazard Identification and Risk Assessment 
Requirement §201.6(c)(2)(i) [The risk assessment shall include a] description of the type, 
location and extent of all natural hazards that can affect the jurisdiction. The plan shall 
include information on previous occurrences of hazard events and on the probability of future 
hazard events. 
 
§201.6(c)(2)(ii) [The risk assessment shall include a] description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description 
shall include an overall summary of each hazard and its impact on the community. All plans 
approved after October 1, 2008 must also address NFIP insured structures that have been 
repetitively damaged by floods. The plan should describe vulnerability in terms of: 

§201.6(c)(2)(ii)(A) (A) The types and numbers of existing and future buildings, infrastructure, 
and critical facilities located in the identified hazard areas; 

§201.6(c)(2)(ii)(B) (B) An estimate of the potential dollar losses to vulnerable structures 
identified in ... this section and a description of the methodology used to prepare the estimate. 

§201.6(c)(2)(ii)(C) Providing a general description of land uses and development trends within 
the community so that mitigation options can be considered in future land use decisions. 

Risk to natural hazards is a combination of hazard, vulnerability and capability.  This section of 
the LHMP will look at both hazards and vulnerability.  The risk assessment process identifies and 
profiles relevant hazards and assesses the exposure of lives, property, and infrastructure to 
these hazards.  The goal of the risk assessment is to estimate the potential losses in Sierra 
County from a hazard event.  This process also allows communities in Sierra County to better 
understand their potential risk to natural hazards and provides a framework for developing and 
prioritizing mitigation actions to reduce the risks from future hazard events in Sierra County. 
 
In the early meetings with Sierra County and the planning team, data was reviewed from the 
following sources on hazards affecting the County:  the Federal and State Disaster Declaration 
History, the State of California Hazard Mitigation Plan (2010), the State of California Hazard 
Mitigation Plan Draft (2013) the Safety Element of the Sierra County General Plan (1996), the 
James J. Sinnott books which describe a detailed history of events, including disasters in Sierra 
County and interviews of staff that live and work in Sierra County. 
 
The planning team came to agreement on hazards affecting Sierra County.  The planning team 
agreed not to address technological or human-caused hazards, which are addressed in 
emergency operations plans being developed and updated for the County at the time of the 
development of this plan.  The table on the following page shows the hazards profiled and/or 
discussed in this planning effort. 
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Profiled Hazards in Sierra County 

Hazard Type Geographic 
Extent 

Potential 
Magnitude 

Probability of 
Future Occurrences 

Significance 

Avalanche Limited Negligible Occasional Low 
Dam Failure Limited Negligible Unlikely Low 
Drought Extensive Limited Occasional Medium 
Earthquake Extensive Critical Occasional High 
Flood Significant Critical Likely High 
Severe Weather – 
Winter Storms 

Extensive Catastrophic Likely High 

Wildland Fires Extensive Catastrophic Highly Likely High 
Volcano    Low 

Source:  Sierra County Planning Team; FEMA, Cal EMA, 
 
The planning process used the available FEMA tools to evaluate all the possible threats faced.  
Through the threat analysis process the most probable threats, the most devastating threats 
and the most significant threats to Sierra County were identified.   

 
Mitigation of the significant hazards facing Sierra County has the side benefit of appreciably 
enhancing the overall disaster resistance in the community from related threats. For example, 
the clearing of roads of intrusive vegetation and eliminating a wildfire hazard will also speed the 
restoration of the road after an earthquake.  The effect of mitigation actions carried out is 
recognized as a synergistic effect.   
 
Hazard Description/Geographic Extent/Potential Magnitude 
This section gives a description of the hazard and associated issues followed by details on the 
hazard specific to the Operational Area. Where known, this includes information on the hazard 
extent, seasonal patterns, speed of onset/duration, and magnitude and/or any secondary 
effects.  

 
Geographic Extent is classified by the following: 

Limited - Less than 10% of Sierra County   
Significant - 10-50% of Sierra County 
Extensive - 50-100% of Sierra County 

 
Potential Magnitude is classified by the following: 

Catastrophic - More than 50 % of property severely damaged; shutdown of shutdown of 
facilities for more than 30 days; and/or multiple deaths. 
Critical - 25-50 %of property severely damaged; shutdown of facilities for at least two 
weeks; and/or injuries and/or illnesses result in permanent disability. 
Limited - 10-25 % of property severely damaged; shutdown of facilities for more than a 
week; and/or injuries/illnesses treatable do not result in permanent disability. 
Negligible - Less than 10 percent of property severely damaged, shutdown of facilities 
and services for less than 24 hours; and/or injuries/illnesses treatable with first aid. 

 
Previous Occurrences 
This section includes information on historic incidents, including impacts, if known. A 

December 2012 FINAL  Page 29 



Sierra County Operational Area 
Local Hazard Mitigation Plan 

brainstorming session in the early planning team meetings was used to capture information 
from participating jurisdictions on past occurrences.  

Probability of Future Occurrences 
The frequency of past events is used to gauge the likelihood of future occurrences. Based on 
historical data, the probability of future occurrences is categorized into one of the following 
classifications: 

Highly Likely - Near 100 percent chance of occurrence next year or happens every year. 
Likely - Between 10 percent and 100 percent chance of occurrence in next year or has a 
recurrence interval of 10 years or less. 
Occasional - Between 1 percent and 10 percent chance of occurrence in the next year or 
has a recurrence interval of 11 to 100 years. 
Unlikely - Less than 1 percent chance of occurrence in next 100 years or has a 
recurrence interval of greater than every 100 years. 

 
The probability, or chance of occurrence, was calculated where possible based on existing data. 
Probability was determined by dividing the number of events observed by the number of years 
and multiplying by 100. This gives the percent chance of the event happening in any given year. 
An example would be three droughts occurring over a 30-year period, which suggests a 10 
percent chance of that hazard occurring in any given year. 

The remainder of this section begins with an overview of the history of declared disasters in 
Sierra County followed by the profiles of identified hazards.  

Disaster Declaration History 
One method to identify hazards is to look at the events that have triggered a federal and/or 
state disaster declaration that included Sierra County.  The following table lists the disaster 
declarations where Sierra County was designated in a federal and/or state disaster declaration 
from 1950 to the present.   
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Disaster Declaration History in Sierra County 
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B.1. Hazard Descriptions 
B.2. Vulnerability Assessment 

Avalanche Hazards 
Hazard Description 
An avalanche is a rapid flow of snow down a hill or mountainside. Although avalanches can 
occur on any slope given the right conditions, certain times of the year and certain locations are 
naturally more dangerous than others. Wintertime, particularly from December to April, is when 
most avalanches tend to happen. However, avalanche fatalities have been recorded for every 
month of the year. 

Avalanches occur when loading of new snow increases stress at a rate faster than strength 
develops, and the slope fails. Critical stresses develop more quickly on steeper slopes and where 
deposition of wind-transported snow is common. The vast majority of avalanches occur during 
or shortly after storms. This hazard generally affects a small number of people, such as 
snowboarders, skiers, and hikers, who venture into backcountry areas during or after winter 
storms. Roads and highway closures, damaged structures, and destruction of forests are also a 
direct result of avalanches. The combination of steep slopes, abundant snow, weather, 
snowpack, and an impetus to cause movement creates avalanches. Areas prone to avalanche 
hazards include hard to access areas deep in the backcountry. 

An avalanche has three main parts. The starting zone is the most volatile area of a slope, where 
unstable snow can fracture from the surrounding snow cover and begin to slide. Typical starting 

zones are higher up on slopes. However, given the 
right conditions, snow can fracture at any point on 
the slope. 

The three parts of an avalanche path are the starting 
zone, avalanche track, and runout zone. (Larger 
image not available)  —Credit: Betsy Armstrong 

The avalanche track is the path or channel that an 
avalanche follows as it goes downhill. Large vertical 
swaths of trees missing from a slope or chute-like 
clearings are often signs that large avalanches run 
frequently there, creating their own tracks. There 
may also be a large pile-up of snow and debris at the 
bottom of the slope, indicating that avalanches have 

run. 

The runout zone is where the snow and debris finally come to a stop. Similarly, this is also the 
location of the deposition zone, where the snow and debris pile the highest. 

Several factors may affect the likelihood of an avalanche, including weather, temperature, slope 
steepness, slope orientation (whether the slope is facing north or south), wind direction, terrain, 
vegetation, and general snowpack conditions. Different combinations of these factors can create 
low, moderate, or extreme avalanche conditions. Some of these conditions, such as 
temperature and snowpack, can change on a daily or hourly basis (American Avalanche 
Association.) 
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Geographic Extent and Potential Magnitude 
The central drainage divide of Sierra County above 8,000 feet is a prime avalanche danger zone. 
The area North from Highway 80 to Highway 49 in Sierra County is prime avalanche country.  
The map below shows the mountain areas with the Highways noted above as the boundaries for 
the prime avalanche area in Sierra County.  Avalanches usually occur above 7,500-8,000 feet in 
elevation, are due to three principle conditions/concerns and are usually an annual threat.  The 
potential magnitude for this hazard is Negligible with approximately 10% or less of the 
Operational Area affected.   
 

Avalanche Area in Sierra County 

 
Source:  Cal EMA My Plan Website Mapping Tool 

 
The map on the following page shows the coverage area for the Sierra Avalanche Center, the 
monitoring point for Sierra County.  Sierra Avalanche Center functions as a partnership between 
the US Forest Service and a 501(c)(3) not for profit organization known as Sierra Avalanche 
Center. These entities have partnered through a formal agreement to provide a quality product 
for the public and affected agencies.  Truckee Ranger District on the Tahoe National Forest 
houses and runs the avalanche forecasting operations of the avalanche center. 
 
Avalanche Concerns 
Annually there are three major avalanche concerns as described in the following for the late 
spring and into early summer. Those are as follows: 
 
Avalanche Concern #1 Wet Snow Instabilities: 
The first is near surface loose wet snow avalanche activity.  Usually this type of instability forms 
in response to daytime warming.  Cloudy skies overnight and air temperatures above freezing do 
not allow the snowpack to refreeze well.  Under clear skies, the top few inches of the snowpack 
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will often refreeze despite near or slightly above freezing air temperatures.  This light refreeze 
usually allows for a short period of good travel conditions during the early morning hours before 
surface wet snow instability becomes a concern. 
 

Sierra Avalanche Center Coverage Area 

Source:  Sierra Avalanche Center 
 
Avalanche Concern #2 Deep Wet Slabs: 
Deep wet slab avalanches represent the second spring avalanche concern. A deeply buried 
persistent weak layer still exists on some NW-N-NE aspects. In some areas melt water may 
percolate through the snowpack and destroy this layer, and in other areas the melt water may 
simply weaken this layer and cause it to break. Across the forecast area, the variability of this 
weak layer and the variability associated with how a snowpack melts and how that melt water 
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moves through the snowpack makes predicting where and when and even if these kinds of 
avalanches will occur difficult at best. Due to this uncertainty and an insurmountable lack of 
information, naturally occurring deep wet slab avalanches cannot be ruled out. Slopes where 
free water has not yet percolated to this layer will hold the best potential for these avalanches. 
On the E-SE-S-SW-W aspects where a snowpack exists deep wet slabs could also become 
possible as the spring sun and warm air temperatures allow free water to percolate to the base 
of the snowpack. The time period when free water percolates into the deeper layers of the 
snowpack and drainage channels are not well established is when deep wet slab avalanches are 
most likely to occur. Areas where the snowpack rests on top of impermeable surfaces like 
granite slabs represent good places for this kind of slide to occur. However, they can occur 
anywhere that enough free water accumulates in the snowpack.  These events are very difficult 
to predict and can result in large, destructive avalanches.  
 
Avalanche Concern # 3:  Storm Slabs and Wind Slabs: 
The third major concern involves avalanche activity that may occur during and after any late 
season storms.  Expect a period of snowpack instability during the storm itself, then a second 
cycle of avalanche activity as rapid warming occurs post storm.  During the storm, watch for 
typical signs of mid winter instability such as recent avalanche activity, wind loading, collapse, 
audible whumpfing sounds and/or shooting cracks.  Post storm, new snow will be very sensitive 
to rapid warming and direct sunlight.  Pay close attention to layer bonding within the new snow 
and to the old snow surface beneath it.  It can lose strength rapidly as the day progresses 
causing a significant increase in avalanche danger.   
 
Other hazards such as cornice collapse, moats, glide cracks, and open creeks exist. Stay well 
back from abrupt edges along ridgelines, as human triggered cornice collapse will remain 
possible during the spring. Stay out from under cornice areas that are not well frozen, especially 
if you can see water dripping from the cornice.  Areas of weak snow around rocks, vegetation 
and along the base of cliff bands exist.  
 
As mentioned, avalanches can be triggered as a result of various conditions, such as weather, 
temperatures, snowfall and wind direction and speed amongst other factors.   The following 
shows Sierra County’s average temperature, precipitation, snowfall and wind speed as detailed 
from www.usa.com.  
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Tracking this weather data, in addition to the slope steepness and orientation, terrain, 
vegetation and general snowpack conditions would assist in the identifying potential avalanche 
conditions.  Several classification systems are used throughout the world to rate hazards and 
conditions associated with avalanches.  A five-level scale is used in the United States to classify 
the size of an avalanche, show in the following table.   
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US Avalanche Size Classifications 

 
Source:  www.avalanche.org 

 
Regional avalanche forecast centers in the United States us the North American avalanche 
danger scale to facilitate communication between forecasters and the public.  The categories 
represent the probability of avalanche activity and recommend travel precautions.  The North 
American public danger scale in shown below. 
 

North American Public Danger Scale 

 
Source:  www.avalanche.org 

 
Property damage associated with avalanches is a function of several factors.  Large external 
loads can cause significant damage to structures and fatalities.  Estimated potential damage for 
a given range of impact pressures is shown in the following table.   
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Avalanche Impact Pressures 

 
Source:  www.avalanch.org  

 
Previous Occurrences 
In 1853, a major avalanche destroyed Sierra City.  This event is unlikely to reoccur due to the 
regrowth of timber around the area.  The approximate cause of this avalanche was record 
snowfalls coupled with the over harvesting of the forest in the immediate area of the 
community.  Numerous small avalanches occur annually with the destruction of unoccupied 
homes and outbuildings as recent as the winter of 2011. No lives have been lost due to 
avalanche in Sierra County since 1853. 
 
Probability of Future Occurrences 
The probability of future avalanche occurrences in Sierra County is occasional or annually during 
average to above average snowpack years. 

Dam Failure 
Hazard Description 
Dam failure is defined as the breach of a human-caused water retention structure. Failure can 
be caused by flood conditions leading to overtopping, mechanical failure, earthquake, or any 
combination of these factors. Two factors that influence the potential severity of a full or partial 
dam failure are the amount of water impounded and the density, type, and value of 
development and infrastructure located downstream.  Other causes include:  
 

• Inadequate spillway capacity  
• Internal erosion  
• Improper design  
• Improper maintenance  
• Negligent operation  
• Failure of upstream dams  

 
In general, speed of onset depends largely on the causal factors. Dam failure can occur in as 
little as a few minutes or more slowly over the course of many months. Thus, warning time can 
vary accordingly, but in the event of a catastrophic failure of a large dam, evacuation time for 
locations directly downstream would be extremely brief. Floodplain characteristics largely 
determine the available warning time for locations further downstream. With regard to duration 
of high water conditions that result from dam failure, this depends on the capacity and stage of 
the reservoir at time of breach as well as the severity of the breach.  
 
In general, there are three types of dams: concrete arch or hydraulic fill, earth and rock fill, and 
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concrete gravity. Each type of dam has different failure characteristics. A concrete arch or 
hydraulic fill dam can fail almost instantaneously; the flood wave builds up rapidly to a peak 
then gradually declines. An earth-rock fill dam fails gradually due to erosion of the breach; a 
flood wave will build gradually to a peak and then decline until the reservoir is empty. And, a 
concrete gravity dam can fail instantaneously or gradually with a corresponding buildup and 
decline of the flood wave.  
 
Dams and reservoirs have been built throughout California to supply water for agriculture and 
domestic use, to allow for flood control, as a source of hydroelectric power, and to serve as 
recreational facilities. The storage capacities of these reservoirs range from a few thousand-acre 
feet to five million acre-feet. The water from these reservoirs eventually makes its way to the 
Pacific Ocean by way of several river systems.  
 
According to the Planning Team in Sierra County the Office of Emergency Services keeps track of 
and monitors more than 20 Dams within the County.   In the listings on the following pages are 
the Dams located in Sierra County that are monitored.  Within this listing, most of the dams 
have a mild impact should a failure occur.    
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Geographic Extent/Potential Magnitude  
The geographic extent of this hazard in Sierra County is Limited in that less than 10% of the 
County is affected.  The flood plain or inundation path from the major dam that the Sierra 
County Planning Team considers an important dam to monitor is Stampede Dam, which leads 
east to the suburbs of Reno, Nevada and posses an across state threat to that area.  The 
potential magnitude from dams in Sierra County is Negligible, with less than 10% of property 
being severely damaged. 
 
The California Department of Water Resources Division of Safety of Dams assigns hazard ratings 
to large dams within the State. The following two factors are considered when assigning hazard 
ratings: existing land use and land use controls (zoning) downstream of the dam. Dams are 
classified in three categories that identify the potential hazard to life and property:  
 

• High hazard indicates that a failure would most probably result in the loss of life  
• Significant hazard indicates that a failure could result in appreciable property damage  
• Low hazard indicates that failure would result in only minimal property damage and loss 

of life is unlikely  
 
According to data provided by Division of Safety of Dams (listed below), there are 4 dams they 
monitor in Sierra County that were constructed for flood control, storage, electrical generation, 
and recreational purposes.  
 

List of Dams in Sierra County from CA Dept. of Water Resources 

Name of Dam Stream Type Hazard 
Rating 

Acre Feet 
(capacity) 

Dam 
Height 

Year 
Built Owner 

Hours House Mfk Yuba 
River 

VARA LOW 285 68 1968 Yuba 
County 
Water 
Agency 

Independence Independence 
Creek 

ERTH LOW 18500 31 1939 Truckee 
Meadows 
Water 
Authority 

Lake Buck Long Valley ERTH LOW 40 37 1951 Wendy 
Baroli & 
Jill S. 
Heaton 

Lower Sardine 
Lake 

Sardine Creek ERKK LOW 280 17 1965 CA Dept. 
of Fish & 
Game 

Source:  CA Dept. of Water Resources, Dam Safety Division 
 
Previous Occurrences  
As in most of California, dams are constructed with a high degree of regulation and standards. 
There have been no occurrences of dam failure in Sierra County since 1883.  There have been a 
total of 45 dam failures in California. Failures have occurred for a variety of reasons, the most 
common failure being overtopping. Other dams have failed due to specific shortcomings in the 
dam itself or an inadequate assessment of the surrounding geomorphologic characteristics. 
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Probability of Future Occurrence  
Older Dams are seismically suspect, the possibility of a failure in a great earthquake, is a 
statewide potential.  The greatest catastrophe relating to California dam failures was William 
Mulholland’s infamous concrete gravity-arch St. Francis Dam, which failed in 1928 resulting in 
426 deaths. Overall, there have been a least 460 deaths from dam failures in California. The 
probability of future occurrences for dam failure in Sierra County is unlikely. 

Drought 
Drought is a gradual phenomenon that differs from typical emergency events. Many natural 
disasters, such as floods or earthquakes, occur relatively rapidly with little time to prepare for 
disaster response. Droughts occur slowly, often over a multiyear period, and it is hard to 
determine when a drought begins or ends. Impacts of drought are typically felt first by those 
most reliant on annual rainfall, such as ranchers engaged in dry land grazing, rural residents 
relying on wells in low-yield rock formations, or small water systems lacking a reliable source. 
Criteria used to identify statewide drought conditions do not address these localized impacts.   

The drought issue is further compounded by water rights specific to any state or region. Water is 
a commodity possessed under a variety of legal doctrines. The prioritization of water rights 
between agriculture and federally protected fish habitat in the state is also at issue. 

Drought is a complex issue that is best defined regionally based on its effects: 

• Meteorological—a period of below average water supply  

• Agricultural—inadequate water supply to meet the needs of the state’s crops and other 
agricultural operations such as livestock  

• Hydrological—deficiencies in surface and subsurface water supplies, generally measured as 
stream flow, snowpack, and lake, reservoir, and groundwater levels  

• Socioeconomic—when drought affects health, wellbeing, and quality of life or when it starts 
to have an adverse economic impact on a region (National Drought Mitigation Center 
2006)  

• Regulatory—mandatory compliance with environmental protection laws (especially those 
pertaining to protection of endangered species), combined with low precipitation and 
runoff, create deficiencies in agricultural and/or urban water supplies  
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Geographic Extent and Potential Magnitude 
Droughts are generally widespread events, they are classified as Extensive in that droughts can 
affect all of Sierra County particularly the eastern areas.  The magnitude of a drought’s impact is 
directly related to the length. Droughts can be a short-term event over several months or a long-
term event that lasts for years or even decades. In Sierra, the onset of drought is often signaled 
by a lack of significant winter precipitation and snowfall in the Sierra Nevada Mountains. Hot 
and dry conditions that persist into spring, summer, and fall can aggravate drought conditions, 
making the effects of drought more pronounced as water demands increase during the growing 
season and summer months. Impacts increase with the length of a drought, as carry-over 
supplies in reservoirs are depleted and water levels in groundwater basins decline (California 
Department of Water Resources 2006).   
 
The magnitude of drought is usually measured in time and severity of the hydraulic deficit.  
There are several resources available to evaluate drought status and even project very near 
future expected conditions.  The National Integrated Drought Information System (NIDIS) Act of 
2006 (Public Law 109-430) prescribes and interagency approach for drought monitoring, 
forecasting and early warning according to the NIDIS.  The NIDIS maintains the U.S. Drought 
Portal22, which is a centralized, web-based access point to several drought related resources 
including the U.S. Drought Monitor (USDM) and the U. S. Seasonal Drought Outlook (USSDO).  
The USDM, shown below is a weekly map depicting the current status of drought and is 
developed and maintained by the National Drought Mitigation Center.   
 

 
 

The USSDO, shown on the following page is a six-month projection of potential drought 
conditions developed by the National Weather Service’s Climate Prediction Center. 
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A number of indices measure how much precipitation for a given period of time has deviated 
from historically established norms.  The primary indicators for the Drought Monitor and 
Drought outlook maps for the Western U.S. are the Palmer Hydraulic Drought Index and the 60-
month Palmer Z-index.  The Palmer Drought Severity index is widely used by the U.S. 
Department of Agriculture to determine when to grant emergency drought assistance.  The 
Palmer Drought Severity Index (PDSI) is a commonly used index that measures the severity of 
drought for agriculture and water resources management.  It is calculated from observed 
temperature and precipitation values and estimates soil moisture.  The PDSI for California in 
April 2014 is shown on the following page.   
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However, the Palmer Index is not considered consistent enough to characterize the risk of 
drought on a nationwide basis (FEMA, 1997) and neither of the Palmer indices are well suited to 
the dry, mountainous western United States.   
 
For Western States with mountainous terrain and complex regional microclimates, it is also 
useful to supplement the Palmer Drought Severity Index values with other indices such as 
Surface Water Supply Index, which takes snowpack and other unique conditions into account.  
The National Drought Mitigation Center uses the Standardized Precipitation Index, which 
identifies emerging drought months sooner than the Palmer Index and is computed on various 
time scales, to monitor moisture supply conditions.   
 
The potential magnitude of drought in Sierra County is limited. 
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Previous Occurrences 
Historically, California has experienced severe drought conditions. The State’s available record 
for determining hydrologic risks is short, only going back about 100 years.  

Recent droughts affecting Sierra County are summarized below using data from Cal EMA and 
from the USGS Summary of Floods and Droughts in the Southwestern States (2004).  The bullets 
below show the history of multiyear droughts in California from 1850-1992. 

• 1928-1937—This drought affected the entire state and is the longest, most severe 
drought on record with a recurrence interval of greater than 100 years.  

• 1947-1950—Drought affected the entire state but was most extreme in Southern 
California. The drought in winter of 1950 affected the area from the Kern River basin 
north to the American River basin. The drought caused two deaths and $33 million in 
damages.  

• 1976-1977—The drought of 1976-1977 was most severe in the northern three-quarters 
of California, but the impact was experienced statewide because of the dependence of 
Southern California on water transfers from the north. The water year 1977 was the 
driest year of record at almost all gauging stations in the affected area in California, and 
the water year 1976 was among the five driest in the central and northern Sierra 
Nevada. The two-year deficiency in runoff accumulated during the drought is unequaled 
at gauging stations in the affected area; and this deficiency has a recurrence interval 
that exceeds 80 years. Crop damages statewide were $2.67 billion. 

• 1987‐1992—From 1987 to 1992, California again experienced a serious drought due to 
low precipitation and run‐off levels. The hardest‐hit region was the central coast, 
roughly from San Jose to Ventura. For the central coast and central Sierra Nevada, 1987 
to 1990 was the driest period on record. In 1988, 45 California counties experienced 
water shortages that adversely affected about 30 percent of the state’s population, 
much of the dry‐farmed agriculture, and over 40 percent of the irrigated agriculture. 
Fish and wildlife resources suffered, recreational use of lakes and rivers decreased, 
forestry losses and fires increased, and hydroelectric power production decreased. 

In February 1991, Department of Water Resources (DWR) and Cal OES surveyed drought 
conditions in all 58 California counties and found five main problems: 
 

• Extremely dry rangeland 
• Irrigated agriculture with severe surface water shortages and falling 

groundwater levels 
• Widespread rural areas where individual and community supplies were going 

dry 
• Urban area water rationing at 25 to 50 percent of normal usage 
• Environmental impacts 

 
After four drought years and three winter months of meager precipitation, California’s 
water prospects looked bleak at the start of 1991. Storage in major reservoirs had 
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dropped to 54 percent of average, the lowest since 1977, a record dry year. Other 
supply systems were suffering more major shortages. The shortages led to stringent 
water rationing and severe cutbacks in agricultural production, including threats to 
survival of permanent crops such as trees and vines. Fish and wildlife resources were in 
critical shape as well. Not since the 1928‐1934 drought had there been such a prolonged 
dry period. Water was so scarce that some suppliers doubted the State Water Project 
(SWP) and the Central Valley Project (CVP) would be able to provide minimum carryover 
storage as a hedge against yet another dry year. In February 1991, the Governor 
established the Drought Action Team. This team almost immediately created an 
emergency drought water bank to develop a supply for four critical needs: 
 

• Municipal and industrial uses 
• Agricultural uses 
• Protection of fish and wildlife 
• Carryover storage for 1992 

 
The large‐scale transfer program, which involved over 800,000 acre‐feet of water, was 
implemented in less than 100 days with the help and commitment of the entire water 
community and established important links between state agencies, local water 
interests, and local governments for future programs (DWR, “Preparing for California’s 
Next Drought – Changes Since 1987‐92,” July 2000). 
 
Note:  At the time of completing the required revisions to this plan (February 2014) 
California was in another Governor’s Proclaimed Drought emergency. 

 
Probability of Future Occurrences   
Based on the historical record, 14 droughts (multiyear events counted as one) have occurred in 
California since 1862 (143 years). This indicates that California experiences drought on average 
every 10 years, which is a 10 percent chance of occurring in any given year. In Sierra County, 
four-multiyear droughts are on record for the last 56 years, which averages to an event every 14 
years, or about a 7 percent chance of occurrence in any given year. Based on these probabilities, 
drought will continue to occur occasionally in the future. The Colorado River Basin Climate 
Report (2005) discusses the ‘perfect drought’ that could occur in Southern California when a 
local drought increases water demand and decreases water supplies and storage at the same 
time that the Northern California and Colorado River Basin imported water sources are 
impacted by droughts, and these conditions persist for several years or longer. Instrumental 
climate and hydrological records for the past 100 years and tree-ring based data for the past 500 
years indicate that multiyear perfect droughts simultaneously affecting Southern California, the 
Sierra-Sacramento system, and the Colorado River have occurred typically once or twice each 
century. Such ‘perfect drought’ episodes should be considered a normal part of the long-term 
climatic regime in California and Sierra County. The map on the next page shows the declared 
drought disasters in California from 1950 to 2012.   
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Declared Drought Disasters; Source: Cal OES 
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Earthquakes 
Hazard Description  
Earthquakes are considered to be one of the most potentially destructive threats to life and 
property in Sierra County.  A moderate to severe seismic incident on any of several fault zones in 
relative close proximity to the County is expected to cause: 

• Extensive property damage, particularly to pre-1930’s unreinforced masonry structures 
and low code pre 1960 wood frame and masonry structures. 

• Significant numbers of fatalities and injuries 
• Damage to water and sewage systems 
• Disruption of communications systems 
• Disruption of transportation arteries 
• Competing requests for scarce mutual aid response resources 

 
Major faults that directly affect Sierra County include the most of the faults of what is known as 
the Sierra “Walker Lake Belt Region”. A number of large historical earthquakes have occurred in 
the northern Walker Lane Belt region. There has been seven M > 6 earthquakes in this region 
recorded since 1852, the M6 1850 Pyramid Lake, M6 1875, M6 1914 M6.4 1914 and M6.3 1918 
Reno, M6 1942 Verdi and M6 1966 North Truckee earthquake (Rogers et al, 1992).  
 
Below is an excerpt from Hawkins and others (1986) USGS Study on this area:  

“Faults in the northern part of the study area include the Mohawk Valley, Grizzly Valley, and Last 
Chance faults. The dominant trend of the northern faults is northwesterly to north 
northwesterly. The orientation of these faults may be the result of westward displacement of 
the Sierra Nevada structural block along northwest-trending, right lateral faults of the northern 
Walker Lane. A similar deflection, though in the Sierra Nevada block, where westward 
movement occurs along the left-lateral Garlock fault.  

The physiography and structural relations in the northern part of the Tahoe-Truckee-Sierra 
Valley depression are considerably more complex such as the Walker Lane Fault (shown to the 

left) than the 
relatively simple 
rhombohedra 
configuration of the 
Lake Tahoe basin. As 
in the southern area, 
the Sierra Nevada is 
a nearly monolithic 
westward-tilted fault 
block, though 
summit elevations 
and topographic 
relief are about 
600m less. Sierra 
Valley is interpreted 

as a graben analogous to Lake Tahoe, but the bounding faults are not easily delineated and the 
graben form is not as ideal as that of Lake Tahoe. North of Sierra Valley and east of the Sierra 
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crest is a series of small valleys, collectively known as the Plumas trench, which is interpreted as 
an elongate, northwest-trending graben (Durrell, 1966). The remainder of the northern area is 
structurally and geologically complex, but it has been interpretive as a series of northwest-
trending fault blocks, tilted southwestward and bounded by faults on their northeast sides 
(Turner, 1897). The Diamond and Grizzly Mountains are interpreted as tilted fault blocks, and 
the intervening alluviated valleys are seen as grabens (Turner, 1897; Durrell, 1966; Van 
Couvering, 1962). Although this interpretation is appealing in its simplicity, it does not account 
for all of the geological complexity evident even on regional geologic maps (Bernett and 
Jennings, 1962). In general, evidence for late quaternary faulting is much less apparent east of 
the Plumas trench than along the western margin of the trench or around Lake Tahoe. This may 
be due to an increased influence of warping in in the formation of the Tahoe-Truckee-Sierra 
Valley depression north of the Tahoe basin (Birkelnad, 1963) 

Last Chance Fault 
The Last Chance fault extends from near Verdi, NV, on the Truckee River, northwestward and 
northward along the east flank of the Verdi and Blad Mountain Ranges, across the eastern edge 
of Sierra Valley, and along the western base of the Diamond Mountains. The mapped length of 
the fault as compiled by Burnett and Jennings (1962) is about 54 km. The sense of displacement 
is unknown and cannot be inferred reasonably from geomorphic or lithological relations along 
the mapped trace of the fault. Van Couvering (1962) observed no strike-slip offset on faults near 
the north end of the Last Chance fault, but found that faults in that area dip steeply and have 
experienced several reversals of movement. These reversals of slip direction may be related to 
the transition from compressional to tensional stress conditions in the late Tertiary. The most 
recent movement appears to have been normal, with the west side down.  

Despite the lack of Quaternary scarps and geomorphic features, the Last Chance fault appears to 
have contemporary seismicity associated with it although the epicentral pattern is not as linear 
as that associated with the Mohawk Valley fault. The cluster of activity a few kilometers east of 
the intersection of the Last Chance and Dog Valley faults is of interest because of its proximity to 
the epicenter of the 1948 Ml 6.0 earthquake. While these events may be aftershocks of the 
1948 event, the uncertain location of that earthquake and the lack of local seismograph stations 
prior to 1973 make this difficult to prove. 

Dog Valley Fault 
The Dog Valley fault is a concealed but seismically active, northeast trending, strike-slip fault 
whose trace is inferred to extend from Dog Valley on the northeast to the vicinity of Donner 
Lake on the southwest. Because of its persistent recent seismic activity and its proximity to 
Stampede, Prosser Creek, and Boca Dams, the Dog Valley fault is potentially the most significant 
fault to these dams. For this reason, it was the subject of the most detailed field study. The fault 
is expressed on the surface as a series of roughly aligned, northwest-trending drainages. Other 
northeast-trending liniments exist in the central area, but the alignment described above 
represents the most uninterrupted, and therefore most probable trace of a continuous fault 
with this trend. Moreover, the fault trace shown on plate 1 best corresponds with the observed 
alignment of earthquake epicenters. The inferred length of the fault is about 31 kilometers. 

Within the past 50 years, the Dog Valley fault has been the most seismically active fault in the 
study area (Ryall and VanWormer, 1980; VanWormer and Prestly, 1978). The existence of a Dog 
Valley fault was first suggested as a result of the 1966 Ml 6.0 Truckee earthquake. USBR 
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geologists (USBR, 1966a) identified an ostensibly fault-controlled lineament that corresponds in 
that part with the trace of the Dog Valley fault that we have inferred from geomorphic and 
seismological evidence. 

The two largest historical earthquakes in the central fault area occurred near the inferred trace 
of the Dog Valley fault. The 1948 Ml 6.0 Verdi earthquake occurred near the northeastern end of 
the fault, in the vicinity of Dog Valley (Bell et al., 1982), and the Ml Truckee earthquake of 1966 
occurred near the middle of the fault (Ryall et al., 1968). Neither earthquakes caused fault 
displacement of the ground surface, although some isolated ground failures die to seismic 
shaking occurred in and around the epicentral area of the 1966 shock (Kachadoorian et al., 
1967).” 

Geographic Extent and Potential Magnitude 
These Tahoe Basin Fault Systems are the most serious known faults that threaten Sierra County.  
Up to a Richter scale 7.0 magnitude earthquake is possible on these faults with the most likely 
large event being in the range of Richter magnitude 6.7.   

 
This scenario earthquake is for a magnitude 6.7 earthquake in the Tahoe Basin in Sierra County.  
An event along this fault would cause the most severe damage and therefor the potential 
magnitude is critical in Eastern Sierra County. Out of the total area uninhabitable units of 652, 
almost half (43%) would be in Sierra County.  As is the case with previous events, the older 
housing stock would experience the most damage. In the more recently suburbanized areas of 
Sierra most of the damage would be experienced by mobile homes and older one-to-three story 
wood-frame buildings.  

 
Sierra County is one of the hardest hit counties in both gross numbers and percentages. Over 
40% of this event's displaced and peak shelter populations are expected to be from Sierra 
County.  
 
Within Sierra County, 79% of the projected shelter population is a result of red-tagged dwelling 
units, and most (over 80% of the uninhabitable dwelling units) are either mobile homes or 1-2 
story post-1939 single-family buildings. These relationships alone are not enough to prove a 
correlation between uninhabitable mobile homes, single-family dwelling units and the 
generation of shelter populations. However they do seem to suggest an association between 
certain housing types and the probability of going to a shelter in the event of a major 
earthquake." 
 
According to the last Census data the vast majority of homes in Sierra County are low code, pre-
1970 homes.  The table on the following page illustrates these census findings. 
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Low Code Census Data 

Year 
 

Number of Units 
 

Pre 1940 693  Low Code 
1940-1950 201  Low Code 
1951-1960 212  Low Code     (1380 Low Code) 
1961-1970 274  Low Code 
1971-1980 466 Moderate Code 
1981-1990 444 Moderate Code 
1991-2000 275  High Code Current Standards 
2001-2010 16“ (1201 Moderate/current standards) 
 
In any earthquake, the primary consideration is saving lives.  Time and effort must also be given 
to providing for people's mental health by reuniting families, providing shelter to the displaced 
persons and restoring basic needs and services.  A major effort will be needed to remove debris 
and clear roadways, demolish unsafe structures, assist in reestablishing public services and 
utilities and provide continuing care and temporary housing for affected citizens. 
 
Previous Occurrences 
The Sierra Nevada Mountains were formed in large part by extremely violent seismic activity.  
This folding of the continental plate was in part responsible for the surfacing of deep heavy 
metal deposits, such as gold to the or near the surface where man was able to find, extract and 
excavate these materials in the mid 19th century.  Although Sierra County’s historical earthquake 
activity is significantly below California’s state average, it is 631% greater than the overall U.S. 
average.  Evidence for two surface-rupturing earthquakes occurring in the last 10,000 years was 
discovered in Antelope Valley. The most recent such temblor led to a surface rupture at least 14 
miles (23 kilometers) long, caused perhaps by an earthquake of magnitude 7.5. 

Radiocarbon dating of soil samples suggested the most recent earthquake occurred 
approximately 1,350 years ago. The one before it took place about 6,250 years before the 
present day.  Communities all along the eastern flank of the Sierra Nevada are at risk for 
experiencing strong or major earthquakes, as well as smaller events. The big earthquakes are 
the ones that rupture the ground and build the mountains and can cause substantial structural 
damage, but smaller earthquakes are still capable of damaging some structures.  Recent Seismic 
events include: 

• On 9/12/1994 at 12:23:43, a magnitude 6.1 (5.4 MB, 5.7 MS, 6.1 MW, 6.0 MD, Depth: 
8.7 mi, Class: Strong, Intensity: VII - IX) earthquake occurred 66.6 miles away from the 
county center 
 

• On 8/1/1975 at 20:20:12, a magnitude 5.8 (5.8 MB, 5.6 MS, 5.8 MW, 5.7 ML, Class: 
Moderate, Intensity: VI - VII) earthquake occurred 46.4 miles away from the county 
center 
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• On 12/28/1995 at 18:27:59, a magnitude 5.5 (4.6 MB, 4.5 MS, 5.0 ML, 5.5 ML, Depth: 
3.1 mi) earthquake occurred 76.7 miles away from the county center 
 

• On 10/30/1998 at 09:53:30, a magnitude 5.3 (4.7 MB, 5.3 ML, 4.8 MW, Depth: 6.4 mi) 
earthquake occurred 35.4 miles away from Sierra County center 
On 8/10/2001 at 20:19:26, a magnitude 5.2 (4.8 MB, 4.9 MS, 5.2 MW, 5.1 MW, Depth: 
11.1 mi) earthquake occurred 17.7 miles away from the county center 
 

• On 9/12/1994 at 23:57:09, a magnitude 5.4 (4.9 MB, 5.3 ML, 5.4 ML, Depth: 0.3 mi) 
earthquake occurred 71.0 miles away from the county center 
 

Magnitude types: body-wave magnitude (MB), duration magnitude (MD), local magnitude 
(ML), surface-wave magnitude (MS), moment magnitude (MW) 
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Article on EQ Swarm in Sierra County 
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Probability of Future Occurrences 
Earthquakes in Sierra County are considered occasional to likely due to the seismically active 
nature of the region.  There is an 80% plus probability of a 6.0 or greater earthquake.  The 
probability approach is 90% within a 20-year time horizon.  Larger 7.0 plus earthquakes are 
possible, but in the Sierra Complex tend to have long recurrence intervals between events.  The 
probability of a 7.0 or greater earthquake in this area is a 25% over the next 20 years according 
to the USGS Report on the Walker Valley Complex. 

Flood 
Hazard Description 
The primary types of flood events in Sierra County are riverine. Flooding could also occur as a 
result of dam failure as covered previously in this chapter. Regardless of the type of flood, the 
cause is often the result of severe weather and excessive rainfall, either in the flood area, 
upstream, or from winter snowmelt. 

Riverine flooding is the most common type of flood event and occurs when a watercourse 
exceeds its “bank-full” capacity. Riverine flooding generally occurs as a result of prolonged 
rainfall, or rainfall that is combined with already saturated soils from previous rain events. The 
duration of riverine floods may vary from a few hours (flash flood) to many days (slow-rise 
flooding). Factors that directly affect the amount of flood runoff include precipitation amount, 
intensity and distribution, the amount of soil moisture, seasonal variation in vegetation, snow 
depth, and the water resistance of the surface due to urbanization. The warning time associated 
with slow-rise floods assists with life and property protection. 

As the slope of the river flattens, the velocity slows and the material is deposited. As a result, 
the lower reaches of many streams pass through the sandy alluvial plains that they have formed. 
Flood flows can cause these streams to migrate, resulting in a higher and wider floodplain. 
Developed areas on land originally outside the defined floodplain can later flood. 

The area adjacent to a river channel is the floodplain. Floodplains are illustrated on inundation 
maps, which show areas of potential flooding and water depths. In its common usage, the 
floodplain most often refers to that area that is inundated by the 100-year flood, the flood that 
has a one percent chance in any given year of being equaled or exceeded. The 100-year flood is 
the national minimum standard to which communities regulate their floodplains through the 
National Flood Insurance Program (NFIP). 

Urban flooding can occur in any terrain. It is particularly aggravated where natural cover has 
been removed to construct buildings, roads, and parking lots. Streets become rivers, inundating 
vehicles and causing damage to residential and industrial properties situated along stream 
channels. 

The potential for flooding can change and increase through various land use changes and 
changes to land surface, which result in changes to the floodplain. Environmental changes can 
create localized flooding problems in and outside of natural floodplains by altering or confining 
natural drainage channels. These changes are most often created by human activity. 
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Basin Boundaries and Hydrology 
Sierra Valley is an irregularly shaped, complexly faulted valley in eastern Plumas and Sierra 
Counties. The basin is bounded to the north by Miocene pyroclastic rocks of Reconnaissance 
Peak, to the west by Miocene andesite of Beckwourth Peak, to the south and east by Tertiary 
andesite, and to the east by Mesozoic granitic rocks (Saucedo 1992). The Middle Fork Feather 
River heads in Sierra Valley is formed by the confluence of several streams draining the 
surrounding mountains. Most of the smaller tributaries flow north and northwest to join the 
Middle Fork Feather before it exits the valley at the northwest corner of the basin. Annual 
Precipitation ranges from 13 inches in the valley to 29 inches in the upland areas to the south 
and west.  This basin with less than 5 feet of slope per mile behaves very differently to flood 
events than the western parts of the county. 
 
Recharge Areas 
Most of the upland recharge areas are composed of permeable materials occurring along the 
upper portions of the alluvial fans that border the valley. Recharge to groundwater is primarily 
by way of infiltration of surface water from the streams that drain the mountains and flow 
across the fans.  During flood events in the eastern parts of the county these recharge areas 
become saturated.  The limited number of streams and limited carry capacity, due to lack of 
slope, creates a slowly forming rim land style flood as the basin temporarily refills with water.  
This is very different from the high velocity flooding in the western parts of Sierra County.   

The Eastern one-third to half of the county to the east of the Sierra drainage divide is a large 
basin “Sierra Valley”. It is one of many wide, flat valleys in eastern California that formed as 
basins between uplifted and tilted ranges. This large lake basin was formed similarly to the Lake 
Tahoe Basin, however currently the lake is filled with over 2,000 feet of lake deposits forming a 
400 plus square mile basin. 

West Side Characteristics 
The Yuba River drainage basin is located just north of Interstate 80’s eastern edge of the 
California Central Valley and the Sierra Nevada Drainage Divide. The drainage basin is about 150 
miles long on a generally East/West Axis and ranges from 25-30 miles in width and covers 
approximately 1,425 square miles.  

 
The Yuba River Drainage is composed of numerous tributary rivers and streams that are highly 
compartmentalized by the mountainous terrain of the western half of the county.  The 
mountainous terrain forces streams and rivers to drop rapidly through steep and congested 
valleys and canyon floors, with average drops of 20-50 feet of elevation per mile of channel.  
This steep slope, rugged bedrock comprising the streambeds and rocky banks of the streams 
and rivers create a very dynamic hydro system, capable of fast and furious stream rises during 
significant rain events.  These floods are characterized by rapid rise, fast and powerful flows and 
when the source runoff subsides, rapid falling of water.  The mechanism of damage from these 
floods is the speed, depth and mass of the water and is characterized by short and very intense 
flood events that can and have recurred several times during an extremely wet winter. 
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Geographic Extent and Potential Magnitude 
Approximately 40% of the developed portions of Sierra County are subject to damage from 
catastrophic flooding.  As in most of California, settlement was along river for resource 
extraction or transportation purposes, on alluvial fans due to the richness of the soil and ease of 
agriculture, or along historic flood plains for ease of construction due to lack of topographic 
relief. 
 
Although this represents a tiny proportion of the overall landmass of Sierra County it represents 
the most highly developed areas, such as the great eastern basin and the Yuba river historic 
mining communities.  As noted in the disaster declaration table, floods are one of the most 
common declared emergency in Sierra County and the projects listed on the mitigation actions 
section reflect the seriousness of the threat and potential magnitude which is critical for 
flooding disasters in Sierra County. 
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Previous Occurrences 
Sierra County has been a declared county for flooding 5 times in the last 25 years, with federal 
declarations in 1992, 1995 and 1997.  Significant and damaging flooding has occurred in the 
winters of 1958, 1962, 1969, 1982, 1986, 1992, 1995, 1997 and 2005. 
 
The map on the following page shows both the state and federally declared disasters in 
California from 1950 to 2009.  Sierra County has had 17 state and/or federally declared disasters 
during that timeframe. 
 
Probability of Future Occurrences 
With the flood history of Sierra County, annual probability of flooding is 20% or likely in any 
given year.  The factors that consistently lead to flooding are heavier than normal rainfall, 
greater concentration of rainfall events, greater intensity of individual storms and late season 
warm storms that melt the expansive snowpack.  Any combination of three or more of these 
factors will lead to flooding. 
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State and Federal Declared Flood Disasters; Source:  Cal EMA 
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Severe Weather - Winter Storms 
Hazard Description 
Winter storm includes snow, ice, blizzard conditions, and extreme cold. Heavy snow can 
immobilize a region, stranding commuters, stopping the flow of supplies, and disrupting 
emergency and medical services. Accumulations of snow can collapse roofs and knock down 
trees and power lines. The cost of snow removal, damage repair, and business losses can have a 
tremendous impact on cities and towns.  
 
Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, 
and communication towers. Communications and power can be disrupted for days until damage 
can be repaired. Even small accumulations of ice may cause extreme hazards to motorists and 
pedestrians.  
 
Some winter storms are accompanied by strong winds, creating blizzard conditions with blinding 
wind-driven snow, severe drifting, and dangerous wind chills. Strong winds with these intense 
storms and cold fronts can knock down trees, utility poles, and power lines. Blowing snow can 
reduce visibilities to only a few feet in areas where there are no trees or buildings. Serious 
vehicle accidents can result with injuries and deaths.  
 
Extreme cold often accompanies a winter storm or is left in its wake. Prolonged exposure to the 
cold can cause frostbite or hypothermia and can become life threatening. Infants and the elderly 
are most susceptible. Pipes may freeze and burst in homes or buildings that are poorly insulated 
or without heat.  
 
Nationally, winter storms cause more deaths per year than any other natural hazard. Wind can 
greatly amplify the impact of cold ambient air temperatures and thus the severity of winter 
storms. In 2001, the NWS implemented an updated Wind Chill Temperature index to describe 
the relative discomfort/danger resulting from the combination of wind and temperature. Wind 
chill is based on the rate of heat loss from exposed skin caused by wind and cold. As the wind 
increases, it draws heat from the body, driving down skin temperature and eventually the 
internal body temperature.  
 
Geographic Extent and Potential Magnitude  
The geographic extent of this hazard is Extensive, nearly 50-100% of the County is affected and 
the potential magnitude is catastrophic.   All locations in the county can be affected by winter 
storms. The western part of the county is much more frequently impacted due to the higher 
elevations, as evidenced by record and average temperatures. 
 
The following shows Sierra County’s average temperature, precipitation, snowfall and wind 
speed according to www.usa.com.   
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The following shows the average number of days in Sierra County with 0.1 inches or more of 
precipitation, as well as 1 inch or more snow depth, in a given year.  Compared to California in 
general, Sierra County experiences more days of both snow and precipitation.   
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The National Oceanic and Atmospheric Administration’s (NOAA) National Climatic Data Center 
(NCDC) has been tracking severe weather since 1950. Their Storm Events Database contains 
data on all weather events, as entered by NOAA's NWS.  Additionally, the Planning Team 
supplemented NCDC data with data from SHELDUS (Spatial Hazard Events and Losses Database 
for the United States). SHELDUS is a county-level data set for the United States that tracks 18 
types of natural hazard events along with associated property and crop losses, injuries, and 
fatalities. Produced by the Hazards Research Lab at the University of South Carolina, this 
database combines information from several sources (including the NCDC). 
 
The table on the following summarizes severe weather events that occurred in Sierra County. 
There were 12 events that were recorded from 1999 to 2013. It is interesting to note that 
different data sources capture different events during the same time period, and often display 
different information specific to the same events. The Planning Team recognized these 
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inconsistencies; they still thought the importance of the data is relevant as it provides 
supporting documentation of the hazard, its extent and magnitude. 
 

 Severe Weather for Sierra County from 1999 to Present 

Type Area Date of 
Event Deaths Injuries Property 

Damage* 
Crop 

Damage* 
Heavy Rain Sierra 

County  
07/13/1999 0 0 $0 $0 

Heavy Rain Sierra 
County 

11/07/2002 0 0 $0 $0 

Heavy Rain Sierra 
County 

12/13/2002 0 0 $0 $0 

Thunderstorm Wind 
(Magnitude 70 kts. 
[estimated gusts]) 

Sierra 
County 

07/31/2003   $0 $0 

Heavy Rain Sierra 
County 

08/19/2004 0 0 $0 $0 

Heavy Rain Sierra 
County 

05/18/2005 0 0 $0 $0 

Heavy Rain Sierra 
County 

12/17/2005 0 0 $0 $0 

Flood Sierra 
County 

12/30/2005 0 0 $1 mil $0 

Heavy Rain Sierra 
County 

02/27/2006 0 0 $0 $0 

Heavy Rain Sierra 
County 

08/31/2007 0 0 $0 $0 

Hail (0.88 in.) Sierra 
County 

05/28/2009 0 0 $0 $0 

Hail (1.00 in.) Sierra 
County 

07/03/2013 0 0 $0 $0 

Source:  NCDC and SHELDUS, Planning Team *Losses are for all areas impacted by events 
 
Heavy rains and severe storms occur in Sierra County throughout the year as evidenced in the 
table above.  Damaging winds often accompany winter storm systems moving through the area. 
According to the Steering Committee, short-term, heavy storms can cause damage.  
 
Previous Occurrences  
Winter storms are the most common severe weather event on record in Sierra County. Refer to 
the Sierra County Disaster Declaration History chart below for a history of severe weather and 
winter storm previous occurrences. 
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Probability of Future Occurrence  
The probability of future occurrence in Sierra County is likely due to the history of previous 
occurrences as documented above. 

Wildland Fires 
Hazard Description 
Fire conditions arise from a combination of hot weather, an accumulation of vegetation, and 
low moisture content in the air, and fuel. These conditions, especially when combined with high 
winds and years of drought, increase the potential for wildfires to occur. The wildfire risk is 
predominantly associated with wildland-urban interface areas; areas where development is 
interspersed or adjacent to landscapes that support wildfire. A fire along this wildland-urban 
interface can result in major losses of property and structures.  
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Generally, there are three major factors that sustain wildfires and predict a given area‘s 
potential to burn. These factors are fuel, topography, and weather.  
 

• Fuel—Fuel is the material that feeds a fire and is a key factor in wildfire behavior. Fuel is 
generally classified by type and by volume. Fuel 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. Also to be considered as a fuel source are 
manmade structures, such as homes and associated combustibles. 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. In addition, ladder fuels can spread a ground fire 
up through brush and into trees leading to a devastating crown fire that burns in the 
upper canopy and cannot be controlled. The volume of available fuel is described in 
terms of fuel loading.  

• Topography—An area‘s terrain and land slopes affect its susceptibility to wildfire spread. 
Both fire intensity and rate of spread increase as slope increases due to the tendency of 
heat from a fire to rise via convection. The arrangement of vegetation throughout a 
hillside can also contribute to increased fire activity on slopes.  

• Weather—Weather components such as temperature, relative humidity, wind, and 
lightning also affect the potential for wildfire. High temperatures and low relative 
humidity dry out the fuels that feed the wildfire creating a situation where fuel will 
more readily ignite and burn more intensely. Wind is the most treacherous weather 
factor. The greater the wind, the faster a fire will spread and the more intense it will be. 
In addition to wind speed, wind shifts can occur suddenly due to temperature changes 
or the interaction of wind with topographical features such as slopes or steep hillsides. 
Lightning also ignites wildfires, which are often in terrain that is difficult for firefighters 
to reach. Drought conditions contribute to concerns about wildfire vulnerability. During 
periods of drought, the threat of wildfire increases.  

 
Warning times are usually adequate to ensure public safety, provided that evacuation 
recommendations and orders are heeded in a timely manner. While in most cases wildfires are 
contained within a week or two of outbreak, in certain cases, they have been known to burn for 
months, or until they are completely extinguished by fall rains.  
 
Geographic Extent and Potential Magnitude 
The geographic extent of this hazard in Sierra County is Extensive with more than 50 percent of 
the Operational Area being affected.  
 
Generally, wildfire risk is highest across a broad section of the western, central and eastern 
sections of Sierra County. Areas of very high or high wildfire threat constitute at least 85 percent 
of the county.  The potential magnitude of wildfire in Sierra County is Catastrophic.  See the 
wildfire severity map on the following page. 
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Wildfire Severity Zones; Source:  Cal Fire 
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Previous Occurrences 
Sierra County has a rich wildfire history. In the last thirty years the combination of firefighting 
technology and tactics, environmental restraints and developmental trends has led to increasing 
fuel loads, greater occupancy of high threat areas and greater potential for catastrophic wildfire.  
In the last thirty years Sierra County wildfires have burnt 232,000 acres in a county of 
approximately 1,482,000 acres.   
 
Wildfires of varying scales occur on an annual basis in Sierra County.  Sierra County has received 
disaster declarations for wildfires as shown in the map on the following page.   
 
There were nine named fires noted in the Sierra County Fire Protection Plan from 1950-2002, 
and since 2002 three major fires have struck Sierra County burning in excess of 75,000 acres in 
total.  The 2008 fire siege resulted in major disaster declarations for many counties in California 
including Sierra.  However the greatest majority of fires are contained at less than 10 acres.   
 
Probability of Future Occurrences 
Highly Likely—Near 100 percent chance of occurrence in next year or has a recurrence interval 
of 10 years or less  
 
The season when wildfire is most likely to occur generally runs from late June through October. 
This is due to hot, dry conditions during this time of year and an increase in population 
throughout the county in the summer months as vacation homes are visited and seasonal 
workers converge on the area.  
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Source:  Cal EMA Hazard Mitigation Plan, 2009 
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Volcano 
Hazard Description 
Many of California’s young volcanoes pose a threat to people and property. Volcanic eruptions 
occur in the State about as frequently as the largest San Andreas Fault Zone earthquakes; at 
least ten eruptions have occurred in California in the last 1,000 years. A new effort to identify, 
prepare for, and mitigate volcanic hazards within California is underway. Cal OES, in partnership 
with the United States Geological Survey (USGS) and California Geological Survey (CGS), is 
developing its first “State of California Volcanic Hazards Identification, Risk Analysis, and 
Concept of Operations Annex to the State Emergency Plan.” In addition, in 2013 Cal OES, in 
partnership with NOAA, the port of Aviation” which addresses air operations issues related to 
volcanic ash. 
 
Geographic Extent and Potential Magnitude 
The Geographic extent of Volcanic Activity was rated as Extensive with 50 – 100% of the County 
affected and the potential magnitude was rated as Catastrophic with more than 50 percent of 
the operational area affected. 
 
Volcanic eruptions are characterized by a number of different behaviors.  Some eruptions 
involve the slow and non-violent release of molten lava from fissures in the ground over a hot 
spot in the earth’s mantle.  Other eruptions are more radical, resulting in the explosive release 
of molten rock (tephra), ash, and toxic gases.  Additional eruptive traits include area seismic 
activity, lava bombs, landslides, subsidence, peculiar localized weather phenomenon, and plume 
dominated columns that can project debris for hundreds of miles.   
 
As shown in the map on the following page, California’s high‐ to‐ moderate threat volcanoes 
include Medicine Lake Volcano (Siskiyou, Modoc, and Shasta counties), Mt. Shasta (Siskiyou 
County), Lassen Volcanic Center (Shasta, Tehama, Lassen, and Plumas counties), Clear Lake 
Volcanic Field (Sonoma County), Long Valley Caldera/Mono‐ Inyo Craters (Mono County), 
Ubehebe Craters (Inyo County), Coso Volcanic Field (Inyo County) and Salton Buttes (Imperial 
County).    
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Potentially Hazardous Volcanoes of California 

 

 
 

Source:  Cal OES Hazard Mitigation Plan, 2013 
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Additionally the map below map defines zones of potential lava flow, ash fall, debris flow and 
flood hazards for the Shasta, Medicine Lake and Lassen Volcanoes. 
 

 
Source:  Cal OES Hazard Mitigation Plan, 2013 

 
There are six different types of volcano hazards.  The following table provides information about 
the characteristics and impacts of each type of volcano hazard.   
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Previous Occurrences 
In the near vicinity of Sierra County, Lassen Volcano was the second most recent eruption in the 
Western Region.  Explosions recurred at irregular intervals on Lassen Peak for most of 1914. 
Later, on May 19, 1915, a mass of lava rose in the summit crater and spilled 1,000ft (300m) 
down the western side of the volcano.  Extensive lahars (mudflows) were created on the 
northeastern side as snow banks were melted. The resulting debris swept down the slope. 
Divided by Raker Peak, part of this mudflow raced down Lost Creek; the remaining flow passed 
over the 100ft (30m) rise east of the park road and rushed down Hat Creek.  A wide barren 
swath was torn through the forest. 

A great explosion blasted out a new crater three days later on May 22, 1915. A volcanic cloud 
rose 40,000ft (12,000m), but a portion of the explosive force was deflected downward.  The 
resulting pyroclastic flow of super-heated gas, rocks and ash roared down the same path taken 
by the mudflow, resulting in further damage along the headwaters of Hat and Lost Creeks. Ash 
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from the eruption blew eastward with some fine ash falling at least as far as 200mi (320km) 
from the volcano. 

The last major eruptions of Lassen Peak occurred in April through June 1917, when a new crater 
was created at the summit of the mountain. Less explosive activity continued through 1921. 
Some authorities, such as the Smithsonian, consider the eruption of Mount Lassen to have 
ended on June 29, 1917.   

Probability of Future Occurrences 
The probability of future occurrences is unlikely in Sierra County.   

B.3. Estimating Potential Losses 
44 CFR Requirement §201.6(c)(2)(ii): The risk assessment shall include (A) The types and 
numbers of existing and future buildings, infrastructure, and critical facilities located in the 
identified hazard areas; (B) An estimate of the potential dollar losses to vulnerable 
structures...and a description of the methodology used to prepare the estimate; (C) A general 
description of land uses and development trends within the community so that mitigation 
options can be considered in future land use decisions. 

Methodology 
The vulnerability assessment further defines and quantifies populations, buildings, critical 
facilities, and other community assets at risk to natural hazards. The vulnerability assessment for 
this plan followed the methodology described in the FEMA 386-2, Understanding Your Risks – 
Identifying Hazards and Estimating Losses (2002).   

The vulnerability assessment was conducted based on the best available data and the 
significance of the hazard. Data to support the vulnerability assessment was collected from the 
following sources: 

• County and jurisdictional GIS data (hazards, base layers, and other government data)  
• Statewide GIS datasets compiled by Cal EMA to support mitigation planning  
• FEMA’s HAZUS loss estimation software  
• Written descriptions of assets and risks provided by participating jurisdictions  
• Existing plans and reports  
• Personal interviews with planning team members and other stakeholders  

The vulnerability assessment first describes the assets at risk in Sierra County, including the total 
exposure of people and property; critical facilities and infrastructure; natural, cultural, and 
historic resources; and economic assets. Secondly, the assessment considers the social 
vulnerability of the county to hazards, including characteristics of gender, age, race/ethnicity, 
and wealth and poverty.  

Assets at Risk 
This section assesses the population, structures, critical facilities and infrastructure, and other 
important assets in Sierra County at risk to natural hazards. 

Critical Facilities and Infrastructure 
A critical facility may be defined as one that is essential in providing utility or direction either 
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during the response to an emergency or during the recovery operation. FEMA’s HAZUS-MH loss 
estimation software uses the following three categories of critical assets: Essential Facilities, 
High Potential Loss Facilities, and Transportation and Lifelines. Essential facilities are those that, 
if damaged, would have devastating impacts on disaster response and/or recovery. High 
potential loss facilities are those that would have a high loss or impact on the community. 
Transportation and lifeline facilities are a third category of critical assets.  

Essential Facilities High Potential Loss Facilities Transportation and Lifelines 
• Hospitals and other 

Medical Facilities 
• Police Stations 
• Fire Stations 
• Emergency Operation 

Centers 

• Power Plants 
• Dams/levees 
• Military installations 
• Hazardous Material 

Sites 
• Schools 
• Shelters 
• Day Care Centers 
• Nursing Homes 
• Main Government 

Buildings 

• Highways, Bridges and 
Tunnels 

• Railroads and 
Facilities 

• Bus Facilities 
• Airports 
• Water Treatment 

Facilities 
• Natural Gas Facilities 

and Pipelines 
• Oil Facilities and 

Pipelines 
 

The table below displays the available data on critical facilities in Sierra County and their 
approximate values as provided by the County Office of Emergency Services and Public Works. 

Approximate Sierra County Public Sector Facility Values 
Public Sector Facilities Approximate Value 

Public Works Facilities $6,000,000 

Water Systems $5,450,000 

Firehouses (15) 

• Fire Equipment 

$45,000,000 

$12,450,000 

County Buildings $24,000,000 

Medical Facilities $17,000,000 

Communications Facilities $6,250,000 

Correctional Facilities (incorporated 
into County Courthouse) 

$875,000 

Schools (Evacuation Sites) $42,950,000 

County Roads and Bridges $29,000,000 

Total $188,975,000 
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In addition to the public sector detail of the critical facilities in Sierra County, noted below 
are the names and addresses of those critical facilities.   
 
Government Buildings 
Sierra County Courthouse:   100 Courthouse Sq. Downieville 
Sheriff’s Office:    100 County house Sq, Downieville 
Sheriff Substation:      61050 Highway 49, Loyalton 
County Offices:    101 Courthouse Sq, Downieville 
Loyalton City Hall:   202/206  Front Street, Loyalton 
 
Medical / Senior Centers 
Western Sierra Medical Center:   209 Nevada St. Downieville 
Western Sierra Residential Center: 749 Main St. Downieville 
Eastern Plumas Health Care: 700/725 Third St., Loyalton 
Loyalton Senior Center:      307 First St. Loyalton 
 
 
PGE Generator Locations 
Downieville generator  124 Lavezzola Rd, Downieville 
Sierra City generator  500  Main St., Sierra City 
Alleghany Substation 514 Miner St., Alleghany 
 
Telephone Stations 
Alleghany     124 Main St. Alleghany 
Downieville    119 Pearl St. Downieville 
Galloway Ridge Microwave site no physical address 
Loyalton    412 Main St. Loyalton 
Sierraville    112 W. Main St. Sierraville 
 
Fire Districts 
Sierra County Fire District #1 no address available 
Alleghany Fire Dept.  105 Plaza Court, Alleghany 
Calpine Fire Dept.   104 Main Street, Calpine 
Downieville Fire Dept.  327 Main St. Downieville 
Loyalton     210 Front Street, Loyalton, 
Pike Fire Dept.   100 Pike City Rd. Pike 
Sierra Brooks Lodge-fire house 510/512 Longhorn Dr. Sierra Brooks 
Sierra City    228 Main Street, Sierra City 
     
Schools 
Downieville School   130 School St. Downieville 
Loyalton Schools    107/111 Beckwith Rd 
 
Water Storage Tanks    
Alleghany  Pump House   109 Main St. Alleghany  
Alleghany Storage tanks   Hells Half Acre, Alleghany 
Downieville     112 Lavezzola Rd. Downieville & 
      Oxford Mine Rd, Downieville 
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Green Acres    238 Edna Dr. Green Acres 
Loyalton     Behind the SPI Mill –no address 
 
Sewer Treatment Plant      403 Poole Lane, Loyalton 
 

Other facilities in the county, such as locations that attract large numbers of people, may also be 
at higher risk due to concentrations of population. These include, but are not limited to, the 
Annual Mountain Biking and Cycling events in or around Downieville, the annual Folk Festival at 
the Yuba Pass, and the seasonal fluctuations in local populations due to the numerous campers 
in the various campgrounds around the county and the tourists visiting the historical areas 
within the county. 

Natural Resources 
 Sierra County is known for its large forest, wild rivers and pristine grasslands.  The following 
describes the natural resources at risk to hazards in Sierra County.  The Tahoe National Forest 
has an abundance of wonderful places to explore including the following: 
 

• Scenic vistas 
• Hidden waterfalls 
• Deeply incised canyons  
• Wildflower laden meadows 
• Rough and tumble rivers and 
• Serene lakes and reservoirs 

 
Granite Chief Wilderness straddles the Sierra Nevada crest and is especially scenic with rugged 
granite cliffs, alpine meadows, and dense pockets of fir. It includes the headwaters of the North 
Fork American Wild River.  Snow is often found year round with elevations ranging from 6,000 
to 9,000 ft.  The Pacific Crest Trails bisects the Wilderness. 
 
North Fork American Wild River was Congressionally designated in 1978 as a Wild river.  Many 
non-motorized trails extend into the steep canyon from both the north and south rims.  Often 
the western most trails are accessible during late fall or spring when much of the Forest is snow 
covered. 
 
Placer Big Trees grove is the most northerly stand of naturally occurring Giant Sequoias, 
Sequoiadendron giganteum, and is found 22 miles east of Foresthill overlooking the Middle Fork 
American River.  This area has been designated as a Botanical Special Interest Area by the Forest 
Service.  The trees have been a popular tourist 
attraction since the 1800’s and each bears the 
name of a prominent American.   

Development of communities and recreation 
in Sierra County was the direct result of the 
discovery and search for gold in California. As 
the roads improved, travelers began to stop 
and enjoy the beauty and wildlife.  Due to the 
elevation, Sierra County provides one of the 
longest seasons for wildflower viewing in 
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California.  
 
In spring, dogwood blooms profusely along the banks of rivers and massive patches of monkey 
flowers invade the wet seeps of canyon walls. Scotch broom adds brilliant patches of yellow. 
Summer provides an abundance of flowers and in the fall the dogwood puts on a second display 
of fiery orange and deep pink. Fields of blue and orange flowers flow with the breeze during 
springtime in the valley. Along the waterways, many marshland plants and several species of 
buttercups paint a picture of color and serenity. 
 
When the snow melts, the Lakes Basin area abounds in a variety of wildflowers. Orange masses 
of lilies bloom in the wet creek drainages and wild azaleas are scattered about the hillsides. At 
the summit of Yuba Pass, magenta penstemon and lacy white yampa decorate the landscape. In 
the marshy areas, marigolds, elephant heads, corn lilies, and several species of monkey flowers 
flourish in the spring sun.  
 
In the river canyon, at dusk, bridges in Downieville are likely to produce bats and swallows 
foraging for food. Kingfishers and osprey also feed in the vicinity. If you’re lucky you can spot 
river otter by the Downie or North Yuba rivers as they flow through Downieville.  
 

The Empire Creek Trail near Downieville passes through 
large areas of older forests inhabited by pileated 
woodpeckers, northern goshawks, pine marten, and 
California spotted owl. In the spring, the Downieville 
deer herd moves to the higher elevations to fawn. Black 
bears, foxes, and raccoons are also present but not so 
visible.  
 
The Carman Valley north of Calpine has 30 to 40 acres 
of vernal habitat during spring and early summer. This 

area is an excellent place to view nesting waterfowl, including wood ducks and shorebirds. Steel 
Bridge, located over the headwaters of the Feather River, provides an opportunity to view 
Canadian geese, great blue heron, sandhill cranes, numerous ducks, and songbirds. This is 
private property, so please do not explore on foot.  
 
The Sierra Valley is a wonderland of wetlands. Smithneck Creek is a favorite among fishermen 
seeking the elusive brown trout. This area is also home to Nevada mule deer, grouse, chucker, 
and California mountain quail. Antelope Valley is an excellent place to observe deer fawning 
areas. If you see a lone fawn, please don’t touch it. Its mother is nearby.  
 
The Smithneck Creek area off Smithneck Road travels through extensive aspen groves with 
scenes of beaver activity—dams, stick lodges, and beaver-logged timber. Jackson Meadows 
Reservoir entertains broods of Canada geese, mergansers, mallards, and green-winged teal. 
Several meadows offer good evening views of mule deer and bald eagles visit in the late fall. 
Black bears, foxes, and raccoons are also present but not so visible.  
 
Kyburz Marsh off Hwy 89, 10 miles north of Truckee, is approximately 200 acres and provides 
wildlife viewing for waterfowl, shorebirds, songbirds, numerous species of hawks, osprey, and 
bald eagles. Several waterfowl nesting islands are located within the area. 
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In the Lakes Basin, the Sand Pond Interpretive Trail features wheel chair accessible wooden 
boardwalks that follow fern-lined paths and cross stretches of shallow, clear water. This trail 
near Sardine Lake Campground is barrier-free and provides viewing opportunities of a wetland 
that has been enlarged by a family of beavers. The path also allows visitors to view trout and 
summer mallard broods close up.  
 
Bald eagles and osprey fish on the many lakes, and pine martens forage in nearby meadows. 
Many of the meadows in this area such as Church and Howard meadows provide viewing of 
songbirds like the willow flycatcher and various types of warblers. The Yuba Pass area provides 
excellent bird-watching in addition to the wildflower viewing opportunities.  
 
The San Francisco State Sierra Nevada Field Campus is located a short distance east of Bassetts. 
The Field Campus is dedicated to promoting an understanding and appreciation of geology and 
the ecological diversity of life through the study of the many Sierra Nevada ecosystems by 
means of education, research, and applied ecology. They provide a large number of summer 
classes open to the public spanning flora and fauna. Learn about fungi, birds, drawing, sketching 
& painting, natural history, ecology and much more. 

Historical and Cultural Resources  
There are numerous historical sites in Sierra County.  Noteworthy among them are outlines in 
the following table. 

Historical and Cultural Sites in Sierra County 
Historical/Cultural Site Name Location Additional Site Information 

Underground Gold Miners 
Museum 

Alleghany None available 

Sixteen to One Mine Alleghany Original mine in operation for 
over 100 years. 

Town of Forest City Museum Forest City Most buildings date from the 
1800s. Old buildings are being 
renovated on an ongoing 
basis.  

Downieville Museum  
 

Downieville The building dates back to 
1852 when it was built as a 
store by Chinese emigrants 

The Yuba Theatre  Downieville The building was built in 1940 
as a movie theater. 

Main Street  Downieville Downtown is narrow, full of 
character and lined with trees, 
wooden boardwalks and 
historic buildings.  Downieville 
is considered the least 
changed of all the gold rush 
towns in California. 
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Historical/Cultural Site Name Location Additional Site Information 

The Historic Gallows Downieville The Gallows were only used 
once but it remains as a 
reminder of justice in the gold 
rush era. 

Goodyears Bar Schoolhouse Goodyears Bar Schoolhouse was built around 
1872 and is still used as a 
community gathering place. 

The Kentucky Mine, Stampmill 
and Museum 

Sierra City Stampmill is California’s only 
remaining workable gold ore 
stamp mill. The museum 
depicts the gold rush era of 
Sierra County, life in a mining 
camp and the local American 
Indian culture. 

Main Street 
 

Sierra City Town is narrow and lined with 
turn-of-the-century 
structures, complete with 
wooden boardwalks. 

The Masonic Hall Sierra City Built in 1864, the oldest 
building in town and was at 
one point the first 
schoolhouse in town. 

The Wells Fargo Building Sierra City 1870s Federalist Style 
architecture, two-story brick 
structure was historically used 
as a mercantile store and 
Wells Fargo Express & 
Company stage coach stop in 
the 1870s. 

Loyalton Museum City of Loyalton This historic building features 
displays on logging, 
agriculture, the Washoe 
Indians and fraternal 
organizations including the 
Rebekah Lodge. Outdoor 
exhibits include logging 
wagons, a donkey engine and 
farm equipment. 

Brick building by the gas 
station; Old grocery store in 
Sierraville,  Numerous historic 
barns and farm houses 
throughout Sierra 
Valley  

Sierraville, Sierra Valley Buildings were built around 
the turn of the 20th century; 
Both are two of the few 
remaining buildings 
constructed of Sierra Valley 
brick.  Historic barns and farm 
houses date back to the 19th 
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Historical/Cultural Site Name Location Additional Site Information 

century, Many are still in use. 
 

 
Economic Assets 
Government is the primary employer in Sierra County and next to government is tourism.  The 
information below is from the Sierra Economic Development Corporation and highlights the 
current economy in Sierra County.   

 

Development Trends 
As part of the planning process, the planning team looked at changes in growth and 
development and examined those changes in the context of hazard-prone areas.  According to 
Sierra County Census 2010 results, the population of the Operational Area was approximately 
3,240 people. From 2000 to 2010, the Sierra County population growth percentage was -8.9% 
(or from 3,555 people to 3,240 people). The graphic below illustrates the population growth. 

 

Population Growth 
2000 Population 3,555 
2010 Population 3,240 
Population Growth -8.9% 
 
Future Development Trends  
Long-term forecasts by the California Department of Finance project population growth in Sierra 
County continuing through 2060, adding approximately 20% to the 2010 county population by 
the year 2060. The population projections are for the County as a whole and are shown in the 
table below. 
 

Population Projections in Sierra County 2010 to 2060 
Jurisdiction 2010 Population 2060 Population 2010-2060 Total Growth 
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Growth  
Sierra County 3,240  3,876  +636 20% 

Source:  California Department of Finance, 
http://www.dof.ca.gov/research/demographic/reports/projections/P-1/ 

 
In terms of development of land use, the unincorporated area of the County is expected to grow 
at approximately 1.4% annually for the current General Planning period (through 2012).  The 
City of Loyalton is expected to grow at a slower rate and is not expected to substantially 
increase its boundaries.  The development of federal lands by federal or federally sponsored 
interests have impacts upon the County infrastructure and the extent of federal land will 
continue to limit private developable land in the County.  The Sierra County residents continue 
to value a rural lifestyle and single-family development will continue to predominate residential 
construction with a high percentage of seasonal homes.  Expansion and retention of existing 
economic and employment opportunities is highly anticipated.  Agriculture, forestry, and 
mineral extraction land uses will continue to be important to the County economically and 
related to lifestyle concerns.  Major new regional circulation improvements are not expected.  
Avoidance of residential sprawl is beneficial in reducing public facility costs, protecting natural 
resources, and ensuring a rural lifestyle.  Attraction of major new industries and retail services is 
limited due to remoteness from major markets and transportation routes.  
 
The table on the following page shows the General Plan Potential Build out Calculations in Sierra 
County as of 1996.  No updated information was available to the planning team at the time of 
the development of this plan.   
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Hazard Significance Vulnerability 
The planning team ranked the significance of identified hazards for Sierra County. Significance is 
measured in general qualitative terms and is a summary of the potential impact of the hazard 
based on the geographical area affected, history of past occurrences, potential magnitude, 
probability of the event, and damage and casualty potential. Significance is classified as the 
following: 
 

• High: Widespread potential impact. This ranking carries the highest threat to the 
general population and/or built environment. Hazards in this category may have already 
occurred in the past. 

• Medium: Moderate potential impact. This ranking carries a moderate threat level to the 
general population and/or built environment. The potential of occurrence may be the 
same as the high ranking, but the potential damage is more isolated and less costly than 
a more widespread disaster. 

• Low: Minimal potential impact. The occurrence and potential cost of damage to life and 
property is minimal. 

The table below summarizes the hazard significance rankings and whether or not the hazard is 
priority hazard developed by the Planning Team in Sierra County.  Only those hazards 
determined to be priority hazards are discussed further in this plan. The significance and priority 
of hazards for Sierra County is as follows:   

Summary of Significance/Priority of Hazards in Sierra County  
Hazard  Significance Priority Hazard 
Avalanche Low No 
Dam Failure Low No 
Drought Medium Yes 
Earthquake High Yes 
Flood High Yes 
Severe Weather - 
Winter Storms 

High Yes 

Volcano Low No 
Wildfire High Yes 

Source: Sierra County Planning Team, Hazard Profiles and Assessments 
 

It is also important to be aware that hazard events that happen outside of the county 
boundaries also can have direct and indirect impacts to Sierra County. For instance, dam failures, 
volcanic eruptions and wildfires in watersheds outside the county that drain into Sierra County 
can result in flooding and other impacts related to watershed health.  
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The table below shows the total vulnerability for Sierra County.  Geographic Information System 
(GIS) information was used based on data obtained from the Sierra County Assessor’s Office to 
the Planning Team.  Based on FEMA guidance, contents value is estimated at 50 percent of the 
improved value. Estimated losses assume that a disaster is unlikely to cause total destruction.  
Losses are related to a variety of factors, hazard type, building type and construction. Using 
FEMA’s recommendations, average damage is estimated to be 20 percent of the total value. 
 

Sierra County Loss Estimates Countywide 
Parcel 
Count 

Land Value Improvement 
Value 

Content 
Value 

Total Value Loss 
Estimate 

5,067 $217,913,880 $227,004,409 $113,502,205 $558,420,494 $111,684,099 
Source:  Sierra County Assessor, Planning Team, GIS 

 

Vulnerability by Hazard 
Drought Vulnerability Assessment 

Probability of Future Occurrences: Occasional 
Vulnerability: Medium 

The most significant impacts associated with drought in Sierra County are those related to water 
intensive activities such as wildfire protection, usage, commerce, tourism, recreation, and 
wildlife preservation. Voluntary conservation measures are typically implemented during 
extended droughts. A reduction of electric power generation and water quality deterioration are 
also potential problems. Drought conditions can also cause soil to compact and not absorb 
water well, potentially making an area more susceptible to flooding. 
 
Summary of Potential Drought Impacts 

• Impacts to natural resource habitats and other resources, such as agriculture or 
livestock 

• Lack of water for Wildfire protection, usage, commerce, tourism, recreation, and wildlife 
preservation 

• Loss of power which could affect people with disabilities and the elderly as well as 
people with access and functional needs 

• Soil compaction/land subsidence issues 
• Increased costs for water 
• Poor water quality 

Earthquake Vulnerability Assessment 
Probability of Future Occurrences: Occasional-Likely 

Vulnerability: High 
Earthquake vulnerability is based primarily upon population and the built environment.  To 
mitigate this hazard, building codes in California have been steadily improved over the past 80 
years as understanding of seismic shaking has improved. Current California building codes 
include provisions for considering the potential shaking from earthquakes, including stronger 
shaking near faults and amplification by soft soils. The building code has been the main 
mitigation tool for seismic shaking in most buildings, although hospitals, schools, and other 
critical facilities are subject to additional mitigation measures (Cal EMA Hazard Mitigation Plan 
2013). 
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HAZUS Modeling For Sierra County  
The HAZUS modeling conducted to illustrate the earthquake threat to Sierra County 
demonstrated the vulnerability of the county to a major earthquake.  The western part of the 
county is somewhat more earthquake resistant.  It is farther from the major faults.  It has 
predominately more earthquake resistant ground types, predominantly bedrocks with a slight 
alluvial overlay along the streams, and the Sierra Block mastiff dampening quake effects from 
east of the Sierra and the Tahoe basin.  The weakness is in infrastructure. Homes, although 
wood frame, are predominately pre-1970 and have low building code standards.  The roads are 
susceptible to debris flows and landslides, many of the commercial buildings date back to the 
19th century and are primarily masonry. 
 
The eastern parts of the county have somewhat newer construction, less population density and 
less threat from debris flows and landslides except for the access and egress corridors to the 
North, South, and West.  However the eastern part of the county is dominated by Sierra Valley.  
As discussed in the flood section, this prehistoric lakebed has over 2000 feet of alluvial deposits 
and a modern clay alluvial layer of 100-200 feet on top of the prehistoric deposits.  This creates 
a vast area of soils that will amplify shaking from a major earthquake.  Moderate earthquake 
effects on the county are described in the following tables from the HAZUS modeling software. 
 

Transportation Effects from HAZUS 

System Component # Locations/ 
# Segments 

Replacement value 
(millions of dollars) 

 
Highway 

 
Bridges 

 
52 

 
25.00 

Segments 14 589.70 
Tunnels 0 0.00 

 Subtotal   614.70 

 
Railways 

 
Bridges 

 
0 

 
0.00 

Facilities 0 0.00 
Segments 7 12.80 
Tunnels 0 0.00 

 Subtotal   12.80 

 
Light Rail 

 
Bridges 

 
0 

 
0.00 

Facilities 0 0.00 
Segments 0 0.00 
Tunnels 0 0.00 

 Subtotal   0.00 
 

Bus 

 
Facilities 

 
0 

 
0.00 

 Subtotal   0.00 
 

Ferry 

 
Facilities 

 
0 

 
0.00 

 Subtotal   0.00 
 

Port 

 
Facilities 

 
0 

 
0.00 

 Subtotal   0.00 

 
Airport 

 
Facilities 

 
0 

 
0.00 

Runways 0 0.00 
 Subtotal   0.00 

Total   627.50 
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Transportation effects of the earthquake are significant in the modeled event.  Damage 
estimates of $627M to the State’s highway system is probably an overstatement.  This study 
included segments on the periphery of Sierra County.  The major impact of these damages to 
segments would be the isolation of the highly dependent highway communities in the western 
portions of the county.  Just in time resupply of commodities, propane, motor fuels, mail, 
medicine, etc., would be greatly disrupted in the aftermath of a major quake.  The critical nature 
of the roadways makes emergency repairs to them the highest and costliest priority in the 
quakes aftermath.  Even if the models estimate were off by 300% the resulting emergency 
repairs to roadways, viaducts and bridges would be beyond immediately available state and 
local resources and require massive federal assistance. 
 
The tables following reflect that although few buildings are fully lost in the model earthquake, 
extensive numbers of buildings require significant repair.  Even slight to moderately damaged 
residential structures usually require $20-$35,000 in repairs.  Assuming an average of $25k in 
damages, the 500 residences in this category represent a repair cost of $1.25M in uninsured loss.  
Even if a property had earthquake insurance, the large deductibles in these policies would offer 
the homeowner little or no relief.  
 
This event would be an extreme hardship on this county, with average repair cost representing 
50% of a family’s median income after taxes.  It is unlikely that without significant assistance 
from FEMA and the SBA the county could ever repair and recover from this event. 
 

Expected Building Damage by Occupancy (HAZUS) 
 None Slight Moderate Extensive Complete 

Count (%) Count (%) Count (%) Count (%) Count (%) 
 
Agriculture 8 0.40 2 0.41 1 

 
0.79 0 

 
1.42 0 

 
1.36 

Commercial 66 3.12 12 3.05 6 6.41 1 9.93 0 7.51 

Education 5 0.23 1 0.20 0 0.35 0 0.48 0 0.29 

Government 7 0.33 1 0.31 1 0.67 0 1.04 0 0.73 

Industrial 20 0.95 4 1.03 2 2.52 0 4.70 0 3.92 
Other  
Residential 422 19.99 94 24.28 43 45.17 7 69.80 0 40.90 

Religion 9 0.45 2 0.42 1 0.80 0 1.25 0 1.04 

Single Family 1,574 74.52 273 70.30 42 43.29 1 11.38 0 44.24 
Total 

2,112  388  96  10  1  
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Expected Building Damage by Building Type (All Design Levels) 

 
The table on the following page demonstrates the impact on utilities in the aftermath of the 
earthquake.  Hardest hit are potable water and electrical generations and distribution systems.  
Again the model appears to be high in its estimates however the impacts will be far reaching 
within the county.  The ample number of rivers and streams and filled expedient water 
treatment at the consumer level is likely to meet the immediate life sustaining need for water 
after an earthquake, however restoring the water system for daily sanitation uses, consumption, 
firefighting, agricultural and industrial uses is imperative.  Even if the model over estimates the 
impact by 300-400%, the $70 million or so in emergency repairs is far beyond the local 
government and private industry to rapidly restore. 
 
  

 None 

 

 

 

Slight Moderate Extensive Complete 
Count (%) Count (%) Count (%) Count (%) Count (%) 

Wood 1,827 86.49 319 82.01 48 49.91 1 11.70 0 51.41 

Steel 38 1.80 7 1.86 5 4.94 1 8.02 0 6.79 

Concrete 40 1.88 8 2.05 4 4.23 1 7.75 0 3.03 

Precast 20 0.97 4 0.99 3 2.86 1 5.48 0 3.63 

RM 63 2.98 7 1.85 5 4.92 1 8.36 0 1.25 

URM 11 0.51 3 0.72 2 1.58 0 3.37 0 6.27 

MH 113 5.36 41 10.52 30 31.57 5 55.33 0 27.62 

Total 2,112  388  96  10  1  
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Utility Effects (HAZUS) 

 
The total economic loss estimated for the earthquake is $6.22M, which includes building and 
lifeline related losses based on the region's available inventory.  
 
  

System Component # Locations/ 
# Segments 

Replacement value 
(millions of dollars) 

Potable Water 

Distribution Lines NA 64.30 
Facilities 0 0.00 
Pipelines 0 0.00 

  Subtotal  64.30 

Waste Water 

Distribution Lines NA 38.60 
Facilities 0 0.00 
Pipelines 0 0.00 

  Subtotal  38.60 

Natural Gas 

Distribution Lines NA 25.70 
Facilities 0 0.00 
Pipelines 0 0.00 

  Subtotal  25.70 

Oil Systems 
Facilities 0 0.00 
Pipelines 0 0.00 

  Subtotal  0.00 

Electrical Power 
Facilities 1 129.80 

  Subtotal  129.80 

Communication 
Facilities 0 0.00 

  Subtotal  0.00 
 Total   258.50 
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Building-Related Losses 
The building losses are broken into two categories: direct building losses and business 
interruption losses.  The direct building losses are the estimated costs to repair or replace the 
damage caused to the building and its contents.  The business interruption losses are the 
losses associated with inability to operate a business because of the damage sustained during 
the earthquake.  Business interruption losses also include the temporary living expenses for 
those people displaced from their homes because of the earthquake.  See the building related 
losses in the table on the following page.  These losses were derived from HAZUS. 
 

Building Related Economic Loss Estimates 

 
The total building-related losses were $6.20M; 14% of the estimated losses were related to 
the business interruption of the region.  By far, the largest loss was sustained by the residential 
occupancies, which made up over 71% of the total loss.  The table above provides a summary of 
the losses associated with the building damage. 
 
Although on the scale of the potential from a Bay Area, North Coast or Southern California 
earthquake, the Tahoe Basin earthquake effect on Sierra County is relatively less significant.  
However the potential per capita losses are equivalent. The above table illustrates the need for 
mitigation as one-third of the economic loss to residential and commercial businesses are from 
non-structural causes.  The retrofitting of older low standard building code housing, the tying 
down of mobile homes on a FEMA approved counter wind, counter shaking foundation tie down 
system, educating the general public on the seismic threat, and training the public on how to 
minimize the earthquake’s impact on themselves, their homes and their livelihoods are all 
worthy mitigation endeavors to meet this threat. 
 
As the preceding studies demonstrate even a “moderate” earthquake occurring in or near this 
area could result in potential casualties, property and environmental damage, disruption of 
normal government, disruption of community services and activities, and even deaths.  The 
effects could be aggravated by collateral emergencies such as fires, flooding, hazardous material 

Category Area Single 
Family 

Other 
Residential Commercial Industrial Others Total 

Income Losses       
   Wage 0.00 0.05 0.09 0.00 0.02        0.17 

Capital-Related 0.00 0.02 0.09 0.00 0.01        0.12 
Rental 0.05 0.07 0.04 0.00 0.01        0.19 
Relocation 0.18 0.07 0.06 0.01 0.08        0.40 
Subtotal   0.24 0.22 0.28 0.02 0.12        0.88 

Capital Stock Losses       

 Structural 0.40 0.09 0.07 0.04 0.08         0.68 
Nonstructural 2.18 0.45 0.29 0.15 0.32         3.39 
Content 0.70 0.10 0.15 0.10 0.17         1.23 
Inventory 0.00 0.00 0.00 0.01 0.00         0.02 
Subtotal   3.28 0.64 0.52 0.30 0.57         5.33 

Total   3.52 0.86 0.81 0.33 0.69         6.20 

December 2012 FINAL  Page 95 



Sierra County Operational Area 
Local Hazard Mitigation Plan 

spills, utility disruptions, landslides, transportation emergencies, and possible failure of the 
Sierra County dams. 

 
In this type of disaster, the community needs would exceed the response capability of the 
County's emergency management organization, requiring mutual assistance from volunteer and 
private agencies, Cal EMA, and the Federal Emergency Support Functions. 
 
FEMA’s HAZUS-MH loss estimation software was utilized to estimate potential losses for both 
flooding and earthquakes.  The data obtained from the software runs for the flooding scenario 
indicated the software was pulling data from surrounding counties due to the rural nature of 
Sierra County and therefore none of the data from the HAZUS flood runs was beneficial to 
estimating losses for Sierra County.  At the time of the development of this plan, FEMA was in 
the process of releasing new versions of the HAZUS-MH loss estimation software. 
 
Summary of Potential Earthquake Impacts 
According to the HAZUS model, Sierra County is susceptible to earthquake losses in the millions 
of dollars. The overall impact of earthquakes to Sierra County includes: 

• Potential for injury and loss of life 
• Widespread structural slight to moderately damaged residential structures 
• Loss of water, power, roads, phones, and transportation, which can be particularly 

dangerous for those with certain medical conditions 
• Power loss complicating response and recovery efforts 
• Business interruption losses 
• Damage to electrical facilities and equipment 
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Flood Vulnerability Assessment 
Probability of Future Occurrences: Likely 

Vulnerability: High 
Flood Losses 
Based on FEMA guidance, contents value is estimated at 50 percent of the improved value. 
Estimated losses assume that a flood is unlikely to cause total destruction.  Losses are related to 
a variety of factors, including flood depth, flood velocity, building type and construction. Using 
FEMA’s recommendations, average damage is estimated to be 20 percent of the total value.   
 
The loss estimates for this assessment should be used for flood risk mitigation, emergency 
preparedness, and response and recovery only. Uncertainties are inherent in any loss estimation 
methodology and losses will vary depending on the magnitude of the flood event. Other 
limitations may include incomplete or inaccurate inventories of the built environment. The 
assessed values, for example, are well below the actual market values; thus, the actual value of 
assets at risk may be significantly higher than those included therein. Also, this loss estimation 
assumes no mitigation and does not account for buildings that may have been elevated above 
the 1% annual chance event according to local floodplain management regulations.  The table 
below shows the Sierra County Flood Loss Estimates for a 100 year flood event in the entire 
county.  Additionally, the map on the following page shows the parcels that are located within 
the flood inundation area.   
 

Sierra County Flood Loss Estimates 100 year Flood Event 
Flood 
Event 

Parcel 
Count 

Land Value Improvement 
Value 

Content 
Value 

Total Value Loss 
Estimate 

100-
Year 
Flood 

1,819 $103,492,590 $85,262,052 $42,631,026 $231,285,668 $46,257,134 

Source:  Sierra County Assessor, Planning Team, GIS 
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Summary of Potential Flood Impacts 
Most of the flooding in Sierra County Flooding can be characterized as riverine, stream and 
waterway overflow and drainage events. These types of flooding often result in property 
damage, road washouts, and transportation disruptions. Other general impacts of these events 
may include the following:  

• Potential for injury and loss of life 
• Commercial and residential structural damage 
• Loss of water, power, roads, phones, and transportation, which can be particularly 

dangerous for those with certain medical conditions 
• Economic impacts (jobs, sales, tax revenue) due to loss of structures 
• Decline in commercial and residential property values 
 

Severe Weather Vulnerability Assessment 
Probability of Future Occurrences: Highly Likely 

Vulnerability: High 
According to historical hazard data, severe weather is an annual occurrence in Sierra County. 
Damage and disaster declarations related to severe weather have occurred and will continue to 
occur in the future. Heavy rain and thunderstorms are the most frequent type of severe weather 
occurrences in the County. Wind and lightning often accompany these storms and have caused 
damage in the past.  
 
Summary of Potential Impacts 
As discussed the results of severe weather can produce other hazards such as flooding, fires and 
thunderstorm wind, which can result in property damage, road washouts, and transportation 
disruptions.  Strong winds and blizzard conditions can result in property damage, localized 
power and phone outages, and closures of streets, highways, schools, businesses, and 
nonessential government operations. People can also become isolated from essential services in 
their homes and vehicles. Severe weather can escalate, creating life-threatening situations when 
emergency response is limited by severe conditions. Extreme cold may cause pipes to break or 
leak. 
 
Other general impacts of these events may include the following:  

• Potential for injury and loss of life 
• Commercial and residential structural damage 
• Loss of water, power, roads, phones, and transportation, which can be particularly 

dangerous for those with certain medical conditions 
• Economic impacts (jobs, sales, tax revenue) due to loss of commercial structures 
• Decline in commercial and residential property values 
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Wildland Fire Vulnerability Assessment 
Probability of Future Occurrences: Highly Likely 

Vulnerability: High 
To assess the property at risk in moderate, high and very high fire threat areas, Sierra County 
used Cal Fire’s fire threat data and the County’s Assessor parcel information to determine the 
vulnerability. The table below shows the results of this analysis by for the County.  There are 
structures located in moderate, high and very high fire threat areas countywide, which covers 
approximately 75% of the total parcels in the County.  Based on FEMA guidance, contents value 
is estimated at 50 percent of the improved value. Estimated losses assume that a wildland fire is 
likely to cause major losses.  Losses are related to a variety of factors, including heavy fuels, fuel 
type, size, weather, wind speed, building type and construction and other factors.  Using FEMA’s 
recommendations, average damage is estimated to be 20 percent of the total value. 

 
Parcel Count and Land Value within Moderate, High & Very High Fire Threat Zones 

Fire 
Severity  

Parcel 
Count 

Land Value Improvement 
Value 

Content 
Value 

Total Value Loss 
Estimate 

Sierra 
County 

3,817 $191,316,349 $195,212,450 $97,606,225 $484,135,0249 $96,827,005 

Source:  Cal Fire, Sierra County Assessor, Planning Team, GIS 
 

Sierra County has substantial cultural and natural resources located throughout the County as 
previously described. In addition, there are other natural resources at risk when wildland fires 
occur. One is the watershed and ecosystem losses that occur from wildland fires. This includes 
impacts to water supplies and water quality as well as air quality. Another is the aesthetic value 
of the area. Major fires that result in visible damage detract from that value. Other assets at risk 
include wildland recreation areas, wildlife and habitat areas, rangeland, and timber resources. 
The loss to these natural resources would be significant. Tourism is a major economic force in 
Sierra County. Because many Sierra County communities lie within the Tahoe National Forest, 
the issues of watershed, forest products, wildlife, and recreation tourism are all critical elements 
to the County and surrounding areas and are all at risk from wildfire hazards. 
 
Summary of Potential Wildfire Impacts 
The overall potential impacts from wildfire include: 

• Potential for injury and loss of life 
• Commercial and residential structural damage 
• Impacts to water quality and watershed health 
• Impacts to natural resource habitats and other resources, such as agriculture 
• Loss of water, power, roads, phones, and transportation 
• Significant economic impacts (jobs, tourism, sales, tax revenue) with the loss of 

commercial, historical and recreational structures 
• Decline in commercial and residential property values 
• Forest product losses 
• Declines in Recreation and Tourism 
• Loss of wildlife and natural habitats 
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B.4. Repetitive Loss and Severe Repetitive Loss Properties 
§201.6(c)(2)(ii) [The risk assessment shall include a] description of the jurisdiction’s 
vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description 
shall include an overall summary of each hazard and its impact on the community. All plans 
approved after October 1, 2008 must also address NFIP insured structures that have been 
repetitively damaged by floods.  
 
Throughout the planning process the Sierra County Planning Department has maintained 
contact with the FEMA Region IX representative assigned to Sierra County.  There are no 
repetitive loss and severe repetitive loss properties within the county per the FEMA Region IX 
representative.  
 
Under Element C of this document, the properties subject to the NFIP are addressed.  As of this 
plan publication, there have been no repetitive claims under the NFIP. 
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Element C:  Mitigation Strategy 
Requirement §201.6(c)(3) [The plan shall include the following:] A mitigation strategy that 
provides the jurisdiction’s blueprint for reducing the potential losses identified in the risk 
assessment, based on existing authorities, policies, programs, resources, and its ability to 
expand on and improve these existing tools.   
 
Specific mitigation objectives and action items were developed for Sierra County in conjunction 
with the public meetings held in the locations, as cited in the documentation of the Planning 
Process, Element A.  The list of action items identifies mitigation projects and includes a project 
ranking based upon time horizon, cost, risk, benefit and input from local stakeholders.  The 
action items were developed to provide public policy makers with a list of potential mitigation 
actions as time, equipment and funding become available for the selected projects.  Later in this 
section, is a description of goals and objectives used to generate this mitigation strategy.  In 
general terms, these are building blocks in our efforts to mitigate potential natural and human-
caused hazards, which could build on the community’s existing capabilities.  Project 
implementation and legal framework are discussed at the conclusion of this section. 
 
Element C.1. Existing Authorities, Policies, Programs and Resources 
Requirement §201.6(c)(3) [The plan shall include the following:] A mitigation strategy that 
provides the jurisdiction’s blueprint for reducing the potential losses identified in the risk 
assessment, based on existing authorities, policies, programs, and resources, and its ability to 
expand on and improve these existing tools. 
 
Sierra County has an EOP, a General Plan, which includes a Safety Element, an Emergency 
Services Ordinance that clearly defines roles and responsibilities in accordance with state and 
federal guidelines.  The County Administrative Officer (CAO) serves as the Director of Emergency 
Services by law and ordinance and the Board of Supervisors serves as the administering agency 
and the promulgation authority for all plans, policies and procedures within Sierra County.  The 
County recognizes the enhanced Hazard Mitigation Plan of the State of California, the California 
Emergency Services Act, and the appropriate Federal Regulations including 44 CFR 201.  Sierra 
County is subject to the State of California Uniformed Building Code (UBC), which dictates 
standards on all current and future construction within Sierra County. 

Regulatory Capability 
The regulatory and planning capabilities table lists planning and land management tools typically 
used by local jurisdictions to implement hazard mitigation activities and indicates those that are 
in place in Sierra County.  

Sierra County—Regulatory and Planning Capabilities 
Regulatory Tool  Yes/No Comments 
General plan Yes  
Zoning ordinance Yes Part 15 Zoning 
Subdivision ordinance Yes Part 23 Subdivision Regulations 
Site plan review requirements Yes Part 15 Zoning, Chapter 15.24 
Growth management ordinance   
Floodplain ordinance Yes Part 32 Floodplain Management 
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Regulatory Tool  Yes/No Comments 
Other special purpose ordinance 
(stormwater, steep slope, wildfire) 

Yes Fire Prevention and Protection Ordinance 

Building code Yes  
Fire department ISO rating   
Erosion or sediment control 
program 

  

Capital improvements plan   
Economic development plan Yes Sierra County Economic Development Corporation 
Local emergency operations plan Yes  

 
Administrative and Technical Capability 
The table below identifies the county personnel responsible for activities related to mitigation 
and loss prevention in Sierra County. Many positions are full time and/or filled by the same 
person. A summary of resources follows. 

Sierra County —Personnel Capabilities 
Personnel Resources Department/Position 
Planner/engineer with knowledge of land 
development/land management practices 

County Planning 

Engineer/professional trained in construction 
practices related to buildings and/or 
infrastructure 

County Planning 

Full time building official County Planning 
Floodplain manager County Planning 
Emergency manager County Emergency Services Coordinator 
Grant writer YES various departments 
Other Office of Administration, Sheriff’s Office, and 

Public Works Department 
 

Fiscal Capability 
The following table identifies financial tools or resources that the county could potentially use to 
help fund mitigation activities. There are currently no specific funding sources for hazard 
mitigation. 

Sierra County —Available Financial Tools and Resources 

Financial Resources Accessible/ 
Eligible to Use  Comments 

Community Development Block 
Grants 

Yes  

Capital improvements project 
funding 

Yes  

Authority to levy taxes for specific 
purposes 

unk Must be approved by voters 

Fees for water, sewer, gas, or unk  
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Financial Resources Accessible/ 
Eligible to Use  Comments 

electric services 
Impact fees for new development Yes  
Incur debt through general 
obligation bonds 

Yes  

Incur debt through special tax bonds Yes  
Incur debt through private activities Yes Do not have any in place 
Federal Grant Programs (Hazard 
Mitigation Grant Program) 

Yes Various Departments, OES 

 

Element C.2. Participation in the NFIP 
§201.6(c)(3)(ii) [The hazard mitigation strategy shall include a] section that identifies and 
analyzes a comprehensive range of specific mitigation actions and projects being considered 
to reduce the effects of each hazard, with particular emphasis on new and existing buildings 
and infrastructure. All plans approved by FEMA after October 1, 2008, must also address the 
jurisdiction’s participation in the NFIP, and continued compliance with NFIP requirements, as 
appropriate. 

Sierra County has extremely limited flood zones that have been identified by FEMA’s NFIP 
program; the majority of these are in the eastern part of the county, in the basin, that includes 
both Loyalton and Sierraville.  Although there is few residences within the FEMA identified 
floodplains within Sierra County, the Sierra County Planning Department continues to enforce 
the compliance with the NFIP through their Flood Plain Management Ordinance of the Sierra 
County code Part 32.  However, as in much of California, FEMA is working with local 
governments to refine and remap the floodplains.  These changes to flood mapping and zoning 
in Sierra County may result in additional properties needing to be insured and evaluated in 
future plans.  This information is the best available data at the time of the development of this 
plan.  The County has worked with FEMA in three broad areas of the NFIP: 1) actively working 
with FEMA to revise floodplain identification; 2) working with local governments to manage 
development in the floodplain; and 3) as part of the emergency services and NFIP public 
education process - the encouragement of residents to purchase flood insurance.  Sierra County 
OES has assisted in public education programs to encourage all residents of the basin area to 
purchase flood insurance under the NFIP program as part of their personal preparedness 
programs.  The planning department has worked collectively with FEMA to update the flood 
zone hazard maps for Sierra County to benefit the County and the residents therein.  This 
process has resulted in refining the flood zones within Sierra County identifying properties that 
were omitted through original studies and removing properties that were clearly out of the 
floodplain from maintaining required NFIP insurance.   
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Element C.3. Mitigation Goals 
§201.6(c)(3)(i) [The hazard mitigation strategy shall include a] description of mitigation goals 
to reduce or avoid long‐term vulnerabilities to the identified hazards. 

The mitigation goals describe the overall direction that Sierra County agencies, organizations, 
and citizens propose to take toward mitigating risk from natural hazards.  Goals and objectives 
of the Hazard Mitigation Plan were developed during interviews and meetings with public 
officials and at public meetings.  Sierra County hazard mitigation goals are identified below. The 
following mitigation goals tie into the first overall goal at the beginning of this plan, and are: 

  
• Promote a flood safer community 
• Promote an earthquake safer community 
• Promote a fire safer community 

 
The broad range of potential mitigation activities were considered, below is a list of top actions 
identified by the County.  Although some of these projects may not be eligible for FEMA funding, 
the county may secure alternate funding sources to implement these projects in the future.   
 
Summary of Top Mitigation Projects in Sierra County 
3.3.1 Community Education Neighborhood Preparedness Programs - Fire 
4.2.3 County Wide Digital Communications – Multi-Hazard 
2.3.4 Rebuild Firehouses in County to Essential Services Standards – Multi-Hazard 
1.2.3 Relocation of up to 10 homes in Loyalton - Flood 
 
For all new construction in Sierra County plans and permits are issued based upon the Uniform 
Building Code as adopted by the State of California.  This code ensures that all new buildings are 
built to current seismic standards, current fire resistant standards and based upon lot analysis, 
whether or not the new structure is within a flood risk area.   
 
On both new and existing buildings these projects envision the most cost effective and high 
return hardening of essential facilities to assist in creating a disaster resistant community. 
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Element C.4. Mitigation Actions and Projects 
 

OVERVIEW OF HAZARD MITIGATION PROPOSALS BY THREAT 

FLOOD 

Project # 
Description of Project Priority Time Horizon Approximate 

Project Cost 

Requires BOS 
Regulatory 

Action? 

Subject to 
CEQA/EIR 

1.1.1 County Storm Watch 
Program 1 Near $100,000 No No 

  

1.1.2 Small Stream Warning 
System 1 Long $250,000 Yes Yes 

  

1.1.3 
Storm Early Warning 
NOAA Weather Radio 
Distribution 

3 Long $10,000 Yes No 

 

1.1.4 Community Flood 
Fighting Education 1 Near $5,000 No No 

  

1.2.1 Stream Bed Vegetation 
Management Plan 3 Long $1,000,000 Yes No 

  

1.2.2 Levee, Streambed and 
Bank Management 3 Mid $500,000 Yes Yes 

  

1.2.3 
Housing Elevation / 
Relocation of Houses 
(10) 

2 Long $500,000 Yes Yes 

  

1.2.4 Stream Culvert Capacity  
Improvement Program 3 Long $15,000,000 Yes Yes 

  

1.2.5 Elevation of Secondary 
Bridges 1.2.4 

Elevation of 
secondary 

bridges 
1.2.4 

Elevation of 
secondary 

bridges 
1.2.4 
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OVERVIEW OF HAZARD MITIGATION PROPOSALS BY THREAT 

EARTHQUAKE 

Project 
# Description of Project Priority Time 

Horizon  
Approximate 
Project Cost 

Requires 
BOS 

Regulatory 
Action? 

Subject 
to 

CEQA/EIR 

2.1.1 CERT Training 2 Near $25,000 
Per annum No No 

  

2.1.2 Earthquake Insurance Campaign 2 Near $15,000 Yes No 

  

2.2.1 Building Microwave System 1 Mid $5,000,000 Yes No 

 

2.2.2 Manual Transfer Switches for all Public 
Buildings 1 Mid $1,000,000 Yes No 

  

2.3.1 Surface Fire Water System with Pumps 1 Long $2,500,000 Yes No 

  

2.3.2 Non –Structural Hazmit Model Home 
(10) 3 Mid $25,000 Yes No 

  

2.3.3 Mobile Home Tie-down Program (50) 1 Mid $650,000 Yes Yes 

  

2.3.4 Hardening PSAPs and Retrofitting Fire 
and Police stations 1 Mid $30,000,000 Yes No 
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OVERVIEW OF HAZARD MITIGATION PROPOSALS BY THREAT 

WILDLAND FIRE 

Project 
# Description of Project Priority Time 

Horizon 
Approximate 
Project Cost 

Requires BOS 
Regulatory 

Action? 

Subject to 
CEQA/EIR 

3.1.1 Community Education Program 
on Defensible space 1 Near $10,000 No No 

  

3.1.2 Develop Defensible Space 
Enforcement and Compliance 
Programs 

2 Mid $100,000 Yes No 

  

3.1.3 Voluntary Defensible Space 
Inspection Program 1 Near $40,000 No No 

  

3.1.4 GIS Vegetation Management 
Layer 1 Near $15,000 No No 

  

3.2.1 Elected Official Education 
Program 1 Near $10,000 No No 

  

3.2.2 Defensible Space Grant 
Application Program 1 Near $5,000 

Per annum Yes Yes 

  

3.2.3 Revise General Plan with Firewise  
Data 1 Mid $50,000 Yes No 
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OVERVIEW OF HAZARD MITIGATION PROPOSALS BY THREAT 

WILDLAND FIRE 

 
Description of Project Priority Time 

Horizon 
Approximate 
Project Cost 

Requires 
BOS 

Regulatory 
Action? 

Subject to 
CEQA/EIR 

       

3.3.1 Develop Fuel Reduction Programs 1 Mid  Yes Yes 

         a.  Roadside collection and 
chipping   $100,000   

         b.  Mechanical fuel reduction   $500,000   

         c.  Vegetative management/ 
harvesting   $500,000   

         d.  Organic fuel reduction (Goats 
etc.,)   $250,000   

         e.  Controlled burn program   $250,000   

       

3.3.2 Conduct Fuel Reduction Program 
Annually 2 Mid $250,000 

Per annum Yes Yes 

       

3.3.3 Implement Public Road Clearance and 
Improvement Program 1 Long $500,000 Yes Yes 

       

3.3.4 Implement defensible space into all 
WUI building permit processing 2 Long $40,000 Yes No 

       

3.3.5 Develop insurance incentive program 
with insurance agencies 2 Long $50,000 No No 

       

3.4.1 Fire Fuels Imaging and Residential 
Evolution Project 3 Mid $1,600,000 No No 

       

3.4.2 Forester Tec Spec Advisory Program 
(combine with other fire education 
programs) 

2 Long $600,000 No No 
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OVERVIEW OF HAZARD MITIGATION PROPOSALS BY THREAT 

ALL HAZARDS 

Project 
# Description of Project Priority Time 

Horizon 
Approximate 
Program Cost 

Requires 
BOS 

Regulatory 
Action? 

Subject to 
CEQA/EIR 

4.1.1 Vulnerability Survey 1 Completed $10,000 No No 

  

4.2.2 Community Info 2-1-1 system 2 Long $500,000 
Per year Yes No 

  

4.2.3 Digital Radio System Countywide 2 Long $2,000,000 Yes No 

  

4.2.4 Portable Remote Area Satellite 
Wireless Net Access Points (2 one 
for each side of county) 

2 Long $1,000,000 Yes Yes 

  

4.3.1 School CERT Training 2 Mid $100,000 
Per annum Yes No 

  

4.3.2 Shelter-In-Place Training 3 Near $50,000 Yes No 

 
Element C.5. Mitigation Strategy Action Plan 
§201.6(c)(3)(iii) [The hazard mitigation strategy shall include an] action plan, describing how 
the action identified in paragraph (c)(3)(ii) of this section will be prioritized, implemented, and 
administered by the local jurisdiction. Prioritization shall include a special emphasis on the 
extent to which benefits are maximized according to a cost benefit review of the proposed 
projects and their associated costs.  §201.6(c)(3)(iv) For multi‐jurisdictional plans, there must 
be identifiable action items specific to the jurisdiction requesting FEMA approval or credit of 
the plan. 

Tables were developed to rank the mitigation projects using the following criteria: each project 
was assigned a priority rank, an approximate cost, a time horizon, whether the project requires 
Board of Supervisors regulatory action, and an assumption as to whether or not the project 
would be subject to CEQA or Federal EIR requirements.  
 
On May 8th, 2012, the OES Coordinator, consulting with the Sierra County planning team, ranked 
each mitigation project as Priority 1, Priority 2 and Priority 3 based on community needs and 
concerns.  Projects identified by Sierra County as top priorities are outlined in the following 
pages by threat and a more detailed explanation follows the tables. 
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The cost benefit review process will be completed for each project that will be submitted during 
a given fiscal year.  The general priorities of the cost benefit risk analysis will focus on projects 
that are life saving, life safety, property protection and lastly environmental protection.  A ratio 
of at least three dollars of benefit for each dollar invested will be considered the minimum cost 
benefit ratio for any projects submitted within Sierra County.  The county recognizes that all of 
the following may not be accomplished in the five year planning cycle.  This list will also serve as 
documentation for the county. 
 
Mitigation Action Items 
Goal 1:  Promote a Flood Safer Community       
Objective 1.1:  Develop and improve the countywide flood surveillance and 

early warning system. 
 
Action 1.1.1:   County Storm Watch Program 
Program Description: Create an automated system of rain and flood gauges on the 

major tributaries and storm approach path to the River 
Drainage system.  The system is web enabled and accessible 
from both the flood operation centers and the County’s web 
site.  The tool will be constantly used for surveillance during the 
rainy season. 

Funding Required:   $100,000 per annum 
Timeframe:   1 – 3 years 
Staff:    County Public Works Department 
Jurisdictions Involved:   County, Loyalton 
________________________________________________________________________ 
Action 1.1.2:   Small Stream Warning System 
Program Description: Increase coverage of storm watch sensors to include ten more 

small streams that due to land use changes have demonstrated 
impact on small stream and urban flooding. 

Funding Required:   $250,000  
Timeframe:   5 – 10 years 
Staff:   County Public Works Department 
Jurisdictions Involved:    County, Loyalton 
________________________________________________________________________ 
Action 1.1.3:   Storm early warning enhancements 
Program description:   Distribution of NOAA weather radios to high risk, limited income 

families living in flood zones.  Developing program of free or at 
cost NOAA radios for families in the various flood zones in Sierra 
County. 

Funding Required:   $25,000  
Timeframe:   5 – 10 years 
Staff:    County Disaster Education Task Force 
Jurisdictions Involved:    Countywide 
________________________________________________________________________ 
Action 1.1.4:   Community education flood fighting techniques 
Program description: Work with California Department of Water Resources to offer 

an annual training on flood fighting techniques for the Public 
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Works Department and the general public.  This will increase 
citizens’ exposure to self-help protection and mitigation actions. 

Funding required:    $5,000 per annum 
Timeframe:   1-3 years 
Staff:  Public Works Department 
Jurisdictions Involved:   Countywide 
 
________________________________________________________________________ 
Objective 1.2:    Support the Completion of the Flood Control Project 
 
Action 1.2.1:   Streambed Vegetation Management Plan 
Program Description:  To balance the need for the smooth out flow of storm waters 

versus the need to maintain wildfire habitat a comprehensive 
streambed vegetation management plan needs to be developed 
to ensure the efficacy of the flood control efforts and maintain 
the viability of the living river vision. 

Funding required:   $1,000,000 
Timeframe:  3 - 5 years 
Staff:   County Planning and Public Works 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 1.2.2:   Levee, streambed and bank Vegetation Management Plan 
Program Description: Develop an approved approach of repairing and upgrading the 

existing historic flood control structures in Sierra County.  
Approach will include using rip rap and streambed depth 
management and upgrading the 19th century levee protection 
near Downieville. 

Funding required:    $1,500,000 
Timeframe:  3-5 years 
Staff:   County Planning and Public Works Department 
Jurisdictions Involved:    County 
________________________________________________________________________ 
Action 1.2.3:   Housing elevation or relocation project 
Program Description:  Apply for pre-disaster mitigation grant to elevate 10 most flood 

prone houses along areas not receiving direct protection from 
the Control Project.  This program would reduce reoccurring 
losses due to repetitive flooding and minimize the expense for 
the property owner. 

 
Funding required:   $2,000,000 
Timeframe:  3 - 5 years 
Staff:   County Planning Department 
Jurisdictions Involved:    County and Loyalton 
________________________________________________________________________ 
Action 1.2.4: Replacing older culverts with modern box culverts with up and 

downstream reinforcement. 
Program Description: Program would involve increasing stream carrying capacity by 

replacing older culverts with larger box culverts with the culvert 
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entrances and exits reinforced.  This minimizes the ability of 
water borne debris to jam the culvert and create uncontrolled 
bank, bridge and road erosion. While this increased capacity will 
not eliminate flooding by itself, it is part of a systems approach 
to making Sierra County more flood resistant.  

Funding required:   $5,000,000 
Timeframe:  5 - 10 years 
Staff:   County Planning & Public Works Departments 
Jurisdictions Involved:    County and Loyalton 
________________________________________________________________________ 
Action 1.2.5:   Elevation of Secondary Bridges Plan and Program 
Program Description:   This measure would elevate (10) primary bridges affected by 

flooding.  This program would elevate or replace critical second 
tier bridges on secondary and feeder streams to increase 
stream flow and maintain critical access and egress routes. 

Funding required:    $10,000,000 
Timeframe:  5 - 10 years 
Staff:   County Planning & Public Works Departments 
Jurisdictions Involved:    Countywide 
________________________________________________________________ 
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Goal 2:  Promote an Earthquake Safer Community      
Objective 2.1:     Train communities to be earthquake ready 

 
Action 2.1.1:   Develop a CERT Training Program 
Program Description: CERT is a 20-hour free program that trains citizens in basic skills 

to mitigate, prepare and respond to local disasters whether 
natural or technological.   

Funding required:    $5,000 per annum 
Timeframe:  1 - 3 years 
Staff:   County Fire Chiefs, CERT Cadre 
Jurisdictions Involved:   Countywide 
________________________________________________________________________ 
Action 2.1.2:   Earthquake Insurance Education Campaign 
Program Description: Develop a public education campaign on the cost, risk and 

benefits of earthquake insurance. 
Funding required:    $15,000 
Timeframe:  1 - 3 years 
Staff:   County OES 
Jurisdictions Involved:    Countywide 
________________________________________________________________________ 
Objective 2.2:  Ensure the ability of emergency response units to 

communicate in a post-quake environment. 
 
Action 2.2.1: Replacing and hardening county microwave and simulcast 

system 
Program Description: Replace old system with state of the art web controlled 

microwave and simulcast equipment, new repeaters and 
uninterruptible and sustainable power supplies to provide a 
secure and survivable backbone for all public safety post 
earthquake communications 

Funding required:    $5,000,000 
Timeframe:  1 - 3 years 
Staff:   County Public Safety Communications 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 2.2.2: Emergency power and automatic transfer switches for all 

public buildings 
Program description: Pre-position emergency power generation capability in all public 

buildings for use in the post earthquake or energy crises in 
environment to maintain continuity of government and services 
for the public. 

Funding required:   $500,000 
Timeframe:  1 - 3 years 
Staff:   County Public Works Department 
Jurisdictions Involved:   County and Loyalton 
________________________________________________________________________ 
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Objective 2.3:  Improve post earthquake survivability of public and private 
assets. 

 
Action 2.3.1:   Ensure a viable fire fighting water supply 
Program Description: Purchase and maintain for each Fire District an emergency 

water pumping system including surface lines and hydrant 
system to pump water from existing sources, and transport and 
provide pressurized portable surface lines to temporarily 
replace damaged water mains and hydrants. 

Funding required:    $2,500,000 
Timeframe:  5 – 10 years 
Staff:   County Fire Districts and Public Works Departments 
Jurisdictions Involved:  Countywide 
________________________________________________________________________ 
Action 2.3.2:   Hazard Mitigation Model Home Project 
Program Description: Conduct 10 demonstration projects on existing housing types; 

one in each community. Demonstrating structural and non-
structural mitigation techniques, as community open house 
models of mitigation. 

Funding required:    $250,000 
Timeframe:  3 - 5 years 
Staff:   County OES 
Jurisdictions Involved:   County and Loyalton 
________________________________________________________________________ 
Action 2.3.3:   Conduct a mobile home tie down program 
Program description: Identify, contract and tie down 50 mobile homes used as year 

round permanent residences using a cost sharing basis, 75% 
grant, 25% mobile home owner cost sharing basis. 

Funding required:    $750,000 
Timeframe:  3 – 5 years 
Staff:   County Public Works 
Jurisdictions Involved:   Countywide 
________________________________________________________________________ 
Action 2.3.4:   Retrofit Critical Public Safety Infrastructure 
Program description: Identify, contract and retrofit two 1950’s vintage fire stations 

and the Medical Clinic Building in Downieville.  
Funding required:    $1,250,000 
Timeframe:  3 – 5 years 
Staff:   County Fire Districts and Public Works Departments 
Jurisdictions Involved:  Countywide 
________________________________________________________________ 
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Goal 3:  Promote a Fire Safer Community     
Objective 3.1: Develop a defensible space program to minimize impact of 

wildland-urban interface fires. 
 
Action 3.1.1: Develop & conduct a defensible space community education 

program  
Project Description: Produce a jurisdiction specific workbook for homeowners on 

how to apply defensible space, publish and distribute to 
homeowners. 

Funding required:   $10,000  
Timeframe:    1 – 3 years 
Staff:   County Fire Districts, Fire Safe Council 
Jurisdictions Involved:   Countywide 
________________________________________________________________________ 
Action 3.1.2:   Develop defensible space enforcement and compliance 
program 
Project description:   Project would tie the public education and ordinance pieces into 

a field program of enforcement, modeled on county weed 
abatement and building code enforcement programs.  Funding 
would include expenses for a FTE position to assist the County 
Fire Districts in enforcing the program by educating staff and 
also doing field enforcement and arbitration. 

Funding required:    $100,000 
Timeframe:    1 – 3 years 
Staff:   County Fire Districts and County OES 
Jurisdictions Involved:   Countywide  
________________________________________________________________________ 
Action 3.1.3:   Develop voluntary defensible space inspection program 
Program Description:  As an augmentation/alternative to an enforcement program, 

this program would create an incentive program for defensible 
space in our community, emphasizing enlightened self interest 
in creating defensible space for homeowners in the Interface 
Zone. 

Funding required:   $40,000 
Timeframe:  1 – 3 years 
Staff:   County Fire Districts 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 3.1.4     Develop GIS Vegetation Layer Maps 
Program description:   Develop comprehensive Ortho/Topo map layers, which 

demonstrate natural and agricultural vegetation countywide. 
Funding required:    $10,000  
Timeframe:    Near term 
Staff:      County Fire Districts, Fire Safe Council and GIS 
________________________________________________________________________ 
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Objective 3.2: Create a sustainable public private partnership on building a 
safer community in the interface zone 

 
Action 3.2.1:     Develop elected official Firewise education program 
Program Description: Conduct a Firewise workshop for all elected officials with 

constituents that live in the interface zone.  The workshop goal 
would be to educate the officials on the critical need for these 
programs in mitigating the Wild Land Urban Interface Fire 
threat. 

 
Funding required: $10,000 
Timeframe:  1 – 3 years 
Staff:   County Fire Districts 
Jurisdictions Involved:   County  
________________________________________________________________________ 
Action 3.2.2: Develop Defensible Space Grant application program for 

homeowners (Model Defensible space landscaping projects) 
Program Description: An incentive program to defer some of the burden on 

homeowners for the creation of defensible space.  Homeowners 
would apply for the grant to be a ‘model home’ in a given area. 
Five $1,000 annual grants would be awarded as incentive to be 
a model property for their neighborhood. 

Funding required:  $5,000 per annum 
Timeframe:  1 – 3 years 
Staff:   County Fire Districts 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 3.2.3:  Revise General Plan with lessons learned from Firewise 

programs and analysis 
Program Description:  Sierra County is rewriting its General Plan.  The Safety Element 

will be greatly enhanced by the recognition of the Interface Fire 
threat, and the inclusion of the scientific state of the art fire 
mitigation strategies included in the Firewise approach to fire 
mitigation planning. 

Funding required:   $10,000 
Timeframe:  3 – 5 years 
Staff:   County Planning Staff 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Objective 3.3:    Develop a program to reduce shared threat in the interface 

zone 
 

Action 3.3.1:   Develop Fuel Reduction Program 
Program Description:  Program will include 5 approaches to managing the fuel load in 

Sierra County.  To assist homeowners in developing defensible 
space this program would include roadside collection and 
chipping.  Mechanical fuel reduction equipment will be 
integrated into the program where terrain is compatible for its 
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use.  Vegetation management and harvesting programs would 
be reviewed, adopted and applied.  Use of organic methods of 
fuel reduction, i.e. the use of goats, and the use of controlled 
burning to reduce the threat of fuel overload and maintain 
forest health. 

Funding required:  $1,600,000 to fully initiate 
Timeframe:   3 - 5 years 
Staff:   County Fire Districts and Planning Department Staff 
Jurisdictions Involved:   County  
________________________________________________________________________ 
Action 3.3.2:   Conduct Fuel Reduction Program annually 
Program Description:  With the annualized loss from fire, approximately 5-10 

properties valued at approximately $1,000,000 would produce a 
cost benefit ratio (1 to 5) of conducting a Fuel Reduction 
Program. 

Funding required:    $200,000 per annum 
Timeframe:   3 - 5 years 
Staff:   County Fire Districts and Planning Department Staff 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 3.3.3:   Implement Public Road Clearance and Improvement Program 
Program description: Ensure all publicly maintained roads have a minimum of ten feet 

fire clearance on each shoulder; all dead end segments have at 
least a “T” intersection turn around sufficient for typical wild 
land fire equipment. 

Funding required:   $600,000 to fully initiate 
Timeframe:   5 – 10 years 
Staff:   County Fire Districts and Planning Department Staff 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 3.3.4: Implement defensible space measures into all Interface Zone 

building permit processes 
Program Description:  Add a defensible space overlay and plan requirement for all new 

construction in the Interface Zone.  Require measurable 
defensible space improvements in accordance with current 
practices for the issuance of improvement permits on any 
property in the Interface Zone.  This program is designed to 
institutionalize best practices for construction and defensible 
space on all new construction and improvement/remodeling of 
existing construction. 

Funding required:   $40,000 to fully initiate 
Timeframe:   5 – 10 years 
Staff:   County Fire Districts and Planning Department Staff 
Jurisdictions Involved:   County  
________________________________________________________________________ 
Action 3.3.5: Develop an Insurance Incentive Program with Insurance 

Agencies 
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Program description: Create a public/private partnership with insurance companies 
to give a discount on fire insurance premiums to “Forester 
Certified” Firewise landscaping and fire resistant building 
materials. 

Funding required:   $50,000 
Timeframe:   5 – 10 years 
Staff:   County Fire Districts and Insurance Companies 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Objective 3.4:    Maintain quality of watershed by managing fuel and fire as 

part of the water quality environment 
 

Action 3.4.1: Fire and Fuel Imaging and Residential Evolution Program 
Project 

Program Description:  An integrated GIS based planning approach for Fire and Fuel 
Imaging.  County Fire Districts, OES, GIS and ESRI as partners will 
develop a planning tool for constant evaluation of status of fire 
fuel surveillance and defensible space progress countywide. 

Funding required:   $1,000,000 to fully initiate 
Timeframe:   3 - 5 years 
Staff:   County Fire Districts and Planning Department Staff 
Jurisdictions Involved:   County  
________________________________________________________________________ 
Action 3.4.2:   Forester Technical Specialist Advisory Program 
Program Description: Due to the decrease in the logging industry and the State’s 

budget crises, the career field of Forester is finding it very 
difficult to maintain employment.  Defensible space planning 
and consulting, and watershed management are two areas 
statewide where the re-training of foresters would meet the 
needs of the clients as well as the needs to utilize their existing 
skills in their chosen career field.  Sierra County would serve as a 
local government advocate for a statewide program to revitalize 
the Forester career field as a principle planner and consultant 
for forest fire mitigation and watershed management issues. 

Funding required:    $600,000   
Timeframe:   5 - 10 years 
Staff:   CDF OSFM 
Jurisdictions Involved:   County  
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Goal 4:  Promote an All-Hazards Safe Community    
Objective 4.1:    Increase survivability from technological hazards including 
    terrorism 

 
Action 4.1.1     Conduct a Vulnerability Study 
Program description:   Conduct a countywide study in partnership with Cal EMA, 

subject-matter experts to examine the county, identifying 
resources, targets and capability shortfalls. 

Funding required:    $10,000  
Timeframe:    1 year 
Staff:      County OES 
Jurisdictions Involved:    County  
________________________________________________________________________ 
Action 4.1.2     Community alert and services network, 2-1-1 system 
Program description:   Contract a 24/7/365 staffed services information system using 

the national 2-1-1 system model, integrating all service call 
numbers for non-emergency services into one system. 

Funding required:    $500,000 per annum 
Timeframe:    5 – 10 years 
Staff:      County NGO’s, OES 
Jurisdictions Involved:   County and Loyalton 
________________________________________________________________________ 
Action 4.1.3    Secure, digital radio countywide 
Program description:   Develop a new microwave system, including digitally encrypted 

programmable radios to ensure secure disaster and counter 
terrorist communications. 

Funding required:    $2,000,000  
Timeframe:    5 – 10 years 
Staff:      County Communications 
Jurisdictions Involved:   County 
________________________________________________________________________ 
Action 4.1.4    Remote Area Satellite Wireless Internet Hubs 
Program Description:   Develop 10 satellite to ground wireless internet hubs to give 

relatively high-speed internet access to all public and private 
buildings in Sierra County.  This would provide connectivity to 
the internet for emergency communications, email warnings, 
and public information distribution during disasters as well as  
daily life. 

Funding required:    $2,500,000 
Timeframe:    3 - 5 years 
Staff:      County Planning and Public Works 
Jurisdictions Involved:   Countywide 
________________________________________________________________________ 
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Objective 4.2:   Train and educate the public to increase individual and 
household readiness  

 
Action 4.2.1    Institute School CERT Training 
Program Description:   Train all middle school or high school students in Sierra County 

in the basic 20-hour CERT Course.  This would build a cadre of 
disaster savvy youth who could assist their school, family and 
neighborhood in disaster preparedness and response. Adding 
CERT to the basic science or civics curriculum would provide a 
captive audience for training and help empower youth with a 
sense of volunteerism and civic responsibility. 

Funding required:    $10,000 per annum 
Time Frame:    3 - 5 years 
Staff:      County School District and Fire District staff  
Jurisdictions Involved:   Countywide 
________________________________________________________________________ 
Action 4.2.2    Conduct Shelter-in-Place community workshops 
Program Description:   Conduct countywide workshops on how to shelter-in-place at 

home, school or business, using simple supplies, techniques and 
equipment. 

Funding required:    $15,000 per annum for 10 workshops 
Time Frame:    1 - 3 years 
Staff:      County OES and Fire Districts 
Jurisdictions Involved:   County 
________________________________________________________________________ 
 
Element C.6.  Project Implementation 
§201.6(c)(4)(ii) [The plan shall include a] process by which local governments incorporate the 
requirements of the mitigation plan into other planning mechanisms such as comprehensive or 
capital improvements, when appropriate. 

Some projects are currently budgeted or completed by Sierra County without recourse to the 
grant process.  Projects requiring grant funds will be conducted as time, staff, priority and 
funding allow.  The Sierra County Operational Area will seek mitigation funding from numerous 
sources such as the Hazard Mitigation Grant Program being recognized as only one of several 
potential sources.   
 
The Sierra County Operational Area Council will be the coordination body for the day to day 
tracking of projects within the county.  The association of governments will represent the 
opportunity to address the political issues of project prioritization and implementation in a 
forum that represents all the governmental stakeholders.  In all projects, Sierra County 
recognizes that they will be responsible for 25% of the cost either in cash or in kind.  The Board 
of Supervisors, based upon the budgetary condition of Sierra County, will be responsible for 
setting aside funding for projects that cannot be met by in kind contributions.   
 
The Sierra County Operational Area Hazard Mitigation Plan will be used to focus project 
prioritization.  Mitigation projects will be considered for funding through federal and state grant 
programs, the Capital Improvement Project Budget, which is developed based on current and 
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future funding availability. The Capital Improvement Project budget and projects are reviewed, 
evaluated and modified when necessary annually.  The Capital Improvement Project Budget was 
presented in open public forum and available for comment at the Sierra County Board of 
Supervisor’s meeting via Resolution 2012-088, Adopted September 4, 2012. 
 
The Sierra County Operational Area Disaster Council will be the coordinating agency for project 
implementation. Individual jurisdictions have the capacity to organize resources, prepare grant 
applications, and oversee project implementation, monitoring, and evaluation. Coordinating 
organizations may include local, county, or regional agencies that are capable of, or responsible 
for, implementing activities and programs.  The Sierra County OES Operational Area Coordinator 
(County OES Manager) will be responsible for mitigation project administration. 
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Element D:  Plan Review, Evaluation and Implementation 
§201.6(d)(3) A local jurisdiction must review and revise its plan to reflect changes in 
development, progress in local mitigation efforts, changes in priorities, and resubmit it for 
approval within 5 years in order to continue to be eligible for mitigation project grant funding. 

Element D.1 Changes in Development 
§201.6(d)(3) A local jurisdiction must review and revise its plan to reflect changes in 
development, progress in local mitigation efforts, and changes in priorities, and resubmit it for 
approval within 5 years in order to continue to be eligible for mitigation project grant funding. 

This is a new plan and the elements in this section do not apply.   
 
Element D.2 Progress in Local Mitigation Efforts 
§201.6(d)(3) A local jurisdiction must review and revise its plan to reflect changes in 
development, progress in local mitigation efforts, and changes in priorities, and resubmit it for 
approval within 5 years in order to continue to be eligible for mitigation project grant funding. 

This plan has been created as a living document with significant input from within Sierra County.  
However, this is a new plan and requirements D2 and D3 do not apply to this version but will in 
future updates.  
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Element E:  Plan Adoption 
Requirement §201.6(c)(5) [The plan shall include...] Documentation that the plan has been 
formally adopted by the governing body of the jurisdiction requesting approval of the plan 
(e.g., City Council, County Commissioner, Tribal Council).  

Element E.1. Formal Adoption Documentation 
Requirement §201.6(c)(5) [The plan shall include...] Documentation that the plan has been 
formally adopted by the governing body of the jurisdiction requesting approval of the plan 
(e.g., City Council, County Commissioner, Tribal Council).  

Sierra County plans to submit this plan to the Sierra County BOS upon successful completion of 
state and federal review.  Sierra County wishes to receive approval pending adoption in order to 
minimize cost to the County.  The plan will be submitted to the Board as a regularly scheduled 
agenda item with room for additional public and departmental comment.  Our approach to this 
final element is due to the need to remain cost effective in the planning process.  By receiving 
state and federal approval of the plan prior to going to the Board, we are able to go to the Board 
on a single date to finalize promulgation of this document.  The plan will be in its final format, 
notification of the public will only have to be done once and copies of the resolution adopting 
this plan, the relevant section of the minutes of the BOS meeting and roster of attendees of this 
meeting will be included in Appendix B of this plan.  The resolution will be inserted before the 
Table of Contents.  As part of the agenda report the basic requirements for the plan, the scope 
of the document and the need to revise every five years will be clearly stated.  The OES staff will 
be prepared to give an overview of the plan and be prepared to answer any questions related to 
the document development process and its contents. 
 
Element E.2. Sierra County Operational Area Hazard Mitigation Plan 
This plan is for the Sierra County Operational Area only. Therefore the only required resolution 
is from the Sierra County Board of Supervisors.  Early on in the process it was determined by the 
Planning Team that due to the nature of the area and the commonality of threats faced 
throughout the county, this would be a single jurisdictional plan for the Sierra County 
Operational Area, which is comprised of all political subdivisions within Sierra County.  The 
County has agreed to be the agent for any mitigation work completed within Sierra County.   
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Appendices 
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Appendix A:  References 
 
State of California Hazard Mitigation Plan (2010 & 2013) 
 
Sierra County General Plan (1996) 
 
Sierra County General Plan, Safety Element (1996) 
 
Sierra County Emergency Operations Plan (1993) 
 
Sierra County Flood Management Ordinance Part 32 
 
Sierra County Fire Protection Plan 
 
Sierra Economic Development Corporation, Five-year Plan, 2013-2017 
 
Department of Finance Data, Sierra County 2012 
 
Paulson, R.W., Chase, E.B., Roberts, R.S., and Moody, D.W., Compilers, National Water Summary 
1988-89-- Hydrologic Events and Floods and Droughts: U.S. Geological Survey Water-Supply 
Paper 2375, 591 p. 
 
U.S. Geological Survey (USGS) Summary of Floods and Droughts in the Southwestern States  
 
The Colorado River Basin Climate Report 
 
The Colorado Avalanche Information Center 
 
History of Sierra County, James J. Sinnot (1972) 
 
Origins and Development:  A Chronology of Disasters in California, California Governor’s office of 
Emergency Services 
 
City-Data.com  
 
American Avalanche Association 
 
Local Mitigation Plan Review Guide, Federal Emergency Management Agency, (2011) 
 
Multi-Hazard Mitigation Planning Guidance under the Disaster Mitigation Act of 2000 
 
FEMA How To Guide #1, Getting Starting: Building Support for Mitigation Planning 
 

FEMA How-To Guide #2, Understanding Your Risks: Identifying Hazards and Estimating Losses 
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FEMA How-To Guide #3, Developing the Mitigation Plan: Identifying Mitigation Actions and 
Implementation Strategies 
 
FEMA How-To Guide #4, Bringing the Plan To Life: Implementing the Hazard Mitigation Plan 

 
FEMA How-To Guide #5, Using Benefit-Cost Review in Mitigation Planning 
 
FEMA How-To Guide #6, Integrating Historic Property and Cultural Resource Considerations into 
Hazard Mitigation Planning 
 

FEMA How-To Guide #7, Integrating Manmade Hazards into Mitigation Planning 
 
FEMA How-To Guide #8, Multi-Jurisdictional Mitigation Planning 
 
FEMA How-To Guide #9, Using the Hazard Mitigation Plan to Prepare Successful Mitigation 
Projects 

 
Disaster Recovery and Mitigation Handbook, California Emergency Management Agency 
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Appendix B:  Documentation of the Planning Process 
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Sierra County 
Hazard Mitigation Plan Kick-off Meeting 

 
September 28, 2011 

10:00 a.m. 
Sierra County Board of Supervisors Chambers 

 
 
Agenda 
 

1) Introductions  
 

2) Overall Project Scope  
 

3) Roles and Responsibilities 
 

4) Mitigation Planning Committee and Meetings Commitment 
 

5) Information Gathering 
 

6) Next Steps  (Formal Countywide Project Kick-off Meeting) 
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Sierra  Co u n ty 
O ffice o f Em erg en cy Services 

T im  B ea ls,  D irec to r 
P .  O .  B o x 530 

D own ievi l le ,  CA .  95936 
530-289-2850 

scoes@sierracounty.ws 
 
 
 
 
Sierra Is a Community At-Risk.  
 
Sierra County is in the process of updating its Local Hazard Mitigation Plan. The plan will assess 
the likelihood of various natural hazards, including flooding, fires, snow, earthquakes, and severe 
weather. A critical component of the plan is YOU.  
 
We need the participation of people living in the community to help us assess the likelihood of 
natural hazards and to identify measures to minimize impacts. Together, we will set goals, prioritize 
mitigation measures, and identify potential projects to reduce the impacts of natural disasters on 
residents and property in the County. 
 
Nationwide, taxpayers pay billions of dollars annually helping communities, organizations, 
businesses, and individuals recover from disaster. Some natural disasters are predictable, and in 
many cases much of the damage can be reduced or even eliminated. The Federal Emergency 
Management Agency (FEMA) has targeted natural disaster loss reduction as one of its primary 
goals. The federal Disaster Mitigation Act of 2000 requires local governments to maintain a FEMA-
approved Hazard Mitigation Plan in order to maintain eligibility for certain federal disaster 
assistance and hazard mitigation funding programs. 
 
If you are interested in participating in the planning process to develop a Local Hazard Mitigation 
Plan, please respond by email to, Lee Brown, Coordinator, Sierra County Office of Emergency 
Services at lbrown@sierracounty.ws or (530) 289-2850. 
 
This flier was distributed on 10/08/11 at the Seasonal Flu Shot Clinics. Additionally 
this flier was posted throughout the communities in Sierra County directly to the 
public at grocery stores and post offices and was also posted on public message 
boards.   
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The previous announcement was also distributed with the above flier at the Seasonal 
Flu Shot clinics as a way to advertise the LHMP process to the public. 
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Sierra County 
Hazard Mitigation Planning Team Kick-off Meeting 

Loyalton Social Hall 
Loyalton, California 

 
November 8, 2011 

2:00 pm 
 
 
Agenda 
 

7) Introductions  
 

8) Hazard Mitigation Planning Overview 
 

9) Roles and Responsibilities of Planning Team Members 
 

10) Public Participation and Survey 
 

11) Next Steps 
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November 8, 2011 Sign-in sheet 
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Public Participation Survey distributed Countywide to solicit public input. 
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Sierra County 
Hazard Mitigation Plan Meeting # 2 

Downieville, California 
 

March 5, 2012 
2:00 pm 

 
 
Agenda 
 

1) Introductions  
 

2) Progress on Planning 
 

a. Community Public Survey Results 
b. Continued Public Outreach 

 
3) Disaster Declaration History 

 
4) Hazard Identification 

 
5) Mitigation Strategies 

a. Goals 
b. Mitigation Actions 

 
6) Next Steps 

  

December 2012 FINAL  Page 148 

http://www.sierracounty.ws/


Sierra County Operational Area 
Local Hazard Mitigation Plan 

March 5, 2012 Sign-in sheet 
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March 14, 2012 Coordination with other departments and Agencies 
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Sierra County 
Hazard Mitigation Plan Meeting # 3 

Downieville, California 
 

May 8, 2012 
2:00 pm 

 
 
Agenda 
 

1) Introductions  
 

2) Mitigation Strategies 
a. Goals 
b. Mitigation Actions 

 
3) Public Meeting Notice on Final Draft of LHMP 

 
4) Next Steps 
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May 8, 2012 Sign-in sheet 
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Your Input is Needed!  
 
Sierra County is in the process of updating its Local Hazard Mitigation Plan. The plan will 
assess the likelihood of various natural hazards such as flooding, fires, earthquakes, severe 
weather and more. A critical component of the planning process is YOU.  
 
We are seeking the participation of people living in the community review the final draft of 
the plan and provide comment.    
 
Nationwide, taxpayers pay billions of dollars annually helping communities, organizations, 
businesses, and individuals recover from disaster. Some natural disasters are predictable, 
and in many cases much of the damage can be reduced or even eliminated. The Federal 
Emergency Management Agency (FEMA) has targeted natural disaster loss reduction as one 
of its primary goals. The federal Disaster Mitigation Act of 2000 requires local governments 
to maintain a FEMA-approved Hazard Mitigation Plan in order to maintain eligibility for 
certain federal disaster assistance and hazard mitigation funding programs. 
 
Your comments and ideas are invited to attend one of the upcoming public meetings on: 
 
Tuesday, June 12, 2012     Tuesday, June 12, 2012  
Loyalton Social Hall      Downieville Community Hall 
105 Beckwith Street, Loyalton     321 Main Street, Downieville 
12:00 pm – 2:00 pm      6:00 pm – 8:00 pm 
 
The overall purpose of these meetings are to inform the public on the draft local hazard 
mitigation plan, present the types of hazards in or possibly affecting Sierra County, and seek 
input from the public on the draft document. 
 
If you have any questions or would like to leave a comment please email us at 
scoes@sierracounty.ws or call the Office of Emergency Services at (530) 289-2850. 
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Appendix C:  Acronyms 
 
BOS  Board of Supervisors 
Cal EMA California Emergency Management Agency 
CAO  County Administrative Officer 
CVP  Central Valley Project 
DMA  Disaster Mitigation Act 
DWR  Department of Water Resources 
EOP  Emergency Operations Plan 
FEMA  Federal Emergency Mitigation Agency 
GIS  Geographic Informative System 
HOA  Home Owner’s Association 
LHMP  Local Hazard Mitigation Plan 
MB  Body – Wave Magnitude 
MD  Duration Magnitude 
ML  Local Magnitude 
MS  Surface – Wave Magnitude 
MW  Moment Magnitude 
NCDC  National Climatic Data Center 
NFIP  National Flood Insurance Program 
NIDIS  National Integrated Drought Information System 
NOAA  National Oceanic and Atmospheric Administration 
NWS  National Weather Service 
OA  Operational Area 
OES  Office of Emergency Services 
PDSI  Palmer Drought Severity Index 
SHELDUS Spatial Hazard Events and Losses Database for the U.S. 
SWP  State Water Project 
UBC  Uniformed Building Code 
USDM  U.S. Drought Monitor 
USGS  U.S. Geological Survey 
USSDO   U.S. Seasonal Drought Outlook 
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