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CCHHAAPPTTEERR  11::    OOVVEERRVVIIEEWW  
  

1.1 INTRODUCTION 
Mason County is susceptible to many natural, technological and man-made hazards. 
Knowledge of these hazards, their frequency, and our vulnerability to them allows the 
community to better assess the risk and to plan and prepare for the consequences. 
 
This Hazard Identification and Vulnerability Analysis (HIVA) includes natural and technological 
hazards. It contains an overview that includes a purpose, scope, geography characteristics, 
economics and demographic descriptions of Mason County, hazard risk rating, followed by a 
listing of potential natural and technological hazards. The following sections are included for 
each hazard. 
 

• Definition of Hazard:  Provides a general definition of the hazard. 
• Hazard Identification:  Identifies the hazard as it pertains to areas throughout Mason 

County. 
• History: Provides history of the hazard occurrences in Mason County or other areas 

(Note:  consideration is given to hazards not only within a jurisdictional boundary, but 
which can cause damage or population movement beyond jurisdictional lines). Helps to 
identify the probability of a hazard occurring. 

• Vulnerability:  Identifies the probable vulnerability of a hazard to Mason County. 
• Impacts:  Describes the primary results that could be expected from the particular 

hazard. 
• Risk Ranking: Identifies the risk of a particular hazard based on probability of/and 

vulnerability to the hazard. 
 
The HIVA is not a detailed study, but rather a general overview of the hazards that can cause 
emergencies and disasters. This document will be periodically reviewed for content and revised 
as necessary.  
 
2019 UPDATE  
In 2017 Mason County began the process of updating the Natural Hazard Mitigation Plan 
(HMP). Information gathered from this planning process was used to update the Mason County 
HIVA. Significant changes made during this update include: 

1. Tsunami and Volcanic Ash hazards were not identified as significant hazards of concern 
during the Hazard Mitigation Plan update process but they were kept in the HIVA as 
there is still a possibility of impacts. 
 

2. The technological hazard section was expanded to include Epidemics and Terrorism. 
Energy hazard was included in the Terrorism section. 
 

3. The Energy section was removed and covered in both the Severe Storms and Terrorism 
sections. 
 

4.  Hazard risk rating was done using probability of occurrence, vulnerability, and risk 
rating. 

5. Some minor re-formatting was done. 
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1.2 PURPOSE 
The purpose of this HIVA is to provide information on the potential hazards that could impact 
Mason County. The HIVA is an element of hazard mitigation allowing emergency managers to 
set goals according to the public need for protection. This document enhances public and 
private agency understanding and awareness, influencing the adoption of hazard mitigation 
programs. It is the foundation for effective mitigation, preparedness, response, and recovery 
activities. 

The HIVA is the foundation of effective emergency management and identifies the hazards that 
organizations must mitigate, prepare for, respond to, and recover from in order to minimize the 
effects of disasters and emergencies. 

In addition to identifying the major hazards in Mason County, the HIVA assesses the 
vulnerability of people, property and the environment to those hazards. The goal of the 
vulnerability assessment is to: 
 

• Develop methodologies to allow emergency mangers and elected officials to estimate 
social-economic impacts of disasters. 

• Form a basis for the advancement of mitigation, emergency preparedness and risk 
management strategies. 

• Direct mitigation efforts to address the effects of disasters. 
 
The information presented in this document has been developed from many sources (various 
publications, maps, interviews, internet websites, etc.). The HIVA is not a detailed study, but 
rather a general overview of hazards that can cause emergencies and disasters. 
 
Technological or man-caused incidents have not resulted in disaster levels in Mason County; 
however, there remains a possibility of their occurrence. Both natural and man-caused threats 
will be discussed. 
 
1.3 BACKGROUND 
Mason County has experienced or could experience impacts from natural hazards including 
floods, storms, wildland fires, earthquakes, and volcanoes. Beyond natural hazards, Mason 
County faces technological hazards such as terrorism, epidemics, and hazardous material 
spills. All of these hazards require assessment and further analysis by county and city officials in 
order to organize resources so impact and loss can be mitigated. 
 
Assessment is the first step in the emergency management planning process. Once risks and 
hazards are identified then mitigation and preparation can begin. A good assessment enables 
emergency manages to more effectively organize resources and plan for potential disasters. 
The hazard analysis is also a training tool, providing introductory knowledge of the hazards and 
risks posing a threat to Mason County. The HIVA provides analysis of a variety of natural, 
biological, and man-made hazards. 
 
1.4 SCOPE 
The scope of this document is to identify the county’s hazards and then describe them in terms 
of definition, hazard identification, history, vulnerability, and impacts.  
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The HIVA is applicable to all cities, towns, and unincorporated areas of the county. State law 
requires all political subdivisions to be part of an emergency management organization and 
have an emergency management plan. Chapter 118-30 Washington Administrative Code 
requires that emergency management plans be based on a written assessment and listing of 
the hazards to which the political subdivision is vulnerable. This document fulfills that 
requirement and is the basis for the Mason County Comprehensive Emergency Management 
Plan (CEMP) and the Mason County Natural Hazard Mitigation Plan (HMP). 
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CCHHAAPPTTEERR  22::    CCOOMMMMUUNNIITTYY  CCHHAARRAACCTTEERRIISSTTIICCSS  
  

2.1 PHYSICAL SETTING 
 
Mason County, the 29th largest county in 
Washington, comprises a total land mass of 
1,051 square miles, of which 961 square 
miles is land and 90 square miles is water. 
The county is located in western 
Washington at the southwest end of Puget 
Sound. It is bordered to the north by 
Jefferson County, to the west and 
southwest by Grays Harbor County, and to 
the southeast by Thurston County. The 
county’s eastern boundary—shared with 
Kitsap, Pierce and Thurston Counties—is 
primarily delineated by the rugged contours 

of Hood Canal and Case Inlet. 
 
Like neighboring Thurston County, Mason’s topography was 
heavily influenced by prehistoric glacial activity. After the ice 
retreated, the more mountainous areas in the county’s interior 
evolved into dense forest land. This is particularly true in the 
north county, much of which is incorporated in the Olympic 
National Forest and Olympic National Park (elevations in this 
part of the county reach almost 8,000 feet above sea level). 
The lower elevations (where they are not forested) consist of 
fertile, but gravelly, loam. Past glacial activity accounts for 
nearly 100 lakes that dot the county. The larger of these bodies 
are Lake Cushman, Mason Lake, Lake Limerick, Isabella Lake, 
Timber Lake, and Spencer Lake. Hood Canal and Puget 
Sound account for most of Mason County’s 90 square miles of 
water. Two-thirds of Hood Canal enters the county from the 
north and, in the course of its 30-plus mile stretch, turns 
northeasterly at the Great Bend to form a lopsided “V.” Case 
Inlet forms the lower half of Mason County’s eastern boundary. 
Lying in county waters are two big islands—Harstine and 
Squaxin—and three smaller ones: Hope, Reach, and Stretch Islands. Of the innumerable inlets 
that break up the county’s shore, two deserve mention; Hammersley Inlet (Shelton’s access to 
Puget Sound) and Little Skookum Inlet (Kamilche’s access to Puget Sound). 
 
Three geological provinces combine to form Mason County. They include the Puget Sound 
Lowland, the Olympic Mountains, and the Black Hills. Additionally, seven watersheds exist 
within Mason County. They include Case Inlet, Chehalis, Lower Hood Canal, Oakland Bay, 
Skokomish, Totten-Little Skookum, and West Hood Canal. 
 
The longest and most powerful river in Mason County is the Skokomish River. Formed high in 
the Olympic Mountains, the Skokomish flows southeasterly through the county before emptying 
at the Great Bend of the Hood Canal. One fork of the Skokomish feeds Lake Cushman and the 
hydroelectric power plant at Potlatch (built by the City of Tacoma).  

http://www.co.mason.wa.us/gis/maps/Big_Wall_Map.pdf
http://upload.wikimedia.org/wikipedia/commons/e/e9/Map_of_Washington_highlighting_Mason_County.svg
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Other notable rivers in Mason County are the Satsop and Hamma Hamma. Originating in the 
south county, the Satsop flows southwesterly to Grays Harbor County and the Pacific Ocean. 
The Hamma Hamma runs east near the county’s northern border before flowing into Hood 
Canal. 
 
Combined national, state, and private forest currently account for 56.8 percent of the County’s 
land. Mineral deposits underlie Mason County’s top soils, with open space in the County hosting 
wildlife habitat, undeveloped natural areas, and many developed park and recreation sites. 
  
2.2 CLIMATE 
Mason County lies on the southeast side of the Olympic Coastal Range, which influences 
prevailing wind and precipitation patterns. Mason County’s climate can be characterized as 
moderate-maritime, influenced by the Pacific Ocean, yet sheltered by the Olympic Mountains. 
Average temperatures range from a high of 77° F. in July to 33° F. in January. The average 
daily temperature in Mason County is 51° F. The County receives an average of 66 inches of 
precipitation annually, with average monthly rainfalls ranging from a low in July of 0.9 inches, to 
a high of 10.4 inches in January. Table 2-1 summarizes local climate data. Figure 2-1 identifies 
the prevailing wind path for the Olympic Mountains.  
 

Table 2-1 
Climate Summaries 

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

Mason County (1981-2010 Monthly Climate Summary) 
Average Max. Temperature (F) 44.5 49.1 53.4 59.5 66.9 71.8 77.1 76.9 71.9 60.9 50.7 45.0 60.6 
Average Min. Temperature (F) 33.1 34.5 35.7 38.9 44.2 49.2 52.3 52.6 48.1 42.1 37.6 34.4 41.9 
Average Total Precipitation (in.)  10.5 8.41 6.93 4.37 2.26 1.67 0.94 1.29 2.50 5.84 10.43 11.09 66.19 
Average Total Snow Fall (F) 3.9 0.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 2.1 8.2 
              
Shelton (1981-2010 Monthly Climate Summary) 
Average Max. Temperature (F) 45.7 49.3 54.1 60.0 67.7 72.2 77.6 78.4 72.4 60.3 50.2 44.1 61.1 
Average Min. Temperature (F) 33.3 32.5 35.2 38.0 43.4 48.0 51.5 51.7 47.2 41.3 36.5 32.4 41.0 
Average Total Precipitation (in.) 10.8 7.32 7.00 5.17 2.74 1.87 0.79 1.05 2.15 5.73 11.12 10.10 65.88 
Average Total Snow Fall (in.) 4.7 0.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 1.9 9.0 

              

Sources: Western Regional Climate Center DRI http://www.wrcc.dri.edu/summary/Climsmwa.html, Accessed March 
14, 2017 
 

http://www.wrcc.dri.edu/summary/Climsmwa.html
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Figure 2-1 Prevailing Wind Path for Olympic Mountains 

 
2.3 POPULATION 
Some populations are at greater risk from hazard events because of decreased resources or 
physical abilities. Elderly people, for example, may be more likely to require additional 
assistance. Research has shown that people living near or below the poverty line, the elderly 
(especially older single men), the disabled, women, children, ethnic minorities, and renters all 
experience, to some degree, more severe effects from disasters than the general population. 
These vulnerable populations may vary from the general population in risk perception, living 
conditions, access to information before, during and after a hazard event, capabilities during an 
event, and access to resources for post-disaster recovery. Indicators of vulnerability—such as 
disability, age, poverty, and minority race and ethnicity—often overlap spatially and often in the 
geographically most vulnerable locations. Detailed spatial analysis to locate areas where there 
are higher concentrations of vulnerable community members would assist the County in 
extending focused public outreach and education to these most vulnerable citizens. 
 
Knowledge of the composition of the population, how it has or may change in the future is 
needed for informed planning decisions. Information about population is a critical part of 
planning because it directly relates to land needs such as housing, industry, stores, public 
facilities and services, and transportation. As of 2015, Mason County is the 20th most populous 
county in Washington, with 60,699 residents. Table 2-2 presents Mason County population, 
area, and density data as established by the U.S. Census Bureau.  
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Table 2-2 
2010 Population, Area, and Density Figures 

Geographic area Population 
Housing 

units 

Area in square miles 
Density per square 
mile of land area 

Total area 
Water 
area 

Land 
area Population 

Housing 
units 

Mason County 60,699 32,518 1,051.02 91.60 959.42 63.3 33.9 

CENSUS DESIGNATED PLACES 

Allyn  1,963 1,001 1.66 0.08 1.58 1,244.5 634.6 
Belfair 3,931 1,634 7.35 0.00 7.35 534.8 222.3 
Grapeview  954 797 7.75 4.08 3.67 260.0 217.2 
Hoodsport  376 233 1.05 0.00 1.05 356.8 221.1 
Shelton, City of   9,834 3,847 6.09 0.33 5.76 1,708.7 668.4 
Skokomish  617 200 6.92 0.22 6.70 92.1 29.8 
Union  631 412 1.62 0.00 1.62 390.1 254. 
CENSUS CIVIL DIVISIONS 
Belfair-Tahuya CCD 8,737 4,865 122.59 17.60 104.99 83.2 46.3 

Remainder of Belfair-Tahuya CCD 4,806 3,231 115.23 17.60 97.64 49.2 33.1 

Kamilche CCD 3,276 1,513 71.50 3.03 68.47 47.8 22.1 
Shelton CCD 20,843 7,752 55.14 4.96 50.18 415.3 154.5 
Remainder of Shelton CCD 11,009 3,905 49.05 4.62 44.43 247.8 87.9 
Skokomish Reservation CCD 730 292 8.43 0.22 8.21 88.9 35.6 

Remainder of Skokomish Reservation CCD 113 92 1.51 0.00 1.51 75.0 61.1 
Timber Lake-Harstine Island CCD 7,343 4,702 78.46 23.33 55.13 133.2 85.3 
Union-Grapeview CCD 13,303 8,085 105.80 17.19 88.61 150.1 91.2 
Remainder of Union-Grapeview CCD 9,755 5,875 94.77 13.02 81.75 119.3 71.9 
West Mason CCD 6,467 5,309 609.10 25.28 583.82 11.1 9.1 

Remainder of West Mason CCD 6,091 5,076 608.05 25.28 582.77 10.5 8.7 
        

CDP = Census Designated Places: Concentration of population defined by Census Bureau for statistical purposes 
only used as counterparts of incorporated places such as cities, towns, and villages for purposes of gathering and 
correlating statistical data.  
CCD = Census Civil Divisions: statistical subdivision of a county that have not been legally established, do not have a 
governmental or administrative purpose, but are known to the public as areas of the community. 

 
 
POPULATION TRENDS 
Population changes are useful socio-economic indicators. A growing population generally 
indicates a growing economy, while a decreasing population signifies economic decline. 
Between 1970 and 1980 the County had a relatively large population boost; however, in the 
decades to follow the increases declined by more than half and continue to do so. Between 
1970 and 1980, the County experienced a population increase of 49% percent (10,266 people), 
an average annual rate of 4.9%. The decade between 1980 and 1990 saw a reduction in 
population increases for Mason County of more than 50%1 going from 49% in 1980 to 23% in 
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1990. A slight increase in this percent was seen in 2000 with a 28.9% upward trend; however, 
by 2010 the percent increase had decreased to just fewer than 2000 levels coming in at 22.9%. 

OFM considers the medium projection the most likely (RCW 43.62.035) because it is based on 
assumptions that have been validated with past and current information. The high and low 
projections represent the range of uncertainty that should be considered when using these 
projections for planning. As of OFM’s 2016 annual report, Mason County is ranked 4th statewide 
for “Rank by Percent Change” in population from 2010 to 2014. Table 2-3 identifies the 
population change within Mason County for the period 2000-2010. Table 2-4 lists population 
trends in Mason County compared to the State of Washington. Figure 2-2 is a graphic prepared 
by Office of Financial Management which illustrates the population trend in Mason County.  
 

Table 2-3 
Population Change April 1, 2000 to April 1, 2010 

 Census Total Change 2000-2010  

Area 2000 2010 Numeric Change 
Percent 
Change 

Rank by Percent 
Change 

Washington 5,894,143 6,724,540 830,397 17.09 -- 
Mason County 49,405 60,699 11,294 22.86 4 

      

Source: Office of Financial Management http://www.ofm.wa.gov/pop/april1/poptrends.pdf  

 
 

 
 

Table 2-4 
County and State Population Trends 

Year 

Mason 
County 

Population 

% change 
from 

previous 
census 

State of 
Washington 
Population 

% change 
from 

previous 
census 

United States 
Population 

% change 
from 

previous 
census 

2010 60,699 22.86% 6,724,540 14.1% 308,745,538 9% 
2000 49,405 28.9% 5,894,121 21.1% 281,424,602 12% 
1990 38,341 23% 4,866,692 17.8% 248,709,873 9% 
1980 31,184 33% 4,132,156 21.2% 226,542,199 10% 
1970 20,918 22.3% 3,409,169 19.5% 203,302,031 12% 

       

Source: U.S. Census Bureau, 2015 

http://www.ofm.wa.gov/pop/april1/poptrends.pdf
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Figure 2-2 Mason County Population Trends and Projects - 1960-2040 

 
AGE DISTRIBUTION 
As a group, the elderly are more apt to lack the physical and economic resources necessary for 
response to hazard events and more likely to suffer health-related consequences making 
recovery slower. They are more likely to be vision, hearing, and/or mobility impaired, and more 
likely to experience mental impairment or dementia. Additionally, the elderly are more likely to 
live in assisted-living facilities where emergency preparedness occurs at the discretion of facility 
operators. These facilities are typically identified as “critical facilities” by emergency managers 
because they require extra notice to implement evacuation.  
 
Elderly residents may have more difficulty evacuating their homes and could be stranded in 
dangerous situations. This population group is more likely to need special medical attention, 
which may not be readily available during natural disasters due to isolation caused by the event. 
Specific planning attention for the elderly is an important consideration given the current aging 
of the American population.  
 
Mason County is an older community compared to both the State of Washington and the United 
States, with a median age almost eight (8) years older. Mason County has both a smaller 
percentage of young and a larger percentage of elderly residents, but the latter is more 
pronounced. As of 2015, an estimated 20 percent of county residents were older than 65; over 6 
percent higher than the State and national averages. Approximately 19 percent of county 
residents are younger than 18, compared to approximately 23 percent both statewide and 
nationwide. When compared to the national average, the City of Shelton has a higher 
percentage of residents under 18, but a similar percentage of residents over 65. Table 2-5 
illustrates the increase of the aged population within Mason County during the time period 1990-
2016.  
 
 
 



MMaayy  22001199  MMaassoonn  CCoouunnttyy  HHIIVVAA  PPaaggee  1111  
  

Table 2-5  
Population Age 65 Years and Over 

 
 Census Estimate 

Percent of 
2016  

Area 1990 2000 2010 2011 2012 2013 2014 2015 2016 Population 

Washington  571,403  662,142  827,677  852,412  895,629  939,497  982,836  1,027,663  1,072,637  14.93  
Mason  6,251  8,149  11,112  11,412  11,715  12,349  12,806  13,268  13,722  22.02  

           
Source: Office of Financial Management (2016) 

 
Children under 5 are particularly vulnerable to disasters because of their dependence on others 
for basic necessities. Very young children are additionally vulnerable to injury or sickness; this 
vulnerability can be worsened during a natural disaster because they may not understand the 
measures that need to be taken to protect themselves. Table 2-6 illustrates population by age 
and sex.  

Table 2-6 
Census Population Data By Age And Sex (April 2015) 

 
 
RACE, ETHNICITY, AND LANGUAGE 
Research shows that minorities are less likely to be involved in pre-disaster planning and 
experience higher mortality rates during a disaster event. Post-disaster recovery can be 
ineffective and is often characterized by cultural insensitivity. Since higher proportions of ethnic 
minorities live below the poverty line than the majority white population, poverty can compound 
vulnerability. 

According to the 2015 U.S. Census Bureau’s QuickFacts (see Table 2-7), racial makeup of the 
county was 86.1% white, 3.7% American Indian, 1.2% Asian, 1.1% black or African American, 
0.4% Pacific islander, 3.4% from other races, and 4.1% from two or more races. Those of 
Hispanic or Latino origin made up 8.0% of the population. 
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Table 2-7 
AIAN Census Data Population By Race And Hispanic Origin 

 
 

DISABLED POPULATIONS 
People with disabilities are more likely than the general population to have difficulty responding 
to a hazard event. As disabled populations are increasingly integrated into society, they are 
more likely to require assistance during the 72 hours after a hazard event, the period generally 
reserved for self-help. There is no “typical” disabled person, which can complicate disaster-
planning processes that attempt to incorporate them. Disability is likely to be compounded with 
other vulnerabilities, such as age, economic disadvantage, and ethnicity, all of which mean that 
housing is more likely to be substandard. Table 2-8 identifies the population of citizens within 
Mason County who have a reported disability. In 2015, 20.8 percent of Mason County residents 
were living with a disability, which is 8 percent higher than both the State and national averages. 
The City of Shelton and the Skokomish Reservation also have close to 1-in-5 residents living 
with a disability. 
 

Table 2-8  
2015 Population Totals with Disability 

Total population with reported disability 12,362 20.8% 
Under 18 years of age with a disability 910 7.6% 
Between the ages of 18-64 with a disability 6,519 18.5% 
65 years and over with a disability 4,933 40.5% 

   

Source: American Fact Finder 
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk 

 
HOMELESS POPULATION 
In emergency planning, the needs of homeless people are usually categorized within the needs 
of all “special populations.” People who are homeless have limited resources to evacuate, 
stockpile food, store medications, and shelter in place. In addition, people who are homeless 
have limited access to Internet and television, and are often the last to know about 
emergencies. Most do not own vehicles for evacuation purposes, and do not know safe 
locations to which to evacuate. For these reasons, communities often struggle in their approach 
to prepare homeless people for disasters. While informational leaflets, coupled with personal 
trainings, have been effective in helping homeless people prepare for disasters, most 
jurisdictions are unaware of the number of homeless in their community, and even where they 
are located.  

Mason County has been proactive in identifying the needs of the homeless, and has identified a 
total of 276 individuals based on 2017 outreach. Of those, 118 are sheltered homeless, while 
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158 are unsheltered. A total of 81 individuals are considered Chronically Homeless, meaning 
they are an “unaccompanied homeless individual with a disabling condition, who has either 
been continuously homeless for a year or more, or has had at least four (4) episodes of 
homelessness in the past three (3) years (HUD).1 Working with Commerce and Public Health 
Departments, the County will continue to develop information which can be utilized to address 
the needs of vulnerable populations during disaster incidents. Identifying this need, the County 
has developed a strategy within this plan in coordination with the Commerce and Public Health 
Departments to work on potential efforts in this regard. 

2.4 ECONOMY 
Knowing the economic characteristics of a community can assist in the analysis of the 
community’s ability to prepare, respond, and rebuild safer after a natural hazard. Categorizing 
economic vulnerability can encompass many factors, including median household income, 
poverty rates, employment and unemployment rates, housing tenure, and community building 
inventory.  
 
Natural resource industries currently support Mason County's economy and are expected to be 
as important in the future. The County is highly specialized in the production of forestry and 
aquaculture commodities. This specialization focuses on both raw materials and value-added 
products in these industries. Heavy construction and government service also anchor the 
County's economy.  
 
Government is the County's largest employer. Over 22 percent of Mason County's total 
employment was provided by the government sector. The service industry was the largest 
private employer, followed closely by the retail industry. 
 
INCOME AND EMPLOYMENT 
Based on American Community Survey (ACS) estimates, median income for a household in the 
county was $50,406 and $61,062 at the state level (2015 dollars). The median income for a 
family was $56,809. Males had a median income of $44,992 versus $33,982 for females. 

 Census Quick Facts identify the per capita income for the county was $25,015, while the state 
level was $31,762. Approximately 17 percent of the population was below the poverty line; state 
level was approximately 13 percent of population base.2 County poverty levels include 21 
percent under age 18 and 9.0 percent of those age 65 or over. The poverty rate for the county 
was higher than the national rate, and 4 percent higher than the state rate (Figure 2-3).  
 

                                                           
1https://www.hudexchange.info/resources/documents/Defining-Chronically-Homeless-Final-Rule.pdf  

2 Census Quick Facts https://www.census.gov/quickfacts/table/PST045216/53045,53 

https://www.hudexchange.info/resources/documents/Defining-Chronically-Homeless-Final-Rule.pdf
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Figure 2-3 Percent of Population Below Federal Poverty Line 2000-2015 

The poverty rate was much higher in the City of Shelton, where over 28 percent of residents live 
in poverty. Poverty rates for Tribal communities also appear to be consistently higher than 
county, State, and national averages. The estimated poverty rate for the Skokomish Tribe in 
2010 was approximately 29 percent (with a margin of error of +/-4.4 percent).  

In 2017, the employment rate in Mason County was almost 14 percent lower than the nation 
employment rate, at 8.5 percent (see Figure 2-4). Additionally, the unemployment rate for the 
County was 12.9 percent in 2015, compared to 7.9 percent in Washington and 8.3 percent 
Nationwide.  
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Figure 2-4 Mason County 2017 Unemployment Rates 
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CCHHAAPPTTEERR  33::    HHAAZZAARRDD  RRIISSKK  RRAATTIINNGG  
  

PROBABILITY OF OCCURRENCE  
Probability of occurrence is an objective description (High, Medium, Low) of the probability of a 
hazard impacting Mason County within the next 25 years. Probability is based on a limited 
objective appraisal of a hazard’s frequency using information provided by relevant sources, 
observations and trends. 
 
High:       There is a great likelihood that a hazardous event will occur in the next 25 years. 
 
Medium:  There is a moderate likelihood that a hazardous event will occur in the next 25 years. 
 
Low:         There is little likelihood that a hazardous event will occur in the next 25 years. 
 
VULNERABILITY 
Vulnerability is an objective description (High, Medium, Low) of the potential impact a hazard 
could have on Mason County. It is the ratio of population, property, commerce, infrastructure 
and services at risk relative to the entire county. Vulnerability is an estimate generally based on 
a hazard’s characteristics. 

High:       The total population, property, commerce, infrastructure and services of the county     
are uniformly exposed to the effects of the hazard of potentially great magnitude. 

Medium:  The total population, property, commerce, infrastructure and services of the county 
are exposed to the effects of a hazard of moderate influence; or an important 
segment of the population, property, commerce, infrastructure and services is 
exposed to the effects of a hazard. In a worst case scenario there could be a 
disaster of moderate to major, though not catastrophic, proportions. 

 
Low: A limited area or segment of population, property, commerce, and infrastructure or 

service is exposed to the effects of the hazard. In a worst case scenario there could 
be a disaster of minor to moderate proportions.     

  
RISK RATING 
Risk Rating is an objective description (High, Medium, Low) of the overall threat posed by a 
hazard over the next 25 years. It is a subjective estimate of the probability of occurrence and 
vulnerability. 
 
High:     There is a strong potential for a disaster of major proportions during the next 25 years. 

Historically it is suggested that occurrences of multiple disasters of moderate 
proportions are likely. The threat is significant enough to warrant a major program 
effort to prepare for, respond to, recover from, and mitigate against this hazard. This 
hazard should be a major focus of the county’s emergency management training and 
exercise program. 

 
Medium: There is a moderate potential for a disaster of less than major proportions during the 

next 25 years. The threat is great enough to warrant a modest effort to prepare for, 
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respond to, recover from, and mitigate against this hazard. This hazard should be 
included in the county’s emergency management training and exercise program. 

 
Low: There is little potential for a disaster during the next 25 years. The threat is such as to 

warrant no special effort to prepare for, respond to, recover from, and mitigate against 
this hazard. This hazard need not be specifically addressed in the county’s 
emergency management training and exercise program except as dealt with during 
hazard awareness training. 

 
Table 3.1 below shows the hazard risk rating for each hazard identified. 
 

Table 3.1                                                                                                                            
HAZARD RISK RATING                                                                                                             

(Probability, Vulnerability and Risk) 

Natural Hazards: Probability of 
Occurrence Vulnerability Risk Rating 

Drought High Medium Medium 

Earthquake High High High 

Flood High Medium High 

Landslide High Medium High 

Severe Storms High Medium High 

Tsunami Low Low Low 

Volcano Low Low Low 

Wildland Fire High Medium High 

          Technological Hazards: 

Civil Disturbance Low Low Low 

Dam/Reservoir Failure Low Medium Medium 

Epidemic Low Medium Medium 

Hazardous Materials Medium Low Low 

Terrorism Low Low Low 
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CCHHAAPPTTEERR  44::  DDRROOUUGGHHTT  
  

4.1 DEFINITION                             
Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern. 
If the weather pattern lasts a short time (a few weeks or a couple of months), the drought is 
considered short-term. If the weather pattern becomes entrenched and the precipitation deficits 
last for several months or years, the drought is considered to be long-term. It is possible for a 
region to experience a long-term circulation pattern that produces drought, and to have short-
term changes in this long-term pattern that result in short-term wet spells. Likewise, it is possible 
for a long-term wet circulation pattern to be interrupted by short-term weather spells that result 
in short-term drought. 
 
Drought is a prolonged period of dryness severe enough to reduce soil moisture, water, and 
snow levels below the minimum necessary for sustaining plant, animal, and economic systems. 
Droughts are a natural part of the climate cycle. For this document, the County has elected to 
use Washington’s statutory definition of drought (RCW Chapter 43.83B.400), which is based on 
both of the following conditions occurring: 

• The water supply for the area is below 75 percent of normal. 
• Water uses and users in the area will likely incur undue hardships because of the 

water shortage.  
 
4.2 HAZARD IDENTIFICATION 
Drought can have a widespread impact on the environment and the economy, depending upon 
its severity, although it typically does not result in loss of life or damage to property, as do other 
natural disasters. The National Drought Mitigation Center uses three categories to describe 
likely drought impacts: 

• Agricultural—Drought threatens crops that rely on natural precipitation, while also 
increasing the potential for infestation. 

• Water supply—Drought threatens supplies of water for irrigated crops, for 
communities and for fish and salmon and other species of wildlife. 

• Fire hazard—Drought increases the threat of wildfires from dry conditions in forest 
and rangelands. 

In Washington, where hydroelectric power plants generate nearly three-quarters of the 
electricity produced, drought also threatens the supply of electricity. Unlike most disasters, 
droughts normally occur slowly but last a long time. Drought conditions occur every few years in 
Washington. The droughts of 1977 and 2001 (discussed below), the worst and second worst in 
state history, provide good examples of how drought can affect the state. 
 
On average, the nationwide annual impacts of drought are greater than the impacts of any other 
natural hazard. They are estimated to be between $6 billion and $8 billion annually in the United 
States and occur primarily in the agriculture, transportation, recreation and tourism, forestry, and 
energy sectors. Social and environmental impacts are also significant, although it is difficult to 
put a precise cost on these impacts.  
Drought affects groundwater sources, but generally not as quickly as surface water supplies, 
although groundwater supplies generally take longer to recover. Reduced precipitation during a 
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drought means that groundwater supplies are not replenished at a normal rate. This can lead to 
a reduction in groundwater levels and problems such as reduced pumping capacity or wells 
going dry. Shallow wells are more susceptible than deep wells. About 16,000 drinking water 
systems in Washington get water from the ground; these systems serve about 5.2 million 
people. Reduced replenishment of groundwater affects streams. Much of the flow in streams 
comes from groundwater, especially during the summer when there is less precipitation and 
after snowmelt ends. Reduced groundwater levels mean that even less water will enter streams 
when steam flows are lowest.  Reduced water levels in wells also mean that the wells are 
subject to saltwater intrusion.  
 
Much of the area depends on well water, which currently supplies a large portion of Mason 
County residents with their drinking water. Drought conditions within the county increase 
pressure on local aquifers, with increased pumping potentially resulting in saltwater intrusion 
into freshwater aquifers. This, in turn, could cause restrictions on economic growth and 
development. 
 
A drought directly or indirectly impacts all people in affected areas. A drought can result in 
farmers not being able to plant crops or the failure of planted crops. This results in loss of work 
for farm workers and those in related food processing jobs. Other water- or electricity-dependent 
industries are commonly forced to shut down all or a portion of their facilities, resulting in further 
layoffs. A drought can also harm recreational companies that use water (e.g., swimming pools, 
water parks, and river rafting companies) as well as landscape and nursery businesses because 
people will not invest in new plants if water is not available to sustain them. With much of 
Washington’s energy coming from hydroelectric plants, a drought means less inexpensive 
electricity coming from dams and probably higher electric bills. All people would pay more for 
water if utilities increase their rates. This has become an issue within Washington State as a 
whole previously, when a lack of snow pack has decreased hydroelectric generating capacity, 
and raised the electric prices, impacting residents. 
  
4.3 HISTORY 
In the past century, Washington has experienced a number of drought episodes, including 
several that lasted for more than a single season—1928 to 1932, 1992 to 1994, and 1996 to 
1997. Table 4-1 identifies additional drought occurrences in the state. The 1977 drought was the 
worst on record, but the 2001 drought came close to surpassing it in some respects.  
 

Table 4-1 
Drought Occurrences 

July-August 1902  No measurable rainfall in Western Washington 
August 1919 Drought and hot weather occurred in Western Washington  
July – August 1921 Drought in all agricultural sections.  
June-August 1922 The statewide precipitation averaged 0.10 inches.  
March – August 1924 Lack of soil moisture retarded germination of spring wheat.  
July 1925 Drought occurred in Washington  
July 21-August 25, 
1926 

Little or no rainfall was reported.  

June 1928-March 1929 Most stations averaged less than 20 percent of normal rainfall for August and 
September and less than 60 percent for nine months.  
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Table 4-1 
Drought Occurrences 

July – August 1930 Drought affected the entire state. Most weather stations averaged 10 percent or 
less of normal precipitation.  

April 1934-March 1937 The longest drought in the region’s history – the driest periods were April-August 
1934, September-December 1935, and July-January 1936-1937.  

May – September 1938 Driest growing season in Western Washington.  
1952 Every month was below normal precipitation except June. The hardest hit areas 

were Puget Sound and the central Cascades.  
January – May 1964  Drought covered the southwestern part of the state. Precipitation was less than 

40 percent of normal.  
Spring 1966 Drought throughout Washington 
June – August 1967 Drought throughout Washington  
January – August 1973 Dry in the Cascades. 
October 1976 – 
September 1977 

Worst drought in Pacific Northwest history. Below normal precipitation in 
Olympia, Seattle, and Yakima. Crop yields were below normal and ski resorts 
closed for much of the 1976-77 season.  

2001 Governor declared statewide Stage 2 drought in response to severe dry spell.  
June – September 
2003 

Federal disaster number 1499 assigned to 15 counties. The original disaster 
was for flooding but several jurisdictions were included because of previous 
drought conditions.  

March 10, 2005 
Governor Declared 
Drought 

Precipitation levels was below or much below the average from November 
through February, with extremely warm fall and winter months, adversely 
affecting the state’s mountain snow pack.  A warm mid-January removed much 
of the remaining snow pack, with March projections at 66 percent of normal, 
indicating that Washington might be facing a drought as bad as, or worse, than 
the 1977 drought. Late March rains filled reservoirs to about 95 percent. State 
legislature approved $12 million supplemental budget that provided funds to buy 
water, improve wells, and implement other emergency water supply projects. 
Wildfires numbers was about 75 percent of previous five years, but acreage 
burned was three times greater.  

2015 2015 was the year of the “snowpack drought.” Washington State had normal or 
near-normal precipitation over the 2014-2015 winter season. However, October 
through March the average statewide temperature was 40.5 degrees 
Fahrenheit, 4.7 degrees above the 20th century long-term average and ranking 
as the warmest October through March on record. Washington experienced 
record low snowpack because mountain precipitation that normally fell as snow 
instead fell as rain. The snowpack deficit then was compounded as precipitation 
began to lag behind normal levels in early spring and into the summer. With 
record spring and summer temperatures, and little to no precipitation over many 
parts of the state, the snowpack drought morphed into a traditional precipitation 
drought, causing injury to crops and aquatic species. Many rivers and streams 
experienced record low flows.  (See Figure 4-1.) 

 
The County has the following information on drought issues, including years of low precipitation 
and snow pack, as well as sources of power, drinking water and the fishing industry: 

• Three energy curtailments resulted from drought periods prior to 1977, which caused 
temporary unemployment within various industry sectors. 
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• In the summer of 2001, the governor declared a statewide Stage 2 drought in 
response to the worst dry spell since records began in 1929.   

• In 2003, the state and county were in another drought when the county went for over 
60 days without substantial rain. The Office of the State Climatologist stated that the 
summer of 2003 was the driest summer (at that time) since records were officially 
kept. Mason County was included in Presidential Disaster Declaration 1499. 

• In March 2005, Washington Department of Ecology declared a statewide drought. 
The state legislature approved a $12 million supplemental budget request for buying 
water, improving wells, implementing other emergency water-supply projects, and 
hiring temporary state staff to respond to the drought emergency, conduct public 
workshops and undertake drought-related studies. In March, the water supply 
forecast was 66 percent of normal, signaling an extremely poor water year and a 
possible reduction in electricity production. By late spring, due to record precipitation 
in March and April, water filled reservoirs to about 95 percent of capacity, more than 
enough to meet projected electricity demands. Despite projected drought impacts of 
up to $300 million, unexpected spring rains combined with reallocation of water and 
conservation measures by farmers largely mitigated the drought’s impacts. Harvest 
of most crops was near normal levels. While statewide harvests were near normal, 
local farmers who did not receive the spotty rains experienced poor harvests. 
Statewide, the number of wildfires was about 75 percent of average for the previous 
five years, but the acreage burned was three times greater. The largest – the School 
fire – burned 52,000 acres of state-protected lands, 109 homes and 106 other 
buildings, and cost more than $15 million to extinguish. The fire also destroyed half 
of the elk and bighorn sheep and a third of the deer in the Tucannon Game 
Management Unit. 

• Unlike classic droughts, characterized by extended precipitation deficits, 2015 was 
the year of the “snowpack drought.” Washington State had normal or near-normal 
precipitation over the 2014-2015 winter season. However, October through March 
the average statewide temperature was 40.5 degrees Fahrenheit, 4.7 degrees above 
the 20th century long-term average and ranking as the warmest October through 
March on record. Washington experienced record low snowpack because mountain 
precipitation that normally fell as snow instead fell as rain. The snowpack deficit then 
was compounded as precipitation began to lag behind normal levels in early spring 
and into the summer. With record spring and summer temperatures, and little to no 
precipitation over many parts of the state, the snowpack drought morphed into a 
traditional precipitation drought, causing injury to crops and aquatic species. Many 
rivers and streams experienced record low flows.   The Governor declared drought 
on March 13, 2015, for three regions of the state—the Olympic Peninsula, the east 
slopes of the central Cascades and the Walla Walla Basin. The state-level drought 
declaration was extended on April 17, 2015, to include more watersheds, and then 
was extended statewide on May 15, 2015.  Water Resource Inventory Areas (WRIA) 
16, which includes Skokomish-Dosewallips watersheds in Mason and Jefferson 
Counties, were impacted. In May, the Water Supply Availability and Emergency 
Water Executive committees determined that 48 of the 62 watersheds had water 
supply conditions below 75 percent of normal, an area representing 85 percent of the 
state’s geographic area. 

• On November 30, 2018 the Small Business Association sent out a news release 
stating that small nonfarm business were eligible for economic injury disaster loans 
in nine Washington counties to offset economic losses because of reduced revenues 
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caused by drought that began on September 4, 2018. The primary counties are 
Pierce and Thurston and the neighboring counties are Grays Harbor, King, Kitsap, 
Kittitas, Lewis, Mason and Yakima. 

4.4 VULNERABILITY 

Droughts impact individuals (farm owners, tenants, and farm laborers), the agricultural industry, 
and other agriculture-related sectors. Lack of snow pack has forced ski resorts into bankruptcy. 
There is increased danger of forest and wildland fires. Millions of board feet of timber have been 
lost. Loss of forests and trees increases erosion, causing serious damage to aquatic life, 
irrigation, and power development by heavy silting of streams, reservoirs, and rivers. 
 
The severity of a drought depends on the degree of moisture deficiency, the duration, and the 
size and location of the affected area. The longer the duration of the drought and the larger the 
area impacted, the more severe the potential impacts. Droughts are not usually associated with 
direct impacts on people or property, but they can have significant impacts on agriculture, 
wildlife, and fishing, which can impact people indirectly. When measuring the severity of 
droughts, analysts typically look at economic impacts. 
 
Drought produces a complex web of impacts that spans many sectors of the economy and 
reaches well beyond the area experiencing physical drought. This complexity exists because 
water is integral to the ability to produce goods and provide services. Drought can affect a wide 
range of economic, environmental, and social activities. The vulnerability of an activity 
associated with the effects of drought usually depends on its water demand, how the demand is 
met, and what water supplies are available to meet the demand. 
 
All people, property and environments in Mason County could be exposed to some degree to 
the impacts of moderate to extreme drought. Areas densely wooded, especially areas in parks 
throughout the County which host campers, increase the exposure to forest fires. Additional 
exposure comes in the form of economic impact should a prolonged drought occur that would 
impact fishing, recreation, agriculture, and timber harvesting—primary sources of income in the 
planning area. Prolonged drought would also decrease capacity within the watersheds, thereby 
reducing fish runs and, potentially, spawning areas. 
 
Presently, Mason County is not among the nine counties referenced as vulnerable to drought in 
the Washington State Enhanced Hazard Mitigation Plan. The County does not meet at least five 
of the State’s criteria to be considered vulnerable to drought. 
 
4.5 IMPACTS 
Wildfires are often associated with drought. A prolonged lack of precipitation dries out 
vegetation, which becomes increasingly susceptible to ignition as the duration of the drought 
extends. This increases the risk to the health and safety of the residents within the planning 
area, especially those in wildland-urban interface areas. Smoke and particles embedded within 
the smoke are of significant concern for the elderly and very young, especially those with 
breathing problems.  
 
No structures will be directly affected by drought conditions, though some may become 
vulnerable to wildfires, which are more likely following years of drought. Droughts can also have 
significant impacts on landscapes, which could cause a financial burden to property owners. 
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However, these impacts are not considered critical in planning for impacts from the drought 
hazard. 
 
Critical facilities will continue to be operational during a drought unless impacted by fire. Critical 
facility elements such as landscaping may not be maintained due to limited resources, but the 
risk to the County’s critical facilities inventory will be largely aesthetic. For example, when water 
conservation measures are in place, landscaped areas will not be watered and may die. These 
aesthetic impacts are not considered significant. 
 
Economic impact from a drought is associated with different aspects, including potential loss of 
agri- and aqua-cultural production. The County’s economy relies heavily on aquaculture 
(Christmas trees and short rotation woody crops) and agriculture.  Combined, the impact from a 
drought situation on the County’s agri- and aqua-cultural markets for economic sustainability 
could be high.   
 
Additional economic impact stems from the potential loss of critical infrastructure due to fire 
damage and impacts on industries that depend on water for their business, such as fishing 
industries, water-based recreational activities, and public facilities and recreational areas. 
 
Problems of domestic and municipal water supplies have historically been corrected by building 
another reservoir, a larger pipeline, new well, or some other facility. With drought conditions 
increasing pressure on aquifers and increased pumping, which can result in saltwater intrusion 
into fresh water aquifers, resultant reductions or restrictions on economic growth and 
development could occur.  Given potential political issues, a drought situation, if prolonged, 
could restrict building within specific areas due to lack of supporting infrastructure, thereby 
impacting the tax base and economy of the region by limiting growth. In addition, impact to or 
the lack of hydroelectric generating capacity associated with drought conditions as a result of 
reduced precipitation levels could raise electric prices throughout the region. 
 
Environmental losses from drought are associated with aquatic life, plants, animals, wildlife 
habitat, air and water quality, forest fires, landscape quality, biodiversity, and soil erosion. Some 
effects are short-term and conditions quickly return to normal after the drought. Other effects 
linger or even become permanent. Wildlife habitat, for example, may be degraded through the 
loss of wetlands, lakes, and vegetation, but many species will eventually recover from this 
effect. Degraded landscape quality, including soil erosion, may lead to a more permanent loss 
of biological productivity. Life-cycles for fish spawning in the area would have environmental 
impacts years into the future. 
 
4.6 RESULTS 

OVERALL PROBABILITY 
Based on a review of the data, the probability drought conditions throughout the area is 
HIGH. The area has experienced drought conditions, with a drought incident occurring only 
a short period ago (2015). As of the writing of this HIVA, Governor Inslee declared a drought 
emergency on April 4, 2019 and expanded it on May 20, 2019 to cover nearly half of 
Washington State. The snowpack conditions have dropped below 50% and climate 
forecasts are predicting warmer and drier weather throughout the summer. 
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OVERALL VULNERABILITY 
With anticipated increase in temperatures as a result of climate change, drought situations will 
only intensify. With Mason County’s dependence on aqua- and agri-culture, there is a significant 
potential for economic loss in the region. In addition, higher temperatures anticipated with 
climate change would increase vulnerability of the population due to excessive heat, while also 
potentially impacting power supplies at the hydro-dams in the area. Overall vulnerability is 
determined to be a MEDIUM level 

 
RISK RATING 
The Risk Rating for Drought is determined to be a MEDIUM level. There is a moderate potential 
for a drought of less than major proportions during the next 25 years. The threat is great enough 
to warrant reasonable effort to prepare for, respond to, recover from, and mitigate this hazard. 
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CCHHAAPPTTEERR  55::  EEAARRTTHHQQUUAAKKEESS  
  

5.1 DEFINITION 
An earthquake is the vibration of the earth’s surface following a release of energy in the earth’s 
crust. This energy can be generated by a sudden dislocation of the crust or by a volcanic 
eruption. Its epicenter is the point on the earth’s surface directly above the hypocenter of an 
earthquake. The location of an earthquake is described by the geographic position of its 
epicenter and by its focal depth. Earthquakes many times occur along a fault, which is a fracture 
in the earth’s crust. 
EARTHQUAKE CLASSIFICATIONS 
Earthquakes are typically classified in one of two ways: By the amount of energy released, 
measured as magnitude (size or power based on the Richter Scale); or by the impact on 
people and structures, measured as intensity (based on the Mercalli Scale). Magnitude is 
related to the amount of seismic energy released at the hypocenter of an earthquake. It is 
determined by the amplitude of the earthquake waves recorded on instruments. Magnitude is 
represented by a single, instrumentally determined value for each earthquake event. Intensity 
indicates how the earthquake is felt at various distances from the earthquake epicenter. 
Magnitude 
Currently the most commonly used magnitude scale is the moment magnitude (Mw) scale, with 
the follow classifications of magnitude: 

• Great—Mw > 8 
• Major—Mw = 7.0—7.9 
• Strong—Mw = 6.0—6.9 
• Moderate—Mw = 5.0—5.9 
• Light—Mw = 4.0—4.9 
• Minor—Mw = 3.0—3.9 
• Micro—Mw < 3 

Estimates of moment magnitude roughly match the local magnitude scale (ML) commonly called 
the Richter scale. One advantage of the moment magnitude scale is that, unlike other 
magnitude scales, it does not saturate at the upper end. That is, there is no value beyond which 
all large earthquakes have about the same magnitude. For this reason, moment magnitude is 
now the most often used estimate of large earthquake magnitudes. 
Intensity 
There are many measures of the severity or intensity of earthquake ground motions. The 
Modified Mercalli Intensity scale (MMI) (Table 5-1) was widely used beginning in the early 
1900s. MMI is a descriptive, qualitative scale that relates severity of ground motions to the types 
of damage experienced. MMI values range from I to XII (USGS, 1989):                                                                                                              
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Table 5-1  
Modified Mercalli Intensity (MMI) Scale Descriptions 

MMI VALUE DESCRIPTION 

I Not felt except by a very few under especially favorable conditions 

II Felt only by a few persons at rest, especially on upper floors of buildings. 

III Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many 
people do not recognize it is an earthquake. Standing cars may rock slightly. 
Vibrations similar to the passing of a truck. Duration estimated. 

IV Felt indoors by many, outdoors by few during the day. At night, some awakened. 
Dishes, windows, doors disturbed; walls make cracking sound. Sensation like a 
heavy truck striking building. Standing cars rocked noticeably. 

V Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable 
objects overturned. Pendulum clocks may stop. 

VI Felt by all; many frightened. Some heavy furniture moved; a few instances of fallen 
plaster. Damage slight. 

VII Damage negligible in buildings of good design and construction; slight in well-built 
ordinary structures; considerable in poorly built or badly designed structures. Some 
chimneys broken. 

VIII Damage slight in specially designed structures; considerable damage in ordinary 
buildings with partial collapse. Damage great in poorly built structures. Fall of 
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. 

IX Damage considerable in specially designed structures; well-designed frame 
structures thrown out of plumb. Damage great in substantial buildings, with partial 
collapse. Buildings shifted off foundations. 

X Some well-built wooden structures destroyed; most masonry and frame structures 
destroyed with foundations. Rails bent. 

XI Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent 
greatly. 

X Damage total. Lines of sight and level are distorted. Objects thrown into the air. 
 
More accurate, quantitative measures of the intensity of ground shaking have largely replaced 
the MMI and are used in this mitigation plan. These scales use terms that can be physically 
measured with seismometers, such as the acceleration, velocity, or displacement (movement) 
of the ground. The intensity may also be measured as a function of the frequency of earthquake 
waves propagating through the earth. In the same way that sound waves contain a mix of low-, 
moderate- and high-frequency sound waves, earthquake waves contain ground motions of 
various frequencies. The behavior of buildings and other structures depends substantially on the 
vibration frequencies of the building or structure versus the frequency of earthquake waves. 
Earthquake ground motions also include both horizontal and vertical components. 
 

5.2 HAZARD IDENTIFICATION  
It is generally agreed that three source zones exist for Pacific Northwest quakes: a shallow 
(crustal) zone; the Cascadia Subduction Zone; and a deep, intraplate “Benioff” zone. These 
are shown in Figure 5-1. More than 90 percent of Pacific Northwest earthquakes occur 
along the boundary between the Juan de Fuca plate and the North American plate.  
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An earthquake will generally produce the strongest ground motions near the epicenter (the 
point on the ground above where the earthquake initiated) with the intensity of ground 
motions diminishing with increasing distance from the epicenter. The intensity of ground 
shaking at a given site depends on four main factors: 

• Earthquake magnitude 
• Earthquake epicenter 
• Earthquake depth 
• Soil or rock conditions at the site, which may amplify or de-amplify earthquake 

ground motions. 

 
Figure 5-1 Earthquake Types in the Pacific Northwest 

For any given earthquake, there will be contours of varying intensity of ground shaking with 
distance from the epicenter. The intensity will generally decrease with distance from the 
epicenter, and often in an irregular pattern, not simply in concentric circles. The irregularity is 
caused by soil conditions, the complexity of earthquake fault rupture patterns, and directionality 
in the dispersion of earthquake energy. 
Washington State as a whole is one of the most seismically active states in United States. 
Figure 5-2 depicts the faults and seismogenic folds known or suspected to be active according 
to the 2013 Washington State Hazard Mitigation Plan. 
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Figure 5-2 Washington State Seismogenic Folds and Active Faults 

Local Faults 
There are a number of faults running near or through Mason County (see Figure 5-3), including 
the Saddle Mountain East Fault, Frigid Creek Fault, and Canyon Creek Fault, which are located 
north and west of Hoodsport near the Olympic National Forest (USGS, 2015a). The Saddle 
Mountain fault was first recognized in the early 1970’s. Drowned trees and trench excavations 
demonstrate that the fault produced a MW 6.5-7.0 earthquake 1,000-1,300 years ago, likely 
occurring with the MW 7.5 Seattle fault earthquake 1,100 years ago.   
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Figure 5-3 Mason County Faults 
 
5.3 HISTORY 
Mason County is subject to Modified Mercalli Intensity VII or IX from several sources: the 
Canyon River-Price Lake fault zone (Walsh and Logan, 2007; Barnett and others, 2012), which 
generated earthquakes about 1,000, 1,800, and 3,500 years ago; the Seattle and Tacoma 
faults, which generated large earthquakes about 1,000 years ago (Nelson and others, 2003; 
Sherrod and others, 2004); and the Cascadia subduction zone, which generated large 
magnitude earthquakes as recently as a few hundred years ago. Abundant physical evidence 
for an earthquake in AD 1700 on the Cascadia subduction zone includes evidence for abrupt 
tectonic subsidence. This event was probably about an M9 and is the largest earthquake in the 
Pacific Northwest in the historic or paleoseismic record. The evidence for this earthquake is 
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documented in Atwater and others (2005) and Goldfinger and others (2012). This fault has an 
average recurrence interval of approximately 500 years for earthquakes of about M9, making it 
the most active fault that can affect Mason County. Significant losses would also result from 
repeat of a Benioff Zone earthquake such as the Nisqually earthquake. These earthquakes can 
be larger than the M6.8 Nisqually earthquake, and the project team modeled an M7.2 scenario 
in about the same place (FEMA Risk Report, 2017). 

Based on geologic evidence along the Washington coast, the Cascadia Subduction Zone has 
ruptured and created tsunamis at least seven times in the past 3,500 years and has a 
considerable range in recurrence intervals, from as little as 140 years between events to more 
than 1,000 years. The last Cascadia Subduction Zone-related earthquake is believed to have 
occurred on January 26, 1700, and researchers predict a 10 to 14 percent chance that another 
could occur in the next 50 years. Table 5-2 lists past seismic events that have affected the 
areas in and around Mason County. Those which directly impacted Mason County are 
highlighted.  The County has received two disaster declarations as a result of earthquake 
damage – the Nisqually Earthquake, which occurred on February 28, 2001, and the May 11, 
1965 earthquake. Figure 5-4 is a newspaper article concerning the 1946 earthquake impacting 
the area, while Figure 5-5 (source unknown) illustrates impact from the April 29, 1965 
earthquake. 

 

 
Figure 5-4 Seattle Times Article - February 14, 1946 Earthquake 
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Figure 5-5 April 29, 1965 Earthquake 

Table 5-2 
Historical Earthquakes Impacting Mason County 

Year Magnitude Epicenter Type 

2/28/2001 (DR 
1361) 

6.8 Olympia (Nisqually) Benioff 

6/10/2001 5.0 Matlock Benioff 
7/3/1999 5.8 8.0 km N of Satsop Benioff 
6/23/1997 4.7 Bremerton Shallow Crustal 
5/3/1996 5.5 Duvall Shallow Crustal 
1/29/1995 5.1 Seattle-Tacoma Shallow Crustal 
2/14/1981 5.5 Mt. St. Helens (Ash) Crustal 
9/9/76 4.5 Union Benioff Zone (28 miles deep) 
5/11/1965 (DR 196) 6.6 18.3 KM N of Tacoma Benioff 
4/29/1965 6.5 12 miles North of Tacoma Benioff 
1/13/1949 7.0 12.3 KM ENE of Olympia Benioff 
6/23/1946 7.3 Strait of Georgia Benioff 
2/14/1946 6.3 Puget Sound Benioff 
4/1945 5.7 Northbend (8 miles 

south/southeast) 
Unknown 

1939 5.8 Puget Sound – Near Vashon 
Island 

Unknown 

1932 5.3 Central Cascades Unknown 
1/23/1920 5.5 Puget Sound Unknown 
12/6/1918 7.0 Vancouver Island Unknown 
8/18/1915 5.6 North Cascades Unknown 
1/11/1909 6.0 Puget Sound Unknown 
4/30/1882 5.8 Olympia area Unknown 
12/15/1872 6.8 Pacific Coast  Unknown 
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5.4 VULNERABILITY                                                                          
Earthquakes can last from a few seconds to over five minutes; they may also occur as a series 
of tremors over several days. The actual movement of the ground in an earthquake is seldom 
the direct cause of injury or death. Casualties generally result from falling objects and debris, 
because the shocks shake, damage or demolish buildings and other structures. Disruption of 
communications, electrical power supplies and gas, sewer and water lines should be expected. 
Earthquakes may trigger fires, dam failures, landslides, or releases of hazardous material, 
compounding their disastrous effects. 
 
Small, local faults produce lower magnitude quakes, but ground shaking can be strong, and 
damage can be significant in areas close to the fault. In contrast, large regional faults can 
generate earthquakes of great magnitudes but, because of their distance and depth, they may 
result in only moderate shaking in an area. 
 
USGS ground motion maps based on current information about fault zones show the PGA that 
has a certain probability (2 or 10 percent) of being exceeded in a 50-year period. The PGA is 
measured in %g. Figure 5-6 shows the PGA with a 2 percent exceedance chance in 50 years in 
Washington. 
 
 
 
 

 

 

 

 

 

 
 

Figure 5-6 PGA with 2-Percent Probability of Exceedance in 50 Years, Northwest Region 
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Several faults within Mason County have the potential to cause direct impact. The area also is 
vulnerable to impact from an event outside the County, although the intensity of ground motions 
diminishes with increasing distance from the epicenter. As a result, the entire population of 
Mason County is exposed to both direct and indirect impacts from earthquakes. The degree of 
direct impact (and exposure) is dependent on factors including the soil type on which homes are 
constructed, the proximity to fault location, the type of materials used to construct residences 
and facilities, etc. Indirect impacts are associated with elements such as the inability to 
evacuate the area as a result of earthquakes occurring in other regions of the state as well as 
impact on commodity flow for goods and services into the area, many of which are serviced only 
by one roadway in or out.  Impact from other parts of the state could require shipment of 
supplies via a barge. Evacuation points of potential concern include: 

• Landslides associated with an earthquake occurring along Highway 101 and  
• Impact on State Route 3, which connects to Highway 101. 

5.5 Impacts                                                                                                                                      
The entire population of Mason County is potentially exposed to direct and indirect impacts from 
earthquakes. Two of the most vulnerable populations to a disaster incident such as this are the 
young and the elderly. Mason County has a fairly high population of retirees and individuals with 
disabilities, both higher than the state averages. The need for increased rescue efforts and/or to 
provide assistance to such a large population base could tax the first-responder resources in the 
area during an event. Although many injuries may not be life-threatening, people will require 
medical attention and, in many cases, hospitalization. Potential life-threatening injuries and 
fatalities are expected; these are likely to be at an increased level if an earthquake happens 
during the afternoon or early evening. 

 
The degree of exposure is dependent on many factors, including the soil type their homes are 
constructed on, quality of construction, their proximity to fault location, etc. Whether impacted 
directly or indirectly, the entire population will have to deal with the consequences of 
earthquakes to some degree. Business interruption could keep people from working, road 
closures could isolate populations, and loss of functions of utilities could impact populations that 
suffered no direct damage from an event itself. 
 
The number of people without power or water will be high, especially given the number of wells 
on which the County relies to supply water to individuals who most likely do not have generators 
to run pumps on the wells. This need will increase the number of individuals seeking shelter 
assistance.  
  
There are over 30,700 buildings in the Mason County, with an estimated total replacement value 
of $4.0 billion. Most of the buildings are residential, and most of the building stock is of 
considerable age and not supported by building codes which increase resilience to seismic 
events. Portions of these buildings are constructed out of unreinforced masonry; many have 
chimneys that may be in need of repair, and many, because of the age of the building stock, 
may contain some level of asbestos in building components such as the boiler room, ceiling 
tiles, carpeting, or glue. Since all structures in the area are susceptible to earthquake impacts to 
varying degrees (including liquefaction and landslides), these figures represent total numbers 
region-wide for property exposure to seismic events.   
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All critical facilities in Mason County are exposed to the earthquake hazard. Additionally, 
hazardous materials releases can occur during an earthquake from fixed facilities or 
transportation-related incidents. Transportation corridors can be disrupted during an 
earthquake, leading to the release of materials to the surrounding environment. Facilities 
holding hazardous materials are of particular concern because of possible isolation of 
residences surrounding them. During an earthquake, structures storing these materials could 
rupture and leak into the surrounding area or an adjacent waterway, having a disastrous effect 
on the environment. As a portion of the county is a coastal community, this is of particular 
concern as spills into water bodies, including the coastline or significant rivers in the area, could 
have devastating impact. Additionally, the potential for landslide-induced roadway closure is of 
significant concern. Closure of major arterials could require increased evacuation periods in 
some instances by several hours. 
 
Economic losses due to earthquake damage include damage to buildings, including the cost of 
structural and non-structural damage, damage to contents, and loss of inventory, loss of wages 
and loss of income. Loss of tax base both from revenue and lack of improved land values will 
increase the economic loss to the County and its planning partners. In addition, loss of goods 
and services may hamper recovery efforts, and even preclude residents from rebuilding within 
the area.   
 
Earthquake-induced landslides can significantly impact habitat. It is also possible for streams to 
be rerouted after an earthquake. This can change water quality, possibly damaging habitat and 
feeding areas. There is a possibility of streams fed by groundwater drying up because of 
changes in underlying geology. 

5.6 RESULTS 
PROBABILITY OF OCCURRENCE 
Minor earthquakes occur frequently near Mason County. Although many aren’t felt, the 
historical occurrence indicates that the area is an active earthquake zone. Based on review 
of the data, there is a HIGH likelihood that a large earthquake will occur within the next 25 
years in Mason County. 

VULNERABILITY 
The entire population, property, commerce, and infrastructure of Mason County is 
vulnerable to earthquakes. A high number of structures, especially within the city limits of 
Shelton, are designated as pre-code buildings. These may not perform well during an 
earthquake compared to structures built after code implementation. Unincorporated areas of 
Mason County have a large percentage of buildings located in the moderate-high 
liquefaction zone. Based on the potential impact, the overall vulnerability is determined to be 
a HIGH. 

RISK RATING 
The risk rating for earthquakes in Mason County is rated as a HIGH as there is a strong 
potential for an earthquake of major proportions during the next 25 years. The rating warrants a 
major program effort to prepare for, respond to, recover from, and mitigate against this hazard. 
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CCHHAAPPTTEERR  66::  FFLLOOOODD  
  

6.1 DEFINITION 
 
A flood is the inundation of normally dry land resulting from the rising and overflowing of a body 
of water 

Types of floods in Washington State are primarily:  
Riverine 
Riverine floods are the most common flood type. They occur along a channel, and include 
overbank and flash flooding. Channels are defined ground features that carry water through and 
out of a watershed. They may be called rivers, creeks, streams, or ditches. When a channel 
receives too much water, the excess water flows over its banks and inundates low-lying areas 
(FEMA, 2005). 
Flash Floods 
A flash flood is a rapid, extreme flow of high water into a normally dry area, or a rapid water 
level rise in a stream or creek above a predetermined flood level, beginning within six hours of 
the causative event (e.g., intense rainfall, dam failure, ice jam). The time may vary in different 
areas. Ongoing flooding can intensify to flash flooding in cases where intense rainfall results in a 
rapid surge of rising floodwaters (NWS, 2009). 
 
Coastal Flooding 
Coastal flooding is the flooding of normally dry, low-lying coastal land, primarily caused by 
severe weather events along the coast, estuaries, and adjoining rivers. These flood events are 
some of the more frequent, costly, and deadly hazards that can impact coastal communities. 
Factors causing coastal flooding include: 

• Storm surges, which are rises in water level above the regular astronomical tide 
caused by a severe storm’s wind, waves, and low atmospheric pressure. Storm 
surges are extremely dangerous, because they are capable of flooding large coastal 
areas. 

• Large waves, whether driven by local winds or swell from distant storms, raise 
average coastal water levels and individual waves roll up over land. 

• High tide levels are caused by normal variations in the astronomical tide cycle. 
• Other larger scale regional and ocean scale variations are caused by seasonal 

heating and cooling and ocean dynamics. 

Coastal floods are extremely dangerous, and the combination of tides, storm surge, and waves 
can cause severe damage. Coastal flooding is different from river flooding, which is generally 
caused by severe precipitation. Depending on the storm event, in the upper reaches of some 
tidal rivers, flooding from storm surge may be followed by river flooding from rain in the upland 
watershed. This increases the flood severity.   
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6.2 HAZARD IDENTIFICATION 

Flooding is the most common hazard occurring in Mason County, and is mostly due to riverine 
and urban flooding. Riverine flooding is seen on all main rivers and tributaries in the rural 
portions of the county. Urban flooding generally occurs within the boundaries of the City of 
Shelton, and the Belfair and Allyn urban growth areas. In addition, the County is also subject to 
coastal flooding. 
FEMA 2017 Flood Maps 
FEMA performed a new flood study for Mason County that resulted in the creation of new flood 
maps which were adopted in March 2017. The project updated flood modeling along the Mason 
County coastline, as well as multiple riverine and lake analyses throughout the county.  
 
Mason County’s 100- and 500-year flood areas are illustrated in Figure 6-1. It should be noted 
that only a very small area, or 0.3863 square miles of land fall within the 500-year flood hazard 
area based on the 2017 FIRMs.  
 

  
 Figure 6-1 Mason County 100-and 500-Year Flood Hazard Areas  
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Principal Flooding Sources 
Most flooding in Mason County is due to river and urban flooding. Riverine flooding is seen on 
all main rivers and tributaries in the rural portions of the county. Urban flooding generally occurs 
within the boundaries of the Shelton, Belfair, and Allyn urban growth areas. 
Principal flooding sources in Mason County are influenced by several rivers, including the 
Satsop, Tahuya, Union, and Skokomish Rivers. Flooding in the first three rivers can effectively 
cut off pockets of residents due to mudslides and water over the roadways. The primary flood 
concern in Mason County is the Skokomish River. The National Weather Service (NWS) refers 
to the Skokomish River as the “flashiest river in Washington, where a teaspoon of rain can 
result in flooding.” Flooding on the Skokomish River used to cause closure of U. S. Highway 
101, the main north-south route through Mason County, at least once annually. Since two recent 
mitigation projects, removal of the Nalley Farm Dikes and replacement of the Purdy Creek 
Bridge, U.S. Highway 101 has not had a closure during flood season. 
  
The Skokomish River Basin, located on the Great Bend of Hood Canal, is a natural fjord-like 
arm of the Puget Sound and water of national significance identified by the U.S. Environmental 
Protection Agency (EPA). The Skokomish River is the largest source of freshwater to Hood 
Canal and of critical importance to the overall health of Hood Canal, draining approximately 240 
square miles of forested terrain into Hood Canal. According to a 2015 study conducted by the 
US Army Corps of Engineers (USACE), the ecosystem in the Skokomish River Basin, which 
includes the Skokomish Indian Reservation, has been significantly degraded, with high 
sediment load, reduced flows, and encroachment on the floodplain by human-made structures 
causing continued degradation of natural ecosystem structures, functions, and processes 
throughout the basin. Channel capacity of the main stem and South Fork Skokomish Rivers, as 
well as Vance Creek have been significantly reduced due to sediment accumulation. The main 
stem has lost about 10,000 cfs of flow capacity since 1941 (USACE, 2015, p. 77). Aggradation 
is suspected to have been occurring since 1912 as a result of flooding evidence experienced at 
that time.  During storms, gravel eroded from landslides deposits and is transported to lower 
channels as bedload.  As floodwaters recede, the streams and rivers do not have enough 
stream energy to transport the bedload, causing accumulation in channels, increasing the level 
of floodwaters over the banks due to lower stream capacity. Over the course of time, this has, 
and will continue to increase flooding both in frequency and size in the area. 

6.3 HISTORY 
Areas of the Tahuya Peninsula have been severely impacted by flooding from both the Tahuya 
and Union Rivers, in addition to the majority of the smaller creeks.  Incidents such as the 
December 2007 severe storm event impacted several small creeks along US Highway 101 
between Hoodsport and Lilliwaup.  These creeks include Finch, Clark, Miller, and Sund Creeks 
(see Figure 6-2 below).  Incidents such as the December 2007 storm event resulted in large 
quantities of alluvial material being deposited in the lower stream reaches. These streams now 
exhibit significant aggradation, which has elevated the streambeds and consequently will likely 
continue to cause flooding. Finch Creek experienced severe bank erosion. At least six (6) 
property owners required bank armoring in order to protect homes and septic systems. Several 
homes in the Holiday Beach area (Miller Creek) experienced flooding.  
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Figure 6-2 Finch, Clark, Miller and Sund Creeks 

 
Major floods in Mason County have resulted from intense rainstorms customarily between 
October and April. Table 6-1 highlights typical historical flood events.  
 

Table 6-1 
Flood Events Impacting Mason County 1964-2016 

Disaster 
Number 

Declaration Date Disaster 
Type 

Incident 
Type 

Title Incident Begin 
Date 

Incident 
End Date 

PA Dollars 
Obligated or 

Losses  
(State) 

4253 2/2/2016 DR Flood 

Severe Winter 
Storm, Straight-
Line Winds, 
Flooding, 
Landslides, and  
Tornado 

12/1/2015 12/14/2015 $3,166,346 
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Table 6-1 
Flood Events Impacting Mason County 1964-2016 

Several days of heavy rain in December 2015 resulted in widespread flooding of roadways, homes, and property. On 
February 2, 2016, Federal disaster aid was made available to the State of Washington to supplement state, tribal, and local 
recovery efforts in the Mason County and other areas affected by the flooding. 

1817 1/30/2009 DR Flood 

Severe Winter 
Storm, Landslides, 
Mudslides, & 
Flooding 

1/6/2009 1/16/2009  

January 2009- Washington State was hit with severe winter storms that brought heavy rains and warmer temperatures, 
resulting in snow melting causing flooding, land- and mudslides. ~12 county roads were impacted by flooding; three homes 
were destroyed; two had major damage; three had minor damage; and 12 more were affected. Costs for damages due to 
flooding were estimated at $750,000. Mason County received $65,000 of HMGP funds to update their HMP. 

1172 4/2/1997 DR Flood 
Heavy Rains, Snow 
Melt, Flooding, 
Land Slides 

3/18/1997 3/28/1997 $50,889,413 

A week of torrential rain in late March 1997 created flooding and landslides in multiple places in Washington State. In 
Mason County, multiple roads were closed and five homes were posted for evacuation. 

883 11/26/1990 DR Flood Severe Storms & 
Flooding 11/9/1990 12/20/1990 $2.9 million  

Two individuals died as a result of this incident statewide. Over the Thanksgiving weekend, between 8 and 15 inches of rain 
fell. County road damage, including replacement costs for a bridge over Mission Creek, totaled $260,000. Several homes 
were extensively damaged in the Skokomish Valley and two homes were uninhabitable. Twenty-five people were evacuated 
from the Skokomish Valley. Highways and roads were closed. Residents lost power. On November 26, 1990, Federal 
disaster aid was made available. Mason County received $754,238 of HMGP funds for the East Bourgault Road area 
property acquisition project. 

612 12/31/1979 DR Flood 
Storms, High Tides, 
Mudslides & 
Flooding 

12/31/1979 12/31/1979  

Heavy rains and snowmelt caused floods, mudslides, and road washouts. Twenty-eight Skokomish Valley residents were 
evacuated. Damage to county roads was estimated at $375,000 to $515,000 and damage to other property was estimated 
at $160,000. 

492 12/13/1975 DR Flood Severe Storms & 
Flooding 12/13/1975 12/13/1975  

Damage to county roads totaled ~ $185,000. Flooding in Skokomish Valley damaged a number of levees. Numerous 
residences had water damage. Several persons were evacuated from their homes by boat. The total estimate of damage to 
private and farm land was $300,000. 

414 1/25/1974 DR Flood 
Severe Storms, 
Snowmelt & 
Flooding 

1/25/1974 1/25/1974 Unknown 

Impacts included roadway closures resulting from flooding and landslides in the area. 

185 12/29/1964 DR Flood Heavy Rains & 
Flooding 12/29/1964 12/29/1964  

In December 1964, snow and heavy rains caused slides and run-off knocking two houses 12 feet off of their foundations, 
covering half of Hwy 21 above Alderbrook. One house was unoccupied. The other residents were not injured. Slides and 
running water closed the Purdy Cut-Off Road. Snow accumulation amounted to 20 inches in Union and Hoodsport areas, 
19 inches at Lilliwaup, 16 inches at Dayton, 20 inches in the Matlock area, and 36 inches at the upper end of Lake 
Cushman. Shelton, Kiamichi, and Mary M. Knight schools were closed for 1 day. Falling branches and the weight of the 
snow caused numerous power outages. Numerous reports were received of roofs of barns, sheds, carports, and garages 
collapsing under the weight of the snow. Snow (4 ½ feet deep) closed logging operations at Camps Grisdale and Govey. 
Dairymen in the Skokomish Valley couldn’t operate milking machines or water cattle due to power outages. At the height of 
the storm only 150 of the 1600 PUD customers had electricity. Cost of the storm damage was estimated between $25,000 
and $30,000. 
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Tidal changes from Hood Canal combined with increased runoff from the Olympics have also 
produced a history of frequent flooding in Mason County. 

6.4 VULNERABILITY  
All types of flooding can cause widespread damage throughout rural and urban areas, including 
but not limited to: water-related damage to the interior and exterior of buildings; destruction of 
electrical and other expensive and difficult-to-replace equipment; injury and loss of life; 
proliferation of disease vectors; disruption of utilities, including water, sewer, electricity, 
communications networks and facilities; loss of agricultural crops and livestock; placement of 
stress on emergency response and healthcare facilities and personnel; loss of productivity; and 
displacement of persons from homes and places of employment. 
   
The principal factors affecting flood damage are flood depth and velocity. The deeper and faster 
flood flows become, the more damage they can cause. Shallow flooding with high velocities can 
cause as much damage as deep flooding with slow velocity. This is especially true when a 
channel migrates over a broad floodplain, redirecting high velocity flows and transporting debris 
and sediment. Flood severity is often evaluated by examining peak discharges.  Figure 6-3 and 
Figure 6-4 illustrates the December 3, 2007 Severe Storm event (DR-1734), when U.S. 
Highway 101 was inundated due to approximately four feet of floodwaters crossing the roadway. 
Other areas of the Tahuya Peninsula have been severely impacted by flooding from both the 
Tahuya and Union Rivers, but also the majority of the smaller creeks.   
 

 

Figure 6-3 December 3, 2007 Incident on Highway 101 North of Shelton 



MMaayy  22001199  MMaassoonn  CCoouunnttyy  HHIIVVAA  PPaaggee  4455  
  

 

Figure 6-4 Belfair-Tahuya Bridge on the Tahuya River December 2007 (DR 1734) 

6.5 IMPACTS 
The impact of flooding on life, health and safety is dependent upon several factors including the 
severity of the event and whether or not adequate warning time is provided to residents. 
Exposure represents the population living in or near floodplain areas that could be impacted 
should a flood event occur. Additionally, exposure should not be limited to only those who reside 
in a defined hazard zone, but everyone who may be affected by the effects of a hazard event 
(e.g., people are at risk while traveling in flooded areas, or their access to emergency services 
is compromised during an event). The degree of that impact will vary and is not measurable. 
 
Of significant concern is the number of tourists who can be impacted during periods of flooding. 
Tourism is a fairly large economy within the planning area (the Olympic National Forest, water 
sports, large recreational camping locations, Little Creek Casino, owned by the Squaxin Tribe), 
with many tourists traveling through the area to view the scenic area. In addition, tourism is 
increased as a result of recreational activities, especially during summer months. 
 
The number of injuries and casualties resulting from flooding is generally limited based on 
advance weather forecasting, blockades, and warnings. Therefore, injuries and deaths generally 
are not anticipated if proper warning and precautions are in place. Ongoing mitigation efforts 
should help to avoid the most likely cause of injury, which results from persons trying to cross 
flooded roadways or channels during a flood. 
 
Floods also frequently damage power transmission and sometimes power generation, which 
then has other effects caused by the loss of power. This includes loss of drinking water 
treatment and water supply, which may result in loss of drinking water or severe water 
contamination. It may also cause the loss of sewage disposal facilities. Lack of clean water 
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combined with human sewage in the flood waters raises the risk of waterborne diseases, which 
can include typhoid, giardia, cryptosporidium, cholera and many other diseases depending upon 
the location of the flood.  

Damage to roads and transportation infrastructure may make it difficult to mobilize aid to those 
affected or to provide emergency health treatment. 

Impact on the economy related to a flood event in Mason County would include loss of property 
and associated tax revenue, as well as potential loss of businesses. Depending on the duration 
between onset of the event and recovery, businesses within the area may not be able to sustain 
the economic loss of their business being disrupted for an extended period of time. Historical 
data has demonstrated that those businesses impacted by a disaster are less likely to reopen 
after an event. 
 
Flooding is a natural event, and floodplains provide many natural and beneficial functions. 
Nonetheless, with human development factored in, flooding can impact the environment in 
negative ways. 
  
6.6 RESULTS 

PROBABILITY OF OCCURRENCE 
Mason County experiences some level of flood almost annually so the probability of flooding is 
rated as HIGH.  
 
VULNERABILITY 
The City of Shelton and the Unincorporated Areas of Mason County have the largest 
percentage of buildings located in the SFHA. In addition, these two areas have the highest 
projected dollar loss, making them especially vulnerable to flooding. While structural damage 
may vary due to flood depths and existing floodplain management regulations, there is a fairly 
high rate of property ownership that does not have flood insurance. For those reasons the 
vulnerability is rated as MEDIUM. 
 
RISK RATING  
Based on a review of the data and the hazard risk rating criteria the risk for flooding is HIGH. 
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CCHHAAPPTTEERR  77::  LLAANNDDSSLLIIDDEE  
  

7.1 DEFINITION 
 
A landslide is defined as the sliding movement of masses of loosened rock and soil down a 
hillside or slope. Such failures occur when the strength of the soils forming the slope is 
exceeded by the pressure acting upon them, such as weight or saturation. Earthquakes provide 
many times more energy than needed to initiate soil liquefaction, enhancing not only the 
probability of a landslide, but also its magnitude.  
 
A mudslide or debris flow is a fast-moving fluid mass of rock fragments, soil, water, and organic 
material with more than half of the particles being larger than sand size. Generally, these types 
of movement occur on steep slopes or in gullies and can travel long distances. Typically, debris 
flows result from unusually high rainfall, or rain-on-snow events. 
 
A rock fall is the fall of newly detached segments of bedrock of any size from a cliff or steep 
slope. The rock descends by free fall, bouncing, or rolling. Movements are very rapid to 
extremely rapid, and may not be preceded by minor movements. 

7.2 HAZARD IDENTIFICATION 
The best predictor of where slides and earth flows might occur is the location of past 
movements. Past landslides can be recognized by their distinctive topographic shapes, which 
can remain in place for thousands of years. Most landslides recognizable in this fashion range 
from a few acres to several square miles. Most show no evidence of recent movement and are 
not currently active. A small portion of them may become active in any given year. The 
recognition of ancient dormant mass movement sites is important in the identification of areas 
susceptible to flows and slides because they can be reactivated by earthquakes or by 
exceptionally wet weather. Also, because they consist of broken materials and frequently 
involve disruption of groundwater flow, these dormant sites are vulnerable to construction-
triggered sliding.   
 
Coastal communities within Mason County are subject to beach erosion of feeder bluffs, which 
is a coastal bluff that delivers sediment to the beach over an extended period time, and 
contributes sediment.  The term Feeder Bluff is widely used on Puget Sound to describe actively 
eroding bluffs and provide sediments to nearby beaches.  Mason County is subject to landslides 
and soil erosion due to wind, water, and flooding at all times of the year; the landslides and soil 
erosion are largely concentrated on coastal bluffs on a fairly large percent of the total marine 
shoreline within the County (Washington State Department of Ecology, 1980).  
 
The Hood Canal area has experienced significant slides in the past, with major efforts occurring 
to stabilize the landslides with drainage and structural improvements (see Figure 7-1 - Photo 
courtesy of the Dept. of Ecology [5/8/1999, #99-25-2]). 
 
Figure 7-2 illustrates the landslide hazard Critical Areas identified within the County’s 
Comprehensive Plan (for reference purposes only) (Mason County Comprehensive Plan, 2017).  
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Figure 7-1 House destroyed by landslide in Lilliwaup during 1998-1999 winter storm 

 

Figure 7-2 Comprehensive Plan Identified Critical Areas - Landslide Hazard Area 

Washington is one of seven states listed by the Federal Emergency Management Agency as 
being especially vulnerable to severe land stability problems. Topographic and geologic factors 
cause certain areas of Mason County to be highly susceptible to landslides. Ground saturation 
and variability in rainfall patterns are also important factors affecting slope stability in area 
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susceptible to landslides. Strong earthquake shaking can cause landslides on slopes that are 
otherwise stable.  
 
7.3 HISTORY 
Landslides have been associated with disaster declarations for severe storms and flooding 
events in Mason County, as listed in Table 7-1. There is one record of a fatality due to landslide 
in the county occurring when a landslide struck a residence during the 2007 storm event. Since 
1964, a total of 10 weather events have included impact from landslides.  However, the County 
has never received a disaster declaration specifically typed Landslide by FEMA.   
 

Table 7-1 
Mason County FEMA-Declared Events 1964 - 2016 

Disaster 
Number 

IA 
Program 
Declared 

PA 
Program 
Declared 

Declaration 
Date 

Incident 
Type 

Title Incident 
Begin Date 

Incident 
End Date 

4253 No Yes 2/2/2016 Flood Severe Winter 
Storm, Straight-Line 
Winds, Flooding, 
Landslides, 
Mudslides 

12/1/2015 12/14/2015 

4249 No Yes 1/15/2016 Severe 
Storm(s) 

Severe Storms, 
Straight-Line Winds, 
Flooding, Landslides, 
And Mudslides 

11/12/2015 11/21/2015 

4056 No Yes 3/5/2012 Severe 
Storm(s) 

Severe Winter 
Storm, Flooding, 
Landslides, And 
Mudslides 

1/14/2012 1/23/2012 

1817 No Yes 1/30/2009 Flood Severe Winter 
Storm, Landslides, 
Mudslides, And 
Flooding 

1/6/2009 1/16/2009 

1734 Yes Yes 12/8/2007 Severe 
Storm(s) 

Severe Storms, 
Flooding, Landslides, 
And Mudslides 

12/1/2007 12/17/2007 

1682 No Yes 2/14/2007 Severe 
Storm(s) 

Severe Winter 
Storm, Landslides, 
And Mudslides 

12/14/2006 12/15/2006 

1641 No Yes 5/17/2006 Severe 
Storm(s) 

Severe Storms, 
Flooding, Tidal 
Surge, Landslides, 
And Mudslides 

1/27/2006 2/4/2006 

1172 Yes Yes 4/2/1997 Flood Heavy Rains, Snow 
Melt, Flooding, Land 
& Mud Slides 

3/18/1997 3/28/1997 

1159 Yes Yes 1/17/1997 Severe 
Storm(s) 

Severe Winter 
Storms, Land & 
Mudslides, Flooding 

12/26/1996 2/10/1997 
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Table 7-1 
Mason County FEMA-Declared Events 1964 - 2016 

Disaster 
Number 

IA 
Program 
Declared 

PA 
Program 
Declared 

Declaration 
Date 

Incident 
Type 

Title Incident 
Begin Date 

Incident 
End Date 

612 Yes No 12/31/1979 Flood Storms, High Tides, 
Mudslides & 
Flooding 

12/31/1979 12/31/1979 

 
Mason County's landslide history includes landslides during the winter storms of 1998-1999 
(see Figure 7-3) and the declared event of December 3, 2007 (DR 1734), which caused both 
Highways 101 and 106 to close several times in the vicinity of Lilliwaup, Eldon and Union. The 
Tahuya Peninsula was severely impacted by landslides. Landslides and erosion during this 
storm caused millions of dollars in damage. 
   
As a result of the 2007 storm event, in Mason and Jefferson Counties, there were 214 
landslides recorded. Of these slides, there were 80 shallow undifferentiated landslides, 23 
debris flows, 108 debris slides, 1 deep-seated landslide, and two hyper-concentrated flows. At 
least 12 houses were damaged during the storm. U.S. Highway 101 was damaged or blocked 
by 16 slides, State Route 106 was damaged or blocked by two (2) slides, and five (5) slides 
blocked or damaged various other roads. 
 
In the aftermath of the December 2007 storm (including severe storms, flooding, landslides, and 
mudslides), 581 people applied for Individual and Household Assistance with FEMA. The 
amount approved for Mason County was $1,128,094. 
 
Following the winter storm of 2007, the Washington Division of Geology and Earth Resources of 
the Washington Department of Natural Resources did a landslide reconnaissance. The purpose 
of the study was to understand where and why slope failures and flooding occur in order to 
mitigate losses during future catastrophic landslide events. The study focused on the areas hit 
hardest by the storm. Mason, Lewis, and Thurston Counties were the main targets for the 
reconnaissance as they had the highest concentration of landslides. 
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Figure 7-3 Highway Closure at Jorstad Landslide – Winter 1998-1999                                                     
Photo Source: Department of Ecology 5/8/1999, #99-25-7 

  

In addition, the winter 2009 incident, which was not a declared disaster event, also caused 
landslides in the area.  Figure 7-4  is a photo illustrating a head scarp of a landslide which had 
approximately 4 feet of vertical movement and 2 feet of horizontal movement in sandy glacial till 
at Lake Kokanee. The head scarp was approximately 60 feet above the lake level. The 
crevasse formed by the scarp was approximately 3 feet deep, and based on the lack of forest 
debris and recent ravel in place at the time, it was estimated that the formation had been very 
recent, occurring within a few weeks of the photo being taken in April 2009. 
 

 

Figure 7-4 Lake Kokanee Landslide, South of Lake Cushman 
Photo Courtesy of Washington State Division of Geology and Earth Resources Geologists, taken April 9, 2009 
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Figure 7-5 illustrates a portion of SR 302 (North of 
East Victor Road) that has been repeatedly 
damaged as a result of erosion under the surface of 
the highway.  New culverts and replacement of the 
structure was underway as of this update (May 
2017).  The culverts running under this section of 
SR 302 were moving downslope. WSDOT replaced 
the two culverts and permanently installed a 
structure to defend against continued erosion and 
slide.  
 
As a result of continued unstable slopes adjacent to 
US 101 in the Purdy Canyon area, in 2013, WSDOT 
removed 76,000 cubic yards (~7,600 dump truck 
loads) of dirt and material to reshape the slope of 
the adjacent hillside with the intent of slope 
stabilization.  The area had been plagued with falling 
rocks and slope destabilization. 
    
Heavy rains during the week of December 8, 2014 washed out approximately 75 feet of the 
northbound US 101 shoulder 2.2 miles south of Beacon Point Road.  Crews working for 
WSDOT built a large retaining wall and repaired a broken culvert on US 101 at milepost 316.5 
to help stabilize a steep slope below the highway.   By installing the retaining wall and repairing 
the broken culvert, the State reduced the potential for future slides. See Figure 7-6 for the 
before and after illustrations of the project. 
 

 

 

 

 

 

 

 

 

Figure 7-6 Before and After Pictures of SR 101/ 2.2 miles South of Beacon Pt. Road 

7.4 VULNERABILITY 
Landslides have the potential to cause widespread damage throughout both rural and urban 
areas. While some landslides are more of a nuisance-type event, even the smallest of slides 
has the potential to injure or kill individuals and damage infrastructure. Given Mason County’s 
relatively steep slopes in certain areas, its soil type, and its historical patterns of previous slide 
occurrences, the landslide hazard is a significant concern for the planning partners. 

Figure 7-5 SR 302 Slope Erosion 
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Review of the DNR data illustrates high areas of vulnerability in the Hood Canal area, as well as 
in the Olympic National Forest. Areas within Lilliwaup, Hoodsport, Potlatch, and Belfair all have 
a high number of previously reported landslides.  

7.5 IMPACTS 
Landslides affect private property and public infrastructure and facilities. The predominant land 
use in the planning area is single-family residential, much of it supporting multiple families. In 
addition, there are many small businesses in the area as well as large commercial industries 
and government facilities. Development in landslide hazard area is guided by building code and 
the critical area ordinance to prevent the acceleration of manmade and natural geological 
hazards, and to neutralize or reduce the risk to the property owner or adjacent properties from 
development activities.  
Several types of infrastructure are exposed to mass movements, including transportation 
facilities, airports, bridges, and water, sewer, and power infrastructure. Highly susceptible areas 
include mountain and coastal roads and transportation infrastructure. All infrastructure and 
transportation corridors identified as exposed to the landslide hazard are considered vulnerable 
until more information becomes available. Significant infrastructure in the planning region 
exposed to mass movements includes the following: 
 
A landslide can have catastrophic impact on both the private sector and governmental agencies. 
Economic losses include damage costs as well as lost revenue and taxes. Damaged bridges, 
roadways, marinas, boat docks, municipal airports all can have a significant impact on the 
economy. Damages in this capacity could have a significant economic impact on not only 
Mason County, but also other areas of the state. 
   
The impact on commodity flow from a significant landslide shutting down major access routes 
would not only limit the resources available for citizens’ use, but also would cause economic 
impact on businesses in the area. Debris could impact cargo staging areas and lands needed 
for business operations. With highway 101 serving as a primary transportation route in the area, 
use of the highway reduces travel time between the inland Puget Sound area and the peninsula 
region, compared to requiring vehicles to travel much greater distances around the sound on 
land. Impacts would also significantly reduce the tourism industry within the County. 
 
Environmental problems as a result of mass movements can be numerous. Landslides that fall 
into water bodies, wetlands or streams may significantly impact fish and wildlife habitat, as well 
as affecting water quality. Hillsides that provide wildlife habitat can be lost for prolonged periods 
of time due to landslides. With impact already occurring due to increased sediment loads in the 
floodplain, landslides could cause additional impact within the Skokomish River watersheds. 

7.6 RISK RATING 
PROBABILITY OF OCCURRENCE 
The probability of landslides in Mason County is rated HIGH as the area experiences some level 
of landslides almost annually.  Impacts from Landslide throughout the area are likely, but the 
impact is more limited with respect to geographic extent. 
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VULNERABILITY 
The coastal bluff areas and areas within the unincorporated areas of the County have 
identifiable landslide risk.  While there are areas where no landslide risk areas are identified, 
landslides can nonetheless occur on fairly low slopes, and areas with no slopes can be 
impacted by slides at a distance.  Construction in critical areas, which includes geologically 
sensitive areas such as landslide areas, is regulated; however, beyond the structural impact, 
secondary impact to infrastructure causing isolation or commodity shortages also has the 
potential to impact the region. Vulnerability is rated as MEDIUM. 
RISK RATING 
Based on a review of the data it is possible that occurrences of multiple disasters of moderate 
proportions are likely giving a hazard risk rating of HIGH.   
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CCHHAAPPTTEERR  88::  SSEEVVEERREE  SSTTOORRMMSS  
  

8.1 DEFINITION 
Severe storms are atmospheric disturbances usually characterized by strong winds, frequently 
combined with rain, snow, sleet, hail, ice, and thunder and lightning. 
The major types of severe storms that may impact Mason County include: 

• Blizzards are winter storm conditions with sustained winds greater than 35 mph that 
cause blowing and drifting snow resulting in reduced visibility of ¼ mile or less. A ground 
blizzard occurs when sustained winds blow large accumulations of snow that is already 
on the ground, reducing visibility to blizzard-level conditions. 

• Hail storms occur when freezing water in thunderstorm type clouds accumulates in 
layers around an icy core. Hail causes damage by battering crops, structures, and 
transportation systems. 

• Ice storms occur when rain falls out of the warm, moist, upper layer of atmosphere into 
a below freezing, drier layer near the ground. The rain freezes on contact with the cold 
ground and other surfaces. It accumulates on exposed surfaces such as trees, roads, 
houses, power lines, etc. The accumulated weight of this ice, especially when 
accompanied by wind, can cause damage to trees and utility wires. Ice storms are 
usually of short duration from several minutes to a few hours.  

• Lightning is a luminous flash or discharge of atmospheric electricity as a result of 
tremendous voltage differences created by charge-pumping thunderstorm updrafts. 

• Snowstorms are characterized by near-freezing or below freezing temperatures with a 
“wintery mix” of precipitation that can include snow, sleet, ice and freezing rain. 

• Thunderstorms are rain events that include thunder and lightning. A thunderstorm is 
classified as “severe” when it contains one or more of the following: hail with a diameter 
of three-quarter inch or greater, winds gusting in excess of 50 knots (57.5 mph), or 
tornado. 

• Windstorms typically have wind speeds that exceed 34 mph. Wind damage can be 
attributed to gusts or longer periods of stronger sustained winds. 

 
8.2 HAZARD IDENTIFICATION 
All of Mason County is susceptible to the impacts of severe weather. Severe weather events 
customarily occur during the months of October to April, although they have occurred year-
round. The County has been impacted by strong winds, rain, snow, or other precipitation, and 
often are accompanied by thunder or lightening (Mason County, 2010). Considerable snowfall 
does not customarily occur throughout the region. 
 
Communities in low-lying areas next to coastlines, rivers, streams, or lakes are more 
susceptible to flooding as a result of storm surge. Wind events are most damaging to areas of 
Mason County. Winds coming off of the Pacific Coast can have a significant impact on the 
planning region as a result of both the wind and associated storm surge (Hood Canal area). For 
the planning region as a whole, wind events are one of the most common weather-related 
incidents to occur, often times leaving the area without power, although customarily not for long,  
extended periods. 
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Severe storms and weather affect transportation and utilities. Access across certain parts of the 
County is unpredictable as roads are vulnerable to damage from severe storms, storm surges, 
and landslide/erosion. Severe storms and storm surges can also cause flooding and channel 
migration.  
 
Windstorms impact all of Mason County on a regular basis. 
The strongest winds are generally from the south or 
southwest and occur during fall and winter. Some are much 
more damaging than others. For those like the Hanukkah 
Eve Windstorm of 2006 (see Figure 8-1), the impact on the 
public can be severe. 
 
Mason County was significantly impacted. Torrential rains 
overwhelmed sewage treatment plants, and when plants 
lost power, raw sewage flooded into Puget Sound in Mason 
County.  
 
The strongest windstorm was the 1962 Columbus Day 
Storm, which was the strongest non-tropical windstorm to hit 
the lower 48 states. It traveled about 40 mph from Northern 
California to the Canadian border and east as far as 
Montana. The storm killed 46 people, destroyed more than 
50,000 homes, left another 469,000 without power, caused  
$235 million in property damage and flattened 15 billion board feet of timber worth an estimated 
$750 million.  Severe winds also occurred during the Inauguration Day storm of 1993 (see 
Figure 8-2 ). Other severe storms that have severely impacted Mason County have occurred in 

1971, 1973, 1979, 1980, 1985, 1986, 2006, 
2007, 2009, 2012 and 2016 (2 events).  

 
In contrast, easterly wind events are more 
limited. High pressure on the east side of 
the Cascade Mountain Range creates 
airflow over the peaks and passes, and 
through the funneling effect of the valleys, 
the wind increases dramatically in speed. 
As it descends into these valleys and then 
exits into the lowlands, the wind can pick up 
enough speed to damage buildings, rip  
down power lines, and destroy fences. 
Once it leaves the proximity of the Cascade 
foothills, the wind tends to die down rapidly. 
 
Ice storms, especially when accompanied 
by high winds, can have especially 
destructive impacts within Mason County, 
with both being able to close major 
transportation corridors and bridges. 
Accumulation of ice on trees, power lines, 
communication towers and wiring, or other 

Figure 8-1 Hanukkah Eve Peak Wind Gusts 

Figure 8-2 Inauguration Day Storm Peak Wind 
Gusts 
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utility services can be crippling, and create additional hazards for residents, motorists and 
pedestrians. 

During the last 30 years, Western Washington has had an average annual snowfall of 11.4 
inches per year, with the snowfall customarily occurring during November through March, 
although snow has fallen as late as April. Within Mason County, snowfall ranges an average of 
3-5 inches, with approximately 2 days (averaged) per year with snow depths of 1 inch or more.3  
Historical records in Western Washington are as follows: 

• January 1950 – One-day record for snow accumulation – 21 inches 
• January 1950 – One-month record for snow accumulation – 57 inches 
• 1968-1969 – Winter season record for snow accumulation – 67 inches 

Tornadoes are potentially the most dangerous of local storms, but they are not common in 
Mason County. If a major tornado were to strike, damage could be widespread.  
 
8.3 HISTORY 
Table 8-1 summarizes severe weather events in Mason County since 1960, as recorded by the 
National Oceanic and Atmospheric Administration (NOAA), Spatial Hazard Events and Losses 
Database for the United States (SHELDUS), other local area plans, and FEMA websites.  
 
In addition to the federally declared events, Mason County regularly sustains impact from 
severe wind events which do not rise to the level of a declaration, but have significant impact on 
the region. Wind and associated storm effects impact a much greater area than incidents 
associated only with floods in most instances. 
 

Table 8-1 
Severe Weather Events Impacting Mason County Since 1960 

Date Type Deaths or Injuries Property Damage 

October 1962 
DR 137 

Wind storm 7 in Washington; 
46—combined all 
state’s impacted 

$235 million in property 
damage; 15 billion board feet 

of timber valued at $750 
million 

Description: Most powerful non-tropical storm to impact lower 48 states. Impact felt in Washington, 
Oregon, and California. Damaged over 50,000 buildings throughout regions impacted. Power in some 
areas out for 3+ weeks. Wind speeds ranged from 88 mph in Tacoma to 160 mph in Naselle, WA. FEMA 
datasets provide no information on actual counties declared, other than the reference to Washington 
Counties. 

December 1974 
(Disaster #414) 

(Listed as Flood) Severe storm, 
flooding, and snowmelt  

Unknown $5.1 million combined from all 
10 affected counties* 

Description: Strong winds, snowfall and flooding affected 10 counties in Washington.  

December 1975 
(Disaster 492) 

(Listed as Flood) Severe Storms & 
Flooding 

Unknown Unknown 

Description: Severe storms and flooding on December 13, 1975. 

                                                           
3 USA.Com Mason County Weather: http://www.usa.com/mason-county-wa-weather.htm#  

http://www.usa.com/mason-county-wa-weather.htm
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Table 8-1 
Severe Weather Events Impacting Mason County Since 1960 

Date Type Deaths or Injuries Property Damage 

November 1990 
(Disaster 883) 

Severe Storms & Flooding Unknown Unknown 

Description: Strong winds, snowfall and flooding affected 10 counties in Washington. 

January 1993 
(Disaster 981*)  

Severe storm and high wind  Unknown  

Description: A powerful low-pressure system swept through central Western Washington, causing great 
destruction, numerous injuries, and the loss of five lives. Winds averaging 50 miles per hour with gusts to 
over 100 miles per hour caused trees to fall and knocked out power to 965,000 customers. 

November 1995 
(Disaster 1079) 

Flooding, severe storm, and high 
winds  

Unknown  

Description: Heavy rains lead to flooding throughout the region.  

Dec. 1996—Jan. 
1997 
(Disaster 1159) 

Severe winter storm, flooding, 
landslides, and mudslides. 

24 deaths 
statewide 

Statewide: Stafford Act 
assistance $83 million; SBA 

$31.7 million; total losses 
$140 million statewide 

Description: Saturated ground combined with snow, freezing rain, rain, rapid warming, and high winds 
within a five-day period produced flooding and landslides. 37 counties were impacted, with large power 
outages throughout the impacted counties.  

October 2003 
(Disaster 1499) 

Severe Storm and Flooding Unknown Statewide losses 
PA >$9 million 
IA >$5.5 million 

Description: Heavy rains, severe storms. 

January 2006 
(Disaster 1641) 

Severe winter storm, flood, 
landslide, mudslide, tidal surge 

Unknown Unknown 

Description: Heavy rains 

December 2006 
DR 1682 

Severe winter storm, wind, 
landslides, and mudslides 

Unknown  

Description: Severe winter storm caused landslides and mudslides throughout region. 

December 2007 
(Disaster 1734) 

Severe storm, flooding, landslides, 
and mudslides 

Unknown Unknown 

Description: Severe winter storm, including record and near record snowfall and heavy rains and winds. 

December 2008 
(Disaster 1825) 

Severe winter storm, record and 
near record snow 

Unknown Public Assistance to all 
declared counties was over 

$5.5 million 
Description: Severe winter storm, including record and near record snowfall and heavy rains and winds. 

January 2009 
(Disaster 1817) 

(Listed as Flood) Severe winter 
storm, landslides, mudslides and 

flooding 

Unknown PA program only available, 
no IA. 

Description: Severe winter storm, including heavy rains and land/mud slides. 

January 2012 
(Disaster 4056) 

Severe winter storm, flooding, 
landslides, and mudslides 

Unknown PA program only available, 
no IA. 

Description: Severe winter storm, including heavy rains, which caused flooding, landslides and 
mudslides. 
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Table 8-1 
Severe Weather Events Impacting Mason County Since 1960 

Date Type Deaths or Injuries Property Damage 

November 2015 
(Disaster 4249) 

Severe storm, straight-line winds, 
flooding, landslides and mudslides 

Unknown PA program only available, 
no IA. 

Description: Severe storm, including straight-line winds, flooding, landslides and mudslides. 

December 2015 
(Disaster 4253) 

(Listed as Flood) Severe winter 
storm, straight-line winds, flooding, 

landslides and mudslides 

Unknown PA program only available, 
no IA. 

Description: Severe winter storm, including record and near record snowfall and heavy rains and winds. 

 

On February 7, 2019, the National Weather Service issued a Winter Storm Watch for Mason 
County. Snow was expected to cover Mason County with up to five inches in the lowlands and 
higher accumulations in North Mason County. Within a week, three storms dumped over 18 
inches in most areas of the county and over 2 feet in outlying and higher elevation areas. 
County road crews worked 24 hours a day in an attempt to keep up with the heavy snowfall. 
The Emergency Operations Center was activated and the Board of County Commissioners 
issued an Emergency Declaration for Storm Maya.  Most county offices were closed for 3 ½ 
days and school districts were closed for 4-5 days. Both Public Utility Districts experienced 
numerous power outages. Fire and Emergency Medical Services were utilizing 4-wheel drive 
units to get patients transported to hospitals. Although Storm Maya was one of the biggest for 
Mason County since 1954, when the three day snowfall record was 48.8 inches, this storm did 
not meet the criteria for a Federal Declaration. 

8.4 VULNERABILITY  
Severe weather incidents can and regularly do occur throughout Mason County. Similar events 
impact the county differently, even though they are part of the same system. While in some 
instances some type of advanced warning is possible, as a result of climatic differences, 
topographic and relative distance to the coastline, the same system can be much more severe 
in certain areas of the County. Therefore, preparedness plays a significant contributor in the 
resilience of the citizens to withstand such events. 

8.5 IMPACTS 
All of Mason County is susceptible to severe weather events. Populations living at higher 
elevations with large stands of trees or above-ground power lines may be more susceptible to 
wind damage and black out conditions, while populations in low-lying areas are at risk for 
possible flooding and landslides associated with the flooding as a result of heavy rains. 
Increased levels of precipitation in the form of snow also vary by area, with higher elevations 
being more susceptible to increased accumulations. Resultant secondary impacts from power 
outages during cold weather event, when combined with the high population of retired and 
elderly residents significantly impacts response capabilities and the risk factor associated with 
such weather incidents. Within the densely wooded areas, increased fire danger during extreme 
heat conditions increases the likelihood of fire, which increases fire danger. 

Particularly vulnerable populations are the elderly and very young, low income, linguistically 
isolated populations, people with life-threatening illnesses, and residents living in areas that are 



MMaayy  22001199  MMaassoonn  CCoouunnttyy  HHIIVVAA  PPaaggee  6600  
  

isolated from major roads. Extreme temperature variations, either heat or cold, are of significant 
concern on both the elderly and the young, increasing vulnerability of those populations. 

A number of storm events have cut off primary access routes to areas of the County for days at 
a time – these storm events include both declared and non-declared incidents, as even minor 
incidents have the potential to impact ingress and egress. Such issues are of concern as a 
result of limited access for evacuation purposes by first responder if vital ALS is required, as 
well as for general evacuation purposes during a period where power is out, and individuals 
attempt to leave the area.  Travel time can be increased significantly if alternate routes are 
used.   
 
PUDs 1 and 3 provide electricity to the planning area. Severe weather events can and have 
disrupted electricity in the planning area, on average though only a few times each year.  When 
most power outages occur, they last for only a few hours, except in extreme outlying areas.  The 
most significant event which caused power to be out for in excess of seven days was as a result 
of the 1996 ice storm. 
 
The fairly large population of retirees (~8 percent higher than other areas of the state) and the 
higher rate of disabled individuals (20.8 percent within Mason County versus 12.6 percent 
statewide) are of significant concern to the planning partners throughout the region when severe 
weather events occur due to the higher levels of vulnerable populations.   
 
All properties and buildings within Mason County are considered to be exposed to the severe 
weather hazard, but structures in poor condition or in particularly vulnerable locations (hilltops or 
exposed open areas) may be at risk for the most damage. The frequency and degree of 
damage will depend on specific locations and severity of the weather pattern impacting the 
region. It is improbable to determine the exact number of structures susceptible to a weather 
event, and therefore emergency managers and public officials should establish a maximum 
threshold, or worst-case scenario, of susceptible structures. 
 
The most common problems associated with severe weather are loss of utilities. Downed power 
lines can cause blackouts, leaving large areas isolated. Such was the case that the county 
experienced as a result of the 1996 ice storm, which left much of the area without power for 
days.  As a result of that event, PUD 3 significantly increased their tree-trimming operations to 
reduce the potential impact from wind, ice and snow events.  In addition to power, phone, water 
and sewer systems may also not function properly during severe weather events. Roads may 
become impassable due to ice or snow or from secondary hazards such as landslides. Within 
the planning region, Tacoma Public Utilities has two hydroelectric dams which produce a 
significant amount of power to areas well outside of the planning area.  Major power lines travel 
from the various dams through a large swath of Mason County.  As such, wind events occurring 
in Mason County also have the potential to impact power supplies in large metropolitan areas 
well outside of Mason County. 
  
Incapacity and loss of roads are the primary transportation failures, most of which are 
associated with secondary hazards. Landslides that block roads are caused by heavy prolonged 
rains. High winds can cause significant damage to trees and power lines, with obstructing debris 
blocking roads, incapacitating transportation, isolating population, and disrupting ingress and 
egress. Snowstorms at higher elevations can impact the transportation system and the 
availability of public safety services. Of particular concern are roads providing access to isolated 
areas and to the elderly. 
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Severe windstorms, downed trees, and ice can create serious impacts on power and above-
ground communication lines. Freezing of power and communication lines can cause them to 
break, disrupting both electricity and communication for households. Loss of electricity and 
phone connection would result in isolation because some residents will be unable to call for 
assistance. 
 
Prolonged obstruction of major routes due to severe weather can disrupt the shipment of goods 
and other commerce. Severe windstorms, downed trees, and ice can create serious impacts on 
power and above-ground communication lines. Freezing rain/snow on power and 
communication lines can cause them to break, disrupting electricity and communication, further 
impacting business within the region. Prolonged outages would impact consumer and tax base 
as a result of lost revenue, (food) spoilage, lack of production, etc. Large, prolonged storms can 
have negative economic impacts for an entire region. All severe weather events have the 
potential to also impact tourism, an industry on which much of the planning region is dependent. 
 
The environment is highly exposed to severe weather events. Natural habitats such as streams 
and trees are exposed to the elements during a severe storm and risk major damage and 
destruction. Prolonged rains can saturate soils and lead to slope failure. Flooding events caused 
by severe weather or snowmelt can produce river channel migration or damage riparian habitat, 
also impacting spawning grounds and fish populations for many years. Within the planning area, 
there are four fish hatcheries, which, if impacted, could result in decreased numbers of salmon 
and trout in the area, as the hatcheries release the fish annually.  Should this occur, this would 
impact the area for years to come due to the life-cycle of the returning salmon.  Storm surges 
can erode beachfront bluffs and redistribute sediment loads. Extreme heat can raise 
temperatures of rivers, impacting oxygen levels in the water, threatening aquatic life.   

8.6 RISK RATING 
PROBABILITY OF OCCURRENCE 
The probability of severe weather events in Mason County is rated HIGH as the area 
experiences some type of severe storm event annually.  Impacts from these events throughout 
the area are likely, but the impact is more limited with respect to geographic extent. 
 
VULNERABILITY 
The coastal bluff areas and areas within the unincorporated areas of the County have 
identifiable landslide risk.  While there are areas where no landslide risk areas are identified, 
landslides can nonetheless occur on fairly low slopes, and areas with no slopes can be 
impacted by slides at a distance.  Construction in critical areas, which includes geologically 
sensitive areas such as landslide areas, is regulated; however, beyond the structural impact, 
secondary impact to infrastructure causing isolation or commodity shortages also has the 
potential to impact the region. The more significant issue would be a severe storm which causes 
a landslide or flood event, isolating areas or blocking ingress and egress.  Wind is also a 
significant factor, which can cause power outages.  While the PUDs maintain excellent records 
for low incidents of long-term power outages, the possibility does exist. Vulnerability is rated as 
MEDIUM. 
RISK RATING 
Based on a review of the data it is possible that occurrences of multiple disasters of moderate 
proportions are likely giving a hazard risk rating of HIGH.   
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CCHHAAPPTTEERR  99::  TTSSUUNNAAMMIISS  
  

    
9.1 DEFINITION 
A tsunami is a series of waves in a body of water caused by the sudden displacement of the 
seafloor or disturbance of any body of standing water. Earthquakes, volcanic eruptions and 
other underwater explosions (including detonations of underwater nuclear devices), landslides, 
glacier calving, meteorite impacts and other disturbances above or below water all have the 
potential to generate a tsunami. 

All types of waves, including tsunamis, have a wavelength, a wave height, an amplitude, a 
frequency or period, and a velocity (see Figure 9-1; Earth Science 2012). 

• Wave height refers to the distance between the trough of the wave and the crest or 
peak of the wave. 

• Wavelength is the distance between two identical points on a wave (i.e. between 
wave crests or wave troughs). Normal ocean waves have wavelengths of about 300 
feet. Tsunamis have much longer wavelengths, up to 300 miles. 

• Wave Amplitude refers to the height of the wave above the still water line, usually 
this is equal to ½ the wave height. Tsunamis can have variable wave height and 
amplitude that depends on water depth. 

• Wave frequency or period is the amount of time it takes for one full wavelength to 
pass a stationary point. 

• Wave velocity is the speed of the wave. Velocities of normal ocean waves are about 
55 mph while tsunamis have velocities up to 600 mph (about as fast as jet airplanes), 
and thus move much more rapidly across ocean basins. The velocity of any wave is 
equal to the wavelength divided by the wave period. 

Tsunamis are characterized as shallow-water waves. These are different from the waves most 
of us have observed on the beach, which are caused by the wind blowing across the ocean’s 
surface. Wind-generated waves usually have a period (time between two successive waves) of 
5-20 seconds and a wavelength of 300 to 600 feet. A tsunami can have a period in the range of 
10 minutes to 2 hours and wavelengths greater than 300 miles. A tsunami wave is characterized 
as a shallow-water wave when the ratio of the water depth and wavelength is very small.  
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Figure 9-1 Physical Characteristics of Waves 

 

9.1.2   HOW TSUNAMIS ARE GENERATED 
There is an average of two destructive tsunamis per year in the Pacific basin. Pacific wide 
tsunamis are a rare phenomenon, occurring every 10-12 years on average. Most of these 
tsunamis are generated by earthquakes that cause displacement of the seafloor but can also be 
generated by volcanic eruptions, landslides, underwater explosions, and meteorite impacts.   
       
Earthquakes 
Earthquakes cause tsunamis by causing a disturbance of the seafloor. Thus, earthquakes that 
occur along coastlines or anywhere beneath the ocean can generate tsunamis. The size of the 
tsunami is usually related to the size of the earthquake, with larger tsunamis generated by larger 
earthquakes. But the sense of displacement is also important. Tsunamis are generally only 
formed when an earthquake causes vertical displacement of the seafloor. The 1906 earthquake 
near San Francisco, California had a Richter Magnitude of about 7.1, yet no tsunami was 
generated because the motion on the fault was a strike-slip motion with no vertical 
displacement. Because of this, most tsunamis are generated by earthquakes that occur along 
the subduction boundaries of plates, along the oceanic trenches. Since the Pacific Ocean is 
surrounded by plate boundaries of this type, tsunamis are frequently generated by earthquakes 
around the margins of the Pacific Ocean.  
Volcanic Eruptions 
Volcanoes that occur along coastal zones, like in Japan and island arcs throughout the world, 
can cause several effects that might generate a tsunami. Explosive eruptions can rapidly 
emplace pyroclastic flow into the water, landslides and debris avalanches produced by 
eruptions can rapidly move water, and the collapse of volcanoes to form calderas can suddenly 
displace water. 
Landslides 
Landslides moving into oceans, bays, or lakes can also generate tsunamis. Most such 
landslides are generated by earthquakes or volcanic eruptions. As previously mentioned, a 
large landslide or debris avalanche fell into Lituya Bay, Alaska in 1958 causing a wave with a 
run-up of about 100 feet as measured by a zone completely stripped of vegetation. 
Underwater Explosions 
Nuclear testing by the United States in the Marshall Islands in the 1940s and 1950s generated 
tsunamis. 
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Meteorite Impacts 
While no historic examples of meteorite impacts are known to have produced a tsunami, the 
apparent impact of a meteorite at the end of the Cretaceous Period, about 65 million years ago 
near the tip of what is now the Yucatan Peninsula of Mexico, produced a tsunami that left 
deposits all along the Gulf coast of Mexico and the United States. 
 
9.2 HAZARD IDENTIFICATION 
Anyone in Washington State who lives near the ocean or a large body of water is as risk of a 
tsunami. Much of Mason County is surrounded by water, from the Puget Sound to Hood Canal. 
Mason County is also home to about 100 lakes. Hood Canal and Puget Sound account for most 
of Mason County’s 90 square miles of water. With so much shoreline and the possibility of 
experiencing a major earthquake or significant storm, it is possible for Mason County to 
experience localized tsunamis, high waves, or seiches (standing wave oscillating in a body of 
water) near lakes, streams and saltwater shorelines. 
According to Washington Department of Natural Resources there are four main types of 
tsunami risk in Washington (Table 9-1). Each type of risk affects different parts of the state. 

Table 9-1                                                                                                                            
Types of Tsunamis and Areas of Impact 

Type of Tsunami Description Area of Greatest 
Impact Time to Evacuate 

Distant 

A tsunami is created by 
a distant earthquake or 
landslide and travels 

across the ocean 

Pacific coastal 
communities Hours 

Cascadia Subduction 
Zone 

Tsunami created by a 
large M8-0 earthquake 

off the Washington, 
Oregon, or British 
Columbia Coasts 

Pacific coastal 
communities Tens of minutes 

Local earthquakes 
(Seattle or Tacoma 

faults) 

Tsunami created in a 
large body of water 

from an earthquake on 
local faults 

Communities close 
to the body of water 

Minutes to tens of 
minutes 

Landslide-caused 
tsunami 

Large landslide occurs 
underwater or slides 
from land into water 

Depends on where 
the landslide occurs 

Minutes to tens of 
minutes 

 

The effects of a tsunami on a coastline can range from unnoticeable to devastating. The effects 
depend on the characteristics of the seismic event that generated the tsunami, the distance 
from its point of origin, its size (magnitude) and the configuration of the bathymetry (that is the 
depth of water in oceans) along the coast that the tsunami is approaching.                                                                                                                           

The amount of energy and water contained in a huge tsunami can cause extreme destruction 
when it hits land. Destruction is caused by two mechanisms; the smashing force of a wall of 
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water traveling at high speed, and the destructive power of a large volume of water draining off 
the land and carrying all with it, even if the wave did not look large. 

9.3 HISTORY 
The photos below (April 9, 2009) show a fresh head scarp of a landslide with about 4 feet of 
vertical movement and 2 feet of horizontal movement in sandy glacial till at Lake Kokanee. The 
head scarp is approximately 60 feet above the lake level. The crevasse formed by the scarp is 
approximately 3 feet deep and based on the lack of forest debris and recent ravel, it was 
estimated that the formation was recent (within the past few weeks of when the photos were 
taken – Figure 9-2 & Figure 9-3). 

      

Figures 9-2 and 9-3 Lake Kokanee Landslide, South of Lake Cushman 

Department of Natural Resources Division of Geology and Earth Resources (Washington 
Geological Survey) investigated the slide for potential catastrophic failure and subsequent 
seiche wave at the request of Washington Military Department, Emergency Management 
Division (EMD) April 9, 2009. The report of the landslide into Kokanee Lake caused safety 
concerns for private homes, boat launch, park and Cushman Dam No. 2. 

An earthquake induced landslide in 1949 at Salmon Beach in the Tacoma Narrows generated a 
6 to 8-foot tsunami that hit Gig Harbor. It moved both directions within the Narrows, probably 
reaching portions of south Kitsap County, just east and across Hood Canal from Mason County.  

Even though Mason County is surrounded by a large amount of water, there have been no 
reported instances of tsunamis.  

9.4 VULNERABILITY 
Tsunamis are a threat to life and property to anyone living near the ocean. According to the 
National Centers for Environmental Information (NCEI), tsunamis took the lives of more than 
290,000 people in the past 100 years.4 From 1950 to 2007, 478 tsunamis were reported 
globally. Fifty-one events caused fatalities to a total of over 308,000 coastal residents. The 

                                                           
4 https://www.ncei.noaa.gov/news/november-5-world-tsunami-awareness-day 
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overwhelming majority of these events occurred in the Pacific basin. Recent tsunamis have 
struck Nicaragua, Indonesia, Thailand, and Japan, killing several hundred thousand people. 
Property damage due to these waves was nearly $1 billion. Historically, tsunamis originating in 
the northern Pacific and along the west coast of South American have caused more damage on 
the west coast of the United States than tsunamis originating in Japan and the Southwest 
Pacific. 

9.5 IMPACTS 
Objects and buildings are destroyed by the sheer weight of the water. Large objects such as 
ships and boulders can be carried several miles inland before the tsunami subsides. 
Tsunami waves destroy boats, buildings, bridges, cars, trees, telephone lines, power lines – and 
just about anything in its way. Once the waves have knocked down infrastructure on the shore 
they may continue to travel for several miles inland, sweeping away more trees, buildings, cars 
and other manmade equipment. 

One of the biggest and worst effects of a tsunami is the cost to human life. Hundreds and 
thousands of people are killed by tsunamis. Since 1850 alone, tsunamis have been responsible 
for the loss of more than 430,000 lives. People living in coastal regions, towns, and villages may 
have no time to escape. The violent force of the tsunami results in instant death, most 
commonly by drowning. Buildings collapsing, electrocution, and explosions from gas, damage 
tanks and floating debris are another cause of death. 

Tsunamis have a devastating effect on insects, animals, plants, and natural resources. It 
changes the landscape. Tsunamis uproot trees and plants and destroy animal habitats such as 
nesting sites for birds. Land animals are killed by drowning and sea animals are killed by 
pollution if dangerous chemicals are washed into the sea. 

The impact of a tsunami on the environment relates not only to the landscape and animal life, 
but also to the man-made aspects of the environment. Solid waste and disaster debris are the 
most critical environmental problem faced by a tsunami-hit area. Combined with the issue of 
waste is that of hazardous materials and toxic substances that can be inadvertently mixed up 
with ordinary debris. These include asbestos, oil fuel, and other industrial raw materials and 
chemicals.  

Contamination of soil and water is the second key environmental impact of a tsunami. Salination 
of water bodies such as rivers, wells, inland lakes, groundwater aquifers can occur in most 
cases. This also affects the soil fertility of agricultural lands, due to salination and debris 
contamination, which will affect yields in the medium and long term. Sewage, septic tanks and 
toilets are damaged contaminating the water supply. 

Massive costs hit communities and nations when a tsunami happens. Victims and survivors 
need immediate help from rescue teams. Infrastructure must be replaced, unsafe buildings 
demolished and rubbish cleared. Loss of income in the local economy and future losses from 
the destruction of infrastructure will be a problem for some time to come. 

 

9.6 RISK RATING 
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PROBABILITY OF OCCURRENCE 
Although Mason County is surrounded by a large amount of water there have been no reported 
tsunami events. The probability of a tsunami event occurring is LOW. 
VULNERABILITY 
Earthquakes and other underwater disturbances can occur and cause general or localized 
damages from tsunamis or seiches in Puget Sound or Hood Canal. Since a limited area or 
segment of the population, property, commerce, and infrastructure is exposed to the effects of a 
tsunami, the vulnerability is rated as LOW. 
RISK RATING 
Based on a review of the data the hazard risk rating is LOW.   
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10.1 DEFINITION 
A volcano is a rupture on the crust of a planetary-mass object, such as Earth, that allows hot 
lava, volcanic ash, and gases to escape from a magma chamber below the surface. Earth’s 
volcanoes occur because its crust is broken into 17 major, rigid tectonic plates that float on a 
hotter, softer layer in its mantle. Therefore, on Earth, volcanoes are generally found where 
tectonic plates are diverging or converging. 
Hazards related to volcanic eruptions can vary due to the different ways in which volcanic 
materials are emitted (see Figure 10-1). 

 

Figure 10-1 Volcano Hazard 

Volcano hazards can occur with or without an actual eruption. The greatest volcanic hazards in 
the Pacific Northwest are pyroclastic density currents, ashfall, lahars and glacial outburst floods.  

Pyroclastic flows are hot, fast moving “clouds” of gas, ash, and rock debris known as tephra. 
They can reach temperatures up to 1,000 degrees Celsius (1832°F) and speeds of 700 
kilometers per hour (435 mph) and they are much denser than the surrounding air. Therefore, 
driven by gravity, they tend to hug the ground as they flow rather than creating a plume in the 
air. They can have even more energy if initiated by a “lateral blast” of the volcano. Images of the 
snapped, stripped, and stacked logs after the 1980 Mount St. Helens eruption vividly illustrate 
the power of a blast-enhanced pyroclastic flow. 

Ashfall is the volcanic hazard likely to affect the greatest number of people in the Pacific 
Northwest volcanic eruption. Though falling ash is not typically life threatening it can impact our 
lives in many ways. 
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Volcanic ash does not have the same properties as ash from a fire. Volcanic ash is comprised 
of fine particles of glass which make it much denser and heavier than one might think. Just 20 
centimeters of ash can cause structures to collapse. 

Lahars are mudflows that contain at least 60% volcanic material (ash and debris from previous 
eruptions included). They originate high on a volcanic edifice, have the density of wet concrete, 
and follow stream valleys at speeds up to 30 kilometers per hour. 

Lahars are perhaps the greatest volcanic hazard in the Southern Puget Sound regions. This is 
because the stream channels there have headwaters at Mt. Rainier. Mt. Rainier is very steep 
and is prone to landslides which may trigger lahars, even when no eruption is occurring. 
However, the largest lahars are usually associated with volcanic unrest. 

Glacial outburst floods are similar to lahar hazards. These are much more fluid and move 
faster than lahars and most tend to remain within or close to the stream channel. However 
larger glacial outbursts are quite dangerous. Because outburst floods are unpredictable, you 
should be alert when visiting valleys with glacier-fed streams, particularly on unusually hot or 
rainy days. 

10.2 HAZARD IDENTIFICATION 
The Cascade Range extends more than 1,000 miles from southern British Columbia into 
northern California and includes thirteen potentially active U.S. volcanic peaks. Figure 10-2 
shows the location of eruptions in the Cascade Range in the past 4,000 years. Most of these 
volcanoes have the potential to produce a significant eruption. The straight-line distance of the 
major volcanoes of potential impact to Mason County are as follows: 

• Mt. Baker – 125 miles east/northeast of Mason County 
• Glacier Peak – 110 miles east/northeast of Mason County 
• Mt. Rainier – 68 miles southeast of Mason County 
• Mt. St. Helens – 85 miles of Mason County 
• Mt. Adams – 105 miles southeast of Mason County 

Based on these distances, the volcanoes most likely to impact Mason County are Mt. Rainier 
and Mt. St. Helens. 
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Figure 10-2 Eruptions in the Cascade Range 

10.3 HISTORY 
Eruptions of Cascade volcanoes are infrequent events, occurring perhaps once or twice in a 
lifetime. Table 10-1 shows a summary of the significant eruptions in the history of northwest 
volcanoes. 
 
The May 18, 1980 eruption of Mt. St. Helens triggered the largest landslide in recorded history, 
travelling 110-155 miles per hour and moved across Spirit Lake’s west arm and a major volcanic 
eruption that scattered ash across a dozen states. The sudden lateral blast—heard hundreds of 
miles away—removed 1,300 feet off the top of the volcano that sent shockwaves and 
pyroclastic flows across the surrounding landscape. These flows flattened forests, melted snow 
and ice, and generated massive mudflows. The blast killed 57 people and caused nearly a 
billion dollars in property damage, transportation, and response costs. . 
There are no volcanoes in Mason County; however, the proximity to potentially active volcanoes 
in the Cascade Mountains to the east could impact the county. When Mount St. Helens erupted 
on May 18, 1980, heavy ash from a west wind blanketed much of Eastern Washington. 
Subsequent eruptions on May 25 and June 12 similarly affected Western Washington, although 
to a lesser degree.  

Table 10-1                                                                                                                                                                                 
Past Eruptions in the History of Northwest Volcanoes 

Volcano Number of Eruptions Type of Eruption 

Mount Adams 3 in the last 10,000 years, most recent between 1,000 and 2,000 
years ago Andesite lava 

Mount Baker 5 eruptions in the last 10,000 years; mudflows have been more 
common (8 in the same time period) 

Pyroclastic flows, mudflows, ash fall 
in 1843 
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Table 10.1                                                                                                                                                                                 
Past Eruptions in the History of Northwest Volcanoes 

Glacier Peak 8 eruptions in the last 13,000 years Pyroclastic flows and lahars 

Mount Rainier 14 eruptions in the last 9,000 years; also 4 large mudflows Pyroclastic flows and lahars 

Mount St. Helens 19 eruptions in the last 13,000 years Pyroclastic flows, mudflows, lava, 
and ash fall 

 
10.4 VULNERABILITY 
The degree of a hazard depends on the type of eruption and proximity to the event. Most of the 
danger is in the immediate vicinity of the volcano. Other dangers, such as mudflows and ash 
fall, may exist many miles both downstream and downwind.  

Explosive eruptions, such as Mount St. Helens, generate tephra, fragments of rock that are 
produced when magma or rock is explosively ejected. Tephra fragments can range in size from 
2.5 inches in diameter (blocks or bombs) to less than 0.08 inches (ash). The blocks or bombs 
can be expelled with great force but are deposited near the eruptive vent. Volcanic ash is both 
easily convected upward within the plume and carried downwind for a very long distance.                                                           

Ash fallout to the ground can pose 
significant disruption and damage to 
buildings, transportation, water and 
wastewater, power supply, 
communications equipment, 
agriculture, and primary production 
leading to potentially substantial 
societal impacts and costs, even at 
thicknesses of only a few inches. 

Fatalities, injuries, and property 
damage from tephra and volcanic 
ash occur where ash-sized fallout 
from the eruption accumulates on 
roofs and other man-made structures 
(especially when the ash is wet). A 
one-inch deep layer of ash weighs 
an average of ten pounds per square 
foot. 

Mason County is vulnerable to 
minimal ashfall as identified in Figure 
10-3.  
 
 

Figure 10-3 Annual Probability of 10 cm or more of 
Tephra Accumulation in the Pacific Northwest 
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10.5 IMPACTS 
Pyroclastic flows can destroy nearly everything in its path. With rock fragments ranging in size 
from ash to boulders traveling at speeds typically greater than 50 mph, these flows knock down, 
shatter, bury or carry away nearly all objects and structures in their way. The extremely hot 
temperatures or rocks and gas inside pyroclastic flows (200° - 700°) can cause combustible 
material to burn, especially petroleum products, wood, vegetation, and houses. Even relatively 
small flows can destroy buildings, forests, and farmland. And on the margins of pyroclastic 
flows, death and serious injury to people and animals result from burns and inhalation of hot ash 
and gases. 

  
With proper wind conditions, tephra, including volcanic ash could be deposited in Mason Count 
from several of the Cascade volcanoes, including those in Oregon. The greatest impact on the 
area would occur if Mt. Rainier erupted when the winds were blowing from the southeast. This 
would deposit a majority of ash in Western Washington and affect the residents of Mason 
County. 
 
Volcanic ash is highly disruptive to economic activity because it covers just about everything, 
infiltrates most openings, and is highly abrasive. Airborne ash can obscure sunlight to cause 
temporary darkness and reduce visibility to zero. Ash is slippery, especially when wet; roads, 
highways, and airport runways may become impassable. Automobile and jet engines may stall 
from ash-clogged air filters and moving parts can be damaged from abrasion, including 
bearings, brakes, and transmissions. Since the ash remains on the surface, it can be re-
suspended in the atmosphere when disrupted by wind or human activities. 
 
10.6 RISK RATING 
Although the area has experienced some level of ashfall with the last eruption of Mount St. 
Helen’s, based on a review of the data and the hazard risk rating criteria the risk for impacts 
from a volcanic eruption is low. 

PROBABILITY OF OCCURRENCE 
Although Mason County is home to the Olympic Mountains, they are not considered volcanic 
mountains. Therefore volcanic eruptions are not a direct threat. The probability of occurrence is 
LOW. 
VULNERABILITY 
Based on the annual probability of ash accumulation in the Pacific Northwest, Mason County is 
vulnerable to minimal ashfall from the nearest volcanoes so vulnerability is rated as LOW. 
RISK RATING 
Based on a review of the data the hazard risk rating is LOW.   
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11.1 DEFINITION 
A wildfire is any uncontrolled fire occurring on undeveloped land that requires fire suppression. 
Wildfires can be ignited by lightning or by human activity such as smoking, campfires, 
equipment use, and arson.  The wildfire season in Washington usually begins in April, picks up 
in early July, and generally ends in late September; however, wildfires have occurred every 
month of the year. Drought, snow pack, and local weather conditions can expand the length of 
the fire season. 
 
People start most wildfires; major causes include arson, recreational fires that get out of control, 
smoker carelessness, debris burning, and children playing with fire. Wildfires started by lightning 
burn more state-protected acreage than any other cause, an average of 10,866 acres annually; 
human caused fires burn an average of 4,404 state-protected acres each year. Fires during the 
early and late shoulders of the fire season usually are associated with human-caused fires; fires 
during the peak period of July, August and early September often are related to thunderstorms 
and lightning strikes. 

Wildland-Urban Interface Areas 
The wildland urban-interface (WUI) is the area where development meets wildland areas. This 
can mean structures built in or near natural forests, or areas next to active timber and 
rangelands. The federal definition of a WUI community is an area where development densities 
are at least three residential, business, or public building structures per acre. For less developed 
areas, the wildland-intermix community has development densities of at least one structure per 
40 acres. Review of the 2013 Washington State Enhanced Hazard Mitigation Plan does 
designate Mason County as a County with WUI Communities. 
 
The wildfire triangle (see Figure 11-1; DeSisto et al., 2009) is a simple graphic used in wildland 
firefighter training courses to illustrate how the environment affects fire behavior. Each point of 
the triangle represents one of three main factors that drive wildfire behavior: weather, vegetation 
type (which firefighters refer to as “fuels”), and topography. The sides represent the interplay 
between the factors. For example, drier and warmer weather combined with dense fuel loads 
(e.g., logging slash) and steeper slopes will cause more hazardous fire behavior than light fuels 
(e.g., short grass fields) on flat ground. 

 
Figure 11-1 Wildfire Behavior Triangle 

The following are key factors affecting wildfire behavior: 
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• Fuel—Lighter fuels such as grasses, leaves and needles quickly expel moisture and 
burn rapidly, while heavier fuels such as tree branches, logs and trunks take longer 
to warm and ignite. Snags and hazard trees—those that are diseased, dying, or 
dead—are larger but less prolific west of the Cascades than east of the Cascades. In 
2002, about 1.8 million acres of the state’s 21 million acres of forestland contained 
trees killed or defoliated by forest insects and diseases. 

• Weather— Relevant weather conditions include temperature, relative humidity, wind 
speed and direction, cloud cover, precipitation amount and duration, and the stability 
of the atmosphere. Of particular importance for wildfire activity are wind and 
thunderstorms: 
– Strong, dry winds produce extreme fire conditions. Such winds generally reach 

peak velocities during the night and early morning hours. East wind events can 
persist up to 48 hours, with wind speed reaching 60 miles per hour. Being a 
coastal community, the County experiences significant winds on a fairly regular 
basis during all times of the year. 

– The thunderstorm season typically begins in June with wet storms, and turns dry 
with little or no precipitation reaching the ground as the season progresses into 
July and August. 

• Topography—Topography includes slope, elevation and aspect. The topography of 
a region influences the amount and moisture of fuel; the impact of weather conditions 
such as temperature and wind; potential barriers to fire spread, such as highways 
and lakes; and elevation and slope of land forms (fire spreads more easily uphill than 
downhill). 

• Time of Day—A fire’s peak burning period generally is between 1 p.m. and 6 p.m. 
• Forest Practices—In densely forested areas, stands of mixed conifer and hardwood 

stands that have experienced thinning or clear-cut provide an opportunity for rapidly 
spreading, high-intensity fires that are sustained until a break in fuel is encountered. 

Fires can be categorized by their fuel types as follows: 
• Smoldering—Involves the slow combustion of surface fuels without generating 

flame, spreading slowly and steadily. Smoldering fires can linger for days or weeks 
after flaring has ceased, resulting in potential large quantities of fuel consumed. They 
heat the duff and mineral layers, affecting the roots, seeds, and plant stems in the 
ground. These are most common in peat bogs, but are not exclusive to that 
vegetation. 

• Crawling—Surface fires that consume low-lying grass, forest litter and debris. 
• Ladder—Fires that consume material between low-level vegetation or forest floor 

debris and tree canopies, such as small trees, low branches, vines, and invasive 
plants. 

• Crown—Fires that consume low-level surface fuels, transition to ladder fuels, and 
also consume suspended materials at the canopy level. These fires can spread 
rapidly through the top of a forest canopy, burning entire trees, and can be extremely 
dangerous (sometimes referred to as a “Firestorm”). 

Wildfires may spread by jumping or spotting, as burning materials are carried by wind or 
firestorm conditions. Burning materials can also jump over roadways, rivers, or even firebreaks 
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and start distant fires. Updraft caused by large wildfire events draws air from surrounding area, 
and these self-generated winds can also lead to the phenomenon known as a firestorm. 
 

11.2 HAZARD IDENTIFICATION 
Wildfires are often caused by humans, intentionally or accidentally. There is no way to predict 
when one might break out. Since fireworks often cause brush fires, extra diligence is warranted 
around the Fourth of July when the use of fireworks is highest. Dry seasons and droughts are 
factors that greatly increase fire likelihood. Dry lightning may trigger wildfires. Severe weather 
can be predicted, so special attention can be paid during weather events that may include 
lightning. Reliable National Weather Service lightning warnings are available on average 24 to 
48 hours prior to a significant electrical storm. 
 
Understanding the relationship between weather, potential fire activity, and geographical 
features enhances the ability to prepare for the potential of wildfire events. This knowledge, 
when paired with emergency planning and appropriate mitigation measures, creates a safer 
environment. 
 
According to the Washington State Enhanced Hazard Mitigation Plan (2013) and FEMA (2017), 
Mason County has never received a state or federal disaster declaration for a fire event.  The 
State HMP does identify the County has being high-risk to wildfire danger.  Given its rural land 
use complexity and its proximity to the various large park systems (both federal and state), the 
entire region is susceptible to impact from wildfire, either as a direct result, or as a secondary 
result from health or economic impacts.  
 
Areas of concern in for wildland fires are those in areas where development has intersected with 
heavily forested areas such as Olympic National Forest and Olympic National Park. Some 
communities in these areas are Lake Cushman, Colony Surf, and Beacon Point. Other areas 
susceptible are our rural islands such as Harstine, Stretch and Reach Islands. The fact that 
each island has only one ingress/egress with no ferry service can hamper firefighting efforts and 
make evacuation difficult. Several other communities within the county are located amongst 
private timberlands which makes them especially vulnerable to wildland fires. Those 
communities include Matlock, Kamilche, Dayton, Tahuya, and DeWatto to name a few. 
 

11.3 HISTORY 
Wildfires have been a common occurrence throughout Washington as a whole for thousands of 
years. Evidence from tree rings or fire-scarred trees indicates cycles of prehistoric fires burned 
in many locations in both Eastern and Western Washington.  Natural fire occurrence is directly 
related, but not proportional, to lightning incidence levels. It is rare for a summer to pass without 
at least one period of lightning activity. Lightning incidence is greatest during July and August, 
though storms capable of igniting fires have occurred from early spring to mid-October. 
Lightning storms generally track across the park in a southwest to northeast direction.  At a 
national level, lightning starts over 4,000 house fires each year, which can ignite wildland fires 
through ember ignition and as a result of proximity to wildland areas. Lightning-caused fires 
cause over 10 times more acreage damage than human-caused fires, requiring great resource 
allocation. 
Within Washington, lightning storms are typically followed by light to moderate amounts of 
precipitation. The rainfall may extinguish the fires, while high fuel moisture inhibits spread. 
However, prolonged periods of warm, dry weather, especially in combination with east winds, 
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often reveal numerous latent “sleepers.” While most lightning fires are less than a quarter acre 
in size, occasional large fires during dry periods account for most of the burned acreage.  
During the time period 2009-2016, Mason County as a whole has had 269 wildfires, burning a 
total of 928.33 acres. When averaged, that equates to 33.6 fires per year. That figure does not 
reflect the recurrence interval for fires within the County, but rather an average calculation as to 
the number of wildland fires which have historically occurred within the area during the period 
reflected.  
 
Table 11-1 identifies the wildfires occurring within Mason County which burned 5 acres or more, 
as well as the acres burned.  Table 11-2 identifies the total number of fires, regardless of size, 
and the total acres burned from 2009-2016.  Some additional historic events are identified in 
Table 11-3. 

Table11-1  
Mason County Historic Fire Events 5 Acres or 

Greater 
Date Name Acres Burned 

7/7/2004 Island Shore Fire 10.4 
4/25/2006 Razor Fire 5.6 
8/29/2006 South Loop Fire 15 
9/2/2006 Dewatto 2 Fire 61 
9/7/2006 Pipeline 2 Fire 5 

7/12/2007 Shelton Valley Rd. 
Fire 13 

7/1/2007 Martin Road Fire 15 
9/7/2008 East Cushman  10 
8/2/2009 Eels Hill Road 13.2 
8/25/2009 Vance Creek 16.3 
8/15/2010 Richert Road 84.4 
8/17/2011 Eells Hill 51.20 
9/11/2012 School 10.4 
9/12/2012 Carney Lake 5 
9/26/2012 Powerline 9.3 
10/4/2012 Powerline 2 229 
8/10/2014 Mill 5 21 
8/11/2014 Haven Lake 185 
9/6/2014 Boyer Road 11 
11/16/2014 WC 131 37 
6/22/2015 Kamilche 5 
7/31/2015 Deckerville 107 
8/27/2015 Sunnyside 58 
5/27/2016 Lynch Pit 7.1 
8/4/2018 Maple Fire 3,300 
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Table 11-2 

 Total Number Wildfire Events 2009-2016 
Year Total Number of 

Wildland Fires 
Total Acres 

Burned 
2009 26 42.90 

2010 17 91.31 

2011 26 55.52 

2012 42 262.94 

2013 18 4.44 

2014 33 261.77 

2015 54 183.65 

2016 53 25.8 

Total 269 928.33 

 

Table 11-3  
Additional Historic Wildfire Incidents 

8/1985 

One of the largest fires in area history began with an illegal campfire caused the Beaver Fire 
just north of Staircase. Approximately 400 firefighters and 3 water-dumping helicopters fought 
the blaze. Smoke from the fire drifted at least 140 miles and over the Cascade Mountains 
creating a haze as far away as Wenatchee in Eastern Washington. Twenty backcountry hikers 
were evacuated from the Flapjacks Lakes area and another forty people in the area were 
taken out by park rangers supported by packhorses. The blaze charred over 1,000 acres and 
thousands of trees – some 200 to 300 years old – were destroyed. Only three minor injuries 
were reported among firefighters. The cost to fight the fire was over $500,000. 

9/1995 

A blaze consumed 25 acres of logged land on Harstine Island and involved almost 150 
firefighters and suppression support personnel costing $135,000 to fight. Cause of fire was 
from a hunter’s cigarette. The following day 36 acres of reforested land burned at Morrow 
Lake, an area south of Lake Nahwatzel. East winds pushed flames in the opposite direction 
from homes along the shore. The cost of fighting the fire was $65,000. A total of 200 
firefighters were involved in the two battles. 

5/1997 

The Lake Limerick fire, pushed by strong southwest winds, burned 594 acres, including 100 
acres of wetlands, between Lake Limerick and Emerald Lake. The fire burned Christmas 
trees, slash, young replanted trees, wetland areas, and second growth Douglas fir trees. The 
cost of fighting the fire was approximately $94,000. Firefighters from districts in Mason, Kitsap 
and Pierce Counties assisted the effort along with 70 Cedar Creek Correctional Center 
inmates. ~112 people from DNR and Cedar Creek completed the firelines. At the same time a 
second blaze consumed about 8 acres off Eagle Point Road.  

7/2006 

A wildfire burned from July to December, blackening a total of 1,085 acres on steep terrain in 
the Bear Gulch area, threatening the Lake Cushman community. Cost of fighting the fire was 
approximately $1.8 million. US Forest Service Rd. was closed for about 1 year to prevent 
injuries from rock and debris slides. This road is the major access to the popular Staircase 
area and several summer homes located on the west side of Lake Cushman. 

8/2018 The Maple Fire started on August 4, 2018 on the Olympic Peninsula, 23 miles north of 
Shelton and 5 miles west of Highway 101. The fire is still under investigation but is suspected 
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Table 11-3  
Additional Historic Wildfire Incidents 

being human caused. T of he fired burned 3,300 acres of forestland within the Olympic 
National Forest and Olympic National Park. Popular trailheads were not accessible due to the 
closures of the Hamma Hamma Road (Forest Road 25) along with Forest Roads 2502, 2421, 
2401, and 2441. The cost to fight the fire was well over $3,500,000. 

 
11.4 VULNERABILITY 

Structures, above-ground infrastructure, critical facilities and natural environments are all 
vulnerable to the wildfire hazard. Potential losses from wildfire include human life, structures 
and other improvements, and natural resources. Smoke and air pollution from wildfires can be a 
health hazard, especially for sensitive populations such as children, the elderly and those with 
respiratory and cardiovascular diseases. Wildfire may also threaten the health and safety of 
those fighting the fires. Wildfire can lead to ancillary impacts such as landslides in steep ravine 
areas and flooding due to the impacts of silt in local watersheds. The destruction of forestlands 
can have a significant impact on salmon rearing for generations. 
 
Extreme fires, when they occur, are characterized by more intense heat and preheating of 
surrounding fuels, stronger flame runs, potential tree crowning, increased likelihood of 
significant spot fires, and fire-induced weather (e.g., strong winds, lightning cells).  Extreme fire 
behavior is significantly more difficult to combat and suppress, and can drastically increase the 
threat to homes and communities.  

Due to years of fire suppression, logging, and other human activities, the forests and rangelands 
have changed. Areas that historically experienced frequent, low-severity wildfires now burn with 
much greater intensity due to the build-up of understory brush and trees. At times, this equates 
to fires which are larger and more severe, killing the trees and vegetation at all levels. The 
combination of steep slopes, canyons, open rangeland, and fuel type have a history and 
potential for fast moving and fast spreading wildfires. 
  
Mason County is vulnerable to wind-driven fires, whose embers could ignite grasses and 
weeds, and cause spot fires in more populated areas. Typical summer conditions could prove to 
be problematic due to a fire moving uphill from a structure fire on a lower slope, or from a 
wildland fire pushing upslope through the trees on a windy day, endangering multiple homes 
simultaneously in a very short period of time.  Residents would have very short notice of an 
approaching fire. 

11.5 IMPACTS 
While there are no recorded fatalities from wildfire in Mason County, a statistical number of the 
population vulnerable to impact from fire is impossible to determine with any accuracy, due to 
the high number of variables that impact fire scenarios. The population at risk must also take 
into consideration tourists given the County’s proximity to the parklands and other Washington 
high-tourist destinations. With its relatively high tourism rate, especially during summer months, 
there is an increase in the population vulnerability to fire. Given the increased in tourism during 
the summer months, when fire danger is at its greatest, increased consideration must be taken 
into account for fire response. 
Smoke and air pollution from wildfires can be a severe health hazard, especially for sensitive 
populations, including children, the elderly and those with respiratory and cardiovascular 
diseases. Mason County has a high population of retirees and individuals over 65, further 
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increasing the potential impact on the fire hazard. Smoke generated by wildfire consists of 
visible and invisible emissions that contain particulate matter (soot, tar, water vapor, and 
minerals), gases (carbon monoxide, carbon dioxide, nitrogen oxides), and toxics (formaldehyde, 
benzene). Emissions from wildfires depend on the type of fuel, the moisture content of the fuel, 
the efficiency (or temperature) of combustion, and the weather. Public health impacts 
associated with wildfire include difficulty in breathing, odor, and reduction in visibility. Wildfire 
also threatens the health and safety of those fighting fires. First responders are exposed to the 
dangers from the initial incident and after-effects from smoke inhalation and heat stroke. The 
county does have a high number of elderly citizens. 
 
Property damage from wildfires can be severe and can significantly alter entire communities. 
The potential exposure of the structures in the County should a fire occur is high, depending on 
the area, with the unincorporated county and the City of Shelton all having some degree of 
exposure to wildfire hazards.  
 
Density and the age of building stock in Mason County are contributing factors in assessing 
property vulnerability to wildfire. Many of the buildings in Mason County are of significant age, 
with many being constructed with wood frames and shingle roofs. 
 
Critical facilities of wood frame construction are especially vulnerable during wildfire events. In 
the event of wildfire, there would likely be little damage to most infrastructure. Most roads and 
railroads would be without damage except in the worst scenarios. Fueling stations could be 
significantly impacted. Power lines are also significantly at risk from wildfire because most poles 
are made of wood and susceptible to burning. Fires can create conditions that block or prevent 
access and can isolate residents and emergency service providers. Wildfire in Mason County 
could also impact wood-structured bridges, peers, and docks, which are utilized to moor 
watercraft, launch search and rescue vessels, dam safety inspections, shellfish harvesting, 
fishing vessels, or other private boats associated with tourism.  
 
Currently there are 50 registered Tier II hazardous material containment sites throughout Mason 
County (based on 2016 reporting to Washington State Dept. of Ecology). During a wildfire 
event, hazardous material storage containers could rupture due to excessive heat and act as 
fuel for the fire, causing rapid spreading and escalating the fire to unmanageable levels. In 
addition the materials could leak into surrounding areas, saturating soils and seeping into 
surface waters, having a disastrous effect on the environment. 
 
Wildfire impact on the economy can be far reaching, ranging from damage to transportation 
routes to non-use of park facilities and campsites impacting tourism, to loss of structures 
influencing tax base from lost revenue. Secondary hazards associated with wildfire, such as 
increased landslides and flooding potential, would further impact the economy. 
 
Fire is a natural and critical ecosystem process in most terrestrial ecosystems, dictating in part 
the types, structure, and spatial extent of native vegetation. However, wildfires can cause 
severe environmental impacts: 

• Damaged Fisheries—Critical fisheries can suffer from increased water temperatures, 
sedimentation, and changes in water quality. 

• Soil Erosion—The protective covering provided by foliage and dead organic matter is 
removed, leaving the soil fully exposed to wind and water erosion. Accelerated soil 
erosion occurs, causing landslides and threatening aquatic habitats. 
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• Spread of Invasive Plant Species—Non-native woody plant species frequently 
invade burned areas. When weeds become established, they can dominate the plant 
cover over broad landscapes, and become difficult and costly to control. 

• Disease and Insect Infestations—Unless diseased or insect-infested trees are swiftly 
removed, infestations and disease can spread to healthy forests and private lands. 
Timely active management actions are needed to remove diseased or infested trees. 

• Destroyed Endangered Species Habitat—Catastrophic fires can have devastating 
consequences for endangered species. 

Soil Sterilization—Topsoil exposed to extreme heat can become water repellant, and soil 
nutrients may be lost. It can take decades or even centuries for ecosystems to recover from a 
fire. Some fires burn so hot that they can sterilize the soil. 

11.6 RISK RATING  
PROBABILITY OF OCCURRENCE 
Wildland fires do occur in Mason County, but the probability of future occurrences should be 
based on the present conditions and not so much the past history. As of March 20, 2019 there 
have been 27 wildfires throughout Western Washington within a 48-hour period to include 
Mason County (3 since March 18, 2019). The conditions in the county suggest that the 
likelihood of wildland fires occurring is HIGH. 

VULNERABILITY 

Building near forested areas increases the potential loss from fires, especially if not built with the 
awareness of the need for fire protection. Given the rural nature of Mason County and the 
amount of forestland that is intermingled with development, the vulnerability is rated as 
MEDIUM. 
RISK RATING 
Based on a review of the data the wildland fire hazard risk rating is HIGH.   
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CCHHAAPPTTEERR  1122::  CCIIVVIILL  DDIISSTTUURRBBAANNCCEE  
 

12.1 DEFINITION 
Civil disturbance is defined as any incident that disrupts a community where intervention is 
required to maintain public safety. Civil disturbance spans a variety of actions including labor 
unrest, strikes, civil disobedience, demonstrations, riots and rebellion. Events that could trigger 
these actions include racial tension, unemployment, unpopular political actions, and decrease in 
the supply of essential goods or services. 
Civil disturbance, also known as civil unrest or civil strife, is a broad term that is typically used 
by law enforcement to describe unrest caused by a group of people. Civil disturbance is typically 
a symptom of, and a form of protest against, major socio-political problems; the severity of the 
action coincides with public expression(s) of displeasure. It is typically intended to be a 
demonstration to the public or the government, but can escalate into general chaos. 

12.2 HAZARD PROFILE 
Civil disturbances are divisive, often complex in their origin, and are possible in nearly every 
community in the nation. As the population continues to grow, so will the concentrations of 
ethnic groups, varied perspectives, and disparate economic status. Diverse philosophies exist in 
county residents. As the economy fluctuates due to economic realities of declining fishing and 
forest industries, emotions tend to run high. Tourism, a major source of revenue for county 
businesses could be affected by an increasing potential or the actual developments of civil 
disorder. 

The potential for civil unrest or civil disorder is highest in larger cities. This correlates with 
normal patterns across the county. There generally needs to be an adequate population, or 
critical mass, to bring civil unrest to the point of impacting the community at large. This doesn’t 
exclude a rural development; rather it means that larger cities are the most likely areas for civil 
unrest to spill over into civil disorder.  

In areas of the county with a lower population density, there are continued complaints from 
citizens that their rights are being violated through land use regulations that their needs are 
being ignored, and that more urbanized areas get most of the benefits. While much of this 
discontent is unorganized, the potential for civil disorder is there. 

12.3 HISTORY 
Mason County has no documented cases of civil disturbance, however documentation of civil 
unrest/disturbance in Washington State dates back as early as 1886, the Seattle Riot of 1886, 
with the latest being the violent May Day Protest Riots in Olympia in 2017. Table 12-1 lists civil 
unrest/disturbance incidences in Washington State. 
 

Table 12-1: Civil Disorder in Washington State 
Date Event Description 

Feb. 6-7, 1886 Seattle Riot of 1886 

Occurred amidst rising anti-Chinese sentiment caused by intense labor 
competition due to an ongoing struggle between labor and capital in 
the Western US. A mob affiliated with a local Knights of Labor chapter 
formed small committees to carry out a forcible expulsion of all       
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Table 12-1: Civil Disorder in Washington State 
Date Event Description 

  

Chinese from the city. Violence erupted between the Knights of Labor 
rioters and federal troops. The incident resulted in the removal of over 
200 Chinese people from Seattle and left 2 militia men and 3 rioters 
seriously injured. 

Sept. 4, 1907 Bellingham Riots 

A mob of 400-500 white men, predominately members for the Asiatic 
Exclusion League, with intentions to exclude East Indian immigrants 
from the work force of the local lumber mills, attacked the homes of the 
South Asian Indians. The mob threw the East Indian workers into the 
streets, beat them, and pocketed their valuables. The authorities co-
operated with the mob by corralling the beaten immigrants into the City 
Hall, ostensibly for their safety. By the next day 125 South Asians had 
been driven out to town and were on their way to British Columbia. Six 
Indians were hospitalized and about 400 were held in the Bellingham 
jail, reportedly under “protective custody”. No participants in the mob 
violence were prosecuted. 

Nov. 5, 1916 Everett Massacre 
(Bloody Sunday) 

This was an armed confrontation between local authorities and 
members of the Industrial Workers of the World (IWW) union, 
commonly called “Wobblies”. The event marked a time of rising 
tensions in Pacific Northwest labor history. At the end of the mayhem 
(shootout) there were 5+ deaths, 27 wounded and 75 arrests. 

Feb. 6-11, 1919 Seattle General 
Strike 

This was a five-day work stoppage by more than 65,000 workers in the 
city of Seattle. Dissatisfied workers in several unions began the strike 
to gain higher wages after two years of World War I wage controls. 
Most other local unions, including members of the American 
Federation of Labor (AFL) and the Industrial Workers of the World 
(IWW), joined the walkout. Although the strike was non-violent and 
lasted less than a week, government officials, the press, and much of 
the public viewed the strike as a radical attempt to subvert US 
institutions. 

Nov. 11, 1919 Centralia Massacre 
(Armistice Day Riot) 

This was a violent and bloody incident that occurred during a parade 
celebrating the first anniversary of Armistice Day. This conflict between 
the American Legion and workers who were members of the Industrial 
Workers of the World (IWW or “Wobblies”) resulted in sIx deaths, 
additional wounded, multiple prison terms, and an ongoing bitter 
dispute over the motivations and events that precipitated the 
massacre. It was the culmination of years of bad blood between 
members of the local Legion and members of the IWW.  

May 9, 1934 – 
July 17, 1934 

1934 West Coast 
Waterfront 

(Longshoremen’s) 
Strike 

This strike lasted 83 days, triggered by sailors and a four-day general 
strike in San Francisco, and led to the unionization of all the West 
Coast ports of the United States. By the end of July 1934, the labor 
unrest in Western US ports claimed eight lives and hundreds of 
injuries, engulfed the city of San Francisco in an “insurrection” and 
“revolt against the government” with 130,000 workers out on strike, 
and almost set off subsequent general sympathy strikes in Portland 
and Seattle. In the Port of Seattle specifically, only one ship managed 
to leave the harbor in the entire 83 days that maritime workers were on 
strike.  

July 8, 1970 Pasco Disturbance 

On the night of July 8, 1970 a riot occurred after an evening narcotics 
raid the night before in Volunteer Park in which 20 persons were 
arrested and six on narcotics charges. Several hundred persons, many 
of them teenagers, assaulted Franklin County Sheriff’s Deputies in 
front of the Courthouse in Pasco. Firebombs (Molotov cocktails) and 
rock were thrown causing a giant spruce tree to ignite and breaking  
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Table 12-1: Civil Disorder in Washington State 

Date Event Description 

  

several windows from rocks being thrown. Nine of the rioters were 
arrested after deputies were hit by rocks, with 8 to 10 receiving painful 
but superficial injuries.  Several city police were also hurt.  A newsman 
was seriously injured by a thrown rock to his head and stomach 
causing a concussion. Law Enforcement used tear gas to restore order 
to the chaotic scene of 300 to 500 youths and some adults in the riot. 
Looting occurred in some stores in the area by rioters.  Once the mob 
was dispersed the mayor signed the curfew proclamation which was 
strictly enforced by law enforcement. 

Nov. 30, 1999 
WTO Ministerial 

Conference of 1999 
(Battle of Seattle) 

Protest activity surrounding this incident, which was to be the launch of 
a new millennial round of trade negotiations, occurred on November 
30, 1999, when the World Trade Organization (WTO) convened at the 
Washington State Convention and Trade Center in Seattle, WA. The  

  

negotiations were quickly overshadowed by massive and controversial 
street protests outside the hotels and the convention center, in what 
became the second phase of the anti-globalization movement in the 
United States. The scale of the demonstrations—even the lowest 
estimates put the crowd at over 40,000—dwarfed any previous 
demonstration in the United States against a world meeting of any of 
the organizations generally associated with economic globalization 
(WTO, the International Monetary Fund, or the World Bank). There 
were 157 individuals arrested but released for lack of probable cause 
or hard evidence. 

May 2017 Olympia May Day 
Protest Riots 

The protests in Olympia, WA and Portland, OR turned violent and were 
classified as riots by police. In Olympia, black-clad protesters shattered 
window, and threw smoke-issuing devices and rocks at police. Some 
of the protesters in Olympia broke windows in the Downtown Historic 
District. Several storefronts suffered damage. Nine police officers were 
injured by thrown rocks, and nine protesters were arrested. 

                                                                                               
12.4 VULNERABILITY 
Large cities are the most highly vulnerable areas for civil unrest and civil disorder. In Mason 
County this includes the only incorporated city, Shelton. However, as other towns or urban 
growth areas grow, their vulnerability also increases. 

12.5 IMPACTS 
Civil disturbance has the potential to cause extensive social disruption, loss of jobs, death, and 
property damage. These may result either from those involved in the action or initiated by those 
in higher authority in response to what they perceive as a threat to either the status quo or their 
own authority. In addition, the government may also curtail certain civil liberties even to the 
eventual imposition of martial law. 
 
Looting and general vandalism are the most common activities associated with civil disturbance. 
Fire setting is also quite common and can quickly spread due to slow response times of 
overwhelmed fire departments. Transportation routes can become blocked making it difficult for 
non-rioters to leave the area and difficult for the emergency response personnel to arrive. 
 
Long-term effects may include a local depressed economy, environmental damage, social 
disruption, and long lasting animosity between contending groups. 
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12.6 RISK RATING 
PROBABILITY OF OCCURRENCE 
Since Mason County has not experienced a civil riot in recorded history, the probability of 
occurrence is LOW. 

VULNERABILITY 
Given the rural nature of Mason County and only one incorporated city the vulnerability to a civil 
disturbance is LOW. 

RISK RATING 
It is always possible that Mason County could experience a civil disturbance; however, based 
on a review of the data and the hazard risk rating criteria the risk for civil disturbance is LOW. 
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CCHHAAPPTTEERR  1133::  DDAAMM  AANNDD//OORR  RREESSEERRVVOOIIRR  FFAAIILLUURREE  
 

13.1 DEFINITION 
Dam or reservoir failure is the uncontrolled release of impounded water resulting in 
downstream flooding, which can affect life, property, and economic viability. 
A dam is a barrier across flowing water that obstructs, directs or slows down the flow, often 
creating a reservoir, lake or impoundment. Most dams have a section called a spillway or weir 
over which, or through which, water flows, either intermittently or continuously, and some have 
hydroelectric power generation systems installed.  
Flooding, earthquakes, blockages, landslides, lack of maintenance, improper operation, poor 
construction, lahars, vandalism, and terrorism can cause dam or reservoir failure. While the 
affects may be total collapse of a dam, that is not always the case. 

13.2 HAZARD IDENTIFICATION 
Mason County has two publicly owned dams and several that are privately owned that brings 
the count to 22 dams. Most of the dams are reservoir dams with Cushman Dams No. 1 & No.2 
being concrete single arch dams, the Cushman Dam No. 1 Spillway Headworks being concrete 
gravity and earth fill, the Haven Lake Dam being concrete gravity and the Rosand Dam having a 
concrete buttress.  
One of the first major dams in the Pacific Northwest was Tacoma Power’s Cushman Dam No. 1, 
dedicated on March 23, 1926, when President Calvin Coolidge pressed a button in the White 
House to energize the project. The dam is on the North Fork of the Skokomish River near Hood 
Canal. It has a top width of 8 feet and a base width of 50 feet. It is 275 feet high and 1,111 feet 
long. Its reservoir, Lake Cushman, has a 23-mile shoreline.  

It has a concrete arch design and includes 90,000 cubic yards of concrete, covering a whole 
6,244 feet of water. Two 21,600 kilowatt generators provide 127 million kilowatt-hours annually 
to the Tacoma Power system.Just downstream, Cushman Dam No. 2 was completed in 1930, 
forming the small 150-acre Kokanee Lake. The dam is 575 feet long, 8 feet wide at the top and 
40 feet at the base. It is 235 feet tall. Its reservoir, Lake Kokanee, is 2 miles long. Its three 
27,000 kilowatt generators provide 233 million kilowatt-hours annually to the Tacoma Power 
system (Figure 13-1). 



MMaayy  22001199  MMaassoonn  CCoouunnttyy  HHIIVVAA  PPaaggee  9900  
  

 

Table 13-1 lists the dams in Mason County as identified by the Department of Ecology’s 
Inventory of Dams in the State of Washington.  

Table 13-1: Dam Inventory in Mason County 
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Anderson 
Lake Dam 

Tributary-
Sherwood 

Creek 
Lake Anderson Earth Fill Recreation 240’ x 28’ 44.0  370  0.95 

1B: From 
31-300 lives 
at risk 
(high) 

Bennettsen 
Lake Dam 

Tributary-
Tahuya River Lake Bennettsen Earth Fill Recreation 150’ x 11’ 28.0  253 0.18  3: No lives 

at risk (low) 
Buck Lake 
Dam 

Tributary-
Jones Creek Unnamed Earth Fill Recreation 140’ x 12’ 4.0  4 0.00  3: No lives 

at risk (low) 
Christine 
Lake Dam 

Tributary-
Tahuya River Lake Christine Earth Fill Recreation 130’ x 18’ 14.1 104 1.00 3: No lives 

at risk (low) 
Cranberry 
Lake Storm  
Water 
Detention 
Dam 

Cranberry 
Creek Cranberry Lake Earth Fill 

Flood Control & 
Storm Water 
Management 

350’ x 8’ 450.0 2,600 5.84 
1C: From 7-
30 lives at 
risk (high) 

Cushman 
Dam No. 1 

North Fork 
Skokomish 

River 
Lake Cushman 

Concrete 
Gravity & 
Earth Fill 

Hydroelectric & 
Recreation 

1,111’ x 
275’ 4,010 453,350 95.00 

1B: From 
31 to 300 
lives at risk 
(high) 

Cushman 
Dam No. 1-
Spillway 
Headworks 

North Fork 
Skokomish 

River 
Lake Cushman 

Concrete 
Gravity & 
Earth Fill 

Hydroelectric & 
Recreation 430’ x 76’ 4,010 453,350 95.00 

1B: From 
31 to 300 
lives at risk 
(high) 

Cushman 
Dam No. 2 

North Fork 
Skokomish 

River 
Lake Kokanee Concrete 

Single Arch 
Hydroelectric & 

Recreation 460’ x 235’ 150.0 8,000 103.00 

1B: From 
31 to 300 
lives at risk 
(high) 

Figure 13-1: Map of Cushman Dams No. 1, Dam No. 2, and Powerhouse 
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Table 13-1: Dam Inventory in Mason County 
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Fawn Lake 
Dam 

Tributary-
Puget Sound Fawn Lake Earth Fill Recreation 240’ x 36’ 56.0 580 0.74 3: No lives 

at risk (low) 
Haven Lake 
Dam 

Tributary-
Tahuya River Unnamed Concrete 

Gravity 
Fish and 
Wildlife 100’ x 4’ 69.0 69.0 1.13 3: No lives 

at risk (low) 

Lakeland 
Village Pond 
No. 1 

Tributary-
Sherwood 

Creek 
Unnamed Earth Fill 

Flood 
Control/Storm 

Water 
Management & 

Recreation 

150’ x 18’ 12.0 12.0 0.10 3: No lives 
at risk (low) 

Leprechaun 
Lake Dam 

Tributary-
Cranberry 

Creek 

Lake 
Leprechaun Earth Fill Recreation 162’ x 13’ 6.7 38.0 0.30 

1C: From 7-
30 lives at 
risk (high) 

Limerick 
Lake Dam 

Cranberry 
Creek Lake Limerick Earth Fill Recreation 400’ x 34’ 130.0 920 13.00 

1C: From 7-
30 lives at 
risk (high) 

Little Twin 
Lakes Dam 

Tributary-
Campbell 

Creek 
Little Twin Lake Earth Fill Recreation 480’ x 25’ 5.5 77 0.20 3: No lives 

at risk (low) 

Mason Co. 
Belfair 
WWTP  

Colter Creek Unnamed 
Treated 
Water 

Storage 
Water Quality 1700’ x 70’ NA 160 12.70 

1B: From 
31-300 lives 
at risk 
(high) 

Melbourne 
Lake Dam 

Tributary-
Eagle Creek Melbourne Lake Earth Fill 

Fish and 
Wildlife & 

Recreation 
100’ x 9’ 35.0 136 2.17 3: No lives 

at risk (low) 

North Bay 
Water 
Reclamation 
Pond 1 

Sherwood 
Creek-

Offstream 

North Day Water 
Reclamation 

Pond 
Earth Fill Water Quality 1,000’ x 14’ 4.6 0 0.00 

2: From 1 to 
6 lives at 
risk 
(significant) 

Rosand Dam Tributary-
Johns Creek Unnamed Concrete 

Buttress Recreation 11’ x 4’ 15.0 15 0.00 

3: No lives 
at risk (low) 

 

Timberlakes 
Dam 

Tributary-
Campbell 

Creek 
Big Twin Lake Earth Fill Recreation 205’ x 29’ 15.2 828 2.15 

2: From 1 to 
6 lives at 
risk 
(significant)     

 

Trask Lake 
Dam 

Tributary-
Shumocher 

Creek 
Trask Lake Earth Fill Recreation 80’ x 10’ 13.8 40 0.85 

2: From 1 to 
6 lives at 
risk 
(significant) 

Uddenberg 
Dam-NF 
Goldsboroug
h Creek 

N. Fork 
Goldsborough 

Creek 
Unnamed Reservoir Recreation 500’ x 10’ 80 80 0.00 3: No lives 

at risk (low) 

West Lake 
Dam 

Tributary-
Skokomish 

River 
West lake Earth Fill 

Fish and 
Wildlife & 

Recreation 
72’ x 6’ 16.5 150 0.80 3: No lives 

at risk (low) 

 
13.3 HISTORY 
Dam failures are comparatively rare, but can cause immense damage and loss of life when they 
do occur. There have been a few notable dam failures and incidents in Washington State (Table 
13-2).  
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Table 13-2: Notable Dam Failures and Incidents in Washington State 

Date Dam Name Location Lives 
Lost Nature of Failure & Damage 

Dec. 1918 Masonry Dam (Boxley 
Burst)  

King County near 
North Bend 0 

Excessive seepage through glacial moraine abutment 
caused mud flow about 1 mile from reservoir. Destroyed 
RR line and village of Eastwick 

Feb. 1932 Eastwick RR Fill Failure 
King County near 
North Bend 7 

Blockage of culvert by slide caused RR Fill to back up 
water and fail. Destroyed RR line and village of 
Eastwick. 

Apr. 1938 Loup Loup Dam 

Okanogan County 
near Malott 0 

50’ high hydraulic fill dam failed when emergency 
spillway was undercut during a flood. Destroyed 25 
homes and left 75 people homeless. Destroyed ½ mile 
of state highway. 

Feb. 1950 Lake Dawn Dam Clallam County 
near Port Angeles 0 Heavy rains caused overtopping and failure of earthen 

dam. One home destroyed;  $4,000 damage. 

Dec. 1967 North Star Sand & 
Gravel Dam 

Snohomish 
County near 
Everett 

0 
40’ high dam washed out by overtopping due to lack of 
spillway. 25’ high dam rebuilt, also failed, washed out 
GN railroad tracks, derailed passing train. 

Jan. 1970 Pillar Rock Dam 
Wahkiakum 
County 0 

Logging road fill culvert blocked by debris, overtopped 
and failed, caused 25’ high concrete gravity dam to fail. 
Three homes and fish cannery destroyed. 

May 1971 Sid White Dam 
Okanogan County 
near Omak 0 

Earthen dam failed due to seepage through animal 
burrows. Caused second dam to fail and dumped debris 
into the town of Riverside. 

May 1974 Horseshoe Lake 
Blowout 

Stevens County 
near Chewelah 0 

Outlet tunnel through 50’ high natural ridge collapsed 
causing ridge to fail. Drained 20’ deep lake. Extensive 
flood damage and debris deposits on cropland in 
downstream valley. 

July 1976 White River Incident Pierce County 
near Auburn 2 

Surge in flow caused by increased discharge from Mud 
Mountain Dam and removal of flashboards at PP&L 
Diversion Dam. Killed 2 children playing in White River. 

Dec. 1982 Alexander Lake Dam Kitsap County 
near Bremerton 0 Spillway undermined and failed during heavy rains. 

Caused damage at fish hatchery and homes in Gorst. 

May 1986 Upriver Dam Spokane County 
near Spokane 0 

Hydropower facility failed by overtopping. Lightning 
struck system, turbines shut down. Water rose behind 
dam while trying to restart. Backup power systems 
failed, could not raise spillway gates in time. Caused 
$11 million damage to facility. 

Nov. 1990 Chinook Dam Pacific County 0 
Heavy rains overtopped the embankment and 
undermined the spillway, leading to failure of dam. 
Approximately $100,000 damage to facility. 

Oct. 1991 Seminary Hill Reservoir 
City of Centralia 

Lewis County near 
Centralia 0 

Failure along weak rock zone in hillside caused 
massive slide which breached reservoir. Three million 
gallons of water drained from reservoir in 3 minutes. 
Two homes destroyed, many homes damaged, $3 
million in damage. 

 

Jan. 1993 Iowa Beef Processors 
Waste Pond Dam No. 1 

Walla Walla 
County near 
Richland 

0 

Failure of a 15’ high embankment released 300 acre-
feet of waste water. Failure attributed to high reservoir 
levels due to snowmelt, entering animal burrows near 
embankment crest, and eroding dam. Washed out 
Union Pacific RR tracks, derailed 5 locomotives. $5 
million in damage. 
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Table 13-2: Notable Dam Failures and Incidents in Washington State 

Date Date Date Date Date 

July 1995 CSC Orchards Failure Grant County near 
Royal City 0 

Breached 20’ high frost pond emptied into surrounding 
orchard. Failure attributed to a network of voids that 
developed around outlet pipe. Seepage through voids 
caused rapid failure. Washed out 3 acres of trees and 
inundated a 2-story residence. $100,000 damage. 

Dec. 1996 Olufson Dam Pierce County 
near Gig Harbor 0 

A sinkhole in the 18’ high embankment was created due 
to a failing pipe. Response prevented total dam failure. 
Was environmental damage to downstream Dickson 
Creek and the salmon population from discharge and 
debris. Dam was removed. 

April 2000 Broetje Orchards Block 
96 Reservoir 

Walla Walla 
County 0 

Failure of 26’ high embankment released 11 million 
gallons of water; impacted residential youth camp and 
Blue Mt. Railroad line. Failure due to leak in PVC liner 
and internal erosion along pipeline through the 
embankment. 

Nov. 2008 Mill Creek Pond 
Grays Harbor 
County near 
Cosmopolis 

0 

Dam gave way during heavy rains from impact of falling 
trees; dislodged roots also dislodged a buried sheet pile 
at the right abutment. Pedestrian bridge washed out; 
residential areas flooded, about 12 homes damage in 1-
2 feet of water. 

April 2010 
French Slough 
Bartelheimer Dairy 
Waste Pond 

Snohomish 
County  

Breached manure lagoon emptied some 27 million 
gallons on to adjacent farmland and into French Slough 
(arm of Snohomish River). Caused water quality 
problems. Cause of Breach: Failure to remove cedar 
drain field beneath the pond during construction allowed 
internal erosion through the embankment foundation.  

Aug. 2014 Hawkins Dam Okanogan County 0 

Failed due to spillway erosion. Area Burned in 2014 
wildfires and then hit with heavy rains. Erosion in 
spillway over about 2 ½ hours scoured a channel 360’ 
long with est. volume of 6,600 cu. yds. Spillway was 
repaired in 2017. See Ecology publications 14-11-011, 
15-11-019, and 15-11-002. 

April 2017 Bonasa Breaks Ranch 
Dam 

Asotin County 
near Anatone 0 

Unpermitted dam with poor design, construction, and 
maintenance. Heavy rain caused dam overtopping due 
to an undersized spillway. Other failure mechanisms 
such as piping may have contributed. See Ecology 
Publication 17-11-008. 

  

Despite the numerous dams within Mason County, dam failure has not been a major concern for 
the residents of Mason County. There has been no history of lives lost, property loss, or other 
damage as the result of dam or reservoir failure. 

There have been several notable dam/reservoir failures in Washington State dated back to the 
early 1900’s and the last one in 2017 (Table 13-2). None of these failures were in or near 
Mason County.  

13.4 VULNERABILITY 
The Dam Safety Office (DSO) classifies dams and reservoirs in a hazard rating system based 
solely on the potential consequences to downstream life and property that would result from a 
failure of the dam and sudden release of water. The following codes are used as an index of the 
potential consequences in the downstream valley if the dam were to fail and release the 
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reservoir water. This classification system does not take into account the probability of such 
failure. 

• 1A = Greater than 300 lives at risk (High hazard); 
• 1B = From 31-300 lives at risk (High hazard); 
• 1C = From 7-30 lives at risk (High hazard); 
• 2 = From 1-6 lives at risk (Significant hazard); 
• 3 = No lives at risk (Low hazard). 

Dam failure has the potential to cause significant and long-term social effects that can change 
the quality of life in the affected community. These may include a loss in the public’s confidence 
in public officials, difficulty delivery necessary social or medical services to the community, or 
the loss of connections among community members that provide support and enrichment. 

Dam failures can also impact the environment. Impacts may include pollution of surface or 
groundwater, air, and soil. Failures can also cause release of hazardous materials or the 
destruction of environmentally sensitive areas. 

Mason County is vulnerable to dam failure. Based on a review of Table 14-1, Mason County has 
22 dams within its boundaries. It should be noted that Cushman Dam No. 1, Cushman Dam No. 
1-Spillway Headworks, Cushman Dam No. 2, Anderson Lake Dam, and Mason County Belfair 
Waste Water Treatment Plant, are categorized as having a “High Downstream Hazard 
Potential” with a population risk of 31-300 lives. Leprechaun Lake Dam, Cranberry Lake Storm 
Water Detention Dam and Limerick Lake Dam also have a “High Downstream Hazard Potential” 
with a population risk of 7-30 lives. Three dams, North Bay Water Reclamation Pond 1, 
Timberlakes and Trask Lake dams are categorized as having a “Significant Downstream Hazard 
Potential” with a population risk of 1-6 lives. The remaining dams are categorized as having a 
“Low Downstream Hazard Potential” with no lives at risk. 

It should also be noted that a failure at the Casad Dam, located in Kitsap County, could affect 
residents and businesses along the Union River, located in Mason County. The Casad Dam is a 
concrete, single arch dam that impounds the Union River Reservoir and was constructed for 
water supply. The surface area is 40 acres, storage capacity is 4,100 acre feet, and drainage 
area of 2.71 square miles. The dam is categorized as having a “High Downstream Hazard 
Potential” with a population risk of 31-300 lives. 

Dam owners are required to conduct annual surficial inspections of their dams and submit a 
copy of the inspection checklist to the Department of Ecology within 30 days following the 
inspection (WAC 173-175-510).  

Periodic inspections are conducted on existing dams that are located in areas where dam failure 
and release of the reservoir contents could pose the potential for loss of life (WAC 173-175-
705). Inspections are performed by the department every 5 years for dams with high 
downstream hazard or significant hazard classifications. 

13.5 IMPACTS 
The impacts of a reservoir or dam failure will be variable depending upon the amount of water 
released and the types of structures and terrain that would be affected. 
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Direct economic impacts can include the need to repair and rebuild structures and infrastructure 
along with reopening businesses. Indirect economic impacts could include population shifts due 
to unemployment, not getting new businesses to come to the area, lower property tax revenues, 
and the need for governmental assistance. Indirect impacts may also be felt outside of the 
inundation area. Industry that relies on the output of a factory in the inundation area may close. 

Dam failure has the potential to change the quality of life in the affected community. These 
impacts may include loss of the public’s confidence in public officials, difficulty delivering 
necessary social or medical services to the affected community, or the loss of connections 
among community members that provide support and enrichment. 

Negative environmental impacts can also occur as a result of dam failure. These impacts can 
include pollution of surface or groundwater, air, and soil; the release of hazardous materials; or 
the destruction of environmentally sensitive areas. 

13.6 RISK RATING 

PROBABILITY OF OCCURRENCE 
Although Mason County is home to 22 dams there have been no documented reports of dam 
failure. This may be due to the fact that dam owners are required to conduct annual inspections 
of their dams and provide that information to the Department of Ecology .Given there is no 
history of dam failure the probability of occurrence is LOW. 

VULNERABILITY 

Of the 22 dams in Mason County there are 5 that are considered “High Downstream Hazard 
Potential” dams (31-300 lives at risk), 3 dams considered “High Downstream Hazard Potential” 
dams (7-30 lives at risk) and 3 dams that have a “Significant Downstream Hazard Potential.” 
Although the probability of dam failure is rated as low, the vulnerability is rated a MEDIUM 
based on the potential downstream impacts should a failure occur. 

RISK RATING 
It is always possible that Mason County could experience a dam failure. Based on the number 
of lives at risk due to dam failures, the risk is rated as MEDIUM. 
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CCHHAATTPPEERR  1144::  EEPPIIDDEEMMIICCSS  
  

14.1 DEFINITION 
Epidemics are outbreaks of disease that affect, or threaten to affect, a significant portion of the 
population in a relatively short period of time. Although usually referring to human contagious 
disease, epidemics can also affect crops and domestic/wild animals. Epidemic diseases are 
usually introduced into an area from remote regions and inflict devastation because there is no 
natural or induced immunity. 

14.2 HAZARD IDENTIFICATION 
Infectious diseases can spread in a variety of ways. Outbreaks can be caused by bacteria, 
parasites, viruses, fungi, or toxins. An individual might be exposed by breathing, eating or 
drinking, or having direct contact with an agent. These agents can be spread by people, 
contaminated food or water, animals, insects and other arthropods, or directly from the 
environment. Some agents, such as Salmonella or E. Coli 0157:H7 may have multiple means of 
spreading. Other agents, such as measles or pertussis, are spread only from one person to 
another. 

Emerging pathogens are another concern for public health agencies. An emerging or re-
emerging infectious disease is an infection that has newly appeared in a population or has 
existed but is rapidly increasing in incidence or geographic range. An agent may emerge for any 
number of reasons such as ecological changes due to human activities or to anomalies in 
climate; demographic changes and behavior, travel and commerce; technology and industry; 
microbial adaptation and change; and breakdown of public health measures. 

Certain agents that have the potential to cause severe communicable disease outbreaks are: 

Influenza (flu) is a common respiratory infection that spreads among people through the air 
from coughs or sneezes or by touching surfaces contaminated by the virus and then touching 
the mouth or eyes. Influenza can cause serious illness or death. Influenza viruses are constantly 
changing, with new strains appearing regularly.  

Tuberculosis (TB) is a disease caused by a bacterium that usually attack the lungs, but can 
attack any part of the body such as the kidney, spine, and brain. TB is spread through the air 
when an infected person coughs, sneezes, speaks, or sings. People breathe in the bacteria and 
become infected. A person infected with TB can develop active disease many years later. If not 
treated properly, TB can be fatal.  

West Nile virus (WNV) is a mosquito-borne disease. dengue and malaria. West Nile infection is 
caused by a virus transmitted by mosquitoes and can cause serious neurological infection such 
as encephalitis, meningitis and paralysis.  

Escherichia coli (E. coli) are bacteria found in the environment, foods, and intestines of people 
and animals. Most E. coli are harmless and are an important part of a healthy human intestinal 
tract. However, strains producing shiga toxin (STEC) can cause severe diarrhea and kidney 
damage. STEC can be spread by contaminated food (beef, produce) or water or among people 
if infected persons do not wash their hands after using the toilet or diapering children.  
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Human immunodeficiency virus (HIV) is the virus that causes Acquired Immunodeficiency 
Syndrome (AIDS). HIV/AIDS weakens a person’s ability to fight infections. It is contracted 
through unprotected sex, sharing injection drug equipment and exposure to items contaminated 
with blood from an infected person.  

Agents that have the potential for causing less severe communicable disease outbreaks are: 

Measles is a highly contagious childhood disease caused by a virus that was once very 
common prior to vaccines.  Measles can be serious and even fatal for small children.  

Hepatitis refers to viral infections that cause inflammation of the liver. Hepatitis A, B and C are 
the most common types. Each has different causes and symptoms. Hepatitis A is primarily a 
gastrointestinal illness and once a person recovers, has no long term consequences. Hepatitis 
B and C are termed “blood borne pathogens” and are a risk for persons who use and share 
injection drugs or are exposed to blood (or items contaminated with blood) from an infected 
person. Some will recover on their own, but others can develop chronic Hepatitis B or C and 
potentially develop liver cancer.  

Lyme Disease is a bacterial illness and is transmitted to humans by tick bites. Early symptoms 
appear between 0-6 months from infection, include fever, headache, fatigue, skin rash, or 
general flu-like symptoms. Late symptoms usually appear after 6 months and involve the joints, 
heart and nervous system. Early treatment is important; if Lyme disease is treated within 28 
days of infection, a 28-day course of antibiotics may be sufficient.  

Hantavirus Pulmonary Syndrome (HPS) is a rare but deadly viral infection that causes a 
rapidly progressive and severe pneumonia that is often fatal. The virus is spread by mice and 
rats through their urine, droppings, and saliva. Tiny droplets with the virus can enter the air. 
People can contract the disease if they breathe infected air or come into contact with rodents or 
their urine or droppings.  

14.3 HISTORY 
Recently there have been a significant number people that are opting out of the measles 
vaccine for religious and/or personal reasons. This decision is beginning to have an impact in 
some communities in Washington State. Governor Jay Inslee proclaimed a local public health 
emergency beginning January 18, 2019 after an outbreak of measles was identified in Clark 
County. At the time of this writing there were 50 confirmed cases of measles in Washington 
State (49 in Clark County and 1 in King County). The confirmed Clark County cases include two 
cases who traveled to Hawaii and another case who traveled to Bend, Oregon. There was also 
1 confirmed case in Multnomah County, Oregon. 

Mason County has no history of any significant communicable disease epidemics. This may be 
due, in part, to the fact that Mason County is a very rural area with low densities of people in 
any one area. Mason County also lacks international airports and ports and harbors that support 
world travel and commerce.  

The Mason County Public Health & Human Services Department works very hard to provide 
educational information to the general public about how to minimize the risk of contracting a 
communicable disease and to help keep epidemics in check. They investigate diseases that are 
reported, do surveillance and maintain communication with other local, state and federal public 
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health agencies. The goal is to prevent exposure through information and to treat the individual 
as soon as possible in order to end the epidemic quickly. This plays a significant role in 
minimizing impacts to Mason County.5 

14.4 VULNERABILITY 
An epidemic can spread very rapidly among citizens in a community (schools, churches, 
meeting and work places). Global travel adds a complexity to the spread and control of 
infectious disease. An outbreak that starts out in one area can easily escalate to the level of an 
epidemic, and eventually spread to a number of countries across the continents.  

Mason County is vulnerable to epidemics. The county is close to urbanized areas and an 
international airport. A large number of travelers come from large cities (Seattle, Tacoma, etc.) 
to their vacation homes/summer cabins to recreate. During the summer months the population 
increases by one third.  

Mason County may be more vulnerable to disease outbreaks during local annual events such 
as Oysterfest, Mason Area Fair, Allyn Days, Forest Festival Parade, etc., where there is a large 
gathering of people and in some cases, animals. Therefore, Mason County remains vulnerable 
to the various communicable diseases discussed. During large outbreaks, Mason County may 
become a destination for people who want to limit exposure to diseases spreading in the more 
urban areas. 

14.5 IMPACTS 
Impacts from epidemics can include loss of life or either short or long term debilitation for the 
individuals. It can also include economic hardship for the individuals or their families. Lost work 
time affects not only the employee, but also the employer. Loss of productivity due to individual 
illnesses is a major business problem today without adding in the effects of a major epidemic. In 
addition, a serous epidemic would likely cause a strain on current public health and medical 
resources. 

14.6 RISK RATING 
PROBABILITY OF OCCURRENCE 
Since Mason County has no history of any significant communicable disease epidemics, the 
probability of occurrence is rated as LOW. 

VULNERABILITY 
Mason County is vulnerable to epidemics since the county is close to urbanized areas and an 
international airport. Given the rural nature and only one incorporated city, vulnerability is rated 
as a MEDIUM. It is possible during times of local annual events, an epidemic could spread 
quickly. 

RISK RATING 
The risk rating for epidemics in Mason County is MEDIUM. There is a moderate potential for a 
disaster of less than major proportions during the next 25 year. 
                                                           
5 Dr. Yu, Mason County Health Officer, personal interview, June 23, 2015 
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CCHHAAPPTTEERR  1155::  HHAAZZAARRDDOOUUSS  MMAATTEERRIIAALLSS  
  

 15.1 DEFINITION 
Hazardous materials are materials that because of their chemical, physical, or biological nature 
pose a potential risk to life, health, or property when released. A release may occur by spilling, 
leaking, emitting toxic vapors or any other process that enables the material to escape its 
container, enter the environment, or create a potential hazard. The hazard can be explosive, 
flammable, combusitble, corrosive, reactive, poisnonous, toxic, a biological agent, or 
radioactive. They can be solid, liquid, or gaseous.  

15.2 HAZARD IDENTIFICATION 
The types of materials that can cause a hazardous materials spill are wide ranging in nature. 
Incidents involving these materials include materials such as chlorine, sodium hydroxide, 
sulfuric acid, radioactive isotopes, anhyhdrous ammonia, gasoline and other hydrocarbons. 
They may include medical/biological waste from hospitals or clinics. The lists are long and 
include many other items used in manufacturing, medicine, contstruction, etc. 

While not totally inclusive, a good place to start when looking at what materials may be 
hazardous is to look at the lists developed for reporting under the Emergency Planning and 
Community Right-to-Know Act (EPCRA) also known as Title III of the Superfund Amendments 
and Reauthorization Act of 1986 (SARA).  

There are four groups of hazardous materials subject ot reporting under this act. They are: 

1.  Extremely Hazardous Substances: Any of the 406 chemicals identifed by EPA as toxic,   
and listed under SARA Title III. 

2.   Hazardous Substances: Includes over 700 chemicals. 

3.  Hazardous Chemicals: Any substance for which a facility must maintain a Material Safety 
Data Sheet (MSDS). Inventories of these chemicals must be submitted to the State 
Emergency Response Commission (SERC), the Local Planning Repsonse Committee 
(LEPC), and the local Fire Department if they are present in certain amounts. There are 
approximately 594 listed chemicals. 

4.  Toxic Chemicals: The Environmental Protection Agency (EPA) has developed a list of more 
than 600 toxic chemicals subject to EPCRA reporting. 

In 2018, the Local Emergency Planning Committee (LEPC) reported receiving 53 Tier II reports 
listing quantities of one or more of these four types of hazardous materials at various facilities 
throughout Mason County.  

15.3 HISTORY 
In the past two years there were four notable hazardous material incidents that impacted Mason 
County. 
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A semi-truck and van collided on November 2, 2017 causing a diesel spill from a punctured fuel 
tank. The semi-truck was making a wide right turn off northbound 1st Street to Grove Street 
when the van came up on his right and crashed into the right rear end of the semi’s cab, 
puncturing the fuel tank spilling more than 50 gallons of diesel. A representative of the 
Washington Department of Ecology was on the scene to help local authorities contain and clean 
up the spill. 

There was a report of a semi-truck that tipped on its side on NE Beck Road in Belfair. It landed 
in a ditch with water. The ditch emptied into a culvert which discharged into a stream/wetland 
across the road. There was 300 gallons of diesel on board but only leaked about 10 gallons into 
the ditch. The Department of Ecology responded to the scene. 

On August 22, 2018 a large industrial fire at a tire warehouse in the area of 1000 SE State 
Route 3 in Shelton closed State Route 3 in both directions. More than 50 firefighters from every 
fire district in Mason County and several fire departments from Thurston County responded. 
Due to the potential toxic smoke produced by burning rubber, authorities advised residents 
within a half-mile to shelter in place and those with breathing issues were urged to evacuate. A 
Shelton man was charged with first-degree arson and was accused of lighting the fire that 
destroyed the tire warehouse. 

At 0923 on October 24, 2018, Mason County dispatch reported a truck vs. truck accident on 
John’s Prairie Road resulting in a lube oil spill of approximately 300 gallons to the roadway. 
Fortunately the quick response from local first responders and Department of Ecology 
minimized the impacts, cleanup was swift, and there was no offsite soil or water contamination. 

Most areas of Mason County have had some type of hazardous materials spill within the past 3 
years. Materials involved in reported Mason County spills are identified in Table 15-1. 

Table 15-1: Types of Spill Materials & Number of Incidents 

Algae (5) Gas Flammable (2) Mineral Oil (27) Unknown (12) 

Chemical (4) Gasoline (16) Oily Waste (1) Used Oil (1) 

Corrosive Material (1) Hazardous Material (3) Oily Water Mixture (2) Waste Water (1) 

Debris/Garbage (7) Hydraulic Oil (7) Other (12) Water (2) 

Diesel (16) Lube Oil/Motor Oil (5) Sewage/Sludge (9)  

Fire Fighting Foam (2) Medical Waste (1) Sheen (4)  
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Sources of these spills include the following in Table 15-2: 

Table 15-2: Spill Sources 

Commercial/Industrial (8)  Non-Commercial Vehicle (21)  

Transformer Spill (28)  Residential/Vacant Land (10)  

Underground Storage Tank (2)  Train (1)  

Fishing/Recreational Vessel (27)  Hopper/Dredge (2)  

Public Waterway (5)  Municipal Discharge (5)  

Unknown (6)  Drum/Container Leak (9)  

Commercial Vehicle (12)    
 

15.4 VULNERABILITY 
Mason County has the potential for being the scene of a significant hazardous materials 
release. Hazardous materials are transported over or near numerous bodies of water, wetlands, 
environmentally-sensitive areas, and through several population center. This is directly related 
to the high level of diverse industrial facilities and transportation routes in the county. 
Hazardous materials are commonly stored, used or transported in the local area via pipelines, 
state routes/county roads, railways and air. These materials are part of our daily lives and can 
present a threat to life, property and the environment during an accidental or deliberate release. 
The types and quantities of hazardous materials in Mason County at any given time are subject 
to change.  

Clandestine drug labs and illegal dumping present yet another concern. Each of these has to be 
treated as a chemical hazard site and decontaminated before the property can be used again. 
Illegal drug labs can be set up in homes, apartments, vacant buildings, shacks in the forest or 
even in a van parked on the street. 

15.5 IMPACTS 
The effects of a hazardous materials incident depend largely on the nature of the spill, location 
of the spill, local weather conditions, and the area of the incident. A hazardous materials spill 
incident can easily escalate from a minor incident into a full-scale disaster. The hazardous 
properties of chemicals, motor fuels, radioactive substances and other potentially dangerous 
materials range from explosive to highly flammable to poisonous. 
These spills have the potential to contaminate the air, water, and land and can be harmful to 
human, animal and plant life. In addition certain types of incidents can cause destruction of 
buildings and infrastructure, business interruption, and long-term environmental degradation. 
Short- or long-term evacuations from areas may be necessary as a result of a hazardous 
material release. In the case of some radioactive materials, the effects of a spill could have 
impacts for generations. 
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Economic impacts from hazardous material spills can be devastating for communities. 
Emergency response agencies may not be able to absorb the extraordinary expenses such as 
overtime, equipment loss, depletion of supplies, fuel use and other expenses associated with a 
long-term incident. While the party responsible for the spill is liable for the costs of clean up, 
reimbursement may be a long time in coming. 

15.6 RISK RATING 

PROBABILITY OF OCCURRENCE 
State and local spill prevention programs help reduce the probability of spills occurring in Mason 
County and across the State. These programs focus on preventing spills and plan for and 
deliver a rapid, aggressive, and well-coordinated response to oil and hazardous substance 
spills. As noted above, Mason County has had numerous hazardous material incidents 
throughout the county in the past 3 years. Most were minor and none were considered major. 
Based on the past incidents, there is a MEDIUM likelihood that a hazardous materials incident 
will occur in the next 25 years. 

VULNERABILITY 
The impacts of a hazardous material incident can vary based on the type of material, the 
weather conditions at the time of release, location of the release, and conditions of the release. 
A release can be small and easily handled with little impact, or catastrophic with immediate 
impact and long-term public health and environmental consequences. The state and local spill 
prevention programs reduce vulnerability in Mason County by implementing programs to 
increase preparedness and plan response. 

The programs in place ensure the safe use, transport, and disposal of hazardous materials. It is 
expected that an incident can be responded to quickly, reducing the potential area of impact. 
There is a low possibility that a large segment of the population, property, commerce, 
infrastructure or service would be exposed to the effects of a hazardous materials incident, so 
the vulnerability rating is LOW. 

RISK RATING 
There is a potential to have significant and far-reaching effects within Mason County should we 
have a hazardous materials incident. The impacts could be human casualties, long term or 
chronic health problems, and significant short term and long term environmental and financial 
impacts. However, given the history of past incidents in Mason County, a LOW risk rating is 
assigned. 
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CCHHAAPPTTEERR  1166::  TTEERRRROORRIISSMM  
  

16.1 DEFINITION 
Terrorism is the use of threat of violence that aims to spread fear in a population, and to 
advance a political, ideological or religious cause. Not all acts of violence are terrorist acts. 
Terrorism is more of a strategy than just a random act of violence, as it always includes some 
sort of political, ideological or religious motivation. 

16.2 HAZARD IDENTIFICATION 
Terrorist attacks are often targeted to maximize fear and publicity, while avoiding effective 
countermeasures and exploit vulnerability. There are many different types of terrorist tactics. 
Some methods involve more “conventional” threats in the form of shootings, air attacks or 
hijackings, kidnappings, bombings, vehicle attacks, and suicide attacks. Other “unconventional” 
methods of terrorism include bioterrorism, agro-terrorism (animal or plant disease), nuclear 
terrorism, and cyberterrorism.  

16.3 HISTORY 
Terrorist attack and related incidents have been documented as far back as 1865 in the United 
States, beginning with the assassination of President Abraham Lincoln and ending with the 
shooting attack on a Jewish synagogue in 2018. Those documented events include terrorist 
events causing fatalities, incidents involving unconventional weapons, politically-motivated 
murders, and other incidents of political or methodological significance. Table 16-1 documents 
the notable terror attacks with fatalities on US soil since 1980. 
 

Table 16-1: Notable Terror Attacks in US since 1980 

Date Terrorist Incident 

1978-1995 
Theodore John Kaczynski, also known as the Unabomber, killed 3 people and 
injured 23 other after sending a string of mail bombings. He was not charged with 
terrorism, but the string of bombings is considered to be a terror case. 

2/26/1993 

The World Trade Center was rocked when a van loaded with explosives 
detonated inside a parking garage under the north tower. Six people were killed 
and more than 1,000 were treated for injuries. Six suspects were convicted in the 
bombings. The seventh suspect, Abdul Rahman Yasin, is still at large. 

4/19/1995 

Timothy McVeigh packed a truck with explosives and detonated it outside the 
Alfred P. Murrah Federal Building in Oklahoma City, Oklahoma. The blast killed 
168 people and hundreds more injured. McVeigh was executed for his crimes in 
2001 and his co-conspirator Terry Nichols was sentenced to life in prison. 

7/27/1996 

In Atlanta Georgia, the XXVI Summer Olympiad is disrupted by an explosion of a 
nail-laden pipe bomb in Centennial Olympic Park. The bombing killed 1 person, 
another died from a heart attack and 111 others were injured. Bombing suspect, 
Eric Robert Rudolph was arrested in North Carolina in 2003, after being indicted 
in 2000 for the Atlanta bombing and for other bombings, including one at an 
abortion clinic where 1 person died. He is currently serving 4 consecutive life 
sentences plus 120 years. 
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Table 16-1: Notable Terror Attacks in US since 1980 

9/11/2001 

Nineteen al Qaeda members hijack 4 U.S. passenger airliners. Two were flown 
into the Twin Towers in New York, 1 crashed into the Pentagon and another 
crashed into the Pennsylvania countryside after passengers attempt to gain 
control of the aircraft to prevent an attack on the U.S. Capitol. At the World Trade 
Center site 2,753 people were killed; 184 at the Pentagon; and 20 in Shanksville, 
Pennsylvania. A total of 2,977 people were killed. 

5/15/2013 

Near the finish line of the Boston Marathon twin bomb blasts exploded, killing 3 
and wounding at least 264 others. Tamerlan Tsarnaev was killed in an encounter 
with police. His brother, suspect Dzhokhar Tsarnaev, was captured and charged 
with 1 count of using and conspiring to use a weapon of mass destruction. He 
was given the death penalty on June 25, 2015. 

7/16/2015 

Muhammad Youssef Abdulazeez opened fire on two military installations in 
Chattanooga, Tennessee. First he committed a drive-by shooting at a recruiting 
center, then traveled to a U.S. Navy Reserve center and continued firing. Four 
Marines died instantly and a Navy sailor, a Marine recruiter, and a police officer 
were wounded; the sailor died from his injuries 2 days later. The FBI director 
James Comey said the shootings were “motivated by foreign terrorist organization 
propaganda.” Muhammad was eventually killed by police. 

12/2/2015 

Married couple Syed Rizwan Farook and Tashfeen Malik opened fire on a holiday 
party that took place at Inland Regional Center in San Bernardino, California. 
Fourteen people were killed and 22 others seriously injured. Police believe the 
perpetrators were “homegrown violent extremists.” They were killed in a shootout 
that also injured 2 officers. 

6/12/2016 
Omar Mir Seddique, also known as Omar Mateen, a domestic terrorist, killed 49 
people and wounded 53 others in a mass shooting at the Pulse gay nightclub in 
Orlando, Florida before he was killed in a shootout with police.  

8/12/2017 

James Alex Fields Jr. deliberately drove a car into a crowd of people who had 
been peacefully protesting the Unite the Right rally in Charlottesville, Virginia. One 
person was killed and 28 injured. He was convicted of hit and run, first-degree 
murder, and eight counts of malicious wounding, and sentenced to life in prison. 
He pled guilty to 29 of 30 federal charges in exchange for not seeking the death 
penalty. 

10/31/2017 

Sayfullo Habibullaevic Saipov killed 8 people and injured 11 people when he 
drove a rented pickup truck down a busy bicycle path near the World Trade 
Center in New York. Authorities found a note near the truck used in the incident, 
claiming the attack was made in the name of ISIS. At the time of his arrest, 
federal prosecutors were seeking the death penalty. 

 
To date, no known or claimed terrorist actions have been recorded in Mason County. On one 
occasion a Washington man planned to blow up a Walmart in Shelton. Larry Ray Gillette, 53, of 
Shelton, plotted to blow up a Walmart and two gas stations to divert police while he engaged in 
a bank robbery spree. In addition, aside from wanting the explosions to create a diversion, he 
expressed that he wanted to kill as many individuals as possible. He also wanted the Walmart 
leveled, and intentionally wanted the explosives place in areas which would prompt secondary 
explosions causing more damage. Gillette was arrested on Monday, April 27, 2014 as he tried 
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to ignite what he thought was a car bomb. In reality, it was a dud provided by investigators. 
Gillette was discovered unresponsive at the Federal Detention Center on Wednesday, April 29, 
2014. He was taken to a hospital, but could not be revived. There was never a connection to an 
organized terrorist group. 

16.4  VULNERABILITY 
Terrorism is continually changing and targets for terrorists are virtually unlimited. Terrorist 
groups commit acts of violence to: 

• Produce widespread fear 
• Obtain worldwide, national, or local recognition for their cause by attracting the attention 

of media 
• Harass, weaken, or embarrass government security forces so that the government 

overreacts and appears repressive 
• Steal or extort money and equipment, especially weapons and ammunition vital to the 

operation of their group 
• Destroy facilities or disrupt lines of communication in order to create doubt that the 

government can provide for and protect its citizens 
• Discourage foreign investments, tourism, or assistance programs that can affect the 

target county’s economy and support of the government in power 
• Influence government decisions, legislation, or other critical decisions 
• Free prisoners 
• Satisfy vengeance 
• Turn the tide in a guerrilla war by forcing government security forces to concentrate their 

efforts in urban area. This allow the terrorist group to establish itself among the local 
populace in rural areas 

 
Terrorist attacks are generally focused on areas of greatest impact such as urban and industrial 
areas. These can include major transportation routes with multiple access points or highly 
visible critical facilities, sites or events. These targets become even more appealing during visits 
by high profile individuals or groups. Any basic or essential service upon which large numbers of 
people depend constitutes an attractive target for an attack. Additional terrorist opportunities 
may include but are not limited to: 

• Economy 
• Food production and distributions systems 
• Communication networks 
• Energy production sites 
• Storage and transportation systems 

 
The infrastructure of Mason County has many targets that could be attacked by either internal or 
external groups. Highway bridges, banks, gas pipelines, power lines, industry, especially those 
which have large quantities of hazardous chemicals, and dams are all largely unprotected. 
Having much of the infrastructure that is considered terrorist targets, Mason County is 
vulnerable to terrorism.  
 
16.5 IMPACTS 
The effects of terrorism include, but are not limited to death, injury and a feeling of fear and 
helplessness in the general population. It can destroy property, lifelines and the basic social 
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fabric. On a large scale, it destroys major portions of a large city’s infrastructure creating 
physical and economic hardship for some time in addition to the initial death and destruction. 
Long-term psychological damage to a portion of the population is also possible. 
Many of our country’s essential services rely on “single failure point” systems that may be 
completely unguarded or at best are easily accessible. In the event of terrorist actions it is to be 
expected that law enforcement, fire, and service repair agencies will be temporally overtaxed 
and unable to immediately repair damages. Service may be disrupted for a relatively long period 
of time as responding agencies attempt to deal with the terrorists before turning to the damage 
itself. 
A terrorist incident could affect and disrupt communications, transportation, food and energy 
production, and medical and health services. 

 
16.6  RISK RATING 

PROBABILITY OF OCCURRENCE 
There have been no reported major incidents of terrorism in Mason County. In most cases, 
large terrorist attacks are more likely to occur in communities that are internationally known and 
contain highly visible targets. The likelihood of an attack occurring in Mason County is LOW due 
to the rural character and low population density.  

VULNERABILITY 
Terrorist targets are generally located near major transportation routes with multiple access 
points and are often highly visible critical facilities, sites or events. Since we are a mostly rural 
county with very few high impact targets, vulnerability is rated as LOW. 

RISK RATING 
Mason County’s risk of a terrorist attack is rated at LOW. 
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