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PURPOSE
This Hazard Identification and Vulnerability Assessment (HIVA) document describes known
natural and technological (human-made) hazards that could potentially impact the lives,
economy, environment, and property of residents of Jefferson County. It provides a foundation
for further planning to ensure that County leadership, agencies, and citizens are aware and
prepared to meet the effects of disasters and emergencies.
Incident management cannot be event driven. Through increased awareness and preventive
measures, the ultimate goal is to help ensure a unified approach that will lesson vulnerability to
hazards over time. The HIVA is not a detailed study, but a general overview of known hazards
that can affect Jefferson County.
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EXECUTIVE SUMMARY
An integrated emergency management approach involves hazard identification, risk
assessment, and vulnerability analysis.
This document, the Hazard Identification and
Vulnerability Assessment (HIVA) describes the hazard identification and assessment of both
natural hazards and technological, or human caused hazards, which exist for the people of
Jefferson County.
Jefferson County is the 18th largest and one of the fastest growing counties in the State. The
total county population of approximately 28,000 is primarily located in the eastern sector. Most
of the population is located in Port Townsend. Growing communities of Port Hadlock, Port
Ludlow, Quilcene, and Chimacum, have experienced sustained growth and are expected to
continue that trend. As the county continues to grow, the magnitude of the impacts of natural
and human made disasters on human life and economic development increases.
There have been eleven Presidential Declared Disasters since 1962. Eight of the eleven were
the result of severe storms causing flooding, landslides, and wind damage. The eruption of Mt.
St. Helens in 1980 and the Nisqually Earthquake in 2001 also resulted in damage to property
within the county. The effects of El Nino weather patterns in 1994 had major adverse effects
on the salmon industry of Olympic Peninsula counties and as a result it was also declared a
disaster.
The mountainous terrain, fast rivers, and severe storms generally originating in the Pacific
Ocean have helped write the script for notable natural disasters. Forests and adjacent
communities face the threat of fire. The Puget Sound region has a history of frequent
earthquakes and portions of the county’s beach areas are susceptible to tsunamis. Active
volcanoes in the Cascade Range also have the potential to affect the county’s population,
businesses, and economic base.
Natural hazards that could significantly impact Jefferson County include:
• Avalanche
• Drought
• Earthquakes
• Flood
• Landslide
• Severe Local Storm
• Tsunami / Seiche
• Volcano
• Wildland / Forest/ Interface Fires
Not all hazards that face Jefferson County are the results of nature. Significant technological
(human made) hazards exist that could also impact the county’s population, business
community, quality of life, and economic development.
Technological (Human Made) Hazards that could significantly impact Jefferson County include:
• Civil Disturbance
• Dam Failure
• Energy Emergency
• Food and Water Contamination
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•
•
•
•
•

Marine Oil Spill
Hazardous Materials
Shelter / Refuge Site
Terrorism
Urban Fire

Dams within the county were constructed nearly 80 years ago. Failure due to a variety of
causes could endanger life, property and the water supply system. Hazardous material spills
from industry or as the result of transportation accidents are a continuing threat to people and
property. Power outages have both short and long-term impacts on county residents and
businesses. Fire in more densely populated communities remains a threat. Throughout the
entire country, the threat of terrorism and civil disturbances has increased.
County leaders have recognized that if terrorism, civil disturbances, or chemical / biological
attacks are threatened in the Seattle Metro area, a likely result is an influx of “refugees” from
that area seeking shelter and relief from the imminent or perceived threat. Ensuring food and
water are safe for human consumption is critical during times of heightened threat as well as on
a daily basis to prevent epidemiological events that could severely threaten both permanent
residents and visitors to the county.
The identification of these hazards and assessing the county’s vulnerability to them is a first
step in mitigating their effects. The HIVA is not a detailed, in-depth study of each of the
potential hazards, but rather an overview from which further planning can continue. It is also
critical to developing a family of response plans to ensure that loss of life and loss of property
are minimized.
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Jefferson County
Hazard Identification and Vulnerability Assessment
2011
I.

INTRODUCTION

The purpose of this Hazard Identification and Vulnerability Analysis (HIVA) is to provide
information on potential large-scale hazards that could impact Jefferson County. It is intended
to provide a basis for awareness and planning to support county-wide emergency
management programs. This report is part of Jefferson County’s foundation for effective
mitigation, preparedness, response, and recovery activities.
The hazards discussed in this HIVA are not the only ones that may threaten the people or the
properties of the County. Conditions may change and new information may become available
that could necessitate modifications. Data contained in this Analysis has been extracted from
various publications, maps, and internet websites. This HIVA is not intended to be a detailed
study of each hazard, but rather a general overview of hazards and vulnerabilities to those
hazards.
Technological or man-caused incidents have not resulted in disaster levels in Jefferson
County, however, there remains a possibility of their occurrence. Both natural and mancaused threats will be discussed.

II.

GEOGRAPHICAL CHARACTERISTICS
Jefferson County, the 18th largest county in Washington, is
situated in the upper half of the Olympic Peninsula in
Northwest Washington. Mountains, rolling timbered hills,
and lowlands comprise the topography.
Mountains
comprise approximately 75% of the county’s landmass and
fall within the boundaries of the Olympic National Park and
the Olympic National Forest. The county is bounded by the
Pacific Ocean on its western edge. Beach areas on the
Pacific are also part of the Olympic National Park.

The western and eastern areas of the county are separated by the Olympic National Park and
Olympic National Forest properties. The mountain areas of the Park include mountains up to
nearly 8,000 feet. These National Park and National Forest areas are among the most scenic
areas of the state if not the entire country. The lower half of the eastern shoreline of Hood
Canal is also part of the Olympic National Forest. The upper half of the eastern shoreline is
an area of rich valleys leading to the foothills of the Olympic Mountains. Steep and rocky cliffs
give way to low beaches and wetlands. The upper half of the eastern section of the county is
where most of the population resides.
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Eastern Jefferson County consists of low rolling hills
leading to moderately steep, glacial terraces and long
narrow valleys in the northern and northeaster
sections. The southeastern section consists primarily
of moderately steep, to steep glacial terraces and very
steep, rough mountain foothills.
In Western Jefferson County, the 30 mile-long coastal
area includes many beaches and rocky cliffs. The
broad valleys of several large rivers traverse from the
mountains in the central part of the county to the
western beaches. The coastal area consists of gentle
rolling to moderately steep glacial terraced uplands
interspersed with numerous swampy depressions.
Several mountainous spur ridges up to 1,500 feet tall
are part of this coastal area. From the coastal area to the Olympic Park boundary, the
topography rises abruptly to 3,400 feet to become part of the steep western flanks of the
Olympic Mountains.

III.

DEMOGRAPHIC ASPECTS
Population by Community:
Port Townsend
Port Hadlock/Irondale
Port Ludlow
Brinnon
Chimacum
Quilcene
Other Unincorporated Areas
Total County Population

12818
3498
3563
1197
1348
1767
5351
29542

Population Density per 2000 Census
Total County

14.3 people per square mile

(US Census Bureau 2000 Census of Population and Housing)

Population Projection
(http://www.ofm.wa.gov/pop902020)

Population
(

h

2000

2005

2010

25,953

28,308

29542

ff

f

l

)

The county seat of Port Townsend,
hosts nearly one third (8,334) of
the total population of the county.
The total land area of Jefferson
County is 1,144,330 acres or 1814
square miles.
The population has grown at an
increasing rate. Jefferson County
is one of the fastest growing
counties in the state. From 1990
to 2000, the population of the
county grew 27.2% and projections
indicate that growth will continue.
The county attracts many tourists
during the summer months. On
weekends during special events,
the population of Port Townsend is
estimated to double. Surrounding
communities
also
experience
significant increased traffic and
visitors.
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Population Centers:
The county’s population centers
are primarily based in the
northeast corner of the county
with Port Townsend having the
highest
density.
Other
communities
including
Port
Ludlow, Port Hadlock, Chimacum,
and Quilcene have experienced
growth over the past several
years and are expected to
continue in this pattern.
Communities in the “West End” of
the county, are the most sparsely
permanently populated areas in
the county. During the summer
months, the “vacation population”
in the West End almost doubles
the area’s total population.
Popular destinations include the
Hoh Rainforest and Kalaloch
Ocean Beach located in the
Olympic National Park. Hikers,
campers, and visitors to lodges
come from around the world to
visit the Olympic Peninsula.

Per the 2009 US Census Bureau Estimate:
 25.2% of the County population was age 65 or over
 The Median Household Income for the County was $50,463 (vs. $58,081 for the State of
Washington)
 Taxable Retail Sales (2001) for the County: $352,135,577
http://www.co.jefferson.wa.us/commdevelopment/comareamaps.htm

Major Industries included:

Pulp and Paper; Marine Trades/Boatbuilding; Wood
Products/Logging; Diversified Manufacturing; Tourism; and Health Care
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IV.

SIGNIFICANT HISTORICAL DISASTER EVENTS:

Jefferson County has recorded 17 major Presidential Declared Disasters since 1956. It should
be noted, that the criteria for qualification for disaster declaration has been modified over the
years. In addition, as the population has grown, the impacts on people and property have also
increased. The following list is a recap of these events:

Federal Disaster Declarations for Washington State
1956-2010
DATE

EVENT

COUNTIES/RECIPIENTS

February 1956

Maj. #50 - Flooding

Adams, Benton, Franklin

March 1957

Maj. #70 - Flooding

Douglas, Grant, Lincoln

October 1962

Maj. #137 - Columbus Day Wind Storm Clark, Cowlitz, Grays Harbor, Jefferson, Kitsap, Lewis, Mason, Pacific, Pierce,
Skagit, Snohomish, Thurston, Wahkiakum, Whatcom

March 1963

Maj. #146 - Flooding

Columbia, Garfield, Grant, Whitman, City of Spokane

December 1964

Maj. #185 - Heavy rains/flooding

Asotin, Benton, Clark, Columbia, Cowlitz, Garfield, Grays Harbor, King, Kittitas,
Klickitat, Lewis, Mason, Pacific, Pierce, Skamania, Snohomish, Wahkiakum,
Walla Walla, Whitman, Yakima

May 1965

Maj. #196 - Earthquake

King, Kitsap, Mason, Pierce, Snohomish, Thurston

July 1970

FS #2002 - Forest/grass land fire
Okanogan County

Department of Natural Resources

January 1971

Maj. #300 - Heavy rains/melting
snow/flooding

Columbia, Garfield, Grays Harbor, Lewis, Skagit, Whatcom, Yakima

January 1972

Maj. #322 - Severe storms/flooding

Asotin, Cowlitz, Grays Harbor, Lewis, Pacific, Skamania, Thurston, Wahkiakum,
Whitman

February 1972

Maj. #328 - Heavy rains/flooding

King, Pierce, Thurston

May 1972

Maj. #334 - Severe storms/flooding

Chelan, Douglas, Okanogan

January 1974

Maj. #414 - Severe storms/
snowmelt/flooding

Asotin, Benton, Columbia, Ferry, Kitsap, Klickitat, Lewis, Mason, Pend Oreille,
Stevens, Thurston, Whitman, Yakima

December 1975

Maj. #492 - Severe storms/flooding

Benton, Cowlitz, Grays Harbor, King, Kittitas, Lewis, Mason, Pierce, Skagit,
Snohomish, Thurston, Whatcom, Yakima

March 1977

Emerg. #3037 - Drought

Adams, Asotin, Benton, Chelan, Columbia, Douglas, Ferry, Franklin, Garfield,
Grant, Kittitas, Klickitat, Lincoln, Okanogan, Pend Oreille, Spokane, Stevens,
Walla Walla, Whitman, Yakima

December 1977

Maj. #545 - Severe storms/
mudslides/flooding

Benton, Clark, Cowlitz, Garfield, Grays Harbor, King, Kittitas, Klickitat, Lewis,
Pacific, Pierce, Snohomish, Thurston, Wahkiakum, Whitman, Yakima

March 1979

Emerg. #3070 - Flash flood

Town of Mesa, Franklin County

July 1979

FS #2033 - Salmon Creek Fire
(Okanogan County)

Department of Natural Resources

December 1979

Maj. #612 - Storms/high tides/
mudslides/flooding

Clallam, Grays Harbor, Jefferson, King, Mason, Skagit, Snohomish, Whatcom

May 1980

Maj. #623 - Mt. St. Helens eruption

All 39 counties

August 1982

Emerg. #3086 - Threat of Spirit Lake
flooding

Skamania, Cowlitz, US Army Corps of Engineers, National Weather Service, US
Geological Survey

December 1982

Maj. #676 - Severe storm/high tide/
flooding

Whatcom

September 1985

FS #2058 - Barker Mt. fire (Okanogan
County)

Department of Natural Resources

January 1986

Maj. #757 - Severe storms/flooding

Clallam, Jefferson, King

February 1986

Maj. #762 - Heavy rain/slides/ flooding

Cowlitz

May 1986

Maj. #769 - Severe storm/dam failure

Spokane

November 1986

Maj. #784 - Severe storms/flooding

Cowlitz, King, Lewis, Pacific, Snohomish, Wahkiakum

September 1988

FS #2070 - Dinkleman Fire (Chelan Co) Department of Natural Resources
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March 1989

Maj. #822 - Heavy rains/sheet flooding

Douglas, Okanogan, Stevens, Whitman

January 1990

Maj. #852 - Severe storms/flooding

Benton, Grays Harbor, King, Lewis, Pierce, Thurston, Wahkiakum

November 1990

Maj. #883 - Severe storms/flooding

Chelan, Clallam, Grays, Harbor, Island, Jefferson, King, Kitsap, Kittitas, Lewis,
Mason, Pacific, Pierce, San Juan, Skagit, Snohomish, Thurston, Wahkiakum,
Whatcom, Yakima

December 1990

Maj. #896 - Storms/high wind/ flooding

Island, Jefferson, King, Kitsap, Lewis, Pierce, San Juan, Skagit, Snohomish,
Whatcom

October 1991

Maj. #922 - Firestorm '91" and wind

Pend Oreille, Spokane, Stevens, Whitman, Department of Natural Resources

August 1992

FS #2085 - Skookum Fire (Klickitat
County)

Department of Natural Resources

January 1993

Maj. #981 - Inaugural Day Windstorm

King, Lewis, Mason, Pierce, Snohomish, Thurston, Wahkiakum

July 1994

FS 2103 - Tyee Fire
(Chelan County)

Department of Natural Resources, Military Department

July 1994

FS 2104 - Hatchery Creek Fire (Chelan Department of Natural Resources, Military Department
County)

August 1994

Major #1037 - El Nino - Salmon

November 1995

Major #1079 - Flooding and Wind (Nov - Chelan, Clallam, Clark, Cowlitz, Grays Harbor, Island, Jefferson, King, Kittitas,
Dec 95) Declared Jan 3, 1996
Lewis, Mason, Pacific, Pierce, Skagit, Snohomish, Thurston, Wahkiakum,
Whatcom, Yakima

February 1996

Major #1100 - Flooding
Declared February 9, 1996

Adams, Asotin, Benton, Clark, Columbia, Cowlitz, Garfield, Grays Harbor, King,
Kitsap, Kittitas, Klickitat, Lewis, Lincoln, Pierce, Skagit, Skamania, Snohomish,
Spokane, Thurston, Wahkiakum, Walla Walla, Whitman, Yakima, and Yakima
Indian Reservation

August 1996

FS 2186 - Bowie Road Fire

Department of Natural Resources, Military Department

November 1996

Major #1152 - Ice Storm
Declared January 7, 1997

Klickitat, Pend Oreille and Spokane

December 1996

Major #1159 - Winter Storm
(Ice, snow, flooding)
Declared January 17, 1997

Adams, Asotin, Benton, Chelan, Clallam, Clark, Columbia, Cowlitz, Douglas,
Ferry, Franklin, Garfield, Grant, Grays Harbor, Island, Jefferson, King, Kitsap,
Kittitas, Klickitat, Lewis, Lincoln, Mason, Okanogan, Pacific, Pend Oreille,
Pierce, San Juan, Skagit, Skamania, Snohomish, Spokane, Stevens, Thurston,
Walla Walla, Whatcom, Yakima

March 1997

Major #1172 - Flooding
Declared April 2, 1997

Grays Harbor, Jefferson, King, Kitsap, Lincoln, Mason, Pacific, Pierce, Pend
Oreille, Stevens

April 1997

Major #1182 - Flooding
Declared July 21, 1997

Pend Oreille

July 1997

FS 2192 - Benton City Fire
(Benton County)

Department of Natural Resources

August 1997

FS 2193 - Newkirk/Red Lake Fire
(Spokane/Stevens County)

Department of Natural Resources

August 1997

FS 2194 - Olympia Command Fire
(Benton County)

Department of Natural Resources

Mar - Nov 1998

Major 1255 - Landslide
Declared October 16, 1998

Cowlitz County (Kelso)

May 1998

Major 1252 - Flooding
Declared October 5, 1998

Ferry and Stevens Counties

July 1998

FS 2225 - Cleveland Complex Fire

Klickitat County

August 1998

FS 2237 - Ballpark Fire

Cowlitz County

September 1998

FS 2248 - Toucannen Fire

Columbia County

June 2000

FS 2311 - 24 Command Fire

Benton County (Hanford Area)

July 2000

FS 2313 - Rocky Hull Fire

Okanogan County

August 2000

FS 2323 - Mule Dry Fire

Benton & Yakima Counties

February 2001

DR-1361 - Nisqually Earthquake
Declared March 1, 2001

Benton, Chelan, Clallam, Clark, Cowlitz, Douglas, Grays Harbor, Island,
Jefferson, King, Kitsap, Kittitas, Lewis, Mason, Pacific, Pierce, Skagit, Skamania,
Snohomish, Thurston, Wahkiakum, Walla Walla, Whatcom, Yakima

October 2003

DR 1499- Severe Storms and Flooding

Clallam, Jefferson, Grays Harbor, Mason, Snohomish, Skagit, Whatcom

May 2006

DR 1641– Severe Storms, Flooding,
Tidal Surge, Landslides, Mudslides

Clallam, Grays Harbor, Island, Jefferson, Kitsap, Mason, Pacific, Pend Oreille,
San Juan, Snohomish and Wahkiakum.

Clallam, Grays Harbor, Jefferson, Pacific, Wahkiakum, Whatcom

Jefferson County Hazard Identification and Vulnerability Assessment 2011

10

December 2006

DR 1671 – Severe Winter Storm,
Landslides and Mudslides

Chelan County, Cowlitz County, Grays Harbor County, Jefferson County, King
County, Lewis County, Pacific County, Pierce County, Skagit County, Skamania
County, Snohomish County, and Wahkiakum County.

February 2007

DR 1682 – Severe Winter Storm,
Landslides, and Mudslides

Chelan County, Clallam County, Clark County, Grant County, Grays Harbor
County, Island County, King County, Klickitat County, Lewis County, Mason
County, Pacific County, Pend Oreille County, Pierce County, San Juan County,
Skagit County, Skamania County, Snohomish County, Thurston County, and

December 2007

DR 1734 – Severe Storms, Flooding,
Landslides, and Mudslides

Clallam County, Grays Harbor County, Jefferson County, King County, Kitsap
County, Lewis County, Mason County, Pacific County, Skagit County,
Snohomish County, Thurston County, and Wahkiakum County

January 2009

DR 1817 – Severe Winter Storm,
Landslides, Mudslides, and Flooding

Chelan County, Clallam County, Columbia County, Cowlitz County, Garfield
County, Grays Harbor County, Jefferson County, King County, Kittitas County,
Klickitat County, Lewis County, Lincoln County, Mason County, Pacific County,
Pierce County, Skagit County, Skamania County, Snohomish County, Thurston
County, Wahkiakum County, Whatcom County, and Yakima County

March 2009

DR 1825 – Severe Winter Storm and
Record & Near Record Snow

Clallam County, Clark County, Columbia County, Cowlitz County, Ferry County,
Garfield County, Grays Harbor County, Island County, Jefferson County, King
County, Klickitat County, Lewis County, Lincoln County, Mason County, Pacific
County, Pend Oreille County, Skagit County, Skamania County, Snohomish
County, Spokane County, Stevens County, Thurston County, Wahkiakum
County, Walla Walla County, Whatcom County, and Whitman County.

.

Wahkiakum County

From Washington State Department of Emergency Management website http://www.emd.wa.gov/ and FEMA
event website http://www.fema.gov/news/event.fema
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V. Natural
Hazards










Avalanche
Drought
Earthquakes
Flood
Landslide
Severe Local Storm
Tsunami/Seiche
Volcano
Wildland/Forest/Interface Fires
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AVALANCHE
IMPACTS & EFFECTS
•
•
•
•
•

Loss of life
Loss of property
Disruption of timber industry
infrastructure
Disruption of power lines
Search and Rescue Team risks and
costs

Definition
An avalanche is a mass of sliding snow, ice, earth,
and rock that grows and collects additional material as
it descends

History of Avalanches in Jefferson
County

Records searches have revealed that there have
been no recorded deaths from avalanches in the mountain areas of the county. There has
however, been minor avalanche damage to mountain roads.

Hazard Identification and Vulnerability Assessment
The Olympic Mountains receive extensive snow due to their size and orientation to the Pacific
marine airflow. During seasons of heavy snow, some of the deepest recorded snow packs in
the United States can be found in the Olympics. Beginning in November and lasting until the
last remnants of snow have melted in early summer, the danger of avalanche is present. In the
highest alpine areas of the Olympics, the avalanche season continues year around.
There are no centers of population nor are there developed ski areas in Jefferson County that
would be endangered by avalanches. Cross-country skiing and snowmobiling are, however,
widely practiced in the mountains of Jefferson County. As more people access these
mountainous areas, the potential for injury and deaths increases. Losses are also potential for
the timber industry as avalanches damage forests and higher elevation mountain logging roads.

Conclusion
Because there is no sure way to keep the public out of avalanche prone areas, better avalanche
detection, avoidance, and public communication of known threats would help. All county, state,
and federal agencies, along with private interests, should coordinate their efforts in making
winter observations available to the public. The National Weather Service in cooperation with
the U.S. Forest Service publishes regular avalanche predictions during the winter months.
Seattle-based radio and television stations provide assessments of avalanche danger in their
weather forecasts.
Utilization of personal locator beacons (PLB) are becoming more available and affordable, and
backcountry skiers, hikers and snowmobilers should be encouraged to use them. Utilization of
such beacons “takes the search out of search and rescue”. Avalanche education, training, and
proper equipment, including shovels and probes are strongly recommended for winter
backcountry users.
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DROUGHT
IMPACTS & EFFECTS
• Adverse impact on agriculture, especially
dry land farms and grazing lands
• Increased danger of fires
• Loss of timber resources and resulting
unemployment
• Serious impacts to recreation areas
• Soil erosion resulting in heavy silting of
streams resulting in damage to salmon and
other fishing
• Shortages of hydroelectric power resulting
in higher prices
• Imposition of water conservation measures
• Curtailment of industries using large
quantities of water causing unemployment
• Shortages of water for firefighting
• Increased prices for local produce

Definition
Drought is a condition of climatic dryness that
is severe enough to reduce soil moisture and
water below the minimum necessary for
sustaining plant, animal, and human life
systems. The severity of drought is measured
by the Palmer Index in a range of 4 (extremely
wet) to –4 (extremely dry). The Palmer Index
incorporates
temperature,
precipitation,
evaporation and transpiration, runoff and soil
moisture when designating the degree of
drought.
In the most general sense, drought originates
from a deficiency of precipitation over an
extended period of time, resulting in a water
shortage for some activity, group, or
environmental sector.

Drought affects water levels for use by industry, agriculture, individual consumers, and
recreation areas. Water shortages affect fire-fighting capabilities through reduced flows and
pressures. Drought also affects power production; much of Jefferson County’s power is
produced by hydro-electric dams. When water levels drop, electric companies cannot produce
enough power to meet demand and are forced to buy electricity from other sources and higher
costs are passed to all consumers.

History of Drought in Jefferson County
Drought has not been a serious and frequent hazard for Jefferson County. There have indeed
been years that have been exceptionally dry, however there has not been any recent history of
several consecutive years where rainfall has been non-existent. Listed below are the most
significant droughts affecting the State of Washington, including Jefferson County, since 1930.
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Drought Occurrences
Date
July-Aug 1930
April 1934-March 1937
May-Sept 1938
1952
Jan-May 1964
Spring, 1966
June-August 1967
Oct 1976- Sept 1977

Oct 1991- Sept 1994
2002-2003

2009

Occurrence
Drought affected the entire state. Most weather stations averaged 10 percent or
less of normal precipitation.
The longest drought in the region's history – the driest periods were April-August
1934, September-December 1935, and July-January 1936-1937
Driest growing season in Western Washington.
Every month was below normal precipitation except June. The hardest hit areas
were Puget Sound and the central Cascades.
Drought covered the southwestern part of the state. Precipitation less than 40 %
The entire state was dry.
Drought occurred in Washington.
Worst drought in Pacific Northwest history. Below normal precipitation in Olympia,
Seattle, and Yakima. Puget Sound precipitation levels averaged between 30 and
70% of normal, temperatures were higher than normal which resulted in algae
growth and fish kills
Stream flows were between 30 and 60% of normal. Agriculture products suffered
greatly.
Two of the driest summers on record—one of five driest winters in past 100 years.
Port Townsend Paper Corporation curtailed some operations, and fishing was
halted on rivers on the Olympic Peninsula
Hottest days in recent history (over 100 degrees) were recorded in late July 2009

Hazard Assessment and Vulnerability Assessment
It is often difficult to recognize a drought before being in the middle of it. Droughts do not occur
spontaneously, they evolve over time as certain conditions are met. Therefore, it is difficult to
measure the losses and gains due to a drought. As climate changes continue, the effects of
drought may become more severe in Jefferson County. As the population continues to grow,
Jefferson County residents may experience more restrictions on water during extremely dry
seasons. Water has been plentiful in the past. As the climate changes, water may not be as
plentiful for residents and agriculture endeavors.
The most direct impact of drought is economic rather than loss of life or immediate destruction
of property. Droughts impact individuals, the agricultural industry, and other related sectors
including fishing and recreation. There is increased danger of wildland fires associated with
droughts. Millions of board feet of timber have been lost in fires, and in many cases erosion
occurred which caused serious damage to aquatic life, power production by heavy silting of
streams, reservoirs and rivers. Low stream levels have affected reservoirs and hydroelectric
power resources. A drought means less inexpensive electricity coming from dams and
potentially higher electric bills. Other industries that are water-intensive also may be impacted
by drought. Water intensive industries such as Port Townsend’s pulp and paper mill may be
forced to curtail some operations in times of severe drought as they did in the drought of 2002.
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Oftentimes drought is accompanied by extreme heat. Low stream flows combined with high
temperatures, oxygen depletion, disease and lack of spawning areas have severely impacted
fish resources within the county.
Problems of domestic/municipal water supplies have been historically corrected by the addition
of a reservoir, a larger pipeline, a new well, or some other facility. Short-term measures
including water conservation practices and using large capacity water tankers to supply
domestic potable water have been used. Forest fires, erosion, crop loss, price increases, low
water level contamination in shallow wells, power outages, dry pastures, logging shutdowns,
and fish kills have been experienced in Jefferson County during times of drought. As potential
climate changes persist, the incidence of drought may increase in the future. Resultant
changing weather patterns make this prediction somewhat uncertain for future years.
All of the above effects result in economic and revenue losses for county residents, and the
state.

Conclusions
As a result of droughts, techniques developed in southern states have been practiced in
agricultural endeavors throughout the county. Better forest fire protection techniques have been
developed and total acreage burned has continually decreased. The increasing population and
new industries will continue to tap resources and make the area susceptible to drought
conditions. Public education programs on water conservation and fire prevention are important
for mitigating future losses. Continued good management practices of Jefferson County water
resources will help alleviate adverse impacts of future droughts.
Washington State’s
Department of Ecology has tools including emergency water permits, financial assistance, and
temporary transfer of water rights that can be employed in future drought years.
Drought preparedness plans promote a more preventive, risk management approach to drought
management. They reduce vulnerability to drought and dependence on emergency assistance
from governments and international organizations. The process of developing a plan will identify
vulnerable areas, population groups, and economic and environmental sectors. The process
also seeks to identify data and informational gaps and research and institutional needs.
Ultimately, preparedness plans will improve coordination within and between levels of
government; procedures for monitoring, assessing, and responding to water shortages;
information flow to primary users; and efficiency of resource allocation. The goals of these plans
are to reduce water shortage impacts, personal hardships, and conflicts between water and
other natural resource users. To be successful, drought preparedness plans must be integrated
between levels of government.
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EARTHQUAKES
IMPACTS & EFFECTS
•
•
•
•
•
•
•

Loss of life
Loss of property
Injuries resulting in long term
disabilities
Loss of jobs due to damaged
equipment and facilities
Landslides and debris avalanches
Disruption of utilities
Disrupted functionality of critical
facilities including hospitals, fire
stations, schools, power,
communications, fuel delivery, and
transportation

Definition
An earthquake is ground shaking caused by an
abrupt shift along a fracture in the earth, called a
fault. The earth’s crust is divided into eight major
pieces (or plates) and many minor plates. These
plates are constantly moving, very slowly, over the
surface of the globe. As these plates move,
stresses are built up in areas where the plates
come into contact with each other.
Within
seconds, an earthquake releases stresses that
have slowly accumulated within the rock, in some
instances over hundreds of years. Sometimes the
release occurs near the surface, and sometimes it
comes from deeper faults.

History of Earthquakes
affecting Jefferson
County & the Puget
Sound Region
Washington State, especially the
Puget Sound basin, has a history of
frequent earthquakes. More than
1,000 earthquakes are recorded in
the state annually.
Large
earthquakes in 1949, 1965 and
2001 caused over $1 billion in
damages throughout Puget Sound.
The most recent earthquake, the
“Nisqually Earthquake” on February
28, 2001, was a 6.8 magnitude
earthquake located 17.6 kilometers
northeast of Olympia. All of the
http://www.geophys.washington.edu/SEIS/PNSN/INFO_GENERAL/
NQT/f13.html
state, and the Puget Sound Basin
area in particular, have a history of
frequent
earthquake
activity.
Damaging levels of shaking have occurred over much of the state since records started being
kept in 1790. In addition, geologic evidence also indicates that large, prehistoric earthquakes
have occurred in areas prior to the beginning of record keeping.
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Recorded damage sustained to date in Jefferson County has been relatively minor and has
been restricted to some incidence of cracked foundations, walls, and pictures falling off of the
wall. Recent exploration indicates that a prehistoric, sunken forest has been identified off Point
Wilson on the line of the South Whidbey Fault. Geologic studies of faults adjacent to the county
boundaries suggest that the potential for serious earthquake damage is very real for the county.

Washington State Significant Earthquakes
Date
December 14, 1872

Time
(PST)
2140

Latitude/ Longitude
48o48'
121o24'

December 12, 1880

2040

47o30'

122o30'

April 30, 1882

2248

o

47 00'

o

123 00'

November 29, 1891

1521

48o00'

123o30'

March 6, 1893

1703

45o54'

119o24'

January 3, 1896

2215

48o30'

122o48'

March 16, 1904

2020

o

47 48'

o

123 00'

January 11, 1909

1549

48o42'

122o48'

0605

o

48 30'

o

121 24'

January 23, 1920

2309

o

48 36'

o

123 00'

July 17, 1932

2201

47o45'

121o50'

shallow

July 15, 1936

2308

o

46 00'

o

118 18'

November 12, 1939

2346

47o24'

122o36'

April 29, 1945

1216

o

47 24'

o

121 42'

February 14, 1946

1914

47o18'

122o54'

40

1155

o

47 06'

o

122 42'

54

August 5, 1959

1944

o

47 48'

o

120 00'

35

April 29, 1965

0728

47o24'

122o24

63

6.5

Puget Sound

February 13, 1981

2209

46o21'

122o14'

7

5.5

South Cascades

April 13, 1990

2133

o

48 51'

122o36'

5

5.0

Deming

January 28, 1995

1911

47o23'

122o21'

16

5.0

17.6 km NNE of Tacoma

May 2, 1996

2104

47o46'

121o57'

7

5.3

10.2 km ENE of Duvall

June 23, 1997

1113

o

47 36'

122o34'

7.4

4.9

5.5 km NE of Bremerton

July 2, 1999

1743

47o05' 123o28'

41

5.1

8.2 km N of Satsop

February 28, 2001

1054

47o 09’ 122o 52.4

52.4

6.8

17.6 km NE of Olympia

August 18, 1915

April 13, 1949

Depth (Km)
shallow

deep

shallow

Mag
7.4

Location
North Cascades

5.5

Puget Sound

6.0

Olympia area

5.0

Puget Sound

4.9

Southeast Washington

5.7

Puget Sound

5.3

Olympics eastside

6.0

Puget Sound

5.6

North Cascades

5.5

Puget Sound

5.2

Central Cascades

shallow

5.7

Southeast Washington

deep

5.7

Puget Sound

5.5

Central Cascades

6.3

Puget Sound

7.1

Puget Sound

deep

Northwest Cascades
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Hazard Identification and Vulnerability Assessment
In Western Washington, the primary tectonic plates of interest are the Juan de Fuca and North
American plates. The Juan de Fuca plate moves northeastward with respect to the North
American plate at a rate of about 4 cm per year. The boundary where these two plates
converge, the Cascadia Subduction Zone, lies approximately 50 miles offshore and extends
from the middle of Vancouver Island in British Columbia to northern California. As it collides
with North America, the Juan de Fuca plate slides (or subducts) beneath the continent and sinks
into the earth’s mantle. Jefferson County is vulnerable to the results of this continual movement
of the earth’s tectonic plates.
Earthquake Hazards in Washington and Oregon

http://www.eqe.com/revamp/wash/index.html Pacific Northwest Seismograph Network
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The collision of the Juan de Fuca and North American plates produces three types of
earthquakes, which are designated by their location and origin.

1. Cascadia Subduction—“Great earthquakes”: The first type occurs along the
Cascadia subduction fault, as a direct result of the convergence of these two plates.
Although no large earthquakes have occurred along the offshore Cascadia
Subduction Zone since historic records started to be kept, similar subduction zones
worldwide do produce “great” earthquakes—magnitude 8 or larger. A subduction
earthquake would be centered off the coast of Washington or Oregon where the
plates converge. Such earthquakes typically have a minute or more of strong ground
shaking and are quickly followed by damaging tsunamis and numerous large
aftershocks. Subduction zone earthquakes have left compelling evidence from years
past. These earthquakes were of enormous magnitude (8 to 9+) and recurred
approximately every 550 years. The recurrence interval, however, has apparently
been irregular, with the interval between earthquakes being as short as 100 years
and as long as 1,100 years.

2. Juan de Fuca Plate—“Deep earthquakes”: The second type of earthquake
occurs within the Juan de Fuca plate as it sinks into the mantle. These are primarily
deep earthquakes, approximately 25-100 kilometers in depth. Due to their depth,
aftershocks are typically not felt in association with these earthquakes. The
strongest of these recorded were the 1949 Olympia and the 1965 Sea-Tac
earthquakes. Approximate “recurrence intervals” for intraplate earthquakes of
various magnitude were estimated to be 35 years for magnitude 6.5 and 100 years
for magnitude 7. Since 1870, there have been 7 earthquakes in the Puget Sound
basin of magnitudes of 6.0 or larger. Generally, these earthquakes last between 20
– 60 seconds.

3. North American Plate – “Shallow earthquakes”: The third type is an incident
of shallow earthquakes that occur within the North American plate. Conventional
theory indicates that they occur when stress is transmitted from the Cascadia
subduction fault into the interior of the North American plate. This type of earthquake
has occurred throughout Washington and most parts of Oregon. These earthquakes
are primarily shallow with depths of 30 kilometers or less and generally have the
magnitude of 5 to 5.5, however the largest recorded earthquake in Washington
history was a 7.4 in 1872 and was thought to be shallow.
The majority of earthquakes that occur in the Pacific Northwest region are of the shallow kind
occurring in the North America plate. The 1872 North Cascades earthquake, the 1945
earthquake near North Bend, and the 1981 earthquake on the St. Helens seismic zone were all
of this type.
New evidence of a fault running east-west through south Seattle (the Seattle Fault) suggests
that a major earthquake having a magnitude of 7 or greater affected the Seattle area about
1,000 years ago. Recent studies have found geologic evidence for large shallow earthquakes
along the Seattle Fault 1,100 years ago within the central Puget Sound Basin. Massive block
landslides into Lake Washington, marsh subsidence and tsunami deposits at West Point in
Seattle, tsunami deposits at Cultus Bay on Whidbey Island, and large rock avalanches on the
southeastern Olympic Peninsula have all been dated to approximately 1,100 years ago.
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Evidence of a fault that runs east-west
through Admiralty Inlet (the South
Whidbey Island Fault) suggests that a
major earthquake affected the Port
Townsend/Jefferson
County
area
hundreds of years ago. Two “new” faults
were recently discovered running northsouth from Whidbey to Vashon Island and
possibly as far as Tacoma have the
capacity to unleash earthquakes with
magnitudes greater than 6.5.

•
•

The principal ways that earthquakes
cause damage are by:
• strong ground shaking
• landslides,
• liquefaction,
• subsidence,
tsunamis (seismic ocean waves)
and seiches (rhythmic movements of inland bodies of water).

The actual movement of the ground in an earthquake is seldom the direct cause of injury or
death. Most casualties result from falling materials. Severe earthquakes usually disrupt utilities
including: power, telephone, gas, sewer, solid waste, and water. Disruption of utilities for a
lengthy period of time would have an untold effect on the economics of the county. The effects
of an earthquake in Jefferson County are hard to define because of the many unpredictable
variables involved.
Soil liquefaction occurs when water saturated sands, silts, or gravels are shaken so violently
that the grains rearrange and the sediment loses strength, begins to flow out as sand boils or
cause lateral spreading of overlying layers. Liquefaction causes loss of bearing strength under
foundations or roadways, can trigger landslides, and can float low-density structures, such as
partially empty fuel tanks, furnaces, and pilings. Liquefaction commonly causes ground failures
such as ground cracking or lateral spreading above liquefied layers. Lateral spreads are
spreads are landslides that can occur on very shallow slopes.
The time of the earthquake has a large impact on the potential for human casualties. The
potential for casualties is greatest during the heaviest hours of traffic and when people are
concentrated in schools and business areas. Typically, the twelve-hour period from six o’clock
in the morning to six o’clock in the evening has the greatest potential for human casualties.
Site conditions and the types of soils or rock also affect the amount of shaking and the potential
for damage. Solid rock or bedrock does not increase the shaking. Soft materials, however,
such as mud, artificial fill and layers of sand and clay will make the consequences of ground
shaking much worse. Jefferson County, particularly in the Port Townsend area that also has the
highest concentration of people, has many areas of sand and clay soil. These soil materials
serve to increase or amplify the effects of an earthquake. Steep slopes may experience
landslides. Floodplains and areas of artificial fill will be prone to liquefaction. This may result in
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pockets of local areas experiencing severe damage especially where the ground fails under
buildings, water mains, pipelines or bridges.
Building materials will greatly affect the impact of an earthquake on a structure. Unreinforced
masonry structures, of which there are several in Port Townsend, are the most vulnerable while
wood frame structures typically perform well in earthquakes. Additionally, individual buildings
have different natural frequencies of vibration that depend on their height and structural design.
Amplification of frequencies may affect some buildings more than others. Strong shaking is a
hazard both near the epicenter of an earthquake and in areas where amplification occurs.
The effects of an earthquake could also vary widely by the buildings and infrastructure first
damaged. Damage to buildings that house emergency services such as fire stations and
hospitals could lessen emergency response capabilities. Damage to roads, fallen trees, and
failed bridges can also impair the delivery of emergency services. The majority of the county’s
bridges were built prior to 1960 when engineering incorporated improved building practices in
the event of an earthquake.
Earthquakes remain as one of the most significant hazard to people and property in Jefferson
County.

Conclusion
Although scientists have tried for decades to predict earthquakes, no one has discovered a
method that can be applied with regular success. For some areas with well-understood patterns
of seismicity, it may be possible to forecast decades-long time windows when large earthquakes
are likely to occur. However, the Pacific Northwest has only been monitored for a couple of
decades; not long enough to allow us to see what patterns, if any, exist here. Seismologists are
still trying to understand what types of earthquakes are possible here, and what kind of shaking
we will experience from future earthquakes (depending on the earthquake location and size,
and the site geology and topography).
Mitigation activities, including the following, should be instituted and maintained to lessen
potential problems:
1. Examination, evaluation, and enforcement of effective building codes
2. Geologically hazardous areas, as defined by the Growth Management Act, should be

identified and land use policies adopted to lessen risk.
3. Public information on what to do before, during, and after an earthquake should be

provided to citizens. Emphasis must be place on individual and family preparation for
not just earthquake related disaster, but for all disasters.
Earthquake hazards can be reduced by advance preparation; such as coordinating emergency
communications and activities across jurisdictional lines, preparing personal emergency plans,
and considering seismic hazards in land use plans, building codes, and planning for medical,
utility, and emergency facilities. Education programs are currently in place to facilitate the
development of individual, family and neighborhood preparedness.
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Earthquake Measurement Systems
There are two well-known scales that are commonly used to describe the magnitude of an
earthquake. Both scales are summarized below:

Modified Mercalli Intensity Scale
I. People do not feel any Earth movement.
II. A few
people might notice movement if they are at
Earthquake
rest and/or on the upper floors of tall buildings.
III. Many people indoors feel movement. Hanging
objects swing back and forth. People outdoors might
not realize that an earthquake is occurring.

Richter Magnitude Scale
Less than 3.5 -- Generally not felt, but

recorded.

3.5 – 5.4 -- Often felt, but rarely causes
damage.

IV. Most people indoors feel movement. Hanging
objects swing. Dishes, windows, and doors rattle. A
few people outdoors may feel movement. Parked
cars rock.
V. Almost everyone feels movement. Sleeping
people are awakened. Doors swing open or close.
Pictures on the wall move. Liquids might spill out of
open containers.
VI. Everyone feels movement. People have trouble
walking. Objects fall from shelves. Furniture moves.
Trees and bushes shake. Damage is slight in poorly
built buildings.

Under 6.0 -- At most slight damage to
well-designed buildings. Can cause major
damage to poorly constructed buildings
over small regions.

VII. People have difficulty standing. Drivers feel cars
shaking. Loose bricks fall from buildings. Damage is
slight to moderate in well-built buildings;
considerable in poorly built buildings.
VIII. Drivers have trouble steering. Houses shift on
foundations. Tall structures might twist and fall. Wellbuilt buildings suffer slight damage. Poorly built
structures suffer severe damage. Hillsides might
crack. Water levels in wells might change.
IX. Well-built buildings suffer considerable damage.
Houses not bolted down move off their foundations.
Some underground pipes break. The ground cracks.
Reservoirs suffer serious damage.
X. Most buildings and their foundations are
destroyed. Some bridges are destroyed. Dams are
damaged. Landslides occur. The ground cracks in
large areas. Railroad tracks are bent.
XI. Most buildings collapse. Some bridges are
destroyed. Large cracks appear in the ground.
Underground pipelines are destroyed. Railroad
tracks are badly bent.
XII. Almost Jefferson
everything isCounty
destroyed.
ObjectsIdentification
are
Hazard
thrown into the air. The ground moves in waves or
ripples. Large amounts of rock may move.

6.1-6.9 -- Can be destructive in areas up

to about 100 kilometers across where people
live.

7.0 – 7.9 -- Major earthquake. Can cause
serious damage over larger areas.

8 & greater -- Great earthquake. Can
cause serious damage in areas several
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FLOOD
Definition
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•

Loss of life
Loss of property
Damage to critical transportation
infrastructure
Loss of crops and livestock
Damage or loss of recreation facilities
Disruption of utilities
Loss of jobs due to damaged equipment and
facilities
River and streams seek new channels affecting
property values and economic development
opportunities
Damage to salmon habitat and salmon stream
restoration projects

Of all the hazards that affect Jefferson
County, floods are the most common and
cause the most property damage. There
are basically three types of floods possible
in Jefferson County.

1. River

building

floods:

River
building floods are caused by heavy,
prolonged rain, melting snow, or both.
Prolonged heavy rains and high
freezing levels are the common cause
for river flooding in Jefferson County.
Runoff from the melting of low
elevation snow often contributes to
these floods. The spring runoff of the
mountain snowpack also drives some
river flooding in Jefferson County

especially during times of spring rains.

2. Tidal floods: Tidal floods occur when high tides, strong winds, heavy swell, and low
atmospheric pressure combine to produce flooding.

3. Flash floods: Although possible, flash floods are not as common in Jefferson County as
they are in Eastern Washington. Flash floods are characterized by a very rapid quick rise of
the water level in a small river, stream or dry wash. In the most extreme case, a flash flood
is a literal wall of water moving down a steep canyon or ravine. The brief intense rainfall
from a thunderstorm is usually the cause of a flash flood.
Floods on the rivers of Eastern
Jefferson County, specifically the
Duckabush, Dosewallips, and both
the Big and Little Quilcene Rivers,
generally are a combination of two
types—the river building floods with
help twice each day from the tidal
floods.
These rivers are short
rivers with steep sided banks. Tidal
changes
from
Hood
Canal
combined with increased runoff
from the Olympics have produced a
history of frequent flooding.

Kelly Road, Brinnon. 2010 Flooding. Photo by Julian Ray
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Flooding in West Jefferson County commonly takes place along the Hoh, Clearwater,
Bogachiel, and Quinault Rivers. Damaged roads and bridges, eroded public and private
properties have resulted in interruptions in transportation to and from the “West End”.

Hazard Identification and Vulnerability Assessment
Throughout recorded history, flooding has been a
natural feature of the climate, topography, and
hydrology of Washington State. Jefferson County
has had eight Presidential floods since December
1979. Records show that the Duckabush River
has flooded over 30 times between 1938 and
2010.
Occurring principally during the winter months,
flooding has inflicted loss of life and property,
damage to infrastructure and has been the cause
for suspension of economic activity in
communities near the Big and Little Quilcene,
Duckabush, and Dosewallips Rivers in Eastern
Jefferson County.

Eastern Jefferson County has short, steep rivers
that rise quickly and recede quickly. The flood
plains are alluvial in nature and are greatly
affected by tidal action. Southern winds tend to
hold water against the shores compounding the
effects. Most floods are short term, however the
potential for extreme damage is possible.
In Western Jefferson County, floods on the Hoh,
Clearwater, Bogachiel, and Quinault Rivers have
damaged roads and bridges, eroded both public
and private properties, and have caused
interruptions in transportation and economic
activities. Rivers in Western Jefferson County
are highly erosive to the low riverbanks of the
flood plains. Many acres of farm and timberland
disappear annually. Road and bridge washouts
Big Quilcene River, 2010 Flooding, Photo by Julian
on Highway 101 in the “West End” have been
Ray
common over the last several years.
Rising
waters on the Hoh have necessitated
sandbagging and other emergency measures for members of the Hoh Tribe residing on
reservation lands at the end of the Lower Hoh Road.
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Much of the recent development in the County has occurred either in or near flood plains. This
development increases the likelihood of flood damages in two ways. First, new developments
near a flood plain add structures and people in flood areas. Secondly, new construction alters
surface water flows by diverting water to new courses or increases the amount of water that
runs off impermeable pavement and roof surfaces. This second effect diverts waters to places
that were previously safe from flooding.
Floods have regularly occurred throughout Western Washington. Principally during the winter
and early spring months, Jefferson County’s flooding typically follows long rainy periods and / or
rapid warming when Olympic Mountain snowpack melts rapidly into rivers and streams on all
sides of the mountain slopes.

In years past, people living on or near rivers have taken it upon themselves to remove gravel
deposits thus helping to maintain river and stream channels. As greater emphasis has been
placed on maintaining salmon spawning areas, this type of activity is now restricted and
requires hydraulic permits for any activity in the riverbeds. As a result, deposits of gravel have
built up over the years, and the river channels have become increasingly shallow, exacerbating
the chances of flooding. Low levees constructed along several rivers in eastern Jefferson
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County have failed in the past. Although levees have been reinforced on the Dosewallips River,
many levees on the mouth of the Big Quilcene River are the same elevation as the riverbed.
Only a small percentage of the homes in mapped flood plains are insured against flood loss.
Many homeowners who live in flood plains carry fire insurance, however they do not carry flood
insurance. Only about 20 to 30 percent of the homes in floodplains have insurance for flood
losses.
Jefferson County developed the “Jefferson County Flood Damage Prevention Ordinance, No
18-1120-95” to better regulate and direct development in flood plain areas. It regulates
planning, construction, operation, maintenance and improvements in these areas for both public
and private endeavors. The ordinance helps ensure that work is properly planned, constructed,
operated and maintained to avoid adversely influencing the regimen of the stream. It provides a
sound basis for planning to ensure the security of life, health, and property damage by
floodwaters in floodplain areas.
Jefferson County is not considered at high risk or having a high vulnerability to floods because
most of the County’s critical assets are not in flood zones. There are pockets, however of
vulnerability near river flood zones.
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Conclusion
Many homes and small businesses located in flood plains are vulnerable to damage. Flood
damage to croplands, structures, land resources, roads and utilities exceed damage cause by
all other natural hazards in Jefferson County. Building in floodplains must be regulated to
ensure that floodplain development is limited to utilization such as parks, golf courses,
farmlands, etc., to help ensure that land use is maximized while the potential for damages is
minimized.
The public should be made aware and reminded of hazardous areas and be provided
information on flood insurance, mitigation, preparedness, response and recovery. Local plans
should reflect warning, evacuation, housing and other emergency procedures. Plans must also
include and emphasize the need to be aware of potential disease, hazardous material releases,
or debris that may affect floodwaters.
The National Weather Service has extensive weather monitoring systems and usually provides
adequate and timely warning. The National Oceanic and Atmospheric Administration (NOAA)
provides coverage of the Puget Sound area, but currently does not cover the western portion of
the county. N.O.A.A. WEATHER RADIO (NWR) is a source of initial warnings and alerts. It is a
nation wide network that broadcasts continuous weather information and emergency alerts including relays from the Emergency Alert System (EAS).
The United States Army Corps of
Engineers, under PL 84-89, has the
authority to assist public entities in
flood fighting and rescue operations
as well as protecting, repairing and
restoring federally constructed flood
control infrastructure.

Work on Dosewallips River. Photo by Bob Hamlin
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LANDSLIDE
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•

Loss of life
Loss of homes and businesses
Loss of public buildings
Damage or complete loss of bridges
Interruption of the transportation
infrastructure
Damage and interruption to utilities
Destruction by covering of clam and oyster
beds
Damage to critical transportation
infrastructure
Damage or loss of recreation facilities
Loss of jobs due to damaged equipment and
facilities
River and streams seek new channels affecting
property values and economic development
opportunities
Damage to salmon habitat and salmon stream
restoration projects

Definition
Landslide is the sliding movement of
masses of loosened rock and soil down a
hillside or slope.
Landslide causes
depend on rock type, precipitation, seismic
shaking, land development and zoning
practices, soil composition, moisture, and
slope steepness.

History of Landslides Affecting
Jefferson County

Landslides are a common hazard in
Jefferson County. Most recent records
•
indicate
that
earth
movement
is
associated with inclement weather, such
as heavy rains, saturated ground and
•
strong winds that loosen tree roots. Slides
have been a problem over the years on
the road between Port Hadlock and Port
Ludlow. During the storm of January
1997, slides occurred along Discovery Bay, Cape George, Mats Mats, Paradise Bay, Shine,
South Point, Coyle, Quilcene Bay, and Brinnon in the eastern part of the county. In the western
part of the county, slides occurred in the Hoh, Clearwater, and Quinault River drainage areas.
Evidence indicates that large land movements have occurred from past earthquakes such as
the sunken forest off Point Wilson along the South Whidbey Fault. In more recent history, a
landslide along Highway 20 at Eaglemount in the 1970s took out the road to Discovery Bay,
covered the railroad tracks, and caused a derailment of rail cars carrying hazardous materials.
Highway 101 has been washed out numerous times where the Hoh and the Bogachiel Rivers
have undercut the hillslide after heavy rains and snowpack melts. Highway 101 south of
Brinnon has also experienced landslides which have closed the road for several days. With the
addition of water from the rain and runoff, these rivers have had a long history of eroding their
banks causing the slopes to slide.

Hazard Identification and Vulnerability Assessment
Slides in Jefferson County range in size from thin masses of soil of a few yards deep to deep
seated bedrock slides many yards wide. Slides are commonly categorized by the “form of initial
failure”, but they may travel in a variety of forms along their paths. The travel rate may change in
velocity from a few inches per month to many feet per second depending on the slope, material,
and water content. The recognition of ancient dormant slide masses is important because
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landslides can be reactivated by earthquakes or unusually wet winters. Sinkholes can develop
unexpectedly and cause damage to roadways and private property.
As the county continues to grow and the desire of people to have a home with a view, an
increasing number of structures are built on top of or below slopes subject to land sliding. Land
is not stable indefinitely. People often believe that if a bluff has remained stable for the last 50
years, it will remain so for the next 50 years regardless of the development or maintenance
around it. As trees are removed to make way for new homes, the nature of erosion and water
absorption makes the slopes and bluff in these areas a dynamic and changing environment.
Characteristics that may be indicative of a landslide hazard area:
•
•
•
•
•
•
•

Bluff retreat caused by sloughing of bluff sediments, resulting in a vertical bluff face
with little vegetation
Pre-existing landslide area
Tension or ground cracks along or near the edge of the top of a bluff
Structural damage caused by settling and cracking of building foundations and
separation of steps from the main structure
Toppling, bowed or jack-sawed trees
Gullying and surface erosion
Mid-slope ground water seepage from a bluff face

As more homes are built in areas with the goal of having a view, trees below the house are
often cut to help maintain that view. As these trees are removed, the slope becomes more
prone to sliding.
Land stability cannot be absolutely predicted with current technology. An unequivocal predictor
of landslide vulnerability is the occurrence of previous landslides in the same area. The best
design and construction measures are still vulnerable to slope failure. The amount of
protection, usually correlated to cost, is proportional to the level of risk reduction. Debris and
vegetation management is integral to preventing landslide damages. Corrective measures help,
but still leave the property vulnerable to risk.

Conclusion
Some landslide hazards can be mitigated by engineering, design, or construction so that risks
are acceptable. When technology cannot reduce the risk to acceptable levels, building in
hazardous areas should be avoided. Removal of vegetation should be carefully studied before
safety is sacrificed in order to have or maintain a view property. Ordinances identifying
geological hazards must be rigorously applied.
The least expensive and most effective landslide loss reduction measure is by avoidance. The
next most economical solution is mitigation using qualified expertise with an investigation report
review process. The most costly is repair of landslide damages.
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SEVERE LOCAL STORM
Definition
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•

Loss of life
Damage to homes and businesses
Damage to critical transportation
infrastructure
Loss of timber resources
Emergency responses are delayed
Damage or loss of recreation facilities
Disruption of utilities
Loss of jobs due to damaged equipment and
facilities
School closures
Business closures resulting in economic
impacts

History of Storms Affecting Jefferson
County’s People and Economic
Activity
1940 - High Winds (Tacoma Narrows Bridge
blown down)
1950 – Blizzard
1961 – Snowstorm
1962 – Columbus Day Storm
1964 – Snowstorms
1979 – High Winds & Rain (Hood Canal Bridge
destroyed)
1981 – Windstorm
1991 – Arctic Express Blizzard
1993 – Inauguration Day Windstorm
1995 – Wind and rainstorms
1997 – Snow, wind and snowmelt
2003 – Severe Storm & flooding
2006 – Severe Storm, flooding, tidal surge,
landslides, mudslides
2006 – Severe winter storm, landslides &
mudslides
2007 – Severe storms, flooding, landslides &
mudslides
2009 – Severe winter storm, landslides, mudslides
& flooding
2009– Severe winter storm & record & near record
snow

An atmospheric disturbance manifested in
strong winds, tornadoes, rain, snow, or
other precipitation, and often accompanied
by thunder or lightning.

History of Severe Storms
Affecting Jefferson County
Most storms move into Washington from
the Pacific Ocean with a southwest to
northeast airflow. Maritime air reaching
the Olympic Mountains rises upwards and
cools. As this airflow reaches higher
elevations and cools, there is less ability to
hold moisture and precipitation occurs.
Jefferson County is subject to several
severe local storms each year. These
storms have included high wind, snow, ice,
rain, and hail. Snowstorms or blizzards,
are the most likely and potentially
devastating phenomena, with the ability to
isolate people from emergency services
and to interrupt utility services and other
lifelines. In 1996-1997, snowstorms were
also associated with other natural hazards
such
as
flooding
and
landslides.
Tornadoes have occurred, albeit very
rarely in other areas of Puget Sound (five
tornadoes have been sighted in King
County since 1950), and are the most
violent weather phenomenon known to
man. Ice storms can occur when rain falls
out of the warm moist upper layer
atmosphere into a dry layer with freezing
or sub-freezing air near the ground. Rain
freezes on contact with the cold ground
and accumulates on exposed surfaces.
Significant windstorms in 1962, 1981, and
1995 caused significant damage in
Jefferson County.
These storms
approached from the southeast and were
characterized by high winds and rain. On
October 12, 1962, the most powerful
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non-tropical storm in the lower-48 states' history struck the Pacific Northwest. From
California to British Columbia, it claimed 48 lives, injured hundreds more, damaged over
50,000 buildings, and left millions in the dark without power. Some locations did not see
power restored for nearly 3 weeks.
The storm caused $235 million in
property damage ($1.4 billion in 2001
dollars). In addition, over 17 billion
board feet of timber, valued at $750
million ($4.5 billion in 2001 dollars),
was blown down from the coast as far
inland as western Montana. Much of
the damage was incurred on the
Olympic Peninsula.
The Columbus Day Storm is
considered the benchmark of all
Pacific Coast windstorms, against
which all others are compared. The
storm first struck the northern
California coast in the morning, then moved quickly north along the Oregon and Washington
coasts during the day before dissipating in British Columbia that night.
Windstorms
have
been
particularly damaging to
Jefferson County.
Falling
trees have taken down
power lines and have
damaged structures. Winds
of 50 miles per hour with
gusts of 100 miles per hour
have been experienced in
Jefferson County.
Power
outages occurring following a
windstorm are common,
however,
with
more
transmission lines being
placed underground, the
potential and frequency for
long power outages has
decreased over the years.
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Another notable windstorm event occurred
in 1979 when a severe windstorm destroyed
the Hood Canal Bridge thereby isolating the
Olympic Peninsula from the Kitsap
Peninsula and roads leading to Seattle and
Tacoma.
On the day of the storm,
southwest winds aligned exactly with the
direction of the canal, and within this huge
wind tunnel the bridge was the only resisting
solid object. Waves 10 to 15 feet high
crashed against the bridge for hours, until
finally the western floating portion sank,
leaving three-quarters of a mile of open
water. The last man off the bridge claimed
he saw three maintenance hatches open
(these provided access to the interior of the hollow concrete pontoons), and water pouring in. In
the following days divers found that the storm had snapped the massive (about three feet in
diameter) cables.

Hazard Identification and Vulnerability Assessment
All areas of the County are vulnerable to various severe local storms. Western Washington has
had an average of 11.4 inches of snowfall annually over the past 30 years. Windstorms
generally occur between October and April as well. Power outages are common as a result of
these storms. Road travel is often treacherous due to snow, ice, and fallen trees. As a result,
schools are often closed and local businesses are impacted. Emergency responses can be
delayed as roads become closed with downed trees and power lines.
The general effects of most severe local storms are immobility and loss of electrical power and
telephone service. Physical damage to homes and businesses can occur from wind damage,
accumulation of snow, ice, and hail. Even a small accumulation of snow can wreak havoc on
transportation systems due to a lack of snow clearing equipment and experienced drivers.

Conclusion
Severe local storms are probably the most common widespread hazard in Jefferson County.
They affect the entire county area when they occur. These types of storms can quickly
overwhelm county resources. Citizens should be prepared for these storms; family plans should
be developed, disaster kits should be assembled, and every family member should be taught
how to shut off utilities to prevent damage from abrupt resumption and to prevent damage from
freezing and breaking pipes. Trees near houses should be regularly evaluated to ensure they
have not become diseased nor have they incurred damage due to earlier wind storm. Sick and
damaged trees are particularly hazardous during wind storms. All trees, however, are
potentially life and property threatening if they have the potential for falling on a house during a
wind storm. Initiating early dismissal from schools and businesses is an effective mitigation
measure and should be encouraged.
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Local jurisdiction plans should provide a priority for road and street clearance, provision of
emergency services, mutual aid with other public entities, and procedures for requesting state
and federal aid if needed. The public should be given information on emergency preparedness
and self-help to prepare for better response during severe storms.
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TSUNAMI / SEICHE
IMPACTS & EFFECTS
•
•
•

Definition

Loss of life
Loss of property
Damage to critical transportation
infrastructure
Damage or loss of recreation
facilities
Disruption of utilities
Loss of jobs due to damaged
equipment and facilities

Tsunamis are wave trains, or series of waves,
generated in a body of water by an impulsive
disturbance including earthquakes, subaqueous or
terrestrial landslides impacting water bodies, or
•
volcanoes.
Tsunami waves, often incorrectly
described as tidal waves, are extremely destructive
•
to life and property. Imperceptible on the open
•
ocean, they can travel at velocities of up to 1000
km/h. Tsunami waves are usually 100 or more
miles from crest to crest and can reach heights of up
to 30 meters. They can traverse the entire 12,000
to 14,000 miles of the Pacific Ocean in 20 to 25 hours, striking with virtual undiminished force on
coastal areas.
A seiche is the formation of standing waves in water body, due to wave formation and
subsequent reflections from the ends. A seiche may be incited by earthquake motions,
impulsive winds over the surface, or wave motions entering the basin.

History of Tsunamis in Jefferson County
The Washington coast, including the coastal areas of Jefferson County, experienced a large
tsunami following the 1964 Alaskan earthquake, however no deaths were reported in this state.
As recently as October 1994, a tsunami warning was issued for the Washington coast due to an
earthquake in Japan, although it did not reach the coast.
Research indicates that an earthquake on the west coast of America in 1700 caused a tsunami
in Japan that killed thousands of people. Local evidence now indicates that the same tsunami
damaged the west coast of Jefferson County and the lowlands of Grays Harbor and Pacific
counties.
The Washington State Emergency Operations Center was activated on June 9, 1996 after the
Alaska Tsunami Warning Center issued a Tsunami Watch for the Washington coast and Puget
Sound. An earthquake of 7.5 near Adak, Alaska generated a seismic wave of 2.5 feet. The
state EOC returned to normal operations on the same date after the Tsunami Warning Center
determined there was no threat to Washington State. Although not a common occurrence, the
history indicates that the potential for tsunamis exists for coastal areas and areas along the
Strait of Juan de Fuca. The Jefferson County Emergency Operations Center and the State
Emergency Operations Center were activated on February 27, 2010 following a magnitude 8.8
earthquake in Chile. As the wave moved up the coast, it did cause damage to docks and
marinas in southern California. Hawaii was placed under a Tsunami warning. Staff members
watched the results from the buoys, monitored input from the Alaska Tsunami Warning Center,
and were prepared to initiate evacuation activities both on the outer coast and inland in the Port
Townsend area.
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The earthquake did generate a tsunami, however, in this instance the wave was small.

Hazard Identification and Vulnerability Assessment
The Pacific coastal areas and inland waters on the Strait of Juan de Fuca are the most
vulnerable to tsunamis generated at a distance or by a local subduction zone earthquake.
Damaging tsunamis striking the Pacific Northwest coast over the past century were generated
by distant earthquakes located far across the Pacific basin. These tsunamis are distinguished
from earthquakes near the coast, termed local tsunamis.
The Cascadia subduction zone is an oceanic tectonic
plate (the Juan de Fuca plate—the edge is indicated here
by the Juan de Fuca Ridge) that is being pulled and driven
(i.e. subducted) beneath a continental plate (the North
American plate). Earthquakes along the fault that is the
contact between the two plates, termed the interplate
thrust or megathrust, may generate local tsunamis in the
Pacific Northwest. Except for the 1992 Cape Mendocino
earthquake at the southernmost part of the subduction
zone, there have been no major earthquakes on the
megathrust in historic time.
Some geologists offer that the Cascadia subduction zone
is poised between major earthquakes. Therefore, the
possibility exists that local tsunamis may someday
accompany a major earthquake along the Cascadia
http://www.geophys.washington.edu
megathrust. Pacific coastal areas and inland waters on
the Strait of Juan de Fuca are the most vulnerable to tsunamis generated at a distance or by a
local subduction zone earthquake.
As a tsunami leaves the deep water of the open ocean and travels into the shallower water near
the coast, it transforms. A tsunami travels at a speed that is related to the water depth - hence,
as the water depth decreases, the tsunami slows. The tsunami's energy flux, which is
dependent on both its wave speed and wave height, remains nearly constant. Consequently, as
the tsunami's speed diminishes as it travels into shallower water, its height grows. Because of
this shoaling effect, a tsunami, imperceptible at sea, may grow to be several meters or more in
height near the coast. When it finally reaches the coast, a tsunami may appear as a rapidly
rising or falling tide or a series of breaking waves.
A tsunami generated by a Cascadian Subduction Zone earthquake directly off the coast of
Washington State, could arrive in less than a half hour. Tsunami waves from a Cascadia
Subduction Zone earthquake located off the shore of Northern California or Northern British
Columbia may reach the coast of Washington State in an hour or less.
Puget Sound is vulnerable to tsunamis generated by local crustal earthquakes or by submarine
landslides triggered by earthquakes. Wave oscillations in enclosed or semi-enclosed bodies of
water are called seiches. Seiches are caused by earthquake induced land surface waves that
generate oscillations in bodies of water, resulting in fluctuations of the water levels causing

Jefferson County Hazard Identification and Vulnerability Assessment 2011

39

sloshing from one end to the other. In 1891, an earthquake centered near Port Angeles caused
eight-foot waves in Lake Washington.
The death and damage that can be inflicted by a tsunami is notable. The wave action is
destructive in itself, however floating debris left after the wave can continue batter coastline
structures and development. Boats moored in harbors and marinas often are swamped and
sunk, or are destroyed and stranded on the shore. Breakwaters and piers collapse. Storage
tanks situated near the waterfront are vulnerable. Port facilities, fishing fleets, and public utilities
are frequently the backbone of the economy of the affected areas, and these are the very
resources that generally receive the most severe damage.
Until debris can be cleared, wharves and piers rebuilt, utilities restored, and the fishing fleets
reconstituted, communities may find themselves without fuel, food and employment. Wherever
water transport is a vital means of supply and economic sustainment, disruption of coastal and
inland seaports can have far reaching economic effects. Tsunami effects on fishing, mollusks,
shore plants and marine and land organisms can be devastating. In addition to the enormous
direct destruction caused by the waves themselves, salt water can invade coastal lakes and
destroy, at least temporarily the fresh water habitat.
Jefferson County’s ocean coastal areas have many miles of cliffs and high banks that slow or
retard wave inundation. Lower elevation lands of river and stream outlets, however, do have
small communities near their banks.

Conclusion
Tsunami damage can be minimized through land use planning,
preparation, and evacuation. Tsunamis tend to impact the
same localities over and over again. Therefore, if tsunamis
have damaged an area before, they are likely to do so again.
One choice is to avoid living in or using areas with significant
tsunami hazard. Alternatively, communities can review land
use in these areas so that no critical facilities, such as
hospitals and police stations, or high occupancy buildings,
such as auditoriums or schools, or petroleum-storage tanks
are located where there is tsunami hazard.
If warning is received early enough (two to five hours) which is possible for tsunamis generated
at a distance, preventative action can be taken. People can be evacuated; ships can clear
harbors or seek a safe anchorage; equipment and vehicles can
be moved; and buildings can be boarded up and sandbagged.
The time from initiation of an earthquake to a tsunami for local
earthquakes, however may be only a few minutes to at most a
little more than an hour. Residents in areas susceptible to
tsunamis should be made aware of the need to seek high
ground if they feel strong shaking. Coastal communities
should identify evacuation routes even if they do not have
good information about potential inundation areas. Standard
signs have been adopted for use throughout tsunami prone
areas on the west coast. These signs have been posted along
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highways, beach areas, and campgrounds. Brochures with information on tsunamis have also
been provided to these areas.
The U.S.West Coast/Alaska Tsunami Warning Center (WC/ATWC) was established in Palmer,
Alaska in 1967 as a direct result of the great Alaskan earthquake that occurred in Prince William
Sound on March 27, 1964.
Since 1986, it has taken the Center an average of 10 minutes to get a warning out to potentially
affected areas. Messages are composed automatically based on earthquake location and are
sent to National Weather Service (NWS) offices. The NWS offices forward the message to
NOAA Weather Radio, the Emergency Alert System, the Emergency Managers Weather
Information Network, and other communication systems available to the public and media.
Coastal areas ranging from Cape Flattery to Long Beach can now receive weather and
emergency alert warning information for a radio transmitter site on Mt. Octopus in West
Jefferson County. This weather radio site is predicted to help save lives and alert property
owners of wind, wave and storm conditions. The Mt. Octopus radio transmitter will also provide
residents and visitors critical warnings in case of tsunamis generated by distant earthquakes in
the Pacific area. A transmitter, called AHAB (All Hazard Alert Broadcast), installed at the Port
Townsend Boat Haven, Fort Worden, and adjacent to the Northwest Maritime Center in Port
Townsend will also provide information on tsunamis, local weather warnings, and other
appropriate emergency warning information for the Port Townsend area.
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VOLCANO
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Loss of life
Loss of property
Resultant earthquakes
Potential clouds of carbon dioxide, toxic
gases, and regional acid rains
Flooding, landslides, avalanches, ash falls
Damage to mechanical and electronic
equipment from fine ash falls
Damage to critical transportation
infrastructure
Destruction of dams
Disruption of hydroelectric power sources
Heavy demands on power supplies as heavy
ash falls block out light
Destruction of stream beds and salmon
habitat
Destruction of timber
Damage or loss of recreation facilities
Loss of jobs due to damaged equipment
and facilities

Definition
Volcano is an opening in Earth's surface
through which lava (molten rock), hot gases,
and rock fragments erupt from the earth’s
interior. Such an opening forms when melted
rock from deep within Earth (magma) blasts
through the surface.
Volcanoes take many forms according to the
chemical composition of their magmas and the
conditions under which the magmas are
erupted.
Most volcanoes are mountains,
particularly cone-shaped ones, which were
built up around the opening by lava and other
materials thrown out during eruptions.

In some eruptions, huge fiery clouds rise over
the mountain, and glowing rivers of lava flow
down its sides. In other eruptions, red-hot ash
and cinders shoot out the mountaintop, and
large chunks of hot rock are blasted high into
the air. A few eruptions are so violent they
blow the mountain apart.

History of Volcanoes as they Affect Jefferson County
There are no volcanoes in Jefferson County,
however, the proximity to potentially active
volcanoes in the Cascade Mountains to the
east could impact the county. When Mt. 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.
Eruptions of any of the active volcanoes in
Western Washington and Oregon could
significantly affect travel, tourism and air
quality conditions in Jefferson County.
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Hazard Identification and Vulnerability Assessment
Volcanologists and geologists define Mounts Baker, Rainier, Hood, and St. Helens as active
volcanoes. Even Glacier Peak, long thought to have been without an eruption for over 10,000
years is now known to have erupted as recently as a thousand years and possibly as late as the
17th century. Mount Adams is also capable of renewed activity. Seven separate hazards can
be associated with volcanoes. They include earthquakes, lava flows, mud flows, ash flows, rock
flows, ejecta, and ash falls.
Volcanic hazards can occur with or without an actual eruption. Earthquakes associated with
volcanic activity can cause landslides and avalanches in the areas surrounding the actual
volcanic sight. With property wind conditions ash deposits could be deposited from all of
Washington’s volcanoes and from several of those in Oregon. Depending on the size of the
eruption and the time of year, the ash could: clog drainage channels; cause electrical short
circuits; drift onto roadways; collapse roofs of houses and other buildings, cause skin and eye
irritation to the general population , and or respiratory distress to the aged, young and infirm;
clog engines and air filters, and create acid rain.
In addition it can disrupt radio, television and telephone transmissions. Since the ash remains
on the surface, it can be re-suspended in the atmosphere when disrupted by wind or human
activities. Heavy ash fall blots out light. Sudden heavy demand for electric light and air
conditioning may cause a drain on power supplies, leading to a partial or full power failure.
Under normal wind conditions, the ash would move into eastern Washington. In a south or
southeasterly wind, Jefferson County could be affected.
In studying Mount Rainier’s active eruptive history, volcanologists and geologists know that it
will erupt again. Since the exact type and scale of the eruption(s) cannot be predicted, an
awareness of the hazards of ash deposits must be communicated to Jefferson County
residents. The hazard is considered “low”, however, the potential for eruptions and the potential
results remain.
United States Geologic Survey (USGS) volcanologists and Department of Natural Resources
(DNR) geologists identify Mount Rainier as being an active eruptive volcano. From the
magnitude of past events it is surmised that the consequences of a lahar (mudflow) or debris
flow down the populated river valleys near Mount Rainier will be catastrophic and will potentially
result in a tremendous loss of life and property. New studies show that the process of
geothermal hydro-alteration is unevenly weakening the inside of Mount Rainier. This is a
process whereby the slopes of the mountain are being internally eaten away by hot, acidic
water, which makes the slopes more susceptible for failure, increasing both the possibility and
risk of lahars.
Washington State areas including King, Pierce, and Thurston County have much higher risk of
loss of life and property than Jefferson County. Jefferson County’s location with respect to the
active volcanoes would limit the number of hazards, however impacts would be felt. The
economic, cultural and transportation impacts that would be experienced in Jefferson County,
however, would be severe if such an eruption were to occur on Mount Rainier. Most certainly,
Interstate 5 and Interstate 90 would be closed, thus disrupting key routes for trade and travel.
Ash and some debris could fall on Jefferson County depending on prevailing winds at the time.
Jefferson County could serve as a haven for displaced residents for not only days, but perhaps
for decades to come, thus impacting the infrastructure and resources of the County. Puget
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Sound fishing resources and economic foundations of the timber and recreation industries could
be impacted for decades. The tourism industry and economic benefits derived could also be
affected for Jefferson County.

Conclusions
Emergency Plans must advise people of potential hazards. Being aware of the potential hazards
and responding appropriate will help mitigate the loss of life and could potentially help reduce
losses of property in the even of a volcanic eruption. Emergency plans must be tested and
practiced ahead of time and used without hesitation when a volcano threatens to erupt.
Scientists and public officials must announce warnings early and clearly. The Cascades
Volcano Observatory in Vancouver, Washington, monitors and assesses hazards from the
volcanoes of the Cascade Range of Washington, Oregon, and California. Seismic monitoring is
shared with the USGS center in Menlo Park, California, (for northern California) and the
Geophysics Program of the University of Washington in Seattle (for Washington and Oregon).
CVO also is home to the Volcano Disaster Assistance Program.
The Volcano Disaster Assistance Program, home-based in Vancouver, Washington, was
formed in the mid 1980s to respond to volcanoes in all parts of the world. An experienced team
of USGS and other scientists can rapidly respond to developing volcanic crises with a state-ofthe-art portable cache of monitoring equipment. VDAP has proven to be effective in saving lives
and property by assistance provided to local scientists for determining the nature and possible
consequences of volcanic unrest and communicating eruption forecasts and hazard-mitigation
information to local authorities.

Jefferson County Hazard Identification and Vulnerability Assessment 2011

44

WILDLAND/FOREST/INTERFACE FIRES
Definition
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•
•

Loss of civilian lives and firefighters
Loss of homes and businesses
Loss of crops and livestock
Destruction of wildlife habitat and watersheds
Damage to salmon habitat
Damage or total loss of scenic vistas and recreation
facilities
Destruction of timber resources
Loss of jobs due to destroyed and damaged
equipment and facilities
Decreased tourism
High costs to fight fires
Fire and emergency response teams unable to meet
“routine” obligations and fight wildland fires
simultaneously
Vulnerability to flooding increases

Forest and wildland fires are the
uncontrolled destruction of forested
and wildlands by fire caused by natural
or human-made events. Forest and
wildland fires occur primarily in
undeveloped areas.
Interface
fires
are
a
recent
phenomenon that occurs in developed
forest and wildlands, only partially
cleared, and occupied by structural
development. In interface fires people,
homes
and
small
businesses
intermingle with the wildland and forest
areas.
When weather conditions are dry and
fuels are abundant, rapidly spreading
fires can cause significant loss of life
and property.

History of Fires as it Affects Jefferson County
Recent Historical Wildland/Forest Fires
Affecting Jefferson County
1864 (?)
1890
1902
1918
1924-1925
1929
1961
1978
1981

Ludlow-Quilcene Fire
Quilcene Fire—30,000 acres
Green Mountain Fire
Dosewallips & Duckabush
Fires
Green Mountain, Mt. Zion,
Snow Creek Fires
Interorrem Fire—9,000 acres
Mt. Bretherton Fire
Hoh Fire—1050 Acres
Chimney Peak Fire

Jefferson County has had an active
history of wildland fires during the
past millennium. The fact that the
oldest of old-growth timber stands
are rare attests to the fact that most
of the area has burned and reburned
many times during the past 1000
years. Stands of trees older than
500 years do not occur except in
small patches or scattered trees
found in moist draws and stream
bottoms at the headwaters of a few
creeks and rivers.

It is difficult to trace the fire history of
this area back more than 350 years.
However, old-growth trees and fire
scars suggest fires about 450, 480, 540 and 670 years ago. Historically, wildland fires were not
considered a hazard. Fire is a normal part of most forest and range ecosystems. Fires
historically burned on a fairly regular cycle.
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The burning cycle in western Washington appears to be about every 100 – 150 years. A
preponderance of evidence, however, has been obliterated by logging, major windstorms that
toppled older trees, and more recent fires in the areas. Recorded history of fires in the area,
however indicate Jefferson County has had an active history of fires. As communities expand
farther and farther into forested lands, and the desire to maintain the wilderness ambiance,
interface fires are becoming a significant hazard, having the potential for loss of life and
destruction of property.

Map
by
Keith
Thorpe/Peninsula Daily News

In 2009, lightning strikes caused two fires to burn for several weeks in
the Olympic National Park and Olympic National Forest lands on the
western slope of the Olympics. The remote areas and extremely steep
terrain resulted in a “confinement” strategy. Their remote locations
and
extremely
steep
terrain
made
access
for
firefighters very difficult and would have required technical climbing
skills, presenting significant risk to any firefighters. Given these
factors, park crews managed these fires through a confinement
strategy, in which existing barriers like rock outcrops, trails and ridge
tops are used as natural firebreaks

Hazard Identification and Vulnerability Assessment
Jefferson County’s fire season usually runs from mid-May through October. Any prolonged
period without significant precipitation presents a potentially dangerous situation, particularly if
strong dry, east winds prevail. The probability of a forest fire or an interface fire in any one
location depends on fuel conditions, topography, the time of year, the past weather conditions,
and if there is human activity such as debris burning, camping, etc., which are taking place.
Washington State fires responded to by city and county fire departments were largely started by
human causes. Included in the list of human causes are cigarettes, fireworks, and outdoor
burning. Wildland fires started by heat spark ember of flames caused the largest dollar loss,
followed by debris burning and cigarettes. Loss per incident for debris fires is three times higher
than any other fire cause.
Short-term loss caused by fires is the
complete destruction of valuable resources
such as timber, wildlife, habitat, scenic
vistas, and watersheds. Vulnerability to
flooding increases due to the destruction of
watersheds. Long-term effects are reduced
amounts of timber for building and
recreation areas.
Home building near forests and wildlands
increases the loss from fires. There is a
trend for families to move into more rural
and forested areas. Many homes are built
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with an effort to maintain the scenic aspects of the surrounding area. These areas are farther
from fire fighting assets. Frequently, there is little clearance of vegetation resulting in a lack of
defensible space.
Narrow access roads frequently found in these areas interfere with fire suppression efforts.
Frequently roads are so narrow that standard sized fire apparatus cannot adequately turn
around or pass on the roads. More diverse fire apparatus such as brush rigs and smaller
engines are needed. Smaller fire districts may not be able to financially support these additional
requirements.

Conclusion
A number of activities can be undertaken which will reduce the actual numbers of fires and
resulting loss of fires.
•
•
•
•

•
•

Forest fire education and enforcement programs must be emphasized to include
early reporting of fires
Effective early fire detection and emergency communication systems are essential
Effective early warning systems are essential to notify local inhabitants and persons
in the area of the fire. An evacuation plan detailing primary and alternate escape
routes should be developed if possible.
Fire-safe development planning should be undertaken by jurisdictions to include:
- Sufficient fuel free areas around structures
- Fire resistant roofing materials
- Adequate two-way routes and turnaround areas for emergency vehicles
- An adequate water supply
- Development of local ordinances to control human caused fires
Road closures should be increased during peak fire periods to reduce access to fire
prone areas
Enforcement of “no-burn” periods
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VI.
Technological
(Human
Made)
Hazards










Civil Disturbance
Dam Failure
Energy Emergency
Food and Water Contamination
Marine Oil Spill
Hazardous Materials
Shelter/Refuge Site
Terrorism
Urban Fire
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CIVIL DISTURBANCE
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•

Loss of life
Loss of property
Closure of businesses
Looting
Arson
Long term divisiveness in the community
Adverse impacts on tourism and economic
development
Increased demands on law enforcement and
emergency response resources
Increased demands on mental health
resources

Definition
Any incident that disrupts a community to
the degree that police intervention is
required to maintain public safety is a civil
disturbance
or
civil
disorder.
Demonstrations, riots, strikes, public
nuisances, domestic disputes, terrorism,
and/or criminal activities fall into this
category. The hazard could surface in any
community, and can be sparked by
disagreements ranging from simple family
disturbances to political, racial, belief,
social and economic differences that
escalated beyond an exchange of words.

History of Civil Disturbances in Jefferson County
Jefferson County has not experienced the violence associated with riots occurring in nearby
Seattle in the 1990s. In Seattle, a small-scale riot occurred after the 1992 Rodney King verdict.
After the jury’s decision was announced small groups of people roamed downtown Seattle
streets smashing windows, lighting dumpster fires and overturning cars. In 1999, during the
World Trade Organization Ministerial Conference, riots resulting in injury and death of
participants and bystanders occurred. The City of Seattle declared an emergency and the
Governor signed a proclamation of emergency allowing commitment of state resources to
support affected local jurisdictions.
In 1998, the Washington State EOC was activated in response to the Makah Indian Nation
proposed whale-hunting activities at Neah Bay. At the request of the Clallam County Sheriff,
the State of Washington provided resources from the National Guard, Washington State Patrol,
Department of Fish and Wildlife, Department of Natural Resources and Emergency
Management Division to control disturbances between protestors and residents.
County High Schools including Port Townsend, Chimacum, and Quilcene have all had bomb
scares and have had instances of students bringing weapons to school. Following the
Columbine High School experience in Colorado, such incidents have been approached with
intense seriousness. Although nothing approaching the level of Columbine has occurred,
school officials are aware and cognizant of the possibilities.
As the conflicts in Iraq and Afghanistan became more of a certainty, several protesting groups
promised “civil disobedience”. While the larger marches were held in Seattle and Tacoma,
there was vocal opposition evident in Jefferson County. Participants did not resort to violence,
but wherever there are strong opposing views, the potential existed for words and signs to be
replaced by more violent activities.
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Hazard Identification and Vulnerability Assessment
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. Jefferson County has
experienced a growth rate that has outpaced the rest of the State of Washington. 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 disturbances.

Conclusion
The potential for civil disturbances exists in Jefferson County. Main participants might not be
residents of the county. County law enforcement resources are aware and have practiced
response scenarios if such disturbances occur.
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DAM FAILURE
Definition

IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•

Loss of life
Loss of homes and businesses
Loss or long-term disruption to water
supplies
Firefighting water sources adversely
impacted
Business depending on large quantities of
water severely impacted
Road and bridge washouts
Loss of crops and livestock
Damage or destruction of salmon streams
Damage or loss of recreation facilities
Loss of jobs due to damaged equipment and
facilities

Dam failure is the uncontrolled release of
impounded water resulting in downstream
flooding that can affect life and property.
Flooding,
earthquakes,
blockages,
landslides, lack of maintenance, improper
operation, poor construction, vandalism or
terrorism can cause dam failures.

History of Dam Failure in
Jefferson County
Dam failure has not been a major concern
for the residents of Jefferson County. There
has been no history of lives lost, property
loss, or other damage as the result of dam
failures.

Hazard Identification and Vulnerability Assessment
There are four publicly owned, and one privately owned dams in the county. All four publiclyowned dams are property of the City of Port Townsend. Dam information in Jefferson County
is shown below:
Dam

Yr Built

Normal Surface Area
(acres)

Normal / Max Storage
(acre feet)

Drainage Area
(sq mi)

City Lakes

1928

16.3 acres

800/800 acre feet

.20

Lords Lake
East

1956

56.0

1480/1860

.50

Lords Lake
North

1957

56.0

1480/1860

.50

Morgan
Hill
Reservoir

1926

2.0

20/20

.01

Witter Dam
(Private)

1965

2.5

5/14

.00
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It should be noted that the Lords Lake East, Lords Lake North and the Morgan Hill Reservoir are
categorized as having a “High Downstream Hazard Potential” with a population risk of 31 – 300.
Economic loss that could result if these dams were to fail is rated as extreme with 11-100
inhabited structures downstream of the dam. High hazard dams (dams located upstream of
three or more residences) are supposed to be inspected on a 6-year inspection cycle.
All of the State’s 116 high hazard dams have previously been inspected, although during the
years of 1999-2000, some of the inspections were deferred due to heavy workloads in plan
reviews and construction inspections of new projects. Previous history, inspections, and
information received by the Department of Ecology, however, indicated that Jefferson County’s
dams did not have significant safety deficiencies. As a result, the Washington State Department
of Ecology’s “2000 Report to the Legislature—Status of High and Significant Hazard Dams in
Washington State With Safety Deficiencies” does not indicate that these dams have significant
safety deficiencies.
In general, periodic inspections and follow-up engineering analysis are conducted to:
• Identify defects, especially due to aging
• Evaluate dam operations and maintenance
• Assess dam structural integrity and stability
• Assess the stability of dam structures under earthquake conditions
Inspections look not only at the dam, but also at the downstream development that has taken
place to ensure that encroachment into the area project to be flooded in the event of a dam
failure has not taken place. Such encroachment would change the hazard classification. The
State Dam Safety Office is also attempting to examine smaller dams such as city’s old reservoir
systems. These dams were often built many years before stringent requirements were in place.
The State Dam Safety Office is attempting to get these smaller dams on a schedule for
comprehensive inspections and repair as well.
Increasing workloads and decreasing funding have impacted inspection schedules. While the
failure of projects with a high potential for loss of life and property is remote, the number of
failures of low hazard projects that provide important infrastructure roles may be on the rise.

Conclusion
Three state statues deal with safety of dams and other hydraulic structures: Chapters 43.21A,
86.16, and 90.03 RCW. These laws provide authority to approve plans for dams but also to
inspect hydraulic works and require appropriate changes in maintenance and operation.
Periodic inspections are the primary took for detecting deficiencies at dams that could lead to
failure. Periodic inspections help identify dams where significant development has occurred
downstream resulting in the need for more stringent building and planning codes due to greater
population at risk. County building permits consider dams in the permit process.
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ENERGY EMERGENCY
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•
•
•

Extreme hardship for elderly and special needs
population
Loss of refrigeration and losses from spoilage
Loss of water resulting from inability to run
electric pumps
Potential failure of waste removal systems
Disrupted fuel supplies
Loss of business and revenue
Banking systems are disabled
Shortage of food supplies as stores close
Communication systems disrupted as battery
backups are depleted
Higher costs for electricity
Higher costs for petroleum products
Alarm systems disabled, potential for criminal acts
increased
Law enforcement and emergency response teams
challenged with increased traffic accidents with
non-working traffic lights
Limited patient care as emergency generators
become overtaxed

Definition
Energy emergencies may involve
several types of energy resources. Oil
embargos targeting Middle Eastern oil
producing nations may arise from
world political situations. Electricity
may be interrupted due to drought,
earthquake, or major destruction of
power transmission lines. They can
develop quickly due to storms or an
earthquake, or they may develop
slowly such as when world politics
might produce shortages.

History of Energy
Emergencies in Jefferson
County

When Middle East oil embargos
developed during 1973-1974 and in
1979, petroleum shortages developed.
Long lines at gas stations were the
norm for commercial and private vehicles alike. Electrical power shortages also occurred during
1973-74 and in 1977-due to drought conditions. During the summer of 1996, problems with line
loading caused major regional power outages along the west coast. Storms have also caused
power outages ranging from hours to 3-4 days in areas of Jefferson County.
•

The last significant occurrence in Jefferson County was on December 31, 2008, when severe
winds broke a Bonneville Power feeder line cutting off power to approximately two-thirds of the
Jefferson County population. Following the “Super Bowl Storm” in 2006, Port Ludlow was
without power for three days when major transmission lines were damaged in the high winds of
accompanying that storm. Power was restored within hours through a work-around, but the line
itself was not fully repaired for many days. Following the Columbus Day storm in 1962,
however, there were areas throughout Puget Sound that were without power for two to three
weeks.

Hazard Identification and Vulnerability Assessment
Puget Sound has a history of major power outages, typically caused by large storm events.
Power outages have lasted as long as 9 – 10 days in some areas of the county. During storms
accompanied by cold winter temperatures, power outages have been problematic and
dangerous for special needs populations and the elderly.
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Loss of a major distribution system due to damage or an act of terrorism on the grid could cause
power outages for several hours to several days. Loss of refrigeration and water sources that
require electrical pumps could present major health issues. Loss of electricity to power gas
stations could affect the fuel supply. With power outages, retail food outlets would be closed,
alarm systems could be disconnected, and eventually emergency communication systems and
cell phones would be affected after the battery life of back up systems was expended. Back-up
generators would be at risk for breakdown following extensive utilization.
Long-term power outages due to drought or failure at a hydroelectric generation station could
present problems. The power distribution systems that currently exist are designed to help
prevent major power outages for long periods of time. Washington State is connected to a
regional transmission grid that has major connections with other grids out-of-region, including
British Columbia, Montana, California, and other southwest states.
In general, if Washington is short of electricity due to drought and low water levels in reservoirs
powering hydroelectric generating plants, electricity can be purchased elsewhere. The result is
higher cost electricity, rather than inadequate supply. Utility companies build on an “N-1
capacity”. This means the utility is prepared for one of each kind of line to go down without a
disruption in service. If two of the same type of lines goes down, some may lose power. In the
1996 event, Portland was forced to take everything off line to avoid melting of transmission lines
from the overload of power. Even with the grid system, however, voluntary curtailment and
conservation must be practiced. The Washington State Curtailment Plan for Electric Energy
(WAC 194-22) describes a 5 stage plan for power curtailment with each level representing a
more sever shortage that require sterner steps.
Most of the out-of-region power is thermal, and is not affected by drought. In fact, a shortage of
electricity over the long term is not a major concern in Western Washington since a substantial
amount of electricity is transmitted from Canada to California via Washington and Oregon,
therefore providing easy access to external power supplies. Hot weather and increased use
often associated with droughts can be a concern for electric utilities, however. Increased loads
cause electric lines to heat up; when lines get too hot, they sag. Sagging lines into trees and
other vegetation is a major concern and therefore loads must be monitored to control sagging.
Jefferson County is vulnerable to localized, short-term energy emergencies brought about by
accidents, terrorism or storms. The likelihood of future occurrences is high. Most of these
energy emergencies can be handled by the utility companies. The effects of energy shortages
could include inconvenience to consumers, reduced heating and lighting capability, reduced
production in all sectors, potential failure of transportation, water and waste, communication,
information, and banking systems. Secondary hazards associated with these events could
include traffic accidents as traffic lights are out, limited patient care at the hospital due to power
capabilities of backup generators, injuries due to downed power lines, and closure of retail
operations including food stores, gas stations, restaurants, and other stores. Energy
emergencies can seriously hamper emergency response capabilities and should be planned for.
Petroleum shortages can occur at any time. The major impact of most petroleum shortages is
economic; prices rise to reflect limited supplies. World oil supplies trade on open markets and if
there is a shortage, Washington State will be short along with the rest of the country. Panic
buying and hoarding only exacerbate systemic problems, and such practices should be
discouraged. Pipeline damage could also affect the region. During the 1999 Olympic Pipeline
explosion the pipeline was closed between Bellingham and Anacortes. If the closure had been
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longer, Sea-Tac airport would have been affected since it only can be supplied by pipeline.
Trade, travel, and commerce facilitated by the airport would have been seriously affected.

Conclusions
Future energy emergencies are likely to occur due to numerous uncontrollable factors. Energy
customers, including businesses and home users, need to educate themselves in dealing with
energy outages and shortages to ensure safety. Mitigation of risks is paramount. Strapping
down water heaters, preparing emergency kits with battery operated radios and flashlights, and
learning how to property shut off utilities are first steps to safely dealing with these events.
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FOOD AND WATER CONTAMINATION
IMPACTS & EFFECTS
•
•
•
•
•
•

Health problems ranging from mild
discomfort to extremely ill and/or death
Health care providers overwhelmed by
patients
Hospital bed shortages
Emergency Medical Systems challenged
by increased calls
Loss of tourism resulting in loss of
business revenue
Long term emergency management crisis
if water supply is contaminated

Definition
Food and water can become contaminated due
to either intentional actions or to unintentional
consequences of improper handling, system
breakdowns, or through the introduction of
bacteria from various means.

History of Food and Water
Contamination in Jefferson County

There have been no major historical incidents of
food or water contamination in Jefferson County
other than occasional “food poisoning” episodes at restaurants or social gatherings. Wells and
water supplies have had short-term periods of contamination following maintenance work on
their systems or by accidental contamination of wells due to poor drainage systems or other
similar events. In each case, the cause of contamination was referred to the proper authorities
or was solved by private owners of the water wells involved.

Hazard Identification and Vulnerability Assessment
At this time in the history of our country, people are dependent on others to provide food and
water. The food supply industry is dominated by large vendors who distribute food items via
several means of transportation throughout the country. County and city water supply systems
are also large and provide the majority of the county with drinking water. While this system
encourages efficiency of supply, it can also spread disease rapidly. The frequency and severity
of food supply contamination and associated illness seems to be on the rise. Over the past 25
years, food poisoning deaths in the United States have increased from 6 deaths per 100,000
cases of food poisoning to 27 per 100,000.
Over the past decade, the vulnerability of the nation’s food supply and local communities’ water
supplies has been increasing. Primary reasons for the increased risk include:
•
•
•
•
•

The globalization of the food market has increased travel time between harvest and
consumption
Parasites, bacteria, and other organisms have become more resistant to pesticides
It can take up to a week for people to show signs of exposure. This makes it difficult
to track the source because people tend to forget what they ate. Additionally, more
people can contract the illness during the incubation period.
New parasites and bacteria are being identified all the time.
Speculation based on intelligence gathered in the war on counter-terrorism suggests
that contaminating the nation’s food supply or regional water supplies would create a
disaster for hundreds of thousands of people
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The primary effects of a contaminated food or water supply are illnesses and sometimes even
death. If the contamination leads to an epidemic, it could severely tax the health care system in
regards to diagnosis, treatment and prevention. A community dependent on tourism, such as
Port Townsend, would be affected by loss of productivity.

Conclusion
Education of the population on proper methods of food preparation must be ongoing and
dynamic. Fruits and vegetables require proper washing and meats require proper cooking to
reduce the risk of E-coli and salmonella.
Safe drinking water requires two critical steps: protection and treatment. Pollution prevention
needs to be integrated with safe drinking water programs. All group A public water systems in
Washington State (greater than 15 connections) are required to collect samples for coliform
bacteria analysis per WAC 246-290.
Security procedures of water reservoirs must be examined to insure that intentionally introduced
contamination is addressed. For instance, the intentional exposure to botulism can easily be
done by food contamination or through aerosol droplets falling into the water systems. Health
Department and health care providers must be increasingly aware of potential diseases that can
be transmitted to the population as a form of terrorism.
Public Health and Emergency Management regularly engage in a region wide exercise which
tests policy decisions, communication links, and standard operating procedures regarding
disease identification and actions under bioterrorism conditions. The most recent exercise of
this type was in January 2011.
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HAZARDOUS MATERIALS
IMPACTS & EFFECTS

Definition

•
•
•

FEMA defines hazardous materials in a
broad sense to include:
- Explosive, flammable, combustible,
corrosive, oxidizing, toxic, infectious,
or radioactive materials
- that, when involved in an accident and
released in sufficient quantities,
- put some portion of the general public
in immediate danger from exposure,
contact, inhalation, or ingestion.

•
•
•
•
•
•
•

Illness and injuries
Loss of life
First responders, population and workers at
risk until abatement is effective
Explosions resulting in destruction and fires
Permanent loss of fishing, clam beds, and
oyster beds from chemical spills
Loss of recreation sites and tourism
Potential contamination of water supplies
Business closures
Long term loss of property use
Potential lawsuits tying up property and
funding for years

The
production,
use,
storage,
transportation and disposal of hazardous
material substances and wastes, places
the public and the environment at
significant risk. A release may occur by spilling, leaking, emitting toxic vapors, or any other
process that enables the materials to escape its container, enter the environment, and create a
potential hazard. The nature and extent of this risk is difficult to determine as the process
involved in hazardous materials and toxic waste management are dynamic. Many federal laws
and regulations exist to manage the manufacture, utilization, and disposal of hazardous
materials.

History of Hazardous Materials Spills Affecting Jefferson County
Data reported to Jefferson County about occurrences happening to hazardous materials
averages between 25 to 30 per year. It should be noted, however that none of these spills have
been significant, nor have they resulted in severe impacts to people, property, or the
environment.
Clean-up is the responsibility of the spiller, however the spiller or waste-dumper may not be
known. Occurrences have ranged from marine oil spills during bunkering operations to spilled
fuel or oil on the road from accidents or overturned containers. Calls are received regarding
illegal burning, propane leaks, illegal dumping, blasting caps, sewage, and many other various
incidents.
During the Persian Gulf operations known as “Desert Storm” and during Operation Iraqui
Freedom, several thousand tons of explosive passed through eastern Jefferson County
between the Hood Canal Bridge and Naval Magazine Indian Island. The type of cargo that is
loaded/offloaded at NAVMAG Indian Island is primarily ammunition (e.g., bombs, bullets and
missiles). Contract trucks and trailers made several trips each day moving materials between
Indian Island and Naval installations in Kitsap County. Trucks moving materials to Port Angeles
and locations in Clallam County often also transit Jefferson County roads.
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Throughout the State of Washington, nearly 4,000 confirmed hazardous materials spills are
reported each year. Illustrative data on the kinds, types and frequencies of statewide spills is
shown below:

Spills Report Summary
Year
Diesel Fuel
Gasoline
Crude Oil
Hydraulic Oil
Lube Oil
Radioactive
Materials
Bombs and
Explosives
Drug Labs
Other Chemicals
Unknown Material
Miscellaneous
Substances
TOTAL

1995
297
193
3
72
43
0

1996
792
322
6
164
75
1

1997
548
258
6
161
63
5

1998
622
322
7
63
97
8

1999
603
320
4
188
68
7

3

3

5

3

0

61
49
149
336

137
101
363
877

173
87
376
864

336
89
443
754

789
428
331
1250

Data on spills is received from many
sources.
The State Emergency
Management Department advises the
county on all reports received. These
reports may come from other state
agencies, private citizens or federal
agencies.

Hazard Identification and
Vulnerability Assessment

Areas at risk for hazardous materials
transportation incidents lie along
highways, pipelines, rivers, and
1206 2841 2546 2829 3988
seaport areas.
These risks are
compounded by natural hazards (e.g.
earthquakes, floods, and severe
Source: Washington State Hazard Identification and
storms). Each incident’s impact and
Vulnerability Assessment
resulting response depends on a
multitude of interrelated variables that range from the quantity and specific characteristic of the
material to the conditions of the release and area/population centers involved.
The county Local Emergency Planning Committee (LEPC) was established under the provisions
of the State and Federal law (The Community Emergency Planning and Community Right-toKnow Act--EPCRA). The purpose of the LEPC is to coordinate the development of emergency
plans and procedures for dealing with a hazardous materials incident. The committee’s charter
is to conduct hazard identification, vulnerability analysis, and risk management activities. IN
addition, they are chartered to develop and maintain emergency response plans appropriate to
hazardous materials based on the volumes and types of substances found in, or transported
through their jurisdictions.

Conclusion
The Hazardous Material Emergency Preparedness (HMEP) Grant of 1998 made it possible for
Jefferson County to revise plans to address the mandates of the Superfund Amendments and
Reauthorization Act (SARA) and EPCRA.
For major marine oil and hazardous material spills, the Northwest Area Contingency Plan (ACP)
will be used for all responses. It combines the resources of the local, State, and Federal
governments. Two Geographic Response Plans (GRPs) cover the shorelines of Jefferson
County, specifically the Washington Outer Coast and Hood Canal/Admiralty Inlet. They include
resource priorities, protection and clean-up strategies, and local logistical information.
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MARINE OIL SPILL – MAJOR POLLUTION EVENT

IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•

Illness and injuries
Loss of marine flora and fauna,
particularly endangered species
First responders, population and worker at
risk until abatement is effective
Loss of fishing, clam beds, and oyster beds
Loss of recreation and tourism
Loss of seafood processing jobs
Potential contamination of water supplies
Long term loss of property use
Business closures
Potential lawsuits tying up property and
funding for extended periods
Decrease in property values

Definition
The release of toxic materials, oil, and other
petroleum discharges in particular, into the
marine environment in sufficient quantities to
put some portion of the public or the
environment in immediate danger from
exposure, contact, inhalation or ingestion.

Hazard
Identification
Vulnerability Analysis

and

Key findings of the Washington Oil Spill
Advisory Council (February 2009) indicated
that the Jefferson County coastline (along with
other county’s coastlines) remains vulnerable
to large-scale oil spills. These oil spills, which
could result from shipping accidents or other
maritime incidents could result in greater than

50,000 barrels of spilled materials.
Available resources for collection and recovery could meet only a fraction of the needs at this
level. Available on-water recovery systems could handle anywhere from 9,500 to 19,500
barrels in the first 48 hours. Dispersants could treat between 1,400 and 8,000 barrels of a
50,000 barrel release. Hundreds of trained shoreline cleanup personnel would be required to
clean up the release.
Historical data from the Arco Anchorage in Port Angeles Harbor, the Tenyo Maru which spilled
oil along the entire Washington State shoreline with heavy concentration along the Makah
Indian Reservation and Olympic National Park, and the Nestucca spilling oil from Grays Harbor
north to the Olympic National Park shoreline provide important models for oil spill analysis.
The 2001 International Oil Spill Conference received a report entitled “Assessing Environmental
Impacts from a Puget Sound Spill” by Cindy Chen and Robert Neumann which utilized these
historical spills as models. The study notes that all spills are different, and the same quantity of
soil spilled in two different locations, or under different environmental conditions, can have
significantly different impacts. The report identifies several variables which could affect the
severity of the impact to the environment.
•
•
•
•

Spill location
Spill quantity and oil type
Time of spill (Natural resources of birds and salmon have the highest
vulnerability in the spring of the year)
Weather and currents
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In 2007, the Port of Port Townsend received funding for an Oil Spill Response Trailer which is
currently stationed at the Boat Haven in Port Townsend. The trailer contains absorbent
materials and booms for control and recovery of marine oil spills. Local fire and Port of Port
Townsend personnel are trained to use the equipment.
Annual exercises with the Port Townsend Paper Corporation address procedures and
processes involved with major pollutants. These exercises involve joint coordination and
cooperation between local emergency management officials, Port Townsend Paper
Corporation, United States Coast Guard, recovery assets, and the Washington State
Department of Ecology.

Conclusion
Despite studies, exercises and planning, it is estimated that a major oil spill would be disastrous
to the Jefferson County shoreline and to the economic viability of the entire area. Experiences
in the Gulf of Mexico during 2010 pointed out the complexities and frustrations of rapid cleanup
procedures required to prevent permanent damage to Jefferson County and adjacent counties.
The likelihood of Jefferson County experiencing a major oil spill is significant. The ability to
quickly respond to ensure collection, recovery and cleanup is critical. At this point, major
outside resources will be required to affect a swift and thorough cleanup and recovery from a
major oil pollution event.
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SHELTER AND REFUGE SITE
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•

Serious challenges to provide food and
shelter for influx of people
Shelters established
Healthcare facilities would be overtaxed
Medical supplies quickly depleted
Food stores and gasoline supplies quickly
depleted—permanent county residents
impacted
Potential mental health provider challenges
as paranoia like attitude develops
Road systems clogged
Increased traffic accidents
Parks and public works over taxed
Law enforcement overtaxed
Lack of decontamination equipment to
decontaminate people and vehicles—
potential spreading of decontamination
Lack of means to communicate effectively
with “refugees” and permanent county
population
Potential for increased criminal activity

Definition
Recent exercises in the Seattle area based
on a “dirty bomb” scenario indicate that
people from that area may look to the
Olympic Peninsula for shelter and protection
from real or perceived threats. Prevailing
westerly winds, combined with the
perception of a peaceful location suggest
that Seattle/Tacoma area residents will flee
the population centers of King and Pierce
Counties and will “head west” to Olympic
Peninsula communities for the duration of
the real or perceived threat.

Hazard
Identification
Vulnerability Analysis

and

Recent exercises including “TopOff 2” and
discussions within the Jefferson-Peninsula
Regional Emergency Planning Committee
(JPREP) indicate that in the event of a
•
biological, chemical, or radiological threat in
the dense population centers of King and
Pierce counties, the populace may look at the Olympic Peninsula as a “safe haven”.
Estimations and exercise data indicate that several thousand people may head to the Olympic
Peninsula with little time taken to pack food, clothing, and other necessities. The likelihood of
this threat is rated as moderate, however world conditions and escalation of terrorist threats
could elevate this threat at a moment’s notice.
•

As county officials addressed this potential scenario it was quickly apparent that such an influx
of people would seriously challenge the county’s ability to meet their needs for shelter and food
while maintaining operations for county residents. Estimations indicate that hotels and motels
would quickly be filled along with local park facilities. Shelters at community centers may have
to be activated to ensure the influx of people would have safe, dry places to stay. Food stores
and gasoline stations would run out of stock if immediate replenishment systems were not
immediately responsive. Local hospital facilities would be stressed as the worried well and both
chronic and acute cases were added to the workload. If the threat included potential
contamination by chemical, biological, or radiological materials, it is predicted a “paranoia like”
mindset would prevail as people sought to be checked for contamination.
Equipment to provide this surveillance, the people to perform decontamination procedures, and
an efficient means to communicate and transport people is not currently available. Medical
supplies would quickly be depleted if restocking were not immediate. Local law enforcement
officials would be taxed not only responding to local concerns but in helping to direct the flow of
people and assist in communication. Road systems would be clogged with distracted drivers
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who were unfamiliar with the area.
people increased.

Accidents would become more frequent as the influx of

The most severe challenge would be in providing accurate and timely communication with local
residents and with people fleeing the areas where the event occurred. Lacking local television
or radio stations, up to the minute conditions would most likely come from Seattle based
stations assuming they were on the air. Providing advice on decontamination, shelter
management, and general information on the state of the emergency would be extremely
difficult. A system of registration to ensure people could be located and accounted for would be
difficult to establish and maintain. Coordination of information to share with neighboring
counties and the State Emergency Operations Center would be a challenge.

Conclusion
Receiving an influx of people on short notice and under adverse circumstances would severely
tax and challenge the infrastructure and support facilities of the county. Such a scenario is
highly possible if an attack or accident were to happen in the high-density population centers of
Seattle and Tacoma. The perception of additional threats, an uncertain future, and the mindset
that the Olympic Peninsula could provide adequate protection combines to make this scenario a
challenge. Without time to put shelters in place, coordinate additional food deliveries, and
receive immediate support from outside the county, this potential scenario indicates appropriate
county responses could be compromised.
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TERRORISM
IMPACTS & EFFECTS
•
•
•
•
•
•
•
•
•
•
•
•

Loss of life
Loss of property
Damage and potential destruction of
government buildings
Disruption of ferries, bridges, and seaports
Destruction of historical sites
Damage to law, fire, emergency medical
services and responder facilities
Disruption of financial institutions and
banking
Contamination of food and water supplies
Death or illness from bioterrorism, chemical
attacks, or nuclear detonation
Overtaxed emergency response system
Overtaxed healthcare provider system
Long term clean up of environmental
damage
Disruption of telecommunication systems
and transportation systems from
cyberterrorism
Mass influx of refugees from highly
populated areas
Instillation of fear and paranoia throughout
the population

Definition
Terrorism comprises a political effort to
oppose the status quo by inducing fear in
the
civilian
population
through
the
widespread and publicized use of violence,
including murder, injury, and destruction.
The FBI defines terrorism as “the unlawful
use of force or violence against persons or
property to intimidate or coerce a
government; the civilian population; or any
segment of it, in furtherance of political or
social objectives”.

History of Terrorism in Jefferson
County

Jefferson County residents, businesses,
schools and government have received
•
numerous threatening phone calls over the
years regarding bomb threats. Although
many reports of pending explosions are
•
received, most are malicious mischief. A
few mailboxes have been blown up, and a
•
few cases of arson have occurred. Arson
commissions have been for personal gain,
some for revenge, and some for a “thrill”.
These occurrences have not met the
definition of terrorism especially when compared to events such as those that occurred in New
York City and Washington DC on September 11, 2001.

Hazard Identification and Vulnerability Assessment
On September 11, 2001, the entire nation was initiated into the world of international terrorism.
No longer were these threats taking place in far flung parts of the world. Acts resulting in
tremendous violence introduced the country to groups such as Al Qaeda. The nation watched
with horror from their living rooms the frantic searches and recovery operations at the World
Trade Center, the Pentagon, and in an obscure field in Pennsylvania. Fear, disbelief, and
immediate counter-terrorism reactions were instituted. These acts accomplished exactly what
terrorism is designed to do.
Terrorists hope to instill fear and panic in civilian populations by convincing them that their
governments cannot:
• Protect its own population
• Protect the symbols of its authority
• Protect society’s institutions
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•

Protect society’s infrastructure
• Protect its own officials
• End the threat of more terrorism, and as a result,
• Cannot maintain normal, peaceful conditions in society.
(Excerpt from “Targets of Terrorists” by Dr. Nicholas Berry)
Washington State is vulnerable to terrorist activity. Terrorism can be state sponsored or the
outgrowth of a frustrated, extremist fringe of polarized and/or minority groups. Extremists have
a different concept of morality than mainstream society, thereby making predictions on what and
where they will perform other acts of violence very unpredictable. Terrorist groups include
extremists in:
• Ethnic, separatists, and political refugees
• Left wing radical organizations
• Right wing racists, anti-authority survivalist groups
• Extremist issue-oriented groups such as religious, animal rights, environmental, etc.
Jefferson County has no immunity to potential terrorist activity. Terrorist groups at play today
are constantly emerging. Aside from the notorious Al Qaeda groups, there are other potential
“copy groups” who would not hesitate to utilize chemical and biological materials. Terrorists
perform acts of violence or spread anthrax through the mail system, or release bio-toxins into
the food supply want notoriety, want to spread the maximum amount of fear through the
population, and want to create an event that will receive national/international attention. As
home to important military installations and our close proximity to Seattle’s economic, financial,
and population centers, Jefferson County’s vulnerability to the effects of terrorism is substantial.
Communities most vulnerable to terrorist incidents have visible and vulnerable targets. These
kinds of targets that are found in Jefferson County include:
• Government office buildings, courthouses, schools, hospitals
• Dams, water supplies, power distribution systems
• Military installations
• Ferries, bridges, seaports
• Theaters, parks, concert halls
• Financial institutions and banks
• Sites of historical and symbolic significance
• Scientific research facilities, academic institutions, museums
• Industrial plants; business offices
• Law, fire, emergency medical services and responder facilities
• Special events, parades, religious services, festivals, celebrations
The term “Weapons of Mass Destruction” (WMD) describes weapons that can be classified into
the following categories: Chemical, Biological, Radiological, Nuclear and Explosive. These
categories are often referred to as the acronym CBRNE. Biological and chemical agents pose
threats because of their accessible nature and the rapid manner in which they could be spread.
Most agents can be easily introduced into the environment through aerosol generators,
explosive devices, breaking containers, or other forms of covert dissemination. Dispersed as an
aerosol, chemical agents have their greatest potential for inflicting mass casualties. Biological
agents can be disseminated by the use of aerosols, contaminated food or water supplies, direct
skin contact, or injection. The consequences of biological attacks will first be recognized in the
hospital emergency rooms and by other health care resources, and will present communities
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with an unprecedented requirement to provide mass protective treatment, mass patient care,
mass fatality management, and environmental health clean-up procedures and plans.
Radiological and nuclear weapons would inflict explosions, thermal radiation, and radiation
exposure injuries, sickness or death.
Cyberterrorism is a relatively new phenomenon that can be used to potentially disrupt society
and exploit our continuing reliance on computers and telecommunication. Cyberterrorism
threatens the electronic infrastructure supporting the social, health, and economic well being of
all citizens. Interlinked computer networks regulate the flow of power, water, financial services,
medical care, telecommunication networks, and transportation systems.
If one were able to accurately predict, it would be more likely that a site in Seattle or Tacoma or
a nearby military installation would be the direct target rather than one located in the County.
The consequences are that Jefferson County could appear (or it could be announced to the
Seattle-Metro area) that this area could be a haven for people fleeing from a terrorist situation.
County resources would be quickly overloaded, food supplies would quickly be depleted,
lodging would be scarce, and management of people (both local and “refugees”) could be
extremely difficult. County leaders have addressed such scenarios and are becoming cognizant
of potential problems and the implications of such an event.
In the same vein, Jefferson County’s relative quiet lifestyle offers several areas of seclusion
from which covert activities could be planned. The rise of militia groups in other parts of
Washington, Oregon, Montana, and Idaho underscores this aspect of the County’s
demographics. Groups could see the County as a place to organize and wait until
circumstances seem right in other areas of the country. Alert citizens and law enforcement alike
have the responsibility to be aware of citizens’ activities and to be mindful of the realities of the
world today.

Conclusion
Terrorism is a deliberate strategy. Terrorism is discriminate because it has a definite purposes,
but indiscriminate in that the terrorist has neither sympathy nor hate for the randomly selected
victim. Although the focus of terrorists is a political authority, their targets and victims tend to
involve innocent civilians. Civilians are easier to attack and often produce more dramatic
consequences.
Changes in the National Homeland Security Advisory System levels
are provided as soon as they are available via an Emergency
Management phone line accessible by anyone with a telephone.
Jefferson County has convened its leaders to examine and more
thoroughly understand existing emergency response processes,
communication plans and methodologies. Citizens, both public and
private, must be continually aware of suspicious activities. Agencies
should have critical incident plans outlining roles for school
administrators, law enforcement, fire departments, and medical care
providers. Agencies should coordinate their plans with each other to
ensure that redundancies are addressed and to further the
understanding and opportunities for cooperation by all potentially
affected agencies.
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URBAN FIRES
IMPACTS & EFFECTS
•
•
•
•
•
•

Loss of life
Loss of property
Extensive damage to business and homes
Overtaxed emergency response system
Overtaxed healthcare provider system
Long term, costly clean up of damage

Definition
Urban fires are fires in cities and towns
with the potential to rapidly spread to
adjoining structures.
These fires
damage and destroy homes, schools,
commercial buildings, and vehicles.

History of Urban Fires in Jefferson County
Although Jefferson County and the City of Port Townsend have had major structure fires,
conditions were not conducive to spread the fire to other buildings. Fire departments have used
rapid response, excellent training, and have exercised mutual aid agreements to prevent large
fires from developing into a conflagration. The “Aldrich Fire” in August 2003, illustrated the
capabilities of local fire agencies to contain this fire to the old wooden store structure, without
serious damage to surrounding houses and businesses.

Hazard Identification and Vulnerability Assessment
Many homes and business structures were constructed prior to the time that construction and
fire safety codes were in place and actively enforced. Many older residences are equipped with
original wiring, making electrical systems a potential source of ignition. In older neighborhoods,
houses are often very close together, lack sprinkler systems, and are conducive to rapidly
spreading fire. A significant number of old industrial/business facilities have not been retrofitted
with new electrical infrastructure or fire extinguishing sprinklers.
Regular fire inspection programs of residences is non-existent, however recent hiring of fire
prevention specialists and fire code inspectors will go far in addressing situation before they
become problems. Water systems in older residential areas are aging. Some systems may fail
to meet demands for fire protection water availability. Land use planning and system upgrades
must be addressed in these areas. Residential area roads are often narrow and prevent the
response of adequate equipment.
In areas where newer industrial and business buildings are located, these structures are
reasonably secure from destruction in the case of a spreading urban fire. New industrial
buildings are generally constructed of fire resistive materials, protected with automatic sprinkler
systems, and have reasonable spacing between the structures. Although a major fire could
occur in such facilities, it would not spread as quickly between neighboring structures. The
Uniform Fire Code has required sprinklers in certain industrial and business buildings since
1985. As older buildings have been remodeled and reconfigured to accommodate shops and
downtown hotels, they were required to meet more stringent fire codes as well.
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More stringent enforcement of fire codes has helped ensure reliability of the facilities’ defenses.
As the county has grown, fire districts have become better equipped and have more paid, fulltime firefighters on the staff. Fire stations are still located great distances apart, however, much
improvement has been experienced over the past decade.

Conclusion
Multiple structure fires are an ever-present danger in all parts of the county. Jefferson County
needs to continue public education on fire safety, fire alarms, and fire response. The County
must continue its efforts in ensuring fire codes are appropriate and enforced.
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