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INTRODUCTION

The processes of Hazard Identification and Vulnerability Analysis (HIVA) serve as a
foundation for the development of strategies in emergency management and risk reduction.
Using a HIVA can also stand as a means for allocating resources, and for helping set priorities
and standards in ensuring the safety of the public. Hazard identification is the systematic
use of all available information to determine what types of natural or technological/man-
made hazards may affect a jurisdiction, and how often these events can occur/have
occurred in the past. Vulnerability analysis is the process used to determine the impact
these events and their secondary effects may have on people, the environment, and
economy.

PURPOSE

The purpose of this Hazard Identification and Vulnerability Analysis is to provide information
concerning natural and technological hazards that have the potential to disrupt large areas or
populations within Whatcom County. It serves as a basis for county-level emergency
management plans, and programs focused on local hazards. The HIVA is the foundation for
the emergency/disaster management process: mitigation, preparedness, response, and
recovery.

The information presented in the following pages has been developed from many sources.
This document is presented as a general overview of the topics addressed and is not intended
as an in-depth study of any particular hazard. It should be further understood that the hazards
presented are not the only potential threats to Whatcom County. The natural and
technological frameworks that produce these hazards are dynamic. Conditions will change,
requiring future modifications to this Hazard Identification and Vulnerability Analysis.
Individual sections within the HIVA are organized alphabetically, and provide brief but
concise information. Further details can be found through definitions, county
demographics, and links to other sources in the Appendix section.

BACKGROUND

Whatcom County has experienced significant impacts from natural hazards, including but
not limited to floods, storms, forest fires, and earthquakes. In addition to natural hazards,
there are technological/man-made hazards such as dam failures, hazardous material spills,
and terrorism. All of these require assessment and delineation by officials in order to
organize resources, so that losses can be minimized or prevented.
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WHATCOM COUNTY OVERVIEW

To identify and understand the hazards in Whatcom County, its defining aspects must be

taken into account. Understanding not only the geography, weather, industries and

incomes, but also the environmental and political stance of the population provides an idea
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for specific figures regarding Whatcom County.

Distinguishing County Features

e Located in the northwest corner of the state, as well as the northwest corner of the
United States.

e Bordered on north with Province of British Columbia, Canada.

e Eastern border area composed of National Forest and the North Cascade Mountain
Range.

e Bordered on west by waters of the Strait of Georgia, a deep-water ship transit.

e Portions of county completely unconnected to the rest of the United States
mainland: Point Roberts, Lummi Island, Eliza Island.

e No western Whatcom County roads to eastern Whatcom County border.
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OVERVIEW OF COUNTY HAZARDS ¢ HAZARD RISK LEVEL MATRIX

Table 1. Hazard Risk Level Matrix

Priority Areas
1. Life Safety 2. Critical Facilities 3. Property Damage 4. Probability of Weighted Average -
Occurrence Overall Risk Level

Hazards Qualitative Numerical Qualitative Numerical Qualitative Numerical Qualitative Numerical Qualitative Numerical

Description Equivalent Description Equivalent Description Equivalent Description Equivalent Description Equivalent
Earthquake Catastrophic 4 Catastrophic 4 Critical 3 Negligible 1 Critical 2.83
Hazardous Materials
Release Catastrophic 4 Limited 2 Negligible 1 Critical 3 Critical 2.69
Dam Failure Catastrophic 4 Catastrophic 4 Negligible 1 Negligible 1 Critical 2.47
Landslide Catastrophic 4 Negligible 1 Negligible 1 Critical 3 Critical 2.47
Avalanche Critical 3 Negligible 1 Negligible 1 Critical 3 Critical 2.2
Flood Negligible 1 Negligible 1 Limited 2 Catastrophic 4 Critical 217
Severe Strom Limited 2 Limited 2 Negligible 1 Critical 8 Critical 2.15
Conflagration Critical 3 Limited 2 Negligible 1 Limited 2 Critical 2.09
Terrorist Attack Catastrophic 4 Limited 2 Negligible 1 Negligible 1 Critical 2.03
Volcano Catastrophic 4 Limited 2 Negligible 1 Negligible 1 Critical 2.03
Tsunami/Seiche Critical & Limited 2 Limited 2 Negligible 1 Limited 1.94
Supply Chain Disruption Negligible 1 Negligible 1 Negligible 1 Critical 8 Limited 1.66
Tidal Overflow/Coastal
Flood Negligible 1 Negligible 1 Negligible 1 Critical 8 Limited 1.66
Drought Negligible 1 Negligible 1 Negligible 1 Limited 2 Limited 1.33

Table 2. Qualitative Risk Level Statistics Matrix

Priority Areas

Hazard Risk Levels

Priority 1: Life Safety
(Including hazard areas and
high risk populations)

Priority 2: Critical Facilities
(Communication, Utilities and
Transportation Systems

Priority 3: Property Damage

Priority 4: Probability of
Occurrence

Injuries and/or iliness

Shutdown of critical facilities and

Less than 10 percent of

One incident likely every 50 or

Negligible treatable with first aid services for 24 hours or less property severely damaged more years
- Injuries anF!/or llinesses do Complete shutdown of critical More than 10 percent of One incident likely within 11-49
Limited not result in permanent o . -
disability facilities for more than 1 week property is severely damaged | year period
. Injune_s and/or ilinesses Complete shutdown of critical More than 25 percent of One incident likely within 1-10
Critical result in permanent facilities for at least 2 weeks roperty is severely damaged ear period
disability or possible death property y g yearp
Catastrophic Multiple deaths Complete shutdown of critical More than 50 percent of One incident likely to occur

facilities for 30 days or more

property severely damaged

annually

Table 3. Calculation of Overall Risk Level

Priority Area Priority
Weighting

Priority 1: Life Safety 0.27

Priority 2: Critical Facilities 0.22

Priority 3: Property Damage 0.18

Priority 4: Probability of Occurrence 0.33

Sum of Weights: Should Remainat One | 1

Figure 1. Qualitative Description and Numerical Equivalent

If Numerical Equivalent for Overall Risk Level is:
Greater than 0, Less than or equal to 1 = Negligible
Greater than 1, Less than or equal to 2 = Limited
Greater than 2, Less than or equal to 3 = Critical

Greater than 3 less than or equal to 4 = Catastrophic
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HAZARD OVERVIEWS

The following pages include brief descriptions of the hazards affecting Whatcom County.
Listed in alphabetical order, each description covers a definition, summary, history of the
hazard in the county, and an assessment of hazard probability. These descriptions can be
seen as an expansion of the vulnerabilities to priority areas and hazard probabilities
quantified in the Hazard Risk Level Matrix.

1. AVALANCHES

Definition

A large mass of snow, ice, earth, rock, or other material in swift motion down a
mountainside or over a precipice.

Summary

Whatcom County has remote mountainous sections which receive high levels of snowfall
during winter months. The maritime snowpack is traditionally deep, dense and prone to
avalanches. Whatcom County is also a popular destination for winter recreationalists
increasing the population exposure to avalanche.

Hazard Impacts

Avalanche incidents are primarily isolated to specific backcountry user groups.
Mountainous roads, however, are susceptible to avalanches, in particular Hwy 542 (Mt.
Baker Hwy) and Hwy 20. Hwy 20 is closed during most of the avalanche season; however, a
large avalanche obstructing Hwy 542 has the potential to isolate hundreds to thousands at
the Mt. Baker Ski Resort with limited services.

Recent History in Whatcom County

e 2009 ¢ One skier caught and partially buried with broken leg on Table Mountain
near Mt. Baker Ski Resort. Helicopter lift off mountain.

e 2009 ¢ Mt. Baker Hwy closed due to avalanche activity near town of Glacier.

e 2008 ¢ Five snowmobilers caught, three buried, two die near Church Mountain.
e 2006 ¢ Skier caught, buried and killed near Mt. Herman.

e 2005 ¢ Two snowboarders caught, buried and revived after 15 minutes.

e 2004 - Six burials, three deaths in 2004 season, all within 5 miles of Mt. Baker Ski
Resort.
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Risk Assessment: Critical

As most of Whatcom County is below the seasonal snowline, risk of avalanche incident is
mainly limited to winter recreationalists. The threat to life from avalanches is extreme and
Whatcom County traditionally will average at least one fatality a year due to avalanches.

Further information on avalanche hazard can be found in the Appendix 6, Section 6.1.
2. COASTAL FLOODING / TIDAL OVERFLOW

Definition

Marine inundation which exceeds normal sea level or expected tidal levels.

Summary

Coastal Flooding can occur in different iterations. Storm surges and tsunamis are examples
of rapid onset inundations, which would occur with limited warning and preparation time.
Longer term coastal flooding can be attributed to factors like sea level and mean tidal level
rise.

Hazard Impacts

Coastal inundations can be very dangerous, especially considering the high value and
subsequent density along coastal properties. The north county coast contains residential
properties as well as major industry like refineries and shipping, all of which would be
displaced by coastal hazards. The washout of roads is potentially the most problematic
impact, as it would hinder rescue attempts and slow the process of recovery. Large
amounts of debris can be deposited by coastal floods, including logs, driftwood, sand, and
anything carried inland from the immediate shoreline.

Recent History in Whatcom County

December 15, 2000 ¢ Sandy Point coastal flooding (tidal overflow) on the westerly shore of
this peninsula was caused by high northwest winds exceeding 60 knots, and a high tide of
over 8 feet. Waves broke on the shoreline and over the bulkheads. Water threw debris
including logs, gravel, and sand into homes and onto Sucia Drive. Damages totaled
$750,000.

Risk: Limited

Much of coastal Whatcom County is low elevation, especially the Sandy Point and Lummi
areas, and would be directly exposed to tidal surges from storms, sea level rise caused by
climate change, or tsunamis of even minor strength. However, it is likely that less than 10
percent of the property in Whatcom County will be damaged. Bellingham sits high enough
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to be affected only in harbor and marina areas, and many other areas are far enough
inland to be mitigated from coastal flooding.

Further information on coastal flooding/tidal overflow hazard can be found in the
Appendix 6, Section 6.2.

3. CONFLAGRATION

Definition

Uncontrolled burning that threatens life, property, or the environment.

Summary

Conflagrations may occur in wildland areas, urban areas, or in the area in between known
as the interface. These large fires may start due to human activity or natural causes
including lightning and earthquakes. A defining characteristic of a conflagration is that
available fire suppression resources are inadequate to control the number or size of fires.

Hazard Impacts

Urban and interface conflagrations can put lives and property at risk, while wildland
conflagrations can burn over large areas of valuable timberland and field crops.

Recent History in Whatcom County

e June 1999 ¢ Gasoline leaked from a pipeline, ignited and caused an interface fire
that killed 3, destroyed a home, and heavily damaged a park.

e August 1994 ¢ Lightning strike on Sumas Mountain ignited a wildfire, burning
twelve acres and approximately 40-50 thousand board feet of timber.

e August 1992 ¢ 200 federal and county firefighters battled a 40-acre lightning blaze
east of Deming.

Risk: Critical

Conflagrations are rare in modern, developed cities, but could happen after an earthquake
or hazardous materials release. In the case of an earthquake, simultaneous ignitions, fed by
natural gas, could quickly overwhelm fire resources and can be expected to damage the
power distribution network. Wildland and interface fires are a concern due to the amount
of forested lands as well as the location of residential areas, such as Sudden Valley, within
forested areas. The risk of wildland/interface conflagration is mitigated by the high
moisture conditions normally present in the county; however, risk becomes elevated
during periods of drought or high heat.
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Further information on conflagration hazard can be found in the Appendix 6, Section 6.3
4. DAM FAILURE

Definition

The uncontrolled release of impounded water resulting in downstream flooding, which can
affect life and property.

Summary

There are many dams for many different purposes throughout Whatcom County: Nooksack
Diversion Dam which shunts water to Lake Whatcom from the South Fork of the Nooksack
River; dams for waste water reservoirs; flood-control dams; lakes dammed for recreational
purposes; and hydroelectric projects on the Baker and Skagit Rivers. Dam failures can be
caused by flooding, earthquakes, volcanic eruption, blockages, landslides, lack of
maintenance, improper operation, poor construction, vandalism, or terrorism.

Hazard Impacts

A failure of a dam can have many effects such as loss of life and damage to structures,
roads, utilities, crops, and the environment. Economic losses also can result from a lowered
tax base and interruption of electrical power production.

Recent History in Whatcom County

There are no known occurrences of dam failures in Whatcom County.

Risk: Critical

With regular dam inspection, maintenance, and repair, the risk of dam failure is low.
However, if a geologic or terrorist event precipitated a failure, the effects could be dire on
the downstream residents in addition to the loss of critical infrastructure.

Further information on dam failure can be found in the Appendix 6, Section 6.4.
5. DROUGHT

Definition

An extended period of months or years when a region notes a deficiency in its water
supply. Generally, this occurs when a region receives consistently below average
precipitation.
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Summary
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may not materialize for several years of less than average precipitation, or sudden
droughts can have quick impacts if there is an extremely dry year or season. Near the
beginning of a drought the agricultural sector is usually the first to be impacted. Although
Whatcom County is traditionally a wet maritime climate there is potential and history of
dry periods.

Hazard Impacts

Droughts can have impacts on nearly everyone in a community. A lack of water reduces
irrigation capabilities of farmers limiting the crop yield for the season/year and, critically,
may reduce the availability of drinking water in the Lake Whatcom reservoir. Low water
may also affect fishers, both recreational and commercial, as several native species require
cooler waters to survive. Electricity prices can increase during a drought event due to the
lack of hydroelectric capabilities of dams. Droughts can also increase vulnerability to other
hazards such as fires and ecological epidemics.

Recent History in Whatcom County
e 2010 ¢ Mandatory water restrictions imposed across the City of Bellingham.

e 2001 ¢ Governor Gary Locke declares statewide drought emergency. First time in
history for a state in the Pacific Northwest.

e 1977 ¢ Severe drought conditions existed statewide, lowest precipitation,
snowpack and stream flows recorded.

e 1934-1935 ¢ Longest drought period recorded in Western Washington history.

Risk: Limited

Severe drought in Whatcom County could have long-reaching effects due to the large
amounts of agriculture and fishery as well as usage of hydro-electric power, though the

| 2 dzy typ&allydvet climate prevents impacts from being as severe as they would be in
drier counties.

Further information on drought hazard can be found in the Appendix 6, Section 6.5.

6. EARTHQUAKE

Definition

A violent shaking of the earth's crust that results from the sudden release of tectonic stress
along a fault line or from volcanic activity and may cause destruction to buildings.
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Summary

Earthquakes present a unique and complex challenge for a community. Whatcom County is
located in an earthquake prone area with several geologic features, including abandoned
mines, which amplify the potential impacts of an earthquake. Magnitude of earthquakes
can range from not noticeable by people to large ground ruptures.

Hazard Impacts

Earthquakes can affect nearly all structures in a community, as well as roads and bridges.
Tsunamis, seiches, liquefaction, water depletion, fires, landslides, and disrupted or reduced
communication, electrical power, and transportation services are all potential impacts of
an earthquake.

Recent History in Whatcom County

Date  Location Magnitude  Type

2001 Nisqually/Puget Sound 6.8 Benioff Zone
1996  Duvall 5.6 --

1995  Robinson Point 5.0 Crustal Zone
1990 NW Cascades 5.0 Crustal Zone
1981 M. St. Helens 55 Crustal Zone
1965 Puget Sound 6.5 Benioff Zone
1949  Olympia 7.1 Benioff Zone

Risk: Moderate C Critical

Due to its proximity to the Cascadia Subduction Zone, Whatcom County is vulnerable to the
catastrophic effects of a great earthquake (magnitude 8.0 or greater). The risk of a high
magnitude earthquake affecting Whatcom County is limited and return periods for large
subduction zone earthquakes are generally believed to be on the order of 300-700 years.

Further information on earthquake hazard can be found in the Appendix 6, Section 6.6.
7. EPIDEMIC / DISEASE

Definition

Impairment of health or a condition of abnormal functioning, over a limited population
(outbreak) to an extreme range (pandemic).

Summary

Outbreaks of disease can occur in many forms, being distinguished by the characteristics of
each type of infection. In addition to the physical maladies brought on by a particular
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disease, epidemics can induce panic and paranoia in uninfected members of a population.
The most common infection cited in outbreaks is influenza, or the flu virus.

Hazard Impacts

Influenza pandemics are remarkable events that can rapidly infect virtually all countries.
The severity of disease and the number of deaths caused by a pandemic may vary greatly,
but may reach 25-35% of the total population. Large surges in the number of people
seeking medical attention may be expected along with increased absenteeism across all
sectors.

Recent History in Whatcom County

e 2009-2010 ¢ HIN1 Worldwide Pandemic. Extensive countywide coordination of
disease response efforts.

e 1993 ¢ Outbreak of measles centered on the campus of Western Washington
University. 13 cases reported, no fatalities.

Risk: Critical

Given the unpredictable behavior of influenza viruses, neither the timing nor the severity
of the next pandemic can be predicted with any certainty. However, with the arrival of a
pandemic, increased risk to life safety should be anticipated.

Further information on epidemic/disease hazard can be found in the Appendix 6, Section
6.7.

8. FLOOD

Definition

An inundation of land with water; when the carrying capacity of a body of water is
exceeded.

Summary

Whatcom County is set in a coastal maritime environment where heavy rains are fairly
common. Flooding is the most common natural hazard in Whatcom County and the
Nooksack River the most common source. Surface flooding and flash flooding are possible
in heavy storm events.

Hazard Impacts

Flooding can occur nearly everywhere; however, the highest vulnerability lies within

defined floodplains. Human life is rarely threatened by flooding; however, physical
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structures can sustain costly damages. Flooding can also increase the chances of landslides
and outbreaks of disease.

Recent History in Whatcom County

e 2009 ¢ Presidential declaration of disaster in Whatcom County due to flood
inundation around lowlands and along Nooksack River.

e 1990 ¢ Nooksack River Floods 3.4 feet above flood stage, stretches into southern
B.C.

e 1983 ¢ Heavy rains cause surface flooding and led to landslides along the north
shoreline of Lake Whatcom.

e 1982 ¢ Federal disaster declared due to severe storms coinciding with high tides.

Risk: Critical

Modern flood events are usually predicted well ahead of time and offer little threat to
human life. Property damage is typically isolated to within established floodplains, where
there are no critical facilities. Flooding is a nearly annual event in Whatcom County. Heavy
rainstorms in the fall and winter along with the deep seasonal snowpack create an
environment in which some flooding is almost an annual certainty.

Further information on flood hazard can be found in the Appendix 6, Section 6.8.
9. HAZARDOUS MATERIALS RELEASE

Definition

The release of a substance that has the capability to hurt or harm the things it touches.

Summary

Over ten billion pounds of hazardous materials are shipped, stored, processed, or
manufactured in, or through, Whatcom County each year. Natural hazards can readily and
easily complicate the transportation and management of hazardous materials.

Hazard Impacts

Uncontrolled releases of hazardous materials can result in a variety of impacts ranging
from injuries and death to workers, responders and civilians; damage to critical
infrastructure, and damage to the environment.

Recent History in Whatcom County
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e June 1999 ¢ Gasoline from a ruptured pipeline ignited and caused a fireball to
explode down Whatcom Creek, killing three (also cited under Fires).

e August 1995 ¢ Seven people were injured when a liquid oxygen tanker truck
overturned on Interstate 5 in Bellingham.

Risk: Critical

The risk of a Hazardous Materials (HAZMAT) incident in Whatcom County is significant.
Whatcom County is not considered very vulnerable to radiological hazards, but is more
vulnerable to release of hazardous materials generated within the county or transported
along rail and road.

Further information hazardous materials release hazard can be found in the Appendix 6,
Section 6.9.

10. LANDSLIDE

Definition

The sliding movement of masses of loosened rock and soil down a hillside or slope. Trigger
events can be precipitation, seismic shaking or erosion.

Summary

Landslides in Whatcom County generally occur during or shortly after a heavy rainfall event
or are triggered by a seismic event. There are several areas of steep hillsides throughout
the county which increase the vulnerability to landslides.

Hazard Impacts

Landslides have the ability to destroy houses, roads, and buildings, as well as other
infrastructure. Development on hillsides combined with clear cutting of forests increases
the risk and magnitude of landslides. Landslides can also have indirect impacts such as loss
of mobility due to road closure, economic loss due to road closure and debris clean up.

Recent History in Whatcom County
e 2009 ¢ Landslides destroy several houses in Van Zandt area.

e 1997 ¢ Ground movement on Sumas Mountain resulted in the rupture of a 26-inch
natural gas pipeline that subsequently exploded.

e 1983 ¢ A large boulder rolled onto railroad tracks near Larrabee State Park and
derailed 12 cars of a 66-car northbound Burlington Northern freight train and
tumbled the lead engine into the water.
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Risk: Critical

Landslides do not usually pose risks to critical infrastructure in Whatcom County, though
the remediation of rockslides or larger mass movements can be expensive. Landslides also
pose considerable risk to life, though events like rock falls do not usually kill because of
their punctuated occurrence and small area of effect.
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abundance of unconsolidated glacial sediments, and inherent tectonic instability all factor

into the increased probability of landslide occurrence. Risks of landslides fluctuate

seasonally, though some kind of mass movement can be expected at high frequency.

During periods of intense rain the risk increases, due to increased soil saturation which

causes instability.

Further information on landslide hazard can be found in the Appendix 6, Section 6.10.
11. SEVERE STORMS

Definition

An atmospheric disturbance manifested in strong winds, rain, snow, or other precipitation
(hall, sleet, ice) accompanied by thunder or lightning under certain conditions.

Summary

Severe storm weather can come in many forms, the most common for Whatcom County
being heavy rain and wind during the winter months. Whatcom County experiences
blizzards periodically, though not as commonly as unfrozen or partially frozen
precipitation.

Hazard Impacts

Storm actions are the most costly hazard on average, due primarily to their frequent
occurrence and ability to disrupt lifelines such as arteries of transportation and above
ground electric lines. Because the worst storms typically occur during winter months, loss
of power/heating can be dangerous, especially for homes with children or elderly
residents. Severe weather also poses additional risks for the transportation of materials.

Recent History in Whatcom County

e January 2009 - Record rains caused flooding and landslides, resulting in a
Presidential disaster declaration.
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e December 2008 ¢ Heavy snowfall caused transportation disruptions and resulted in
a Presidential disaster declaration.

e December 2000 ¢ Sandy Point storm that caused severe damage to Sandy Point
beachfront homes ($750,000) was a combination of gale force northwest winds,
extreme high tides, and low pressure.

e December 1996 ¢ Wind, snow, flooding, and freezing result in landslides,
avalanches, road closures and power outages.

Risk: Critical

2 KIFG0O2Y /2dzyieqQa t20FGA2y yR 3IS23INFLKES
Coastal systems move in relatively easily and release most of their moisture, being blocked

by the Cascade Mountain Range. While the impacts depend on the severity and type of

storm, Whatcom County experiences storm activity annually, oftentimes becoming more
severe. Annual impacts are likely to occur, such as minor power outages or wind damage to
houses and property, but more severe storms can and will happen.

Further information on severe storm hazard can be found in the Appendix 6, Section 6.11.
12. SEICHE/TSUNAMI

Definition

A series of enormous waves created by an underwater disturbance such as an earthquake,
landslide, volcanic eruption, or meteorite.

Summary

Although distinct in definition and causes, tsunamis and seiches share many characteristics
as well as mitigation techniques. Tsunamis are generally considered an oceanic
phenomenon while seiches are possible on lakes, bays and other enclosed bodies of water.
Both events generate large, destructive waves. Tsunamis are generally preceded by an
earthquake in or very near the ocean. The displacement of water generates a very large
but low frequency wave which may not be noticeable without instruments until near
shore.

Hazard Impacts

Tsunamis and seiches affect shorelines and low lying areas near shorelines. Both events are
very destructive and pose significant risk to life and property. The National Oceanic and
Atmospheric Administration (NOAA) have tsunami detection instruments throughout the
Pacific Ocean to increase reaction time to these events. Seiches generally have less
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warning; however, vulnerability to seiches generally coincides with vulnerability to
landslides.

Recent History in Whatcom County

There has been no recent tsunami or seiche activity in or near Whatcom County. There is
evidence of tsunami inundation in historic events, however. In 1700 a tsunami was
generated off the coast of Vancouver Island, B.C., caused by a magnitude 9 earthquake.

Risk: Limited

U - U4
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as the San Juan Islands, leaving a relatively small portion of the lower coastal areas

exposed. Tsunamis are only generated by oceanic earthquakes of sufficient magnitude,

which happen very rarely.

Further information on seiche/ tsunami hazard can be found in the Appendix 6, Section
6.12.

13. SUPPLY CHAIN DISRUPTION

Definition

An interruption to the network of suppliers, storage facilities, transporters, and distributors
involved in the production, delivery and sale of critical products.

Summary

In a globalized economic system relying on just-in-time inventory strategies, events
external to Whatcom County may affect the supply of food, gasoline and other products to
county residents. Possible precipitating events include wars, natural disasters, and/or
terrorist attacks.

Hazard Impacts

Disruption of the supply chain could cause shortages of food, medical supplies, and fuel, all
of which, in a sustained disruption, could put life safety at risk and potentially lead to civil
unrest.

Recent History affecting Whatcom County

e September 11-14, 2001 ¢ All civilian flights suspended in the wake of terrorist
attacks.

e May 1980 ¢ Air, road, and rail traffic disrupted by eruption of Mount St. Helens.
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e October 1973 ¢ Nationwide gasoline shortages caused by OPEC embargo.

Risk: Limited

Although difficult to forecast, events external to Whatcom County could impact the
provision of critical supplies and services within the county.

14. TERRORIST ATTACK

Definition

The unlawful use of force or violence against people or property to intimidate or coerce a
government or civilian population in furtherance of political or social objectives.

Summary

Lying on an international border and hosting several key transportation links and critical
facilities, Whatcom County may be considered as a possible location for terrorist activities.
Additionally, global events causing a disruption in the supply chain of critical commodities
and products may impact Whatcom County.

Hazard Impacts

Impacts of terrorist activities could range from injuries, deaths, property destruction and
disruption of the local economy.

Recent History in Whatcom County

In 1997, four Whatcom County residents were convicted of Federal charges relating to the
possession of pipe bombs and machine guns.

Risk: Critical

Although the probability of a terrorist attack in Whatcom County is considered negligible, if
an attack did occur, given the focus on violence on people and property, the consequences
could be severe.

15. VOLCANO

Definition

I @Syia Ay (KS $ShicNiagnta&molteriNdidd, tock ragreRts)zasks, and
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Summary

Mt. Baker lies approximately 30 miles east of Bellingham, the largest city in Whatcom
County. Whatcom County is also close to Glacier Peak. Both are active volcanoes with a
history of eruptions. Volcanoes present multiple threats and much of the impact is dictated
by weather conditions at the time of eruption. Mt. Baker has the highest volume of glacial
ice of any Cascade volcano, increasing the risk of flooding due to eruption.

Hazard Impacts

Volcanoes present several threats to the area including flooding, landslide and ash damage.
It is unlikely that communities would be directly hit by lava flows. An eruption of Mt. Baker
could isolate areas of the county as pyroclastic flows and landslides have the potential to
destroy large roadways. The dam on Baker Lake, on the southeast side of Mt. Baker, has
the potential for breach if large amounts of water and debris inundate it. This would likely
affect areas of Skagit County, however.

Recent History in Whatcom County

The most recent eruption of Mt. Baker was in 1843; however in 1891 there was a collapse

of a lahar. In 1975 the mountain showed signs of potential eruption as steam and heat

SELJzZf aA2y FNRY (GKS ONI GSNI AYyONBlF&SRd ¢KS&asS A
levels.

Vulnerability: Critical

The proximity to volcanic mountains makes Whatcom County inherently vulnerable to the
possibility of eruption. Those areas closest to Mt. Baker are at the highest vulnerability,
though structures in floodplains are also at increased vulnerability. Lahar and debris flows
generated by an eruption have a channeled effect, primarily following the path of rivers
and spreading into flood plains. However, ash travels far and could disrupt air traffic and
visibility.

Risk: Negligible

Although volcanic eruptions cause extensive disruption when they do occur, the return
period is extremely long.

Further information on volcanic hazard can be found in the Appendix 6, Section 6.13.
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APPENDIX
SECTION 1- DEMOGRAPHICS

e City of Bellingham Population and Demographic Information
http://www.cob.org/services/maps/population/index.aspx

e US Census Bureau, QuickFacts for Whatcom County
http://quickfacts.census.gov/qgfd/states/53/53073.html
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SECTION 2- TRANSPORTATION

2.1- LAND TRANSPORTATION
Public and Private Transportation
e Whatcom Transportation Authority
e Greyhound Bus
e Private Charters / Shuttles
e Taxis

e Car Rentals

Major Roads
¢ Interstate 5 runs north and south through Whatcom County: Canada to Mexico.

e Highway 9 traverses north and south: crosses south and north forks of the
Nooksack River.

e Guide Meridian running from Bellingham north to the Canadian border.

e Mt. Baker Highway (542) meets Highway 9 and winds east up to Mt. Baker.

Rail
¢ Rail corridors from Sumas to Everson to Lynden
e Amtrak: Bellingham on routes from Seattle and Vancouver, B.C.
e From Whatcom County along Chuckanut Bay to Bellingham
e Along the I-5 rail corridor to Blaine and north-west to Cherry Point

e Cherry Point to Custer and link with I-5 rail corridor

2.2- WATERWAYS

Marinas

e Bellinghamt Squalicum Harbor, second largest in Puget Sound: over 1800
pleasure, commercial boats, fishing fleet moored.

e Blainet Drayton Harbor: pleasure and fishing fleet.

e Point Roberts ¢ Access by water from Strait of Georgia or by land through
Canada.

¢ Private Marinas along Bellingham Bay, Lummi Island, Gooseberry Point, Birch
Bay, Eliza Island, Fairhaven.



Vessel Traffic Lanes
e Oil Tankers
e Ships
e Barges
e Tug Boats
e Commercial Fishing Vessels
e Recreation Boats

e Coast Guard Vessels

Ferry Crossings
e Alaska Marine Highway System Ferry from Bellingham to Alaska.

e Whatcom County Ferry across Hales Pass from Gooseberry Point to Lummi Island
(eight minute transit time).

¢ Plover Ferry from Blaine to Semiahmoo Spit.

o Commercial sightseeing ferries to San Juan Islands and Victoria, Canada depart
from Bellingham Ferry Terminal.

e Canadian Ferries cross northwestern Whatcom County waterways: Tsawwassen
through Strait of Georgia, to Channel Islands, to Sidney on Vancouver Island,
British Columbia.

Rivers

o Nooksack River: canoes, kayaks, small fishing boats, float trips.

2.3- AIR TRANSPORTATION

¢ Bellingham International Airport: Commercial jets ¢ 6,700-foot runway.

e Lynden Municipal Airport: 2,450 foot runway
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SECTION 3- SERVICES

3.1-

3.2-

MEDICAL

Hospital

e Two locations: St. Joseph Hospital and Outpatient Center

MEDIA

One local television station: Channel 12, Bellingham
- Several companies provide television cable and satellite services
Telephone Companies
- Quest Communications in Bellingham
- Whidbey Telephone Company in Point Roberts
- Verizon Northwest in the remainder of Whatcom County
Ten radio stations: AM and FM
- Emergency Alert System Station: KGMI (790 AM)
One daily newspaper

Seven weekly newspapers

3.3- PUBLICEDUCATION K¢ 12

Thirty-four Elementary Schools
Eleven Middle Schools
Nine High Schools

Numerous Private Schools

3.4- COLLEGES / UNIVERSITIES

3.5-

Bellingham Technical College
Northwest Indian College
City University

Whatcom Community College

Western Washington University

UTILITIES
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e Electricity: Puget Sound Energy, PUD #1, Blaine PUD, Sumas PUD, Bonneville Power (to
direct service customers)

e (Gas: Cascade Natural Gas, Williams Natural Gas Pipeline

e Water: Approximately 350 public water systems in Whatcom County. Bellingham,
Lynden, Blaine, Glacier, Nooksack, and Sumas have their own water districts. Some
smaller communities rely on private wells and lakes.

Whatcom County Hazard and Vulnerability Analysis, August 2010 Page 26




SECTION 4- CLIMATE

4.1- STORM TRACKS

Maritime climate is produced by air masses in the North Pacific. The weather systems
moving on different storm tracks produce different kinds of weather:

e From South-Southwest to Southwest (Pineapple Express): directs warm humid
air up from tropics producing persistent rain in the Pacific Northwest.

- The mild air moving up from the tropics usually raises the freezing level
to 8,000 feet

- Snow melts rapidly in the mountains, often leading to serious flooding.

e From Southwest to West: temperature and moisture content usually lower and
produces less-intense (although not necessarily light) rainfall which may start out
as snow but gradually change to rain.

- Freezing levels associated with this pattern vary with season: Wintert
3,000 to 5,000 feet; autumn and springt 5,000 to 7,000 feet.

e From West to Northwest: precipitation from thisstorm i NI O1 dzadz t t &8 R2 S
long, but may come as a surprise and move through quickly, possibly producing
some thundershowers.

- Freezing levels: Wintert just above sea level up to 3,000 feet; autumn
and springt 3,000 to 5,000 feet.

e From North: most frequent producer of snow along southwestern British
Columbia Coast and Puget Sound Lowlands.

- Snow from Vancouver to Bellingham to Everett ¢ sometimes all the way
to Portland. Usually does not last more than a day.

e Jet Stream: fast moving river of air that directs storm tracks, and is nearest to
Pacific Northwest in the winter months, causing the Northwest to receive most
of its annual precipitation.

- Climate and precipitation affected by La Nina, EI Nino, and Pacific Decadal
Oscillation.

4.2- PRECIPITATION

Average annual precipitation: 36 inches, though values vary greatly depending on
elevation:

e Lowlandst Rainfall varies from 30 to 40 inches
e East toward Cascade Mountainst Precipitation increases
e Mount Baker Summittt 140 inches; snow pack and glaciers year round.
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4.3- AVERAGE TEMPERATURES (Bellingham)

e Winter 35/46 degrees F.
e Spring 42/58 degrees F.

e Summer 54/73 degrees F.
o Fall 45/59 degrees F.

4.4- SEASONALITY
e Summer (July through September), generally dry and sunny
e October to February: Rainy season
- Lowland winters: Mild and wet

- Mountain winters: Cold and snowy
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SECTION 5- GEOGRAPHY

5.1- LOWLANDS

West of Cascade Foothills: Part of huge Fraser/Nooksack river-delta system. It runs north
from the Chuckanut Hills to the present mouth of the Fraser in Vancouver, British
Columbia. [To the south (beyond the Chuckanut Hills, in Skagit County) is the delta of
another great river, the Skagit. This river delta is important to Whatcom County because
of its related flood, earthquake, and volcano hazards.]

5.2- MOUNT BAKER FOOTHILL COMMUNITIES

Scattered in the rural area along the Valley Highway (Highway 9) and up through the
foothills along the Mt. Baker Highway, crossing all three forks of the Nooksack River, are
the communities of Van Zandt, Acme, Wickersham, Welcome, Maple Falls, Glacier, and

Kendall.

5.3- NOOKSACK RIVER
Ninety-six mile length, three forks (North, Middle, and South). Its watershed basin 5
includesm2ad 2F 0KS O2 dzyhe Bvel éorridodiaksitieMdyioust | 'y Ra @
landscapes of Whatcom County.

5.4- COAST AND ISLANDS

There are 134 miles of seacoast in Whatcom County: 51 % is steep, eroding sea bluff
(such as the Mountain View coast or Birch Point); 16% is rocky shoreline, which includes
parts of Lummi Island; 17% is accreting (building or extending shoreline); and 5%
estuarine shore.

5.5- LAKES
o 245 lakes
e 4 large reservoirs inside the Federal Lands: (Ross, Diablo, Gorge, Baker).

o 2 large natural lakes in the Chuckanut region: (Lake Whatcom, Samish Lake).

Large lakes in Whatcom County (shown in acres)

Whatcom 5,000
Samish 825
Terrell 440
Silver 185
Padden 150
Wiser 125
Judson 112
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5.6- NORTH CASCADE MOUNTAINS

e Roughly two thirds of Whatcom County is Federally protected land in the North
Cascades controlled by the U. S. Forest Service and the National Park Service. The
/' a0FRS&a SEGSYR FTNRY /LYyl RFQa CNI}aSNI wi @SN
climate and vegetation over much of the Pacific Northwest.

- The Mt. Baker/Snoqualmie National Forest lies east of the Foothills and west of
GKS dab2NIK ! yAGE 2F b2NIK /F&aA0FRS& bl (A

- East of the park is the Pasayten Wilderness, administered through Okanogan
National Forest.

A This is a roadless area.

e There are about 350,000 acres of National Forest Lands in Whatcom County. Two roads
connect western Whatcom County with the Federal lands:

- Mount Baker Highway (Route 542) gives access to Mount Baker Recreation Area.

- Middle Fork Road (secondary, more primitive entrance) leading to hiking and
camping region on south and west sides of Mt. Baker, including the Twin Sisters
area.

e Two parts of North Cascades National Park Complex are located in Whatcom County:
- The North Unit (Picket Range)t roadless, high country.

- Ross Lake National Recreation areat Seattle City Light has several hydropower
projects in this area with three dams on the Skagit River.

e Route 20 (through Skagit County) is the principal access to Baker Lake as well as to the
North Cascades National Park.
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SECTION 6- HAZARD DATA / ADDITIONAL INFORMATION

6.1- AVALANCHES

Areas Vulnerable to Avalanche

—
Mount Baker Hig! wayc Feny Stevens
Whatcom
San a@ + North Cascades Highway Pend
L 2& \ J Oreille
Skagit
o Okanogan
Islang K
m o
Tumwater
Canyon
Jefferson G + b
Mason c Douglas Lincol
Grays Harbor & fneoin Spokane

N

Grant
Whitman
Adams
+ Kittitas
Pacific Lewis

Chinook Pass, Cayuse Pass +
White Pass
ahkiakur ” .
Cowlitz <\/>>J0hnslo, Ridge Yakima Asotin
Walla Walla c
Benton

Skamania Klickitat f
SR 129

+ Transportation Routes Vulnerable to Avalanche

Franklin

Columbia

Recreation Areas Vulnerable to Avalanche
(approximate area)

Figure 6.1.1- Areas vulnerable to avalanche
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Figure 6.1.2- Avalanche death by State-1950-2007
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Sources of Additional Information

o Northwest Weather and Avalanche Center (NWAC): http://www.nwac.us/

e Washington State Department of Transportation: http://www.wsdot.wa.gov/

e Washington State Parks: http://www.parks.wa.gov/

6.2- COASTAL FLOODING / TIDAL OVERFLOW
Sources of Additional Information

e Whatcom County Planning- Shorelines:
http://www.co.whatcom.wa.us/pds/shorelines critical areas/smp update.jsp

Whatcom County Shoreline Area Designations

- = =
Official Shoreline Map - Appendix E
Shoreline Area Designations Bl Resource /\/ Area Designation Breaks
uan B comervancy I Uran Growth Areas
B uban Rescet B rawnl Section Lines
B utan Conservancy B Tibal AR
Shoceline Residental Cherry Pt. Management Area /‘E/ny oty o
- S

6.3- CONFLAGRATION

Sources of Additional Information
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e State of Washington, Department of Natural Resources:

http://www.dnr.wa.gov/RecreationEducation/FirePreventionAssistance/Pages/H

ome.aspx

6.4- DAM FAILURE

Sources of Additional Information

e State of Washington, Department of Ecology, Dam Safety:

http://www.topozone.com/states/Washington.asp?county=Whatcomé&feature=

Dam

e Federal Emergency Management Agency, Dam Failure Disaster Information:

http://www.fema.gov/hazard/damfailure/df before.shtm

6.5- DROUGHT

Sources of Additional Information

e NOAA Drought Information Center: http://www.drought.noaa.gov/
e US Drought Monitoring Service: http://drought.gov

e Washington State Drought Information:
http://wa.water.usgs.gov/news/drought/

6.6- EARTHQUAKES

Peak Ground Acceleration {%g)

2% Probability of Exceedance in 50 years
Reference Site Material - 760 m/sec shear wave velocity

124 122 1200 118 118

150

(CEI I IIT I L. &
23883838

42

418"
U.5. Geological Survey

ic Hazard Mapping Project
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Figure 6.6.1- Probability of earthquake occurrence in the Pacific Northwest

| earthquakes (1700)

Figure 6.6.2- Earthquake diagram of Pacific Northwest

Sources of Additional Information
¢ United States Geologic Survey: www.usgs.qov

¢ Whatcom County Earthquake Preparedness:
http://www.co.whatcom.wa.us/dem/prepare/earthquake.jsp

e Pacific Northwest Seismic Network: http://www.pnsn.org/recenteqs/latest.htm

6.7- EPIDEMIC / DISEASE
Sources of Additional Information
e Center for Disease Control: www.cdc.gov

¢ Whatcom County Health Department: http://www.co.whatcom.wa.us/health/

6.8- FLOODING
Expected Impacts/Secondary Hazards of Flooding
e Landslides triggered by oversaturation of slopes.

¢ Inundated electrical and heating systems, loss of utilities, bridges, and roads
washed out / transportation routes altered or flooded out.

¢ Restricted fire fighting and emergency medical services access through flood
area roads.

e Debris flow against bridges Log Jams in rivers. Logs (deadheads) washed into
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Bellingham Bay and other waterways, creating hazards to vessels.

e Diseases, toxic waste and household hazardous chemicals spread throughout
flooded area may be spread through floodwaters, Contaminating domestic

water.

e Agriculture damages (Loss and erosion of farmlands, row crops and fruit
orchards), drowning of farm animals and wildlife, fish eggs and hatchlings
washed out of river shallows.

Figure 6.8.1- 100 year flood hazard map for Whatcom County. Darker colors indicate flood zone.

Sources of Additional Information

e FEMA Flood Information: http://www.fema.gov/hazard/flood/index.shtm

e  USGS Flood Information: http://www.usgs.qgov/hazards/floods/

e River and Flood Division-Whatcom County:
http://www.co.whatcom.wa.us/publicworks/riverflood/index.jsp

6.9- HAZARDOUS MATERIALS RELEASE

Sources of Additional Information

e  Whatcom Unified Local Emergency Planning Committee
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6.10- LANDSLIDE

Whatcom County Slope Hazard
P Q
e S
Key
\:l Whatcom County
0 5 10 20 30 40 ZZ Stope stabiliy
O e S— il s V77 Landslide

Figure 6.10.1- Landslide hazard and slope stability for Whatcom County

Common Varieties of Landslides:

e Deep-seated landslides are found along the slopes of the shoreline, often
referred to as ancient landslides, which may become active in particularly wet
conditions. These large landslides range in size from less than an acre to several
acres and may extend over a mile of shoreline.

e Shallow landslides with debris avalanches are the most common type, typically
occurring during prolonged periods of heavy rainfall and involve a relatively thin
layer of extremely dangerous wet soil and vegetation that can travel quickly with
destructive force.
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Mid-slope benches can be hazardous slide areas. These relatively level benches,
sitting on an otherwise steep slope, may indicate past slope movement.

Shoreline or steep inland areas are periodically struck with very large, rapid
landslides. These large slumps or slides can cut 50 or more feet into the upland
and involve tens of thousands of tons of earth.

Probable Landslide Areas in Whatcom County

Chuckanut Mountain, residential areas on steep slopes such as Sudden Valley,
upper Baker Highway, and parts of Highway 9.

Bluffs on Lummi Island
Western Washington University bluffs
Sehome Hill Arboretum

Slopes overlooking Hale Passage, Bellingham Bay, Boundary Bay, Strait of
Georgia

Eldridge Avenue homes overlooking Bellingham Bay

Mount Baker / Nooksack River

Sources of Additional Information

Coastal slope stability of Whatcom County:
http://www.ecy.wa.gov/programs/sea/femaweb/whatcom.htm

6.11- SEVERE STORMS

Sources of Additional Information:

Winter Storm Preparedness:
http://www.co.whatcom.wa.us/dem/prepare/winter.jsp

Whatcom County Hazard and Vulnerability Analysis, August 2010 Page 37



http://www.ecy.wa.gov/programs/sea/femaweb/whatcom.htm
http://www.co.whatcom.wa.us/dem/prepare/winter.jsp

6.12- SEICHE/TSUNAMI

Wind waves come and go without flooding higher areas.

ter flows in a circle.

Tsunamis run quickly over the land as a wall of water.

#

Water flows straight

Figure 6.12.1- Wind-blown waves versus Tsunamis

Sources of Additional Information:

e State of Washington, Department of Natural Resources
http://www.dnr.wa.qgov/ResearchScience/Topics/GeologicHazardsMapping/Page
s/tsunamis.aspx

e Department of Natural Resources, Inundation map of the Bellingham Area
http://www.dnr.wa.qgov/Publications/ger ofr2004-
15 tsunami hazard bellingham.pdf
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6.13- VOLCANO

during the past 12,000 years

Eruptions and flank collapses at Mount Baker

Multiple lava flows,
pyroclastic flows,
ash eruptions,
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Cinder Collapse,
cone lahar
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Figure 6.13.2- Mt. Baker lahar and pyroclastic flow hazard map of Whatcom and Skagit Counties

Sources of Additional Information

e USGS Volcanic Hazard Information: http://volcanoes.usgs.gov

e NOAA current volcanic activity information:
www.noaawatch.gov/themes/volcanoes.php

e Mt. Baker specific information:
http://vulcan.wr.usgs.gov/Volcanoes/Baker/framework.html
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