Chapter 3: Hazard Inventory & Vulnerability Assessment

3.1.a. Avalanche
Situational overview

In Washington, avalanches can occur in our four mountain ranges - the Cascade Range, Olympic Mountains, Blue
Mountains, and Selkirk Mountains, typically above 2,000 feet in elevation. However, for this update our avalanche
hazard analysis has focused on the avalanche hazard zones identified by the Northwest Avalanche Center (NWAC,
2022) (Figure 6) which includes the Cascade Range and Olympic Mountains only. This is due to limited avalanche-
related spatial data available for other parts of the state, which is a data gap we hope to fill in the future to improve
our avalanche hazard and vulnerability analysis.

The typical avalanche season begins in November, continuing into early summer for all mountainous areas. In the
high alpine regions of the state — primarily in the Cascades and Olympics - avalanches are a year-round event. Table 6
below summarizes the location, extent, and previous occurrences of avalanches in Washington. Table 77 provides a
summary of the probability of future avalanches and projected changes in location, extent, intensity, frequency,
and/or duration based on the influence of climate change, population growth, and other external factors. Other key
findings from the avalanche hazard analysis include:

e  Estimated population within avalanche hazards zones: between 70,000 and 75,000

¢  Projected population within avalanche hazard zones by 2050: between 77,000 and 79,000

e  Estimated socially vulnerable population within avalanche hazard zones: 21,000

e Estimated population exposed to the direct or indirect impacts of avalanches: 250,000

e Estimated State-owned or -leased facilities within avalanche hazard zones and dollar value: 540, $121 million

¢  Estimated miles of public roads in avalanche hazard zones: 2,400

e (ritical intermodal transportation facilities in avalanche hazard zones: 0

e  Number of licensed hospitals in avalanche hazard zones: 1

e  Number of first responder facilities in avalanche hazard zones: 59

e Number of power plants and miles of electric power transmission lines in avalanche hazard zones: 23 power
plants, 1,300 miiles of transmission lines

e Number of public drinking water supplies in avalanche hazard zones: 1,240

e  Number of publicly owned wastewater treatment plants in avalanche hazard zones: 0

T&ble 6 Overview of location arid exdertt of previols avaland/ies.

Location Possible Extent (Magnitude/Severity) Previous Occurrences

Mountainous ~ Category 5 (extreme) avalanches are possible in WA, No recent declarations for avalanche, but avalanche activity
areas based on likelihood, size, and distribution of avalanche is an annual event in the mountainous areas of the state
statewide activity
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Table 7. Overview of t7e probability of filire avalandies, projecied dinges in avalandie impacts, aid the jirisdictions most at-risk
Lo avalandes.

Probability Projected Changes

Region Most At-Risk

< 1% chance of
an avalanche-
related disaster
declaration
each year

Regional research on climate impacts to avalanche activity is missing, though climate change
is expected to result in decreased snowpack in WA —as much as a 70% decrease by 2080
compared to 2006. Year-to-year variability in precipitation makes it difficult to predict snowfall

rates with accuracy. However, given the overall expectation of warmer winters, avalanches
that put people and/or assets at risk may become rarer.
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Avalanche hazard and vulnerability analysis

Avalanches around the world are tied to severe winter storms because precipitation and air temperatures during
storms, as well as prior snow conditions, influence the frequency and types of avalanches. Because of this, climate
change is expected to have an impact on avalanche activity though this has not been fully evaluated, especially in high
alpine areas above the tree line. Research indicates that less snow because of climate change may not result in fewer
avalanches (Ballestros-Canovas et al., 2018), but regional predictions are still needed. However, it is currently believed
that avalanches will decrease at lower elevations because of the high rate of warming in lower elevation mountainous
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areas around the world (Hock et al., 2019). The avalanches that do occur are going to be more likely associated wet
snow;, even in winter.

Between 1960 and 2017, Washington experienced 129 avalanche events resulting in property losses worth $2.7
million. The counties of King, Pierce, Lewis, and Whatcom experience the most avalanches, largely due to the terrain
in these counties, induding multiple skiing destinations. In North America, avalanche accidents primarily involve
winter sports enthusiasts, with at least 90% of avalanches that involve injury or death being triggered by recreational
activity (Stapazzon et al., 2021). Even if climate change decreases avalanche hazards over time, the frequency of
human-triggered avalanches might not decrease if winter sports remain popular in Washington.

State-ownead or -leased facilitres

There are approximately 540 State-owned or -leased fadilities in the NWAC avalanche hazard zones, which is 4.6% of
all State fadilities. Use types for these properties include residential buildings, offices, and educational facilities
(among other types). The counties with the most State facilities in avalanche hazard zones are Chelan (n=129, 24%0),
Kittitas (n=89, 16.5%), Okanogan (n=74, 13.7%), and Yakima (n=73, 13.5%0). Total estimated dollar value of State
fadilities in avalanche hazards zones is $121 million.

e Transportation. Although only about 3.5% of the state’s public roads fall into the NWAC avalanche hazards
zones (~2,400 miiles), several are critical transportation routes, induding heavily used mountain passes,
such as Snoqualmie Pass (Interstate 90) and Stevens Pass (US Highway 2), that serve as vital east-west
linkages for people and commerce. Many important railroads also pass through these areas, with 3% of the

state’s total railroad lines intersecting with avalanche hazard zones. Aside from the actual roads and
railroads, there are no critical intermodal facilities located in avalanche hazard areas.

e Health & safety. There is one hospital located in the avalanche hazard zones: Cascade Medical Center in
Leavenworth (Chelan County), although it is unclear howlikely it is that an avalanche would directly impact
this facility. There are 55 fire stations (4% of all fire stations in WA) and four police stations (1%0) located in
the NWAC avalanche hazard zones. However, like the Cascade Medical Center, it is unclear if these facilities
are likely to be directly impacted by avalanches given their specific locations. Access routes to these facilities
are sometimes located near steep slopes that could be prone to avalanches.

e Energy. There are more than 1,300 miles of power transmission lines in the NWAC avalanche hazard zones
(~8% of state total). There are 23 power plants in the avalanche hazard zones (14.5% of state total). Most of
those 23 power plants and/or their access roads are at the base of, or are adjacent to, steep slopes along the
western side of the Cascade Range prone to avalanches, especially in King and Whatcom Counties.

e  Water & wastewater. The total number of public drinking water supplies (groups A and B) within
avalanche hazard zones is 1,240 (~7% of all drinking water supplies in the state). Most of these supplies are
in Central Washington, especially in Chelan, Kittitas, and Okanogan Counties. There are no publicly owned
wastewater treatment facilities in the avalanche hazard zones.

Popudation

Population estimates in the avalanche hazard zones are difficult to determine given that Census tract shapes do not
always align with the actual distribution of people, especially in rural areas such as the avalanche hazard zones. The
Census tracts that do overlap with the avalanche hazard zones have an approximate population of 250,000, but most
of their total area is outside the avalanche hazard zones. As such, the actual number of residents in the avalanche
hazard zones on a consistent basis is likely much lower. Using population projection data (Gao, 2017), we estimate the
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population of the avalanche hazard zones to currently be between 70,000-75,000, with expected increases to 77,000
79,000 by 2050.

The median sodial vulnerability ranking for these residents is 048, which is slightly below the state average (0.50). Of
those 70,000-75,000 people, we estimate about 21,000 (or 28%) are considered socially vulnerable, with an SVI rank
of 0.75 and above. Most of those socially vulnerable people reside in Central Washington, namely Chelan and
Okanogan Counties. The primary drivers of their social vulnerabilities are socioeconomic, including higher rates of
poverty and unemployment and lower rates of education. Many of these same residents are also exposed to various
environmental health disparities, induding diminished air quality and lower-than-average birth weights. However,
avalanches are likely to exacerbate these social and environmental vulnerabilities only minimally.

The region most at-risk for avalanche hazards is Puget Sound & Northwestern Washington. The counties of
King, Pierce, Lewis, and Whatcom experience the most avalanches, largely due to the terrain in these counties,
including multiple skiing destinations that place more people at risk than in other parts of the state. Although Central
Washington has more critical assets within the NWAC avalanche hazard zones, it is difficult to determine exactly to
what extent those assets are exposed to avalanche hazards. An analysis of previous avalanches suggests Puget Sound
& Northwestern Washington is most likely to be impacted directly by avalanches.
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