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INTRODUCTION

Purpose

The purpose of this mitigation plan is to identify activities which can reduce or eliminate the risk
residents of Wyoming face from natural hazards. The hazard assessment portion of the plan represents
extensive data gathering and analysis. This adds credibility to the quality of the hazard assessment and
vulnerability analysis. The quality of the work enhances its value for application in future mitigation
planning by the State of Wyoming, its counties and local jurisdictions for the purpose of reducing or
eliminating long-term risk to human life and property from all hazards. The plan complies with the
Disaster Mitigation Act of 2000 and supersedes a previously-approved plan.

Determining the level of risk a community faces depends in large measure on an understanding of what
has or could happen. Due to infrequency of significant hazard events in Wyoming, residents are often
unaware of the potential for loss of life and damage to property from hazards such as earthquakes,
severe blizzards, and flooding. Today, only a small percentage of the state’s population is aware of the
tremendous impact the Blizzard of 1949 had on Wyoming and its neighboring states. Historical events
recorded within this document are based on research of the most comprehensive data available and
provide a foundation for the vulnerability analysis portion of the plan. The data and analyses can be
useful to elected officials in establishing policy to mitigate hazards for the benefit of ensuing
generations.

As defined by the Federal Emergency Management Agency, mitigation refers to any sustained action
taken to reduce or eliminate long-term risk to people and property from hazards and their effects.
Mitigation measures can include structural and nonstructural activities, such as ensuring homes are
constructed away from flood plains, engineering bridges to withstand earthquakes, and creating and
enforcing effective building codes to protect property from severe storms, earthquakes, floods, and
other hazards. These activities can occur before, during, and after a disaster. Involvement of a wide
range of participants in the planning process increases the feasibility and likelihood of implementing
mitigation projects as resources become available.

Authority

The Wyoming Office of Homeland Security has been appointed by the Governor of Wyoming as the
primary agency responsible for mitigating the effects of a disaster and preparing plans related to
mitigation, response, and recovery. [§ 19-13-104(c)(i)] Wyoming Statute § 19-13-101 through § 19-13-
414, referred to as ‘The Wyoming Homeland Security Act,’ further detail the authority and
responsibilities of the Wyoming Office of Homeland Security. Additionally, this plan has been developed
under the authority of and in compliance with the requirements of the Robert T. Stafford Disaster Relief
and Emergency Assistance Act, Public Law 93-288, as amended, 42 U.S.C. 5121-5207 and Related
Authorities. Wyoming will continue to comply with all applicable federal statutes and regulations in
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effect with respect to the periods for which it receives grant funding, in compliance with 44 CFR
13.11(c). The State will amend its plan whenever necessary to reflect changes in State or Federal laws
and statutes as required in 44 CFR 13.11(d) and will submit the amended portions of the plan for
approval, if required.

Adoption

An appropriate body in the state must adopt the plan. This could be, for example, the State Legislature
or the governor, depending on the State’s established procedures. States with hazard mitigation teams
or councils may choose to use these bodies to adopt the plan. At a minimum, the plan must be endorsed
by the director of the state agency responsible for preparing and implementing the plan, as well as the
heads of other agencies with primary implementation responsibilities.

Adoption by the state demonstrates the state’s commitment to fulfilling the mitigation objectives
outlined in the plan and legitimizes the plan and authorizes the responsible agencies identified in the
plan to execute their responsibilities.

Mitigation Plan Mission Statement and Goals
The following mission statement and goals outline the state’s strategy for improving hazard resistance
and community resilience through implementation of mitigation projects around the state:
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Mission Statement

Reduce or eliminate risk to human life and property.

Continue to strengthen infrastructure and lifelines.

Continue to improve state and local capacity and capability to detect and/or warn of hazards
before damage occurs.

Minimize economic losses resulting from impacts of hazards.

Reduce state and local costs of disaster response and recovery.

Mitigation Strategy Table

The following table is a summary of the Wyoming Mitigation Strategy as developed by the Wyoming
Senior Advisory Committee Mitigation Sub-Committee. Detailed descriptions of these projects can be
found in the Mitigation Strategy Chapter.

Table 1. Wyoming Mitigation Strategy Summary

Responsible Cost Priority

Timeframe

Descriti .
escription Agency Estimate Rank

1 Sponsor FEMA Mitigation WOHS 2016-2021  $5k High
Trainings

2 Procure BCA Contractor WOHS 2017-2018 @ S$S50-$100k Medium

3 Public I'Educatlon and Awareness WPIO 2018 $10k High
Campaign

a Develop GIS Layers for State and WSGS 2017 Staff Time High
Local Risk Assessments
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Action

Description

Responsible
Agency

Timeframe

Cost
Estimate

Priority
Rank

5 Improve Dam Failure Awareness = WSEO 2017-2021 @ Staff Time Low

6 Promote Drought Educationand ', 2017-2021  Staff Time  Low
Water Conservation

7 Retrofit Critical Facilities for WOHS 20182021  $25-$50k Medium
Earthquake

8 Stabilize and Improve Local WOHS 2016-2021  Staff Time  High
Floodplain Management

9 et et e e WOHS 2016-2021  $25k-$1mil.  High
Projects
Improve State and Federal

10 Floodplain Management WOHS 2016-2021 | Staff Time High
Coordination

11 Improve Severe Weather Radar \\\vencq 2016-2021  StaffTime  High
Coverage Statewide

12 Improve Structural Resilience to ¢ 2017-2021  StaffTime  Low
Wind and Hail Damage

13 Monitor and Mitigate Landslide- WSGS 2017-2021  $100-$500k  Low
Prone Areas

14 Dev.elop a Model Landslide WSGS 2018 $50k Low
Ordinance

15 Abate Mine Subsidence WDEQ 2016-2021 = $100-S500k | Low

16 Build Tornado Shelters WOHS 2017 $100k-$200k | Low

17 improve Tornado Warning WOHS 2016-2021  $500k High
Systems

18 Promote Firewise Program WOHS 2016-2021 | Staff Time Medium

19 Manage [mpacts of Windblown 5, 20162021  $1million  Medium
Deposits
Protect the Power Grid from . .

20 Wind and Winter Storm WOHS 2016-2021 | $1-S5 mil Medium

21 Prepare for Winter Storms WOHS 2016-2021 @ Staff Time Medium

22 Mitigate Road Closures due to 5 ¢ 2016-2021  $1-$5 mil Medium

Winter Storm and Wind

State Profile

Wyoming is located in the Rocky Mountain section of the western United States. Wyoming is bounded
on the north by Montana, on the east by South Dakota and Nebraska, on the south by Colorado and
Utah, and on the west by Utah, Idaho and Montana. Wyoming is one of three states entirely bounded by
straight lines. From the north border to the south border it is 276 miles; from the east to the west
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border, 375 miles. Wyoming is the tenth (10”‘) largest state, with an area of 97,814 square miles but
with the smallest population (50™) at 563,626, according to the 2010 census. Wyoming has several
medium sized cities with concentrated populations and vast areas of extremely low population
densities. Overall the population density is just under six persons per square mile. Cheyenne, the State
Capital, is located in the southeast corner of the state and is the largest city with an estimated 2011
population of 60,096.

Industry

Wyoming is the leading coal-producing state and a leader in the production of petroleum and natural
gas. Wyoming has the world's largest sodium carbonate (natrona) deposits and has the nation's second
largest uranium deposits. Tourism ranks second of Wyoming’s industries. Wyoming is historically
considered farming and ranching community. These three industries round out the industries Wyoming
relies upon. High-tech and manufacturing businesses are being recruited in an effort to diversify the
state’s economy.

Wyoming’s economy is dependent upon mining (coal and trona), natural gas production, agriculture,
and tourism. Critical infrastructure includes electrical power generation and transmission and the F.E.
Warren Air Force Base, home of the 90" Space Wing. The largest recurring events include the University
of Wyoming home football and basketball games, Cheyenne Frontier Days, and the Wyoming State Fair.

Geology

The Great Plains meet the Rocky Mountains in Wyoming. The state is a great plateau broken by a
number of important mountain ranges. The highest point is Gannett Peak at 13, 804 feet and lowest
point is the Belle Fourche River at 3,099 feet. The mean elevation of Wyoming is 6,700 feet.
Approximately 47 percent of the state is owned by the federal government. The Rocky Mountains are
located along the western edge, as are Yellowstone National Park and Grand Teton National Park. The
Big Horn Mountains are in the north central part of the state with the Laramie Mountains extending
from the central part of the state to the southeast. The Bear Lodge Mountains, which are part of the
Black Hills, are located in the northeast part of the state. The south central part of Wyoming includes the
Medicine Bow Mountains. There are ten National Forests including the Thunder Basin National
Grasslands, two National Parks, two National Monuments, one National Historic Site, and one National
Recreation Area.

Climate

Wyoming’s climate is semiarid. Annual precipitation varies throughout the state from as little as five
inches to as much as 45 inches a year, some in the form of rain and some in snow. Because of its
elevation, Wyoming has a relatively cool climate; the normal mean temperature is 45° Fahrenheit.
However, Wyoming’s climate can include extreme temperature highs and lows. Above 6,000 feet
temperatures rarely exceed 100° F. The highest recorded temperature of 116° occurred at Bitter Creek
in Sweetwater County. For most of the state, the mean maximum July high temperatures range from 85°
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to 95°. Average July lows range from 50° to 60°. In the summer, parts of the state can experience
temperatures above 100° and in the winter, extended temperatures below 0° are common. Wyoming
experiences a lot of wind. The average wind speed is 12.9 mph. Heavy snowstorms, blizzards, floods,
tornados and wildland fires are naturally-occurring disasters typical for Wyoming.

Wyoming
Mean Annual Temperature
(1971-2000)
Degrees Fahrenheit
B 00250
B 2000
[ x00- 350
B 50400
B w0450
B =o-t00
9510 20 040 ;M?:_“'-.E_:‘l
m:‘:-zrwh - - - - o INIMM_'::F'EQH'#-}WMMMHHH-’M
Figure 1. Mean Annual Temperatures Wyoming
Government

Wyoming is divided into 23 counties and eight Homeland Security Regional Response areas, with 99
incorporated municipalities. There is one Indian Reservation located in the central portion of the state.
Public Safety agencies include 23 sheriff offices, 56 police departments, 134 fire departments, 66
ambulance agencies and 41 dispatch centers. The State of Wyoming has 11 agencies with public safety
roles including law enforcement, corrections, health, livestock, state parks, transportation, forestry, fire
marshal, state engineer and homeland security.
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Transportation

Three interstate highways transect the state, Interstate 80 along the southern portion of the state,
Intestate 25 runs from the southeast to the north central and bisects with Interstate 90 which runs
through the northeastern part of the state. The Union Pacific Railroad runs east to west along the
southern portion of the state. Burlington Northern Sante Fe Railroad has a northern route across the
northeast part of Wyoming and a north south route from the northeast to the southeast, which is
shared with the Union Pacific Railroad.

Wyomlng Transportatlon Map
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Figure 2. Major Wyoming Transportation Routes
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PLANNING PROCESS

The Wyoming State Geological Survey generated the original 2005 Plan. The 2005 Plan emphasized a
thorough multi-hazard assessment which was augmented through the planning process resulting in the
2008 Plan. The 2011 Plan update was the cumulative result of the previous plans, information acquired
from a public survey, and earthquake hazard updates based on a FEMA HAZUS-Earthquake software
project, utilized to examine earthquake hazard and risk in Wyoming. This 2016 update builds on
previous years’ mitigation plans by utilizing subject matter expertise to correct and update many of the
hazard chapters. Hazard occurrences have been updated so all incidents to date are reflected in the
plan.

The 2016 Wyoming State Mitigation Plan was developed under the direction of the State Hazard
Mitigation Officer (SHMO), but is the product of cooperation among local, state, and federal partners
over a period of several years. A complete list of the individuals involved is included the Appendix. How
the various stakeholders were involved in the development of the plan follows:

1. A Senior Advisory Committee was established by the Governor. It appointed a Mitigation Sub-
Committee charged with participating in the development of the plan. The Mitigation Sub-
Committee met on November 16, 2015 to review the results of the risk assessment, confirm the
capability assessments, and develop the new Mitigation Strategy and Plan Maintenance
Procedure. It was then asked to provide additions and changes to the Mitigation Action Plans
and complete a final prioritization of the mitigation actions.

The Senior Advisory Committee Mitigation Sub-Committee members are listed in the Table 2 below:

Table 2. Senior Advisory Committee Mitigation Sub-Committee Members

\ETy[] Title Agency

Doug Miyamoto Director Department of Agriculture
Assistant Chief Engineer

Ken Shultz for Operations Department of Transportation
Kelly Ruiz PUk.)hc Information Office of Homeland Security
Officer
Larry Green Security Unit Chief Office of Homeland Security
Bill Morse School Safety . Office of Homeland Security
Preparedness Specialist
WIPP Program
Scott Ramsay Manager/Radiological Office of Homeland Security
Officer
Statewide Public Safety Communications
Mark Young . .
Interoperability Commission
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Name Title Agency

Governing Board

Statewide Interoperable Public Safety Communications

Bob Symons . .
y Coordinator Commission

The State Hazard Mitigation Officer hosted a webinar with Wyoming state and local
Stakeholders that included the County Coordinators, responsible for developing Local Mitigation
Plans, as well as representatives of Wyoming state agencies involved in mitigation, on October
19, 2015. During the webinar the Stakeholders reviewed the updated risk assessment and
comments related to local planning priorities, hazard descriptions, and hazard event impacts
and losses, were incorporated. The stakeholders provided much appreciated assistance with
hazard data, and reviewed and provided input into the state and Local Mitigation Capability
Assessments. Finally, the stakeholders were asked to complete worksheets where they ranked
hazard impacts and reviewed the draft mitigation strategy, adding actions and assigning
responsible agencies. A complete list of stakeholders is included in the Appendix.

Throughout 2014, the SHMO conducted face-to-face meetings with subject matter experts that
contributed to the risk assessment.

As opportunities arose, typically in meetings and classroom settings throughout 2013, the public
and emergency management professionals were asked to participate in a hazard ranking survey.
A contact list for each state, federal, local, and public entity has been established. The list is
composed of the chain-of-command for each agency or organization, and typically contains the
director, deputy director, and key division heads. Those entities are contacted for key decisions
and input, including plan review. Public input will be further pursued as the draft plan and final,
approved plan will be posted on the Wyoming Office of Homeland Security’s website, with
opportunities to provide feedback available on the site.

The draft plan was reviewed by the Director of the Wyoming Office of Homeland Security
(WOHS) and was made available on the WOHS web site for 45 days prior to adoption. A point of
contact and directions for submitting comments is provided on the website. As a living
document, comments can be received and processed throughout the life of the plan. Public
input is encouraged and welcomed. The current plan update will incorporate comments prior to
adoption.

The mitigation planning process is incorporated into the development of the Threat Hazard
Identification and Risk Assessment (THIRA), the State Preparedness Report (SPR), the State Operations
Plan, the State Recovery Plan, the Wyoming Department of Health’s Joint Risk Assessment (JRA), and

others. This is accomplished through internal and inter-agency planning meetings and discussions,
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references to the mitigation plan while in response and recovery operations, and through direct
reference within other plans.

Local Plan Integration

The local plans were reviewed extensively for incorporation into the Risk Assessment and Mitigation
Strategy. It has been helpful to incorporate locally-proposed mitigation actions into the State Plan,
thereby validating the state’s mitigation goals. The process to integrate local plans in Wyoming is
simplified by the small number of plans (23); re-reading the results of the risk assessment and the
mitigation action tables was completed by the SHMO and FEMA staff as part of the technical assistance
when developing the updated State Plan.

Updating the Risk Assessment

FEMA Region VIII provided technical assistance to the Wyoming State Plan Update in the form of data
collection, GIS analysis and map creation, and methodology and findings descriptions. This included
assessing state asset vulnerabilities, future growth projections, an analysis of social vulnerability, and
the local risk assessment roll-up. Risk assessments were also updated for the flood, wildfire, earthquake,
and weather related hazards. Data used for the risk assessment was collected from WYDOT, Bridger-
Teton Avalanche Center, WY State Engineer’s Office, US. Bureau of Reclamation, NOAA, WY State
Climate Office, University of Wyoming, USGS, WY Geological Survey, FEMA, SHELDUS, WOHS, and WY
State Forestry Division.
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RISK ASSESSMENT

The risk assessment presents the current statewide overview of potential losses to guide
implementation of mitigation measures, to prioritize jurisdictions most at risk from natural disasters,
and to integrate data provided in local risk assessments.

This chapter starts with an overview section that describes Wyoming’s people and property, hazard
identification and risk factor methodology, and information about local mitigation plans and risk
assessment roll-up. Risk assessment data, analyses, and findings are then detailed by hazard and are
organized into the following sections:

e Description
0 History and Probability of Future Events
e Vulnerability and Loss Estimates
0 Local Risk Assessments
Statewide Risk Assessment
Changes in Development
State Facilities at Risk
Risk Factor

O O 0O

The Vulnerability Summary of this report summarizes the findings of the risk assessment with risk factor
rankings and a statewide overview of potential losses and most vulnerable jurisdictions by hazard.

Population Projections and Development Trends

The 2010 census data provides the most complete available population data. It was utilized in the last
update and is not further updated in this planning cycle. The 2010 Census reveals Wyoming has
experienced higher percentage growth greater than experienced throughout the United States.
Wyoming’s growth rate over the past ten years exceeded 14 percent while the national growth rate was
only 9.7 percent. Despite Wyoming’s faster paced growth, it remains predominately rural with a
population density of not quite six persons per square mile and a total population of 563,626.

Table 3. Population Change®

State or Region 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
Population 145,965 194,402 225,565 | 250,742 290,529 330,066 | 332,416 469,557 453,588 493,782 @ 563,626
Percent Change 57.7% 33.2% 16.0% 11.2% 15.9% 13.6% 0.7% 41.3% -3.4% 8.9% 14.1%

! http://2010.census.gov/2010census/data/index.phpa (Accessed 5/3/2011)
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State or Region 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

People per sq. mile | 1.5 2.0 2.3 2.6 3.0 3.4 3.4 4.8 4.7 5.1 5.8

Density Rank 50 50 50 50 50 50 51 51 51 51 51

Wyoming remains the state with the smallest population. Laramie County in the southeast corner, and
Natrona County, in the center of the state, are the most populated counties, followed by Campbell,
Fremont, and Sweetwater Counties.

After twenty years of losing population (1970-1990) or maintaining a fairly steady population (1990-
2000), the 2010 Census revealed Wyoming’s population overall has increased at a slightly greater rate
than the U.S. population overall in the years between 2000 and 2010. Two counties experienced a loss in
population; two counties experienced a greater-than 25 percent increase in population, with the
majority of the state’s counties increasing in population by between 5 percent-16 percent. [See
Appendix A]

2010 CENSUS RESULTS
Wyoml N srareropuLaTON: 563,628

POPULATION CHANGE BY COUNTY: 2000-2010

Figure 3. Population Change by County’

? http://www.census.gov/prod/cen2010/briefs/c2010br-01.pdf (Accessed 5/3/2011)
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The following map and table show population projection figures by county, as reported by the Wyoming
Administration and Information, Economic Analysis Division (http://eadiv.state.wy.us/pop/). The table is
sorted by estimated growth percent between 2010 and 2030. Percent growth was calculated using the
following equation: Population Growth = (2030 Pop — 2010 Pop)/2010 Pop *100. Highest growth rates
are expected in Sublette and Campbell Counties. This data is used in the plan to consider how changes in
development might impact vulnerability and loss estimates across jurisdictions for all hazards in

Wyoming.

wth Rate (2010-2030)

Initial State and County population valuss are based on the 2010 US
- Census, white 2011-2030 population forecasts were developed based

§ 85E% - 1E1% on trends of demographic and economic variables. The State of Wyoming's
R R TN population is projected to increase to 622,360 by 2030, a +8,44% increase.

I 2 0% - 22.19%
433N - TN

Gouezen LIS
Inloemasion, Esomormic Analyss Divisen

Figure 4. Anticipated Population Growth Rate 2010-2030

Table 4. Population Projections 2010-2030

1 Sublette County 10,247 13,880 @ 17,830 74.00%
2 Campbell County | 46,133 56,890 66,060 43.19%
3 Converse County 13,833 15,950 @ 17,270 24.85%
4 Teton County 21,294 | 23,360 @ 26,460 24.26%
5 Crook County 7,083 8,040 8,690 22.69%
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ET ¢ County 2010 2020 2030 Percent Growth (2010-2030)

6 Johnson County 8,569 9,450 10,450 21.95%
7 Sweetwater County | 43,806 49,280 51,960 18.61%
] Fremont County 40,123 | 44,360 @ 47,120 17.44%
9 Natrona County 75,450 @ 82,490 @ 88,320 17.06%
10 Laramie County 91,738 | 99,710 106,740 16.35%
11 Lincoln County 18,106 = 19,170 20,860 15.21%
12 Sheridan County 29,116 = 31,380 | 33,520 15.13%
13 Park County 28,205 @ 30,440 32,080 13.74%
14 Weston County 7,208 7,900 8,120 12.65%
15 Hot Springs County 4,812 5,310 5,390 12.01%
16 Albany County 36,299 | 38,910 @ 40,560 11.74%
17 Uinta County 21,118 @ 22,580 @ 23,440 11.00%
18 Big Horn County 11,668 @ 12,350 12,740 9.19%
19 Niobrara County 2,484 2,660 2,710 9.10%
20 Washakie County 8,533 9,130 9,240 8.29%
21 Goshen County 13,249 13,960 14,120 6.57%
22 Platte County 8,667 8,780 8,880 2.46%
23 Carbon County 15,885 16,380 16,270 2.42%
TOTALS | 563,626 K 622,360 668,830 18.67%

Development in Wyoming is driven by employment opportunities. Development also tends to focus
within already-existing population centers. The table below shows building permitting over the ten-year
period from 2001 through 2010 and documents development throughout the state. Based on building
permitting, the counties experiencing the greatest development are Laramie, Natrona, Campbell, and

Albany Counties.

The most significant increase in mineral extraction employment between 2000 and 2010 was
experienced in Campbell County. Campbell County saw an increase of 3,060 employees in mineral
extraction, which represents a 67.83 percent increase. Campbell County was followed by Uinta (696),
Sublette (667), Converse (524) and Fremont Counties (386). Driven by employment increases, Campbell
County has seen the most significant increase in development, followed by Laramie and Natrona

Counties where the largest population centers are located.
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Albany
Big Horn
Campbell

Carbon
Converse

Crook
Fremont

Goshen

Hot Springs
Johnson

Laramie

Lincoln
Natrona
Niobrara

Park
Platte
Sheridan
Sublette
Sweetwater
Teton
Uinta
Washakie
Weston

Annual Totals

Table 5. Building Permits 2001-2010 for State of Wyoming®

Annual County Building Permits in 'Total Units Constructed'

283

105
37
13
28

107

25
319
218
140

118
12
102
76
38
211
58
2
3

163
11
144
28
16
30
45

70
478
204
300

179
12
112
88
48
197
58
3
4

271
6
159
33
54
31
65

25
779
180
174

210
14
287
95
63
292
56
10
2

410
17
129
60
18
24
66
17
5
15
876
212
284

242
42
200
93
216
301
63
7
16

594
8
273
65
58
21
85
11
5
25
872
261
444

187
47
175
185
260
308
95
9
5

329
20
222
58
34
33
53
14
7
43
509
200
423
3
252
41
373
238
268
291
106
10
10

264
23
1002
96
115
27
54
13
8
47
316
207
429
0
244
32
339
263
472
232
328
25
19

172
37
349
55
103
10
43

24
202
100
419

201
28
230
114
245
216
87
6
12

132
16
349
24
38
14
32
27

387
62
412

144
12
86
44

351
89
55

5
7

172
14
317
18
23
4
21

12
238
49
807

118
19
121
42
147
115
45
1
7

1907 | 2195 | 2814 | 3317 3997 3537 4555 2669 | 2294 2301

2790
159
3049
474
472
222
571
108
36
291
4976
1693
3832
22
1895
259
2025
1238
2108
2252
951
78
85

Projected future growth information was obtained from the Wyoming Administration and Information

Economic Analysis Division. Three tables outlining projected growth from 2010 through 2030 are located

in Appendix L.

Another proxy of future population growth is projected school enrollment, as reported by the Wyoming

Department of Education. The table below uses 10 years of trailing data in order to project statewide

capacity. The department collects this data as is reported to them by school districts on the first school

® http://censtats.census.gov/cgi-bin/bldgprmt/bldgsel.pl (Accessed 7/31/2013)
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day in October of each year. Data switches from actual enrollment to projected enrollment at the 2015

mark so future projections as shown are a reflection of past trends

Enroliments reflect (to some extent) statewide economic conditions in the past, but are increasingly
limited in reflecting immediate and future economic changes the further out from actual data that

projections go. In other words, without anticipation of future factors outside of actual student

enrollment that can have an impact on whether or not those trends continue.

140,000

120,000

100,000

80,000

60,000

40,000

20,000

Enrollment Projection Based Upon Most Recent 10 Years of Data

b

e

52,835
o
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e

e

13,803

60,633 o

Bl
—
A
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Figure 5. Projected School Enroliment

Social Vulnerability
People are vulnerable to both natural and human-caused hazards. Vulnerability is further exacerbated

by socio-economic factors. Data available through the 2010 Census was used to develop Wyoming's

social vulnerability status, both at the census block level and at the county level.

The table below (Table 6) compares Wyoming counties to one another, ranking them according to social
vulnerability. There is a level of uncertainty in the creation of an index, both with the margin of error in
Census data as well as with the creation of an index. Caution should be taken by the user.
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Table 6. Social Vulnerability Score by County

Social
County County FIPS Vulnerability County Rank
Score
Fremont 56013 1.89 1
Laramie 56021 1.46 2
Albany 56001 1.23 3
Washakie 56043 1.21 4
Natrona 56025 1.19 5
Goshen 56015 1.18 6
Hot Springs 56017 1.16 7
Johnson 56019 1.14 8
Sweetwater 56037 1.09 9
Big Horn 56003 1.08 10
Weston 56045 1.05 11
Carbon 56007 1.00 12
Uinta 56041 0.98 13
Crook 56011 0.91 14
Converse 56009 0.91 15
Campbell 56005 0.89 16
Platte 56031 0.89 17
Park 56029 0.88 18
Sheridan 56033 0.83 19
Sublette 56035 0.82 20
Niobrara 56027 0.69 21
Lincoln 56023 0.61 22
Teton 56039 0.11 23
Methodology

A copy of the Social Vulnerability Spreadsheet, calculated by Census Block is located in this plan as
Appendix T. Wyoming’s social vulnerability was calculated in the following manner:

Nineteen census variables were pulled from the U.S. Census Bureau and the American Community
Survey for the State of Wyoming at the census block group level. Values were normalized for population,
households (excluding Median Housing Value, Median Contract Rent, and Household Median Income)
depending on the variable. For example, Total Population Under 5 was divided by Total Population and
Total Number of Households with No Vehicles was divided by Total Households. A maximum-minimum
transformation was then performed to reduce the data between the values of 0-1. The values were then
summed (added or subtracted based upon the cardinally of the variable as shown below) to create an
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additive vulnerability index. Positive variables increase social vulnerability; negative variables decrease
social vulnerability. Each census block group results in a score which creates a range of social
vulnerability, highest to lowest. There is a level of uncertainty in the creation of an index, both with the
margin of error in Census data as well as with the creation of an index. Caution should be taken by the
user.

Census Variables with Cardinality
Census 2010
1. Total Population (+)
Total Households (+)
Total White (-)
Total Black (+)
Total Asian (-)
Total Native American (+)
Total Other Races (+)
Total Hispanic (+)
. Total Population Under 5 (+)
10. Total Population Under 16 (+)
11. Total Population Over 65 (+)
American Community Survey
12. Total Renters (+)
13. Median Housing Value (-)
14. Median Contract Rent (-)
15. Total Mobile Homes (+)
16. Total Households Linguistically Isolated (+)
17. Total Households in Poverty (+)

© W N U A WN

18. Household Median Income (-)
19. Total Households with No Vehicles (+)

Figure 6 below documents social vulnerability across the state. Figure 7 extracts the vulnerability data of
four major communities in Wyoming and pictures locations within the community which may be more
vulnerable to hazards based on socio-economic factors.
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Social Vulnerability
Wyoming Multi-Hazard Mitigation Plan, 2014

Social Vulnerability was calculated at the census
Social Vulnerability Medium State Border Iélock_glroNuep Levellz.mlngcmx ind‘;.\lge:n f;g:h _

[ Low (Bottom 20%) | Medium to High County Boundary pecialbeeds, Ethniciy; Race, Wealt, Housing
| Medium to Low [ High (Top 20%) | Tribal Lands Sources: U.S. Census, American Community Survey

Figure 6. Wyoming Social Vulnerability
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Project Locator

Social Vulnerability 0 25 5 Mies
Wyoming Multi-Hazard Mitigation Plan, 2014 [ n 1 n ]

Social Vulnerability Medium Social Vulnerability was calculated at the census block group level.
[ Low (Bottom 20%) ~ Mediumto High |Indicators include: Age, Special Needs, Ethnicity, Race, Wealth, Housing

Medium to Low [ High (Top 20%) |sources: U.S. Census Bureau, American Community Survey

Figure 7. Social Vulnerability Casper, Cheyenne, Gillette, Laramie
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State Facility Inventory

A database of state owned and operated facilities was created for use in this plan. Data was
compiled from the Wyoming Office of Homeland Security (WOHS) Aandl Risk Management
Division and the Wyoming Geographic Information Science Center (WyGISC). Data from
WYyGISC was provided as GIS point locations and the WOHS data was geocoded when there
was address attributes available. Asset data is available with the state as GIS data and
includes the following attributes: Agency, Location, Ocutype, Critical, Sqft, YearBltAqd,
Address, City, County, Confidence, Building Value, Content Value, and Total Value. Note
that of the 3,846 state facilities, about 1,000 have approximate locations in the GIS data.
Facilities that didn’t have address or latitude and longtitude information were not included
in the inventory.

In early 2014, WOHS indicated whether each of the state facilities is critical or non-critical
based on agency and facility type. The rating is based on the function that the facility
serves for the agency, school, dept, etc. For example, among the University of Wyoming
buildings, WOHS marked residential facilities, hazmat facilities, communications, transit
facilities, physical plants as critical. The following map and tables show facilities by county
and by agency.

This data is used in the plan to consider vulnerability and loss estimation of state facilities
across jurisdictions for all hazards in Wyoming. State facility vulnerability and loss estimate
discussions are general and should be further refined in the next plan update and before
scoping a related mitigation project.
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State Assets
Wyoming Multi-Hazard Mitigation Plan, 2014

Wyoming Assets E-:j Tribal Lands Geocoded locations of state owned building assets. Critical assets were
L : defined by the Wyoming Office of Homeland Security.
*  Critical . State Border ,
L — Source: State of Wyoming Office of Homeland Security, Wyoming A&|
Non-Critical D County Boundary | Risk Management, WyGISC

Figure 8. State Facility Inventory Map
Table 7. State Facility Inventory by County

County Facility Count Value Critical Facility  Value (Critical

Count Only)
Albany 539 $4,124,691,505 213 $1,120,491,667
Big Horn 97 $34,456,229 29 $7,037,896
Campbell 35 $13,027,472 22 $11,708,789
Carbon 218 $187,003,370 62 $88,208,591
Converse 143 $84,047,002 35 $25,379,563
Crook 117 $31,430,060 55 $5,242,418
Fremont 624 $181,572,084 268 $106,476,111
Goshen 103 $156,838,094 33 $127,492,529
Hot Springs 52 $35,022,326 19 $28,804,469
Johnson 62 $21,540,521 19 $15,042,734
Laramie 326 $1,026,248,596 162 $695,984,018
Lincoln 78 $23,446,677 29 $10,465,809
Natrona 140 $95,834,229 52 $29,518,686
Niobrara 33 $49,568,494 14 $40,429,095
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Critical Facility = Value (Critical

Facility Count

Count Only)
Park 140 $28,199,747 55 $9,857,830
Platte 371 $327,377,924 135 $35,621,485
Sheridan 158 $75,125,472 49 S44,661,632
Sublette 82 $16,316,434 20 $8,377,998
Sweetwater 99 $35,135,027 33 $21,027,611
Teton 88 $28,153,304 23 $16,932,803
Uinta 176 $103,115,616 87 $68,635,792
Washakie 95 $32,082,653 28 $17,526,650
Weston 66 $21,946,331 26 $9,615,457
Statewide 3,842 $6,732,179,167 1,468 $2,544,539,633

Losses to State Facilities

State owned and operated facility losses from natural hazard events were collected from
WOHS, Administration and Information Risk Management and from the University of
Wyoming and are summarized by agency in the table below. Losses are further sorted and
included in state facilities at risk sections by hazard where applicable.

Table 8. State Facility Losses to Natural Hazard Events (2/20/2011-9/24/2015)

Agency Number Losses
of Events

Attorney General 1 S -
Department of Administration and Information 20 S 1,371,361
Department of Corrections 22 S 26,899
Department of Environmental Quality 1S -
RD:::‘:::;esnt of State Parks and Cultural 28 8 475720
Judicial District 8 1 S -
Secretary of State 1 S 5,900
State Engineer 1 S -
University of Wyoming 3 S 552,934
Wyoming Department of Agriculture 4 S -
Wyoming Department of Health 10 $ 29,462
Wyoming Department of Transportation 8 S 3,113
Wyoming Fish and Game Department 30 S 128,133
Wyoming Mili Department (Adjutan
Geyr?eral)g tary Department (Adjutant 3 4 8199
Wyoming Office of Tourism Board 1 S 1,633
Wyoming State Geological Survey 1 S -

Total 135 S 2,603,355
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Hazard Identification
Wyoming identified the fourteen hazards shown in the table below for analysis in the 2015
Mitigation Plan update.

Table 9. Top State Hazards

Avalanche
Dam Failure
Drought
Earthquake
Expansive Soils
Flood

Hail

Landslide
Lightning

Mine Subsidence
Tornado
Wildfire

Wind

Winter storm

The wind hazard was not previously considered. Wind is considered part of daily living in
Wyoming and is dealt with in that manner—daily—and rarely thought of as a hazard. Upon
further consideration of natural hazards, however, it would be remiss to fail to include
wind in the analysis.

There is also a section of the risk assessment called Additional Hazards of State Concern
that includes information on Liquefaction, Space Weather, Windblown Deposit, and
Technological and Human-Caused hazards. These hazards are considered in this update but
due to limited data and information does not include a full risk assessment section.

Space weather has a limited daily impact. However, it has the potential to severely impact
communications and the electrical grid. Should space weather restrict communications
during a disaster of another type, the results could be catastrophic.

Past Events Summary

Hazards analyzed in detail are those that have recurrence intervals less than 10,000 years
and those not related specifically to health issues. The hazards analyzed are dam failure,
drought, earthquakes, expansive soils, floods, hail, landslides, lightning, mine subsidence,
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snow avalanches, tornadoes, wildland fire, wind, and winter storms and blizzards. The
Hazards and Vulnerability Research Institute at the University of South Carolina hazard
event data was used to enhance the quality of this plan. Their information is housed in the
Spatial Hazard Events and Losses Database for the United States (SHELDUS).*

The SHELDUS data has been organized into tables. The first presents an overview of loss-
causing hazard events in the state and in each county (Table 10) and the second
summarizes the number of events by event type (Table 11). SHELDUS data is incorporated
throughout this plan and can be found in hazard-specific descriptions which follow.

Historical losses provide a picture of potential future losses, informing estimated future
losses to structures, infrastructure and critical facilities. Historical losses also inform
mitigation actions, allowing strategic focus of mitigation funding where it will do the
greatest good.

Table 10. Loss-Causing Events by County and Statewide Totals (1960-2015)

Total Total Total Total Property Total Crop Total Damage
Events Injuries Fatalities Damage Damage
Albany 152 70 10 $3,753,839 $393,982 $4,147,821
Big Horn 131 6 2 $8,117,008 $1,137,271 | $9,254,278
Campbell 197 29 5 $90,192,407 $16,565 $90,208,972
Carbon 129 45 14 $1,700,446 $74,760 $1,775,206
Converse 137 23 6 $5,588,000 $40,994 $5,628,995
Crook 166 10 2 $13,209,148 $37,660 $13,246,808
Fremont 242 103 10 $22,544,945 $1,071,329 $23,616,274
Goshen 170 8 3 $7,898,708 $1,740,832 $9,639,540
Hot Springs 81 16 2 $6,677,985 $67,854 $6,745,839
Johnson 129 45 $7,770,224 $618,704 $8,388,928
Laramie 320 181 18 $129,401,344 $6,678,198  $136,079,542
Lincoln 120 39 8 $6,168,383 $425,813 $6,594,196
Natrona 202 63 2 $21,929,678 $74,413 $22,004,090
Niobrara 135 25 $7,518,256 $22,944 $7,541,200
Park 174 47 13 $9,125,387 $1,298,863 $10,424,249
Platte 181 27 1 $4,217,531 $290,948 $4,508,479
Sheridan 93 3 1 $5,927,415 $573,704 $6,501,119
Sublette 103 37 9 $4,102,076 $42,313 $4,144,389
Sweetwater 119 43 6 $2,646,305 $14,050 $2,660,355
Teton 159 101 26 $6,073,606 $5,979 $6,079,585

* Hazard event data obtained from SHELDUS is listed below and can be found at the following web
site: (http://webra.cas.sc.edu/hvriapps/sheldus setup/sheldus login.aspx).
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Total Total Total Total Property Total Crop

Total Damage

Events Injuries Fatalities Damage Damage
Uinta 54 1 1 $349,768 S0 $349,768
Washakie 93 2 2 $6,775,498 $1,209,271 $7,984,768
Weston 138 6 0 $10,671,207 $5,960 $10,677,167
Statewide 3,425 933 143 $382,359,165 | $15,842,405 | $398,201,571

Table 11. Loss-Causing Event Summary by Hazard

Number Propert Cro

EVYETL of Injuries Fatalities perty P
Damage DET ET:{]

Events
Avalanche* 143 30 32 $15,000 S0 $15,000
Flood* 267 79 20 $109,649,400 $2,163,005 $111,812,405
Fog 5 30 2 $46,000 S0 $46,000
Hail* 391 15 - $146,115,017 | $10,083,950 @ $156,198,967
Landslide* 18 - - $1,238,000 S0 $1,238,000
Lightning* 232 141 33 $2,867,350 $103,000 $2,970,350
Tornado* 172 78 4 $14,294,650 $169,500 $14,464,150
Wildfire* 32 11 3 $8,356,000 $0 $8,356,000
Wind* 1,357 174 13 $19,365,716 | $2,214,950  $21,580,666
Winter

* 808 374 36 $80,412,033 $1,108,000 $81,520,033

Storm
Grand Total 3,425 933 143 $382,359,165 | $15,842,405 @ $398,201,571

*Hazard Identified in Risk Assessment

In the following two pie charts, (Figure 9 and Figure 10) it is interesting to compare the
percentage of events to the monetary losses experienced. Though hail ranks 4™ in number
of events at nine percent, it ranks first in losses, exceeding all other hazards. Severe wind,
though it ranks first in number of events, represents only three percent of total losses,
ahead of only three other hazards: wildfire, lightning, and landslide. Given these statistics,
one might conclude Wyoming residents have successfully mitigated many of the impacts
from severe wind. Further, it appears there is room for improvement in mitigating the
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impact from hail events. The bar graph below further analyzes injuries and fatalities
resulting from Wyoming natural hazards (Figure 11).

Statewide Loss Causing Events for Wyoming (1960-2015)

Avalanche (4%)
Events: 143

Fog (<1%)
Events: 5

Landslide (<1%)
Events: 18

Wind (40%)

Events: 1,357 Tornado (5%)

Events: 172

Wildfire (1%)
Events: 32

Figure 9. Statewide Loss Causing Events - SHELDUS
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Statewide Total Losses for Wyoming (1960-2015)

Avalanche 515,000
(143 Events) <1%

Wind $21,580,666
(1,357 Events) 5%

Wildfire $8,356,000
(32 Events) 2%

Tornado 514,464,150
(172 Events) 4%

Lightning $2,970,350
(232 Events) 1%

Landslide $1,238,000
(18 Events) <1%

Fog $46,000
(5 Events) <1%

Figure 10. Statewide Total Losses- SHELDUS
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Statewide Losses and Casualities for Wyoming - SHELDUS
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Avalanche Flood Fog Hail Landslide Lightning Tornado Wildfire Wind Winter Storm | Grand Total
I Crop Damage S0 $2,163,005 S0 $10,083,950 S0 $103,000 $169,500 S0 $2,214,950 $1,108,000 $15,842,405
mmm Property Damage  $15,000 $109,649,400 $46,000 $146,115017 = $1,238,000 $2,867,350 | $14,294,650 | $8356,000 | $19,365716 | $80,412,033 | §$382,359,165
== Fatalities 32 20 2 33 4 3 13 36 143
== Injuries 30 79 30 15 141 78 11 174 374 933

Figure 11. Statewide Losses and Casualties - SHELDUS
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To further focus on the list of identified hazards for this plan, Table 13 presents a list of all

presidentially-declared disaster and emergency declarations occurring in Wyoming since

1963. The list further defines the hazards posing the greatest risk to property, residents

and visitors in the State of Wyoming. Wyoming has experienced 26 presidentially-declared

disasters or emergency declarations since 1963.

Disaster

Incident

Table 12. Disaster Declarations

Date

Incident

Counties

Programs

Number

Impacted

FEMA-
155-DR-
wy

FEMA-
557-DR-
wy

FEMA-
591-DR-
Wy
FEMA-
740-DR-
wy
FEMA-
1268-
DR-WY

FEMA-
1351-
DR-WY

FEMA-
1599-
DR-WY
FEMA-
1923-
DR-WY

Period

July 4, 1963

May 29,
1978

July 19, 1979

August 7,
1985

October 5-9,
1998

October 31,
2000 -
November
20, 2000

August 12,
2005

June 4-18,
2010

Declared

July
4,1963

May 29,
1978

July 19,
1979

August 7,
1985

February
17, 1999

December
13, 2000

August
22, 2005

July 14,
2010

Heavy Rains
and Flooding

Severe Storms,
Flooding, and
Mudslides

Severe Storms
and Tornadoes

Severe Storms,
Hail, Flooding

Severe Winter

Storm

Winter Storm

Tornado

Flooding

Big Horn,
Campbell,
Converse, Crook,
Hot Springs,
Johnson, Natrona,
Niobrara, Park,
Sheridan,
Washakie and
Weston

Laramie

Laramie

Goshen and
Niobrara

Crook, Goshen,
Platte and Weston

Campbell

Fremont and
Platte

Declared

PA/HMGP

IA/PA/HMGP

IA/PA/HMGP

IA/PA/HMGP

PA/HMGP

PA/HMGP

IA/HMGP

PA/HMGP
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Disaster Incident Date Incident Counties Programs
Number Period Declared Impacted Declared
Albany, Big Horn,
Carbon, Crook,
Fremont, Goshen,
FEMA- May 18, Julv 22 Severe Storms, Johnson, Lincoln,
4007- 2011 - July 8, 20\1/1 ! Flooding, and Platte, Sheridan, PA/HMGP
DR-WY 2011 Landslides Sweetwater,
Teton, Uinta,
Washakie and
Weston
FEMA- May 24, Albany, Johnson,
4227-  2015-June 12‘8'1'57' Z’f}‘ée;ﬁ)zg‘;;ms Niobrara and IA/PA/HMGP
DR-WY 6, 2015 & Platte
Table 13. Emergency Declarations
Disaster Incident Date Incident Counties Programs
Number Period Declared Impacted Declared
FEMA- Lincoln, Sublette,
3043-EM- June 15,1977 June 15,1977 Drought = Sweetwater, and / (C3t€BOTY A
. & B)
WYy Uinta
FEMA- February 10, September 4, Methane PA (Category A
3092-EM- 157 1987 Gas & B)
wy Seepage
Table 14. Fire Management Assistance Declarations’

Disaster . . Date . Counties Programs
Number Incident Period Declared incident Impacted Declared
FEMA- July 30, 2000 - | July 31 Dead Horse PA (Category

2315-FM- \ ugust 3,2000 2000 Fire Natrona B)

WYy

;I;'(\SA:I-:M- July 26,2001 - | July 26, Green Knoll Teton PA (Category
August 8,2001 | 2001 Fire B)

wy

FEMA- Elk

2370-FM- fAuL:yjslt' 82 020 010-1 ;\(L)Jg;st L Mountain Weston :')A (o

wy St #2 Fire

FEMA-

2382-FM- September 5-8, = September | McFarland Crook PA (Category

WY 2001 6,2001 Divide Fire B)

5 http://www.fema.gov/disasters/grid/state-tribal-government/74?field _disaster type term tid 1=All

and WOHS
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Disaster

Incident Period

Date

Incident

Counties

Programs

Number Declared Impacted Declared
FEMA- June 18, 2002 June 18 Albany and PA (Category
\2;;57-FM- toJuly 7,2002 @ 2002 Hensel Fire Converse B)

FEMA- Reese
June 29, 2002 July 1, . PA (Category
2436-FM- Mountain Albany
WY to July 12, 2002 | 2002 Fire B)
FEMA- August 29, '
2460-EM- 2002 to August 31, Commissary Lincoln PA (Category
WY September 15, 2002 Ridge Fire B)
2002
FEMA-
November 19- | November | Tongue . PA (Category
\2,53.2 FM- 20, 2003 20,2003  RiverFire  oneridan B & H)
;Z’;"ﬁ;m_ July 13-24, July 14, I:rzm Divide Crook PA (Category
WY 2006 2006 - B & H)
FEMA-
August 14-25, August 14, | Jackson PA (Category
2665-FM- 5006 2006 Canyon Fire | Natrona B & H)
wy
FEMA-
August 12-21, August 12, Little Goose . PA (Category
2719-FM- 5007 2007 Fire Sheridan B & H)
wy
;I;l;nzﬁm_ June 29,2012 - | June 29, Arapahoe 'é:)bnavrzr'se and PA (Category
WY July 9, 2012 2012 Fire Platte A-B & H)
FEMA-
July 2, Squirrel PA (Category
2993-FM-  July 1-7, 2012 2012 Creek Fire Albany A-B & H)
wy
FEMA-
July 3, Oil Creek PA (Category
2995-FM- | July 1-7, 2012 2012 Fire Weston B & H)
wy
FEMA- Sheep
September 9- September . PA (Category
5014-FM- 16, 2012 9, 2012 H‘erder Hill Natrona B & H)
WYy Fire
October . .
FM-5115 | - 11, 2015 Station Fire Natrona -

The majority of Wyoming’s counties have completed their own multi-hazard mitigation
plan, with hazards addressed at the local level. Hazards presented in the local plans were
reviewed and information mined from them is presented in this state-level multi-hazard
mitigation plan. Not all hazards identified by the State Plan are hazards addressed within
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the individual counties’ plans. The level of perceived risk varies hazard-to-hazard and
county-to-county.

Local Risk Assessment Summary

Risk rankings by hazard were pulled from local hazard mitigation plan risk assessments.
Data was pulled from the most recent versions of local plans (this includes expired plans
that have not been updated). Mitigation plan status and expiration dates are listed in
Chapter 2 Planning Process.

Rankings are all calculated slightly differently; each considers probability and potential
impact to people and property. Some also consider interruption of services, spatial extent,
warning time, and duration. Risk rankings in local plans were reviewed by each of the local
planning teams, steering committees, and public to ensure they reflect local hazards and
risk and adjusted as necessary. The following matrix (Figure 12) shows risk rankings by
county and for the City of Rock Springs. Statewide maps depicting this data by county are
included in hazard sections to show local perception of hazards and risks across the state.
Maps were not created for expansive soils, snow avalanche, subsidence, and wind hazards
as there is limited information on those hazards.
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Figure 12. Risk Rankings from Local Mitigation Plan Risk Assessments
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AVALANCHE

Description

Wyoming is one of the top-ranking states for avalanche hazard because of its weather and
mountainous terrain coupled with outdoor recreation. Skiers, snowboarders, and
snowmobile operators are most commonly associated with avalanche hazards. However,
motorists and others not engaging in recreation are also at risk of being caught in an
avalanche. An avalanche is defined as a large mass of snow, ice, earth, rock, or other
material in swift motion down a mountainside or over a precipice (Merriam-Webster).

Avalanche risk is greatest in western Wyoming where there are mountain ranges and steep
slopes.

Figure 13. Jackson Peak Avalanche (November 2013)6

The Wyoming Department of Transportation (WYDOT) published the Snow Avalanche Atlas
in 2004 which profiles avalanche paths in Lincoln, Sublette, and Teton Counties that can
impact state and federal highways. Each of the 43 avalanche paths are documented with a
photo, milepost, and description including frequency interval and history.

® Bridger-Teton Avalanche Center Photos
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The following map shows areas in Teton County where snow avalanches have been
reported in dark red and areas where snow avalanches could occur in lighter red. This data
was compiled in 1973 from residents of the Town of Jackson as well as avalanche
specialists from the U.S. Forest Service, Department of Geology at Montana State
University, U.S. Forest Service, and U.S. Geological Survey.

Figure 14. Snowslide Possibilities near Jackson, Wyoming
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Avalanches cause two primary impacts—road blocks and death or injury. Since 1994 there
has been a trend of at least one fatality per year. Fatalities are the best-documented
impact related to avalanches and are significant simply because of the nature of the
hazard. Furthermore, there are costs associated with “search and rescue” and removal of
the deceased. The major costs associated with road blocks are snow removal and traffic
diversion, which both necessitate personnel and equipment. Another less frequent issue is
the cost associated with rescuing motorists involved in an avalanche.

History and Probability of Future Events
The following table lists loss-causing avalanche events and associated damage by county,
collected from SHELDUS and NCDC past events databases.

Table 15. Avalanche Events, Casualties, and Damage by County and Statewide (1960-2015)

Total Total Total Total Total Crop | Total
Events Injuries Fatalities Property Damage Damage
Damage
Albany 1 - 1 - - -
Big Horn - - - - - -
Campbell - - - - - -
Carbon 1 - 1 - - -
Converse - - - - - -
Crook - - - - - -
Fremont 19 3 3 - - -
Goshen - - - - - -
Hot Springs 2 0 0 - - -
Johnson - - - - - -
Laramie - - - - - -
Lincoln 35 6 6 $5,000 - $5,000
Natrona 3 3 - - - -
Niobrara - - - - - -
Park 2 0 0 - - -
Platte - - - - - -
Sheridan - - - - - -
Sublette 35 6 6 $5,000 $5,000
Sweetwater - - - S0 S0 S0
Teton 44 11 16 $5,000 - $5,000
Uinta - - - - - -
Washakie 1 - 1 - - -
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Total

Total Total Total Total Crop
County . .. Property
Events Injuries Fatalities Damage
Damage
Weston - - - - - -
Statewide 143 30 32 $15,000 1] $15,000

Avalanche fatalities provide the best indicator for locations of where events occur and
what populations are most threatened. According to the Colorado Avalanche Information
Center statistics for the past 62 years (1950-2012), Wyoming ranks sixth among the eight
states with the most avalanche fatalities.

In the past ten years, Wyoming’s ranking has improved slightly, with 26 of the 278
avalanche-related deaths occurring in Wyoming. This places Wyoming 7™ in the list and
represents 9 percent of avalanche deaths in the U.S. between the 2003/4 and 2012/13
SNOW seasons.

A historical list of avalanche events resulting in deaths is attached as Appendix O. There
have been 11 avalanche fatalities in Wyoming since the last mitigation plan update three
years ago, with a total of 88 recorded fatalities since 1918.

Avalanche deaths occur primarily in the backcountry where access is limited and the
recreating public enjoys recreational pursuits in beautiful terrain. Typically deaths result
from an avalanche triggered by those recreating in mountainous areas where the snow
pack is unstable and on a steep slope. The two activities generating by far the greatest
number of fatal avalanches in Wyoming are skiing and snowmobiling (Figure 15).
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Wyoming Avalanche Fatalities by Activity
Bridger Teton National Forest Avalanche Center
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Helicopter Skiing
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Lifi Skier

Lifi Skier Closed Area
Lifi Skier Oui of Area
Mail Carrier

On foot

Rancher

Ski Mountaineering
Ski Patroller

Skier in Vehicle
Snowmobiler
Snowmobiling
Snowshoer

Soldier

Tie Hack/snowshoer
Tubing

Figure 15. Wyoming Avalanche Fatalities by Activity

Figure 16’ shows the majority of fatalities occurred in western Wyoming, with most in the

Teton area. The Teton area presents an increased population of outdoor enthusiasts; an

increased population engaging in extreme winter sports; and the high angle, avalanche-

prone character of the terrain.

” http://www.jhavalanche.org/fatalityGraph/type/activity (Accessed 3/26/2014)
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Wyoming Avalanche Fatalities by Area
Bridger Teton National Forest Avalanche Center

Teton Area

Snow King

Gros Venires

Togwolee Area

Big Holes, Idaho

Sali River Range

Yellowsione

Other

Figure 16. Wyoming Avalanche Fatalities by Area

The table below shows counts of avalanche fatalities by area and also by activity or travel.

Data was pulled from the Bridger Teton National Forest Avalanche Center on 11/2/2015.

Table 16. Avalanche Fatalities by Area and by Activity

. . Total
Avalanche Area Activity/Travel Fatalities T
Backcountry Skier 2
Climber 1
Absarokas & Togwotee Hunter 1 o
Pass/Continental Divide Trails Snowmobiler 4
Snowmobiling 1
Tie Hack/snowshoer 1
Big Horn Range Backcountry Skier 1
Gros Ventre Range Backcountry Skier 4 4
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Total
Fatalities

Avalanche Area Activity/Travel Fatalities

=

Backcountry Skier

[EEN

. . Helicopter Skiing
Salt River and Wyoming Ranges - 13
Snowmobiler

[
o

Snowshoer

Sierra Madre Range Snowmobiler
Lift Skier Out of Area
Ski Patroller
Backcountry Skier

Snow King Mountain

Snowy Range Snowmobiler
Tubing
At work
Backcountry Skier

Backcountry
Snowboarder
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=
[e)]

I

Climber

Freighter

Lift Skier

Lift Skier Closed Area
Lift Skier Out of Area
Mail Carrier

On foot

Rancher

Teton Range, Snake River Range &

Jackson Hole 49

Ski Mountaineering

Ski Patroller

Skier in Vehicle

Snowmobiler

Snowmobiling

Backcountry Skier
Yellowstone Snowshoer

Soldier

P R, NP OO R WWERLRRFRPNWERERENPRPR W

Statewide Total 90

Figure 17 shows the greatest number of avalanche fatalities in the U.S. occur in the 20-30
year age group. This age group tends to be more focused on strenuous, outdoor activities,
and therefore it follows that this age group would be more susceptible to this risk.
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Because avalanches are typically a back-country hazard in mountainous areas and do not
typically occur in populated areas, there is limited risk to significant portions of the
population. The one segment of the population most vulnerable to avalanche danger is
individuals taking advantage of winter recreation opportunities in the mountains, typically
skiers, snow boarders and snowmobilers. Skiers and snow boarders recreating within
developed ski areas are less vulnerable to avalanche hazards, as ski area staff ensure
known avalanche hazard areas within their boundaries are mitigated utilizing various
methods. Those most vulnerable are those drawn to recreate outside developed ski areas
where mitigation efforts may or may not be taken.

Fatalities by Age
1950-2006

= 60
56-60
51-55

48--50
41-45
36-40
31--35
26--30
21--25
16--20
11--15

<10

121

0 20 40 60 80 100 120 140

A B informatonCenter

Figure 17. U.S. Avalanche Fatalities by Age®

Probability
Avalanche event frequency is calculated statewide and by county below and is based on
loss-causing events, 1960-2015, collected from SHELDUS and NCDC databases.

Table 17. Avalanche Event Frequency

Total Time
Events Period

Frequency Probability

County

® http://avalanche.state.co.us/accidents/statistics-and-reporting (Accessed 3/26/2014)
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County -IIE-\(:::Its -II;IeTii d Frequency Probability
Albany 1 - 2%  Occasional
Big Horn - - 0% | Unlikely
Campbell - - 0%  Unlikely
Carbon 1 - 2% | Occasional
Converse - - 0%  Unlikely
Crook - - 0% | Unlikely
Fremont 19 - 34% | Likely
Goshen - - 0% | Unlikely
Hot Springs 2 - 4%  Occasional
Johnson - - 0% | Unlikely
Laramie - - 0%  Unlikely
Lincoln 35 55.5yrs 63% | Likely
Natrona 3 - 5% Occasional
Niobrara - - 0% | Unlikely
Park 2 - 4%  Occasional
Platte - - 0% | Unlikely
Sheridan - - 0%  Unlikely
Sublette 35 - 63% | Likely
Sweetwater - - 0%  Unlikely
Teton 44 - 79% | Likely
Uinta - - 0%  Unlikely
Washakie 1 - 2% | Occasional
Weston - - 0%  Unlikely
Statewide 143 55.5yrs 3% | Likely

Highly Likely = Value 4
143 Reported + 55.5 years = 2.6 Avalanche events every year or a >100.0 % annual probability of an Avalanche

event

Vulnerability and Loss Estimates

Local Risk Assessments
Figure 12 in the Local Risk Assessment Summary section of this plan lists risk rankings by
hazards taken from local mitigation plan risk assessments. Rankings are all calculated
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slightly differently; each considers probability and potential impact to people and property.
Some also consider interruption of services, spatial extent, warning time, and duration. Six
counties profiled avalanche in local plan risk assessments; Albany, Carbon, and Sublette
ranked the risk as medium and Lincoln, Park, and Washakie ranked the risk as low.

Large population areas are not typically subject to avalanche risk, leading to a low risk
categorization by local jurisdictions. Many counties located on the plains do not address
snow avalanches as a hazard within their plan which would be expected of counties
without the steep slopes.

Statewide Risk Assessment

Most loss causing avalanche events have happened in Lincoln, Sublette, and Teton
Counties. The following counties have experienced fatalities as a result of avalanche
events: Albany, Carbon, Fremont, Lincoln, Sublette, Teton, and Washakie.

Changes in Development

Of the counties that identified avalanche as medium risk in local risk assessments and have
the most loss causing events in the state, Sublette County has the highest projected rate of
population increase. Sublette County has the highest projected rate of population increase
in the state; Towns of Big Piney, Marbleton, and Pinedale have a projected increase of
74percent.

In the case of development’s impact on avalanche risk, this is one area where the risk
actually seems to diminish as areas are developed. This is true, not because of
development itself, but because of mitigation efforts undertaken to protect the population
within developed areas. Avalanche is recognized as a hazard and mitigated in avalanche-
prone locations throughout the state where development exists. Avalanche areas known to
have the potential to interfere with highways and roads are typically mitigated prior to
endangering residents.

State Facilities at Risk

There are 626 state facilities in Fremont County, 78 in Lincoln, 82 in Sublette, and 99 in
Sweetwater that might be at risk to the avalanche hazard. Proximity of state facilities and
the avalanche hazard should be studied for the next plan update.

Transportation corridors are particularly at risk to landslides in northwestern Wyoming.

There were no recorded losses to state facilities from landslides.
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Risk Factor

The following table shows scores for each of the risk factor criteria, as determined by risk

assessment data and by members of the State Plan stakeholder group, as well as the final
risk factor and overall risk rating.

Table 18. Avalanche Risk Factor and Risk Rating

Spatial Warning Risk Risk

Hazard Probability Impact Duration

Extent Time Factor Rating
Weight 30% 30% 20% 10% 10%
2.5 Moderate
Snow Avalanche @ 4.0 1.6 1.4 3.3 1.4
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DAM FAILURE

Description

Figure 18. Photo from Wyoming State Engineer’s Office Web’

Wyoming has more than 30,000 dams and reservoirs, and sizes range from more than one
million acre-feet in Pathfinder and Seminoe reservoirs located above Casper to small
coalbed methane and stock reservoirs scattered throughout the state. Of these dams, only
1,518 rise to the ‘Safety of Dam’ (SOD) size which is defined, generally, as either greater
than 20 feet tall or holding more than 50 acre feet of water. The dams and reservoirs serve
an important role for Wyoming residents and industry.

Water remains a critical resource throughout the state. Water conservation is
accomplished in part through the utilization of dams. Dams control flooding and conserve
water for summer months when rainfall is limited. The use of dams is significant to
Wyoming’s water management. Most counties have multiple dams located within their
borders, each of which represent both a hazard to property and residents, as well as a
benefit to the community.

The U.S. Bureau of Reclamation controls most of the larger dams in the state. The dams
and reservoirs have inundation maps maintained by the U.S. Bureau of Reclamation in

? https://sites.google.com/a/wyo.gov/seo/surface-water (Accessed 8/14/2013)
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preparation for potential dam failure. Because of security concerns, inundation data is not
available to the public, making the study and analysis of inundation areas for the purposes
of publication within this plan unproductive.

Dams rarely fail, either completely or partially, but when they do it may be a life and safety
hazard for those downstream. Wyoming State Statutes 41-3-307 through 41-3-317 legislate
the safety of dams and the role the state plays in ensuring their safety.

Overtopping failures result from uncontrolled flow of water over, around, and adjacent to
the dam. Approximately 70 percent of failures are from floods and overtopping. Older
dams are most susceptible to overtopping failure. Foundation and structural failures are
usually tied to seepage through the foundation of the main structure of the dam. Seepage
or piping accounts for about 12 percent of dam failure. Deformation of the foundation or
settling of the embankment can also result in dam failure. Below is a chart of dam failure
causes provided by the Association of State Dam Safety Officials.

Cause of Dam Failures: 1975-2001

Fraction

Figure 19. Dam Failure Causes®’

1% http://www.damsafety.org/news/?p=412f29c8-3fd8-4529-b5c9-8d47364c1f3e#FailureCauses
(Accessed September 4, 2013)
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The Wyoming State Engineer’s Office (WSEOQ) regulates dams more than 20 feet high or
with a storage capacity of 50 acre-feet or more, although smaller dams are also regulated if
the potential for failure indicates a need. According to the WSEO web site™, as of 2011 the
WSEO regulates 1,518 dams. As a part of the regulatory process the WSEO inspects these
dams once every five years. Of these dams, 81 are rated high hazard, 109 are rated
significant hazard, and 1,328 are rated low hazard.

The U.S. Army Corps of Engineers (USACE) completed inspections of nonfederal dams in
1981. The four-year project included compiling an inventory of about 50,000 dams
nationally, and conducting a review of each state’s capabilities, practices, and regulations
regarding design, construction, operation, and maintenance of dams. Evaluation of each
dam and assigning a hazard potential based on the downstream effects should one of the
dams fail was also part of the inventorying process.

Dams are classified based upon hazard potential. This classification is based on the
consequences if a dam were to fail, not on the potential of failure, or the existing condition

of the dam. The dams were rated (1) high, (2) significant, and (3) low hazard. The Corps of
Engineers based the hazard potential designation on such items as acre-feet capacity of the
dam, distance from nearest community downstream, population density of the
downstream community, and age of the dam. High hazard dams would, in case of dam
failure, likely cause loss of life. Significant hazard dams would, in case of failure, likely cause
significant property damage, but no loss of life. Failure of a low hazard dam would likely
cause only minimal property damage. Hazard potential classification is no guarantee of
safety.

Table 19 was provided by the WSEO and lists high hazard dams in the state, sorted by
county, and indicates whether an Emergency Action Plan is in place. There are a total of 87
high hazard dams in the state and ten are without an emergency action plan. Table 20
summarizes counts of high hazard dams by county.

Table 19. High Hazard Dams Emergency Action Plan Availability

NAME COUNTY EAP
ROB ROY ALBANY Y
SHELL CREEK BIG HORN Y
ADELAIDE BIG HORN Y
LEAVITT BIG HORN N
WESTSIDE CAMP