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Executive Summary

The purpose of the Alamosa County Hazard Mitigation Plan is to provide local officials with a
tool to guide policies and actions that can be implemented to reduce risk and future losses
from natural hazards. Information in this plan is intended for use by local officials to help
guide mitigation activities and inform decisions on local land use policy int he future.
Nationwide, proactive mitigation planning has proven to help reduce the cost of disaster
response and recovery to communities and property owners by protecting critical community
facilities, reducing liability exposure, and minimizing overallco mmunity impacts and
disruption.

Formal approval of this plan by the Federal Emergency Management Agency (FEMA) also
assures that participating jurisdictions in  Alamosa County will remain eligible for federal grant
funding under F Batbh &ant Plegam (HYGRY Pre-Disaster Mitigation (PDM)
program and Flood Mitigation Assistance (FMA program. Participation in the multi -hazard
mitigation planning process also allows jurisdictions to earn planning credits for the National

Flood Insurance Progrand s Communi ty Rating System (CRS).

Although Alamosa County has been spared serious consequences due to natural hazards over
the last five years, s everal significant natural hazard events have occurred in the San Luis
Valley since the last update of this plan, most notably the West Fork Fire Complex in June
2013, a federally -declared fire emergency that cost more than $33 million to contain.
Information about that event, as well as other smaller -scale events, is provided in the table
below.

Incident Date(s) Location Impacts
Streams Lake May 31-June 2, Mineral County Approximately 100 acres of forest
Fire 2013 burned
West Fork Fire  June 5-July Mineral County 109,615 acres burned; FEMA PA
Complex 31, 1013 Grant: $7.9 million
Flood-Crestone May 4June 16, Saguache County, Federally declared for Public
2015 Town of Crestone  Assistance (DR4229); >$100,000
damage to roads and bridges
High Water June 8, 2015 Conejos County County bridge on CR 13 damaged
Event and closed for several days
Ice Jam Flood December 28, Conejos County Ice dam at CR H and CR 13 caused
2015 water to approach homes; 3 -day
effort by Road/Bridge to clear ice
Beaver Park February 24- Rio Grande Depressions on dam embankment
Dam Incident March 20, 2016 County triggered drawdown of reservoi r

until stabilization work completed

The mitigation actions identified in this updated plan are based on an assessment of hazards
and risks and a planning process that engaged a wide range of stakeholders, including the
general public. The research exami ned the recorded history of losses resulting from natural
hazards, and analyzed the future risks posed by these hazards. The matrix below identifies
the 12 natural hazards profiled in this plan and assesses each hazard with respect to



probability and sever ity of consequences. The Risk Assessment Worksheet in Chapter Four
provides additional details on this process.

Severity > Catastrophic | Critical Limited Negligible
Probability v
Highly Likely Windstorm
Likely Flood Drought Hail
Winter Storm | Lightning

Tornado

Wildfire
Occasional Levee Failure Landslide

Avalanche
Unlikely Earthquake

Based on this hazard assessment, risks to community assets were identified and the
vulnerability of people and property to these risks wa s assessed. The following goals were
established to guide the development of the mitigation strategy:

1. Reduce loss of life and personal injury caused by natural hazards
2. Reduce damage to critical facilities, personal property, and other community assets
3. Minimize economic losses associated with natural hazards.

A mitigation strategy for achieving these goals is highlighted by a range of distinct mitigation
actions, summarized in the table below.

2016 Mitigation Actions

#

Description/Benefits

Alamosa County

1

Seek updated FEMA digital flood maps (DFIRMs) and
explore local Base Flood Elevation (BFE) mapping
opportunities

Implement the recommendations of the Rio Grande
Headwaters Restoration Project (RGHRP)

Increase public awareness of severe weather hazards
and identify opportunities for exposing students to
mitigation studies, actions and plans

Increase shelter capacity throughout the county
(coordinate with the Red Cross)

Revise land use regulations to include flood and
wildfire mitigation

Lead Agency

Land Use

Rio Grande Headwvaters
Restoration Project
(RGHRP)

OEM

OEM

Land Use

Priority

High

High

Medium

High

Medium



10

11

12

Improve flood permitting process and regulate
floodplain in conformance with NFIP requirements
Conduct study and develop a shelter plan for
vulnerable populations in unincorporated areas,
including the town of Hooper

Incorporate student population into mitigation
studies, actions, and/or planning

Improve preparedness for long-term power outag es
and increase awareness of alternate energy sources
Improve education and awareness of fuels reduction
techniques in wildland -urban interface areas

Work with the State of Colorado and the National
Weather Service to identify funding and support for
the placement of a Doppler radar tower in the area
to improve weather predictions and warnings
Investigate opportunities for mitigating health
hazards resulting from windstorms that produce
particulate matter in excess of health standards

City of Alamosa

13

14

15

16

17

18

19

Address issues raised in the US Army Corps of
Engineers Study Continuing Eligibility Inspection (CEI)
9/15/2008

Improve flood permitting process and regulate
floodplain in conformance with NFIP requirements

Seek updated FEMA digital flood maps (DFIRMs) and
explore local Base Flood Elevation (BFE) mapping
opportunities

Develop shelter plan for vulnerable populations

within the City of Alamosa

Increase public awareness of severe weather hazards
and identify opportunities for exposing students to
mitigation studies, actions and plans

Improve preparedness for long-term power outages
and increase awareness of alternate energy sources
Incorporate goals and principles of the Alamosa
County Hazard Mitigation Plan into process of
developing new City Comprehensive Plan

Town of Hooper/Community of Mosca

20

21

Develop shelter plan for vulnerable populations

within the town of H ooper and neighboring areas of
unincorporated Alamosa County

Increase public awareness of severe weather hazards

Alamosa County Fire Protection District

22

Increase public awareness of severe weather hazards

Rio Grande Water Conservation District

Land Use

OEM

OEM

OEM/Land Use

Alamosa Fire Protection

District/Colorado State
Forest Service
OEM

Public
Health/Emergency
Preparedness and
Response

Alamosa Public Works
City of Alamosa
Floodplain
Administrator

City of Alamosa
Floodplain
Administrator
Alamosa FPD

OEM, City of Alamosa

Alamosa Public Works

City of Alamosa

OEM/Town of Hooper

OEM/Town of Hooper

OEM/ACFPD

Medium

High

Medium
Medium

High

High

Medium

High

Medium

High

High

Medium

Medium

High

High

Medium

Medium



23 | Establish and maintain a water conservation process Rio Grande Water Medium
for protecting aquifer levels Conservation District

This updated version of the Alamosa County Hazard Mitigation Plan builds on the original 2010
version, incorporating current hazard research, studies and information about natural hazard
events that have occurred in the county since 2010. Like the previous version, this updated
plan includes a regional mitigatio n element that addresses hazards, goals and mitigation
actions that are common to counties in the San Luis Valley region (Alamosa County, Conejos
County, Mineral County, Rio Grande County, and Saguache County).

Project management and technical planning ass istance to facilitate u pdates to this pl an were
provided by the following individuals and organizations:

1 AlamosaCounty Emergency Managerd Project Manager

9 San Luis Valley Hazard Mitigation Steering Committee (Alamosa, Conejos, Mineral, Rio
Grande and Sagwache Counties) dProject Oversight

1 AlamosaCounty Planning Team d Data Collection, Review and Guidance

9 Colorado Division of Homeland Security and Emergency Managementd Technical
Planning Assistance

1 Consultant/Contractor dResearch and Plan Development

In addition to Alamosa County, the City of Alamosa, Alamosa County Fire Protection District,
Town of Hooper and the Rio Grande Water Conservation District also participated in
development of this updated plan. T he collaborative effort further demonstrates the ongoing
commitment in Alamosa County to reducing risks to people and property posed by natural
hazards, in addition to maintaining eligibility for federal funding.



Chapter One
Introduction

1.1 Purpose

The purpose of this plan is to provide AlamosaCounty and political subdivisions within the
county with a comprehensive hazard mitigation strategy for reducing long -term risks to
people, property and natural resources It is the intent of this plan  to help ensure that
Alamosa County remains a safe place to live and work and to provide a framework for
addressing potential future hazards through hazard mitigation planning.

Hazard mitigation is definedby FEMAas dany sustained action taken
long-term risk to human life and property froma hazard event. 6 Mitigation
communities by reducing loss of life and property damage.

1.2 Participating Jurisdictions

1 AlamosaCounty
1 City of Alamosa
1 Town of Hooper
1 Alamosa County Fire Protection District
1 Rio Grande Water Conservation District

1.3 Background and Scope

While some communities are less hazard-prone than others, there are no hazard -free

communities and all communities face some degree of ris k from natural disasters. Each year

in the United States, disasters take the lives of hundred s of people and injure thousands

more. Nationwide, taxpayers pay billions of dollars annually to help communities,

organizations, businesses, and individuals recover from disasters. Recent flood, tornado and
wildfire disasters al dchavgha@deVastatirgihpdcts forfcommaonitesRa n g e
like Windsor, Jamestown, Evans, Longmont, Boulder, Lyons and Colorado Springs.

Disasters canweaken local economies and dramatically reduce local tax bases. The rising cost
of natural disasters has sharpened int erest in identifying effective ways to reduce

vulnerability to hazards. Many disasters are predictable, and much of the damage caused by
these events can be alleviated or even eliminated by implementing cost -effecti ve hazard
mitigation measures.

Hazard mitigation planning is the process through which hazards that threaten communities
are identified, likely impacts of those hazards are determined, mitigation goals are set, and
appropriate strategies to lessen impacts are determined, prioritized, and impleme  nted.
Hazard mitigation plans assist communities in reducing risk from hazards by identifying
resources, information, and strategies for risk reduction. This plan documents the local
hazard mitigation planning process, identifies relevant hazards and risks and outlin es the
strategies that will be used to decrease vulnerability and increase resilience and
sustainability.

t

c



1.4 Mitigation Planning Requirements

This plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000
(Public Law 106-390) and the DMA 2000implementing regulations set forth by the Interim
Final Rule published in the Federal Register on February 26, 2002 (44 CFR §201.6) and
finalized on October 31, 2007 . These regulations established the requirements that local
hazard mitigation plans must meet in order for a local jurisdiction to be eligible for certain
federal disaster assistance and hazard mitigation funding under the Robert T. Stafford
Disaster Relief and Emergency Act (Public Law 93-288), also known as the Stafford Act.

Significant steps in the process of preparing this updated plan included (a) forming a local
planning committee, (b) preparing a strategy for public involvement, (c) identify ing and
assesing natural hazards, (d) determining the vulnerability of community assets to identified
natural hazards, and (e) then determining a corresponding set of measures and actions to
minimize or manage those risks.

1.5 Grant Programs Requiring Hazard Mitigation Plans

FEMAapproved hazard mitigation plans qualify co mmunities for the following federal
mitigation grant programs:

1 Hazard Mitigation Grant Program (HMGP)

9 Pre-Disaster Mitigation (PDM)

i Flood Mitigation Assistance (FMA)
The HMGP and PDM grant programs are authorized under the Stafford Act and DMA2000. The
HMGP is a state competitive grant program for communities in areas covered by a recent
disaster declaration. The PDM grant program isalso competitive but is available on an annual
basis and dces not require a disaster declaration; they rely on specific pre -disaster grant
funding sources.

Disaster-Funded Mitigation Assistance

Hazard Mitigation Grant Program (HMGP)
Provides grants to States, Tribes, and local entities to implement long -term hazard
mitigation measures after a major disaster declaration. The purpose of the HMGP is to
reduce the loss of life and property due to natural disasters and to enable mitigation
measures to be implemented during the immediate recovery from a disaster. Projects
must provide a long-term solution to a problem, for example, elevation of a home to
reduce the risk of flood damages as opposed to purchasing supplies to fight the flood.
I n addition, a projectds potential savings mus
the project. Funds may be used to protect property or to pu rchase property that has
been subjected to, or is in danger of, repetitive damage. The amount of funding
available for the HMGP under a disaster declaration is limited. The program may
provide a state or tribe with up to 15 percent of the total disaster gr ants awarded by
FEMA. The costshare eligibility requirement for this grant is 75 percent federal/25
percent non-federal. Funding from other federal sources cannot be used for the 25
percent share with one exception. Funding provided to states under the Co mmunity
Development Block Grant program from the Department of Housing and Urban
Development can be used to meet the non -federal share requirement.



Hazard Mitigation Assistance Programs

Pre-Disaster Mitigation (PDM) Program
Provides funds to States, Tribes, and local entities, including public universities, for
hazard mitigation planning and the implementation of mitigation projects prior to a
disaster event. Grants are awarded on a nationally competitive basis. Like HMGP
fundi ng, a PDM ghsawnpgsanust lie snorg than thencost of
implementing the project. In addition, funds may be used to protect either public or
private property or to purchase property that has been subjected to, or is in danger
of, repetitive damage. The cost -share eligibility requirement for this grant is 75
percent Federal/25 percent non -Federal. There is approximately $50 million to $150
million available each year ($90 million was allocated for FY 2016).

Flood Mitigation Assistance (FMA) GrantProgram
The goal of the FMA grant program is to reduce or eliminate flood insurance claims
under the National Flood Insurance Program (NFIP). Particular emphasis for this
program is placed on mitigating repetitive loss properties. Repetitive loss properties
are properties for whic h two or more NFIP losses of at least $1,000 each have been
paid within any 10 -year period since 1978. Grant funding is available for three types of
grants, including planning, project, and technical assistance. Project grants, which use
the majority ofth e programds total funding, are awarded
entities for planning and technical assistance and/or to apply mitigation measures to
reduce flood losses to properties insured under the NFIP. The cost -share eligibility
requirement for t his grant is 75 percent federal/25 percent non -federal. For FY 2016,
$199 million was allocated for FMA program grants nationwide.

1.6 Plan Organization
The Alamosa County Hazard Mitigation Plan is organized as follows:

il Exe;cutive Summary
A Provides an overview of the process and findings

q Chgpter 1 dIntroduction

A Describes the plands purpose, participat
mitigation planning requirements, and federal hazard mitigation
programs

1 Chapter 2 8 Community Profile
A Provides a general description of the county, including its location,
geography, climate, history, population, economy and government
9 Chapter 3 8 Planning Process
A Describes the process used to develop the updated plan, including how
it was prepared, who was involved in the process, a nd how the public
was involved
1 Chapter 4 dRisk Assessment
A Identifies and profiles the hazards that could affect the county, assesses
vulnerability to those hazards, provides an inventory of critical facilities
and other community assets, describes land -use trends, and assesses
capability related to mitigation
9 Chapter 5 6 Mitigation Strategy



A Identifies , assesses and prioritizes goals and actions to mitigate hazards
in each patrticipating jurisdiction , based on the risk assessment, and
includes a strategy for implementation

9 Chapter 6 dPlan Adoption, Maintenance and Evaluation

A Provides a formal process for monitoring, evaluating and updating the
plan, identifies methods for continued public involvement, and
describes how the updated plan will be incorporated i nto existing
planning mechanisms

9 Chapter 7 dRegional Coordination

A Provides a regional mitigation element that addresses hazards, goals
and mitigation actions that are common to counties in the San Luis
Valley region

1 Appendices

A A. Acronyms

. Plan Participants

. References and Resources

. Documentation of the Planning Process

. Disaster Mitigation Act of 2000 (DMA 2000) Summary
. FEMA Plan Review Tool

. Record of Adoption

> > > >
OTMmMmoOm>



Chapter Two
Community Profile

AlamosaCounty is located in the heart of the San Luis Valley (the Valley) of south central

Cdorado. Figure 2.1 showsAlamosaCount yds | ocat i oThe Gityof Alamosat he st at
and the Town of Hooper are the only incorporated municipalities in Alamosa County. The

county seat, th e City of Alamosa, is located in the middle of the county, and is the largest

city in the San Luis Valley. The Town of Hooper ds
both Alamosa and Saguache Counties. The greatest population areas within the Town o f

Hooper are within Alamosa County, therefore they have chosen to participate in the Alamosa

County Plan. Alamosa East is a censusdesignated place covering 3.6 square miles of

unincorporated land. Mosca is an unincorporated town with a post office.

Table 2.1 Alamosa County Facts and Figures

Alamosa County Facts and Figures

Alamosa City of Town of

County Alamosa Hooper
Latitude 37.654039N  37.4389N 37.74278N
Longitude -105.87600W -105.861W  -105.8753W
Land Area (Square Miles) 723.00 5.51 0.25
Elevatio n (Feet) 7,559 7,543 7,559
Population (2010) 15,455 8,780 103
Population (2014 ACS 5 -Year Estimated) 16,111 9,427 79
Population (2015 Estimated) 16,496 9,819 103

2.1 Geography and Climate

Geography

Spanning 8,000 square miles, the San Luis Valley isthe world's largest alpine desert. It is
approximately 122 miles long and 74 miles wide, extending from the Continental Divide on
the northwest rim into the state of New Mexico on the south. Mountain ranges with peaks
reaching elevation over 14,000 feet s it on each of the Valley d&the Sangre de Cristo range to
the east and the San Juan Mountains to the west.

The San LuisValley sits atop the Rio Grande Rift, a split in the crust of the Earth where the
sides are pulling away from each other. The Valley fl oor is covered with approximately 30,000
feet of rock, sand, and earth, deposited over millions of years as the rift has separated and

the surrounding mountains have eroded. A number of mountain streams flow into the Valley
and then sink into the desert sa nd creating an expansive aquifer under the Valley floor. The
only surface water to leave the valley is the Rio Grande River, which runs through the City of
Alamosa



Figure 2.1 Map of Alamosa County
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Climate

The climate of the Valley is marked by moderate summers and cold winters, light

precipitation and many days of sunshine each year. 80 percent of the annual precipitation
occurs from April to October. Typically, light scattered showers will resu It from
thunderstorms that develop over the mountains and move into the Valley during the
afternoon, providing the county with approximately 7.6 inches of rain per year and an

average summer temperature of 65 degrees. The county receives approximately 41.7 inches
of snow each winter with an average temperature of 14 degrees. Although the winters are
cold, AlamosaCounty experiences approximately 350 days with sunshine per year.

2.2 History

The San Luis Valley was long part of the lands of the Ute Indian T ribes. The Spanish, and later
the Mexicans, slowly conquered the area from these tribes during the 17th and 18th
centuries. The Valley was the first region of Colorado to be settled by Europeans. The area
was administered as part of the Spanish, later Mexi can, province of Nuevo Mexico (New
Mexico) until the area was purchased by the United States as part of the Treaty of Guadalupe



Hidalgo in 1848. Extensive settlement began in the Valley by Hispanic farmers and ranchers in
the 1850s. Today, the Valley has t he largest native Hispanic population in Colorado and many
families are directly descended from the original Nuevo Mexican settlers. The Valley became
part of the Territory of Colorado in 1861. For the remainder of the 19th century , the Valley
saw the removal of the Native Americans to reservations elsewhere and the slow migration of
farmers and ranchers into the area.

Alamosa County was created by the Colorado legislature on March 8, 1913. The county name
is the Spanish word for a grove of cottonwood tree s. The City of Alamosa was established in
May 1878 by the Denver and Rio Grande Railroad and quicklybecame an important rail

center. The railroad had an extensive construction, repair and shipping facility in Alamosa for
many years and headquartered its r emaining narrow gauge service here. Alamosa remains the
commercial center of the Valley and is now a tourist town with many nearby attractions
including the Great Sand Dunes National Park. Alamosa is home to Adams State University and
Trinidad Junior Colle ge. The Town of Hooper is a primarily farming and ranching town,
although nearby points of interest, such as the UFO Watch Tower, bring tourists as well.
Three of Coloradods eight National Wildlife Refug
includin g the Alamosa NWR, Baca NWR, and Monte Vista NWR.

2.3 Population

According to the most current U.S Census,between 2010 and 2015 the population of Alamosa

County grew at a relatively slow rate (6.7 %), the City of Alamosa experienced slow-to-modest

growth (11.8%) , and the Town of Hooper dabledpdbelowt ati on was
describes some of the demographic and social characteristics of AlamosaCountyd s popul ati on

Table 2.2 Demographic and Social Characteristics of Alamosa County

Population Charac teristics

Alamosa City of Town of

County Alamosa Hooper
Population (2010) 15,455 8,780 103
Population (2014 ACS 5Year Estimated) 16,111 9,427 79
Population (2015 Estimated) 16,496 9,819 103
Median Age 30.8 28.0 57.5
Population 65 Years and Over 1,926 1,019 16
Female Population 8,232 4,990 36
Male Population 7,879 4,437 43
Average Household Size(2010) 2.45 2.37 2.34
Average Family Size(2010) 3.07 3.07 3.14
Percent of Total Population with Disabilities 15.8 15.8 39.2
Residents w/Disabilities | ess than 18 Years Old 156 120 0
Residents with Disabilities 18-64 Years Old 1,578 946 15
Residents with Disabilities over 65 Years Old 753 377 16
Residents with Health Insurance Coverage 13,665 7,952 75
Percent of Residents with High School Degree 84.6 83.0 91.1
Percent of Residents w 241 26.6 14.3

Source: U.S. Census Bureau, American Community Service, 20162014 5 Year Population Estimate
(except where noted as 2010 Census)



2.4 Economy

Select housing and economic characteristics for Alamosa County, the City of Alamosa and the
Town of Hooper are provided in the table below. For the period 2010 -2015, the Alamosa
County Department of Building Safety issued an average of approximately 50 building permits
per year.

Table 2.3 Economic and Housing Characteristics of AlamosaCounty

Economic and Housing Statistics

Alamosa City of Town of

County Alamosa Hooper
Median Household Income 31,400 26,057 12,375
Percent of Total Population that is Unemployed  10.7 12.0 0.0
Percent of Families Living below Poverty Level 17.4 20.7 46.7
Percent of People Living below Poverty Level 27.9 33.8 58.2
Total Housing Units 6,627 3,928 63
Vacant Housing Units 634 245 18
Homeowner Vacancy Rate 1.5 1.5 0.0
Rental Vacancy Rate 3.4 3.6 0.0
Net Building Permits (2014-2015) 52 N/A N/A

Source: U.S. Census Bureau, American Community Service, 20162014 5 Year Population Estimate

The total number of employees located in Alamosa County in 2014 was 5,409 and the total
number of business establishments was 491. Health Care and Social Assistance was the largest
major industry sector (1,659 employees/66 establishments), followed by Retail Trade (1,045
employees/86 establishments), and Accommodation and Food Services (633 employees/45
establishments). Table 2.4 below shows a list of the top 12 major industries in Alamosa
County in 2014 (the data does not include most government employees, railroad employees
and self-employed individuals).

Table 2.4 Industry Distribution in Alamosa County

Industry Establishments Employees

Health Care and Social Assistance 66 1,659
Retail Trade 86 1,045
Accommodation and Food Services 45 633
Finance and Insurance 38 381
Construction 43 255
Wholesale Trade 20 198
Transportation and Warehousing 18 165
Administrative Support/ Waste Management 23 165
Professional, Scientific and Technical Services 40 149
Real Estate and Rental/Leasing 18 119
Arts, Entertainment and Recreation 7 41
Other Services (except Public Administration) 48 227
Total (All Industries) 491 5,409

Source: U.S. Census Bureau,2014 County Business Patterns



2.5 Government

A Board of County Commissioners governs the County. The County government includes 21

departments and includes Planning and Zoning, Building Safety, Public Health, Emergency

Management, Environmental Health , Road and Bridge, and the Sherif
Administrator serves as the chief operating official of the county and is responsible for all

county departments. The City of Alamosa is a Home Rule Municipality, and operates under t he
Council-Manager form of government. Hooper is a Statutory Town with a County Clerk and no

regular staff.



Chapter Three
Planning Process

3.1 2016 Plan Update Process

The overall effort to obtain a planning grant and complete the latest updates was  guided by
the San Luis Valley Hazard Mitigation Steering Committee (Steering Committee), composed of
emergency managersfrom each of the five counties and select state and regional partners.

The Steering Committee was established to address hazards, identify goals, and explore
opportunities for collaborative mitigation actions on a regional level.

Table 3.1 San Luis Valley Hazard Mitigation Steering Committee

San Luis Valley Hazard Mitigation Steering Committee

Alamosa County Emergency Management

Conejos County Emergency Management

Mineral County Emergency Management

Rio Grande County Emergency Management

Saguache County Emergency Management

San Luis Valley Emergency Preparedness and Response (EPR)

San Luis Valley Regional Emergency Trauma AdvisoryCommittee (RETAC)

The planning process began with a Steering Committee kickoff meeting in Alamosa on January
28, 2016. At the initial meeting, the Steering Committee discussed future steps and

milestones, including reconvening County Planning Teams, scheduling county -level kickoff
meetings, providing opportunities for public involvement, and coordinating with partner
agencies

The project to update the AlamosaCounty Hazard Mitigation Plan was managed bythe
Alamosa County Emergency Managerand funded by a combination of federal grant and local
funds. Technical planning assistance was provided by staff from the Colorado Division of
Homeland Security and Emergency Management. The services of a planning consultant were
secured to conduct research, facilit ate data collection, incorporate best available current
data into revisions, and produce draft and final plan documents in accordance with DMA 2000
requirements.

Updates to this plan were based on research from a wide variety of sources, historical

perspectives, and future projections of vulner ability and resource capacity. Updates were
completed using the most current state and federa
Mitigation Planning Handbook (March 2013), to ensure that the plan met federal

requirements. A concerted effort w as also made to ensure that 2016 revisions were consistent

with information in the Colorado Natural Hazards Mitigation Plan (December 2013), including

the definition and detailed description of each haza rd profiled in Chapter 4, Ri sk Assessment.



3.2 Multi -Jurisdictional Participation

AlamosaCounty invited incorporated towns and cities and special districts within the county

to participate in revisions to the multi -jurisdictional plan. In accordance with DMA 2000, each
particip ating jurisdiction must be involved in the planning process and formally adopt the
mitigation plan. Participating jurisdictions that adopt this plan remain eligible for FEMA

hazard mitigation grant funding. Other jurisdictions participating in the process  can also
receive FEMA grant funds, but only if the project is consistent with this plan and an eligible

local government entity agrees to apply on their behalf.

Table 3.2 Alamosa County Hazard Mitigation Planning Team

Alamosa County Hazard Mitigation Planning Team
Adams State University

Alamosa Fire Department

Alamosa Police Department

Alamosa County Administration

Alamosa County Emergency Management

Alamosa County Human Services

Alamosa County Land Use

Alamosa County Public Health

Alamosa CountyRoad and Bridge

American Red Cross

City of Hooper Town Clerk

Colorado Division of Fire Protection and Control
Colorado Division of Homeland Security and Emergency Management
Colorado Division of Water Resources

Colorado State Forest Service

Colorado State Patrol

Conejos County Emergency Management

Costilla County Emergency Management

DaVita Dialysis

Mineral County Emergency Management

Rio Grande Water Conservation District

Saguache County Emergency Management

San Luis Valley Emergency Preparelness and Response
San Luis Valley Regional Medical Center

San Luis Valley Regional Emergency Trauma Advisory Council

The Alamosa County Hazard Mitigation Planning Team (Planning Team) was reconvened to
provide needed data, review draft updates, and as sist with development of new and updated
mitigation actions.

3.3 10 -Step Planning Process

The planning process followed for the 2016 plan updatesc o n f or ms sfoor-plkageNDMA
processandthe 10ost ep process used for FEMA®RS)am@dé&loothuni ty R:
Mitigation Assistance (FMA) programs Table 3.3 shows how the modified 10-step process

corresponds with the planning requirements of DMA 2000.



Table 3.3 Plan Development Methodology

F EMA 0 s -PlraselDMA Process Modified 10 -Step CRS Process

1) Organize Resources

201.6(c)(1) 1) Organize the Planning Effort

201.6(b)(1) 2) Involve the Public

201.6(b)(2) and (3) 3) Coordinate with Other Departments/Agencies
2) Assess Risks

201.6(c)(2)(i) 4) Identify the Hazards

201.6(c)(2)(ii) 5) Assess the Risks
3) Develop the Mitigation Plan

201.6(c)(3)(i) 6) Set Goals

201.6(c)(3)(ii) 7) Review Possible Activities

201.6(c)(3)(iii) 8) Draft an Action Plan
4) Implement Plan/Monitor Progress

201.6(c)(5) 9) Adopt th e Plan

201.6(c)(4) 10) Implement, Evaluate and Revise the Plan

3.4 Phase One: Organize Resources

Step 1: Get Organized -- Building the Planning Team

In conformance with the DMA 2000 planning regulatio ns and guidance, members of the
Planning Team participated in the planning effort in the following ways:

attending and participating in Planning Team meetings

providing available data

evaluating and rating area risks and hazards

identifying goals and objectives for the mitigation strategy

reviewing and providing comments on the plan drafts

assisting in the implementation of the public input process

identifying specific projects to be eligible for funding, and

assisting with the formal adoption of the plan by the governing board.
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Two sets of formal r eview meetings, one at the mid -project point and another at the final
draft stage, were scheduled to update and obtain feedback from the  Planning Team.

During the planning process, the Planning Team communicated by a number of means,
including planning me etings, formal briefings, email correspondence and face -to-face
interviews. This updated plan is a result of planning team input provided through a
combination of technical data collection and sharing, comments on draft planning elements,
and information g athered during planning meetings.

The meeting schedule and topics are listed in Table 3.4 below. Meeting summaries and
agendas are included in Appendix D, Documentation of the Planning Process.



Table 3.4 Planning Meetings and Topics

Meeting Date and Location Meeting Purpose

Initial SLV Steering January 28, 2016 Discuss future steps and milestones

Committee Meeting Alamosa County Emergency (i.e., establishing County Planning
Operations Center Teams, county-level kickoff

meetings, public involvement
strategy, stakeholder coordination)

Alamosa County March 4, 2016 Reconvene County Planning Team,
Kickoff Meeting Alamosa County outline DMA 2000 process, identify

Commi ssi oner 0 ¢timelines, review and update
Room hazard assessment, discuss
significant events last five years

Meeting with City of July 6, 2016 Brief City Counci
Alamosa Alamosa City Hall commitment to participate, discuss
potential mitigation actions
Meeting with Rio July 19, 2016 Brief Board of Directors, obtain
Grande Water RGWCD Headquarters Districtds commi't
Conservation District participate, discuss potential
mitigation actions
Meeting with Town of July 19, 2016 Brief Town Board,
Hooper Hooper Town Hall commitment to participate, discuss
potential mitigation actions
Mitigation Actions August 11, 2016 Review 2010 mitigation actions and
Workshop Alamosa County identify and prioritize mitigation
Commi ssi oner 0 ¢actions for 2016
Room
Meeting with Town of September 20, 2016 Follow-up meeting with Town Board
Hooper Hooper Town Hall to finalize mitigation action for

2016

Step 2: Plan for Public Involvement & Engaging the Public

The strategy for promoting public involvement and citizen participation consisted of:

1

il
T
il

The draft AlamosaCounty Hazard Mitigation Plan was posted on the following media to
provide opportunities for the public to review the document, provide input, and
recommend changes

0 Alamosa County Web Page, Emergency Management tab

o Facebook
A comment/feedback form was also post ed to give citizens with a mechanism for
providing written comments and recommendations
A news release describing the project and announcing the availability of the draft for
review was printed in the Valley Courier, the primary newspaper in Alamosa County
Interviews and presentations by AlamosaCounty Emergency Management and the
planning consultant, including the Alamosa City Council, Hooper Town Board, Rio
Grande Water Conservation District, and San Luis Valley Multi-Agency Coordination
Group.



Step 3: Coordinate with Other Departments and Agencies

The AlamosaCounty Office of Emergency Management invited a range of local, st ate, and
federal agencies and other int erested parties to participate o n the Planning Team and review
and comment on draft updates to the plan . A broad range of departments and agencies
participated in the process by attending planning meetings, providing needed data, and/or
reviewing the final document draft (see Table 3.2, Alamosa County Hazard Mitigation Planning
Team).

3.5 Phase Two: Assess Risks

Step 4 dldentify Hazards

For the 2016 update, the Planning Team reviewed previous versions of the hazard assessment
and established new ratings and priorities. The results of that process and hazard profiles for
all significant hazards a re detailed in Chapter 4, Risk Assessment.In addition to input from
the planning t eam, a variety of state, federal, nonprofit a nd university sources were
consulted to collect data required for the update of this plan, including

Colorado Department of Public Health and Environment (CDPHE)

Colorado Department of Natural Resources, Office of the State Engineer

Colorado Geological Survey (CGS)

Colorado State Forest Service (CSFS)

Colorado Water Conservation Board (CWCB)

Federal Emergency Management Agency (FEMA)

History Colorado

National Oceanic and Atmospheric Administration (NOAA), National Centers for
Environmental Information (formerly the National Climatic Data Center)

National Weather Service (NWS

Rocky Mountain Insurance Information Association (RMIIA)

University of South Carolina (SHELDUS)

U.S. Census Burea

U.S. Geological Survey (USGS)
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Step 5 0 Assess Risks

To initiate this step, the Planning Team completed a risk assessment worksheet that
reevaluated hazard probability and severity and incorporated information about documented
recent events.

Chapter 4, Risk Assessment provides a detailed description of the hazard assessment process
and results, including a vulnerability assessment, hazard maps, and an updated cap abilities
assessment. The capability assessment praess identified existing policies, tool s, and actions
in place that can reduce risk and vulnerability from natural hazards, such as comprehensive
plans, building codes and floodplain management ordinances. Combining the results of the
hazard assessment with the capability assessment helps to inform the process of developing
the goals, objectives, and proposed actions of this plan.

A profile of each identified hazard was created using available GIS data, online data sources,
and existing plans and reports. The profiles included a hazard descript ion, geographic



location, past occurrences, probabi lity of future occurrences, and magnitude/severity
(extent) for each hazard. The profiles also describe overall vulnerability of each jurisdiction

to each hazard and identify structures and estimate potent ial losses to structures in identified
hazard areas.

3.6 Phase Three: Develop the Mitigation Plan

Step 6 0 Set Goals

Based on the results of the hazard assessment, the Planning Team established the 2016 Goals
for this plan and mitigation strategy. The goals set for the plan are as follows:
1. Reduce loss of life and personal injury caused by natural hazard s
2. Reduce damage to critical facilities, personal property, and other community assets
caused by natural hazards and
3. Minimize economic losses associated with natural hazards.

Step 7 0 Review Possible Activities

The Planning Team discussed a wide range of possible mitigation actions, and employed the
STAPLEE methodology endorsed by FEMA to evaluate and prioritize each proposed action. Fo
each recommended action, the planning t eam developed a project summary that included a
description of the action, the department or agency responsible for implementing it, and a
timeframe for completion. The results of this collaborative process are captured in Chapter5
Mitigation Strategy.

The Planning Team identified and prioritized mitig ation actions at the second planning team
meeting. Details on this proc ess are included in Chapter 5. The planning t eam identified the
responsible agency, cost estimates, and timelin e for each identified action.

Step 8 d Draft the Plan

Based on hazard assessment results and the goals and activities identified in Planning Steps 6
and 7, a complete first draft of the plan was prepared and distributed for review and

comment. Final com ments from the Planning Team and interested citizens were integrated
into the final draft, which was advertised and distributed to collect public input and

comments. A final draft was produced for the Colorado Division of Homeland Security and
Emergency Management and FEMA Region VIII to review and approve, contingent upon final
adoption by Alamosa County and participating jurisdictions.

3.7 Phase Four: Implement the Plan and Monitor Progress

Step 9 d Adopt the Plan

In order to officially implement the p lan, the plan is tentatively scheduled for ado ption by
Alamosa County and participating jurisdictions in early 2017 , following conditional approval
by FEMA Region VIII of the updated plan.

Step 10 d Implement, Evaluate and Revise the Plan




The primary b enefit of mitigation planning is the effective implementation of specific
mitigation projects and action items. Each mitigation action recommended in this update of
the plan includes a description of the problem and recommended solution, a lead/responsible
agency, project priority, cost estimate, and possible funding sources. An overall
implementation strategy is described in Chapter 6, Pla n Maintenance. A plan update and
maintenance schedule and a strategy for continued public involvement are also included in
Chapter 6.



Chapter Four
Risk Assessment

This chapter profiles the nat ural hazards that affect AlamosaCounty and assesses
vulnerability to those hazards . The risk assessment allows Alamosa County communities to
better understand their risks and pr ovides a framework for developing and prioritizing
mitigation actions to reduce risk from future natural hazard events.

Risk is the potential for damage, loss, or other impacts created by the interaction of natural

or other types of hazards with community assets. When people, property or other community

assets are exposedto hazards, incidents or extreme events can lead to disastrous impacts.

olmpacts are the consequences or effects of the hazard on the community and its assets. The

type and severity of imp acts are based on the extent of the hazard and the vulnerability of

the asset, as well as the communityds capabilitie
recover from events. 6

Hazard Assessment Terminology

Natural hazard dsource of harm or difficu Ity created by a meteorological,
environmental, or geological event

Community assets dthe people, structures, facilities, and systems that have value
to the community

Vulnerability dcharacteristics of community assets that make them susceptible to
damage from a given hazard

Impact dthe consequences or effects of a hazard on the community and its assets

Risk dthe potential for damage, loss, or other impacts created by the interaction of
natural hazards with community assets

Hazard assessment & product or process that collects information and assigns
values to risks for the purpose of informing priorities, developing or comparing
courses of action, and informing decision making.

Threat or human -caused incident dintentional actions of an adversary, suc h as a
threatened or actual chemical or biological attack or cyber event.

Source: Local Mitigation Planning Handbook, FEMA (March 2013)

The risk assessment is adecision support tool that provides a framework for developing and
prioritizing mitigation actions to reduce risk from future hazard events. For the 2016 updates
to this plan, the process that was followed is consistent with the Hazard Identification and
Risk Assessment (HIRA) process ithe Colorado Natural Hazards Mitigation Plan (2013) and
conforms to the methodology described in the FEMA publication Understanding Your Riskdi

! Local Mitigation Planning Handbook, FEMA (March 2013}1p. 5



Identifying Hazards and Estimating Losses (2002), which breaks the assessmert down to a
four-step process:

1. ldentify Hazards
2. Profile Hazard Events
3. Inventory Assets
4, Estimate Losses

Data collected through this process have been incorporated into the following sections of this
chapter:

Section 4.1 Hazard Identification  identifies the haz ards faced by AlamosaCounty and
evaluates the probability and potential consequences for e ach of these hazards.

Section 4.2 Hazard Profiles discusses the nature of each hazard, describes previous
occurrences of hazard events and the likeli hood of future occurrences, and estimates
potent ial impacts and consequences.

Section 4.3 Vulnerability Assessment provides an overview of the total exposure to
natural hazards, considering population and other community assets at risk, including
critical facilities/infrastructure, economic assets, and natural, cultural and historic
resources. This section also includes an analysis of trends in population growth and
land use.

Section 4.4 Capability Assessment provides a summary of local hazard mitigation
capabilities, including current mitigation activities and  existing policies, regulations,
and plans pertaini ng to mitigation and affecting net vulnerability.

4.1 Hazard ldentification

4.1.1 Results and Methodology

For the 2016 update, the AlamosaCounty Hazard Mitigation Planning Team (Planning Team)
revisited t he list of hazards from the 2010 hazard mitigation plan and reevaluated each based
on recent events, historical frequency, and potential for causing significant human and/or
monetary losses in the future. As a result of this review, the Planning Team determined that
12 natural hazards pose a threat to the county (as in 2010) and no additional hazards were
added for the 2016 update.

Table 4.1 Significant Natural Hazards Affecting Alamosa County

Significant Natural Hazards Affecting Alamosa County

Floods Windstorms Levee Failure
Wildfires Tornadoes Avalanches
Hail Severe Winter Storms Landslides
Lightning Drought Earthquakes

The Planning Team evaluated each of the identified hazards focusing on the number of
previous occurrences, probability of future events, and the estimated magnitude and severity
of impacts to community assets. The results of this analysis are indicated in the table below



Table 4.2 Alamosa County Risk Assessment 2016, RislAssessment Worksheet

Hazard Location Previous Occurrences | Probability | Magnitude/ | CurrentMitigation
(Last 50 Years) Severity Actions (2010)
Avalanche | Sangre de | 1 fatality in 2008 (Little| Occasional| Limited Public awareness
Cristo Mtns. | Bear Peak)
Drought Countywide | 19761977/20002003/ | Likely Critical Drought
2004/2006/2008 Preparedness Action
Guide
Earthquake| Sangre de | BlancaFort Garland Unlikely Catastrophic| Land use regulations
Cristo Fault | Earthquake (1228-03)
Flood Rio Grande | 1970/1973/1984/1985 | Likely Catastrophic| NFIP, mapping,
River 1987/1977/1979 floodplain
management, Rio
Grande Restoration
Plan
Hash Flood| Countywide Likely Limited Floodplain and storm
water management
Hail Countywide | 10 events Likely Limited Public awareness
Landslide | Sangre de | None on record Occasional| Limited Power line
Cristo Mtns. redundancy
Levee Rio Grande | None on record Occasional| Catastrophic| Address USACOE
Failure Rier inspection eligibility
study
Lightning | Countywide | 1973/1996/1997/2003/| Likely Limited Public awareness,
2007 (1 fatality in power line
2003) redundancy
Severe Countywide | 12 events @rgest: 12 | Likely Critical Public awareness,
Winter 23-1982 blizzard) public shelters, power
Storm line redundancy
Tornado Countywide | 12 events (all FO or F1] Likely Critical Public awareness,
Limited power line
redundancy
Wildfire Countywide,| 1973/2000/2006/2007/| Likely Limited Evacuation planning,
particularly | 2010 public awareness,
NE quadant power line
redundancy
Windstorm | Countywide | 24 events Highly Limited Power line
Likely redundancy

The Planning Team reached consensus on the hazard ratings above using he following guide:

1 Location
0 Geographic extent and participating jurisdictions affected

i Previous Occurrences
o0 Known hazard incidents and information related to impacts

1 Probability
o Highly Likely d Annual event or occurs at least once per year (~100% chance)
o Likely dRecurrence interval of 10 years or less (10-100% chancel/year)



0 OccasionaldOccurs every 11-100 years (1-10% chancel/year)
o Unlikely dOccurs greater than every 100 years (<1% chance in next 100 years)
1 Magnitude/Severity

o Catastrophic d Multiple death s; property destroyed and damaged; population
displacement; infrastructure damages; service disruptions > 72 hours

o Ciritical dlsolated deaths/injuries; major or long -term impacts to property,
infrastructure and critical services; service disruptions 24 -72 hours

0 Limited dMinor injuries and illnesses; minimal property damage; infrastructure
and critical services disruptions of less than 24 hours

0 Negligible dNo deaths; few injuries or illnesses; minor quality of life loss; brief
service disruptions; but litt le or no other community impacts

4.1.2 Disaster Declaration History

Federal and/or state disaster declarations histories help document past occurrences of
hazards in Alamosa County and Colorado. Disaster declarations are granted when the
magnitude and severity of impacts caused by an event surpassthe ability of the affected local
government to respond and recover. Most disaster assistance programs are supplemental and
require a local cost -sharing match. When the response capacity of an affected jurisdictio nis
exhausted, a state disaster declaration may be issued, allowing for the provision of state
assistance, usually for the purpose of covering the costs of state assets committ ed to
response operations.

Should the severity of the disaster event surpass bo th the local and state government

response capacity, a federal emergency or disaster declaration may be issued, allowing for

the provision of federal disaster assistance. Generally, the federal government issues disaster
declarations through FEMA. However, federal assistance may also come from the U.S.
Department of Agriculture (USDA), the Small Business Association (SBA), or other government
programs such as the Fire Management Assistance Grant Program. FEMA also issues emergency
declarations, which are mo re limited in scope and without the long -term federal recovery
programs of major disaster declarations. The quantity and types of damage are the

determining factors. Table 4.3 lists federal disaster declarations in which AlamosaCounty was

a designated county.

Table 4.3 FEMA and State Disaster Declaration History (19652016) for Alamosa County

Year Declaration Type Event Type Disaster Number
1970 Major Disaster (Federal) Heavy rains and flooding DR293
1973 Major Disaster (Federal) Flooding and landslides DR 396
2003 Emergency (Federal) Heavy snowfall EM3185
2008 Emergency (State) Contaminated water supply N/A

Source: FEMA,www.fema.gov/news/disasters.fema , Colorado Natural Hazards Mitigation Plan (2013)

Alamosa County hasreceived five USDA Secretarid Disaster declarations for drought since
2003 (2003, 2005-6, 2011, 2012 and 2013).

4.2 Hazard Profiles

Each of the hazards identifi ed as posing a threat in Alamosa County are profiled in subsequent
sections. Each profile includes a summary of the overall risk and vulnerability for each



identified hazard for each participating jurisdiction. The sources used to collect information
for the hazard profiles include, but are not limited to the following:

T
1

1
1
T

State of Colorado Natural Hazards Mitigation Plan (2013)

Information on past hazard events from the Spatial Hazard Event and Loss Database;
(SHELDUS), a component of the University of South Carolina Hazards Research Lab,
that compiles county -level hazard data fo r 18 natural hazard event types

Information on past extreme weather and climate events from the National Oceanic
and At mospher i c NatmalCertessfor Entironmentaldnformation
(formerly the National Climatic Data Center or NCDC)

Disaster declaration history from FEMA, the Public Entity Risk Institute (PERI), and the
U.S. Department of Agricul ture (USDA) Farm Service Agency

State of Colorado datasets compiled by state and federal agencies;

Existing plans and reports; and

Information collected from the County Planning Team and additional stake holders.

4.2.1 Hazard Profile Methodoloqgy

Each hazard is profiled in a similar format that describes hazard characteristics, hazard
location, previous occurrences, probability, magnitude/severity, and vulnerable community

assets.

T

T

T

1

1

Hazard Description

0 This subsection provides a general description of the hazard and associated

problems and considers the relationship between hazards.
Geographic Location

0 This subsection identifies the areas within Alamosa County that are vulnerable

to each hazard, or whether pote ntial impacts could affect the entire county
Previous Occurrences

0 This subsection contains an overview of information on historic incidents,

including majo r incident impacts where known .
Probability of Future Occurrences

0 This subsection provides a general description of the hazard and associated
problems and considers the relationship between hazards. The probability, or
chance of occurrence, was calculated based on existing data. The probability
was determined by dividing the number of events observed by the number of
years and multiplying by 100. This provides the percent chance of the event
happening in any given year. For example, three droughts occurring over a 30 -
year period suggests a 10 percent chance of a drought occurring in any given
year.

0 Basedon historical data, the probability of future occurrences is categorized as
follows: Highly Likely (near 100 percent chance of occurrence next year or it
happens every year); Likely (10-100 percent chance of occurrence next year or
it has a recurrence inte rval of 10 years or less); Occasional (1-10 percent
chance of occurrence in the next year or it has a recurrence interval of 11 to
100 years and Unlikely (less than 1 percent chance of occurrence in the next
100 years or it has a recurrence interval of gr eater than every 100 years.

Magnitude/Severity



0 This subsectionsummarizes the extent or potential extent of a hazard event in
terms of deaths, injuries, property damage, and interruption of essential
facilities and services. Magnitude/ severity is categoriz ed as follows:
Catastrophic (multiple deaths; property destroyed and severely damaged,;
and/or interruption of essential facilities and service for more than 72 hours  );
Critical (isolated deaths and/or multiple injuries and illnesses; major or long -
term pro perty damage that threatens structural stability; and/or interruption
of essential facilities and services for 24 -72 hours); Limited (minor injuries and
illnesses; minimal property damage that does not threaten structural stability;
and/or interruption of essential facilities and services for less than 24 hours );
and Negligible (no or few injuries or illnesses; minor quality of life loss; little
or no property damage; and/or brief interruption of essential facilities and
services).

1 Vulnerability Assessment

0 Thissubsectondescri bes the countyds overall wvul ne
identifies existing and future structures, critical facilities, and infrastructure in
identified hazard areas; and estimates potential losses to vulnerable
structures, where data is available.

4.2.2 Flood
Hazard Description

Flooding in and around the San Luis Valley can occur as a result of rain, melting snow or rain

on melting snow (or due to the failure of a dam or levee). According to the 2013 Colorado

Flood Hazard MitigatonPlan, O0A fl ood is a general and tempor at
complete inundation of normally dry land areas from: (1) the overflow of stream banks, (2)

the unusual and rapid accumulation of runoff of surface waters from any source, or (3)

mudflows or th e sudden collapse of shoreline land. Flooding results when the flow of water is

greater than the normal carryinhg capacity of the

The 100-year flood is the national standard to which communities regulate their floodplains
through the Natio nal Flood Insurance Program (NFIP). Participation in the NFIP requires
adoption of a local floodplain management ordinance and its enforcement within a mapped
Special Flood Hazard Area. Regulation of floodplain development by the community entitles
citizen s to purchase federal flood insurance.

AlamosaCounty is at risk to both riverine and stormwater flooding. Riverine fl ooding occurs
whenastreame xceeds iftuwl lIobam&kpacity and generally occur
rainfall, or rainfall thatis combined with soils already saturated from previous rain events.

The area adjacent to a river channel is its floodplai n (i.e., the area that is inundated by the

100-year flood).

Stormwater refers to water that collects on the ground surface or is carried  in the stormwater
system when it rains. In runoff events where the amount of stormwater is too great for the
system, or if the channel system is disrupted by vegetation or other debris that blocks inlets

or pipes, excess water remains on the surface. This water may pond in low -lying areas, often

2 Colorado Flood Hazard Mitigation Plan, Colorado Water Conservation Board, November 2013, p. 16



in street intersections. Stormwater ponding, also known as localized flooding, may result in
deep water and pollution. Stormwater can pick up debris, chemicals, dirt, and other
pollutants from impervious surfaces.

The potential for flooding is altered by land use changes that change the impervious
characteristics of the land surface. A change in environment can create localized flooding
problems inside and outside of natural floodplains by altering or confining water sheds or
natural drainage channels.

Geographic Location

Alamosa County is located within the Rio Grande River drainage basin in south central
Colorado. The Rio Grande River is the greatest source of flood hazards. Alamosa County is
particularly vul nerable to flooding related to severe w eather events between May and June
when snowmelt runoff fills the Rio Grande River to its capacity.

According to the 2013 Colorado Natural Hazards Mitigation Plan, f looding along the Rio
Grande River has caused damage in theCity of Alamosa for over a century. A particularly
destructive flood occurred in June 1927. Caused by snowmelt and heavy rains, the flood
destroyed five bridges, halted train service, and contributed to three deaths. Mitigation
measures along the river include levees that have reduced, but not eliminated the
vulnerability of. the Cityds residents

Data for riverine flooding in Alamosa County was generated using HAZUS-MH MR3 (HAZUS),

FEMAGds software program for estimat Bwapuspddd ent i al
generate a 1 percent annual flood, or 100 -year flood, in Alamosa County. The software

produces a flood polygon and flood -depth grid that represents the 100 -year flood. While not

as accurate as Flood Insurance Rate Maps (FIRMs) and Digital Flod Insurance Rate Maps

(DFIRMF these floodplain boundaries are useful for GI Sbased loss estimation.

Figure 4.1 HAZUSMap of 100-Year Floodplains in Alamosa County

SAGUACHE

Source: URS Corporation, based onHAZUSMH MR3 (2009data (for planning purposes only)



A number of major flood events have occurred

Table 4.4 below); however, no significant flood events occurred during the period 2010 -2016.

Table 4.4 Significant Flood Events in Alamosa County

Year  Description Data Source
1869 Some damage to Alamosa FEMA Food
Insurance Study (FIS)
1884  Flooding d Rio Grande River; melting of very heavy snow FEMA FIS
cover, augmented by heavy rains
1905 Snowmelt FEMA FIS

1911 Flooding on upper Rio Grande River caused by heavy rans FEMA FIS

1927  250-year recurrence level flood caused by melting snow and FEMA FIS
precipitation

1970 Heavy rains and flooding (FEMA Declaration Number 293) FEMA

1973  Flooding and Landslides (FEMA Declaration Number 396) FEMA

1977  Flooding and hail HELDUS

1979  Severe storms and flooding SHELDUS

1984  Flooding SHELDUS
1985- High water period on the Rio Grande River County Planning
1987 Team

Probability of Future Occurrences

The 1% annual chance flood event is the standard national measurement for flood mitigation
actions and insurance. This recurrence level is an average and does not mean that a flood of
that magnitude will occur exactly every 100 years. Likewise, the 2% chance flood, or 500 -year
flood event, has a 2% (or 1 in 500) chance of occurring in a given year.

Although flood events in Alamosa County are r are, severe weather and snowmelt runoff
present a threat of serious flooding along the Rio Grande River each year. As aresult,t he
Planning Team has rated the probability of future flood ev ents in AlamosaCounty aslikely ,
with a r ecurrence interval of 1 0 years or less (10-100% chance in a givenyear).

Magnitude/Severity

Flooding presents a risk to life and property, including buildings, their ¢ ontents, and their
use. Floods can also affect lifeline utilities (e.g., water, sewage and power ), transportation ,
the environment, jobs and the local economy. The extent of damage depends on the depth
and velocity of floodwaters.

Past flood events in Alamosa County have damaged roads, bridges, private property,
businesses, and public facilities. Future events may result in greater damages depending on
patterns of growth and land use development. Large areas within the City of Alamosa are
protected by a levee system. A failure of the levee would likely  result in devastating impacts.
The potential severity of flooding is therefore rated catastrophic by the Planning Team,
meaning that a major flood could result in multiple deaths, property destruction, population
displacement, infrastructure damages, and s ervice disruptions of 72 hours are more.

n
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Vulnerability Assessment

The HAZUSflood analysis results provi

de the number of buildings impacted, estimates of the

building repair costs, and the associated loss of building contents and business inventory.

Building damage can cause additional

b ui | dabilitgtd@function properly ,

losses to a community as a whole by restricting the
resulting in vacant homes and businesses. Income loss

data accounts for losses such as businessnterruption and rental income loss es as well as the
resources associated with damage repair and job and housing losses. These losses are
calculated by HAZUS using a methodology based on the building damage estimates. Flood

damage is directly related to the depth
approximately 20%
value).

two -foot flood results in
structure being

of flooding. For example, a
of the

According to the HAZUS analysis, nost of the structures located within the 100 -year
floodplain in Alamosa County are residential (1,1 21 of the 1,259 total structures in the
floodplain) and a 100 -year flood would damage an estimated 223 of these structures.

HAZUS estimates total building damage at approximately $57 million in Alamosa County.
HAZUS also estimates that 3,785 residents woud be displaced by a 100-year flood event, with

3,063 requiring temporary shelter.

HAZUS estimates for direct economic

losses for buildings are shown in the table below.

Table 4.5 Potential Flood Losses: HAZUS Estimates

Type of Loss
Buildi ng Damage
Contents Damage
Inventory Loss
Relocation Loss
Wages Losses
Income Loss
Rental Income Loss
Total Loss
Source: HAZUSMH MR3 (2009)

Damage Estimate

$15,041,000
$15,041,000
$25,000,000
$511,000
$1,240,000
$367,000
$241,000
$57,441,000

It should be noted tha t the HAZUS generated floodplain boundaries do not conform to the
FEMA Flood Insurance Rate MapKIRM orDFIRM) boundaries and are most useful for disaster
planning purposes. Alamosa County has been mapped by the NFIP and published flood maps
are more accurate than results from HAZUS. For normal local planning and development
review, the most current FIRM or DFIRM is the regulation standard.

To identify critical facilities located in the floodplain, GIS data from Alamosa County showing
the locations of crit ical facilities was combined with the 100 -year floodplain map. Four

critical facilities were identified in the 100

-year floodplain: Cottonwood Christian School,

Evans Elementary School, the Police Department, and the Alamosa Fire Department and it is
estimated that a 100-year event would result in over $1 million in damages to these facilities.

Alamosa County joined the NFIPin 1978. Any structure built in the floodplain has to meet

Al amosa Countyds

f | Adococdorl daii mg rteog UidyraNdiTasmssRepdrtP P o

(July 31, 2016), ther e are 23 flood insurance policies in effect in Alamosa County with

damaged



$4,918,200 million in total coverage and 30 policies in effect for the City of Alamosa, with
$7,486,300 in total coverage. The Town of Hooper does not participate in the NFIP and tere
are no mapped floodplains, or known flood hazard areas, within the Town of Hooper.

Table 4.6 provides information on the NFIP participation of communities in Alamosa County.
Since 1978, there have been 18 total flood insura nce claims totaling $10,440.00.

Table 4.6 Alamosa County NFIP Information

Jurisdiction Date Effective Policies Insurance in Number Total Claims
Joined FIRM Date in Force  Force ($) of Claims  ($)

Alamosa 1978 4-21-99 23 $4,918,200 3 $1,214.98

County

City of 1977 4-21-99 30 $7,486,300 15 $9,225.29

Alamosa

Source: FEMA Community Status Book Report (August 4, 2016)NFIP BureauNet Reports (July 31, 2016)

New development in the floodplain is controlled through development regulations. The levee
protecting prop erties within the City of Alamosa requires ongoing maintenance to remain an
effective mitigation measure.

4.2.3 Wildfire
Hazard Description

According to the 2013 Colorado Natur al Hazar ds Mi
unwanted wildland fire including unauthorized human -caused fires, escaped wildland fire use

events, escaped prescribed fire projects, and all other wildland fires where the obj  ective is

to put the fire out. Wildfires are divided into four categories:

1 Wildland fire dfuel consists mainly of natural vegetation;

1 Interface or intermix fire durban/wildland fires that consist of vegetation and
manmade fuel;

1 Catastrophic fire da very intense event that makes suppression very difficult and
negatively impacts human values;

f PrescribedfiredAny fire ignited by management dctions

Three factors that contribute to fire ignition and growth  are fuel, topography, and weather.

Fuel sources include dead tree needles, leaves, twigs, branches, dead standing trees, li ve

trees, brush, and cure d grasses. Lightfuels such as grasses burn quickly and serve as a

catalystforthe spr ead odddenm ef uelLsé6 can spread a ground f
trees, leading to a d evastating crown fire in the upper c anopy that cannot be controlled.

Topography, or an areads terrain and | and sl opes,
Due to the convection of heat, both fire intensity and rate of fire spread increases as slope

increases. Weather components such as temperature, relative humidity, wind, and lightning

also affect the potential for wildfire. High temperatures and low relative humidity dry out the

3 Colorado Naural Hazards Mitigation Plan (December 2013), Colorado Division of Homeland Security and
Emergency Management, p-234



fuels that feed the wildfire creating a situation where fuel will more readily ignite and burn
more intensely. Win ds are the most dangerous and unpredictable weather factor that affects
fire behavior .

Geographic Location

As noted in the 2013 Colorado Natural Hazards Mitigation Plan, prolonged drought has
resulted in extremely dry and volatile fuels and a corresponding upswing in large, erratic
wildfires , on grasslands as well as in the forests. Wildfires occur naturally (often through
lightning strikes) and also from human ¢ auses, including illegal outdoor fires, sparks from
trains, discarded cigarettes, and outdoor co oking grills.

Alamosa County has a diverse range of vegetation types from the dense cottonwoods in the
riparian edge of the Rio Grande River to the desert shrubs on the valley floor. Vegetation on
the slopes of the Sangre de Cristo Mountains includes high- elevation cold desert shrubs,
pinyon-juniper, Ponderosa Pine, Douglas-fir, Aspen, Engelmann Spruce, and Alpine meadows.
The Ponderosa Pine and Dougladir forests are typically at higher risk for dense fire
susceptibility.

Much of the wildfire risk in the Valley is derived from agricultural ditches and overgrown
grasses and weeds in the vicinity of these ditches. A majority of the wildland fires in the
Valley occur when controlled burns ignite their immediate surroundings. Spring ditch burning
season typically results in escaped wildfires.

The Colorado State Forest Service (CSFStonducts regular assessments to evaluate wildfire
risks and hazards in the state. CSFSuses the following three GIS layers to determine fire
danger:

1 Riskdprobability of ignition
0 Lightning strike intensity
0 Road buffer (100-meter buffer of roads and railroads)
1 Hazard dvegetative and topological features affecting intensity and rate of spread
o Slope
0 Aspect
o Fuels
I Valuesdnatural or manmade components of the ecosystem on which a value can be
placed
0 Housing density

Figure 4.2 below shows the overall risk composite ranking with fire protection district
boundaries.



Figure 4.2 Fire Protection Districts and Wildfire Risk Composite in Alamosa County
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The map indicates that the wildfire hazard in Alamosa County is elevated near the
northeastern quadrant of the county, along the foothills of the Sangre de Cristo Mountains.
The wildfire risk is predominantly associated with wildland -urban interface areas (areas
where development occurs within or immediately adjacent to wildlands, near fire  -prone
trees, brush, and/or other vegetation).

Previous Occurrences

Grasslandand forest fires occur throughout the state, including the San Luis Valley, and
every county has some area determined at least a moderate risk. The traditional wildfire
season runs from March through August, but wildfires and grassfires can occur any time of the
year. In Alamosa County, the greatest vulnerability lies within the unincorporated parts of  the
county.

Historic occurrences of wildfire by county are not well documented. Table 4.7 identifie s
known previous wildfires in Alamosa County and the data source.



Table 4.7 Significant Wildfire Events in Alamosa County

Year Location
1973 Mt. Blanca

2000 18 miles NE
of Alamosa
2006 Alamosa
County
2007 Alamosa
County
2010 Great Sand
Dunes
National Park
2011 Alamosa
County

Description

Lightning-ignited fire burned thousands of
acres.

Strong winds from a cold front spread a
wildfire from a neighborhood burning pit
near Great Sand Dunes National Park and

burned 5,000 acres of grassland and juniper.

Designated primary natural disaster area by
USDA due to losses caused bylrought, high
winds, wildfire and heat.

A wildfire caused $500-1,000 in property
damages and burned 320 acres.

A wildfire burned 6,300 acres but did not
damage any structures.

A controlled burn escaped and starte d a
small fire that burned 200 acres.

Probability of Future Occurrences

Data Source

Colorado Natural
Hazards Mitigation
Plan

National Centers
for Environmental
Information (NCEI)

USDA

NCEI; SHELDUS

NCEI

NCEI

The location of a fire is almost impossible to predict, since the factors which contribute to a
fire are high ly variable, including weather conditions, drought cycles, fuel-loading, lightning
strikes, and human activities.

Chances for wildfires increase with periods of drought, high winds, and extreme heat
conditions. Much of the wildfire risk in the San Luis \alley is associated with agricultural
ditches and overgrown grasses ard weeds (spring ditch burning season) and other ¢ ontrolled
burns can ignite their immediate surroundings and result in escaped wildfires.

The Planning Team has rated the probability of future flood events in
occasional, with a r ecurrence interval of once every 11-100 years (1-10% chance in any given

year).

Magnitude/Severity

AlamosaCounty as

The growth and behavior of wildfires and grassfires are influenced by topography, fuel, and
weather. Additionally, o ther hazards can trigger wildfires, such as lightn ing or power lines
brought down by high winds. Drought conditions increase wildfire potential by decreasing fuel
moisture. When conditions combine to cause a fast-moving wildfire or grassfire, potential

impacts include destruction of structures, vehicles,

smoke damage to buildings.

signage and other property, as well as

Wildfires and grassfires can also impact utilities, watersheds , natural and cultural resources,

range and crop lands, and local economies (e.g., fire expenditures/loss of tourism)

. Smoke

and air pollution from wildfires can be a severe health hazard. Other secondary impacts

include future flooding and erosion during heavy rains.

The severity of the wildfire/grassland



hazard in Alamosa County is rated limited , meaning that minor injuries and m inor property
damages are possible, with minimal disruptions to infrastructure and critical services.

Vulnerability Assessment

New development in the wildland -urban interface will place more people and property at
risk. The threat of wildfire and potentia | losses will in crease aspopulation increases and the
wildland -urban interface expands. Additionally, most Colorado forests have been infested
with pine beet | eThe3angielaCrikto noenwinsiwél codtinue to be
susceptible to future infe station. Older trees, trees in crowded or poor growing conditions,
and those with root damage or disease are most likely to be attacked . As the beetle
population grows, so does the fuel for wildfire.

The Alamosa County Fire Protection District completed a Community Wildfire Protection Plan
(CWPP) inMay 2009 that identifies 27,854 acres located within wildland -urban interface (WUI)
areas. This represents approximately 6.2 percent of the total 448,000 acres within Alamosa
County.

Figure 4.3 Alamosa County Fre Hazard based on Slope, Aspect and Vegetation
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The most significant wildfire hazard is in the Zapata subdivision where 61 structures are at a
high risk. Since completion of the CWPP in 2009, internal subdivision plans for the Zapata
subdivision have also been completed. New development in the WUI and expanding bark
beetle infestations may increase the wildfire threat in the future.

4.2.4 Hail
Hazard Description

According to the 2013 Colorado Natural Hazards Mitigation Plan, Colorado is one of the most
hail-prone states in the country. The Northeast Plains and Front Range experience a higher
frequency of large -diameter hail than any part of the state, but all region s of the state,
including the San Luis Valley, are vulnerable to storms that can produce severe (>1 inch) hail.
The Colorado hail season is April 15 to September 15. Colorado hailstorms occur most
frequently in June and are most likely to be destructive in ~ mid-June.*

Hail forms when updrafts carry raindrops into extremely cold areas of the atmosphere where
they freeze and turn into ice. The hailstones fall downward when they become heavy enough
to overcome the str ength of the updraft, reaching speeds of 120 mph.

The National Weather Service classifies hail by diameter size in comparison to everyday
objects to help relay scope and severity to the population. The table below indicates the
hailstone measurements utilized by the National Weather Service.

Table 4.8 Hailstone Measurements

Severity Description Hail Diameter
Size (Inches
Non-Severe Hail Pea 0.25
Does not typically cause damage and Mé&M Plain 0.50
does not warrant severe thunderstormn Penny 0.75
. Nickel 0.875

warning from NWS.

Severe Hail Quarter 1.00
Reseach has shown that damage Half Dollar 1.25
200dzNE F FGHSNI KI Af Ping Pong Ball/Walnut 1.50
di ‘ q] Hail of this si Golf Ball 1.75
lameter and larger. Hail of this size Hen Egg/Lime 200
will trigger a severe thunderstorm Tennis Ball 2,50
warning from NWS Baseball 2.75
Teacup/Large Apple 3.00
Grapefruit 4.00
Softball 4.50

Average 0.75-1.50

Source: Colorado Natural Hazards Mitigation Plan (December 2013)
Geographic Location

Damaging hailstorms can occur anywhere in AlamosaCounty and pose a risk to all
participating jurisdictions.

Previous Occurrences

4 Colorado Natural Hazards Mitigation Plan, December 2013, Colorado Division of Homeland Security and
Emergency Management, p-62



According to the National Centers for Environmental Information (NCEI) and SHELDUS]13
significant hail events have been recorded in Alamosa County since 1950, four of which had
severe hail (one inch or greater) . On August 16, 2008, a hailstorm in and around Mosca
produced 2.5 inch hailstones (no documented damages). Another storm on August 10, 1993
caused $75,000 in damage to nine aircraft at the Alamosa Airport , even though hailston es
were only measured at 0.5 inches. The hail also damaged vehicles in the airport parking lot,
as well as destroying barley fields southwest of Alamosa. No deaths or serious injuries were
reported as a result of these hail events. The recorded size of hai | stones for each event is
shown in the table below.

Table 4.9 Alamosa County Hail Events, 1950-2016

Date Location Hail Diameter Size (Inches)
June 14, 1961 Alamosa County 0.5
July 8, 1965 Alamosa County N/A
June 17, 1969 Alamosa County 1.00
July 20, 1977 Alamosa County N/A
September 7, 1986 Alamosa County 1.00
August 10, 1993 Alamosa County 0.5
July 1, 1995 Alamosa County 1.75
July 18, 1998 Alamosa County 0.75
October 1, 1998 Hooper 0.88
June 27, 2000 Alamosa County 0.75
August 16, 2008 Mosca 2.50
June 6, 2010 Hooper 0.75
September 22, 2013 Hooper 0.88

Source: National Centers for Environmental Information ; SHELDUS
Probability of Future Occurrences

Although hail is a regular occurrence in the S an Luis Valley, it is impossible to pre -determin e
where hail may fall more than a few hours ahead of the storm.  Atmospheric convection
activity producing conditions favorable to hail events is expected to occur in the future as in
the past. A hail storm with the potential to cause damage to crops and pr operty can be
expected to occur nearly every year. Hail events in Alamosa County are considered likely ,
with a r ecurrence interval of 1 0 years or less (10-100% chance in a givenyear).

Magnitude/Severity

The severity of a hailstorm is influenced by a varie ty of factors, including hail diameter, hail
density, fall speed and surface wind speeds. Halil is primarily a risk to property -- vehicles,
roofs and landscaping are the property most commonly damaged by hail. However, large hail
can also cause death or injury to people caught outside and exposed to the elements.
Hailstorms also cause damage to crops and the environment and kill and injure livestock. Hail
can also block culverts and drainage ditches, causing flooding. Although large hail events
frequentl y result in high aggregate insured losses, property damages are generally limited,
serious injuries are rare, and there is typically little or no impact to critical facilities, which

are generally able to operate witho ut disruption to services. As a result, t he Planning Team
rates the severity of the hail hazard as limited .



Vulnerability Assessment

In agricultural areas like the San Luis Valley, storms with large hail are capable of destroying

crops, injuring livestock, and damaging glass and plastic structure s. Although hail frequently

results in extensive damage to property, most | os
automobile insurance policies and the risks to public health and safet y are minimal.

4.2.5 Lightning

Hazard Description

Lightning is one of the more dangerous weather hazards in Colorado. Each year, lightning is
responsible for deaths, injuries, and property damage, including damage to buildings,
communications systems, power lines, and electrical systems. According to the National
Lightning Safety Institute (NLSI), Colorado ranks third in the nation in deaths due to lightning
strikes with 39 fatalities recorded between 1990 and 2003 (behind only Florida and Texas).
Over the same period, Colorado also ranks third nationally in deaths per m illion people
(behind only Utah and Wyoming). Nationwide, estimates of property damage, increased
operating costs, production delays, and lost revenue from lightning and secondary effects
exceed $8-10 billion per year. °

Cloud-to-ground lightning is the mo st damaging and dangerous type of lightning, though it is
also less common. It frequently strikes away from the rain core, either ahead or behind the
thunderstorm and can strike 5 -10 miles from the storm in areas that most people do not
consider to be a th reat. According to the 2013 Colorado Natural Hazards Mitigation Plan,
Colorado averages 529,000 cloudto-ground lightning strikes per year and deaths and injuries
due to lightning occur on a regular basis. °

Geographic Location

Major lightning even ts can occur anywhere in Alamosa County and the participating
jurisdictions in this planning effort.

Previous Occurrences

The table below identifies the number of deaths and injuries due to lightning over the last
nine years in Colorado.

Table 4.10 Colorado Deathsand Injuries due to Lightning, 2008 -2016

Year Deaths Injuries
2016 1* %
2015 1 13
2014 2 17
2013 0 25
2012 0 2

2011 0 9

2010 1 6

5 National Lightning Safety Institute web page. Available at www.lightningsafety.com
6 Colorado Natural Hazards Mitigation Plan, December 2013, Colorado Division of Homeland Security and
Emergency Management



2009 1 14
2008 4 10
Source: Struckbylightning.org * Through August 2016

According to data from the National Cente rs for Environmental Information and SHELDUS,
several lightning events in Alamosa County have caused injury, property damage, and death.
On August 19, 1996, two students from Alamosa High School were struck by lightning and
knocked to the ground. One stude nt suffered a minor burn. On September 6, 1997, a mobile
home was completely destroyed by a lighting -ignited fire. On August 2, 2003, a man slipped
and fell to his death as he hurried down a mountain to avoid several lightning strikes. On July
15, 2007, a lightning strike just west of the Town of Hooper set 14 bales of hay on fire.

Table 4.11 Major Lightning Events in Alamosa County, 1950-2016

Date Location Property/Crop Damages Deaths  Injuries
August 1, 1960 Alamosa County $161.00 0 0
August 5, 1964 Alamosa County 0 0 0
July 30, 1973 Alamosa County $2,658.00 0 0
August 19, 1996 Alamosa County 0 0 1
September 6, 1997 Alamosa County $40,000.00 0 0
August 2, 2003 Alamosa County 0 1 0
July 15, 2007 Hooper $2,000.00 0 0

Source: National Centers for Environmental Information; SHELDUS
Probability of Future Occurrences

Lightning can occur anywhere there is a thunderstorm. The average number of lightning
flashes by month is shown in Table 4.12. Over 4,000 lightning flashes are expected to occur
on any given day during the months of July and August. The majority of lightning strikes that
result in casualties occur between the hours of noon and 5:00 pm, spiking between 2:00 and
4:00 pm.

Table 4.12 Average Lightning Flashes in Colorado per Day by Month

Month Number of Lightning Strikes
January 1
February 4
March 39
April 225
May 1,203
June 2,621
July 4,035
August 4,215
September 1,457
October 261
November 11
December 1

Source: 2013 Colorado Natural Hazards Mitigation Plan



Most lightning occurs during the summer months, but it can also strike in the winter months
during rare weather events known as thunder snowstorms. Pockets of lightning intensity are
found in the mountains where the topography causes thunderstorms to form with regularity.
The probability of lightning strikes in Alamosa County is likely , with a r ecurrence interval of
10 years or less (10-100% chance in a givenyear).

Magnitude/Severity

People attending large outdoor gatherings (i.e., sporting events, concerts, fairs, festivals,

etc.) are particularly vulnerable to death and injury from lightning strikes. Men are notably
more likely to die from a lightning strike than women. According to the National Weather
Service, during the period 2006 -2015, male fatalities outhumbered female fatalit ies 246-63.
Outdoor recreationists generally face a higher risk when hiking or camping in the lightning -
prone high country. Wildfires and grassfires are frequently ignited by lightning strikes.

Buildings and equipment exposed to lightning strikes may be da maged and power surges can
damage electronic equipment. Direct flash strikes near utility infrastructure can disrupt
services. Many critical facilities are equipped with grounding systems. Most lightning events
result in only personal property damage and d o not significantly impact infrastructure or the
delivery of critical services. Disruptions of electrical power due to lightning are generally

short in duration (less than 24 hours). The severity of the lightning hazard is rated limited by
the Planning Team, meaning that minor injuries and minor property damages are possible,
with minimal disruptions to infrastructure and critical services.

Vulnerability Assessment

The greatest threat that lightning presents to community assets is the risk of death or injur .
Colorado is one of the most lightning -prone state s in the nation. People attending large
outdoor gatherings (i.e., sporting events, concerts, fairs, festivals, etc.) are particularly
vulnerable to death and injury from lightning strikes.  In light of thi s vulnerability , prudent
mitigation measures (e.g., building standards, grounding systems, preparedness, guidelines
for outdoor events, lightning detection/warning systems ) should be considered.

The preparation of site -specific emergency procedures for out door events by event
organizers, response agencies and emergency management can help mitigate the public
safety risk, especially when combined with technology that provides adequate early

detection, monitoring, and warning of approaching thunderstorms. Communications systems
are also at risk. Structure damage is typically limited and covered by insurance.

4.2.6 Windstorm

Hazard Description

According to the 2013 Colorado Natural Hazards Mitigation Plan, windstorms are one of

Col oradods c o s tefthedast 60 ybaes,2wvind events ha@evwcaused a reported $367
million in property and crop damage. Deaths and injuries are also a result of wind events in

the state with 21 and 406 res pectively between 1950 and 2010. ’

" Colorado Natural Hazards Mitigation Plan (Decen#f¥ 3), Colorado Division of Homeland Security and
Emergency Management, p-9%



Windstorms represent the most common t ype of severe weather. Often accompanying severe
thunderstorms (convective windstorms), they can cause significant property and crop

damage, threaten public safety, and disrupt utilities and communications. Straight
are generally any wind not as sociated with rotation and in rare cases can exceed 100 miles
per hour (mph). The National Weather Service defines high winds as sustained wind speeds of
40 mph or greater lasting for one hour or longer, or winds of 58 mph or greater for any
duration. Wind storms are often produced by super -cell thunderstorms or a line of

thunderstorms that typically develop on hot and humid days.

-line winds

During blizzards, straight -line winds magnify the dangerous effects of cold temperatures and
impede safe travel by reducing visib ility. During dry periods, high winds can contribute to
rapid fire growth in open spaces and other areas where natural grasses can grow tall and
ultimately cure. High winds can also damage roofs and structures and cause secondary

damages as a result of flying debris.

Geographic Location

Wind speed is correlated with elevation, so higher, more exposed areas within the county are

more susceptible to high winds, but all areas of the county are potentially vulnerable.

Previous Occurrences

High winds can occur as part of a seasonal climate pattern or in relation to other severe
weather events such as thunderstorms. The table below identifies significant high wind events
that have occurred in Alamosa County since 1980. Damage amounts are not adjusted for

inflatio n.

Table 4.13 High Wind Events in Alamosa County, 19802016

Date Magnitude (Knots)
May 23, 1984 50
September 24, 1986 N/A
May 2, 1988 N/A
May 6, 1988 N/A
February 1, 1989 N/A
May 2 1991 N/A
April 18, 1996 53
January 26, 1999 N/A
February 10, 1999 N/A
April 8, 1999 90
April 9, 1999 77
April 18, 2000 63
May 17, 2000 N/A
September 8, 2000 58
April 18, 2004 59
May 11, 2004 62
July 17, 2006 51
October 5, 2007 52

Source: National Centers for Environmental Information; SHELDUS

Probability of Future Occurrences

Property and Crop Damages

N/A
$7,937.00
$16,667.00
$15,873.00
$794.00
$1,923.00
N/A
$3,750.00
$10,000.00
$33,000.00
N/A
$10,000.00
$1,667.00
N/A

N/A

N/A

N/A

N/A



According to the record, as indicated above, windstorms occur regularly in Ala mosa County
and are considered highly likely to occur in the future (a nnual event or occurs at least once
per year, i.e., 100% chance)

Magnitude/Severity

According to the Colorado Natural Hazards Mitigation Plan, the physical impacts of high wind
events can be compared to those of a weak tornado in terms of the severity of property
damage, but with a more widespread area of impact . 0Structural collapse, and da mages
caused by falling trees/ limbs, can cause injury and impairment of the residential and
commercial use of the affected properties. It is very common for winds to cause trees and
their imbstobreak communi cati on &nd power | ines. 6

Windstorms in Alamosa County are rarely life threatening, but do disrupt agriculture and
cause damage to buildings. Impacts of strong, straight line winds can be erosion, dryland
farming seed loss, windblown weeds, and building damage. The severity of the hazard in
Alamosa County is rated aslimited , meaning that minor injuries and minor property damages
are possible, wit h minimal disruptions to infrastructure and critical services.

Vulnerability Assessment

In general, the height, rigidity, and surface area/weight ratio of objects are the primary
indicators of their susceptibility to damage from windstorms. Trees, barns, m  obile homes,
high-profile vehicles, and power lines are at specific risk from either direct or indirect wind
impacts. Roofs, windows, and wall assemblies of residential homes can be severely damaged
as wind speeds increase.

In Alamosa County, windstorms primarily damage structures, trees, utilities, and crops.
Building codes are the greatest protection from wind. Damages are typically covered by
private insurance.

Future residential or commercial buildings built to code should be less vulnerable to high
winds. However, building standards can offer only limited protection. Increasing population
growth and development increases vulnerability to windstorms.

4.2.7 Tornado

Hazard Description

The National Weather Service defines a tornado as a violently rotating ¢ olumn of air touching
the ground, usually attached to the base of a thunderstorm . Tornadoes usually occur near
the trailing edge of a thunderstorm and are often accompanied by hail and strong downburst
winds. Tornadoes develop rapidly and dissipate quickly , with most on the ground for less than
15 minutes.

According to the 2013 Colorado Natural Hazards Mitigation Plan, t ornadoes in Colorado are
more likely to occur in the spring and early summer months when warm, moist air from the
Gulf of Mexico collides w ith cold air from the Polar Regions to generate severe

8 Colorado Natural Hazards Mitigation Plan (December 2013), Colorado Division of Homeland Security and
Emergency Management, p-95



thunderstorms. 0These thunderstorms often produce the violently rotating columns of wind
known as funnel clouds. Colorado lies at the western edge of the nation's primary tornado

belt, which extends fr om Texas and Oklahoma through Kansas and Nebraska. In Colorado, the
primary threat of tornado is east of the Continental Divide along the Front Range and across

the Eastern Plains, although they have occurred statewide. Three counties, Adams, Weld, and
Wagshington, have over 100 reported tornadoes reported between 1950 and 2013. 6°

Tornado intensity is measured on the E nhanced Fuijita Scale (see table below ). The Enhanced
Fujita Scale rates the intensity of a tornado based on damaged caused, not by its size.

Table 4.14 Enhanced Fuijita Scale

EF Scale  Wind Estimates = Types and Intensity of Damage
(mph)

Light damage: peels surface off some roofs; some damage to

EFO 65-85 gutters or siding; branches broken off trees; shallow -rooted trees
pushed over.
Moderate damage: roofs severely stripped; mobile homes

EF1 86-110 overturned or badly damaged; loss of exterior doors; windows and
other glass broken.
Considerable damage: roofs torn off well -constructed houses;

EF2 111-135 foundations of frame homes shifted; m obile homes completely
destroyed; large trees snapped or uprooted; light -object missiles
generated; cars lifted off ground.
Severe damage: entire stories of well -constructed houses

EE3 136-165 destroyed; severe damage to large buildings such as shopping
malls; trains overturned; trees debarked; heavy cars lifted off the
ground and thrown; structures with weak foundations blown away
some distance.
Devastating damage: well-constructed houses and whole frame

EF4 166-200 houses completely leveled; cars th rown and small missiles
generated.
Incredible damage: strong frame houses leveled off foundations
EF5 Over 200 and swept away; automobile -sized missiles fly through the air in

excess of 100 m (109 yds.); high-rise buildings have significant
structural d eformation; incredible phenomena will occur.
Source: National Oceanic and Atmospheric Administration

Mostof Col oradods t or nad ovatlswira speedsotlésathan 16 in ph (BFe a k
and EF1on the standardized Enhanced Fujita Scale). From 2000-2010; however, four EF3
category tornadoes and seven EF2tornadoes were recorded.

Geographic Location

Increases in the number of reported tornadoes over the last decade can be attributed to
advances in technology and reporting (Doppler radar coverage, Storm Spotter training
programs).

9 Colorado Natural Hazards Mitigation Plan (December 2013), Colorado Division of Homeland Security and
Emergency Management, p-185



The figure below shows how the State of Colorado compares with the rest of the U.S. in terms
of average annual number of tornadoes between 1991 and 2010.

Figure 4.4 Average Annual Number of Tornadoes, 19922010

Average Annual Number of Tornadoes
Averaging Period: 1991 - 2010
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Source: National Centers for Environmental Information

Tornadoes can occur anywhere in AlamosaCounty and pose a similar risk to all participating
jurisdictions. FEMAG6s map of Witmedandasvallgyregion t he Un
located in Wind Zone Il wi th tornado winds of up to 160 mph. Tornado Safe Room Design

Speeds are illustrated in the figure below .

Figure 4.5 Tornado Safe Room Design Wind Speed Map

Wind Speeds
American Samoa 200 mph 130 mph

Mami

Guam 250 mph :} 160 mph

1. Values are nominal three-second gust wind speeds in miles Hawaii 160 mph
per hour at 33 feet above ground for Exposure Category C. Puerto Rico 200 mph [ 200 mph
2. Multiply miles per hour by 0.447 1o obtain meters per second,  Virgin Islands 200 mph I 250 moh

Source: http://lwww.fema.gov/plan/prevent/saferoom/fema361



Previous Occurrences

According to the National Centers for Environmental Informatio n and SHELDUS here have
been 17 recorded tornado es since 1950 in Alamosa County. No deaths have been attributed to
these events. The magnitude of these tornado es ranged from FO to F2. An F1 tornado on
March 19, 1995 caused $11,000 in property damage at a farm two miles south of Alamosa in
Alamosa County. A large tractor shed was detached from its concrete foundation and
windshields of vehicles and fences were damaged as well. On August 16, 2008, an EF1 tornado
destroyed a mobile home, resulting in an estimated $8,000.00 in losses.

Table 4.15 Tornado Events in AlamosaCounty, 1950-2016

Location Date Magnitude
Alamosa County July 10, 1955 F2
Alamosa County June 25, 1956 F1
Alamosa County July 18, 1958 FO
Alamosa County March 23, 1974 FO
Alamosa County June 19, 1982 F1
Alamosa County June 22, 1983 F1
Alamosa County March 19, 1995 F1
Alamosa County June 27, 1995 FO
Mosca August 5, 1997 FO
Alamosa County May 25, 1998 FO
Alamosa County August 10, 2003 FO
Alamosa County July 15, 2004 FO
Alamosa County June 26, 2006 FO
Alamosa County July 9, 2006 FO
Mosca August 16, 2008 EF1
Alamosa County May 20, 2013 EFO
Alamosa County May 22, 2014 EFO

Source: National Centers for Environmental Information and SHELDUS
Probability of Future Occurrences

The climatic conditions that lead to the formation of  tornadoes in and around the San Luis
Valley will continue to occur or possibly even increase if the current warming trend
continues. According to the data above, tornadoes are reported in Alamosa County about
once every four years and the Planning Team has rated the probability of future events as
likely , with a r ecurrence interval of 1 0 years or less (10-100% chance in a givenyear).

Magnitude/Severity

The severity of a tornado is based on wind speed and the amount of property damage
incurred. Large tornadoes can injure and kill people and livestock and destroy structures,
infrastructure, and crops. In atornado itis common for tree branches and flying debris to
cause serious damage. Typical damages from small tornado events include:

1 roof, windows and exterior damage
9 missing shingles
1 bent, missing or damaged rain gutters



9 broken, chipped or cracked windows

Tornadoes develop quickly and change direction rapidly, making resp onse difficult, but most
occur over open country and cause minimal damages. The severity of the tornado hazard is
rated limited by the Planning Team, meaning that minor injuries and minor property damages
are possible, with minimal disruptions to infrastru cture and critical services .

Vulnerability Assessment

Tornadoes can cause significant damage to structures, trees, utilities, crops, and have the
potential to injure and kill people. Due to the erratic movement of tornado es, destruction
often appears random. Future residential or commercial buildings built to code should be less
vulnerable to tornado es. However, building standards can offer only limited protection.

4.2.8 Severe Winter Storm

Hazard Description

Heavy snhow, ice, severe winter storms, and blizz ards are common occurrences in Colorado.
OHazardous winter weather includes events related to heavy snow, blowing snow, ice, sleet or
freezing rain, and extreme cold temperatures. Blizzards are severe winter storms that pack a
combination of blowing snow a nd wind resulting in very low visibilities. While heavy snowfalls
and severe cold often accompany blizzards, they are not required. Sometimes strong winds
pick up snow that has already fallen, creating a blizzard. 6"

Some winter storms are accompanied by strong winds, creating blizzard conditions with
blinding wind -driven snow, severe drifting, and dangerous wind chills. Extreme cold often
accompanies or follows a winter storm.

The National Weather Service Glossary defines common winter storm characteristic s as
follows:

9 Blizzard: A blizzard means that the following conditions are expected to prevail for a
period of 3 hours or longer:

- Sustained wind or frequent gusts to 35 miles an hour or greater; and

- Considerable falling and/or blowing snow (i.e., reducin g visibility frequently to less
than ¥4 mile).

1 Heavy Snow: This generally means:
- snowfall accumulating to 4" or more in depth in 12 hours or less; or
- snowfall accumulating to 6" or more in depth in 24 hours or less.

- In forecasts, snowfall amounts are expr essed as a range of values, e.g., "8 to 12
inches." However, in heavy snow situations where there is considerable uncertainty
concerning the range of values, more appropriate phrases are used, such as "...up to
12 inches..." or alternatively "...8incheso r mor e. . . 0

10 Colorado Natural Hazards Mitigation Plan, Colorado Division of Homeland Security and Emergency Management,
December 2013. 3120



9 Ice Storm: Anice storm is used to describe occasions when damaging accumulations of ice
are expected during freezing rain situations. Significant accumulations of ice pull down
trees and utility lines resulting in loss of power and communicatio n. These accumulations
of ice make walking and driving extremely dangerous. Significant ice accumulations are
usually accumulations of ¥4" or greater. **

Geographic Location

Severe winter storms occur throughout the entire county at approximately the same

fre quency and all of AlamosaCounty is subject to blizzard, heavy snowfall and ice storm
conditions. The size of events varies and may range from isolated (impacting only a portion of
the area) to statewide. Most severe winter storms are widespread events, im pacting multiple
counties simultaneously and for extended time periods.

Previous Occurrences

According to the National Centers for Environmental Information (NCEI), there have been 204
winter storm events and 6 blizzard events in Alamosa County from Januar y 1, 1950 to May 31,
2016. Notable winter storm events are identified in the table below.

Table 4.16 Significant Winter Storms in Alamosa County, 1950-2016

Year Description of Impacts

1961 Early snow (September 2) caused approximately $20,000 (ADJ 2014) n
property and crop damages.

1975 Heavy snow and wind produced by November storm front results in
considerable damages throughout the county.

1982 Blizzard on December 23, 1982 caused more than $800,000 damages (ADJ
2014)

1989 February storm with heavy snow caused approximately $75,000 (ADJ 2014) in
damages.

1996 Spring storm produced heavy snow and caused approximately $75,000 (ADJ
2014) in damages

2003 Heavy snowfall and blizzard conditions resulted in a Presidential Emergency

declaration for snow in Alamosa County.
Source: SHELDUS; National Centers for Environmental Information

Other notable winter weather events for which there are no documented damage costs
include:

1 Extreme wind chill in December 1996 brought temperatures to 20 to 40 below zero

1 Astrong storm on November 27, 1997 produced 10-20 inches of snowfall accumulation
1 A strong spring storm in April 2004 produced 12-18 inches of heavy, wet snow

1 Heavy snow and blizzard conditions resulted in 16 -19 inches of accumulation.

Probability of Future Occurrences

Atmospheric activity that produces winter weather conditions such as ice, snow, extreme
cold, and high winds will continue to occur and several winter storm events can be expected

11 National Weather Service, National Weather Service Glossary Website, wl.weather.gov/glossary/



to occur each year in the San Luis Valley. The probability of f uture events is therefore rated
likely , with a r ecurrence interval of 1 O years or less (10-100% chance in a givenyear).

Magnitude/Severity

Heavy snow can immobilize a region by stranding motorists, stopping the flow of supplies, and
disrupting emergency and medical services. Accumulations of snow can collapse roofs and
tear down trees and power lines. Loss of power affects homes, businesses, and water, sewer,
and other utility services operated by electric pumps. The cost of snow removal, damage
repair, an d business losses can have a tremendous impact.

Communications and power can be disrupted for days until damage can be repaired. Blowing
show can severely reduce visibility. Serious vehicle accidents can result with injuries and
deaths. Prolonged exposure to the cold can cause frostbite or hypothermia and can become
life -threatening; infants and the elderly are most at risk.

Extremely cold temperatures pose a risk to public safety and disrupt farm and ranch
operations. The table below shows the average mini mum and extreme minimum temperatures
for Alamosa County for the four coldest winter months.

Table 4.17 Average Minimum Temperatures/Extreme Minimum Temperatures for Alamosa
County, 1996-2008

Month Average Minimum Extreme Minimum
Temperature (F) Temperature (F)
November 12.5 -21 (November 30, 2006)
December 1.3 -33 (December 29, 2007)
January 0.2 -32 (January 17, 2008)
February 6.3 -26 (February 7, 2004)

Source: Western Regional Climate Center, www.wrcc.dri.edu/

The Planning Team has rated the severity of the winter storm hazard in Alamosa County as
critical , meaning that isolated deaths/injuries; major or long -term impacts to property,
infrastructure and critical services; and service disruptions of 24-72 hours are possible.

Vulnerability Assessment

The water content or weight of the snow often determines the level of damages to structures,
trees and utility lines.  Although winter weather in the San Luis Valley is generally mild and
dry, severe winter storms can occasionally strand motorists, disrupt emergency and medical
services, bring down trees and power lines, freeze water pipes, and damage homes.

Winter storms will continue to occur with frequency throughout the county and occasionally
cause widespread impacts. The greatest threat is to public safet y. The rural nature of the
county and isolated stretches of roadway can create problems with stranded motorists and
access to supplies and emergency services. In rural areas, vulnerable populations and
livestock may be isolated for days or weeks. Power out ages caused by snow, ice, and wind
accompanied by cold temperatures create additional need for shelter. Other impacts are
related to school and business closures, road closures, snow removal, and maintaining critical
services.



Fortunately, s tructure damage is typically covered by property insurance. New structures and
facilities built to code should be able to withstand snow loads associated with winter storms.
Future development, particularly in more isolated areas, will create emergency access issues
and increase demand on road crews and emergency services.

4.2.9 Drought

Hazard Description

According to the 2013 Col orado Drought Mitigation
and a gradual phenomenon in Colorado. Although droughts can be characterized a s

emergencies, they differ from other emergency events in that most natural disasters, such as

floods or forest fires, occur relatively rapidly and afford little time for preparing for disaster

response. Droughts typically occur slowly, over a multi -year period, and it is often not obvious

or easy to quantify when a drought begins and ends. 8

Drought simply defined is a period of time where the amount of water available is insufficient
to meet the demands on that water supply. Scientists and researchers als o distinguish
between the different types of drought:

1 Meteorological drought is usually defined by a period of below average precipitation.

9 Agricultural drought occurs when there is an inadequate water supply to meet the
needs of agricultural operations, based on soil moisture deficiencies relative to water
demands of crops and rangeland.

1 Hydrologic drought refers to deficiencies in surface and subsurface water supplies and
is measured as streamflow, snowpack, reservoir, and groundwater level s.

9 Socioecononic drought occurs when a drought impacts health, well -being, and quality
of life, or when drought effects start to have an adverse economic impact on a
region. 3

There are also distinctions between drought mitigation planning and water conservation
planning:

9 drought mitigation planning identifies temporary responses to potential water supply
shortages, such asmandatory restrictions on certain water uses, water allocation or
the temporary use of an alternative water supply. These measures are intended to be
temporary responses to water supply shortages

1 water conservation planning involves long-term improvements i n water use efficiency,
such asmanaging landscape irrigation, implementing conservation water rate
structures, and replacing or retrofitting wa ter f ixtures.

Drought is a gradual phenomenon. Although droughts are sometimes characterized as
emergencies, they differ from typical emergency events. Most natural disasters, such as
floods or wildfires, occur relatively rapidly and afford little time for prep aring for disaster
response. Droughts occur slowly, over a multi -year period, and it is often not obvious or easy
to quantify when a drought begins and ends.

2 Colorado Drought Mitigation and Response Plan, Colorado Water Conservation Board, August 2013, p. 19
13 Colorado Drought Mitigation and Response Planlorado Water Conservation Board, August 2013, p. 19



Geographic Location

Drought is a regional phenomenon that affects all areas within the county equa Ily. Drought
impacts are most severe for agricultural and commercial interests that rely on an
uninterrupted supply of water. The U.S. Drought Monitor provides online maps of the current
drought status nationwide, updated weekly

Previous Occurrences

Colorado has experienced seven multi -year droughts since 1893, with the most devastating
taking place in the 1930s and 1950s. Historic dry and wet periods are shown in the table
below.

Table 4.18 Historic Dry and Wet Periods in Colorado

Date Dry Wet Duration (Ye ars)
1893-1905 X 12
1905-1931 X 26
1931-1941 X 10
1941-1951 X 10
1951-1957 X 6
1957-1959 X 2
1963-1965 X 2
1965-1975 X 10
1975-1978 X 3
1979-1999 X 20
2000-2006 X 6
2007-2010 X 3
2010-2012 X 2

Source: 2013 Colorado Drought Mitigation and Response Plan (Colorado Water Conservation Board)

The most intense single year of drought in state history occurred in 2002, an extremely dry
year imbedded in an extended dry period between 2000 and 2006. Drought conditions in 2002
resembled those of 1934, the worst of the Dust Bowl years between 1931 and 1941. The
magnitude of drought conditions in 2002
Monitor, making 2002 the most severe drought in the state since the 1930s .**

wa s

Since 2003, Alamosa Couty has received five USDA Secretarial declaration s for drought:

1. 2003 (S1843)
2. 2005-2006 (S2327)
3. 2011 (S3133)
4. 2012 (S3260)
5. 2013 (S3518)

Probability of Future Occurrences

Drought is a frequent occurrence in the San Luis Valley, where a prolonged drought deve lops
approximately every 15 -20 years. According to projections in the Colorado Natural Hazards

1 Colorado Natural Hazards Mitigation Plan, December 2013, Colorado Division of Homeland Security and
Emergency Management, p-22

rated



Mitigation Plan (2013), drought is expected to persist or intensify throughout most o f
Colorado, including the San Luis Valley region. The drought hazard is a likely event as rated
by the Planning Team, with an expected r ecurrence interval of 1 0 years or less (10-100%
chance in a given year).

Magnitude/Severity

Periods of drought are common occurrences in Colorado and can cause significant economic
and environmental impacts. The severity of a drought depends on the degree of moisture
deficiency, duration, and size of the affected area.  Drought is a common natural phenomenon
in Colorado, requiring continuous monitoring and foresight to lessen the drought -related
impacts to agricultural and municipal users . The objective of drought mitigation planning is to
identify actions for responding to a supply shortage before an actual water supply emergency
occurs. The Sate Water Availability Task Force ( WATH monitors condit ions that affect

Cd oradods wat esnowgadkpppetipitatignj reservoir storage, streamflow and
weather forecasts) and determines when there is a need to activate the Colorado Drought
Mitigation and Response Plan to address physical, social and economic impacts due to
drought. The WATF is comprised of Coloradof6s water sup
management professionals, federal land managers, scientists and experts in climatology and
weather forecasting .**

According to the Colorado Natural Hazar d s Mi t i g ®rought impaBt$ aserwjde 0
reaching and may come in different forms, such as economic, environmental, and/or societal.
The most significant impacts associated with drought in Colorado are those related to water
intensive activities suc h as agriculture, wildfire protection, municipal usage, commerce,
tourism, recreation, and wildlife preservation. A reduction of electric power generation and
water quality deterioration are also potential effects. Drought conditions can also cause soll
to compact, decreasing its ability to absorb water, making an area more susceptible to flash
flooding and erosion. 6*°

Drought can also cause structural damage to dams and ditches (high sedimentation loads from
pulling water from the bottom of reservoirs cand amage dam works).

The Planning Team has rated the severity of the drought hazard as critical , meaning that
isolated deaths/injuries; major or long -term impacts to property, infrastructure and critical
services; and service disruptions of 24-72 hours are possible.

Vulnerability Assessment

The most significant impacts from drought are related to water -intensive activities, such as
agriculture (both crops and livestock), wildfire protection, municipal usage, commerce,
recreation, and wildlife preservation, as well as a reduction of electric power generation and
water quality deterioration. Secondary impacts of drought are wildfires, wind erosion, and

soil compaction that can make an area more susceptible to flooding. Drought impacts
increase with the length of a drought.

15 Colorado Water Conservation Board, cwch.state.co.us/technésalirces/droughtplanningtoolbox/
16 Colorado Natural Hazards Mitigation Plan, December 2013, Colorado Division of Homeland Security and
Emergency Management, p-2&



Drought does not usually present life safety issues or directly impact critical infrastructures
such as roads, bridges, utilities, communications systems or public safety resources.
However, drought presents ongoing challenges for most Colorad 0 communities, requiring
sustained planning and conservation efforts to ensure a reliable water supply to meet current
and future needs. Although entities in the San Luis Valley have addressed conservation and
water supply issues on a number of levels, the persistence of the hazard will require sustained
mitigation efforts. Water supply planners must also be cognizant of the effects of climate
change on the frequency and severity of future droughts.

4.2.10 Levee Failure

Hazard Description

Levees are embankments (typically earthen) designed to contain, control, or divert the flow

of water to provide some level of protection from flooding. Some levee systems were built for
agricultural purposes and provide flood protection and flood loss reduction for farm fie  Ids and
other land used for agricultural purposes. Urban levee systems are built to provide flood
protection and flood loss reduction for population centers and the industrial, commercial, and
residential facilities within them. Urban levee systems, becaus e they are designed to protect
urban areas, have typically been built to higher standards. No levee system provides full
protection from all flooding events to the people and structures located behind it. Some level

of flood risk exists in these levee -impacted areas.

Geographic Location

There are no dams located within Alamosa County, but a substantial levee system provides
flood protection for parts of the City of Alamosa and unincorporated Alamosa County. The
Alamosa levee, which parallels approximately f our miles of the Rio Grande River, does not
comply with current U.S. Army Corps of Engineers (USACE) regulations. The levee, built in
1997, is laden with cottonwood and willow trees which are viewed by the USACE as potential
weakening factors in the overal | levee stability.



Figure 4.6 Alamosa County Levee System

Legend

alamosa_city_levees

Alamosa_100yr

/
0 02505 1 15 2 /]
7 Mies /%

Source: Created by URS with data from San Luis Valley GIS/GPS Authority (intended for planning
purposes only)

Previous Occurrences
There are no recorded levee failure incidents in  Alamosa County.
Probability of Future Occurrences

The Alamosa leveeswerer at ed oOounacceptabl ed f oUSAGEWSInceghei nspect
level of maintenance required to bring the system into compliance with USACE standards is

beyond local capability, the Planning Team determined that the potential for a future breach

of the levee during a major storm event cannot be ruled out and rated the probability as

occasional (occurs every 11-100 years, or a 1-10% chance peryear).

Magnitude/Severity

The consequences d a levee failure can range from localized street flooding with minor
property damage to the need to evacuate populations to assure life safety. Homes,
businesses, roads,structures and other infrastructure are potentially vulnerable to flood
damages during an event.



Should a major breach of the Alamosa levee occur, hundreds of structures would be
inundated, mostly in the City of Alamosa, and thousands of people would be displaced.

The severity of a possible levee failure is rated catastrophic by the Planning Team, meaning
that a major breach could result in multiple deaths, property destruction, population
displacement, infrastructure damages, and service disruptions of 72 hours are more.

Vulnerability Assessment

The Alamosa levee provides flood protection to the City of Alamosa and parts of
unincorporated Alamosa County. Compliance and maintenance issues with USACE are being
evaluated by the USACE and the City of Alamosa. Without certification of the levee, the
USACE has placed the project on the inactive status for the rehabilitation inspection program.

The existence of the levee removes structures from the floodplain. However, if the levee is at
risk for failure, the structures that are relying on it are at risk as well. HAZUS does not allow
an analysis of structures that are protected by the levee. Without certification of the levee,
the FIRM andDFIRM maps will not view the levee as protection from a 100 -year flood event.

Short of USACE certification, FEMA will not recognize the levees as protection against a 100-
year flood event. Parcels within the inundation area will be susceptible to further regulation
as far as floodplain permitting is concerned. Any development within these Flood Hazard
Areas must adhere to NFIPrules and local land use regulations.

4.2.11 Avalanche

Hazard Description

According to the 2013 Colorado Natural Hazards Mitigation Plan, an avalanche is a mass of
show, ice, and debris flowing and sliding rapidly down a steep slope. Avalanches are also
referred to as snow slides. Snow avalanches are defined in Colorado state statutes as a
geologic hazard.

Deep snow deposits often become susceptible to avalanche based on the slope stability and
the structure of the snow deposits through multiple storms. An avalanche occurs when the
deposit reaches its breaking point, whether triggered naturally or by human intervention.
Avalanches can be naturally-triggered (by wind, snow, rain, etc.) or human -triggered (skiers,
snowboarders, snowmobilers, climbers, etc.). There are more avalanche-related deaths in
Colorado than any other state.

Jab avalanches are the most dangerous type of avalanche. They form when stronger snow
overlies weaker snow. Often, human triggered slab avalanches are one to two feet deep, have
an area about half the size of a football field, and can reach speeds over 20 mph within
seconds?!’

Geographic Location

The Colorado Geological Survey (CGS) and the Colorado Avalanche Information Center (CAIC)

have mapped the Stateds areas susceptible to

17 Colorado Department of Transportation, www.codot.gov

av al



backcountry avalanche and mountain weather conditions for 10 Zones in the mountains of
Colorado.

Slopes in the Sangre de Cristo Mountains on the eastern edge of Alamosa County are
susceptible to avalanche.

Figure 4.7 Colorado Avalanche Zones

Source: Colorado Avalanche Information Center

The Colorado Department of Transportation (CDOT) has mapped avalanche corridors on the
state highway system, and the approximate number of slide paths that CDOT and CAIC crews
monitor and/or control on each . In the San Luis Valley region, CDOT conducts avalanche
mitigation operations at the following locations:

1. SH 17 Cumbres and La Manga Passes (18lide paths) in Conejos County
2. US 16Q Wolf Creek Pass (61slide paths) in Rio Grande County
3. US 285 Poncha Pass (2n Saguache County

Previous Occurrences

According to the Colorado Avalanche Information Center (CAIC), there was one death
attributed to avalanche from the period 1950 to 2007. A 20-year old woman died in an



