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SECTION 1: INTRODUCTION
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BACKGROUND

Santa Fe County is located in north-central New Mexico and is home to the City of Santa Fe, both
the county seat and state capital. The Rio Grande River runs through the northwestern portion of
the county, with the higher elevations in the northeastern region of the county being drained by
the Rio Grande and its tributaries. Santa Fe County also contains the southernmost portion of the
Sangre de Cristo Mountains, a subrange of the Rocky Mountains, which includes the county’s
highest point, Santa Fe Baldy Peak, standing at 12,621 feet above sea level. Santa Fe County is
bordered by the following counties: Rio Arriba County to the north, Mora County to the northeast,
San Miguel County to the east, Torrance County to the south, Bernalillo County to the southwest,
Sandoval County to the west, and Los Alamos County to the northwest.

New Mexico is prone to large wildfires, with the second most acres burned among all states in
2022.1 While wildfire is a well-known risk, Santa Fe County is susceptible to a wide range of
natural hazards, including but not limited to flood, extreme heat, lightning, high winds, and
drought. These life-threatening hazards can destroy property, disrupt the economy, and lower the
overall quality of life for individuals.

While it is impossible to prevent an event from occurring, the impacts from many hazards on
people and property can be lessened through mitigation. The Federal Emergency Management
Agency (FEMA) defines mitigation as sustained actions taken to reduce or eliminate long-term risk
to people and property from hazards and their effects.?2 Communities participate in hazard
mitigation by developing hazard mitigation plans. The New Mexico Department of Homeland
Security and Emergency Management (NM DHSEM) is required to review the plan and FEMA
has the authority to review and approve hazard mitigation plans through the Disaster Mitigation
Act of 2000.

The Disaster Mitigation Act requires that hazard mitigation plans be reviewed and revised every
five years to maintain eligibility for Hazard Mitigation Assistance (HMA) grant funding. FEMA
approved the Santa Fe County HMAP Update in 20183 which then expired in 2023. Therefore,
the County began the process of developing a Hazard Mitigation Action Plan Update in order to
regain eligibility for grant funding. The HMAP Update planning process provided an opportunity
for Santa Fe County to evaluate successful mitigation actions and explore opportunities to avoid
future disaster loss. Santa Fe County selected H20 Partners, Inc. to write and develop the 2025

1 Source: National Interagency Fire Center https://www.iii.org/table -archive/23870

2 Source: http:/imvww.fema.gov/hazard-mitigation-planning-resources

3 The Santa Fe County previous plan was drafted in 2016 but was not approved by FEMA and adopted by the
community until 2018.
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SECTION 1: INTRODUCTION

HMAP Update, hereinafter titled: “Santa Fe County Hazard Mitigation Action Plan Update 2025:
Maintaining a Safe, Secure, and Sustainable Community” (Plan or Plan Update).

Hazard mitigation activities are an investment in a community’s safety and sustainability. It is
widely accepted that the most effective hazard mitigation measures are implemented at the
local government level, where decisions on the regulation and control of development are
ultimately made. A comprehensive review of a hazard mitigation plan addresses vulnerabilities
to hazards that exist today and in the foreseeable future. Therefore, it is essential that a plan
identify projected patterns of how future development will increase or decrease a community’s
overall hazard vulnerability.

SCOPE

The focus of the Plan Update is to identify activities to mitigate hazards classified as “high” or
“‘moderate” risk, as determined through a detailed hazard risk assessment conducted for Santa
Fe County. The hazard classification enables the County to prioritize mitigation actions based on
hazards which can present the greatest risk to lives and property in the geographic scope.

PURPOSE

The Plan Update was prepared by Santa Fe County and H20 Partners, Inc. The purpose of the
Plan Update is to protect people and structures and to minimize the costs of disaster response
and recovery. The goal of the Plan Update is to minimize or eliminate long-term risks to human
life, property, operations, and the environment from known hazards by identifying risks and
implementing cost-effective hazard mitigation actions. The planning process is an opportunity for
Santa Fe County, stakeholders, and the general public to evaluate and develop successfulhazard
mitigation actions to reduce future risk of loss of life and damage to property resulting from a
disaster in Santa Fe County.

The Mission Statement of the Plan Update is, “Maintaining a secure and sustainable future
through the revision and development of targeted hazard mitigation actions to protect life and
property.”

The Santa Fe County Planning Team identified 19 hazards, including natural and human-caused
hazards, to be addressed in the Plan Update. The specific goals of the Plan Update are to:

Provide a comprehensive update to the 2018 HMAP,;
Minimize disruption to Santa Fe County following a disaster;

e Streamline disaster recovery by articulating actions to be taken before a disaster
strikes to reduce or eliminate future damage;
Demonstrate a firm local commitment to hazard mitigation principles;
Serve as a basis for future funding that may become available through grants and
technical assistance programs offered by the state or federal government. The Plan will
enable Santa Fe County to take advantage of rapidly developing mitigation grant
opportunities as they arise; and

e Ensure that Santa Fe County maintains eligibility for the full range of future Federal
disaster relief.
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SECTION 1: INTRODUCTION

AUTHORITY

. The Plan is tailored specifically for Santa Fe County and plan
participants including Planning Team members, stakeholders, and
‘:@g}l FEMA the general public who participated in the Plan Update development

process. The Plan complies with all requirements promulgated by
the New Mexico Department of Homeland Security and Emergency Management (NM DHSEM)
and all applicable provisions of the Robert T. Stafford Disaster Relief and Emergency Assistance
Act, Section 104 of the Disaster Mitigation Act of 2000 (DMA 2000) (P.L. 106-390), and the
Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of 2004 (P.L. 108—-264), which
amended the National Flood Insurance Act (NFIA) of 1968 (42 U.S.C. 4001, et al). Additionally,
the Plan complies with the Interim Final Rules for the Hazard Mitigation Planning and Hazard
Mitigation Grant Program (44 CFR, Part 201), which specify the criteria for approval of mitigation
plans required in Section 322 of the DMA 2000 and standards found in FEMA'’s “Local Mitigation
Policy Guide” (April 2023), and the “Local Mitigation Planning Handbook” (May 2023).

SUMMARY OF SECTIONS

Sections 1 and 2 of the Plan Update outline the Plan’s purpose and development, including how
Planning Team members, stakeholders, and members of the general public were involved in the
planning process. Section 3 profiles Santa Fe County’s population and economy.

Sections 4 through 23 present a hazard overview and information on individual natural and
human-caused hazards in the planning area. For each hazard, the Plan Update presents a
description of the hazard, a list of historical hazard events, and the results of the vulnerability and
risk assessment process.

Section 24 presents hazard mitigation goals and objectives. Section 25 gives an analysis for the
previous actions and Section 26 presents hazard mitigation actions for Santa Fe County. Section
27 identifies Plan maintenance mechanisms.

The list of planning team members and stakeholders is located in Appendix A. Public survey
results are analyzed and presented in Appendix B. Appendix C contains a detailed list of critical
facilities for the area. Appendix D contains information regarding Dam locations within Santa Fe
County. Appendix E contains information regarding workshops and meeting documentation.
Capability Assessment results for Santa Fe County are in Appendix F. Appendix G includes State
and Federal Funding Opportunities.*

4Information contained in some of these appendices are exempt from public release under the Freedom of
Information Act (FOIA).
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PLAN PREPARATION AND DEVELOPMENT

Hazard mitigation planning involves coordination with various constituents and stakeholders to
develop a more disaster-resistant community. Section 2 provides an overview of the planning
process including the identification of key steps and a detailed description of how stakeholders
and the public were involved.

OVERVIEW OF THE PLAN

Santa Fe County hired H20 Partners, Inc. (Consultant Team), to provide technical support and
oversee the development of the Santa Fe County Hazard Mitigation Action Plan Update 2025.
The Consultant Team used the FEMA “Local Mitigation Planning Policy Guide” (April 2023), and
the “Local Mitigation Planning Handbook” (May 2023) to develop the Plan Update. The overall
planning process is shown in Figure 2-1 below.
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SECTION 2: PLANNING PROCESS

Figure 2-1. Mitigation Planning Process

PHASE ONE PHASE TWO PHASE FOUR

Organize @

Identify & Access Implement Actions

i L pEi i v Risks & Evaluate Progress

Capabilities

Santa Fe County and the Consultant Team met in January 2024 to begin organizing resources,
identify Planning Team members, and conduct a Capability Assessment.

PLANNING TEAM

Key members of H20 Partners, Inc. developed the Plan Update in conjunction with the Planning
Team. The Planning Team was established using a direct representation model. Some of the
responsibilities of the Planning Team included: completing Capability Assessment surveys,
providing input regarding the identification of hazards, identifying mitigation goals, and developing
mitigation strategies. An Executive Planning Team consisting of key personnel involved in hazard
mitigation activities from Santa Fe County’s Office of Emergency Management and Fire
Department, shown in Table 2-1, was formedto coordinate planning effortsand request input and
participation in the planning process. Participation in this planning process is defined as being
engaged in the process through attending meetings, providing data and related information,
providing updates on previous actions, and reviewing and commenting on draft versions of the
plan. Table 2-2 reflects the Advisory Planning Team, consisting of additional representatives from
County departments participated throughout the planning process. All Executive and Advisory
Planning Team members are involved in hazard mitigation activities; those with the authority to
regulate development are identified with an asterisk next to their title.

Table 2-1. Executive Planning Team

DEPARTMENT TITLE

Office of Emergency Management Emergency Management Coordinator

Fire Department Fire Chief

Table 2-2. Advisory Planning Team

DEPARTMENT TITLE

Administrative Services Department IT Administration

Supervisor of Conditional Use Permits,
Overlay Zones, Wireless Communication
Facilities, Commercial Development, DClIs,
Community Solar*

Building & Development Services
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DEPARTMENT TITLE

Supervisor of Terrain Management, Flood
Building & Development Services zone Determinations, Variances, Appeals,
Conceptual Plans, Conditional Use Permits*

Bureau of Elections Chief Deputy

Clerk’s Office County Clerk

Community Development Department Deputy Director*

Community Development Department Economic Development Division Manager*
Community Development Department Economic Development Division Specialist*
Community Development Department Executive Director*

Community Development Department Sustainability Division Manager*
Community Services Health Services Division Director

County Attorney Legal ACA I

County Commissioner Constituent Services Liaison

County Commissioner District 1 County Commissioner*

County Commissioner District 2 County Commissioner*

County Commissioner District 3 County Commissioner*

County Commissioner District 4 County Commissioner*

County Commissioner District 5 County Commissioner*

Home Occupations, Film Permits,

Sy B Ees Temporary Use Permits Specialist

County Manager’s Office County Manager

County Manager’s Office Office Administrator

County Manager’s Office Deputy County Manager

County Manager’s Office Operations Manager

County Manager’s Office Strategic Operational Planning Director
Fire Department Assistant Fire Chief / Fire Marshal

Fire Department Assistant Fire Chief of Operations

Fire Department Battalion Chief & District Liaison

Fire Department Deputy Fire Chief
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DEPARTMENT TITLE

Fire Department Fire Prevention Specialist Urban Wildland

Fire Department

Fire Department

Fire Department

Growth Management Department
Growth Management Department
Growth Management Department
Growth Management Department
Growth Management Department
Growth Management Department
Office of Emergency Management
Planning Division

Public Safety

Public Safety

Public Safety

Public Works

Senior Services
Sheriff’s Office
Sherrif’s Office
Sheriff’s Office
Sheriff’s Office

Hondo District Fire Chief

Wildland Captain

Turquoise Trail District Fire Chief
Deputy Director*

Director*

E-911 & GIS Administrative Assistant
GIS Manager

GIS Specialist

GIS Team Lead

Director of Emergency Management
Planning Manager*

Operations Manager

Regional Emergency Communications
Center (RECC) Deputy Director
Regional Emergency Communications
Center (RECC) Director

Director

Senior Services Program Manager
Computer Aided Dispatch Administrator
County Sheriff

Captain

Undersheriff

Additionally, a Stakeholder Group was invited via email to participate in the planning process by
attending meetings, commenting on draft versions of the plan, and/or by providing data to inform
the planning process. The Consultant Team, Planning Teams, and Stakeholder Group
coordinated to identify mitigation goals, and develop mitigation strategies and actions for the Plan
Update. Appendix A provides a complete listing of all participating Planning Team members and
stakeholders by organization and title. Stakeholder involvement is discussed further below.

Based on results of the completed Capability Assessment survey, the Santa Fe County described
methods for achieving future hazard mitigation measures by expanding existing capabilities. For
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example, Santa Fe County has an opportunity to establish Planning Team members with the
authority to monitor the Plan and identify grant funding opportunities for expanding staff. Other
options for improving capabilities include the following:

¢ Integrate risk information into future updates of Santa Fe County’s Sustainable Growth
Management Plan (SGMP), Climate Action Plan, and Community Wildfire Protection Plan
(CWPP).

e Integrate risk information into Santa Fe County’s Capital Improvement Plan and
programming.

e lIdentify opportunities for cross-training or increase the technical expertise of staff by
attending free training available through FEMA and the New Mexico Department of
Homeland Security and Emergency Management (DHSEM), and monitoring classes and
availability through preparingnewmexico.org.

e Review current floodplain ordinances for opportunities to increase resiliency, (above
current standards) such as modifying permitting or building codes.

e Develop ordinances that will require all new developments to conform to the higher
mitigation standards, exceeding current requirements.

Sample hazard mitigation actions developed with similar hazard risk were shared at the meetings.
These important discussions resulted in the development of multiple mitigation actions that are
included in the Plan Update to further mitigate risk from natural hazards in the future.

The Planning Team developed hazard mitigation actions for mitigating risk from all the identified
hazards within this Plan Update; these actions include developing a plan to assist vulnerable
populations during natural hazard events and reducing impacts from dam failure by enhancing
monitoring and coordination. Several actions were also included to incorporate nature-based
solutions into the mitigation strategy, such as creating a Green Stormwater Infrastructure (GSI)
master plan, creating an incentive program for installing green stormwater infrastructure, and
implementing a nature-based climate solutions program to reduce hazard impacts and increase
soil health and biodiversity.

PLANNING PROCESS

The process used to prepare the Plan Update followed the four major steps included at Figure 2-
1. After the Planning Team was organized, a capability assessment was developed and
distributed at the Kick-Off Workshop. Hazards were identified and assessed, and results
associated with each of the hazards were provided at the Risk Assessment Workshop. Based on
Santa Fe County’s identified vulnerabilities, specific mitigation strategies were discussed and
developed at the Mitigation Strategy Workshop. Finally, Plan maintenance and implementation
procedures were developed and are included in Section 27. Participation of Planning Team
members, stakeholders, and the public at each of the workshops is documented in Appendix E.

At the Plan development workshops held throughout the planning process described herein, the
following factors were taken into consideration:

The nature and magnitude of risks currently affecting the community;

Hazard mitigation goals to address current and expected conditions;

Whether current resources will be sufficient for implementing the Plan Update;
Implementation problems, such as technical, political, legal, and coordination issues that
may hinder development;
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e Anticipated outcomes; and
e How Santa Fe County, agencies, and partners will participate in implementing the Plan
Update.

KICKOFF WORKSHOP

The Kickoff Workshop was held on January 18, 2024, at the Santa Fe County Public Safety
Complex. The initial workshop informed County officials and key department personnel about how
the planning process pertained to their distinct roles and responsibilities and engaged stakeholder
groups that focus on vulnerable populations and underserved communities including, but not
limited to tribal agencies, housing authorities, local medical partners, school districts, and
surrounding communities. In addition to the kickoff presentation, participants received the
following information:

Project overview regarding the planning process;
Public survey access information;

Hazard Ranking form; and

Capability Assessment survey for completion.

A risk ranking exercise was conducted at the Kickoff Workshop to get input from the Planning
Team and stakeholders pertaining to various risks from a list of natural hazards affecting the
planning area. Each participant at the Kickoff Workshop was provided a risk ranking sheet that
asked participants to rank hazards in terms of the probability or frequency of occurrence, extent
of spatial impact, and the magnitude of impact. The results of the ranking sheets identified unique
perspectives on varied risks throughout the planning area. The assessments were also used to
set priorities for hazard mitigation actions based on potential loss of lives and dollar losses.

HAZARD IDENTIFICATION

At the Kickoff Workshop, and through email and phone correspondence, the Planning Team
conducted preliminary hazard identification. The Planning Team in coordination with the
Consultant Team reviewed and considered a full range of natural hazards. Once identified, the
teams narrowed the list to significant hazards by reviewing hazards affecting the area as a whole,
the 2023 State of New Mexico Hazard Mitigation Plan, and initial study results from reputable
sources such as federal and state agencies. Based on this initial analysis, the teams identified a
total of 19 hazards, including natural and human-caused hazards, which pose a significant threat
to the planning area.

RISK ASSESSMENT

An initial risk assessment for Santa Fe County was completed in February 2024 and results were
presented to Planning Team members at the Risk Assessment Workshop held on February 15,
2024, at the Santa Fe County Public Safety Complex. At the workshop, the characteristics and
consequences of each hazard were evaluated to determine the extent to which the planning area
would be affected in terms of potential danger to property and citizens. During the workshop,
Planning Team members also discussed the potential for cascading impacts of natural hazards.

Property and crop damages were estimated by gathering data from the National Centers for
Environmental Information (NCEI) and National Oceanic and Atmospheric Administration
(NOAA). The assessment also examined the impact of various hazards on the built environment,
including general building stock, critical facilities, lifelines, and infrastructure. The resulting risk
assessment profiled hazard events provided information on previous occurrences, estimated
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probability of future events, and detailed the spatial extent and magnitude of impact on people
and property. A hazard profile and vulnerability analysis for each of the hazards can be found in
Sections 4 through 23.

MITIGATION REVIEW AND DEVELOPMENT

Developing the Mitigation Strategy for the Plan involved identifying mitigation goals and new
mitigation actions. A Mitigation Strategy Workshop was held on March 7, 2024, at the Santa Fe
County Public Safety Complex. In addition to the Planning Team, stakeholder groups were invited
to attend the workshop. Regarding hazard mitigation actions, workshop participants emphasized
the desire for wildfire projects. Additionally, the participants were proactive in identifying mitigation
actions to lessen the risk of all the identified hazards included in the Plan Update.

An inclusive and structured process was used to develop and prioritize new hazard mitigation
actions for the Plan Update. The prioritization method was based on FEMA’s STAPLE+E criteria
and included social, technical, administrative, political, legal, economic, and environmental
considerations. As a result, each Planning Team Member assigned an overall priority to each
hazard mitigation action. The overall priority of each action is reflected in the hazard mitigation
actions found in Section 26.

Planning Team Members then developed action plans identifying proposed actions, costs and
benefits, the responsible organization(s), effects on new and existing buildings, implementation
schedules, priorities, and potential funding sources.

Specifically, the process involved:

e Listing optional hazard mitigation actions based on information collected from previous
plan reviews, studies, and interviews with federal, state, and local officials. Workshop
participants reviewed the optional mitigation actions and selected actions that were most
applicable to their area of responsibility, cost-effective in reducing risk, easily
implemented, and likely to receive institutional and community support.

e Workshop participants inventoried federal and state funding sources that could assist in
implementing the proposed hazard mitigation actions. Information was collected, including
the program name, authority, purpose of the program, types of assistance and eligible
projects, conditions on funding, types of hazards covered, matching requirements,
application deadlines, and a point of contact.

e Planning Team Members considered the benefits that would result from implementing the
hazard mitigation actions compared to the cost of those projects. Although detailed cost-
benefit analyses were beyond the scope of the Plan Update, Planning Team Members
utilized economic evaluation as a determining factor between hazard mitigation actions.

e Planning Team Members then selected and prioritized mitigation actions.

Hazard mitigation actions identified in the process were made available to the Planning Team for
review. The draft Plan Update was maintained on file by Santa Fe County and was made available
to the general public for review.

REVIEW AND INCORPORATION OF EXISTING PLANS
REVIEW

Background information utilized during the planning process included various studies, plans,
reports, and technical information from sources such as FEMA, the United States Army Corps of

Santa Fe County | Hazard Mitigation Action Plan Update 2025 | Page 7



SECTION 2: PLANNING PROCESS

Engineers (USACE), the U.S. Fire Administration, National Oceanic and Atmospheric
Administration (NOAA), the New Mexico Bureau of Geology and Mining Resources, the Office of
the State Engineer Dam Safety Bureau, the New Mexico Forestry Division, the New Mexico
Department of Homeland Security and Emergency Management (NM DHSEM), and local hazard
assessments and plans. Section 4 and the hazard-specific sections of the Plan (Sections 5-23)
summarize the relevant background information.

Specific background documents, including those from FEMA, provided information on hazard risk,
hazard mitigation actions currently being implemented, and potential mitigation actions. Previous
hazard events, occurrences, and descriptions were identified through NOAA’s National Centers
for Environmental Information (NCEI) Storm Events Database. Results of past hazard events
were found through searching the NCEI Database. The USACE studies were reviewed for their
assessment of risk and potential projects in the region. Information from the University of New
Mexico Geospatial and Population Studies Department was reviewed for population and other
projections and included in Section 3 of the Plan. Data from the United States Forest Service was
used to appropriately rank the wildfire hazard, and to help identify potential grant opportunities.
Materials from FEMA and NM DHSEM were reviewed for guidance on Plan Update development
requirements.

INCORPORATION OF EXISTING PLANS INTO THE HMAP PROCESS
A Capability Assessment was completed by key departments from Santa Fe County which
provided information pertaining to existing plans, policies, ordinances, and regulations to be
integrated into the goals and objectives of the Plan Update. The relevant information was included
in a master Capability Assessment, Appendix F.

Existing projects and studies were utilized as a starting point for discussing hazard mitigation
actions among Planning and Consultant Team members. For example, Santa Fe County has
completed several projects, including enhancing geologic data in development zones, enhancing
code enforcement activities, and updating the Wildland Urban Interface (WUI) ordinance. Other
mitigation projects are currently in progress, including supporting drought-resilient land use
planning by implementing the Sustainable Land Use Development Code, as well as enhancing
earthquake monitoring activities, a project that is being led by the New Mexico Institute of Mining
and Technology.

Additionally, policies and ordinances were reviewed as well as other County plans, such as the
Climate Action Plan, Community Wildfire Protection Plan, and Comprehensive Plan, to identify
any additional mitigation actions.

Finally, the 2023 State of New Mexico Hazard Mitigation Plan, developed by NM DHSEM, was
discussed in the initial planning meeting in order to develop a specific group of hazards to address
in the planning effort. The 2023 State Plan was also used as a guidance document, along with
FEMA materials, in the development of the Santa Fe County Hazard Mitigation Action Plan
Update 2025.

INCORPORATION OF THE HMAP INTO OTHER PLANNING
MECHANISMS

Planning Team members will integrate implementation of the Plan Update with other planning
mechanisms for Santa Fe County, such as the General Plan. Existing plans will be reviewed and
incorporated into the Plan Update, as appropriate. This section discusses how the Plan will be
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implemented by Santa Fe County. It also addresses how the Plan will be evaluated and improved
over time, and how the public will continue to be involved in the hazard mitigation planning
process.

Santa Fe County will be responsible for implementing hazard mitigation actions contained in
Section 26. Each hazard mitigation action has been assigned to a specific County department
that is responsible for tracking and implementing the action.

A funding source has been listed for each identified hazard mitigation action and may be utilized
to implement the action. An implementation time period has also been assigned to each hazard
mitigation action as an incentive and to determine whether actions are implemented on a timely
basis.

Santa Fe County will integrate hazard mitigation actions contained in the Plan Update with
existing planning mechanisms such as floodplain ordinances, Community Wildfire Protection
Plan, and other local and area planning efforts. Santa Fe County will work closely with area
organizations to coordinate implementation of hazard mitigation actions that benefit the planning
area in terms of financial and economic impact.

Upon formal adoption of the Plan Update, Planning Team members will review existing plans
along with building codes to guide development and ensure that hazard mitigation actions are
implemented. Each of the County departments will be responsible for coordinating periodic review
of the Plan Update with members of the Advisory Planning Team to ensure integration of hazard
mitigation strategies into these planning mechanisms and codes. The Planning Team will also
conduct periodic reviews of various existing planning mechanisms and analyze the need for any
revisions or updates in light of the approved Plan Update. Santa Fe County will ensure that future
long-term planning objectives will contribute to the goals of the Plan to reduce the long-term risk
to life and property from moderate and high-risk hazards. Within one year of formal adoption of
the Plan, existing planning mechanisms will be reviewed and analyzed as they pertain to the Plan
Update.

Planning Team members will review and revise, as necessary, the long-range goals and
objectives in its strategic plan and budgets to ensure that they are consistent with the Plan Update.

Furthermore, Santa Fe County will work with neighboring jurisdictions to advance the goals of the
Plan Update as it applies to ongoing, long-range planning goals and actions for mitigating risk to
natural hazards throughout the planning area.

Table 2-4 identifies types of planning mechanisms and examples of methods for incorporating the
Plan into other planning efforts.
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Table 2-4. Examples of Methods of Incorporation

PLANNING MECHANISM INCORPORATION OF PLAN

Various departments and key personnel that
participated in the planning process for Santa Fe
County will review the Plan and mitigation actions
therein when conducting their annual budget review.
Allowances will be made in accordance with grant
applications sought, and mitigation actions that will
be undertaken, according to the implementation
schedule of the specific action.
Prior to any revisions to the CIP, County
departments will review the risk assessment and
Capital Improvement Plan ~ Mitigation strategy sections of the HMAP, as limiting
public spending in hazardous zones is one of the
most effective long-term mitigation actions available
to local governments.
Since general plans involve developing a unified
vision for a community, the mitigation vision and
goals of the Plan will be reviewed in the development
or revision of Santa Fe County’s General Plan.
Floodplain management plans include preventative
and corrective actions to address the flood hazard.
Floodplain Management Therefore, the actions for flooding and information
found in Section 11 of this Plan Update discussing
the people and property at risk to flood will be
reviewed and revised when updating management
plans or developing new plans.
The Plan will be evaluated when grant funding is
Grant Applications sought for mitigation projects. If a projectis not in the
Plan Update, a Plan Revision may be necessary to
include the action in the Plan.
Currently, Santa Fe County has regulatory plans in
place, such as Emergency Management Plans, Land
Use Plans, and Evacuation Plans. The Plan Update
Regulatory Plans will be consulted when County departments review
or revise their current regulatory planning
mechanisms, or in the development of regulatory
plans that are not currently in place.

Annual Budget Review

General Plan

Plan

Appendix F Capability Assessment provides an overview of the County’s existing planning and
regulatory capabilities. These existing capabilities provide the mechanisms to implement the
mitigation strategy objectives. For example, the adoption of building codes and implementation of
land use regulations have been demonstrated to help communities avoid losses from natural
hazard events. The Santa Fe County Sustainable Land Development Code (SLDC), adopted in
2016, is the planning mechanism to implement the County’s Sustainable Growth Management
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Plan. The SLDC includes both building codes and land use regulation and acknowledges the
County’s risk to natural hazards through regulations that prevent future development in creating
or increasing existing vulnerabilities to hazards. These include the 2021 IECC Residential and
Commercial Building Codes, 2009 New Mexico Commercial and Residential Building Codes, the
Santa Fe County Urban Wildland-Interface Code (7.2.15), flood prevention and flood control
standards (7.18), special protection of riparian areas (7.25) and subdivision ordinances (Chapter
5).

It should be noted for the purposes of the Plan Update that the 2018 HMAP has been used as a
reference when reviewing and updating all plans and ordinances for the entire planning area
including the County’s 2020 Climate Action Plan.

PLAN REVIEW AND PLAN UPDATE

As with the development of Plan Update, Santa Fe County will oversee the review and update
process for relevance and if necessary, make adjustments. At the beginning of each fiscal year,
Planning Team Members will meet to evaluate the Plan and review other planning mechanisms
to ensure consistency with long-range planning efforts. In addition, planning participants will also
meet once a year, by conference call or presentation, to re-evaluate prioritization of the hazard
mitigation actions. The plan may be amended to include additional hazard mitigation actions as
they are developed.

TIMELINE FOR IMPLEMENTING MITIGATION ACTIONS

Both the Executive Planning Team (Table 2-1) and the Advisory Planning Team (Table 2-2) will
engage in discussions regarding a timeframe for how and when to implement each hazard
mitigation action. Considerations include when the action will be started, how existing planning
mechanisms’ timelines affectimplementation, and when the action should be fully implemented.
Timeframes may be general, and there will be short, medium, and long-term goals for
implementation based on prioritization of each action, as identified on individual Hazard Mitigation
Action worksheets included in the Plan Update for Santa Fe County.

Both the Executive and Advisory Planning Team will evaluate and prioritize the most suitable
hazard mitigation actions for the community to implement. The timeline for implementation of
actions will partially be directed by the County’s comprehensive planning process, budgetary
constraints, and community needs. Santa Fe County is committed to addressing and
implementing hazard mitigation actions that may be aligned with and integrated into the Plan
Update.

Overall, the Planning Team is in agreement that goals and actions of the Plan Update shall be
aligned with the timeframe for implementation of hazard mitigation actions with respect to annual
review and updates of existing plans and policies.

PUBLIC AND STAKEHOLDER INVOLVEMENT

An important component of hazard mitigation planning is public participation and stakeholder
involvement. Input from individual citizens and the community as a whole provides the Planning
Team with a greater understanding of local concerns and increases the likelihood of successfully
implemented hazard mitigation actions. If citizens and stakeholders, such as local businesses,
non-profits, hospitals, and schools are involved, they are more likely to gain a greater appreciation
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of the risks that hazards may present in their community and take steps to reduce or mitigate their
impact.

The public was involved in the development of the Santa Fe County Hazard Mitigation Action Plan
Update 2025 at different stages prior to official Plan approval and adoption. Public input was
sought using three methods: (1) open public meetings; (2) electronic and printed survey
instruments; and (3) making the draft Plan Update available for public review on the County’s
websites.

The draft Plan Update was made available to the general public forreview and commenton Santa
Fe County’s website. The public was notified at the public meetings that the draft Plan Update
would be available for review. Public feedback was received on the draft Plan Update and
reviewed by Santa Fe County and consultants. All relevant information, as determined by the
County, was incorporated into the Plan Update. Public input was utilized to assist in identifying
hazards that were of most concern to the citizens of the County and what actions they felt should
be included and prioritized.

The Plan Update will be advertised and posted on Santa Fe County’s website upon approval from
FEMA, and a copy will be kept at the Santa Fe County Courthouse.

UNDERSERVED COMMUNITIES/VULNERABLE POPULATIONS

One of the goals of the Planning Team was to build equity into the planning process. Including
organizations that aid underserved communities and socially vulnerable populations to participate
in the plan helps ensure equitable access to the planning process and the meaningful participation
of all residents. In addition, these groups can make sure that the interests of vulnerable
populations are accurately represented and act as a valuable resource to share information with
those vulnerable populations.

The Planning Team worked to identify local agencies, organizations and community leaders that
focus on reaching vulnerable populations and underserved communities. These organizations
were included in the planning process as stakeholders and were invited to participate in the
planning process via email. These agencies were encouraged to post public planning meetings
as well as solicit feedback via the public survey.

All stakeholders and planning team members were invited to participate in the development of
the Plan during this process, including all public meetings, and surveys. All stakeholders are listed
in Table 2-5. Some stakeholders have been detailed below along with the agency’s mission,
including:

e United Way of North Central New Mexico (UWNCNM) —aims to tackle systemic problems
hurting families and children in their five-county community through bold, long-term
solutions. Included in UWNCNM’s programs and services are their Family Advocacy
Center offering free services to victims of violence; Diversity, Equity, and Inclusion (DEI)
Initiative; free tax help; educational services; and 211 help line connecting those in crisis
with needed resources.

e Homewise — provides homebuyer education, individualized financial coaching, real estate
services, and mortgage lending services to help New Mexicans achieve their dream of
homeownership. Homewise’s goal is to create successful homeowners and strengthen
neighborhoods to improve the long-term wellbeing of individuals and families.
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e The Food Depot — distributes 10 million pounds of food each year across a nine-county
service area in Northern New Mexico. With a focus on equity and accessibility, the food
bank aims to end hunger and food instability in its region, which includes Santa Fe County.

¢ IndigenousWays — promotes living in balance for diverse communities through music, arts,
outreach, and events. The IndigenousWays vision is to reach Indigenous and
LGBTQIA2S+ communities through outreach and Indigenous Wisdom that creates and
enhances survival and sustainability.

e Goodwill Industries of New Mexico — helps New Mexicans find jobs and gain access to
specialized social services. The nonprofit offers a variety of services aiding unemployed
New Mexicans, veterans, seniors, and those experiencing homelessness.

In addition, public notices were posted on public bulletin boards at numerous public facilities, as
well as posted on Santa Fe County’s website and social media. Additionally, the Executive
Planning Team also went door to door informing tribal residents of the planning process and
inviting them to public meetings. For a sample of these postings, please see Appendix E. In
addition to public meetings, the Planning and Consultant Teams developed a public survey
designed to solicit public input during the planning process from citizens and stakeholders and to
obtain input and feedback on the mitigation plan. For each form of engagement, all efforts were
made to reach Santa Fe County’s underserved communities and vulnerable populations
throughout the planning process. Additional survey information is provided at the end of this
section.

STAKEHOLDER INVOLVEMENT

Stakeholder involvement is essential to hazard mitigation planning since a wide range of
stakeholders can provide input on specific topics and from various points of view. Throughout the
planning process, members of community groups, Tribal agencies, local businesses, neighboring
jurisdictions, schools, and hospitals were invited to participate in development of the Plan Update.
The Stakeholder Group (Table 2-5) included a broad range of representatives from both the public
and private sector and served as a key component in Santa Fe County’s outreach efforts for
development of the Plan Update. Documentation of stakeholder meetings is found in Appendix E.
A list of organizations invited to attend via email is found in Table 2-5. Those that participated in
the public meetings are identified with a plus symbol (+) next to their stakeholder type and were
involved in mitigation activities.

Table 2-5. Stakeholder Working Group

AGENCY s= STAKEHOLDER TYPE

Acequia Associations Director of Operations Utility Provider

Acequia Associations Executive Director Utility Provider

Executive Director for

American Red Cross Arizona and New Mexico e A S S

. Non-Profit
Region
Bernalillo County Emergency Management Neighboring Community
Bienvenidos Outreach Assistant Director Community Organization /

Non-Profit
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AGENCY TITLE STAKEHOLDER TYPE

City of Espanola
City of Espanola

City of Santa Fe

City of Santa Fe

City of Santa Fe

Town of Edgewood

Edgewood Police Department

El Valle De La Cieneguilla
Land Grant Association
Environmental Protection
Agency, Region 6
Environmental Protection
Agency, Region 6
Environmental Protection
Agency, Region 6

Espanola Humane
Felines & Friends
FEMA

The Food Depot

Forest Stewards Guild

Forest Stewards Guild

Goodwill Industries of New
Mexico
Goodwill Industries of New
Mexico

Habitat for Humanity

Homewise

City Manager
Fire Chief

Assistant City Manager

City Manager

Emergency Manager

Town Manager

Chief of Police

Tribal Administrator for
Government Affairs
Director of Emergency
Management Division
Regional Contact,
Albuquerque

Western Regional Contact
President

Executive Director

Region 6

Media Representative

Forest Health Specialist for
New Mexico State Forestry
Division

Regional Representative
Director of Government
Relations

President / CEO

General Representative

Media Representative

Neighboring Community

Neighboring Community

Neighboring
Community/HHPD Dam
Owner

Neighboring
Community/HHPD Dam
Owner

Neighboring
Community/HHPD Dam
Owner

Neighboring Community+

Community Organization

Tribal Agency
Federal Agency
Federal Agency

Federal Agency

Community Organization
Community Organization /
Non-Profit

Federal Agency

Community Organization /
Non-Profit

State Agency

State Agency

Community Organization /
Non-Profit
Community Organization /
Non-Profit
Community Organization /
Non-Profit

Community Organization
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AGENCY TITLE STAKEHOLDER TYPE

Indigenous Ways

Institute of American Indian
and Alaska Native Culture
and Arts

Institute of American Indian
and Alaska Native Culture
and Arts

Interfaith Community Shelter
at Pete's Faith

Keep Santa Fe Beautiful

Kitchen Angels

Los Alamos County

Los Alamos County
Nambe Pueblo

The Nature Conservancy

New Mexico Aging and Long-
Term Services

New Mexico Bureau of
Minerals and Geology

New Mexico Cattle Growers
Association

New Mexico Department of
Agriculture

New Mexico Department of
Agriculture

New Mexico Department of
Agriculture

New Mexico Department of
Agriculture

New Mexico Department of
African American Affairs
New Mexico Department of
African American Affairs

President

Executive Assistant to the
President

Vice President of Operations

Executive Director
General Representative

Director of Food Services

Deputy Emergency
Management

Emergency Management
Governor

Executive Director

Cabinet Secretary
Director and State Geologist

President

Co-Director for Southwest
Board and Emergency
Preparedness

County Extension Agent

Director for Southwest Board
and Emergency
Preparedness

Southwest Board and
Emergency Preparedness
Representative
Communications and
Marketing Coordinator

Deputy Director

Community Organization /
Non-Profit

Academia

Academia

Community Organization /
Non-Profit

Community Organization

Community Organization /
Non-Profit

Neighboring Community

Neighboring Community
Tribal Agency

Community Organization

State Agency
State Agency

State Agency

State Agency+

State Agency+

State Agency

State Agency

State Agency

State Agency
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AGENCY TITLE STAKEHOLDER TYPE

New Mexico Department of

Energy, Minerals, and Natural

Resources
New Mexico Department of

Energy, Minerals, and Natural

Resources

New Mexico Department of
Game and Fish

New Mexico Department of
Health

New Mexico Department of
Health

New Mexico Department of
Homeland Security and
Emergency Management
New Mexico Department of
Homeland Security and
Emergency Management
New Mexico Department of
Homeland Security and
Emergency Management
New Mexico Department of
Homeland Security and
Emergency Management
New Mexico Department of
Indian Affairs

New Mexico Department of
Transportation

New Mexico Environmental
Department

New Mexico Environmental
Department

New Mexico Environmental
Department

New Mexico Highlands
University

New Mexico Livestock
Bureau

New Mexico Livestock
Bureau

New Mexico Office of the
State Engineer

Cabinet Secretary

Public Information Officer

Director
Communications Coordinator
Public Information Officer

Response, Recovery, and
Mitigation Bureau Chief

State Hazard Mitigation
Officer

State Planner (Contractor 1)

State Planner (Contractor I1)

Cabinet Secretary
Director of Communications

Cabinet Secretary

Chief Public Information
Officer

Director of Environmental
Protection Division

Santa Fe Center Manager
Deputy Director
Inspector

District 6 Dam Safety

State Agency

State Agency

State Agency
State Agency

State Agency

State Agency

State Agency

State Agency

State Agency

State Agency
State Agency
State Agency
State Agency
State Agency
Academia

State Agency
State Agency+

State Agency
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AGENCY TITLE STAKEHOLDER TYPE

New Mexico School for the
Deaf

New Mexico State University
Agricultural Extension

New Mexico State University
Earth Data Analysis Center

New Mexico Wildlife Center
Pojoaque

Pojoaque Pueblo

Pojoaque Valley Irrigation
District / Santa Fe Pojoaque
Soil Conservation District
Pojoaque Valley Irrigation
District / Santa Fe Pojoaque
Soil Conservation District
Pojoaque Valley Irrigation
District / Santa Fe Pojoaque
Soil Conservation District

Quivira Coalition

Rio Arriba County
Sandoval County
San lldefonso Pueblo

San Miguel County
Santa Fe Animal Shelter

Santa Fe Community College

Santa Fe Community College

Santa Fe Community
Foundations

Santa Fe Community Housing
Trust

Santa Fe Railyard Community
Corporations

Santa Fe Railyard Community
Corporations

Santa Fe Public Schools

Santa Fe Watershed
Association

Superintendent
Northern District Director

Director

Communications Specialist
Director of Security

Governor

District Manager

Office Manager

Treasurer/Board Member

Communications Director
County Manager
Emergency Management
Governor

Emergency Management

Director of Shelter
Operations

Director of Facilities

President

Senior Director of
Community Programs

Executive Director
Executive Director

Operations Manager

Superintendent

Director of Stewardship and
Community Outreach

Academia
Academia

Academia

Community Organization
Academia

Tribal Agency

Utility Provider/HHPD Dam
Owner

Utility Provider/HHPD Dam
Owner

Utility Provider/HHPD Dam
Owner+

Community Organization
Neighboring Community
Neighboring Community
Tribal Agency

Neighboring Community

Community Organization /
Non-Profit

Academia

Academia

Community Organization /
Non-Profit

Community Organization
Community Organization

Community Organization
Academia

Community Organization

Santa Fe County | Hazard Mitigation Action Plan Update 2025 | Page 17



SECTION 2: PLANNING PROCESS

AGENCY TITLE STAKEHOLDER TYPE

Santa Fe Watershed
Association

Santa Mario El Mirador
Southwestern College
Stanley VFD

State Governor

State Legislature

State Senate

St. John’s College
Tesuque Pueblo
Torrance County

United Ways

U.S. Army Corps of
Engineers

U.S. Fish & Wildfire

Water Engineers for the
Americas (WEFTA)

WildEarth Guardians

Executive Director

President / CEO
President

District Chief

Governor

District 46 Representative
District 25 Representative
President

Governor

Emergency Management

Santa Fe Area Director
Southwest Region
Southwest Region

Executive Director

Climate and Energy
Advocate

Community Organization+

Healthcare Agency
Academia
Community Organization+
State Agency

State Agency

State Agency

Academia

Tribal Agency
Neighboring Community

Community Organization
Federal Agency
Federal Agency

Community Organization

Community Organization

Operations & Development
Coordinator

WildEarth Guardians Community Organization

YouthWorks Chief of Operations Community Organization

YouthWorks Executive Director Community Organization

Stakeholders and participants from neighboring communities that attended the Planning Team
and public meetings played a key role in the planning process. For example, to address
stakeholders biggest concerns of public education and emergency services the county included
actions to promote early warning and communication, community education on mitigation efforts,
and establishing partnerships to promote response efforts and extreme weather event.

PUBLIC MEETINGS

A series of public meetings were held throughout the planning area to collect public and
stakeholder input. Topics of discussion included the purpose of hazard mitigation, discussion of
the planning process, and types of natural hazards. Santa Fe County released information
regarding the public meetings in their area to increase public participation in the Plan Update
development process, through posting on their website, on social media sources including
Facebook and Instagram, through the local media and radio, and posting the information on
bulletin boards in public facilities. A sampling of these notices can be found in Appendix E, along
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with the documentation on the public meetings. Representatives from area neighborhood
associations and area residents were invited to participate. In an effort to engage the Pueblos in
Santa Fe County, the Executive Planning Team met with Tribal leaders and went door to door to
inform tribal residents about the planning process and invite them to attend the public meetings.

Public meetings were held on the following dates:

January 18, 2024 - Rancho Viejo Fire Station, La Cienega District
February 15, 2024 - Hondo Volunteer Fire Department Station 80
March 6, 2024 — Santa Fe County Fire Station 70

March 7, 2024 — Pojoaque District Fire Station

March 15, 2024 — Held virtually via Zoom

PUBLIC PARTICIPATION SURVEY

In addition to public meetings, the Planning and Consultant Teams developed a public survey
designed to solicit public input during the planning process from citizens and stakeholders and to
obtain data regarding the identification of any potential hazard mitigation actions or problem
areas. The survey was promoted by local officials and a link to the survey was posted on the
County’s website. A total of 261 surveys were completed online. The survey results are analyzed
in Appendix B. Santa Fe County reviewed the input from the surveys and decided which
information to incorporate into the Plan as hazard mitigation actions. For example, results indicate
that wildfire is the hazard of highest concernfor the public. The most desired types of mitigation
actions included restricting or preventing development in hazard-prone areas, as well as informing
property owners how to minimize damage to their properties. As a result, the Planning Team has
included mitigation actions related to making mitigation-informed planning and development
decisions and actions related to public education and outreach efforts to boost public awareness.
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OVERVIEW

Santa Fe County comprises 1,911 square miles of north-central New Mexico, with approximately
1,909 square miles (99.8%) being land and the rest being water, making it the fifth smallest New
Mexico county by size'. The City of Santa Fe, the county seat and state capital, sits roughly 60
miles northeast of the City of Albuquerque and roughly 40 miles west of the City of Las Vegas.
Directly surrounding Santa Fe County are Rio Arriba County to the north, Mora County to the
northeast, San Miguel County to the east, Torrance County to the south, Bernalillo County to the
southwest, Sandoval County to the west, and Los Alamos County to the northwest.

The Rio Grande River crosses through the northwestern portion of Santa Fe County; the Rio
Grande and its tributaries are the principal river system draining the region. Santa Fe County
largely falls within the North Central New Mexico Valleys and Mesas ecoregion, with eastern and
western portions of the county partly consisting of foothill woodlands, shrublands, and mid-
elevation and subalpine forests.? Santa Fe County includes the southernmost portion of the
Sangre de Cristo Mountains, the southernmost subrange of the Rocky Mountains. The average
max temperature in the county is 87 degrees Fahrenheit (°F) in the summer, and the average low
is 21°F in winter. On average, the county receives 11 inches of precipitation a year.?

The region that would become Santa Fe County was originally home to Pueblo Indian villages
with founding dates between 1050 and 1150 AD; most archaeologists agree these sites were
abandoned 200 years before the arrival of the Spanish. The “Kingdom of New Mexico” was first
claimed for the Spanish Crown in 1540, but it would not be until 70 years later that New Mexico’s
second Spanish Governor, Don Pedro de Peralta, would move the provincial capital to newly
founded La Villa Real de la Santa Fe de San Francisco de Asisi (later shortened to Santa Fe).

During the maijority of the 17t century, Spanish soldiers, officials, and Franciscan missionaries
sought to subjugate and convert the nearly 100,000 Pueblo Indians in the region. This culminated
in a revolt in 1680, in which the Pueblos drove out the Spanish colonists, killing 400 of them. The
Pueblos burned most of Santa Fe and occupied what remained until 1692, when Don Diego de
Vargas reconquered the region after a siege on Santa Fe. Over the next century, Spanish
authorities formed an alliance with Pueblo Indians to promote peaceful coexistence during a time

" Source: www.santafecountynm.gov/userfiles/file/asd/FY2009/FY09-2-ALL.pdf

2 Source: https://gaftp.epa.gov/EPADataCommons/ORD/Ecoregions/nm/nm_pg.pdf
3 Source: https://www.ncei.noaa.gov/access/us-climate-normals/#dataset=normals-
annualseasonal&timeframe=30&location=NM&station=USW00023049
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of bloody altercations with nomadic Native American tribes such as the Comanches, Apaches,
and Navajos.

In 1821, Mexico gained its independence from Spain and the City of Santa Fe was made the
capital of the Mexican province of New Mexico. Santa Fe County was then first established by
Mexico in 1844. Following the Mexican-American War, the Treaty of Guadalupe Hidalgo, and the
Compromise of 1850, New Mexico was ceded to the U.S. from Mexico and led to the creation of
the U.S. territory of New Mexico as well as Santa Fe as a U.S. county in 1852. New Mexico gained
full statehood in 1912.

The long and varied history of conquests and frontier violence, legacy of art and architecture, and
its status as a regional hub of culture and civilization make it one of the most historically significant
regions in the American West.* Today, Santa Fe County is the third most populous county in the
State of New Mexico.

Figure 3-1 shows the general location of Santa Fe County along with the cities that are located
within the county.

Figure 3-1. Location of Santa Fe County
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4 Source: https://www.santafe.org/visiting-santa-fe/about-santa-
fe/history/#:~:text=Santa%20Fe%20is%20the%20oldest,de%20Peralta%20in%201609%2D1610.
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Figure 3-2 shows the Santa Fe County jurisdictional lines that make up the planning area. The
planning area refers to that which is covered in the risk assessment analysis of the Plan Update.

Figure 3-2. Santa Fe County Planning Area
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POPULATION AND DEMOGRAPHICS

According to the 2020 Census population count, Santa Fe County has an official population of
154,823 residents, a 7 percent increase since the 2010 census. Table 3-1 summarizes select
characteristics of vulnerable or sensitive populations in Santa Fe County using data from the U.S.
Census Bureau 2022 American Community Survey (ACS) five-year estimates. Note that the 2022
ACS estimates may differ from the 2020 Census count; the ACS estimates are used throughout

this section for consistency.?>

Between official U.S. Census population counts, the estimate uses a formula based on new
residential building permits and household size. It is simply an estimate and there are many
variables involved in achieving an accurate estimation of people living in a given area at a given
time.

5 Source: https://demographics.texas.gov/Data/Decennial/2010/, https://www.census.gov/en.html and
https://lwww.census.gov/acs/www/data/data-tables-and-tools/data-profiles/2021/
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Table 3-1. Santa Fe County Vulnerable and Sensitive Populations, 2022

ESTIMATED VULNERABLE OR SENSITIVE POPULATIONSS®
TOTAL 2022 Speaks

POPULATION Elderly : . Language
(Over 65) DL 7 Other Than

154,481 40,005 5,990 21,458 19,043 48,054

In addition to the vulnerable population counts above in Table 3-1, there are various other
examined key metrics that are useful to understand the social vulnerability within Santa Fe
County. Table 3-2 lists the percentages of Santa Fe County’s population that falls within select
vulnerable populations. The table also lists Santa Fe County’s rank in each category among all
counties in New Mexico, with 15t being most vulnerable and 33" being least vulnerable.

Table 3-2. Santa Fe County Vulnerable Population Percentages, 20227

VULNERABLE OR SENSITIVE PERCENT OF | STATEWIDE
POPULATIONS TOTAL COUNTY | COUNTY
POPULATION RANKING

Children Under Age 18 Living in Poverty 17.4% 28t

People 65 Years or Older 24.3% 10t

Unable to Get Needed Medical Care 13.7% gth
Because of Cost

Adults Experlenglng Frequent Mental 21 4% 11th

Distress

High School Graduation Rate 29.1% 24t

Unemployment Rate 2.4% 28t

People With Disabilities 14.2% 30t

Housing Units That are Mobile Homes 14.6% 29t

Households With No Vehicle 3.9% 28t

Households Without Broadband Internet 18% 28t

POPULATION GROWTH

The official 2020 Santa Fe County population is 154,823. Overall, Santa Fe County experienced
an increase in population between 1990 and 2020 of 57 percent, or an increase of 55,895
residents. Between 2010 and 2020, the county continued to experience population growth, seeing

6 The Estimated Vulnerable or Sensitive Populations are based off the 2022 American Community Survey 5-Year

Estimates Data Profiles.
72023 State of New Mexico Hazard Mitigation Plan
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an increase of 7 percent (10,653 residents). Table 3-3 provides historic growth rates in Santa Fe
County.

Table 3-3. Population Growth for Sante Fe County, 1990-20208

POP POP
CHANGE | PERCENT | .\ cE | PERCENT
1990- OF 2010- OF
2020 | CHANGE | 2o | CHANGE

98,928 129,292 144,170 154,823 55,895 57% 10,653 7%

ECONOMIC IMPACT

Building and maintaining infrastructure depends on the economy, and therefore, protecting
infrastructure from risk due to natural hazards in the planning area is important to Santa Fe
County. Whether it's expanding culverts under a road that washes out during flash flooding,
shuttering a fire station, or flood-proofing a wastewater facility, infrastructure must be mitigated
from natural hazards in order to continue providing essential utility and emergency response
services in a fast-growing planning area.

Based on the American Community Survey 2022 estimates, 58 percent of the population 16 years
and over is employed in the labor force. The per capita income is $45,402 and the median
household income countywide is $70,522. It is estimated that 26.4 percent of families have
incomes below $50,000. Families with incomes below the poverty level in 2022 made up 8.7
percent of all families. Of families that have children under 18 years old, 14 percent are below the
poverty level.

Table 3-4 and Table 3-5 show the various occupations and industries within Santa Fe County,
according to the 2022 estimates by the American Community Survey.

Table 3-4. Occupations of Employed Population in Santa Fe County®

OCCUPATION ESTIMATE | PERCENT

Civilian employed population 16 74 407
years and over
Management, business, science,

o
and arts occupations e i
Sales and office occupations 14,851 20%
Service occupations 14,306 19%
Natural_resources, constru_ctlon, 7.002 9%
and maintenance occupations
Production, transportation, and 3.617 5%

material moving occupations

8 U.S. Census Bureau
92022 American Community Survey 5-Year Estimates Data Profiles
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Table 3-5. Industries of Employed Population in Santa Fe County°

INDUSTRY ESTIMATE | PERCENT

Civilian employed population 16 years and over 74,407 -
Edupational services, and health care and social 15,706 21%
assistance
Professional, scientific, and management, and

oo X . 11,881 16%
administrative and waste management services
Arts, entertalnment, and recregtlon, and 9,380 13%
accommodation and food services
Retail trade 8,581 11%
Public administration 7,879 11%
Construction 6,282 8%
Other services, except public administration 4,381 6%
Finance and in_surance, and real estate and 3.736 5%
rental and leasing
Manufacturing 1,948 3%
Transportation and warehousing, and utilities 1,836 2%
Information 1619 2%
Agrl_culture, forestry, fishing and hunting, and 730 1%
mining
Wholesale trade 448 1%

NATURAL, CULTURAL, AND HISTORIC RESOURCES

New Mexico has a long, rich history of Native American culture, tradition, and ways of life. There
are 19 Pueblo tribes in New Mexico today, which have preserved their identity and way of life
through multiple colonizing nations throughout the region’s history. Each Pueblo is a sovereign
nation with its own government, ways of life, and culture; each tribe has a unique relationship with
the federal and state governments.’ Of the 19 Pueblo tribes, several are located completely or
partly within the boundary of Santa Fe County, including Tesuque Pueblo, San lidefonso Pueblo,
Pojoaque Pueblo, Nambé Pueblo, and Santa Clara Pueblo. New Mexico’s pueblos are renowned
for their unique and historic art forms, including polychrome pottery, mosaic inlay jewelry,
weaving, drums. Pueblo communities hold celebrations and ceremonies throughout the year, and
often welcome visitors to experience and learn about their culture and traditions.?

102022 American Community Survey 5-Year Estimates Data Profiles

" Source: https://www.iad.state.nm.us/about-
us/history/#:~:text=The%20nineteen%20Pueblos%20are%20comprised,%2C%20Tesuque%2C%20Zuni%20and%20
Zia.

12 Source: https://indianpueblo.org/new-mexicos-19-pueblos/
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Santa Fe County’s territory is composed of 1,911 square miles of north-central New Mexico, with
approximately 1,909 square miles (98%) of land and the rest being water. The Sangre de Cristo
Mountains, the southernmost subrange of the Rocky Mountains, extend down the east side of
Santa Fe County from the north. The mountain range is considered to be one of the most beautiful
nature features of the state, and includes the planning area’s highest point, Santa Fe Baldy peak
(12,632 feet above sea level).

Santa Fe County’s scenic landscape, including its proximity to the Sangre de Cristo Mountains,
Santa Fe National Forest, and Valles Caldera National Preserve, fill the planning area with many
recreation opportunities such as hiking, fishing, and hunting. In addition to these natural assets,
cultural resources such as the pueblos or the historic downtown district of the City of Santa Fe
make the planning area a very popular tourist destination.

Beyond recreation and tourism, the open landscapes in Santa Fe County promote agriculture,
farming, and ranching, which make up a significant portion of the region’s economic activity.
According to 2017 U.S. Census data, there are roughly 639 farms within the planning area. Some
common agricultural products in the region include cattle, sheep, and chile peppers.

Santa Fe County’s Open Space, Trails and Parks Program sustainably manages and conserves
a vibrant network of cultural, historical, recreational and natural community resources that inspire
regional identity and stewardship among current and future generations. In total, the program
manages 6,750 acres of open space, 18 parks, and 65 miles of trails. The Program’s duties
encompass planning, capital improvements, maintenance, and volunteer opportunities towards
the management of these properties for the use and enjoyment of Santa Fe County residents and
visitors. In addition to benefitting the planning area community and visitors, the Program also
seeks to maintain the open spaces and trail networks to provide sustainable and resilient
ecosystems that benefit plant and wildlife. '3

Along the northern edge of the Santa Fe County planning area, the community of Chimayo is
home to El Santuario de Chimayo, a Roman Catholic church which was built in 1816. Today, the
church is a National Historic Landmark with over 300,000 visitors a year, making it the most visited
church in New Mexico and one of the most visited religious sites in the U.S.'* Each year,
thousands of El Santuario de Chimayo’s visitors travel by foot during the annual Holy Pilgrimage
during the week preceding Easter Sunday. Visitors sometimes travel hundreds of miles to reach
El Santuario de Chimayo, coming from all across the planning area, New Mexico, and the U.S.
Particularly during the week of the Holy Pilgrimage, an influx of visitors will enter the Santa Fe
County planning area and travel by foot along roadways and other paths north towards Chimayo.

To further understand natural resources that may be vulnerable to a hazard event, as well as
those that need consideration when implementing mitigation activities, it is important to identify
at-risk species (i.e., endangered species) in the planning area. A federally endangered species is
any species of fish, plant life, or wildlife that is in danger of extinction throughout all or most of its
range. A threatened species is a species that is likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its range. Both endangered and
threatened species are protected by federal law and any future hazard mitigation projects are

13 Source; https://www.santafecountynm.gov/open_space_and_trails_program
4 Archuletta, Phil T.; Holden, Sheryl S. (2003). Traveling New Mexico: A Guide to the Historical and State Park Markers.
Sunstone Press. p. 336.
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subject to these laws. Candidate species are plants and animals that have been proposed as
endangered or threatened but are not currently listed.

According to the U.S. Fish and Wildlife Service, as of April 2024, there are 10 federally
endangered, threatened, or candidate species in Santa Fe County, listed in Table 3-6.

Table 3-6. Endangered Species in Santa Fe County'®

TYPE of
SPECIES COMMON NAME SCIENTIFIC NAME SPECIES STATUS

Mammals Mexican wolf Canis lupus baileyi Endangered
Amphibians Jemez Mountains Plethqdon Endangered
salamander neomexicanus
Mammals Neyv Mepco LRI Zapus hudsonius luteus Endangered
jumping mouse
Birds Southwestern willow Empldopax traillii Endangered
flycatcher extimus
Insects Silverspot SRV nqkom|s Threatened
nokomis
Birds Mexican spotted owl Strix occidentalis lucida Threatened
Birds Yellow-billed Cuckoo Coccyzus americanus Threatened
Mammals Tricolored bat Perimyotis subflavus Proposed Endangered
Insects Monarch butterfly Danaus plexippus Candidate
Fishes Rio Grande cutthroat Oncorhynphu§ clarkii Candidate
trout virginalis

Santa Fe County has a rich history that is preserved through its designated historic buildings and
sites. Throughout the county, there are 96 buildings and sites listed on the National Register of
Historic Places. Additionally, there are 212 sites in the Sante Fe County planning area listed on
the New Mexico State Register of Cultural Properties.'® The State Register includes sites,
buildings, features, or events that are of local significance and have anthropological, cultural,
military, political, architectural, economic, scientific or technical, religious, experimental, or other
value. Historic buildings are vulnerable to natural hazards as their construction pre-dates modern
building codes. There are also historic preservation considerations and requirements for historic
structures when they are included in mitigation or recovery projects.

15 U.S. Fish and Wildlife Service, Environmental Conservation Online System https://ecos.fws.gov/ecp/report/species-
listings-by-current-range-county?fips=48183
16 Source: https://www.nmbhistoricpreservation.org/programs/registers.html
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EXISTING LAND USE AND DEVELOPMENT TRENDS

Zoning ordinance sets forth regulations and standards related to the extent of uses of land and
structures that are allowed in certain areas. A zoning map shows the areas within a community
where the various zoning districts and standards are located and gives an overall picture of what
types of development are located in a community and how a community intends to continue to
grow.

The Santa Fe County Sustainable Land Development Code (SLDC), adopted in 2016, is the
planning mechanism to implement land use and development goals as set forth in the County’s
Sustainable Growth Management Plan. All building and development in Santa Fe County (not
including Pueblo lands or the incorporated areas of the Cities of Santa Fe, Edgewood, and
Espanola) must comply with the SLDC and require a development permit issued by the County.
The SLDC includes both building codes and land use regulations and acknowledges the County’s
risk to natural hazards through regulations that prevent future development in creating or
increasing existing vulnerabilities to hazards.'”

A review of building permits can also give a picture of the built environment and the number of
buildings that are being constructed in Santa Fe County. Table 3-7 lists the number of residential
buildings and total units authorized through a permit from the County, between 2000 and 2022.
The data includes total buildings and total units permitted, as well as an estimate of the total value
of construction costs to show the potential increase in vulnerability of structures to the various
hazards assessed in the HMAP risk assessment. Permits are reported annually in September
and the data includes that from 2000 through 2022 to demonstrate growth. Of the residential
building permits issued in this period, over 98 percent (6,405 buildings) were for single-family
buildings and 2 percent (115 buildings) for multi-family buildings. Housing type can also be an
indication of an individual’s ability to recover from a disaster.

Table 3-7. Building Permits in Santa Fe County, 2000-202218

TOTAL TOTAL
YEAR BUILDINGS | UNITS TOTAL VALUE

2000 $49,055,940
2001 477 537 $65,164,405
2002 586 604 $77,938,674
2003 561 561 $70,719,068
2004 561 561 $75,905,107
2005 580 580 $77,057,908
2006 417 417 $55,673,963
2007 277 277 $36,927,677
2008 140 140 $18,671,123

7 Source: https://www.santafecountynm.gov/growth-management/building-development
8 U.S. Census Bureau, Building Permit Survey, 1990-2022, https://www.census.gov/construction/bps/
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TOTAL TOTAL
YEAR BUILDINGS | UNITS TOTAL VALUE

2009 102 102 $13,602,361
2010 96 96 $12,802,414
2011 94 94 $12,535,651
2012 130 130 $17,336,552
2013 164 183 $32,740,110
2014 161 161 $37,091,786
2015 110 110 $26,627,073
2016 117 117 $29,198,079
2017 221 221 $50,801,383
2018 249 273 $65,953,564
2019 352 589 $108,721,473
2020 302 577 $117,590,935
2021 266 840 $133,831,446
2022 198 $134,135,412

Certain types of housing found in the Santa Fe County planning area are more vulnerable than
typical site-built, newly constructed residential structures. This includes mobile or manufactured
homes, of which there are 10,990 (14 percent of total housing stock) in the planning area.
Additionally, single-family residences (SFR) built before 1980 are typically built to lower or less
stringent construction standards than newer construction, making these homes more susceptible
to damage during hazard events. These older homes make up 53 percent (approximately 40,547
structures) of housing stock in the planning area. Table 3-8 includes housing inventory data for
Santa Fe County per the American Community Survey five-year estimates.

Table 3-8. Housing Inventory and Vulnerable Structures in Santa Fe County®

HOUSING TYPE TOTAL HOUSING UNITS

Total Housing Units 76,714
Homes Built Prior to 1980 40,547
Mobile Homes 10,990

9 The Housing Inventory and Vulnerable Structures are based off the 2022 American Community Survey 5-Year
Estimates Data Profiles.
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CHANGES IN VULNERABILITY

The Santa Fe County planning area has experienced an increase in overall population of 7
percent between 2010 and 2020. The American Community Survey estimates the 2022 total
housing units for the planning area to be 76,714. The total building permits issued between 2018
and 2022 represent approximately 1.8 percent of the total housing units available in the planning
area. The overall population increase, combined with the increase in housing units indicates a
slight increase in vulnerability to all natural hazards in terms of populations and the built
environment. Congestion, limited escape routes, dense infrastructure, and poverty add to the
vulnerability.

Changes in vulnerability are typically applicable to all natural hazards except when discussing
dam failure as vulnerability for this hazard is discussed in relation to changes in the estimated
inundation areas for profiled dams. For the thirteen dams profiled in Section 5, there are no known
changes in vulnerability in the estimated inundation areas in terms of populations and land use
changes. Similarly, there are no known increases in vulnerability in areas susceptible to land slide
and land subsidence in terms of population and land use trends.

While flood and wildfire hazards feature geographical boundaries, increases in population and
building inventory can increase overall vulnerability for these hazards even when the trends occur
outside of the known hazard boundary. Development decreases permeable surface areas and
increases runoff, increasing flood risk. As population density increases, the Wildland Urban
Interface (WUI) typically increases. WUI growth often results in more wildfire ignitions, which puts
more houses and lives at risk.

FUTURE GROWTH AND DEVELOPMENT

To better understand how future growth and development in Santa Fe County might affect hazard
vulnerability, it is useful to consider population growth, occupied and vacant land, the potential for
future development in hazard areas, and current planning and growth management efforts. This
section includes an analysis of the projected population change and economic impacts.

Population projections from 2010 to 2040 are listed in Table 3-9, as provided by University of New
Mexico Geospatial and Population Studies Department. Population projections are based off of
past decades’ data and trends in population, birthrate, expected deaths, and net migration. This
information is only available at the county level; however, the population projection shows an
increase in population density for the county, which would mean overall growth for the county.

Santa Fe County | Hazard Mitigation Action Plan Update 2025 | Page 11



SECTION 3: COUNTY PROFILE

Table 3-9. Santa Fe County Population Projections?®

LAND Population

AREA Density Density Density Density

(SQMI) | Total (Land Total (Land Total (Land Total (Land
Number Area, Number Area, Number Area, Number Area,
SQ Mi) SQ Mi) SQ Mi) SQ Mi)

1,910 144,170 75.5 150,319 78.7 162,782 85.2 175,242 91.7

Comprehensive Plans are guiding documents in a community that sets forth a vision, goals,
policies, and guidelines to direct future physical, social and economic development that will occur
within a jurisdiction. Comprehensive Plans are part of a continuous process to provide an
environment for the citizens and to consider the general desire of the community to conserve,
preserve, and protect the natural environment of their jurisdiction. These plans are used to guide
county staff, decision-makers, and citizens in making decisions which affect the community with
the understanding of the long-term effects.

The Santa Fe County Sustainable Growth Management Plan serves as the County’s general or
comprehensive plan. The plan, originally drafted in 2010 and updated in 2015, maps out
challenges, goals, policies, and strategies to be used in Santa Fe County through 2030. Elements
detailed in the plan include land use, economic development, agriculture and ranching, resource
conservation, parks and recreation areas, renewable energy, sustainable green development,
public safety, transportation, water / wastewater management, public facilities, housing, and
governance. The Santa Fe County Sustainable Land Development Code is the mechanism to
implement the County’s Growth Management Plan. Refer to Appendix F Capability Assessment
for a complete list of planning mechanisms and other capabilities for Santa Fe County.

20 Sources: US Census Bureau, University of New Mexico Geospatial and Population Studies Group
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HAZARD DESCRIPTION

Section 4 is the first phase of the Risk Assessment, providing background information for the
hazard identification process and descriptions for the hazards identified. The Risk Assessment
continues with Sections 5 through 23, which include hazard descriptions and vulnerability
assessments.

Upon a review of the full range of natural hazards suggested under FEMA planning guidance,
Santa Fe County identified 19 hazards, including natural and human-caused hazards, that are
addressed in the Hazard Mitigation Action Plan Update and were identified as significant, as
shown in Table 4-1. The hazards were identified through input from Planning Team members and
a review of the current 2023 State of New Mexico Hazard Mitigation Plan (State Plan). Readily
available online information from reputable sources such as federal and state agencies were also
evaluated and utilized to supplement information as needed.

In general, there are five categories of hazards: atmospheric, geologic, hydrologic, technological,
and human-caused. Atmospheric hazards are events or incidents associated with weather
generated phenomenon. The following have been identified as significant for the planning area
include extreme cold, extreme heat, hail, high wind, lightning, tornado, and winter storm (Table 4-
1).

Hydrologic hazards are events or incidents associated with water-related damage and account
for over 75 percent of federal disaster declarations in the United States. Hydrologic hazards
identified as significant for the planning area include flood and drought.

Geologic hazards are events or incidents associated with the earth’s crust. The geologic hazards
identified as significant consist for the county are earthquake, landslide and rockfall, land
subsidence, and volcano. The only geologic hazard that has been identified as significant for the
county is landslide.

Technological hazards refer to the origins of incidents that can arise from human activities, such
as the construction and maintenance of dams. They are distinct from natural hazards primarily
because they originate from human activity. The risks presented by natural hazards may be
increased or decreased as a result of human activity, however they are not inherently human-
induced. Therefore, dam failure is classified as a quasi-technological hazard and referred to as
“technological” in Table 4-1 for purposes of description.

For the Risk Assessment, earthquake, expansive soils, wildfire, and space weather hazards are
considered “other,” since these hazards are not considered atmospheric, hydrologic, nor
technological.

Human-caused hazards are events or incidents caused by human intent, human error, or as a
result of failed systems. These hazards can be caused or exacerbated by either accidental or
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intentional human actions that result in the loss of life or property. The human-caused hazards
identified as significant for the county include agriculture incident and hazardous materials.

Table 4-1. Hazard Descriptions

HAZARD DESCRIPTION
ATMOSPHERIC

Extreme cold refers to temperatures that are significantly lower
than what is normal for a particular region or season. Extreme
cold may also result in a freeze, which occurs when the
temperature drops below 32°F for a significant period of time.
Extreme heat is the condition whereby temperatures hover ten
Extreme Heat degrees or more above the average high temperature in a

region for an extended period of time.

Hailstorms are a potentially damaging outgrowth of severe

thunderstorms. Early in the developmental stages of a
Hail hailstorm, ice crystals form within a low-pressure front due to
the rapid rising of warm air into the upper atmosphere and
subsequent cooling of the air mass.
Wind is defined as the motion of air relative to the earth’s
surface, and the hazard of high wind is commonly associated
with severe thunderstorm winds, tornadoes, hurricanes, and
tropical storms. High winds can also occur in the absence of
other definable hazard conditions, occurring in forms such as
straight-line winds or microbursts.
Lightning is a sudden electrostatic discharge that occurs during
an electrical storm. This discharge occurs between electrically
charged regions of a cloud, between two clouds, or between a
cloud and the ground.
A tornado is a violently rotating column of air that has contact
with the ground and is often visible as a funnel cloud. Its vortex
rotates cyclonically with wind speeds ranging from as low as 40
mph to as high as 300 mph. The destruction caused by
tornadoes ranges from light to catastrophic, depending on the
location, intensity, size, and duration of the storm.
Severe winter storms may include snow, sleet, freezing rain, or
a mix of these wintry forms of precipitation. Blizzards, the most
dangerous of all winter storms, combine low temperatures,
heavy snowfall, and winds of at least 35 mph, reducing visibility
to only a few yards. Ice storms occur when moisture falls and
freezes immediately upon impact on trees, power lines,
communication towers, structures, roads, and other hard
surfaces. Winter storms and ice storms can down trees, cause
widespread power outages, damage property, and cause
fatalities and injuries to human life.

Extreme Cold

High Wind

Lightning

Tornado

Winter Storm
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HAZARD

Earthquake

Landslide and Rockfall

Land Subsidence

Volcano

Drought

Flood

Expansive Soils

RVIEW

DESCRIPTION

GEOLOGIC

An earthquake is the sudden, rapid, shaking of the earth,
caused by the breaking and shifting of subterranean rock as it
releases strain that has accumulated over a long time. Initial
mild shaking may strengthen and become extremely violent
within seconds.

A landslide is a geological phenomenon where there is down
slope movement of mass rock, debris, or earth. A rockfall is a
type of fast-moving landslide that happens when rock falls,
bounces, or rolls from a cliff or down a very steep slope. They
usually occur in conjunction with other natural hazards, such
as earthquakes, volcanoes, wildfires, and floods. Landslides
occur nationwide, causing $1-2 billion in damages with more
than 25 fatalities on average each year.

Land subsidence occurs when land sinks into underground
voids. These voids may occur naturally or through human-
driven or technologically exacerbated circumstances. When
the void can no longer support the weight of the earth above
it, it collapses, causing a sinkhole depression in the
landscape.

A volcano is a vent through which molten rock escapes to the
earth’s surface. Unlike other mountains, which are pushed up
from tectonic activity below, volcanoes grow through the
surface accumulation of their eruptive products (such as lava,
pyroclastic flows, and ash). Hazards associated with volcanic
eruptions includes gases; lava and pyroclastic flows; airborne
ash; landslides; earthquakes; and explosive eruptions.

HYDROLOGIC

A prolonged period of less than normal precipitation such that
the lack of water causes a serious hydrologic imbalance.
Common effects of drought include crop failure, water supply
shortages, and fish and wildlife mortality.

The accumulation of water within a body of water, which results
in the overflow of excess water onto adjacent lands, usually
floodplains. The floodplain is the land adjoining the channel of
ariver, stream, ocean, lake, or other watercourse or water body
that is susceptible to flooding. Most floods fall into the following
three categories: riverine flooding, coastal flooding, and
shallow flooding.

OTHER

Expansive soils are soils and soft rock that tend to swell or
shrink due to changes in moisture content. Changes in soils
volume present a hazard primarily to structures built on top of
expansive soils.
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HAZARD DESCRIPTION

A wildfire is an uncontrolled fire burning in an area of vegetative
fuels such as grasslands, brush, or woodlands. Heavier fuels
with high continuity, steep slopes, high temperatures, low
Wildfire humidity, low rainfall, and high winds all work to increase the
risk for people and property located within wildfire hazard areas
or along the urban/wildland interface. Wildfires are part of the
natural management of forest ecosystems, but most are
caused by human factors.
Space weather includes solar wind, solar flares, coronal mass
ejections, and any other condition or event in outer space that
impacts technology on earth. Geomagnetic storms and
Electromagnetic Pulse (EMP) events caused by these
conditions have the potential to damage critical electronic
equipment and infrastructure, such as high voltage
transformers, power systems, radio communications, and GPS
navigation.

TECHNOLOGICAL

Dam failure is the collapse, breach, or other failure of a dam
structure resulting in downstream flooding. In the event of a
Dam Failure dam failure, the energy of the water stored behind even a small
dam is capable of causing loss of life and severe property
damage if development exists downstream of the dam.

HUMAN-CAUSED

Agricultural incident refers to the naturally occurring infection of

vegetation, crops, or livestock with insects, vermin, or diseases

that render the crops or livestock unfit for consumption or use.
Agriculture Incident Some level of agricultural infestation is normal, but sudden
escalations in infestation level or new infestation threats can
impose significant risks on agriculture and the communities it
supports.
Hazardous materials comein the form of explosives, flammable
and combustible substances, poisons, and radioactive
materials. A hazardous material (HAZMAT) incident involves a
substance outside normal safe containment in sufficient
concentration to pose a threat to life, property, or the
environment.

Space Weather

Hazardous Materials

Hazards that were not considered significant and were not included in the Plan Update are located
in Table 4-2, along with the evaluation process used for determining the significance of each of
these hazards. Hazards not identified for inclusion at this time may be addressed during future
evaluations and updates.
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Table 4-2. Other Hazards Deferred

HAZARD
CONSIDERED REASON FOR DETERMINATION

The planning area is not located on the coast, therefore coastal

| Erosion ; )
el Sresle erosion does not pose a risk.

The planning area is not located within 200 miles of the coast;
therefore, direct hurricane wind impacts do not pose a risk. Any
remnants of a hurricane or tropical storm system would only
include secondary impacts such as thunderstorm winds and
rainfall and would be covered under thunderstorm wind or flood
mitigation measures.

Hurricane Wind

DISASTER DECLARATION HISTORY

One method of understanding hazards that pose a risk to Santa Fe County is to identify past
hazard events that triggered federal or state disaster declarations. Federal and state declarations
may be granted when the severity and magnitude of an event surpasses the ability of the local
government to respond and recover. Disaster assistance is supplemental and sequential. Table
4-3 lists state and federal disaster declarations received by Santa Fe County. Many of the disaster
events were regional or statewide.

Between 1953 and 2023 Santa Fe County received 10 federal disaster declarations. Out of the
10 federally declared disasters, the highest numbers were related to fire and flooding, with three
declarations for each disaster type, followed by declarations for biological (2), severe storm (1),
and hurricane (1)*.

In addition to the 10 federally declared disasters, there have been 28 U.S. Department of
Agriculture (USDA) Secretarial disaster designations between 2012 and March 2024. The
Secretary of Agriculture is authorized to designate counties as disaster areas to make emergency
loans available to producers sufferinglosses in those counties and in counties that are contiguous
to a designated county.? Of the 28 USDA designations for Santa Fe County, many listed multiple
factors as having caused the disaster area designation. The leading cause was drought, which
was included in all 28 designations. Other factors listed include excessive heat (12 designations),
high wind (12), fire/wildfire (12), and insects (12).

Table 4-3. Disaster Declaration History in Santa Fe County, 1953-2023

YEAR | DECLARATION TITLE HAZARD DEC'-T@'_“F’,/ET'ON D'SQSTER

Severe Storms, Snow
1973 Melt, Flooding Flood DR-380
Severe Storms,

Lo Snowmelt, Flooding

Flood DR DR-589

1 Santa Fe County received a federal disaster declaration related to evacuations stemming from Hurricane Katrina; the
planning area has not received any declarations due to direct effects or damages from a hurricane event.

2 United States Department of Agriculture https:/iwww.fsa.usda.gov/Assets/USDA-FSA-
Public/usdafiles/FactSheets/emergency_disaster_designation_declaration_process-factsheet.pdf
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YEAR | DECLARATION TITLE HAZARD DECL&E’ET'ON D'SQETER

2000 New Mexico Fire Fire EM-3154

2000 New Mexico Wildfire Fire DR DR-1329

2002 Borrego Fire Fire FM FM-2408

2005 FITEETE K_atrina Hurricane EM EM-3229
Evacuation

o013 Severe Storms, Flooding, Flood DR DR-4152

and Mudslides
Severe Storms and

2014 Flooding Severe Storms DR DR-4199
2020 Covid-19 Biological EM EM-3460
2020 Covid-19 Pandemic Biological DR DR-4529

NATURAL HAZARDS AND CLIMATE CHANGE

Climate change is defined as a long-term shift in temperature and weather patterns. These shifts
can increase or decrease the risk of natural hazards. Global climate change is expected to
exacerbate the risks of certain types of natural hazards impacted through rising sea levels,
warmer ocean temperatures, higher humidity, the possibility of stronger storms, and an increase
in wind and flood damages due to storm surges. New Mexicois considered particularly vulnerable
to climate change as atmospheric warmingand its cascading effectsmay result in greater severity
and frequency of hazard events such as wildfires, extreme heat, and flooding.

Climate change is expected to lead to an increase in average temperatures as well as an increase
in frequency, duration, and intensity of extreme heat events. With no reductions in emissions
worldwide, the state of New Mexicois expected to experience an increase in average temperature
by 5°F to 7°F over the next 50 years.

The New Mexico Bureau of Geology and Mineral Resources published Climate Change in New
Mexico Over the Next 50 Years: Impacts on Water Resources in 2022, which identifies ongoing
and likely future climate trends over the next 50 years in New Mexico based on historical
observations and studies conducted at regional, national, and global scales. Table 4-4 highlights
New Mexico’s future trends in extreme weather from the report.
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Table 4-4. Future Trends in Extreme Weather in New Mexico®

HAZARDS EXPECTED TRENDS

e Over the next 50 years, statewide temperatures are projected
to increase by 5°F to 7°F.

e Climate warming will greatly increase the frequency of
extreme temperature days and heat waves.

e Forest stress and tree mortality will increase as atmospheric

Extreme Temperatures warming continues.

e The coolest days of the summer are expected to continue
becoming warmer.

e The number of frost days per year are expected to decrease.

e The coolest days of the summer are expected to continue
becoming warmer.

e Across the state, models do not consistently project a
significant change in average annual precipitation. However,
some seasonal precipitations may emerge, such as more
winter precipitation in the northern mountains, and drier

Precipitation seasons in the southern parts of New Mexico.

e Spring precipitation, critical for snowmelt runoff and
ecosystems, may decline.

e Somewhat stronger monsoonal activity may result in more
summer precipitation in southern New Mexico.

e Increasing temperatures and no clear increasing trend in
precipitation lead to a projection of increasingly arid
conditions, decreased soil moisture, stressed vegetation, and
more severe droughts.

Drought e Substantial declines in snowpack and associated water runoff
by 2070 will lead to diminished headwater streamflow,
negatively impacting water supply.

e Warmer temperatures will also lead to lower river flows due to
increasing evaporation.

e A warming climate could increase the magnitude of future
storms, leading to more extreme precipitation events that
result in flooding.

e Data suggests that the most severe storms New Mexico
experiences may not increase beyond current estimated
values, however less severe (but still high intensity) storms
may occur more frequently.

e Increases in the frequency and severity of wildfires may
dramatically increase the probability and magnitude of flooding
and debris flows.

Flood

3Dunbar, N.W., Gutzler, D.S., Pearthree, K.S., Phillips, F.M., Bauer, P.W., Allen, C.D., DuBois, D., Harvey, M.D.,
King, J.P., McFadden, L.D., Thomson, B.M., and Tillery, A.C., 2022, Climate change in New Mexico over the next 50
years: Impacts on water resources: New Mexico Bureau of Geology and Mineral Resources, Bulletin 164, 218 p.
https://doi.org/10.58799/B-164
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HAZARDS EXPECTED TRENDS

Winter Weather

Thunderstorms (Wind,
Hail, Lightning)

Wildfire

As the climate warms, the likelihood of winter weather
decreases.

Both extreme cold and snowfall either become less frequent or
are expected to do so.

Widespread snowfall events in Texas such as the one that took
place in February 2021 are extremely rare.

Fewer cold spells are projected to occur per year, but the length
of cold spells will be longer when they do occur.

Projection suggests little change in the frequency of extreme
storm events over the next few decades, however an increase
in summer storm events is predicted after 2050.

Though New Mexico may experience more thunderstorms in
the future, it is not clear that they will result in an increased
risk of flooding due, in part, to typically short storm durations.
Even less severe storms could result in and exacerbate debris
flows following wildfires (which are expected to increase in
frequency.).

Generally, there is a high level of scientific uncertainty with
future extreme precipitation events, meaning continuing future
research is needed to reveal potential trends.

Weather and climate drivers of wildfire risk are projected to
increase the burn area, severity, frequency, and overall risk of
wildfires throughout the state.

Other climate trends that will exacerbate wildfire risk include
warmer temperatures, decreased water supply, lower soil
moisture levels, and a general trend toward more arid
conditions.

Increased amounts of runoff from a greater number of wildfires
may degrade water quality.

Plant communities stressed by higher temperatures and
greater aridity will result in more extreme wildfires.

Coupled with a rise in rainfall intensities, post-wildfire erosion
will increase and become more widespread.

OVERVIEW OF HAZARD ANALYSIS

The methodologies utilized to develop the Risk Assessment are a historical analysis and a
statistical approach. Both methodologies provide an estimate of potential impact by using a
common, systematic framework for evaluation.

Records retrieved from National Centers for Environmental Information (NCEI) and National
Oceanic and Atmospheric Administration (NOAA) were reported for Santa Fe County. Remaining
records identifying the occurrence of hazard events in the planning area and the maximum
recorded magnitude of each event were also evaluated.

The use of geographic information system (GIS) technology to identify and assess risks for Santa
Fe County and evaluate community assets and their vulnerability to the hazards.
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The four general parameters that are described for each hazard in the Risk Assessment include
frequency of return, approximate annualized losses, a description of general vulnerability, and a
statement of the hazard’s impact.

Frequency of return was calculated by dividing the number of events in the recorded time period
for each hazard by the overall time period that the resource database was recording events.
Frequency of return statements are defined in Table 4-5, and impact statements are defined in
Table 4-6 below.

Table 4-5. Frequency of Return Statements

PROBABILITY DESCRIPTION

Highly Likely Event is probable in the next year.
Likely Eventis probable in the next three years.
Occasional Event is probable in the next five years.
Unlikely Event is probable in the next ten years.

Table 4-6. Impact Statements

POTENTIAL
Multiple deaths. Complete shutdown of facilities for 30 days

Substantial or more. More than 50 percent of property destroyed or with
major damage.
Injuries and illnesses resulting in permanent disability.
Complete shutdown of critical facilities between one and
four weeks. More than 25 percent of property destroyed or
with major damage.
Injuries and illnesses do not result in permanent disability.
Complete shutdown of critical facilities for up to one week.
More than 10 percent of property destroyed or with major
damage.
Injuries and illnesses are treatable with first aid. Shutdown
of critical facilities and services for 24 hours or less. Less
than 10 percent of property destroyed or with major
damage.

Major

Minor

Limited

Each of the hazard profiles includes a description of a general Vulnerability Assessment.
Vulnerability is the total of assets that are subject to damages from a hazard, based on historic
recorded damages. Assets in the region were inventoried and defined in hazard zones where
appropriate. The total amount of damages, including property and crop damages, for each hazard
is divided by the total number of assets (building value totals) in that community to determine the
percentage of damage that each hazard can cause to the community. Risk and consequences
will be addressed and covered within each hazard profile under the Vulnerability and Impact
section as well as under the Assessment of Impact sections, where applicable.
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To better understand how future growth and development in the Santa Fe County region might
affect hazard vulnerability, it is useful to consider population growth, occupied and vacant land,
the potential for future development in hazard areas, and current planning and growth
management efforts. Hazard vulnerability for Santa Fe County was reviewed based on recent
development changes that occurred throughout the planning area. The population of Santa Fe
County has grown by 7 percent between 2010 and 2020, according to the U.S. Census Bureau,
therefore the vulnerability to the population, infrastructure, and buildings has increased for
hazards that do not have a geographical boundary.

Once loss estimates and vulnerability were known, an impact statement was applied to relate the
potential impact of the hazard on the assets within the area of impact.

HAZARD RANKING

During the 2024 planning process, the Planning Team conducted a risk raking exercise to get
input from the Planning Team and stakeholders. Table 4-7 portrays the results of the risk
assessment analysis including the frequency of occurrence and potential severity and the
Planning Team’s self-assessment for hazard ranking, based on local knowledge of past hazard
events and impacts for each of the identified hazards. The definitions for frequency of occurrence
and potential severity can be found in Table 4-5 and Table 4-6.

Table 4-7. Hazard Risk Ranking

FREQUENCY OF POTENTIAL
HAZARD OCCURRENCE SEVERITY RANKING

Natural Hazards

Drought Highly Likely Minor _
Extreme Cold Highly Likely Limited _
Extreme Heat Highly Likely Limited _
Flood Highly Likely Substantial _
Hall Highly Likely Limited _
High Winds Highly Likely Minor _
Lightning Highly Likely Substantial _
Wildfire Highly Likely Substantial ~ Hgh
Winter Storm Highly Likely Limited _
Dam Failure Unlikely Limited Moderate
Landslide and Rockfall Unlikely Limited Moderate
Volcano Unlikely Substantial Moderate
Earthquake Unlikely Substantial Low
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FREQUENCY OF POTENTIAL
HAZARD OCCURRENCE SEVERITY RANKING

Expansive Soils Unlikely Limited

Land Subsidence Unlikely Limited Low
Space Weather Likely Limited Low
Tornado Likely Limited Low

Human-Caused Hazards
Hazardous Materials Occasional Limited _

Agriculture Incident Likely Substantial Low
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SECTION 5: DAM FAILURE

Portions of the Santa Fe County Hazard Mitigation Plan are considered confidential and not for
release to the public. The information in this section is covered under Privacy Act of 1974 (5
U.S.C. Section 552a).
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HAZARD DESCRIPTION

Drought is a period of time without substantial rainfall that persists from one year to the next.
Drought is a normal part of virtually all climatic regions, including areas with high and low average
rainfall. Drought is the consequence of anticipated natural precipitation reduction over an
extended period of time, usually a season or more in length. Droughts can be classified as
meteorological, hydrologic, agricultural, and socioeconomic. Table 6-1 presents definitions for
these different types of droughts.

Droughts are one of the most complex of all natural hazards as it is difficult to determine their
precise beginning or end. In addition, droughts can lead to other hazards such as extreme heat
and wildfires. Their impact on wildlife and area farming is enormous, often killing crops, grazing
land, edible plants, and even in severe cases, trees. A secondary hazard to drought is wildfire
because dying vegetation serves as a prime ignition source. Therefore, a heat wave combined
with a drought is a very dangerous situation.

Table 6-1. Drought Classification Definitions?

The degree of dryness or departure of actual precipitation from an
METEOROLOGICAL 9 y P precip

expected average or normal amount based on monthly, seasonal, or
DROUGHT )

annual time scales.

HYDROLOGIC The effects of precipitation shortfalls on stream flows and reservoir,
DROUGHT lake, and groundwater levels.

AGRICULTURAL Soil moisture deficiencies relative to water demands of plant life,
SOCIOECONOMIC The effect of demands for water exceeding the supply as a result of
DROUGHT a weather-related supply shortfall.

LOCATION

Droughts occur regularly throughout New Mexico and the Santa Fe County planning area and are
considered a normal condition. However, they can vary greatly in their intensity and duration. The
U.S. Drought Monitor, produced through a partnership between the National Drought Mitigation

1 Source: Multi-Hazard Identification and Risk Assessment: A Cornerstone of the National Mitigation Strategy, FEMA
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Center at the University of Nebraska-Lincoln, U.S. Department of Agriculture and the National
Oceanic and Atmospheric Administration, shows the planning area is currently experiencing
severe drought conditions (Figure 6-1) but has experienced a range of conditions from none to
exceptional drought conditions over the last decade (Figure 6-2). There is no distinct geographic
boundary to drought; therefore, it can occur anywhere throughout the Santa Fe County planning

area.

Figure 6-1. U.S. Drought Monitor, April 2024

U.S. Drought Monitor
New Mexico

April 16, 2024
(Released Thursday, Apr. 18, 2024)
Valid 8 a.m. EDT

Drought Conditions (Percent Area)

MNone | DO-D4 (D1-D4 | D2-D4 finxEnZ 3]

Curmrent 353 | 95.47 | 7485 | 3567 | 16.24 | 351

Last Week

04.05.2004 353 | 95.47 | 7485 | 3567 | 16.24 | 351

3 Months Ago

09.16.202¢ 124 | 9376 | 9415 | 7855 | 3743 | 648

Start of

Calendar Year | 0.71 | 99.29 | 9404 | 79.22 | 38.39 | 6.48
01-02-2024

Start of
Water Year 0.00 |100.00)| 9587 | 6752 | 3231 | 6.85
03-26-2023

OneYearAgo | 4563 | 5337 (3214 | 1619 | 418 | 0.21
04-18-2023

Intensity:

I:l None I:l D2 Severe Drought
|:| D0 Abnormalby Dry -D3 Extreme Drought
[ ] D1 Moderate Drought [l D4 Exceptional Drought
The Drought Monitor focuses on broad-scale conditions.

Local conditions may vary. For more information on the
Drought Monitor, go to https.#droughtmonitor. unl edufAbout aspx

Author:
Lindsay Johnson
National Drought Mitigation Center

droughtmonitor.unl.edu

Ry
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Figure 6-2. U.S. Drought Monitor, August 2011, August 2019, August 2021, August 2023

August 2023 August 2021

August 2019 August 2011

1

(

|
— AT
/ — { .

)
\
I

1/

|: _ _r.]r_

J

Intensity:

[ |None | | D2 Severe Drought
[:| D0 Abnormally Dry - D3 Extreme Drought
[ ]1D1Moderate Drought [Jflj D4 Exceptional Drought
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EXTENT

The Palmer Drought Index is used to measure the extent of drought by measuring the duration
and intensity of long-term drought-inducing circulation patterns. Long-term drought is cumulative,
with the intensity of drought during the current month dependent upon the current weather
patterns plus the cumulative patterns of previous months. The hydrological impacts of drought
(e.g., reservoir levels, groundwater levels, etc.) take longer to develop. Table 6-2 depicts
magnitude of drought, while Table 6-3 describes the classification descriptions.

Table 6-2. Palmer Drought Index

DROUGHT CONDITION CLASSIFICATIONS
Extreme | Severe | Moderate | Normal Moder.ately Vefy Extremely
Moist Moist Moist
n/a

DROUGHT
INDEX

7 Index -275and -2.00to -1.25to -1.24 to +1.00 to +2.50 to
below -2.74 -1.99 +.99 +2.49 +3.49
el -400and -3.00to -2.00 to -1.99 to +2.00 to +3.00to  +4.00 and
below -3.99 -2.99 +1.99 +2.99 +3.99 above
Hydrological -400and -3.00to -2.00 to -1.99 to +2.00 to +3.00to  +4.00 and
below -3.99 -2.99 +1.99 +2.99 +3.99 above

Table 6-3. Palmer Drought Category Descriptions?

PALMER

CATEGORY | DESCRIPTION POSSIBLE IMPACTS DROUGHT

INDEX
Going into drought: short-term dryness
slowing planting, growth of crops or pastures;
L . -1.0to
Abnormally Dry fire risk above average. Coming out of 19
drought: some lingering water deficits; '
pastures or crops not fully recovered.
Some damage to crops, pastures; fire risk
D1 Moderate Drought high; streams, reservoirs_, or W(-?-Ils IQW, some -2.0to
water shortages developing or imminent, -2.9
voluntary water use restrictions requested.
Crop or pasture losses likely; fire risk very 3010
D2 Severe Drought high; water shortages common; water 3 9
restrictions imposed. )
Major crop/pasture losses; extreme fire 4010
D3 Extreme Drought danger; widespread water shortages or 4 9
restrictions. '
Exceptional and widespread crop/pasture
D4 Exceptional Iosses., exceptlo.nal fire risk; shortages of 5.0 or less
Drought water in reservoirs, streams, and wells,

creating water emergencies.

2 Source: National Drought Mitigation Center
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SECTION 6: DROUGHT

Drought is monitored nationwide by the National Drought Mitigation Center (NDMC). Indicators
are used to describe broad scale drought conditions across the U.S. and correspond to the
intensity of drought.

Based on the historical occurrences for drought and the location of the Santa Fe County planning
area, the area can anticipate the full range of drought from abnormally dry to exceptional drought,
or DO to D4, based on the Palmer Drought Category. The entire planning area has experienced
exceptional drought conditions. This is the highest level of drought severity and the most extreme
drought conditions the planning area can anticipate in the future.

HISTORICAL OCCURRENCES

The Santa Fe County planning area may experience an extreme drought in any given year.
According to the U.S. Drought Monitor, between January 2000 and December 2023, the Santa
Fe County planning area spent 1,055 weeks (84%) in some level of drought as defined as
Abnormally Dry (DO) or worse conditions. Santa Fe County has received 28 USDA disaster
declarations for drought from 2012 through 2023.

Figure 6-3. Santa Fe County Drought Intensity, 2000-20233

90% —
80% —|
70% —|
60% —|
50% —|
40% —|
30% —|
20% —

10%

0%

U.S. Drought Monitor

| [

D1 DO

Table 6-4 provides a historical summary of the drought events that have occurred in Santa Fe
County as reported in the National Centers for Environmental Information Storm Events Database
(NCEI). A total of 200 drought events were reported in the NCEI over 12 unique drought periods

3 U.S. Drought Monitor
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impacting Santa Fe County from 2000 through 2023. There are no injuries, fatalities, or damages
reported from drought in Santa Fe County.

Historical drought information shows drought activity across a multi-county forecast area for each
event, the appropriate percentage of the total property and crop damage reported for the entire
forecast area has been allocated to each county impacted by the event. Historical drought data
is provided on a county-wide basis per the NCEI Storm Events database.

Table 6-4. Historical Drought Events Summary, 2000-2023*

DROUGHT PROPERTY CROP
JURISDICTION EVENTS INJURIES | DEATHS DAMAGE DAMAGE

Santa Fe County

Based on the historical drought events for the Santa Fe County planning area 46 drought events
were reported during 3 drought periods since the 2018 Plan.

SIGNIFICANT EVENTS

March 2011 — November 2014

The NCEI database reports continuous drought conditions between May of 2011 and November
of 2014. According to the National Oceanic and Atmospheric Administration (NOAA), this
multiyear drought event was the second worst statewide drought, following a drought period in
the early 1950’s. This drought resulted in near record low levels of water in statewide and local
reservoirs.®

July 2020 — October 2022
Santa Fe County experienced another long period of drought between 2020 and 2022. The peak

of this drought event occurred in 2021 when the planning area was in an exceptional (D4) level
of drought, as seen in Figure 6-1. The year of 2022 marked the worst fire season in New Mexico
history, according to the National Weather Service (NWS), partially due to the extreme drought
conditions. Again, total water storage levels decreased during this time.

PROBABILITY OF FUTURE EVENTS

Based on available records of historic events, there have been 200 reported drought events in
the NCEI over 12 drought periods within a 24-year reporting period, which provides a probability
of approximately one event every year. This frequency supports a “Highly Likely” probability of
future events forthe Santa Fe County planning area. The impact of climate change could produce
longer, more severe droughts, exacerbating the current drought impacts. See additional
information on climate change at the end of this section.

VULNERABILITY AND IMPACT
Loss estimates were based on 24 years of statistical data from the NCEI and the U.S. Drought
Monitor. A drought event frequency-impact was then developed to determine an impact profile on

4 A full list of events with dates and details is available upon request and can be found in the NCEI.
5 National Oceanic and Atmospheric Administration/ State Climate Summaries, New Mexico. 2022
https://statesummaries.ncics.org/downloads/NewMexico-StateClimateSummary2022.pdf
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agriculture products and estimate potential losses due to drought in the area. All existing and
future buildings, facilities, and populations are exposed to this hazard and could potentially be
impacted. However, drought impacts are mostly experienced in water shortages, breaks in water
lines, or crop and livestock losses on agricultural lands and typically have minimal impact on
buildings.

The Santa Fe County Planning Team identified the following critical facilities as assets that are
considered the most important to the planning area and are susceptible to a range of impacts
caused by drought events. For a comprehensive list see Appendix C.

Table 6-5. Critical Facilities Vulnerable to Drought Events

CRITICAL
FACILITIES POTENTIAL IMPACTS

e Increased law enforcement activities may be required to enforce
water restrictions.

e Firefighters may have limited water resources to aid in firefighting
and suppression activities, increasing risk to lives and property.

e Potential for increased number of emergency calls as drought
events can lead to cascading hazard events such as wildfires and
flash flooding.

e Strain on staff as drought may cause health problems related to

Airport, Academic low water flows and poor water quality.
Institutions, e Water main breaks due to soil shrinking and swelling cycles could
Community lead to facility closures.
Residential Facilities, e Building foundations may crack due to soil shrinking and swelling
Day Care Facilities, cycles.
Evacuation Centers e Operations dependent on water supply may be adversely

Emergency
Response Services
(EQC, Fire, Police,

EMS, Hospitals)

& Shelters, impacted.
Governmental e Economic disruptions due to cracked foundations and
Facilities infrastructure damages as a result of soil shrinking and swelling
cycles.
e Operations dependent on water supply may be adversely
Commercial impacted.
Suppliers (food, gas, e Economic disruptions due to cracked foundations and
etc.) infrastructure damages as a result of soil shrinking and swelling
cycles.

e Potential for increased number of emergency calls as drought
events can lead to cascading hazard events such as wildfires and

Utility Services and Tt

Infrastructure . : o :

(electric, water e Water main breaks due to soil shrinking and swelling cycles could
Waste\;vater ’ lead to facility closures.

communications) e Operations dependent on water supply may be adversely

impacted.
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New Mexico is no stranger to drought, and as part of the desert southwest, drought can have
particularly severe impacts. New Mexico has the lowest water to land ratio than any other state in
the nation and water shortages during drought periods is a huge concern.®

Most water in the state comes from ground water wells and surface waters. High demand can
deplete these resources during extreme drought conditions. As resources are depleted, potable
water is in short supply and overall water quality can suffer, elevating health concerns for all
residents but especially vulnerable populations — typically children, the elderly, and the ill. In
addition, potable water is used for drinking, sanitation, patient care, sterilization, equipment,
heating and cooling systems, and many other essential functions in medical facilities.

The average person will survive only a few days without water, and this timeframe can be
drastically shortened forthose people with more fragile health —typically children, the elderly, and
people with disabilities. During summer drought, or hot and dry conditions, elderly persons, small
children, infants, those with disabilities, or who do not have adequate cooling units in their homes
may become more vulnerable to injury and/or death. In addition, people who speak a language
other than English may faceincreased vulnerability due to language barriers that limit their access
to important information such as weather-related warnings and instructions regarding safety
measures.

The population over 65 in the Santa Fe County planning area is estimated at 26 percent of the
total population and children under the age of 5 are estimated at 4 percent. The population with
a disability is estimated at 14 percent of the total population. An estimated 12 percent of the
planning area population live below the poverty level and 31 percent of the populations speaks a
language other than English (Table 6-6).

Table 6-6. Populations at Greater Risk to Drought Impacts

POPULATIONG o s mionPOPULATION ™5 4™ | ™ Speas
JURISDICTION 65 AND WITH A

UNDER 5 POVERTY |[LANGUAGE OTHER

OLDER DISABILITY

LEVEL THAN ENGLISH
Santa Fe County 40,005 5,990 21,458 19,043 48,054

The planning area is also vulnerable to food shortages when drought conditions exist, and potable
water is in short supply. Potable water is used for drinking, sanitation, patient care, sterilization,
equipment, heating and cooling systems, and many other essential functionsin medical facilities.
All residents in the Santa Fe County planning area could be adversely affected by drought
conditions, which could limit water supplies and present health threats.

The economic impact of droughts can be significant as they produce a complex web of impacts
that spans many sectors of the economy and reach well beyond the area experiencing physical
drought. This complexity exists because water is integral to our ability to produce goods and
provide services. If droughts extend over several years, the direct and indirect economic impact
can be significant.

6 New Mexico Environmental Public Health Tracking. Drought.
https://nmtracking.doh.nm.gov/environment/climate/Drought.html
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Crop production can also suffer greatly during extreme drought conditions, limiting fresh local food
supplies, driving up costs, and negatively impacting the local economy. Drought conditions could
adversely affectthe agricultural industry throughout the Santa Fe County planning area. Within
the county boundaries exists small vegetable and fruit farms as well as large commercial beef
cattle and forage crop productions. The Hatch Valley Chile industry specifically is vulnerable to
the impacts of drought and can have cascading impacts on the tourism economy in Santa Fe
County and across the state. According to the Santa Fe County Extension Office with the New
Mexico State University, there are 715 farms over 1,000 acres in size throughout Santa Fe
County.

Drought can have severe impacts on the environment, leading to reduced water availability,
potentially harming plants and animals, and resulting in habitat degradation. It also increases the
risk of wildfires by drying out vegetation making it more flammable and prone to ignition. Wildfires
destroy vegetation and burn the ground, meaning the soil is no longer able to absorb rainwater.
The lack of natural vegetation and damage to the soil makes the area more susceptible to flooding
and erosion. This creates a cascading impact where drought leads to wildfires, which then
increases the risk of floods. Additionally, drought alone dries the ground, making the soil hard and
less permeable, which reduces its ability to absorb water. When heavy rains follow a drought, the
hardened soil leads to increased surface runoff, increasing the risk of flood events.

Impacts of past droughts experienced in the Santa Fe County planning area have not resulted
injuries or fatalities supporting a “Minor” severity of impact meaning injuries and/or ilinesses do
not result in permanent disability, shutdown of facilities and services for possibly more than one
week, and more than 10 percent of property is impacted.

ASSESSMENT OF IMPACTS

The Drought Impact Reporter was developed in 2005 by the University of Nebraska-Lincoln to
provide a national database of drought impacts. Droughts can have an impact on agriculture;
business and industry; energy; fire; plants and wildlife; relief, response, and restrictions; society
and public health; tourism and recreation; and water supply and quality. The reports are submitted
from individuals from Federal, State, and local agencies, as well as the general public. Table 6-7
lists the drought impacts to Santa Fe County from 2005 through 2023 based on reports received
by the Drought Impact Reporter.

Table 6-7. Drought Impacts, 2005-2023

DROUGHT IMPACTS

Agriculture 32

Business & Industry 7
Energy 0

Fire 39

Plants & Wildlife 45

Relief, Response & Restrictions 44
Society & Public Health 19
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DROUGHT IMPACTS

Tourism & Recreation 11

Water Supply & Quality 27

Droughts can have an impact on agriculture, business and industry; energy; fire; plants and
wildlife; relief, response, and restrictions; society and public health; tourism and recreation; and
water supply and quality. Drought has the potential to also impact people in the Santa Fe County
planning area. While it is rare that drought, in and of itself, leads to a direct risk to the health and
safety of people in the U.S., severe water shortages could result in inadequate supply for human
needs. Population forecasts suggest that the population will continue increasing through 2030 in
the Santa Fe County planning area.” This projected future growth can cause concern for the
current water infrastructure and demand for the planning area.

Severe drought conditions can be frequently associated with a variety of impacts, including:

Dry clay soil can lead to water main lines shifting and breaking. Often repair to water lines
includes shutting off water to multiple homes at one time.

The number of health-related low-flow issues (e.g., diminished sewage flows, increased
pollution concentrations, reduced firefighting capacity, and cross-connection
contamination) will increase as the drought intensifies.

Public safety from forest / range / wildfires will increase as water availability and/or
pressure decreases.

Respiratory ailments may increase as the air quality decreases.

There may be an increase in disease due to wildlife concentrations (e.g., rabies, Rocky
Mountain spotted fever, Lyme disease).

Residents may disagree with the County over water use/water rights, creating conflict.
Political conflicts may increase between municipalities, counties, states, and regions.
Water management conflicts may arise between competing interests.

Increased law enforcement activities may be required to enforce water restrictions.
Severe water shortages could result in inadequate supply for human needs as well as
lower quality of water for consumption.

Firefighters may have limited water resources to aid in firefighting and suppression
activities, increasing risk to lives and property.

During drought there is an increased risk for wildfires and dust storms.

The community may need increased operational costs to enforce water restriction or
rationing.

Prolonged drought can lead to increases in iliness and disease related to drought.

Utility providers can see decreases in revenue as water supplies diminish.

Utilities providers may cut back energy generation and service to their customers to
prioritize critical service needs.

"The University of New Mexico. Population Estimates and Forecasts for County of Santa Fe.
https:/iwww.santafecountynm.gov/userfiles/SantaFePopulationGrowthReport.pdf.
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e Hydroelectric power generation facilities and infrastructure would have significantly
diminished generation capability. Dams simply cannot produce as much electricity from
low water levels as they can from high water levels.

e Fish and wildlife food and habitat will be reduced or degraded over time during a drought
and disease will increase, especially for aquatic life.

e Wildlife will move to more sustainable locations creating higher concentrations of wildlife
in smaller areas, increasing vulnerability, and further depleting limited natural resources.

e There are 10 federally endangered, threatened or candidate species in Santa Fe County.
Severe and prolonged drought can result in the reduction of a species or cause the
extinction of a species altogether.

e Plant life will suffer from long-term drought. Wind and erosion will also pose a threat to
plant life as soil quality will decline. The urban tree canopy, including county and city parks,
are vulnerable to the impacts of prolonged drought.

Dry and dead vegetation will increase the risk of wildfire.
Drought poses a significant risk to annual and perennial crop production and overall crop
quality leading to higher food costs.

e Drought-related declines in production may lead to an increase in unemployment.

e Drought may limit livestock grazing resulting in decreased livestock weight, potential
increased livestock mortality, and increased cost for feed.

e Negatively impacted water suppliers may face increased costs resulting from the transport
water or develop supplemental water resources.

e Long term drought may negatively impact future economic development.

The overall extent of damage caused by periods of drought is dependent on its extent and
duration. The level of preparedness and pre-event planning done by the community, local
businesses, and citizens will contribute to the overall economic and financial conditions in the
aftermath of a drought event.

CLIMATE CHANGE CONSIDERATIONS

According to the Fifth National Climate Assessment, climate change is threatening water
resources and compromising human health and safety in the Southwestern United States region
through drought. Annual rainfall in New Mexico is more likely to decrease than increase, so
periods without rain are likely to become longer, increasing drought risk and severity.® Warmer
temperatures and less rainfall will increase the demand for water but also reduce the water supply,
resulting in potential shortages. Increased drought risk due to climate change will also exacerbate
impacts on local agriculture and increase wildfire risk.

The Santa Fe County planning area can anticipate an increased likelihood of droughts in the
future due to an estimated increase in the number of dry days in the Santa Fe County area. Dry
spells are periods of consecutive days without precipitation. Historically, the longest yearly dry
spell in Santa Fe County averaged 25 days. With current climate change projections this can
increase by another 3 days, making the average dry spell 28 days. In addition, it is projected that
future changes to Santa Fe County will include increased temperatures, which according to the
U.S. Climate Explorer, the conservative projections show the planning area may experience a

8 Environmental Protection Agency. 2016. What Climate Change Means for New Mexico.
https://19january2017snapshot.epa.gov/sites/production/files/2016 -09/documents/climate-change-nm.pdf.
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6°F increase in the average extreme heat temperatures. Historically, extreme temperatures
averaged 90°F in Santa Fe County, but between 2035 and 2064 the average will be 96°F,
increasing the severity and frequency of drought events. With the full range of projections average
temperatures could increase up to 21°F but the severity is dependent on overall future emissions.
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HAZARD DESCRIPTION

An earthquake is the sudden movement of the Earth’s surface caused by the release of stress
accumulated within or along the edge of the Earth’s tectonic plates, volcanic eruption, or by a
manmade explosion. The majority of earthquakes occur along faults; however, earthquakes can
occur within plate interiors. Over geologic time, plates move and plate boundaries change,
pushing weakened boundary regions to the interior part of the plates. These areas of weakness
within the continents can cause earthquakes in response to stresses that originate at the edges
of the plate or in the deeper crust.

Earthquake locations are described by the focal depth and geographic position of the epicenter.
The focal depth of an earthquake is the depth from the Earth’s surface to the region where an
earthquake’s energy originates (the focusor hypocenter). The epicenter is the point on the Earth’s
surface directly above the hypocenter. Earthquakes usually occur without warning, with their
effects impacting great distances away from the epicenter.

According to the U.S. Geological Society (USGS) Earthquake Hazards Program, an earthquake
hazard is anything associated with an earthquake that may influence an individual's normal
activities. Table 7-1 describes definition of examples.

Table 7-1. Definitions of Earthquake Hazards?

- Displacement that reaches the earth's surface during slip along

Surface Faulting afault. Commonly occurswith shallow earthquakes, those with

an epicenter less than 20 kilometers.

The movement of the earth's surface from earthquakes or

explosions.

Ground Motion Ground motion or shaking is produced by waves that are
(shaking) generated by sudden slip on a fault or sudden pressure at the

explosive source and travel through the earth and along its
surface.

Landslide A movement of surface material down a slope.

A process by which water-saturated sediment temporarily
loses strength and acts as a fluid, like when you wiggle your
toes in the wet sand near the water at the beach. This effect
can be caused by earthquake shaking.

Liguefaction

1 Source: USGS, 2012
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HAZARD DESCRIPTION
A change in the original shape of a material due to stress and
Deformation strain.

A sea wave of local or distant origin that results from large-
scale seafloor displacements associated with large
earthquakes, major submarine slides, or exploding volcanic
islands.

The sloshing of a closed body of water from earthquake
shaking.

LOCATION

Earthquake hazard areas are mapped by the USGS’s National Seismic Hazard Model (NSHM).
Figure 7-1 shows the most recent 2023 iteration of this USGS model. The NSHM defines the
potential for earthquake ground shaking for various probability levels across the United States.
The 2023 NSHM is an update to the previous 2018 version, and compiles data and findings from
a number of sources including earthquake catalogs, geodetic- and geologic-based fault and
deformation models, and ground motion models (GMMs), among others.? The map shows the
percent chance that a given area will experience a category VI (or stronger) earthquake in 100
years, as defined by the Modified Mercalli Intensity (MMI) Scale (Table 7-3). The likelihood of a
significant earthquake eventis signified by the color-coding on the map. Densely populated areas
are also highlighted on the map (purple and black dotting) to indicate areas of elevated
vulnerability in relation to higher seismic risk. The Santa Fe County planning area, as identified in
Figure 7-1, is located in a moderately low hazard area, with between a 5 and 25 percent chance
of experiencing a strong earthquake every 100 years.

Tsunami

2 A comprehensive overview of the modelling process can be found at the USGS website,
https:/iwww.usgs.gov/programs/earthquake-hazards/science/2023-50-state-long-term-national-seismic-hazard-
model-0#overview
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Figure 7-1. U.S. Map of Peak Ground Acceleration?®
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Figures 7-2 and 7-3 show historic earthquake events across New Mexico and Santa Fe County
between 1950 and 2024, per data available in the USGS Earthquake Catalog database.*

3 Santa Fe County is indicated by the black circle.

4 Source: https:/iwww.usgs.gov/iprograms/earthquake-hazards. Event data reported from January 1950 through April
2024.
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Figure 7-2. Historic Earthquake Epicenters, New Mexico, 1950-2024°
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5 Approximate Santa Fe County planning area is indicated by the black rectangle.
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Figure 7-3. Historic Earthquake Epicenters, Santa Fe County, 1950-2024
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EXTENT

Earthquakes are measured in terms of magnitude and intensity. The prevalent magnitude
measurement in use today is based on the Moment Magnitude Scale (MMS). MM S measures the
movement of rock along the fault. It accurately measures larger earthquakes, which can last for
minutes, affect a much larger area, and cause more damage. Magnitudes are based on a
logarithmic scale (base 10), meaning that for each whole number you go up on the magnitude
scale, the amplitude of the ground motion recorded by a seismograph goes up ten times. Using
this scale, a magnitude 5 earthquake would result in ten times the level of ground shaking as a
magnitude 4 earthquake (and about 32 times as much energy would be released).® The USGS
reports earthquake magnitudes above 4.0 as “moment magnitude,” often described in the press
as "Richter” magnitude. Table 7-2 shows the magnitude levels for the current Richter/Moment
Magnitude scale.

6(n.d.). How Do We Measure Earthquake Magnitude? Michigan Tech.
https://www.mtu.edu/geo/community/seismology/learn/earthquake -
measuref#:~:text=The%20moment%20magnitude%20scale%20is,the%20earthquake%20at%20multiple%20stations.
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SECTION 7: EARTHQUAKE

Table 7-2. Richter / Moment Magnitude Scale’

MAGNITUDE | CATEGORY DESCRIPTION OF EFFECTS EVE\I(\II;ERPER

Usually not felt, but can be recorded

Micro +100,000
by seismograph
3.0-39 Minor Often felt, but causes no damage 12,000 - 100,000
40-49 Light Felt by all, minor breakage of objects 2,000 - 12,000
5.0-5.9 Moderate Some damage to weak structures 200 — 2,000

- Strong Moderate damage in populated 20— 200
areas
. Serious damage over large areas
- Major with loss of life expected 3-20
Severe destruction and loss of life
- Great over large areas Less than 3

Earthquake Intensity measurement is an on-the-ground description. The measurement
gualitatively explains the severity of earthquake shaking and its effects on people and their
environment. Intensity measurements will differ depending on each location’s proximity to the
epicenter or point on the surface of the earth directly above the focus where the earthquake
started. The intensity scale consists of a series of certain key responses such as people
awakening, movement of furniture, damage to chimneys, and total destruction. There can be
multiple intensity measurements associated with an earthquake as opposed to one magnitude
measurement.® The Modified Mercalli Intensity value assigned to a specific site after an
earthquake has a more meaningful measure of severity to the nonscientist than the magnitude
because intensity refers to the effects actually experienced at a specific location. The scale
provides the intensity of the earthquake in values ranging from | to X. Table 7-3 describes the
typical effects and Intensities associated with earthquakes of various magnitudes. The intensity
and effects depend on multiple factors (earthquake depth, epicenter location, site geology,
population density, to name a few) and can vary widely.

Table 7-3. Magnitude and Modified Mercalli Intensity (MMI) Scale®

CORRESPONDING
INTENSITY CATEGORY DESCRIPTION OF EFFECTS RICHTER

MAGNITUDE

Not felt except by a very few under

e el especially favorable conditions s
Felt only by a few persons at rest,
Not Felt especially on upper floors of 20-29

buildings.

7 (n.d.). Earthquakes. Britannica. https://www.britannica.com/science/earthquake -geology

8Wood, H. 0., and Neumann, Frank (1931). Modified MercalliIntensity Scale of 1931: Seismological Society of America
Bulletin, v. 21, no. 4, p. 277-283.

9 Source: USGS
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SECTION 7: EARTHQUAKE

CORRESPONDING
INTENSITY CATEGORY DESCRIPTION OF EFFECTS RICHTER

MAGNITUDE

Felt quite noticeably by persons
=1 Weak indoors, with shaking of indoor 3.0-3.9
objects. Rarely causes damages.
Noticeable shaking of indoor objects
and rattling noises. Felt by most

V-V Light to Moderate people in the affected area. 40-4.9
Generally, no to minimal damage
Significant damages to poorly
VI = VI Strong to Very  constructed buildings. Limited to 50_59
Strong moderate damages to well-built ' '
structures.

Damage slight in specially designed

structures; considerable damage in
VI = IX Severe to Violent ordinary  buildings  with  partial 6.0-6.9

collapse. Damage great in poorly

built structures.

Damage considerable in specially

designed structures. Damage

Severe to sub;tantial to most buildings, with
VIII + partial or complete collapse. Felt 7.0-7.9
Extreme . . .

across great distances with major
damage mostly limited to 250 km
from Epicenter.
Major damage to  buildings,
structures likely to be destroyed; will
cause moderate to heavy damage to
sturdy or  earthquake-resistant
buildings; damaging in large areas;
felt in extremely large regions.
At or near total destruction. Severe
damage or collapse to all buildings;
heavy damage and shaking extends 9.0+
to distant locations and permanent
changes in ground topography.

VI =1X Severe to Violent 8.0-89

Severe to

Vil + Extreme

Taking into consideration the possible extent of an earthquake for the area, by reviewing Tables
7-2 and 7-3 in conjunction with no significant previous occurrences, as depicted in Figure 7-2, the
Santa Fe County planning area experiences on average less than 3.0 magnitude or Levels II-11I
(weak impact) on the Modified Mercalli intensity scale. The most significant past earthquake
events that have occurred in close proximity to the planning area are two magnitude 4.5 (Levels
IV-V on the Modified Mercalli scale), one in the City of Albuguerque and one just north of Santa
Fe County.
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SECTION 7: EARTHQUAKE

Although previous earthquake events occurring in the planning area have been categorized as
weak to moderate, the planning area’s proximity to the Rio Grande rift, a narrow belt of basins
that bisect New Mexico, increases the possibility of future significant events. In the middle Rio
Grande Valley (from Santa Fe to Belen), there are a large number of geologically young faults.
While the probability that an earthquake would occur in this region is moderate, the impact could
potentially be severe (Level VI or greater on the Modified Mercalli scale) if a quake did occur.©
This is the greatest extent the entire planning area can anticipate in the future, based on historic
records.

HISTORICAL OCCURRENCES

According to USGS, and the National Geophysical Data Center (NGDC), there are no “significant”
earthquakes on record for the State of New Mexico and the entire Santa Fe County planning area
from 2150 B.C. to present. A significant earthquake, as defined by NGDC, is one that has caused
at least moderate damage (approximately $1 million or more), has resulted in 10 or more deaths,
has registered as a magnitude 7.5 or greater, has registered as Modified Mercalli Intensity (MMI)
Scale X or greater, or generated a tsunami. None of these criteria have been met by any seismic
activity known to have impacted the planning area.

Although significant earthquakes are not known to have impacted the Santa Fe County planning
area, less severe earthquake activity has occurred. In 1918, an earthquake in Santa Fe County
exhibited strong local effectsin the Village of Cerrillos, throwing residents off their feetand causing
plaster to crack and fall. A more recent 3.5 magnitude earthquake occurred on October 17, 2011,
between the cities of Santa Fe and Espanola, with an epicenter east of Interstate 25.

Additionally, moderate to severe earthquakes have occurred in the region historically, although
these were not known to have impacted the planning area. According to the New Mexico Bureau
of Geology and Mineral Resources, two of the largest historic earthquakes in New Mexico,
estimated at magnitudes of 5.76 and 6.18, occurred near Socorro in 1906. Regionally, the largest
earthquake was in Sonora, Mexico in 1887, which registered as a 7.4 magnitude earthquake that
was felt as far away as Albuquerque and Santa Fe.!! Table 7-4 includes a summary of historical
earthquake events that have occurred in Santa Fe County as well as those within a 100-mile
radius of the county.

Table 7-4. Historical Earthquake Event Summary, 1950-2024*2

NUMBER MAXIMUM AVERAGE | INJURIES & PROPERTY
ML RIEIRIILON EXTENT EXTENT FATALITIES & CROP
EVENTS DAMAGE

Santa Fe County
100-Mile Radius 504 5.3 3.0 0 $0

10 Source:
https://geoinfo.nmt.edu/hazards/earthquakes/home.html#:~:text=Two0%200f%20the%20largest%20historic,northeaste
m%20Sonora%2C%20Mexico%20in%201887

1 Source:
https://[geoinfo.nmt.edu/hazards/earthquakes/home.html#:~:text=Two0%200f%20the % 20largest%20historic,northeaste
r%20Sonora%2C%20Mexico%20in%201887.

12 NOAA, NCEI Storm Events Database
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PROBABILITY OF FUTURE EVENTS

Earthquake Hazard Maps show the distribution of earthquake shaking levels that have a certain
probability of occurring over a given period. According to the USGS, the entire Santa Fe County
planning area has between a 5 and 25 percent chance of a slightly damaging (or greater)
earthquake within 100 years. With five events in the county over a 74 year reporting period, the
probability of an earthquake affecting the planning area is considered “Unlikely”, or an event
probable in the next 10 years.

VULNERABILITY AND IMPACT

Little warning is usually associated with earthquakes and can impact areas a great distance away
from the epicenter. The amount of damage depends on the density of population and buildings,
and infrastructure construction in the affected area. Some places may be more vulnerable than
others based on soil type, building age, and building codes in the Santa Fe County planning area.

The Santa Fe County Planning Team identified the following critical facilities as assets that are
considered the most important to the planning area and are susceptible to a range of impacts
caused by earthquake events. For a comprehensive list see Appendix C.

Table 7-5. Critical Facilities Vulnerable to an Earthquake

CRITICAL FACILITIES POTENTIAL IMPACTS

e Emergency operations and services may be significantly impacted
due to power outages, damaged facilities, fires and/or loss of

Emergency Response communications. Impact can impede emergency response vehicle
Services (EOC, Fire, access to areas.

Police, EMS), Hospitals e Power outages could disrupt communications, delaying emergency
and Medical Centers response times.

e Extended power outages may lead to possible looting, destruction of
property, and theft, further burdening law enforcement resources.
Airport, Academic
Institutions, Animal
Shelter, Evacuation
Centers & Shelters,
Governmental Facilities,
Residential/ Assisted
Living Facilities

e Power outages could disrupt critical care.

e Backup power sources could be damaged.

e Evacuations may be necessary due to extended power outages or
other associated damages to facilities.

e Economic disruption due to power outages negatively impact airport
services as well as area businesses reliant on airport operations.

e Facilities, infrastructure, or critical equipment including
communications may be damaged, destroyed or otherwise
inoperable.

e Essential supplies like medicines, water, food, and equipment
deliveries may be delayed.

e Emergency operations and critical services may be significantly
impacted due to power outages, damaged facilities, and/or loss of
communications. Impact can impede emergency service vehicle
access to areas.

e Power outages could disrupt communications, delaying emergency
response times further straining the capacity and resources of
emergency service personnel.

Commercial Supplier
(food, fuel, etc.)

Utility Services and
Infrastructure (electric,
water, wastewater,
communications)
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SECTION 7: EARTHQUAKE

While generally mild earthquake events have occurred in the Santa Fe County planning area, no
known dollar losses of critical facilities and infrastructure, or injuries and fatalities, have been
recorded for these events. Based solely on historical events in the planning area, the potential
severity of impact would be considered limited. However, Santa Fe County’s proximity to a large
number of geologically young faults, as well as other seismic activity that has occurred elsewhere
in the region, suggests the potential for a severe earthquake event to occur. Therefore, the
potential severity of impact that can be anticipated is “Substantial,” meaning multiple deaths,
complete shutdown of facilities for 30 days or more, and more than 50 percent of property
destroyed or with major damage.

CLIMATE CHANGE CONSIDERATIONS

Damaging earthquakes are rare within the State of New Mexico, including the Santa Fe County
planning area. Changing conditions of weather patterns and climate change has not been
established as having a direct impact on earthquake intensity or frequency.

According to the USGS, statistically there is an approximately equal distribution of earthquakes
in all cold weather, hot weather, rainy weather, etc. Very large low-pressure changes associated
with major storm systems, like typhoons and hurricanes, are known to trigger episodes of fault
slip or slow earthquakes in the Earth’s crust and may also play a role in triggering some damaging
earthquakes. However, the numbers are small and are not statistically significant.® Climate
change is assumed to have no impact on the probability or intensity of potential earthquakes in
the planning area.

13 (n.d.). Natural Hazards. United Stated Geological Survey. https://lwww.usgs.gov/fags/there -earthquake-weather
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HAZARD DESCRIPTION

Expansive soils, also locally called adobe or clay, are soils and
soft rocks with a relatively high percentage of clay minerals that
are subject to changes in volume as they swell and shrink with
changing moisture conditions. Expansive soils contain minerals
such as smectite claysthat are capable of absorbing water. When
these clays absorb water, they increase in volume and expand.
The change in soil volume and resulting expansion can exert
enough force on a building or other structure to cause damage.

Expansive soils will also lose volume and shrink when they dry. Drought conditions can cause
soils to contract in response to a loss of soil moisture. A reduction in soil volume can affect the
support to buildings or other structures and result in damage. Fissures in the soil can also develop
and facilitate the deep penetration of water when moist conditions or runoff occurs. This produces
acycleof shrinkage and swelling that place repetitive stress on structures. The effect of expansive
soil is most prevalent in regions prone to prolonged periods of drought followed by periods of
moderate to high precipitation.

LOCATION

Expansive soils are found throughout the United States, with the highest concentrations being in
Texas, Colorado, Virginia, North Dakota, Oklahoma, and Montana. Some of the most expansive
soils, known locally as adobe or clay, are found in New Mexico. In the Santa Fe County planning
area, the problems associated with expansive soil typically occur during drought periods.
Expansive soils (such as bentonite, smectite, or other reactive clays) expand when the soil
particles attract water and can shrink when the clay dries.

New Mexico’s soils are quite varied, ranging from almost pure sand to heavy clay. According to
the New Mexico Bureau of Geology and Mineral Resources, the landscape of New Mexico can
be divided into six distinct provinces: Basin and Range, Colorado Plateau, Mogollon-Datil
Volcanic Field, Rio Grande Rift, Southern High Plains, and Southern Rocky Mountains.! Santa
Fe County largely falls within the Rio Grande Rift, a region that is mostly characterized by low to
moderate susceptibility to expansive soils. New Mexico’s most abundant areas of clay with high
swelling potential are generally found outside of the Santa Fe County planning area, largely in the

1 Source: https://[geoinfo.nmt.eduftour/home.cfml?show=provinces
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SECTION 8: EXPANSIVE SOILS

northeast portion of the state in the Southern High Plains region. This area of high swelling clay
falls within Taos and Colfax counties.

Figure 8-1 shows areas of expansive soil in Santa Fe County. Most of the planning area is
underlain by soils that consist of less than 50 percent clay with high swelling potential, indicated
in blue. The southern part of the county falls within the low-risk area, indicated in yellow, while
the western edge falls within the limited-risk area, indicated in green.

Figure 8-1. Location of Expansive Soils in Santa Fe County
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Expansive soils risk is measured by the degree to which soils may shrink or swell. Linear
extensibility is used to determine the shrink-swell potential of soils. The shrink-swell potential is
low if the soil has a linear extensibility of less than 3 percent, moderate if 3 to 6 percent, high if 6
to 9 percent, and very high if more than 9 percent. If the linear extensibility is more than 3,
shrinking and swelling can cause damage to buildings, roads, and other structures.?2

2(2009). Soil Reports. Natural Resources Conservation Service.
https:/iwww.nrcs.usda.gov/internet/FSE_DOCUMENTS/nrcs141p2_016186.pdf
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Figure 8-2. NRCS Soil Linear Extensibility Risk Categories

Potential Linear Clay %
Category Extensibility % y o
<3% <25%
3% - 6% 25% - 35%

6% - 9% 35% - 45%

Very High > 9% > 45%

A soil survey was developed by the USDA Soils Conservation Service and contains information
that can be applied in determining the suitability of soils in the planning area when selecting
sites for roads, structures, and infrastructure. Typical soil depths with the ability to affect the built
environment are between 0 and 60 inches deep. Based on Soil Survey data, roughly 59 percent
of the Santa Fe County planning area is subject to moderate (3-6%) linear extensibility and
moderate frequency of expansive soils (Figure 8-1). The next most common linear extensibility
category is low (<3%), found in 38 percent of the planning area, followed by roughly 3 percent
subject to high (6-9%) linear extensibility. Only 0.2 percent of the planning area falls within the
very high (>9%) linear extensibility category.?

It is worth noting that portions of the Santa Fe County planning area are not included in the Santa
Fe County soil survey but were analyzed separately in a survey of the Santa Fe National Forest
area. This survey area includes land along the east and west edges of the northern portion of
Santa Fe County. However, only 25 percent of soils in this area contain 3% or greater linear
extensibility, therefore the effects of expansive soils in these areas can be anticipated to be
infrequent and negligible.

HISTORICAL OCCURRENCES

Expansive soil is a condition that is native to New Mexico soil characteristics and cannot be
documented as a time-specific event, except when it leads to structural and infrastructure
damage. In these instances, damages are typically cumulative over time rather than
instantaneous. Due to their slow-building nature, damages may go unreported. Extreme
conditions can damage roads, structures, and infrastructure, including projects still under
construction. Damages from expansive soils are typically associated with droughts, previous
occurrences for expansive soils can be correlated with previous occurrences of drought, which
are typically negligible. Santa Fe County has no known recorded events of damaging expansive
soils. Refer to the Drought profile (Section 6) of this plan for more information on the impacts of
past drought events.

3 Source: https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx
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PROBABILITY OF FUTURE EVENTS

New Mexico’s state building codes follow the requirements laid out by the International Building
Code of 2021 (IBC 2021) for geotechnical investigations when building new structures (found in
Section 1803 of IBC 2021). These requirements include investigating for soil classification, soil
strength, adequacy of load-bearing soils, the effect of moisture variation, and other soil attributes
which may affect structures. In areas likely to have expansive soil, soil tests are required to
determine where such soils exist.*

These measures significantly reduce the probability of expansive soil impactson newer and future
development. It is considered “Unlikely” that the high-risk areas in the Santa Fe County planning
area will experience expansive soil impacts such as problems with foundations, roadways,
sidewalks and other structures and infrastructure in the future, especially during times of drought.
Older structures will be impacted with greater frequency due to the soil testing and stabilization
requirements for newer structures. See additional information on climate change at the end of this
section.

VULNERABILITY AND IMPACT

The effects of expansive soils are most prevalent when
periods of moderate to high precipitation are followed by
drought and then again by periods of rainfall. Other
cases of damage result from increases in moisture
volume from such sources as broken or leaking water
and sewer lines. Dry clays are capable of absorbing
water and will increase in volume in an amount
proportional to the amount of water absorbed. Soils
capable of changes in volume present a hazard to
structures built over them and to the pipelines buried in
them. Houses and one-story commercial buildings are
more apt to be damaged by the expansion of swelling clays than are multi-story buildings, which
are usually heavy enough to counter swelling pressures. However, if constructed on wet clay,
multi-story buildings may also be damaged by clay shrinkage when moisture levels are
substantially reduced.

Cracked foundations and floors, jammed windows and doors, and ruptured pipelines are typical
types of damage resulting from swelling soils. Damage to the upper floors of larger buildings can
occur when motion in the structure is significant. While all infrastructure within the planning area
is minimally vulnerable, slab on grade structures are more likely to suffer damages from expansive
soils. In addition, older structures built to less stringent building codes may also be more
susceptible to damage than new construction.

While the number of slabs on grade structures is not available, the U.S. Census data indicates
approximately 40,547 of the housing units (53 percent of all housing units) in the planning area
were built before 1980 and may be more susceptible to damages.

42021 New Mexico Building Codes; https:/Awww.rld.nm.gov/construction-industries/rules-laws-and-building-codes/
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Table 8-1. Residential Structures More Vulnerable to Expansive Soils

SFR STRUCTURES
JURISDICTION | gy, T BEFORE 1980

Santa Fe County 40,547

The Santa Fe County Planning Team identified the following critical facilities (Table 8-2) as assets
that are considered the most important to the planning area and are susceptible to a range of

impacts caused by expansive soils. For a comprehensive list see Appendix C.

Table 8-2. Critical Facilities Vulnerable to Expansive Soils

CRITICAL
FACILITIES

Emergency
Response Services
(EOC, Fire, Police,
EMS), Hospitals and

Medical Centers

Airport, Academic
Institutions, Animal
Shelter, Evacuation
Centers & Shelters,
Governmental
Facilities,
Residential/
Assisted Living
Facilities
Commercial
Supplier (food, fuel,
etc.)

Utility Services and
Infrastructure
(electric, water,
wastewater,
communications)

POTENTIAL IMPACTS

Uneven settling and shifting cause cracks in building foundations
impacting the integrity of critical facility structures and lead to
doors being unable to open or close properly.

Damages and cracks in streets and highway infrastructure may
lead to emergency vehicles being unable to access areas
increasing the need for emergency operations.

Ruptured water pipes can lead to loss of function or water
pressure impacting drinking water availability and firefighting
capabilities.

Uneven settling and shifting cause cracks in building foundations
impacting the integrity of critical facility structures and lead to
doors being unable to open or close properly.

Damages and cracks in streets and highway infrastructure may
lead to emergency vehicles being unable to access areas
increasing the need for emergency operations.

Essential supplies like medicines, water, food, and equipment
deliveries may be delayed.

Wastewater and drinking water facilities and infrastructure may be
damaged or destroyed resulting in services disruption or outage for
multiple days or weeks.

Disruptions and outrages impact public welfare as safe drinking
water is critical.

A break in essential and effective wastewater collection and
treatment is a health concern, potentially spreading disease.
Exposure to untreated wastewater is harmful to people and the
environment.

The impact of expansive soils experienced in Santa Fe County has resulted in no injuries and
fatalities, supporting a “Limited” severity of impact meaning injuries and illnesses are treatable
with first aid, shutdown of critical facilities and services for 24 hours or less, and less than 10
percent of property destroyed or with major damage.
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ASSESSMENT OF IMPACTS

Expansive soils are generally influenced by how wet or dry reactive clay types of soils become,
so the climate of an area, and more specifically the seasonal precipitation-drought cycle
associated with arid or semi-arid regions, influences the occurrence and severity of these
hazards. Problems associated with expansive soils in Santa Fe County typically occur during
extended periods of drought.

Expansive soils present a hazard to lightweight buildings and other infrastructure. Uneven settling
and shifting in such structures may occur, causing cracksin foundations, walls, streets, driveways,
and sidewalks; ruptured pipes; and windows and doors that do not open and close properly.
Special provisions are necessary in the construction of footings and slabs resting on expansive
soils to minimize damages due to the expansiveness. Homeowners and public agencies that
assume they cannot afford preventative measures such as more costly foundations and floor
systems, often incur the largest percentage of damage and costly repairs from expanding soil. No
figures are available for the total damage to homes in the planning area from expansive clays.
The greatest damage occurs when structures are constructed when clays are dry (such as during
a drought) and then subsequent soaking rains swell the clay.

Infrastructure such as pipelines can be damaged, causing increased maintenance and repairs,
replacement, or damage to the point of failure. Sewer and water lines are also affected by
shrinking and swelling soils. The movementof the soil can snap water and sewer lines, producing
a minimum of temporary discomfort, and a maximum of serious health and welfare risk. Field
monitoring and testing should be conducted on a regular basis, especially during extended
drought periods, to avoid loss of function or water pressure, which could impact drinking water
and firefighting capabilities. In addition, highways (Highway 84/285, Highway 599, Interstate 25,
Interstate 40) can be affected by expansive soils and could hinder evacuations if deemed not
usable during disasters.

Unlike many other environmental hazards, the effects of expansive soil are deceptive in that they
are not revealed suddenly or caused by a single event, but rather become increasingly evident
and destructive over time. As such, the vast majority of expansive soil impacts are relatively
benign in terms of emergency management and emergency response.

Expansive soil can directly impact infrastructure and, as a result, indirectly create impacts on
residents. The impact of climate change could produce more severe expansive soils events,
exacerbating the current expansive soils impacts. The following are a summary of impacts
frequently associated with expansive sails:

e Expansive soils are influenced by the seasonal precipitation-drought cycle. Most impacts
on Santa Fe County typically occur during extended periods of drought.

e Impacts to lightweight buildings and other infrastructure are most likely to occur. Impacts
include uneven settling and shifting in structures; cracks in foundations, walls, streets,
driveways, and sidewalks; ruptured pipes; and windows and doors that do not open and
close properly.

e An estimated 53 percent of homes in Santa Fe County were built before 1980 leading
them to be more susceptible to damages from expansive soils. In addition, 96 buildings
and sites in Santa Fe County are on the National Register of Historic Places, many of
which pre-date modern building codes, along with 212 that are listed on the New Mexico
State Register of Cultural Properties.
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¢ Highways (Highway 84/285, Highway 599, Interstate 25, Interstate 40) can be affected by
expansive soils.

e Economic impacts are limited to uninsured damages.

e Impacts on people are indirect, with impactsrelated to disruption in services such as water
and sewer.

e As population grows and development increases in the county, the potential risk to
expansive soils will also increase.

e Limited impact is anticipated to the natural environment other than changes in soil
characteristics.

CLIMATE CHANGE CONSIDERATIONS

Expansive soils are directly connected to drought and flood conditions as they literally swell and
shrink with changing moisture conditions. Impacts of climate change on drought and flood events
indicate similar changes to expansive soil frequency and impacts. Refer to Probability of Future
Events section in Section 6 (Drought) and Section 11 (Flood) for more information on those
hazards.
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HAZARD DESCRIPTION
B AT i Extreme cold refers to temperatures that are significantly

Rt ' lower than what is normal for a particular region or season.
Extreme cold temperatures occur every winter in at least
part of the country and affects millions of people across the
United States. The arctic air can be dangerous and when
combined with brisk winds, the planning area may
experience dangerously cold wind chill values. Extreme
cold may also result in a freeze, which according to the
National Weather Service, occurs when the temperature
drops below 32°F for a significant period of time.

People exposed to extreme cold are susceptible to frostbite and can succumb to hypothermia in
a matter of minutes. Extreme Cold temperatures can also affect crops. In late spring or early fall,
cold air outbreaks can damage or Kkill produce for farmers, as well as residential plants and
flowers. Freezes and their effects are significant during the growing season. Extreme cold may
also impact or damage roads, bridges, buildings, and critical infrastructure.

As indicated in Figure 9-1, the Santa Fe County planning area is in USDA Hardiness Zones 6a,
6b, 7a and 7b, with annual minimum temperatures between -10°F and 10°F.
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Figure 9-1. Annual Minimum Temperature!
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Extreme cold events are not confined to specific geographic boundaries. Therefore, the entire
Santa Fe County planning area is exposed to extreme cold temperatures and may be impacted.

1Source: USDA
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EXTENT

The extent of extreme cold is measured by wind chill, which is the temperature of the atmosphere
in relation to wind speed. Wind Chill describes what the air temperature feels like to the human
skin. In simple terms, the colder the air temperature and the higher the wind speeds the colder it
will feel on your skin if you're outside. So even if it remains the same temperature, but the wind
speed increases, it will actually feel colder to your skin. This is because as wind blows across our
bodies it takes our heat and blows it away. The faster the wind speeds, the faster our body heat
is taken away and the colder it feels. It is important to understand the full extent of extreme cold
temperatures because it can cause significant effects on the human body.

Figure 9-2 presents the National Weather Service Wind Chill Temperature Index. This chart
represents wind chill based on the temperature and wind speed. The colors represent a frosthite
indicator, showing the points where temperature, wind speed and exposure time will cause
frostbite on an individual exposed to the elements. For example, a temperature of 20°F and a
wind speed of 10mph will produce a wind chill temperature of 9°F. Under these conditions,
exposed skin can freeze in 30 minutes.

Figure 9-2. Wind Chill Temperature Index

Temperature (°F)
-5 -10

Wind (mph)

Frostbhite Times l:l 30 minutes I:I 10 minutes I:I 5 minutes

Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V®-'6) + 0.4275T(V°'%)

Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

As described in Figure 9-1, the Santa Fe County planning area has an average annual minimum
cold temperature of -10°F to 10°F. The NCEI Storm Events Database provides historical records
of extreme cold, frost, and freeze events in Santa Fe County since 1996. The coldest reported
temperatures in the Santa Fe County planning area range from -35°F and -50°F when accounting
for wind chill. It is expected that the planning area will experience a similar extent in the future.
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HISTORICAL OCCURRENCES

According to historical records there are 11 extreme cold events reported in the Santa Fe County
planning area between 1996 and 2023. It is important to note that the NCEI Storm Events
Database only has records dating back to 1996 for Santa Fe County and while it aims to capture
the best available data, it may not account for every event. Table 9-1 shows historical incident
information for the planning area. There are no reports of deaths or injuries due to extreme cold
events. Extreme cold event data for the planning area is provided on a County-wide basis only in
the NCEI database.

Table 9-1. Historical Extreme Cold Events, 1996-2023?

PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County 2/2/2011 0 0

Santa Fe County 2/2/2011 0 0 $0 $0
Santa Fe County 2/2/2011 0 0 $0 $0
Santa Fe County 2/2/2011 0 0 $0 $0
Santa Fe County 2/2/2011 0 0 $0 $0
Santa Fe County 2/2/2011 0 0 $0 $0
Santa Fe County 12/8/2013 0 0 $65,800 $0
Santa Fe County 1/7/2017 0 0 $0 $0
Santa Fe County 2/15/2021 0 0 $0 $0
Santa Fe County 2/3/2022 0 0 $0 $0
Santa Fe County 2/3/2022 0 0

Table 9-2. Historical Extreme Cold Events Summary, 1996-2023

NUMBER PROPERTY |  CROP
JURISDICTION | o pyenys | PEATHS | INJURIES | hayiaGgES | pAmAGES

Santa Fe County $65,800

Based on the list of historical extreme cold events for the Santa Fe County planning area, four of
the events have occurred since the 2018 Plan. According to the best available data, $65,800
(2023 dollars) in property damage has been reported within the planning area due to extreme
cold.

2Values are in 2023 dollars. Database was searched for events between 1996 and December 2023. No events were
reported for the Santa Fe County planning areain the database until2011. This data includes cold/wind chill, extreme
cold/wind chill, and frost/freeze events from the NCEI Storm Events Database.
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SIGNIFICANT EVENTS

February 2, 2011

A powerful storm and arctic cold front combined to bring fresh snow cover to nearly all of northern
and central New Mexico on February 1 and February 2, as well as extremely cold, record-setting
minimum temperatures. This resulted in dangerously low wind chill values over many areas. In
total, the Santa Fe County planning area received six different event reports for this storm event.
When accounting for windchill, low temperatures across the region ranged from -25°F to -50°F,
with the coldest temperatures being reported in the Southern Sangre de Cristo Mountains above
elevations of 9,500 feet. No injuries, fatalities, or damages were reported in the planning area for
this extreme cold event.

December 8, 2013

A bitter cold air mass in the region following an existing winter storm created plumbing problems
for facilities at the Coyote Ranger District office. In the morning, temperatures across the area fell
into the single digits below zero. Frozen pipes burst and flooded the station, saturating the building
with over 40,000 gallons of water. Approximate property damages due to this incident are
estimated at $65,800 (2023 dollars).

February 3, 2022

A strong winter storm system deepened over the Rockies before tracking southward into New
Mexico on February 1, 2022, and continuing into February 2. Accompanying this system was a
backdoor cold front that brought in very cold arctic air into northern and central New Mexico. This
blast of cold air combined with the slow-moving system set the stage for widespread snow and
winter weather impacts. The highest snow totals were measured across the northern high terrain
of New Mexico where numerous SNOTELSs and ski sites received two to three feet of new snow.
Portions of the Santa Fe metro area received snow totals near eight inches. Very cold
temperatures exacerbated severe travel conditions caused by heavy snow; multiple automobile
accidents and injuries were reported in the Albuquerque area. Four fatalities from automobile
accidents occurred across the state: two at Sandia Peak, one in Los Lunas, and one near Santa
Rosa. No fatalities, injuries, or damages were reported in the Santa Fe County planning area.

PROBABILITY OF FUTURE EVENTS

According to historical records and annual low temperatures, the Santa Fe County planning area
is expected to experience approximately one extreme cold event every one to two years. The
probability of a future extreme cold event affecting the Santa Fe County planning area is
considered “Highly Likely”, with an extreme cold event likely to occur within the next year. The
end of this section addresses climate change and its impacts on future extreme cold events in the
planning area.

VULNERABILITY AND IMPACT

Extreme cold can be very dangerous and may cause fatalities, especially for people experiencing
homelessness or for those who live below the poverty level and are unable to pay for heating
systems or utility bills. Power outages are common during extreme cold events which can also
lead to the inability to heat homes safely. This can lead to people using unsafe practices such as
running a generator or gas stove inside their home.
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During periods of extreme cold, aging critical infrastructure and utility systems, such as electrical
and water systems, may fail. Freezing temperatures can cause water pipes to freeze and crack.
In addition, ice may gather along electrical lines which can impact the electrical infrastructure and
cause widespread outages for potentially long periods of time.

Santa Fe County is a rich and diverse agricultural area. With more than 630 farms and ranches,
dairy, beef, sheep, poultry, swine, chiles, onions, pecans, and other agriculture products are all a
vital part of the food and agricultural industry in the planning area. Santa Fe County’s agriculture
revenue in 2021, the most recent data available, is estimated at $36,000,000.® Extreme cold
events may severely damage crops and may even cause low crop yields by restricting stem
growth. The most dangerous time for an extreme cold event to occur is during the spring months,
when crops are the most vulnerable to damage. An extreme cold event in the planning area may
impact the County’s agricultural assets causing severe economic loss.

The Santa Fe County Planning Team identified the following critical facilities (Table 9-3) as assets
that are considered the most important to the planning area and susceptible to a range of impacts
caused by extreme cold events. For a comprehensive list see Appendix C.

Table 9-3. Critical Facilities Vulnerable to Extreme Cold Events

CRITICAL
EACILITIES POTENTIAL IMPACTS

e Emergency operations, services and response times may be
significantly impacted due to power outages, and/or loss of

Emergency communications.
Response e Exposure to extreme cold can cause injury in first responders if
Departments (EOC, exposed for a period of time.
Fire, Police, EMS), e Roads may become impassable due to snow and/or ice impacting
Hospitals and response times by emergency services.

Medical Centers e Extended power outages due to increased usage may lead to
possible looting, destruction of property, and theft, further
burdening law enforcement resources.

e Power outages due to increased usage could disrupt critical care.
e Backup power sources could be damaged.
e Increased number of patients due to exposure to cold
Airport, Academic temperatures could lead to a strain on staff.
Institutions, Animal e Water pipes can freeze and burst leading to flooding within
Shelter, Evacuation facilities.
Centers & Shelters, e Facilities, infrastructure, or critical equipment including

Governmental communications may be damaged, destroyed or otherwise
Facilities, inoperable.
Residential/ e Essential supplies like medicines, water, food, and equipment
Assisted Living deliveries may be delayed.
Facilities e Economic disruption due to power outages negatively impact
airport services as well as area businesses reliant on airport
operations.

e Exposure risks to outdoor workers.

3 USDA 2022 New Mexico Annual Bulletin
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CRITICAL
FACILITIES POTENTIAL IMPACTS

e Facilities, infrastructure, or critical equipment including
Commercial communications may be damaged, destroyed or otherwise
Supplier (food, inoperable.
gas/fuel, etc.) Essential supplies like medicines, water, food, and equipment
deliveries may be delayed.
e Emergency operations, services and response times may be

Utility Services and significantly impacted due to power outages, and/or loss of
Infrastructure communications.
(electric, water, e Roads may become impassable due to snow and/or ice impacting
wastewater, response times by emergency services.

Power outages due to increased usage could disrupt critical care.
e Backup power sources could be damaged.
e Water pipes can freeze and burst leading to flooding within facilities.

communications)

People and animals are subject to health risks from extended exposure to cold air. Elderly people
are at greater risk of death from hypothermia during these events, especially in the neighborhoods
with older housing stock. According to the U.S. Center for Disease Control, every year
hypothermia kills about 600 Americans, half of whom are 65 years of age or older.* In addition,
populations living below the poverty level may not be able to afford to run heat on a regular basis
or an extended period of time.

The population over 65 and under the age of 5 in the Santa Fe County planning area is estimated
at 30 percent of the total population or an estimated total of 45,995 potentially vulnerable residents
in the planning area based on age. An estimated 12 percent of the planning area population live
below the poverty level. Table 9-4 lists population data for several vulnerable population
categories throughout the Santa Fe County planning area.

Another segment of the population at risk is those who are experiencing homelessness. While
reliable data at the county-level is limited, estimates show that 19,000-20,000 individuals
experienced homelessness statewide throughout the year in 2022. HUD’s Annual Homeless
Assessment Report estimated 2,560 people were homeless one night in January in 2022.5

Table 9-4. Populations at Greater Risk of Extreme Cold Events®

POPULATION
POPULATION 65POPULATION POPULATION BELOW NON-

JURISDICTION WITH A ENGLISH
AND OLDER UNDER 5 DISABILITY P(E\E/\EEI-_FY SPEAKING

Santa Fe County 40,005 5,990 21,458 19,043 48,054

Older homes tend to be more vulnerable to the impacts of extreme cold events. Approximately
40,547 housing units (53 percent) in the planning area were built before 1980 (Table 9-5).

4 Data USA, Santa Fe County, New Mexico, 2021
52023 New Mexico Affordable Housing Needs Assessment, July 7, 2023
6U.S. Census Bureau, American Community Survey, 2022
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Table 9-5. Structures at Greater Risk of Extreme Cold Events’

SFR STRUCTURES
JURISDICTION | gy, T BEFORE 1980

Santa Fe County 40,547

Extreme cold events have been known to cause injury and fatality to humans. Overall, the total
loss estimate of property and crops in the planning area is estimated at $65,800 with an average
annualized loss of $2,400. Based on historic loss and damages, the impact of extreme cold
damages on the Santa Fe County planning area can be considered “Limited” severity of impact,
meaning minor quality of life lost, critical facilities and services shut down for 24 hours or less,
and less than 10 percent of property destroyed or with major damage.

Table 9-6. Average Annualized Losses, 1996-2023

PROPERTY & CROP ANNUAL LOSS
JURISDICTION LOSS ESTIMATES

Santa Fe County $65,800 $2,400

ASSESSMENT OF IMPACTS

The greatest risk from an extreme cold eventis to public health and safety. The impact of climate
change could produce more frequent and intense extreme cold events, exacerbating the current
winter storm impacts. Extreme cold conditions are associated with a variety of impacts, including:

e Vulnerable populations, particularly the elderly (26 percent of total population) and
children under 5 (4 percent of total population), can face serious or life-threatening
health problems from exposure to extreme cold including hypothermia and frostbite.

e Loss of electric power or other heat source can result in increased potential for fire
injuries or hazardous gas inhalation because residents burn candles for light or use
fires or generators to stay warm.

e Response personnel, including utility workers, public works personnel, debris removal
staff, tow truck operators, and other first responders, are subject to injury resulting
from exposure to extreme cold temperatures.

e Response personnel would be required to travel in potentially hazardous conditions,
elevating the life safety risk due to accidents and potential contact with downed power
lines.

e Operations or service delivery may experience impacts from electricity blackouts due
to ice and extreme cold related damages.

e Power outages are possible throughout the planning area due to downed trees and
power lines and/or rolling blackouts. Outages are also possible due to an increase in
electricity usage and demand when using electric heating systems.

e Critical facilities without emergency backup power may not be operational during
power outages.

e Severe cold could significantly damage vegetation and crops.

7U.S. Census Bureau, American Community Survey, 2022
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e Exposed water pipes may freeze and break when exposed to extreme cold
temperatures, both residential and commercial structures are vulnerable, causing
significant damages.

The economic and financial impacts of extreme cold events on the community will depend on the
scale of the event, what is damaged, and how quickly repairs to critical components of the
economy can be implemented. The level of preparedness and pre-event planning done by
community, local businesses, and citizens will also contribute to the overall economic and
financial conditions in the aftermath of an extreme cold event.

CLIMATE CHANGE CONSIDERATIONS

Climate change may slightly decrease the risk of extreme cold events in the planning area.
According to the New Mexico Bureau of Geology and Mineral Resources, both extreme cold and
snowfall are expected to become less frequent in the coming decades. By the middle of this
century, winters are projected to be milder, with fewer cold extremes, with fewer frost days per
year. This will likely result in a shorter and less pronounced cold season. Fewer cold spells are
projected to occur per year, but the length of cold spells will be longer when they do occur.®

While this assessment states that New Mexicowill experience fewer cold extremes, data on future
impacts is limited and these projections are subject to change as the research evolves.

8 Dunbar, N.W., Gutzler, D.S., Pearthree, K.S., Phillips, F.M., Bauer, P.W., Allen, C.D., DuBois, D., Harvey, M.D.,
King, J.P., McFadden, L.D., Thomson, B.M., and Tillery, A.C., 2022, Climate change in New Mexico over the next 50
years: Impacts on water resources: New Mexico Bureau of Geology and Mineral Resources, Bulletin 164, 218 p.
https://doi.org/10.58799/B-164
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HAZARD DESCRIPTION

Extreme heat is a prolonged period of
excessively high temperatures and exceptionally
humid conditions. Extreme heat during the
summer months is a common occurrence
throughout the State of New Mexico, and the
Santa Fe County planning area is no exception.
The County typically experiences extended heat
waves or an extended period of extreme heat and
is often accompanied by high humidity.

Although heat can damage buildings and
facilities, it presents a more significant threat to g
the safety and welfare of citizens. The major [
human risks associated with extreme heat
include heat cramps; sunburn; dehydration;
fatigue; heat exhaustion; and even heat stroke. The most vulnerable population to heat casualties
are children and the elderly or infirmed who frequently live on low fixedincomes and cannot afford
to run air-conditioning on a regular basis. This population is sometimes isolated, with no
immediate family or friends to look out for their well-being.

Critical infrastructure can also be damaged or impacted by extreme heat. High temperatures may
cause a rise in electricity consumption as homes, schools, and businesses try to regulate the
temperature. This may lead to energy shortages and possible blackouts.

LOCATION

Extreme heat events can occur throughout the Santa Fe County planning area as there is no
specific geographic scope to the extreme heat hazard. Extreme heat could occur anywhere within
the Santa Fe County planning area.

EXTENT

The magnitude or intensity of an extreme heat event is measured according to temperature in
relation to the percentage of humidity. According to the National Oceanic Atmospheric
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Administration (NOAA), this relationship is referredto as the “Heat Index” and is depicted in Figure
10-1. This index measures how hot it feels outside when humidity is combined with high
temperatures.

Figure 10-1. Extent Scale for Extreme Heat?!

NWS Heat Index Temperature (°F)
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The index in Figure 10-1 displays varying categories of caution depending on the relative humidity
combined with the temperature. For example, when the temperature is at 90 degrees Fahrenheit
(°F) or lower, caution should be exercised if the humidity level is at or above 40 percent.

The shaded zones on the chart indicate varying symptoms or disorders that could occur
depending on the magnitude or intensity of the event. “Caution” is the first category of intensity,
and it indicates when fatigue due to heat exposure is possible. “Extreme Caution” indicates that
sunstroke, muscle cramps, or heat exhaustion are possible, and a “Danger” level means that
these symptoms are likely. “Extreme Danger” indicates that heat stroke is likely. The National
Weather Service (NWS) initiates alerts based on the Heat Index as shown in Table 10-1.

Table 10-1. Heat Index and Warnings

POSSIBLE HEAT
CATEGORY | HEAT INDEX DISORDERS WARNING TYPE

An Excessive Heat Warning is issued if the
Heat Index rises above 105°F at least 3
hours during the day or above 80°F at night.

Extreme 125°F and Heat stroke or sun stroke
Danger higher likely.

Sunstroke, muscle
cramps, and/or heat
exhaustion are likely.
Heatstroke possible with

An Excessive Heat Warning is issued if the
Heat Index rises above 105°F at least 3
hours during the day or above 80°F at night.

Danger 103 — 124°F

1Source: NOAA
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POSSIBLE HEAT
CATEGORY | HEAT INDEX DISORDERS WARNING TYPE

prolonged exposure
and/or physical activity.
Sunstroke, muscle
cramps, and/or heat

90 — 103°F exhaustion possible with
prolonged exposure
and/or physical activity.
Fatigue is possible with

Caution 80 — 90°F prolonged exposure

and/or physical activity.

Extreme
Caution

A Heat Advisory will be issued to warn that
the Heat Index may exceed 105°F.

A Heat Advisory will be issued to warn that
the Heat Index may exceed 105°F.

Santa Fe County lies within the Sangre de Cristo range of the Southern Rocky Mountains and is
home to grassy plains, forest land, and several mountains like the Santa Fe Baldy. Due to its
geography and its dry, arid, and sunny climate, the Santa Fe County planning area can expect an
extreme heat event each summer. Citizens, especially children and the elderly should exercise
caution by staying out of the heat for prolonged periods when a heat advisory or excessive heat
warning is issued. In addition, those working or remaining outdoors for extended periods of time
are at greater risk.

Figure 10-2 displays the daily maximum heat index as derived from NOAA based on data
compiled from 1838 to 2015. The white circle shows the Santa Fe County planning area. The
planning area is represented in dark red across the County. The dark red color indicates an
average daily heat index of between 80°F to 90°F. Therefore, Santa Fe County could experience
dangerous heat from 90°F or more and should mitigate to the extent of “Extreme Caution” which
can include sunstroke, muscle cramps, heat exhaustion and potential heat stroke. This is the
average maximum temperature the planning area can anticipate based on historical events.
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Figure 10-2. Average Daily Maximum Heat Index Days?
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HISTORICAL OCCURRENCES

The National Centers for Environmental Information (NCEI) Storm Events database is a national
data source organized under the National Oceanic and Atmospheric Administration (NOAA). The
NCElI is the largest archive available for historic storm events data. Previous occurrences for
extreme heat are derived from the NCEI database, which identifies extreme heat events at the
county level for each event. According to heat related incidents located solely within Santa Fe
County, there have been 16 extreme heat events on record for the planning area (Table 10-2).
Historical extreme heat information, as provided by the NCEI, shows extreme heat activity across
a multi-county forecast area for each event, the appropriate percentage of the total property and
crop damage reported for the entire forecast area has been allocated to each county impacted by
the event.

2NRDC and the white circle indicates the Santa Fe County planning area.
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Historical extreme heat data for the Santa Fe County planning area is provided on the NCEI
database from 1996 through 2023. No deaths, injuries, or damages were reported. Only extreme
heat events that have been reported have been factored into this Risk Assessment. It is highly
likely additional extreme heat occurrences have gone unreported before and during the recording
period. Due to the limited number of reported events, average high temperatures have been
analyzed in order to determine the probability of future events.

Table 10-2. Historical Extreme Heat Events, 1996-20233

PROPERTY CROP
JURISDICTION DATE DEATHS INJURIES DAMAGE DAMAGE

Santa Fe County 6/20/1998 0 0

Santa Fe County 6/20/1998 0 0 $0 $0
Santa Fe County 6/20/1998 0 0 $0 $0
Santa Fe County 6/20/1998 0 0 $0 $0
Santa Fe County 6/20/1998 0 0 $0 $0
Santa Fe County 5/24/2000 0 0 $0 $0
Santa Fe County 5/24/2000 0 0 $0 $0
Santa Fe County 5/24/2000 0 0 $0 $0
Santa Fe County 5/24/2000 0 0 $0 $0
Santa Fe County 5/24/2000 0 0 $0 $0
Santa Fe County 5/29/2000 0 0 $0 $0
Santa Fe County 5/29/2000 0 0 $0 $0
Santa Fe County 5/29/2000 0 0 $0 $0
Santa Fe County 5/29/2000 0 0 $0 $0
Santa Fe County 5/29/2000 0 0 $0 $0
Santa Fe County 6/20/2017 0 0

TOTALS —--.“m

Based on the list of historical extreme heat events for the Santa Fe County planning area, no
events have been reported to the NCEI since the 2018 Plan.

SIGNIFICANT EVENTS

June 20, 2017

A strong dome of high pressure centered over the southwestern United States along with
exceptionally dry air. This set the stage for a brutal heatwave over New Mexicothat lasted several

3NOAA, NCEI Storm Events Database
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days. High temperatures ranged from 100°F to 110°F over nearly the entire state while relative
humidity values fell to as low as one percentin some areas. Dozens of record high maximum and
record high minimum temperatures were set across the region. A wildfire started in a county east
of Santa Fe County that resulted in fatalities during this extreme heat event but there were no
reported damages or injuries for the planning area.

PROBABILITY OF FUTURE EVENTS

According to historical records, the Santa Fe County planning area has experienced 16 events in
a 28-year reporting period. Although there are no records of events between the year 2000 and
2017 for the planning area, it can be assumed that events have gone unreported due to the
average daily temperatures throughout the summer. Historical records in combination with an
analysis of maximum average temperatures provides a probability of at least one event every
year. This frequency supports a “Highly Likely” probability of future events. See additional
information on the impacts of climate change at the end of this section.

VULNERABILITY AND IMPACT

While the entirety of the Santa Fe County planning area is exposed to extreme temperatures,
existing buildings, infrastructure, and critical facilities are not likely to sustain significant damage
from extreme heat events. Therefore, any estimated property losses associated with the extreme
heat hazard are anticipated to be minimal across the area.

Every summer, the hazard of heat-related illness becomes a significant public health issue
throughout much of the United States. Mortality rates increase during heat waves, and excessive
heat is an important contributing factor to deaths from other causes, particularly among the
elderly. Extreme temperatures present a significant threat to life and safety for the population of
the County as a whole. Heat casualties, for example, are typically caused by a lack of adequate
air-conditioning or heat exhaustion. The most vulnerable population to heat casualties are the
elderly or infirmed who frequently live on fixed incomes and cannot afford to run air-conditioning
on aregular basis. This population is sometimes isolated, with no immediate family or friends to
look out for their well-being. Children may also be more vulnerable if left unattended in vehicles.
Populations living below the poverty level are often unable to run air-conditioning on a regular
basis and are limited in their ability to seek medical treatment.

The population over 65 in the Santa Fe County planning area is estimated at 26 percent of the
total population and children under the age of 5 are estimated at 4 percent, and the population
with a disability is estimated at 14 percent of the total population. In addition, an estimated 12
percent of the planning area population live below the poverty level and 31 percent of the
populations speaks a language other than English (Table 10-3).

Vulnerable and underserved populations are disproportionately impacted by extreme heat events
as they may be more susceptible to health risks. The population below the poverty level are less
likely to be able to afford air conditioning during the hot summer months as well as less likely to
have access to medical care. In addition, people who speak a language other than English may
face increased vulnerability due to language barriers that limit their access to important
information such as weather-related warnings and instructions regarding safety measures. This
results in an estimated total of 134,550 potentially vulnerable residents in the planning area.
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Table 10-3. Populations at Greatest Risk to Extreme Heat

POPULATION 5 oPULATION| POPULATION [ POPULATION
JURISDICTION | 65AND | OPULATIONE “yyirpy A i SPEAKS
UNDER 5 POVERTY |LANGUAGE OTHER

LEVEL THAN ENGLISH
Santa Fe County 40,005 5,990 21,458 19,043 48,054

OLDER DISABILITY

Extremely high temperatures can have significant secondary impacts, leading to droughts, water
shortages, increased fire danger, and prompt excessive demands for energy. The possibility of
water shortages and power outages increases with unseasonably high temperatures in what is a
normally mild month with low power demands. Typically, more than 12 hours of warning time
would be given before the onset of an extreme heat event.

In terms of vulnerability to structures, the impact from extreme heat is considered negligible. It is
possible that critical facilities and infrastructure could be shut down for 24 hours if cooling units
are running constantly, leading to a temporary power outage (Table 10-4). Less than ten percent
of residential and commercial property could be damaged if extreme heat events lead to structure
fires. Based on historical records, annualized property and crop losses for the Santa Fe County
planning area are negligible. The number of historical injuries and fatalities also indicates a
“Limited” level of impact.

The Santa Fe County Planning Team identified the following critical facilities as assets that are
considered the most important to the planning area and are susceptible to a range of impacts
caused by extreme heat events. The following critical facilities would be vulnerable to extreme
heat events in the Santa Fe County planning area. For a comprehensive list see Appendix C.

Table 10-4. Critical Facilities Vulnerable to Extreme Heat Events

CRITICAL
FACILITIES POTENTIAL IMPACTS

e Emergency operations, services and response times may be
significantly impacted due to power outages, and/or loss of
communications.

Exposure to heat can cause heat illnesses in first responders,
especially for those in heavy equipment.

e Roads may become impassable due to excessive heat causing
asphalt roads to soften and concrete roads to shift or buckle
impacting response times by emergency services.

e Extended power outages due to increased usage may lead to
possible looting, destruction of property, and theft, further
burdening law enforcement resources.

e [Facilities, infrastructure, or critical equipment including
communications may be damaged, destroyed or otherwise
inoperable.

e Power outages due to increased usage could disrupt critical care.

Backup power sources could be damaged.

Evacuations may be necessary due to extended power outages,

breaks in water main lines or other associated damage to

facilities.

Emergency Response
Services (EOC, Fire,
Police, EMS,
Hospitals)

Airport, Academic
Institutions,
Community

Residential Facilities,
Day Care Facilities,
Evacuation Centers &
Shelters,
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CRITICAL
FACILITIES POTENTIAL IMPACTS

Commercial Suppliers
(food, gas, etc.)

Governmental e Facilities, infrastructure, or critical equipment including
Facilities communications may be damaged, destroyed or otherwise
inoperable.

e [Economic disruption due to power outages negatively impact
airport services as well as area businesses reliant on airport
operations.

e [Facilities, infrastructure, or critical equipment including
communications may be damaged, destroyed or otherwise
inoperable.

e Essential supplies like medicines, water, food, and equipment
deliveries may be delayed.

e Emergency operations, services and response times may be
significantly impacted due to power outages, and/or loss of

Utility Services and communications.

Infrastructure (electric, ® Roads may become impassable due to excessive heat causing
water, wastewater, asphalt roads to soften and concrete roads to shift or buckle
communications) impacting response times by emergency services.

e Breaks in water main lines or other associated damage to
facilities.

ASSESSMENT OF IMPACTS
The greatest risk from extreme heat is to public health and safety. Extreme heat conditions can
be frequently associated with a variety of impacts, including:

Vulnerable populations, particularly the elderly (26 percent of total population), children
under 5 (4 percent of total population), and those with a disability (14 percent of total
population) can face serious or life-threatening health problems from exposure to extreme
heat including hyperthermia, heat cramps, heat exhaustion, and heat stroke (or
sunstroke).

Response personnel, including utility workers, public works personnel, and any other
professions where individuals are required to work outside, are more subject to extreme
heat related illnesses since their exposure would typically be greater.

High energy demand periods can outpace the supply of energy, potentially creating the
need for rolling brownouts which would elevate the risk of illness to vulnerable residents.

Highways and roads may be damaged by excessive heat causing asphalt roads to soften
and concrete roads to shift or buckle.

Vehicle engines and cooling systems typically run harder during extreme heat events
resulting in increases in mechanical failures.

Extreme heat events during times of drought can exacerbate the environmental impacts
associated with drought, decreasing water and air quality and further degrading wildlife
habitat.

Extreme heat increases ground-level ozone (smog), increasing the risk of respiratory
illnesses.

Negatively impacted water suppliers may faceincreased costs resulting from the transport
of water resources or development of supplemental water resources.
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e Tourism and recreational activities at places may be negatively impacted during extreme
heat events, reducing seasonal revenue.

e OQOutdoor activities may see an increase in school injury or illness during extreme heat
events.

The economic and financial impacts of extreme heat on the community willdepend on the duration
of the event, demand for energy, drought associated with extreme heat, and many other factors.
The level of preparedness and the amount of planning done by the community, local businesses,
and citizens will impact the overall economic and financial conditions before, during, and after an
extreme heat event.

CLIMATE CHANGE CONSIDERATIONS

Climate change is expected to lead to an increase in average temperatures as well as an increase
in frequency, duration, and intensity of extreme heat events. The Fifth National Climate
Assessment states that increasing temperatures are leading to hotter extreme heat events that
will increase animal and ecosystem stress, reduce crop quality and yield, and increase wildfire
risk across the southwestern United States.

It is projected that future changes to Santa Fe County will include increased temperatures, which
according to the U.S. Climate Explorer, the conservative projections show the planning area may
experience a 6°F increase in the average extreme heat temperatures. Historically, extreme
temperatures averaged 90°F in Santa Fe County, but between 2035 and 2064 the average will
be 96°F, increasing the severity and frequency of drought events. With the full range of projections
average temperatures could increase up to 21°F, which would have detrimental consequences,
but the severity is dependent on overall future emissions.
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HAZARD DESCRIPTION
Floods generally result from excessive
precipitation. The severity of a flood
event is determined by a combination of
several major factors, including stream
and river basin topography and
physiography; precipitation and weather
patterns; recent soil moisture conditions;
and the degree of vegetative clearing
and impervious surfaces. Typically,
floods are long-term events that may last
for several days.

Inland or riverine flooding is a result of :
excessive precipitation levels and water runoff volumes within the watershed of a stream or river.
Inland or riverine flooding is overbank flooding of rivers and streams, typically resulting from large-
scale weather systems that generate prolonged rainfall over a wide geographic area. Therefore,
it is a naturally occurring and inevitable event. Some river floods occur seasonally when winter or
spring rainfalls fill river basins with too much water, too quickly.

Flash flooding is the result of excessive rainfall in a short period of time, usually within three to six
hours of rainfall. Flash flooding is most commonly caused by heavy rainfall from thunderstorms
but can also occur due to dam breaks or debris flow. Urban areas are more prone to flash flooding
as impervious surfaces in these areas do not allow water to infiltrate the ground and soil. The
varied terrain of New Mexico can carry water into areas that did not receive rain, also causing
flash flooding. Storms that produce large amounts of runoff typically occur during monsoon
season which begins in June and ends in October. In addition, Santa Fe County has several
arroyos, which is a water-carved gully or a normally dry creek bed. These arroyos can fill with fast
moving water very quickly during flash flood events and become very dangerous.
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The Santa Fe County planning area is subject to extreme rainfall events, often in short durations,
leading to dangerous flash flooding events. Historically, portions of Santa Fe County have always
been at risk of flooding because of monsoon rainfall, topography, and the location of development
adjacent to flood-prone areas. Flooding events generally occur countywide and have caused
significant damage in the populated areas of the County. Flooding has occurred both within
mapped floodplains and in other localized areas. Floods are a natural and recurrent event and
can take place any time of the year.

Additionally, wildfire events can have long-term cascading impacts and can create an increased
risk of flooding for many years after an event occurs. A burn scar is the barren or destroyed part
of land after a wildfire, where extreme soil damage occurs, creating hydrophobic, or water
repellent, soil. Rainfall that would normally be absorbed by the landscape will instead quickly run
off, and because of this, much less rainfall is required to produce a flash flood. Santa Fe County
faces an increased risk of flooding due to damaged and burned landscapes.

LOCATION

The Flood Insurance Rate Maps (FIRMs) prepared by FEMA provide an overview of flood risk but
can also be used to identify the areas of the County that are vulnerable to flooding. FIRMs are
used to regulate new development and to control the substantial improvement and repair of
substantially damaged buildings. Flood Insurance Studies (FIS) are often developed in
conjunction with FIRMs. The FIS typically contains a narrative of the flood history of a community
and discusses the engineering methods used to develop the FIRMs. The FIS also contains flood
profiles for studying flooding sources and can be used to determine Base Flood Elevations (BFES)
for some areas.

The FIS for Santa Fe County is dated December 4, 2012. This FIS investigates the existence and
severity of flood hazards in the geographic area of the Santa Fe County planning area including
incorporated and unincorporated areas. This study indicates that the principal flood problems are
due to intense rainfall during monsoon season in between the months of June and October. Over
70 percent of the average precipitation is received during this time.

The Digital Flood Insurance Rate Map (DFIRM) data provided by FEMA for Santa Fe County
shows the following flood hazard areas:

e Zone A: Areas subject to inundation by the 1-percent-annual-chance flood event generally
determined using approximate methodologies. Because detailed hydraulic analyses have
not been performed, no Base Flood Elevations (BFEs) or flood depths are shown.
Mandatory flood insurance requirements and floodplain management standards apply.

e Zone AE: Areas subject to inundation by 1-percent-annual-chance shallow flooding. It is
the base floodplain where BFEs are provided. AE zones are now used on new format
FIRMs instead of A1-30 zones.

e Zone AO: Areas subject to inundation by 1-percent-annual-chance shallow flooding
(usually sheet flow on sloping terrain) where average depths are between 1 and 3 feet.
Average flood depths derived from detailed hydraulic analyses are shown in this zone.

e Zone X: Moderate risk areas within the 0.2-percent-annual-chance floodplain, areas of 1-
percent-annual-chance flooding where average depths are less than 1 foot, areas of 1-
percent-annual-chance flooding where the contributing drainage area is less than 1 square
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mile, and areas protected from the 1-percent-annual-chance flood by a levee. No BFEs or
base flood depths are shown within these zones.

The county has adopted the latest effective FIRMs dated December 4, 2012. Locations of flood
zones in Santa Fe County based on the Digital Flood Insurance Rate Map (DFIRM) from FEMA
are illustrated in Figure 11-1.

Figure 11-1. Estimated Flood Zones in Santa Fe County
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It is also important to note that areas that are downhill or downstream from burn scars are highly
susceptible to localized flash flooding, especially near deep terrain. Some areas in the Santa Fe
County planning area at higher risk of flash flooding from heavy rains are along the Las Conchas
and Medio Wildfire burn scar areas.

EXTENT

The severity of a flood event is determined by a combination of several major factors, including
stream and river basin topography and physiography; precipitation and weather patterns; recent
soil moisture conditions; and the degree of vegetative clearing and impervious surfaces. Typically,
floods are long-term events that may last for several days.
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Determining the intensity and magnitude of a flood event is dependent upon the flood zone and
location of the flood hazard area in addition to the depths of flood waters. The extent of flood
damages can be expected to be more damaging in the areas that will convey a base flood. FEMA
categorizes areas on the terrain according to how the area will convey flood water. Flood zones
are the categories that are mapped on FIRMs. Table 11-1 provides a description of FEMA flood
zones and the flood impact in terms of severity or potential harm. Flood Zones A, AE, AO and X
are the hazard areas mapped in the region. Figure 11-1 should be read in conjunction with the
extent for flooding in Tables 11-1 and 11-2 to determine the intensity of a potential flood event.

Table 11-1. Flood Zones

INTENSITY ZONE DESCRIPTION

Areas with a 1-percent-annual-chance of flooding and a 26
percent chance of flooding over the life of a 30-year mortgage.
Because detailed analyses are not performed for such areas, no
depths or base flood elevations are shown within these zones.

These are known as numbered A Zones (e.g., A7 or A14). This is
the base floodplain where the FIRM shows a Base Flood
Elevation (BFE) (old format).

The base floodplain where BFEs are provided. AE Zones are now
used on the new format FIRMs instead of A1-A30 Zones.

ZONE A1l-
30

ZONE AE

River or stream flood hazard areas and areas with a 1-percent-
annual-chance or greater of shallow flooding each year, usually
in the form of sheet flow, with an average depth ranging from 1 to
3 feet. These areas have a 26 percent chance of flooding over
the life of a 30-year mortgage. Average flood depths derived from
detailed analyses are shown within these zones.

ZONE AO

Areas with a 1-percent-annual-chance of shallow flooding,
usually in the form of a pond, with an average depth ranging from
7AOI\|=W.NSB 1 to 3 feet. These areas have a 26 percent chance of flooding
over the life of a 30-year mortgage. BFEs derived from detailed
analyses are shown at selected intervals within these zones.

Areas with a 1-percent-annual-chance of flooding that will be
protected by a federal flood control system where construction
has reached specified legal requirements. No depths or BFEs are
shown within these zones.

ZONE A99

Areas with a temporarily increased flood risk due to the building
or restoration of a flood control system (such as a levee or a dam).
Mandatory flood insurance purchase requirements will apply, but
rates will not exceed the rates for unnumbered A zones if the
structure is built or restored in compliance with Zone AR
floodplain management regulations.

MODERATE AN |=V @8 An area inundated by 500-year flooding; an area inundated by
to LOW 500 100-year flooding with average depths of less than 1 foot or with

ZONE AR
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INTENSITY ZONE DESCRIPTION
drainage areas less than 1 square mile; or an area protected by
levees from 100-year flooding.
Zone A is interchangeably referred to as the 100-year flood, the 1-percent-annual-chance flood,
the Special Flood Hazard Area (SFHA), or more commonly, the base flood. This is the area that

will convey the base flood and constitutes a threat to the planning area. The impact from a flood
event can be more damaging in areas that will convey a base flood.

Structures built in the SFHA are subject to damage by rising waters and floating debris. Moving
flood water exerts pressure on everything in its path and causes erosion of soil and solid objects.
If not elevated above Base Flood Elevation, utility systems, such as heating, ventilation, air
conditioning, fuel, electrical systems, sewage maintenance systems and water systems, may also
be damaged.

The intensity and magnitude of a flood event is also determined by the depth of flood water. Table
11-2 describes the stream gauge data provided by the United States Geological Survey (USGS).
Peak flood data at the locations available in the planning area indicate a peak flood depth range
of 0.6 to 7 feet above average peak flows.

Table 11-2. Extent for Santa Fe County?

SITE NAME? PEAK FLOOD EVENT

The Rio Grande ABV Buckman Diversion, near White
Rock, New Mexico reached an overflow elevation of
Rio Grande Abv Buckman 11 feet in 2019. The average peak flow for the Rio
Diversion, Nr White Rock Grande is 7 feet at this site. This indicates a
maximum flood depth of 4 feet above the average
peak flow at this site.
The Rio Grande at Otowi Bridge, New Mexico
reached an overflow elevation of 14.5 feet in 1904.
Rio Grande At Otowi Bridge The average peak flow for the Rio Grande is 7.5 feet
at this site. This indicates a maximum flood depth of 7
feet above the average peak flow at this site.

The Nambe Falls Reservoir near Nambe, New
Mexico reached an overflow elevation of 2 feet in
Rio Nambe Below Nambe Falls 1979. The average peak flow of Nambe Falls
Dam Near Nambe Reservoir is 1.4 feet at this site. This indicates a
maximum flood depth of 0.6 feet above the average
peak flow at this site.

Tesuque Creek above Diversions near Santa Fe,
Tesuque Creek Above New Mexico reached an overflow elevation of 11 feet
Diversions Near Santa Fe in 2018. The average peak flow for Tesuque Creek is
4 feet at this site. This indicates a maximum flood

1 Severity estimated by averaging floods at certain stage level over the history of flood events. Severity and peak events
are based on USGS data.
2 Severity is provided where peak data was provided throughout for the County
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SITE NAME? PEAK FLOOD EVENT

depth of 7 feet above the average peak flow at this
site.

Rio Nambe Above Nambe Falls Dame near Nambe,

_ New Mexico reached an overflow elevation of 9 feet
Rio Nambe Above Nambe Falls j; 2011. The average peak flow for Rio Nambe is 3
Dam Near Nambe feet at this site. This indicates a maximum flood depth

of 6 feet above the average peak flow at this site.

The Santa Fe River near Santa Fe, New Mexico
reached an overflow elevation of 5 feet in 1921. The

Santa Fe River Near Santa Fe  average peak flow for the Santa Fe River is 2 feet at
this site. This indicates a maximum flood depth of 3
feet above the average peak flow at this site.

The Santa Fe River above McClure Res near Santa
Fe New Mexico reached on overflow elevation of 2
Santa Fe River Above McClure feetin 2018. The average peak flow for the Santa Fe
Res, Nr Santa Fe River is 1.3 feet at this site. This indicates a maximum
flood depth of 0.7 feet above the average peak flow
at this site.

The range of flood intensity that the planning area can experience is high, or Zone A. Based on
historical occurrences, the planning area could expect to experience approximately 3 to 6 inches
of rain within a 1-hour period, resulting in flash flooding.

The data described in Tables 11-1 and 11-2, together with Figure 11-1, and historical occurrences
for the area, provides an estimated potential magnitude and severity for the Santa Fe County
planning area.

HISTORICAL OCCURRENCES

Historical evidence indicates that areas within the planning area are susceptible to flooding,
especially in the form of flash flooding. It is important to note that only flood events that have been
reported have been factored into this risk assessment, therefore it is likely that additional flood
occurrences have gone unreported before and during the recording period. Table 11-3 identifies
historical flood events that resulted in damages, injuries, or fatalities within the Santa Fe County
planning area. Historical Data is provided by the Storm Prediction Center (NOAA), National
Centers for Environmental Information (NCEI) database. There have been 91 total recorded flood
events in the Santa Fe County planning area.

Table 11-3. Historical Flood Events, 1996-20233

PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County 7/9/1996 $117,300 $19,600

3 Values are in 2023 dollars.
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PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County

Santa Fe County

8/25/1996
6/7/1997
8/6/1997

7/23/1998

8/15/2004

7/19/2007

7/21/2007

6/29/2008

6/30/2008

7/14/2008

7/15/2008
8/4/2008
8/9/2008
7/4/2009
7/1/2010
7/3/2010

7/31/2010

7/31/2010

8/15/2010

8/21/2011
9/1/2011

7/26/2012

8/12/2012

8/16/2012

8/26/2012
7/8/2013

7/19/2013

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

O O O O O O O O O 0O O o o o o o o o o o o o o ~»r o o o

$175,600
$382,800
$477,000
$0
$81,000
$103,100
$7,400
$7,100
$7,100
$34,900
$14,000
$1,500
$2,900
$2,900
$1,500
$7,100
$800
$7,100
$7,100
$67,800
$3,400
$13,400
$26,700
$6,700
$2,700
$0
$1,400

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$200
$0
$0
$0
$0
$0
$0
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PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County
Santa Fe County

Santa Fe County

9/1/2013
9/13/2013
9/13/2013
9/15/2013
7/15/2014
7/15/2014
7/27/2014

8/2/2014
9/22/2014
9/22/2014

7/8/2015
7/31/2015

8/1/2015

6/4/2016

6/4/2016

8/2/2016

8/2/2016
10/4/2017
7/23/2018

8/2/2018

8/6/2019
7/26/2020
7/14/2021
7/20/2021
7/31/2021
6/25/2022

7/1/2022

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

O O O O O O O O O O O N O O O O O O o o o o o o o o o

$6,600
$6,600
$65,600
$655,100
$19,400
$643,800
$6,500
$64,500
$0
$25,800
$1,300
$6,500
$6,500
$127,300
$12,800
$0
$127,400
$6,300
$1,217,300
$12,200
$119,600
$118,400
$11,300
$9,000
$11,300
$0
$77,700

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
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PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County 7126/2022 0 0 $51,800

Santa Fe County 7/26/2022 0 0 $155,400 $0
Santa Fe County 7/30/2022 0 0 $20,800 $0
Santa Fe County 8/4/2022 0 0 $581,100*

Based on the list of historical flood events for the Santa Fe County planning area, 20 events have
occurred since the 2018 Plan.

SIGNIFICANT EVENTS

Flash Flood on July 14, 2008

A storm system brought excessive rainfall to the Santa Fe County planning area resulting in flash
flooding on the northeast side of Santa Fe. Locations affected include Morales Bridge, Circle Drive,
Lorenzo Road, and Cerro Gordo Road. Major street flooding ensued in some locations, especially
along Lorenzo Road which saw mud deposited two feet deep. One fatality occurred in this flash
flood. This event caused $34,900 in damage (2023 dollars).

Flash Flood on July 8, 2013

Slow-moving storms with significant moisture causing flash flooding in areas of central New
Mexico. Storms initially developed across the northern high terrain and drifted slowly east onto
the adjacent plains and highlands. One fatality was discovered in an arroyo on the south side of
Santa Fe during the late evening hours. Additionally, one to two feet of water was reported along
roads in the same area. The arroyos were reported to be filled with about 8 feet of fast-moving
water at the peak of the flooding.

Flash Flood on September 15, 2013 — Santa Fe County (DR-4152-NM)

A stationary upper-level low pressure system that settled into the Great Basin around September
10" provided a steady stream of near record subtropical atmospheric moisture over New
Mexico. At least 4 back-to-back upper-level disturbances pushed north and east across the
region and interacted with the monsoon moisture plume through the 14" to produce widespread
historic rainfall amounts. Significant flooding impacted the state as rainfall amounts over this 5-
day period averaged 3 to 6 inches and in some areas just over 10 inches. Several river gauges
reported records to near record crests and in a couple of cases gauges were completely
destroyed. Emergency management reported disastrous impacts to residential, commercial, and
transportation infrastructure. A total of 14 counties, 4 cities and town, 5 pueblos, and the Navajo
Nation were included in a statewide and Presidential disaster declaration. The New Mexico State
EOC was staffed at Level 2 operations for several days. Santa Fe County had $655,100 (2023
dollars) in damages. Ten businesses in Madrid were flooded with the most significant damage
done to the Mine Shaft Tavern and nearby museums. There was mud and coal damage to most

4 Damage estimates provided by the NCEI Database and the Planning Team
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structures. Gold Mine Road, Rogersville Road, and Puebla Road 76 were cleared of flooding
debris.

Flash Flooding on September 22, 2014

An upper-level system moved very slowly northeast over New Mexico after multiple days of heavy
rainfall and flash flooding. The most serious flash flooding occurred around Santa Fe as a slow-
moving thunderstorm dropped more than 2 inches of rainfall. One fatality was reported when an
individual in the Santa Fe River was washed away and drowned by flood waters. Damage to three
classrooms, the gym, and an office was reported from flash flooding at the E.J. Martinez
Elementary School.

Flash Flooding on August 6, 2019

A deep plume of monsoon moisture centered over New Mexico and interacted with a surface
boundary moving westward across the eastern plains. Thunderstorms erupted and the area
between Santa Fe, Cochiti, and Rio Rancho were impacted the most with localized rainfall
amounts of two inches of water in one hour. Torrential rainfall impacted Los Cerrillos where many
roads were washed out with rocks, mud, and debris. Rio Rancho also experienced flash flooding
with many roads on the far west side of town inundated by water and mud. Galisteo Creek at
Galisteo Dam rose 5.5 feet in one hour. Many dirt roads were flooded and washed out with rocks,
mud, and debris. This event caused $119,600 in damage (2023 dollars).

Flash Flooding on June 25, 2022
Heavy rain in the City of Santa Fe area caused minor flash flooding. The arroyos quickly filled up
with water, and this resulted in one fatality in the Cerrillos and Rodeo area.

Flash Flooding on August 4, 2022

An active monsoon pattern caused numerous thunderstorms which impacted much of northern
and central New Mexico with heavy rains. Santa Fe County experienced significant flooding along
the Medio burn scar, which only intensified the flooding. A large utility truck was found destroyed
from the flood, and large boulders and trees were moved and found in a streambed. A propane
tank was carried by floodwaters and found a few feet from a downstream home, in addition, long
steel beams dislodged from upstream properties were discovered twisted in the backyard of a
nearby home. This event resulted in significant debris cleanup that cost tens of thousands of
dollars for 22 impacted properties. This event caused an estimated $581,100 (2023 dollars) in
property damages.

Figure 11-2. Flash Flooding on August 4, 2022
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Figure 11-3. Flash Flooding on August 4, 2022

PROBABILITY OF FUTURE EVENTS

Based on 91 recorded historical occurrences within a 28-year reporting period within the Santa
Fe County planning area, flooding is considered “Highly Likely,” meaning an event is probable
within the next year.

VULNERABILITY AND IMPACT

Santa Fe County is at an increased level of flood risk due to the cascading impacts of wildfire
events. The loss of vegetation, such as trees, shrubs, and soil, increases the speed and volume
of stormwater runoff. Santa Fe County may experience more extreme flooding with greater
impacts to the safety of people, structures, and the environment. A recent example of flood
damage in a burn scar area includes the flash flooding in August of 2022 in the Medino burn scar
area which caused significant property damages.

A property’s vulnerability to a flood depends on its location and proximity to the floodplain.
Structures that lie along banks of a waterway are the most vulnerable and are often repetitive loss
structures. Santa Fe County encourages development outside of the floodplain. The impact for
flood for the Santa Fe County planning area is considered limited in terms of structure and
infrastructure damages with facilities and services potentially shut down for 24 hours or less, and
less than ten percent of properties destroyed or with major damage. However, with three injuries
and four fatalities reported from historical flood events, the flood impact for the Santa Fe County
planning area would be considered “Substantial”’, with multiple deaths and injuries possible
depending on the size of the event.

Table 11-4 includes the critical facilities identified by the planning team that were considered the
most important to the planning area and are susceptible to a range of impacts from flooding. Table
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11-4 includes only those facilities located in the regulatory floodplain. For a comprehensive list
see Appendix C.

Table 11-4. Critical Facilities in the Floodplain

CRITICAL CRITICAL
FACILITY FACILITIES AT POTENTIAL IMPACTS
TYPES RISK

e Emergency operations and services may be significantly
impacted due to damaged facilities and/or loss of
communications.

e Emergency vehicles can be damaged by rising flood
waters.

e Flood-related rescues may be necessary at swift and low
water crossings or in flooded neighborhoods where
roads have become impassable, placing first responders
in harm’s way.

e Evacuations may be required for entire neighborhoods
because of rising floodwaters, further taxing limited

Emergency response capabilities and increasing sheltering needs for
Response displaced residents.
Departments N/A e Power outages could disrupt communications, delaying
(EOC, Fire, emergency response times.
Police, EMS), e Critical staff may be injured or otherwise unable to report
Hospitals for duty, limiting response capabilities.

e Washed out roads and bridges can impede emergency
response vehicle access to areas.

e Increased number of structure fires due to gas line
ruptures and downed power lines, further straining the
capacity and resources of emergency personnel.

e First responders are exposed to downed power lines,
contaminated and unusual debris, hazardous materials,
and generally unsafe conditions.

e Extended power outages and evacuations may lead to
possible looting, destruction of property, and theft, further
burdening law enforcement resources.

e Structures can be damaged by rising flood waters.

e Power outages could disrupt critical care.

AP, AEE0RE e Backup power sources could be damaged, inundated or

ggﬂ:umtfr:tsy othgrwise inoperable_.
Residential ° Cntlca_l s_tgff may be |mpacted_ g_nd unable to report for

Facilities, Day duty, I|m_|t|ng response capabilities.

Care Facilities 1 School ¢ Evacuations may be necessary due to extende_o_l power
Evacuation ’ outages, gas line ruptures, or mundatlon'o'f faC|!|t|es.
Centers & e Additional emergency responders and critical aid workers

Shelters may not be able to rgach the area for days.

Governmeﬁtal e Power outages and |nfr'astructure damage may prevent

Eacilities larger airports from acting as temporary command

centers for logistics, communications, and emergency
operations.
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CRITICAL CRITICAL
FACILITY FACILITIES AT POTENTIAL IMPACTS
TYPES RISK

e Temporary break in operations may significantly inhibit
post event evacuations.

e Damaged or destroyed highway infrastructure may
substantially increase the need for airport operations.

e Facilities or infrastructure may be damaged, destroyed or

CTMMENEE] otherwise inaccessible
Suppliers (food, N/A ; SR -
e Essential supplies like medicines, water, food, and
gas, etc.) ) L S
equipment deliveries may be significantly delayed.

e Emergency operations and services may be significantly
impacted due to damaged facilities and/or loss of
communications.

e Emergency service vehicles can be damaged by rising
flood waters.

e Flood-related rescues may be necessary at swift and low

Utility Services water crossings or in flooded neighborhoods where
and Infrastructure roads have become impassable, placing emergency
(electric, water, service workers in harm’s way.
2 Dams . .
wastewater, e Increased number of structure fires due to gas line
communications) ruptures and downed power lines, further straining the

capacity and resources of emergency personnel.

e Service responders are exposed to downed power lines,
contaminated and unusual debris, hazardous materials,
and generally unsafe conditions.

e Extended power outages and evacuations may lead to
possible looting, destruction of property, and theft, further
burdening law enforcement resources.

Historic loss estimates due to flood are presented in Table 11-5 below. Considering 91 flood
events over a 28-year period, frequency is approximately three events every year.
Table 11-5. Average Annualized Losses, 1996-2023

AVERAGE
JURISDICTION NUMBER OF PROPERTY & CROP ANNUAL LOSS

ESTIMATES
Santa Fe County 91 $5,748,000 $205,300

EVENTS LOSS

While all citizens are at risk of the impacts of a flood, forced relocation and disaster recovery
drastically impacts low-income residents who lack the financial means to travel, afford a long-term
stay away from home, and to rebuild or repair their homes. In addition, due to factors like limited
mobility, communication difficulties, medical needs, reliance on support services, transportation
challenges, housing accessibility issues, and possible shortages in emergency shelter
accommodations, the elderly, children, and people with disabilities are also disproportionately
affected by flooding events. People who speak a language other than English may face increased
vulnerability due to language barriers that limit their access to important information such as
weather-related warnings and instructions regarding safety measures.
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The population over 65 in the Santa Fe County planning area is estimated at 26 percent of the
total population and children under the age of 5 are estimated at 4 percent. The population with
a disability is estimated at 14 percent of the total population. An estimated 12 percent of the
planning area population live below the poverty level and 31 percent of the populations speaks
a language other than English.

Table 11-6. Populations at Greatest Risk to Flood Events®

POPULATION
POPULATION NON-
JURISDICTION POPULATION 65{POPULATION WITH A BELOW ENGLISH

ANDOLDER | UNDERS | 1 cppy Ty Pf\E/SEIY SZANINE

Santa Fe County 40,005 5,990 21,458 19,043 48,054

ASSESSMENT OF IMPACTS

Flooding is the deadliest natural disaster that occurs in the U.S. each year, and it poses a constant
and significant threat to the health and safety of the people in the Santa Fe County planning area.
Impacts to the planning area can include:

e Flood-related rescues may be necessary at swift water and low water crossings or in
flooded neighborhoods where roads have become impassable, placing first responders in
harm’s way.

e [Evacuations may be required for entire neighborhoods because of rising floodwaters,
further taxing limited response capabilities and increasing sheltering needs for displaced
residents.

e Health risks and threats to residents are elevated after the flood waters have receded due
to contaminated flood waters (untreated sewage and hazardous chemicals) and mold
growth typical in flooded buildings and homes.

e Significant flood events often result in widespread power outages, increasing the risk to
more vulnerable portions of the population who rely on power for health and/or life safety.

e Extended power outages can result in an increase in structure fires and/or carbon
monoxide poisoning, as individuals attempt to cook or heat their home with alternate,
unsafe cooking or heating devices, such as grills.

e Floods can destroy or make residential structures uninhabitable, requiring shelter or
relocation of residents in the aftermath of the event.

e First responders are exposed to downed power lines, contaminated and potentially
unstable debris, hazardous materials, and generally unsafe conditions, elevating the risk
of injury to first responders and potentially diminishing emergency response capabilities.

e Emergency operations and services may be significantly impacted due to damaged
facilities.

e Significant flooding can result in the inability of emergency response vehicles to access
areas of the community.

5 U.S. Census Bureau Five-Year estimates
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e Critical staff may suffer personal losses or otherwise be impacted by a flood event and be
unable to report for duty, limiting response capabilities.

e County departments may be flooded, delaying response and recovery efforts for the entire
community.

e Private sector entities that the planning area and its residents rely on, such as utility
providers, financial institutions, and medical care providers, may not be fully operational
and may require assistance from neighboring communities until full services can be
restored.

e Damage to infrastructure may slow economic recovery since repairs may be extensive
and lengthy.

e Some businesses not directly damaged by the flood may be negatively impacted while
utilities are being restored or water recedes, further slowing economic recovery.

e When the community is affected by significant property damage it is anticipated that
funding would be required for infrastructure repair and restoration, temporary services and
facilities, overtime pay for responders, as well as normal day-to-day operating expenses.

e Displaced residents may not be able to immediately return to work, further slowing
economic recovery.

e Residential structures substantially damaged by a flood may not be rebuilt for years and
uninsured or underinsured residential structures may never be rebuilt, reducing the tax
base for the community.

e Large floods may result in a dramatic population fluctuation, as people are unable to return
to their homes or jobs and must seek shelter and/or work outside of the affected area.

e Businesses that are uninsured or underinsured may have difficulty reopening, which
results in a net loss of jobs for the community and a potential increase in the
unemployment rate.

e Recreation activities may be unavailable, and tourism can be unappealing for years
following a large flood event, devastating directly related local businesses and negatively
impacting economic recovery.

e Flooding may cause significant disruptions of clean water and sewer services, elevating
health risks and delaying recovery efforts.

e The psychosocial effects on flood victims and their families can traumatize them for long
periods of time, creating long term increases in medical treatment and services.

e Extensive or repetitive flooding can lead to decreases in property value for the affected
community.

e Flood poses a potential catastrophic risk to annual and perennial crop production and
overall crop quality, leading to higher food costs.

Flood related declines in production may lead to an increase in unemployment.
Large floods may result in loss of livestock, potential increased livestock mortality due to
stress and water borne disease, and increased cost for feed.

The overall extent of damage caused by floods is dependent on the extent, depth, and duration
of flooding, in addition to the velocities of flows in the flooded areas. The level of preparedness
and pre-event planning done by the community, local businesses, and citizens will contribute to
the overall economic and financial conditions in the aftermath of a flood event.
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CLIMATE CHANGE CONSIDERATIONS

According to FEMA, flooding is the most common and costly disaster in the Unites States and
this risk is constantly increasing due to increased wildfire risk and changes in precipitation
patterns.

Even though the southwestern Unites States region is becoming more arid and annual rainfall is
more likely to decrease than increase, precipitation events may actually increase in severity, when
they do occur. This means that rain may fall faster in shorter periods of time, contributing to flash
flood risk. Due to climate change, snowmelt-driven flooding is expected to occur earlier in the
year.® When rain falls on snow, it can result in more intense runoff and greater flood conditions
during the spring months.

Wildfire risk is also expected to increase with climate change which can directly increase the risk
of flooding in areas that have been burned. Wildfires destroy vegetation and burn the ground,
meaning the soil is no longer able to absorb rainwater. It can take years for vegetation to be
restored, increasing long term flood risk.

NATIONAL FLOOD INSURANCE PROGRAM (NFIP)
PARTICIPATION

Flood insurance offered through the National Flood Insurance Program (NFIP) is the best way for
home and business owners to protect themselves financially against the flood hazard. Santa Fe
County is participating in the NFIP and is in good standing.

As an additional indicator of floodplain management responsibility, communities may choose to
participate in FEMA’s Community Rating System (CRS). This is an incentive-based program that
allows communities to undertake flood mitigation activities that go beyond NFIP requirements.
Currently Santa Fe County does not participate in the CRS.

Santa Fe County currently has standard flood damage prevention ordinances in place which
include minimum NFIP standards for new construction and substantial Improvements of
structures. Santa Fe County is considering adopting higher regulatory NFIP standards to limit or
further regulate floodplain development.

The flood hazard areas throughout Santa Fe County are subject to periodic inundation, which
may adversely affect public safety, resulting in loss of life and property, health and safety hazards,
disruption of commerce and governmental services, and extraordinary public expenditures for
flood protection and relief. Flood losses are created by the cumulative effect of obstructions in
floodplains which cause an increase in flood heights and velocities, and by the occupancy of flood
hazard areas by uses vulnerable to floods and hazardous to other lands because they are
inadequately elevated, flood-proofed, or otherwise protected from flood damage. Mitigation
actions are included to address flood maintenance issues as well, including routinely clearing
debris from roadside ditches and bridges, and expanding drainage culverts and storm water
structures to convey flood water more adequately.

It is the purpose of Santa Fe County to continue to promote public health, safety, and general
welfare by minimizing public and private losses due to flood conditions in specific areas. Santa

6 Fifth National Climate Assessment. Southwest. https://nca2023.globalchange.gov/chapter/28/.
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Fe County is guided by their local Flood Damage Prevention Ordinance. The planning area will
continue to comply with NFIP requirements through their local permitting, inspection, and record-
keeping requirements for new and substantially developed construction. Further, the NFIP
program promotes sound development in floodplain areas and includes provisions designed to:

Protect human life and health;
Minimize expenditure of public money for costly flood control projects;
Minimize the need for rescue and relief efforts associated with flooding and generally
undertaken at the expense of the general public;
Minimize prolonged business interruptions;
Minimize damage to public facilities and utilities such as water and gas mains, electric,
telephone and sewer lines, streets, and bridges located in floodplains;

e Help maintain a stable tax base by providing for the sound use and development of flood-
prone areas in such a manner as to minimize future flood blight areas; and

e Ensure that potential buyers are notified that property is in a flood area.

In order to accomplish these tasks, Santa Fe County seeks to observe the following guidelines in
order to achieve flood mitigation:

e Restrict or prohibit uses that are dangerous to health, safety, or property in times of flood,
such as filling or dumping, that may cause excessive increases in flood heights or
velocities;

e Require that uses vulnerable to floods, including facilities, which serve such uses, be
protected against flood damage at the time of initial construction, as a method of reducing
flood losses;

e Control the alteration of natural floodplains, stream channels, and natural protective
barriers, which are involved in the accommodation of floodwaters;

e Control filling, grading, dredging, and other development, which may increase flood
damage; and

e Prevent or regulate the construction of flood barriers which will unnaturally divert
floodwaters or which may increase flood hazards to other lands.

NFIP COMPLIANCE AND MAINTENANCE

Santa Fe County has developed mitigation actions that relate to either NFIP maintenance or
compliance. Compliance and maintenance actions can be found in Section 26.

Flooding was identified as a high-risk hazard during hazard ranking activities at the Risk
Assessment Workshop by the vast majority of the planning team. As such, many of the mitigation
actions were developed with flood mitigation in mind. A majority of these flood actions address
compliance with the NFIP and implementing flood awareness programs. The planning area
recognizes the need and are working towards adopting higher NFIP regulatory standards to
further minimize flood risk in their community. In addition, the county is focusing on public flood
awareness activities. This includes promoting the availability of flood insurance by placing NFIP
brochures and flyers in public libraries or public meeting places.

Santa Fe County has a designated floodplain administrator. The floodplain administrator will
continue to maintain compliance with the NFIP, including continued floodplain administration,

Santa Fe County | Hazard Mitigation Action Plan Update 2025 | Page 18



SECTION 11: FLOOD

zoning ordinances, and development regulation. The floodplain ordinance adopted by Santa Fe
County outlines the minimum requirements for development in Special Flood Hazard Areas.

Santa Fe County has a permitting process in place and the local floodplain administrator is
responsible for coordinating inspections of damaged homes located in the floodplain. Following a
flood event, local officials inspect damaged homes to make a substantial damage determination.
Substantially damaged homes must be brought into compliance. Similarly, proposed
improvements to homes located in the floodplain are reviewed by local building officials to
determine if a substantial improvement is proposed. The floodplain administrator oversees
permitted repairs and improvements to ensure compliance during the rebuilding or improvement
process.

REPETITIVE LOSS
The Flood Mitigation Assistance (FMA) Grant Program under FEMA provides federal funding to

assist states and communities in implementing mitigation measures to reduce or eliminate the
long-term risk of flood damage to buildings that are insured under the National Flood Insurance
Program. The New Mexico Department of Homeland Security and Emergency Management
administers the FMA grant program for the State of New Mexico. One of the goals of the FMA
program is to reduce the burden of repetitive loss and severe repetitive loss properties on the
NFIP through mitigation activities that significantly reduce or eliminate the threat of future flood
damages.

Repetitive Loss properties are defined as structures that are:

e Any insurable building for which 2 or more claims of more than $1,000 each, paid by the
National Flood Insurance Program (NFIP) within any 9-year period, since 1978;
e May or may not be currently insured under the NFIP.

Severe Repetitive Loss properties are defined as structures that are:

e Covered under the NFIP and have at least 4 flood related damage claim payments
(building and contents) over $5,000.00 each, and the cumulative amount of such claims
payments exceed $20,000; or

e At least 2 separate claim payments (building payments only) have been made, with the
cumulative amount of the building portion of such claims exceeding the market value of
the building.

Table 11-7 shows repetitive loss and severe repetitive loss properties for the Santa Fe County
planning area.

Table 11-7. Repetitive Loss and Severe Repetitive Loss Properties

NUMBER OF NUMBER OF
JURISDICTION BUILDING TYPE STRUCTURES LOSSES

Single Family

Santa Fe County Residential
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HAZARD DESCRIPTION

Hail is precipitation in the form of round
masses and irregular lumps consisting of
layers of ice and compactsnow. Hail is formed
inside of thunderstorm updrafts and can be
particularly damaging to the built environment
and infrastructure.

During the developmental stages of a
hailstorm, ice crystals form within a low-
pressure front due to the rapid rising of warm : : -
air into the upper atmosphere, and the subsequent coollng of the air mass. Frozen droplets
gradually accumulate into ice crystals until they fall as precipitation that is round or irregularly
shaped masses of ice typically greater than 0.75 inches in diameter. The size of hailstones is a
direct result of the size and severity of the storm. High velocity updraft winds are required to keep
hail in suspension in thunderclouds. The strength of the updraft is a by-product of heating on the
Earth’s surface. Higher temperature gradients above Earth’s surface result in increased
suspension time and hailstone size.

Hail falls when it becomes heavy enough to overcome the strength of the thunderstorm updraft
and is pulled toward the earth by gravity. Smaller hailstones can be blown away from the updraft
by horizontal winds, so larger hail typically falls closer to the updraft than smaller hail. If the winds
near the surface are strong enough, hail can fall at an angle or even nearly sideways. Wind-driven
hail can tear up siding on houses, break windows and blow into houses, break side windows on
cars, and cause severe injury or death to people and animals.

There is no clear distinction between storms that do and do not produce hailstones. Nearly all
severe thunderstorms probably produce hail aloft, though it may melt before reaching the ground.
In all cases, the hail falls when the thunderstorm's updraft can no longer support the weight of the
ice. The stronger the updraft, the larger the hailstone can grow, and the greater the potential for
loss or damage. !

1 National Oceanic and Atmospheric Administration, National Severe Storms Laboratory, Severe Weather 101.
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LOCATION

Hailstorms are an extension of severe thunderstorms that could potentially cause severe damage.
In New Mexico, hail most commonly occurs during monsoon season between June and the end
of September. Hail events are not confined to any specific geographic location and can vary
greatly in size, location, intensity, and duration. Therefore, the entire Santa Fe County planning
area is equally at risk to the hazard of hail. Refer to Figure 12-1 for the location of past hail events
in the planning area.

EXTENT

The National Weather Service (NWS) classifies a storm as “severe” if there is hail three-quarters
of an inch in diameter (approximately the size of a penny) or greater, based on radar intensity or
as seen by observers. The intensity category of a hailstorm depends on hail size and the potential
damage it could cause, as depicted in the National Centers for Environmental Information (NCEI)
Intensity Scale in Table 12-1.

Table 12-1. Hail Intensity and Magnitude?

SIZE INTENSITY SIZE DESCRIPTIVE
CODE | CATEGORY | (Diameter Inches) TERM TYPICAL DAMAGE

Hard Hall Upto 0.33 No damage
Potentially 9 (D I Slight damage to plants and
Damaging crops
H2 Potenthlly 0.60 — 0.80 Dime Significant damage to plants
Damaging and crops
- Severe 0.80 — 1.20 Nickel Severe damage to plants
and crops
- - 9 i Quarter Widespread glass and auto
damage
Widespread destruction of
Destructive 16-20 Half Dollar glass, roofs, and risk of
injuries
: : Aircraft bodywork dented
Destructive 20-24 Ping Pong Ball and brick walls pitted
Very Destructive 2.4-3.0 Golf Ball Sever_e roqf _da_mage and risk
of serious injuries
Very Destructive 3.0-3.5 Hen Egg SISHED CRmEED 1o el
structures
H9 Super 35-40 Tennis Ball Extensive structur_a! dgmage,
Hailstorms could cause fatal injuries
H10 Super 40+ Baseball Extensive structur.a! dfamage,
Hailstorms could cause fatal injuries

2 NCEl Intensity Scale, based on the TORRO Hailstorm Intensity Scale.
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The intensity scale in Table 12-1 ranges from HO to H10, with increments of intensity or damage
potential in relation to hail size (distribution and maximum), texture, fall speed, speed of storm
translation, and strength of the accompanying wind. Based on the best available data regarding
the previous occurrences for the area, the Santa Fe County planning area may experience
hailstorms ranging from an HO (pea size) to an H7 (golf ball size). The largest size hail to be
reported was 2.5 inches in diameter, or a H7, which is considered a very destructive hailstorm
that can cause severe roof damage to structures and serious injuries. This event occurred on
June 26, 2017. Refer to the Historical Occurrences section below for more details on this event.
This is likely the greatest extent the planning area can anticipate in the future.

HISTORICAL OCCURRENCES

Historical evidence shown in Figure 12-1 demonstrates that the planning area is vulnerable to hail
events overall. Historical events with reported damages, injuries, or fatalities are shown in Table
12-2. A total of 136 reported historical hail events impacted the Santa Fe County planning area
between 1960 and 2023; these events were reported to NCEI and NOAA databases and may not
represent all hail events to have occurred during the past 64 years. Only those events for the
Santa Fe County planning area with latitude and longitude available were plotted (Figure 12-1).

Figure 12-1. Spatial Historical Hail Events, 1960-2023

SANTA FE COUNTY ™ | Hail Events 1960 - 2023
HAIL EVENTS Al @ o050
© 0.89 - 1.25 inches
© 1.26 - 2.00 inches
@ 2.01-3.00 inches
@ 3.01-4.50inches

Participating Jurisdiction
: Santa Fe County
© Major Roads
=== Interstate
@ :
State Highway
US Highway
(9}
(&}
(&)
O

Miles
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Table 12-2. Historical Hail Events, 1960-20233

MAGNITUDE PROPERTY CROP
JURISDICTION DATE DEATHS | INJURIES DAMAGE DAMAGE

Santa Fe County 5/9/2017 0 $125,400

Santa Fe County 6/26/2017 2.5 0 0 $1,252,300 $0
Santa Fe County 5/22/2018 0.75 0 0 $146,400 $0
Santa Fe County 8/29/2020 1 0 0 $2,400 $0
Santa Fe County 5/17/2021 1 0 0 $2,900 $0
Santa Fe County 5/22/2021 0.75 0 0 $11,400 $0
Santa Fe County 5/22/2021 0 0 $17,100

I N =y B N T

Based on the list of historical hail events for the Santa Fe County planning area (listed above), 33
of the events have occurred since 2018 Plan according to reports in the NCEIl database. The most
significant event in relation to damage occurredon June 26, 2017, also the largest hail event, with
just over $1.2 million in damages (2023 dollars) with hail reported 2.5 inches in diameter.

SIGNIFICANT EVENTS

June 26, 2017

Thunderstorms developed over the southern Sangre De Cristo Mountains and moved south
through the Glorieta, an incorporated area of Santa Fe County, and Pecos areas producing tennis
ball size hail. There are reports of damaged structures and homes with broken windows and
skylights. Many vehicles sustained damages as well. Property damage was reported to be
$1,252,300 (2023 dollars).

May 22, 2018

A thunderstorm developed and moved across Interstate 25 southeast of Santa Fe and produced
hail. Slick travel conditions resulted in at least 12 motor vehicle crashes between mile markers
286 and 288. Photos from local media indicated several vehicles were totaled, however extent
of injuries was unknown. There were no reported facilities. Property damage amounts were an
estimated $146,400 (2023 dollars).

PROBABILITY OF FUTURE EVENTS

Based on available records of historic events, 136 events in a 64-year reporting period for Santa
Fe County provides an average annual occurrence of approximately two events or more per year.
This frequency supports a “Highly Likely” probability of future events for the Santa Fe County
planning area. See additional information on climate change at the end of this section.

3 Only recorded events with damages are listed. No reports of injuries or fatalities were recorded in the NCEI database.
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VULNERABILITY AND IMPACT

Santa Fe County has a vast, historically, and culturally significant agriculture industry. It began
with the first establishments of native cultures and the migration of Spanish farmers. Within the
county boundaries exists small vegetable and fruit farms as well as large commercial beef cattle
and forage crop productions. According to the Santa Fe County Extension Office with the New
Mexico State University, there are 715 farms over 1,000 acres in size throughout Santa Fe
County. While NCEI reported damages are limited, historically much of the damage inflicted by
hail is to crops. Even relatively small hail can shred plants to ribbons in a matter of minutes.
Impactsto crops such as chile can also have effects on the local economy. All farms throughout
the county may face extreme impacts and be more susceptible to hail damages.

Vehicles and the roofs of buildings and homes are often damaged by hail. Utility systems on roofs
of buildings and critical facilities would be vulnerable and could be damaged. Hail could cause a
significant threat to people, as they could be struck by hail and falling trees and branches. Outdoor
activities and events may elevate the risk to residents and visitors when a hailstorm strikes with
little warning. Portable buildings typically utilized by schools and commercial sites such as
construction areas would be more vulnerable to hail events than the typical site-built structures.

The Santa Fe County planning area features mobile or manufactured home parks throughout the
planning area. These parks are typically more vulnerable to hail events than typical site-built
structures. In addition, manufactured homes are located sporadically throughout the planning
area including all participating jurisdictions which would also be more vulnerable. The U.S.
Census data indicates a total of 10,990 (14 percent of total housing stock) manufactured homes
located in the Santa Fe County planning area. In addition, 53 percent (approximately 40,547
structures) of the housing structures in the Santa Fe County planning area were built before 1980.
These structures would typically be built to lower or less stringent construction standards than
newer construction and may be more susceptible to damage during significant wind events.

Table 12-3. Structures at Greater Risk by Participating Jurisdiction

SFR STRUCTURES BUILT
JURISDICTION BEFORE 1980 MANUFACTURED HOMES

Santa Fe County 40,547 10,990

While all citizens are at risk of the impacts of hail, forced relocation and disaster recovery
drastically impacts low-incomeresidents who lack the financial means to travel, afford a long-term
stay away from home, and to rebuild or repair their homes. An estimated 12 percent of the
planning area population live below the poverty level (Table 12-4). While warning times for this
type of hazard events should be substantial enough for these individuals to seek shelter, the
elderly, children, and people with a disability may have trouble taking shelter due to mobility issues
or a lack of awareness, making them more susceptible to injury or harm. In addition, people who
speak a language other than English may face increased vulnerability due to language barriers
that limit their access to important information such as weather-related warnings and instructions
regarding safety measures.
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Table 12-4. Populations at Greatest Risk by Jurisdiction*

POPULATION
BELOW
POVERTY
LEVEL

19,043

POPULATION
SPEAKS
LANGUAGE OTHER
THAN ENGLISH

48,054

POPULATION POPULATION
65 AND POPULATION WITH A
OLDER DISABILITY

JURISDICTION

UNDER 5

Santa Fe County 40,005 5,990 21,458
The Santa Fe County Planning Team identified the following critical facilities (Table 12-5) as
assets that are considered the most important to the planning area and are susceptible to a range

of impacts caused by hail events. For a comprehensive list see Appendix C.

Table 12-5. Critical Facilities Vulnerable to Hail

CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

Emergency
Response Services
(EOC, Fire, Police,

EMS), Hospitals
and Medical
Centers

Airport, Academic
Institutions, Animal
Shelter, Evacuation
Centers & Shelters,
Governmental
Facilities,
Residential/
Assisted Living
Facilities

Commercial
Supplier (Food,
fuel, etc.)

Utility Services and
Infrastructure
(electric, water,
wastewater,
communications)

Emergency operations and services may be significantly impacted
due to damaged facilities and/or loss of communications.
Emergency vehicles can be damaged by hailstones.

Power outages could disrupt communications, delaying emergency
response times.

Accumulated hail on the streets may impede emergency response
vehicle access to areas.

Extended power outages and evacuations may lead to possible
looting, destruction of property, and theft, further burdening law
enforcement resources.

Structures can be damaged by hailstones.

Power outages could disrupt critical care.

Backup power sources could be damaged.

Evacuations may be necessary due to extended power outages,
gas line ruptures, or structural damage to facilities.

Power outages and infrastructure damage may prevent larger
airports from acting as temporary command centers for logistics,
communications, and emergency operations.

Temporary break in operations may significantly inhibit post event
evacuations.

Damaged or destroyed highway infrastructure may substantially
increase the need for airport operations.

Facilities or infrastructure may be damaged, destroyed or otherwise
inaccessible.

Essential supplies like medicines, water, food, and equipment
deliveries may be significantly delayed.

Emergency operations and services may be significantly impacted
due to damaged facilities and/or loss of communications.

Power outages could disrupt communications, delaying emergency
response times.

Accumulated hail on the streets may impede service response
vehicle access to areas.

4 US Census Bureau 2022 data for Santa Fe County
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CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

e Extended power outages and evacuations may lead to possible
looting, destruction of property, and theft, further burdening law
enforcement resources.

Hail has been known to cause injury to humans and occasionally has been fatal. Overall, the total
loss estimate of property and crops in the planning area is estimated at $1,577,900 with an
average annualized loss of $24,700. Based on historic loss and damages, the impact of hail on
the Santa Fe County planning area canbe considered “Limited” severity of impact, meaning minor
quality of life lost, critical facilities and services shut down for 24 hours or less, and less than 10
percent of property destroyed or with major damage.

Table 12-6. Estimated Annualized Losses

JURISDICTION e PR?_';ESF;TY & CROP ANNUAL LOSS ESTIMATES

Santa Fe County $1,577,900 $24,700

ASSESSMENT OF IMPACTS
Hail events have the potential to pose a significant risk to people and can create dangerous
situations Hail conditions can be frequently associated with a variety of impacts, including:

e Hail may create hazardous road conditions during and immediately following an event,
potentially delaying critical staff from reporting for duty as well as delaying first responders
from providing for or preserving public health and safety and.

e Individuals and first responders who are exposed to the storm may be struck by hail, falling
branches, or downed trees resulting in injuries or possible fatalities.

e Large hail events will likely cause extensive roof damage to residential structures along
with siding damage and broken windows, creating a spike in insurance claims and a rise
in premiums, and potentially result in physical harm to occupants.

e Automobile damage may be extensive depending on the size of the hail and length of the
storm.

e Hail events can result in power outages over widespread areas increasing the risk to more
vulnerable portions of the population who rely on power for health and/or life safety.

e Extended power outage can result in an increase in structure fires and/or carbon monoxide
poisoning, as individuals attempt to cook or heat their home with alternate, unsafe cooking
or heating devices, such as grills.

e First responders are exposed to downed power lines, damaged structures, hazardous
spills, and debris that often accompany hail events, elevating the risk of injury to first
responders and potentially diminishing emergency response capabilities.

e Some businesses not directly damaged by the hail event may be negatively impacted
while roads are cleared and utilities are being restored, further slowing economic recovery.

e Businesses that are more reliant on utility infrastructure than others may suffer greater
damage without a backup power source.
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e Depending on the severity and scale of damage caused by large hail events, damage to
power transmission and distribution infrastructure can require days or weeks to repair.

e Asignificant hail event could significantly damage agricultural crops, resulting in extensive
economic losses for the community and surrounding area.

Hail events may injure or Kill livestock and wildlife or destroy wildlife habitat
A large hail event could impact the accessibility of recreational areas and parks due to
extended power outages or debris clogged access roads.

e Historical sites and properties are placed at a higher risk of impact due to materials used
and the inability to change properties due to their historic status. There are 96 historical
sites listed on the National Register of Historic Places for Santa Fe County and 212 listed
on the New Mexico State Register of Cultural Properties.

The economic and financial impacts of hail will depend entirely on the scale of the event, what is
damaged, and how quickly repairs to critical components of the economy can be implemented.
The level of preparedness and pre-event planning conducted by the community, local businesses,
and citizens will contribute to the overall economic and financial conditions in the aftermath of any
hail event.

CLIMATE CHANGE CONSIDERATIONS

Although the impact of climate change on the frequency and severity of hail events is uncertain,
some climate studies attempt to give insight on the future conditions of hailstorms. As ocean
temperatures rise due to climate change, more moisture is evaporating into the atmosphere. The
warm and moist air masses that fuel severe weather may become more unstable on average,
which could favor the increased development of thunderstorms and hail. However, it is also
suggested that in a warming climate, the average melting level will rise in thunderstorms, meaning
small hailstones will have more of a chance to melt as they fall to the ground. Therefore, hail may
become less frequent, but large hail can be expected when it does occur, leading to the possibility
of increased damages.®

5 Yale Climate Connections, Hailstorms and Climate Change, March 17, 2022.
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HAZARD DESCRIPTION

Wind is the horizontal motion of the air past a given
point, beginning with differences in air pressures.
Pressure that is higher at one place than another sets
up a force pushing from high toward low pressure: the
greater the difference in pressures, the stronger the
force. The distance between the area of high pressure
and the area of low pressure also determines how fast
the moving air accelerates.

High wind events, those that sustain speeds of 40 mph
or greater according to the National Weather Service (NWS), are often associated with severe
thunderstorms. These wind events can cause significant property and crop damages. Winds in
Santa Fe County are typically straight-line winds, which are generally any thunderstorm wind that
is not associated with rotation or tornados. Straight line winds are responsible for most high wind
damages. One type of straight-line wind, the downburst, is a small area of rapidly descending air
beneath a thunderstorm. A downburst can cause damage equivalent to a strong tornado and
make air travel extremely hazardous. In addition, these strong winds and thunderstorm winds can
sometimes blow large amounts of dust and debris, creating dust storms.

High winds can also occur in the absence of other definable hazard conditions creating
“windstorms.” According to the NWS, high winds not associated with thunderstorms are often
referred to as gradient winds. They are usually the result of tight pressure gradients between
strong areas of low pressure and high pressure. These strong winds can be just as strong as
thunderstorm wind gusts, but cover a much larger area, and can result in widespread damage.

Due to the geography in New Mexico, the planning area may also experience mountain-gap
winds. This occurs when the wind is forced through a narrow gap, over mountain passes or
ridgelines, it accelerates. High winds are typically stronger at narrow canyon openings. Spillover
winds are also common in the area, which happens when wind approaches a mountain, and it is
forced to rise to pass over. This upward movement creates an area of lower pressure on the
windward side of the mountain. As a result, the wind speeds up to fill this area of lower pressure,
which can lead to increased wind speeds on the windward slope of the mountain.
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LOCATION

High wind events can develop in any geographic location and are considered a common
occurrence across the State of New Mexico. Therefore, a high wind event could occur at any
location within the Santa Fe County planning area. These storms develop randomly and are not
confined to any geographic area within the County. It is assumed that the entire Santa Fe County
planning area is uniformly exposed to the threat of high winds.

EXTENT

The extent or magnitude of a high wind event is measured by the Beaufort Wind Scale. Table 13-
1 describes the different intensities of wind in terms of speed and effects, from calm to violent and
destructive.

Table 13-1. Beaufort Wind Scale?

FORCE WIND SPEED WMO APPEARANCE OF WIND
CLASSIFICATION EFFECTS
n Lessthan 1 Lessthan1l Calm Calm, smoke rises vertically
1 1-3 1-3 Light Air Smoke drift indicates wind
direction, still wind vanes
: Wind felt on face, leaves rustle,
0 i Light Breeze vanes begin to move
Leaves and small twigs
3 8-12 7-10 Gentle Breeze constantly moving, light flags
extended
4 13-18 11-16 Moderate Breeze DLES leaves and loose paper
lifted, small tree branches move
111-24 17-21 Fresh Breeze Small trees in leaf begin to sway
“ 25-31 2227 Strong Breeze LEIG[EI RS [BEnelas i)
whistling in wires
Whole trees moving, resistance
2 Jehet JEET G el felt walking against wind
Whole trees in motion,
311-46 34-40 Gale resistance felt walking against
wind
47-54 41-47 Strong Gale Slight structural damage occurs,
slate blows off roofs
Seldom experienced on land,
10 55-63 48-55 Storm trees broken or uprooted,
“"considerable structural damage”
: If experienced on land,
64-72 56-63 Violent Storm widespread damage
72-83 64-71 Hurricane Violence and destruction

Figure 13-1 displays the wind zones as derived from NOAA.

1 Source: World Meteorological Organization
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Figure 13-1. Wind Zones in the United States?
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On average, the planning area experiences approximately 15 wind events every year. The Santa
Fe County planning area is located within Wind Zone 1l, meaning it can experience winds up to
160 mph. The Santa Fe County planning area has experienced a significant wind event, or an
event with winds in the range of “Force 12” on the Beaufort Wind Scale with winds above 90 mph.
This is the worst to be anticipated for the entire planning area based on historic events.

Based on a search of past events from 1996 through 2023, the strongest event reported in the
planning area occurred in Santa Fe County in November of 2016 with reported wind speeds of 82
knots, or 94 mph. The most damaging event in the planning area was reported in Santa Fe County
in December of 2021 and caused an estimated $2,200,500 in damages.

HISTORICAL OCCURRENCES

The National Centers for Environmental Information (NCEI) Storm Events database is a national
data source organized under the National Oceanic and Atmospheric Administration. The NCEl is
the largest archive available for historic storm events data; however, it is important to note that
only incidents recorded in the NCEI have been factored into this risk assessment unless otherwise

2 Santa Fe County planning area is indicated by the black circle.
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noted. It is likely that a high number of occurrences have gone unreported over the past 28 years.
Tables 13-2, 13-3, and 13-4 depict historical occurrences of high wind events for the Santa Fe
County planning area according to the NCEI database.

Since 1996, 435 high wind events are known to have occurred in the Santa Fe County planning
area. Table 13-4 presents information on known historical events impacting the Santa Fe County
planning area, resulting in damages, injuries, or fatalities. It is important to note that high wind
events associated with tornadoes are not accounted for in this section. Property damage
estimates are not always available. Where an estimate has been provided in a table for losses,
the dollar amounts have been modified for inflation to indicate the damage in 2023 dollars.

Table 13-2. Historical High wind Speeds, 1996-2023

MAXIMUM WIND SPEED | NUMBER OF REPORTED
RECORDED (KNOTS EVENTS

0-30 0
31-40 60
41-50 85
51-60 242
61-70 35
71-80 7
81-90 1

91-100+ 0
Unknown 5

Table 13-3. Historical Wind Event Types as Reported in the NCEI

NUMBER OF REPORTED
TYPE EVENTS

Dust Storm 1
High Wind 387

Strong Wind 9
Thunderstorm Wind 38
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Table 13-4. Historical High wind Events, 2009-20233

MAGNITUDE PROPERTY ‘ CROP

JURISDICTION|  DATE (knots) DAMAGE | DAMAGE

| DEATHS ‘ INJURIES |

Santa Fe County  6/10/1996 Unknown 0 0 $9,800 $0
Santa Fe County  7/23/1998 Unknown 0 1 $1,900 $0
Santa Fe County 6/2/2000 Unknown 0 0 $53,400 $0
Santa Fe County  7/16/2005 49 0 1 $0 $0
Santa Fe County 12/1/2007 70 0 0 $146,100 $0
Santa Fe County 5/28/2008 52 0 0 $1,500 $0
Santa Fe County  4/25/2010 43 0 0 $700 $0
Santa Fe County  4/29/2010 48 0 0 $2,100 $0
Santa Fe County  5/10/2010 56 0 0 $700 $0
Santa Fe County 6/12/2010 43 0 0 $2,800 $0
Santa Fe County 8/5/2010 35 0 0 $100 $0
Santa Fe County  10/25/2010 56 0 0 $1,400 $0
Santa Fe County 4/3/2011 45 0 0 $40,900 $0
Santa Fe County  3/18/2012 57 0 0 $6,700 $700
Santa Fe County  4/26/2012 39 0 0 $13,300 $0
Santa Fe County  4/14/2013 52 0 0 $700 $0
Santa Fe County  2/19/2014 72 0 0 $3,900 $0
Santa Fe County 11/2/2014 45 0 0 $1,300 $0
Santa Fe County  11/17/2016 54 0 0 $1,300 $0
Santa Fe County 5/9/2017 S 0 0 $12,600 $0
Santa Fe County  8/11/2017 65 0 0 $93,800 $0
Santa Fe County  2/18/2018 62 0 0 $61,600 $0
Santa Fe County  4/19/2018 50 0 0 $122,400 $0
Santa Fe County 3/13/2019 56 0 0 $6,000 $0
Santa Fe County  4/10/2019 65 0 0 $60,000 $0

3 Only recorded events with fatalities, injuries or damages are listed. Magnitude is listed when available.
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JurisDICTION | DATE | MABNITUPE | pEATHS | INJURIES | FROPERTY | CROP
Santa Fe County  1/14/2021 55 0 0 $17,600 $0
Santa Fe County  6/15/2021 50 0 0 $5,700 $0
Santa Fe County  12/15/2021 43 0 0 $16,500 $0
Santa Fe County  12/15/2021 59 0 0 $11,000 $0
Santa Fe County  12/15/2021 61 0 0 $2,200,500 $0
Santa Fe County  12/26/2021 52 0 0 $5,500 $0
Santa Fe County  4/22/2022 0 0 $106,100 $0
Santa Fe County 4/22/2022 52 0 0 $26,500 $0
Santa Fe County 7/20/2022 43 0 0 $20,700 $0
Santa Fe County  2/22/2023 43 0 0 $2,000 $0
Santa Fe County  2/22/2023 58 0 0 $1,019,600 $0
Santa Fe County 2/26/2023 74 0 0 $2,000 $0
Santa Fe County 2/26/2023 74 0 0 $10,200 $0
Santa Fe County  2/26/2023 52 0 0 $5,100 $0
Santa Fe County  3/30/2023 50 0 0 $5,100 $0
Santa Fe County  3/30/2023 0 0 $10,200

N EEEECTTIETS

Based on the list of historical high wind events for the Santa Fe County planning area, 227 of the
events have occurred since the 2018 Plan that have caused impacts to the planning area.

SIGNIFICANT EVENTS

July 23, 1998

A brief and heavy thunderstorm produced small hail and strong winds in the Santa Fe County
planning area. The estimated windspeeds for this event remain unknown. However, one injury
was reported when strong winds blew a large tree on top of a truck.

July 16, 2005

A thunderstorm moved into south central Santa Fe County and brought strong outflow winds.
Several utility trailers and one large recreational vehicle were overturned at a moto-cross park
east of Edgewood. Maximum wind speeds for this event were estimated to be 56 mph. One injury
was reported during this event.

November 17, 2016
The first significant storm system of the fall season moved across the New Mexico, bringing high
winds, blowing dust, and cold temperatures. The strongest winds impacted eastern New Mexico
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where wind gusts of 60 to 70 mph were common. The Rio Grande Valley also experienced strong
winds with some minor damage reported around Santa Fe and Albuquerque. This strong storm
system brought an end to the fifth longest growing season with the third latest freeze on record.
Wind speeds were reported to be 94 mph, which is the strongest wind event reported for the
planning area. Property damages in the Santa Fe metro area were an estimated $1,300 (2023
dollars) from this event.

December 15, 2021

An abnormally strong storm system, more typical of spring rather than early winter, strengthened
over the western United States in December of 2021. The defining characteristic for this system
were the strong winds well over 100 knots. As this system continued to deepen into the
southwestern United States, these winds mixed down to the surface, resulting in a widespread
historic windstorm for much of northern and central New Mexico. This snow squall resulted in a
peak wind gust of 70 mph at the Santa Fe airport. These high winds caused significant damage
to parked aircraft with one lightweight aircraft flipping over and five others damaged. One hangar
door was ripped off which collided with another hangar door, and four other hangar doors were
damaged. Two hangars suffered roof damage, and many bushes were ripped from the ground
and strewn across the runway. These winds were responsible for downed trees at the Santa Fe
State Capitol building as well as a 56-foot tree outside of St. Francis Cathedral. There are other
local reports of damages to homes, roofs, and powerlines. Property damages for this event were
reported to be $2,200,500 (2023 dollars), making this the most expensive wind event to occur in
the planning area.

Figure 13-2. Overturned Plane Due to High Winds at Santa Fe Regional Airport*

4KRQE. PHOTOS: Storm leaves downed trees, flipped aircraft, damage across New Mexico. December 15, 2021.
https:/iwww.krge.com/photo-galleries/photos-downed-trees-damage-across-new-mexico-following-strong-winds/
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February 22, 2023

A series of powerful storm systems moved across the western United States during the second
half of February 2023. The first system impacted New Mexico on the 22" with a widespread snow
squall event accompanied by damaging winds, heavy snow, hazardous blowing dust, low visibility,
and dramatically colder temperatures. Peak wind gusts of 70 to 80 mph were common across the
region along with damage to trees, power lines, homes, and light weight structures. Peak gusts
consistently exceeded 70 mph, with the Santa Fe Airport registering a peak wind gust of 85 mph.
This event was particularly damaging and caused $1,019,600 in property damages in Santa Fe
County.

PROBABILITY OF FUTURE EVENTS

Most high winds occur during the spring, with April and May being the windiest month for New
Mexico, with March and June following. Based on available records of historic events, there have
been a total of 435 events in a 28-year reporting period, which provides a probability of
approximately 15 events every year. Even though the intensity of high wind events is not always
damaging for the Santa Fe County planning area, the frequency of occurrence for a high wind
event is “Highly Likely”. This means that an event is probable within the next year for the Santa
Fe County planning area. See additional information on climate change at the end of this section.

VULNERABILITY AND IMPACT

Vulnerability is difficultto evaluate since high wind events can occur at different strength levels,
in random locations, and can create relatively narrow paths of destruction. Due to the randomness
of these events, all existing and future structures, and facilities within the Santa Fe County
planning area, could potentially be impactedand remain vulnerable to possible injury and property
loss from strong winds.

Trees, power lines and poles, signage, manufactured housing, radio towers, concrete block walls,
storage barns, windows, garbage recepticles, brick facades, and vehicles, unless reinforced, are
vulnerable to high wind events. More severe damage involves windborne debris; in some
instances, patio furniture and other lawn items have been reported to have been blown around
by wind and, very commonly, debris from damaged structures in turn have caused damage to
other buildings not directly impacted by the event. In numerous instances roofs have been
reported as having been torn off of buildings. The portable buildings typically used at schools and
construction sites would be more vulnerable to high wind events than typical site-built structures
and could potentially pose a greater risk for wind-blown debris.

According to the American Community Survey (ACS) five-year estimates for 2022, a total of
10,990 manufactured homes are located in the Santa Fe County planning area (14 percent of
total housing stock). In addition, approximately 40,547 structures (53 percent of total housing
stock) of the housing units were built before 1980. These structures would typically be built to
lower or less stringent construction standards than newer construction and may be more
susceptible to damage during significant wind events.
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Table 13-5. Structures at Greater Risk to High Wind Events

SFR STRUCTURES BUILT
JURISDICTION BEEORE 1980 MANUFACTURED HOMES

Santa Fe County 40,547 10,990

While all citizens are vulnerable to the impacts of high wind, forced relocation and disaster
recovery drastically impacts low-income residents who lack the financial means to travel, afford a
long-term stay away from home, and to rebuild or repair their homes. An estimated 12 percent of
the planning area population live below the poverty level (Table 13-6). While warning times for
these types of hazard events should be substantial enough for these individuals to seek shelter,
the elderly, children, and people with a disability may have trouble taking shelter due to mobility
issues or alack of awareness, makingthem more susceptible to injury or harm. In addition, people
who speak a language other than English may face increased vulnerability due to language
barriers that limit their access to important information such as weather-related warnings and
instructions regarding safety measures.

Table 13-6. Populations at Greatest Risk®

POPULATION POPULATION POPULATION POPULATION

JURISDICTION | 65AND | OFOLATION® “yyiryy o BELOW SPEAKS

UNDER 5
OLDER DISABILITY LEVEL THAN ENGLISH

Santa Fe County 40,005 5,990 21,458 19,043 48,054

The Santa Fe County Planning Team identified the following critical facilities (Table 13-7) as
assets that are considered the most important to the planning area and are susceptible to a range
of impacts caused by high wind events. The critical infrastructure with the greatest vulnerability to
thunderstorms are power and communications facilities. Failures of these facilities can result in a
loss of service and cascading impacts such as posing enormous risk to individuals dependent on
electricity as a medical necessity. For a comprehensive list see Appendix C.

5US Census Bureau 2022 data for Santa Fe County
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Table 13-7. Critical Facilities Vulnerable to High Wind Event

CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

Emergency
Response Services
(EOC, Fire, Police,

EMS), Hospitals
and Medical
Centers

Airport, Academic
Institutions, Animal
Shelter, Evacuation
Centers & Shelters,
Governmental
Facilities,
Residential/
Assisted Living
Facilities

Commercial
Supplier (food, fuel,
etc.)

Utility Services and
Infrastructure
(electric, water,
wastewater,
communications)

Emergency operations and services may be significantly impacted
due to damaged facilities and/or loss of communications.
Emergency vehicles can be damaged by falling trees or flying
debris.

Power outages could disrupt communications, delaying emergency
response times.

Critical staff may be injured or otherwise unable to report for duty,
limiting response capabilities.

Debris / downed trees can impede emergency response vehicle
access to areas.

Increased number of structure fires due to gas line ruptures and
downed power lines, further straining the capacity and resources of
emergency personnel.

First responders are exposed to downed power lines, unstable and
unusual debris, hazardous materials, and generally unsafe
conditions.

Structures can be damaged by falling trees or flying debris.

Power outages could disrupt critical care.

Backup power sources could be damaged.

Critical staff may be injured or otherwise unable to report for duty,
limiting response capabilities.

Evacuations may be necessary due to extended power outages,
gas line ruptures, or structural damage to facilities.

Power outages and infrastructure damage may prevent larger
airports from acting as temporary command centers for logistics,
communications, and emergency operations.

Temporary break in operations may significantly inhibit post event
evacuations.

Damaged or destroyed highway infrastructure may substantially
increase the need for airport operations.

Facilities, infrastructure, or critical equipment including
communications may be damaged, destroyed or otherwise
inoperable.

Essential supplies like medicines, water, food, and equipment
deliveries may be delayed.

Economic disruption due to power outages and fires negatively
impact airport services as well as area businesses reliant on airport
operations.

Emergency operations and services may be significantly impacted
due to damaged facilities and/or loss of communications.
Emergency vehicles can be damaged by falling trees or flying
debris.

Power outages could disrupt communications, delaying emergency
response times.

Critical staff may be injured or otherwise unable to report for duty,
limiting response capabilities.
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CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

e Debris/downed trees can impede emergency response vehicle
access to areas.

e Increased number of structure fires due to gas line ruptures and
downed power lines, further straining the capacity and resources of
emergency personnel.

A high wind event can also result in traffic disruptions, injuries and in rare cases, fatalities. There
have been two reported injuries but no reported fatalities due to high wind events in the Santa Fe
County planning area. Based on historic loss and damages, the impact of high wind on the Santa
Fe County planning area can be considered “Minor” severity, meaning Injuries and illnesses do
not result in permanent disability, critical facilities and services shut down for up to one week, and
more than 10 percent of property destroyed or with major damage. Overall, in the past 28 years
there has been an estimated total of $4,110,000 damages (in 2023 dollars) in the Santa Fe County
planning area due to high wind events. The estimated average annual loss from a high wind event
is $146,800.

Table 13-8. Estimated Annualized Losses by Participating Jurisdiction

JURISDICTION [N PR?_';ESRSTY & CROP ANNUAL LOSS ESTIMATES

Santa Fe County $4,110,000 $146,800

ASSESSMENT OF IMPACTS

High wind events have the potential to pose a significant risk to people and can create dangerous
and difficultsituations for public health and safety officials. High wind conditions can be frequently
associated with a variety of impacts, including:

e Individuals exposed to the storm can be struck by flying debris, falling limbs, or downed
trees causing serious injury or death.

e Structures can be damaged or crushed by falling trees, which can result in physical harm
to the occupants.

e Significant debris and downed trees can result in emergency response vehicles being
unable to access areas of the community.

e Downed power lines may result in roadways being unsafe for use, which may prevent first
responders from answering calls for assistance or rescue.

e High wind events often result in widespread power outages increasing the risk to more
vulnerable portions of the population who rely on power for health and/or life safety.

e Extended power outage often results in an increase in structure fires and carbon monoxide
poisoning, as individuals attempt to cook or heat their homes with alternate, unsafe
cooking or heating devices, such as grills.

Critical staff may be unable to report for duty, limiting response capabilities.

Private sector entities that residents rely on, such as utility providers, financial institutions,
and medical care providers may not be fully operational and may require assistance from
neighboring communities until full services can be restored.
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e Economic disruption negatively impacts the programs and services provided by the
community due to short- and long-term loss in revenue.

e Some businesses not directly damaged by high wind events may be negatively impacted
while roads are cleared and utilities are being restored, further slowing economic recovery.

e Older structures, specifically those built before 1980 (53 percent of the planning area),
were built to less stringent building codes may suffer greater damage as they are typically
more vulnerable to high winds.

e Recreational areas such as community parks and green spaces may be damaged or
inaccessible due to downed trees or debris, causing temporary impacts to associated
businesses in the area.

e Historical sites and properties are placed at a higher risk of impact due to materials used
and the inability to change properties due to their historic status. There are 96 historical
sites listed on the National Register of Historic Places for Santa Fe County and 212 listed
on the New Mexico State Register of Cultural Properties.

The economic and financial impacts of high winds on the area will depend entirely on the scale of
the event, what is damaged, and how quickly repairs to critical components of the economy can
be implemented. The level of preparedness and pre-event planning done by the community, local
businesses, and citizens will also contribute to the overall economic and financial conditions in
the aftermath of any high wind event.

CLIMATE CHANGE CONSIDERATIONS

The impacts on the frequency and severity of severe wind events due to climate change are
unclear. However, as ocean temperatures rise due to climate change, more moisture is
evaporating into the atmosphere. The warm and moist air masses that fuel severe weather may
become more unstable on average, which could favor the increased development of
thunderstorms and wind related events. It is suspected that an increase in thunderstorms would
mean an increase in damaging winds, but there is limited data available to understand the full
scope of future climate change impacts at this time.
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SECTION 14: LANDSLIDE AND ROCKFALL
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HAZARD DESCRIPTION

. The United States Geological Survey (USGS) defines a
landslide as any movement of rock, earth, or debris at a
downward slope. There are five types of movement
associated with landslides including falls, topples, slides,
spreads, and flows. There are also several types of
. ‘ , landslides, and each one is associated with a specific
g W movement type.

Two commontypes of landslides in the Santa Fe County planning area include rockfalland debris
flow. Debris flow is the hazardous flows of rock, mud, sediment, and water down mountain slopes
and often occurs after intense rainfall. A rockfall is the descent of loose and free-falling rocks,
which can range from small pebbles to very large boulders.

Landslides occur in all 50 states but primarily in coastal and mountainous areas of the western
United States, in the mountainous regions of the eastern United States, and in Hawaii and Alaska.
Landslides in the United States cause billions of dollars in damages every year and kills between
25 and 50 people annually. These fatalities are usually caused by caused by rockfalls, rockslides,
and debris flows.?

The landscape in the State of New Mexico makes it prone to landslide events. Debris flow poses
the greatest risk to communities in New Mexico due to their association with burned landscapes
from widespread wildfires. Rockfalls have also caused deaths within the state and often cause
tens of thousands of dollars in damage each year. The greatest concern for rockfall is along
highways, which often need to be shutdown due to debris or rocks blocking roads.?

LOCATION

The New Mexico Bureau of Geology created statewide maps depicting the susceptibility of
communities to landslides and rockfalls. The susceptibility of the Santa Fe County planning area
is described in Figure 14-1. While the entire planning area is at some risk of landslides, the map

1USGS. Landslide Types and Processes. https://pubs.usgs.gov/fs/2004/3072/fs-2004-3072.html.
2 New Mexico Bureau of Geology and Mineral Resources. Dangers of Steep Slopes: Landslides, Rockfalls, and Debris
Flows in New Mexico. https://geoinfo.nmt.edu/publications/periodicals/earthmatters/20/n1l/em_v20_n1.pdf.
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SECTION 14: LANDSLIDE AND ROCKFALL

conveys where a landslide event is most likely to occur ranging from unlikely (green) to likely
(red), as described in Figure 14-2. A large portion of the planning area ranges from “low” to “likely”
susceptibility, especially in the northern and eastern parts of the county, along parts of Interstate
25 which is highlighted in red, and U.S. Route 84 which is highlighted in yellow.

Figure 14-1. Areas Susceptible to Landslide®
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3 New Mexico Bureau of Geology and Mineral Resources. Deep-Seated Landslide Susceptibility Map of New Mexico.
https://[geoinfo.nmt.edu/publications/openfile/downloads/500-
599/594/Platel/Platel_LandslideSusceptibilityMap_PlotSize.pdf
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Figure 14-2. Susceptibility Classes

. Regions with landscape settings comparable to those of
- Likely . known landslide-affected areas; these regions likely include
susceptible locations that are susceptible to deep-seated landsliding.

Moderately Regions with Iand&cape settings moderately cumpgrable to
I:I likely those of knnfﬁn Iand_shde-aﬁecteq areas; these regions are
, moderately likely to include locations that are susceptible to
susceptible geep-seated landsliding.

Regions with landscape settings weakly comparable to
I:I Potentially those of known landslide-afiected areas; these regions may
susceptible include locations that are susceptible to deep-seated
landsliding.

Regions with landscape settings generally dissimilar to
- Unlikely those of known landslide-affected areas; these regions are
susceptible unlikely to include locations that are susceptible to deep-
seated landsliding.

EXTENT

Severe landslides, rockfall, or debris flow events can impact widespread areas, move long
distances, and exert considerable force, leading to infrastructure damage and loss of life.
Landslides can be classified by using the Alexander Scale (Table 14-1) which measures intensity
based on structural damage caused by landslides. It is possible that the planning area
experiences the full extent, especially in the “likely susceptible” areas described in Figure 14-1.

Table 14-1. Alexander Scale for Landslide Damage to Buildings

DAMAGE
CLASSIFICATION LEVEL DESCRIPTION

Hairline cracks in walls or structural members; no distortion of

1 Negligible structure or detachment of external architectural details.
Buildings continue to be habitable, repair not urgent.
5 Light Settlement of foundations, distortion of structure, and

inclination of walls are not sufficient to compromise overall
stability.

Walls out of perpendicular by one or two degrees, or there has
been substantial cracking in structural members, or the

3 Moderate foundations have settled during differential subsidence of at
least 6 inches; building requires evacuation and rapid attention
to ensure its continued life.

Walls out of perpendicular by several degrees; open cracks in
walls; fracture of structural members; fragmentation of
masonry; differential settlement of at least 10 inches
compromising foundations; floors may be inclined by one or

4 Serious
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DAMAGE
CLASSIFICATION LEVEL DESCRIPTION

two degrees or ruined by heave. Internal partition walls will
need to be replaced; door and window frames are too distorted
to use; occupants must be evacuated, and major repairs
carried out.
Walls out of plumb by five or six degrees; structure grossly
distorted; differential settlement has seriously cracked floors
and walls or caused major rotation or slewing of the building.
Partition walls and brick infill will have at least partly collapsed,
5 Very Serious  roofs may have partially collapsed; outhouses, porches, and
patios may have been damaged more seriously than the
principal structure itself. Occupants will need to be re-housed
on a long-term basis, and rehabilitation of the building will
probably not be feasible.
Requires immediate evacuation of the occupants and

6 Partial Collapse . : : . :
P cordoning off the site to prevent accidents with falling masonry.

7 Total Collapse  Requires clearance of the site.

HISTORICAL OCCURRENCES

The National Centers for Environmental Information (NCEI) reports no debris flow events for the
Santa Fe County planning area and there is limited data available regarding previous landslides
and rockfall events. However, there has been one major disaster declaration issued for the Santa
Fe County planning area. The following section provides a description of this event. Itis likely that
similar events have occurred in the past but have not been reported.

SIGNIFICANT EVENTS

October 29, 2013

A Major Disaster Declaration was issued on October 29, 2013. The severe storms, flooding, and
mudslides occurred September 9 through September 13, 2013, damaging public facilities and
roads in 14 New Mexico counties. Local news reports that the State Department of Transportation
had to remove mud and rocks from N.M. 30 and N.M. 502 north of the City of Santa Fe.* In
addition, the community of Madrid suffered mudslide, debris flow and flood issues, some
associated runoff from abandoned mines during this event. There is no estimated potential dollar
loss from this event for the Santa Fe County planning area.

Table 14-2. Disaster Declarations for Mudslides, 2013

YEAR DECLARATION TITLE DECLARATION TYPE | DISASTER NO.

Severe Storms, Flooding, and
AN Mudslides in New Mexico DR-4152-NM

4 Santa Fe Reporter. Rainfall leads to local flooding. https://www.sfreporter.com/news/2013/09/13/rainfall-leads-to-
local-flooding/
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PROBABILITY OF FUTURE EVENTS

With limited reports of landslide events, it can be difficult to calculate the probability of future
events. Based on available historical data, future landslide events are considered “Unlikely” with
an event probable in the next ten years. Please see additional information on climate change at
the end of this section.

VULNERABILITY AND IMPACT

The greatest threat to the Santa Fe County planning area is considered landslide and rockfall
debris over roads and major highways. Falling rocks and debris can damage roads and bridges,
requiring extensive and costly repairs. Debris can also block roads, highways, and transportation
routes, disrupting emergency services and travel. Landslides can also damage buildings and
other infrastructure, potentially leading to full collapse depending on the severity of the event.
While it is less common, people can be injured or Killed if they are caught in the path of falling
debris. Itis also possible that a rockfall or landslide could impact the environment by affectingone
of the rivers running through the area, possibly causing blockages and backwater flooding. The
amount of monetary damage associated with previous events is unknown, but costs related to
property damage can be expected in the future.

While many structures in the planning area are at some risk of damage from a landslide (or
cascading impacts such as backwater flooding), those located in the highest susceptibility areas
are at greatest risk. Older and manufactured homes can also be more vulnerable due to
construction materials and/or non-compliant construction practices in place today. Structures with
older or lightweight foundations are more susceptible to collapse and ground movement. Older
homes may be located in areas with higher landslide or rockfall risk, such as areas with steep
slopes or areas prone to erosion, due to historical land use practices. According to the American
Community Survey (ACS) five-year estimates for 2022, a total of 10,990 manufactured homes
are located in the Santa Fe County planning area (14 percent of total housing stock). In addition,
approximately 40,547 structures (53 percent of total housing stock) of the housing units were built
before 1980. These structures would typically be built to lower or less stringent construction
standards than newer construction and may be more susceptible to damage during landslide
events.

Table 14-3. Structures at Greater Risk by Participating Jurisdiction

SFR STRUCTURES BUILT
JURISDICTION BEEORE 1980 MANUFACTURED HOMES

Santa Fe County 40,547 10,990

While all citizens are vulnerable to the impacts of subsidence, forced relocation and disaster
recovery drastically impacts low-income residents who lack the financial means to travel, afford a
long-term stay away from home, and to rebuild or repair their homes. An estimated 12 percent of
the planning area population live below the poverty level (Table 14-4). The elderly, children, and
people with a disability may have trouble evacuating if needed, making them more susceptible to
injury or harm. In addition, people who speak a language other than English may face increased
vulnerability due to language barriers that limit their access to important information regarding
safety measures.
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Table 14-4. Populations at Greatest Risk by Jurisdiction®

POPULATION POPULATION POPULATION POPULATION

JURISDICTION | 65AND | OPOLATION® “yyiryy o BELOW SPEAKS

UNDER 5 POVERTY |LANGUAGE OTHER
OLDER DISABILITY LEVEL THAN ENGLISH

Santa Fe County 40,005 5,990 21,458 19,043 48,054

The Santa Fe County Planning Team identified the following critical facilities (Table 14-5) as
assets that are considered the most important to the planning area and are susceptible to a range
of impacts caused by landslide and rockfall events. The critical infrastructure with the greatest
vulnerability are transportation structures and municipal infrastructure. Failures of these facilities
can result in a loss of service and cascading impacts. For a comprehensive list see Appendix C.

Table 14-5. Critical Facilities Vulnerable to Landslide and Rockfall

CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

e Emergency operations and services may be significantly impacted
due to damaged facilities.

Emergency e Damaged roads or transportation structures can impede
Response Services emergency response vehicle access to areas.
(EQOC, Fire, Police, e Fire stations, police stations, and hospitals may suffer structural
EMS), Hospitals damage, affecting their ability to function effectively during
and Medical emergencies.
Centers e Landslide and rockfall related emergencies may require the

deployment of additional resources and personnel to impacted
areas, and personnel may be exposed to unsafe conditions.

e Structures and homes can be damaged and may potentially
collapse, leading to higher operating levels at evacuation shelters.
e Blocked roads and damaged transportation infrastructure could

Airport, Academic disrupt critical care.
Institutions, Animal e Critical staff may be injured or otherwise unable to report for duty,
Shelter, Evacuation limiting response capabilities.
Centers & Shelters, e Evacuations may be necessary due to structural damage to
Governmental facilities.
Facilities, e Infrastructure damage may prevent larger airports from acting as
Residential/ temporary command centers for logistics, communications, and
Assisted Living emergency operations.
Facilities e Temporary break in operations may significantly inhibit post event
evacuations.

e Damaged or destroyed highway infrastructure may substantially
increase the need for airport operations.

Commercial e Facilities, infrastructure, or critical equipment including
Supplier (Food, communications may be damaged, destroyed or otherwise
fuel, etc.) inoperable.

5US Census Bureau 2022 data for Santa Fe County.
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CRITICAL
FACILITY TYPE POTENTIAL IMPACTS

e Essential supplies like medicines, water, food, and equipment
deliveries may be delayed, especially with blocked or damaged
roads.

e Economic disruption due to infrastructure damage negatively
impact commercial services and distribution.

e Emergency operations and services may be significantly impacted

due to damaged facilities.

Damaged roads or transportation structures can impede

Utility Services and

Infrastructure emergency response vehicle access to areas.
(electric, water, e Fire stations, police stations, and hospitals may suffer structural
wastewater, damage, affecting their ability to function effectively during
communications) emergencies.

e Landslide and rockfall related emergencies may require the
deployment of additional resources and personnel to impacted
areas, and personnel may be exposed to unsafe conditions.

The impact of landslides and rockfallsin the Santa Fe County planning area are considered limited
based on historical events. The Santa Fe County planning area is predominantly at low to
moderate risk for landslides and rockfall. Future vulnerability is not expected to be substantial but
could be significant if roadways and/or structures are impacted. The impact of landslides and
rockfalls experienced in the Santa Fe County planning area has resulted in no injuries and
fatalities, supporting a “Limited” severity of impact meaning injuries and/or illnesses are treatable
with first aid, shutdown of facilities and services for 24 hours or less, and less than 10 percent of
property is destroyed or with major damage.

ASSESSMENT OF IMPACTS

Landslide and rockfallevents have the potential to pose a significant risk to people and can create
dangerous and difficult situations for public health and safety officials. Landslides and rockfalls
can be associated with a variety of impacts, including:

e Response personnel, including utility workers, public works personnel, debris removal
staff, tow truck operators, and other first responders, are subject to injury or illness.

e Response personnel would be required to travel in potentially hazardous conditions,
elevating the life safety risk due to accidents and damaged roads.

e Power and water outages are possible throughout the planning area due to damaged
power lines, underground water pipes, and other damaged utility infrastructure.

e Emergency response and service operations may be impacted by limitations on access
and mobility if roadways are closed, or obstructed.

e Depending on the severity and scale of damage caused by landslides, damage to critical
infrastructure can require weeks to repair.
Buildings, homes, and other structures can collapse, potentially trapping residents.
Significant rock and debris can result in emergency response vehicles being unable to
access areas of the community.

e Emergency operations and services may be significantly impacted due to damaged
facilities, loss of communications, and damaged emergency vehicles and equipment.
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e Private sector entities such as utility providers, financial institutions, and medical care
providers may not be fully operational and may require assistance from neighboring
communities until full services can be restored.

e Some businesses not directly damaged by landslides and rockfalls may be negatively
impacted while roads are restored, further slowing economic recovery.

e Older structures built to less stringent building codes may suffer greater damage as they
are typically more vulnerable to impacts of landslides and rockfalls.

e Historical sites and properties are placed at a higher risk of impact due to materials used
and the inability to change properties due to their historic status. There are 95 historical
sites listed on the National Register of Historic Places for Santa Fe County and 212 listed
on the New Mexico State Register of Cultural Properties.

The economic and financial impacts of landslides and rockfalls on the area will depend entirely
on the scale of the event, what is damaged, and how quickly repairs to critical components of the
economy can be implemented. The level of preparedness and pre-event planning done by the
community, local businesses, and citizens will also contribute to the overall economic and
financial conditions in the aftermath of any landslide and rockfall event.

CLIMATE CHANGE CONSIDERATIONS

While total rainfall is expected to remain the same or decrease in the Southwest region, the rainfall
events that do occur willincrease in severity. This increase in severe precipitation events has the
potential to cause more debris flows and landslides. In addition, wildfire intensity and frequency
are expected to increase. Wildfires destroy natural vegetation meaning the ground is no longer
able to soak up rainfall, which can be particularly dangerous in severe rainfall events. This will
cause an increase in post-fire debris flow which is particularly hazardous because they can occur
with little warning, can exert great impulsive loads on objects in their paths, can strip vegetation,
block drainage ways, damage structures, and endanger human life.®

6 USGS. What should | know about wildfires and debris flows? https://www.usgs.gov/fags/what-should-i-know-about-
wildfires-and-debris-flows
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HAZARD DESCRIPTION

&, v.

Land subsidence is often described as the gradual or
sudden sinking of the Earth’s surface. Land
subsidence typically happens slowly and goes
unnoticed unless it reaches extreme levels, as seen
in rare catastrophic sinkhole events. According to the
United States Geological Survey (USGS),
subsidence is a global problem, and in the United
5T , States more than 17,000 square miles in 45 States
e g , ) have been directly affected by subsidence.

=4 a

Most subsidence is caused by human behavior such as mining, oil and gas extraction, and
groundwater pumping from major and minor aquifer systems. The excessive removal of
groundwater from aquifers that possess soluble or compressible layers may undergo an increase
in erosion, compaction, and subsurface collapse. Even if the groundwater is returned to their
average levels, most of land subsidence consequences are irreversible.

More than 80 percent of land subsidence in the United States is a caused by groundwater use.
Subsidence is an often-overlooked environmental consequence of land and water-use practices.!
New Mexico heavily relies on groundwater sources, and they account for an estimated 87 percent
of the state’s public water supply.? Increased development and population growth in Santa Fe
County increases the demand for groundwater, and therefore, can increase land subsidence risk.

LOCATION

Land subsidence can be widespread and impact entire states, or it can be small and localized.
The entire Santa Fe County planning area is at risk, but it was previously noted that ground water
withdrawal in the eastern Pojoaque Valley, near the Nambe Dam, is a particular area of concern.
While land subsidence is commonly caused by groundwater pumping, collapse features, like
sinkholes, tend to be associated with different rock types such as evaporites (salt, gypsum, and

1 United States Geological Survey (USGS). Land Subsidence. https://www.usgs.gov/mission-areas/water-
resources/science/land-subsidence

2 Environmental Protection Agency (EPA). Saving Water in New Mexico. https://www.epa.gov/sites/default/files/2017-
02/documents/ws-ourwater-new-mexico-state-fact-sheet.pdf
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anhydrite) and carbonates (limestone and dolomite). Evaporite rocks make up an estimated 40
percent of the United States and are more susceptible to dissolution. The map below shows
prominent areas of the United States made up of these rock types. Land subsidence can occur
anywhere, but these areas are at higher risk of larger underground cavities and sinkholes.

Figure 15-1. Areas Prone to Collapse®
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