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CITY OF SANTA FE, NEW MEXICO
RESOLUTION NO. 2014-91

INTRODUCED BY:

Councilor Bill Dhmas

A RESOLUTION

ADOFTING THE CITY OF SANTA FE HAZARD MITIGATION PLAN.

WHEREAS, the City of Santa T'e is vulnerable to natural hazards such as flash floods,
wildfire and drought as well as human-caused hazards that can result in Joss of lile and propetty,
damage to the environment, economic hardship and threats to the public's health and safety; and

WHEREAS, a Hazard Mitigation Plan for the City of Santa Fe, New Mexico (the "Plan™)
wius developed by City stafl with input from members of the public; and

WHEREAS, the Plan recommends mitigation activitics that will reduce loss of life and
propetrty, damage to the environment, and threats to public health and safety by the nawral and
human-caused hazards that tace the City: and

WIHEREAS, the Federal Emergency Management Agency (FEMA) requites adaption of the
plan and updating every five years in order to cnsure the Cily's continued eligibility for certain
calepones of federal hazard mitigation funding,

NOW, THEREFORE, BE 1T RESOLVED BY THE GOVERNING BODY OF THE

CITY OF SANTA FE (hat the City of Santa Fe Hazard Mitigation Plan, dated October, 2014,
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attached hereto as Exhibit A, is hereby adopted as an official plan of the City of Santa Fe.

BE IT FURTHER RESOLVED THAT the City of Santa Fe Director of Emergency
Management:

1. Shall be responsible for coordinating hazard mitigation planning and related actions
and programs of the City of Santa Fe; and

2. Is directed to bring appropriate revisions to the Goveming Body to reflect City issues
and thereafter on an annual basis, prepare a report to the Governing Body. The report shall include an
assessment of progress made, toward meeting the goals and objectives of the Plan and implementing
specific actions identified in the Plan. The report shall include targets for the following year,
including recormnmendations for any appropriate revisions to the Plan.

PASSED, APPROVED, AND ADOPTED on this 29" day of October, 2014.

e

JAYIER M. GONZALES, MAYOR

ATTEST:

APPROVED AS TO FORM:

AN

KEI.I.EYJA. BRENNAN, CITY ATTORNEY

MidelissaResolutions 201 4/2008-90 Hazard Mitigation
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Plan Adoptlon Resolution

Plan Adoption Resolutions

In accordance with Part 201.6 of the Disaster Mitigation Act of 2000 (DMA 2000, the City of
Santa Fe, New Mexico has developed this Hazard Mitigation Plan to identify hazards that
threaten the city and ways to reduce future damages associated with these hazards.

Following this page is the signed resolution from the city adopting this plan and authorizing
municipal government staff to camy out the actions detailed herein,

Signed resolutions of adoption by all participating jurisdictions shafl be inserted foflowing this
page afler FEMA has reviswed and determined that the Draft plan is approvable.
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City of Santa Fe, New Mexico HMP Adoption Resolution
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EXECUTIVE SUMMARY

Executive Summary

The City of Santa Fe, New Mexico is threatened by a number of different natural hazards.
These hazards endanger the health, safety, and welfare of the City's population; jecpardize its
economic vitality; and imperil the quality of its environment. To aveid or minimize vulnerability to
these hazards, the New Mexico Department of Homeland Security and Emergency
Management (NMDHSEM) and the Federal Emergency Management Agency {FEMA) provided
support to the City of Santa Fe to undertake a hazard mitigation planning process, The rasulting
Hazard Mitigation Plan for Santa Fe, New Mexico (hereinafter referred to as the “Plan”)
identifies and profiles those hazards that can affect the city, assesses the city's vulnerability to
these hazards, and identifes altermative mitigation actions. The Plan also includes an
implementation strategy for preferred mitigation actions as selected and prioritized by the
Mitigation Planning Team {MPT). The City of Santa Fe, Office of Emergency Managemeant
({OEM) provided the lead in soliciting the participation from state and local agencies within the
city that supported in the update of this hazard mitigation plan.

This Plan is an update to the October 2008 Santa Fe County Hazard Mitigation Plan. In an
effort to produce an accurate and current planning document, the Planning Team used the 2008
Plan as a foundation, building up that Plan to provide more timely information.

Because of the diversity of interests in the city, the MPT encouraged private sector and citizens
to add their voices to the planning process and the decisions that will affect their future. As a
result. this document represents the work of citizens, elected and appointed government
officials. business leaders, and volunteers of non-profit organizations to develop a plan that will
help protect community assets, preserve the economic viability of the community, and save
lives. Tha following summarizes the rasults of this effort and is organized according to the
major sections of the Plan:

Introduction (Section One) — provides an overview of the city in the plan, an overall of the
city's vulnerability assessment and the process towards developing the plan. The vuinerability
analysis provides an overview of the City socioeconomics, the built environmant, growth and
development and a list of identified public sector-owner and operated critical facilities in the city
identified in this hazard mitigation plan {HMP), Section two provides additional vulnerability
analysis for each hazard at it refates to the City of Santa Fe.

Hazard Identification and Risk Asseasment {Sectlon Two) — identifies and profiles natural
hazargs that can affect the City of Santa Fe, New Mexico as follows

= Wildland fire

»  Flooding

» Severe weather to include extremne cold and heat
» Drought

e« Human-caused hazards to include terrorism, hazmat incidents,
chemicalibiological/radiologicalinuclear/explosive {CBRNE) incidents, ar cyber incidents

vii
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EXECUTIVE SUMMARY

Space weather as it impacts communications and electrical systems

These hazards are listed in order of priority as determined by the majority of the MPT using the
FEMA suggested STAPLE+E process. A brief summary of the relevant issues is provided for
these hazards with more detail regarding the entire list within the Plan,

*

Wildfire/Wildland Urban Interface — Forestland in the surrcunding Santa Fe County is
extremely susceptible to wildfires due to dense timber stands and recent drought
conditions.  The higher than normal tree densities and accumulation of fuels present a
significant, continued threat of wildfire to structures located in the wildland-urban
interface area. Much of the City's water comes from the Santa Fe Watershed located
within the forest.

FloodsiFlash Floods — Flash floods are aptly named: inundation can occur suddenly
with high velocity stormwater flows. Although the duration of these events is usually
brief, the damages can be quite severe. In the past, flash floods have affected many
low-lying areas throughout Santa Fe and this is expected to continue. However, specific
impacts depend on the location, duraticn, and quantity of rainfall and are therefore
difficult to predict. Flash floods are more likely to occur in drainage ways that recaive
runoff from watersheds with steep slopas and narrow stream valleys, In urban areas,
parking lots and other impervious surfaces that shed water rapidly can also zontribute to
flash floods.

Severe Weather {thunderstorms, hail, lightaing and winter storms, extreme heat
and cold) — All communities within the county, where the City of Santa Fe is located,
experiences some form of severe weather activity annually, hased on seasonal
meteorological patterns and local topagraphical conditions. The City is susceptible to a
fuil range of weather conditions, including thunderstorms, lightning, hail, high winds, and
winter storms/extreme cold. All areas of the City are susceptible to severe weather
conditions, although local topography, such as elevation and land contours, plays a
significant gart in how weather affects a particidar area.

Drought — A drought is a period of prolonged dryness that depletes both ground and
surface water. Droughts are common in New Mexico and Santa Fe. The climate in
Santa Fe is arid with average annual precipitation ranges from less than 12 inches. This
normally meager annual precipitation causes extended periods of scant flow in the
State’s rivers, and any measurable decrease in precipitation rates can create dreught
conditions in a relatively short period of time. Additionally recovery from drought
conditions may take years of above average precipitation to replsnish rivers, reservoirs
ang groundwater.

Human-caused - Human-caused hazards include technological hazards (e.g.
hazardous material releases) and terrorism. Both of these are distinct from natural
hazards in that they result directly from the actions of people. The term technological
hazard refers to incidents that can arise from human activities such as the manufacture,

Vil
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EXECUTIVE SUMMARY

storage, transportation, and use of hazardous materials. Technological hazards are
assumed to be accidental and their consequences unintended. The term terrorism, on
the other hand, encompasses intentional, criminal and malicious acts that may involve
weapons of mass destruction (WMDs), including biclogical, chemical, nuclear, and
radiglogical weapons; arson; incendiary, explosive, and amed attacks, industrial
sabotage and intentional hazardous material releases; and cyber-terrorism (attacks via
computer). Technological and terrorism hazards are interrelated in that facilities and
transportation routes that handle hazardous materials may be potential targats

+ Space Weather — Space weather relates to changing environmental {weather)
conditions in near-Earth space or the space from the Sun's atmosphere fo the Earth's
atmosphere. It is distinct from the concept of weather within the Earth's pianetary
atmosphere (troposphare and stratosphere). Space weather s the description of
changes in the ambient plasma, magnetic fields, radiation and other matter in space.
Much of space weather is driven by energy carried through interplanetary space by the
solar wind from regions near the surface of the Sun and the Sun's atmosphere. Space
weather conditions have been known to affect communications on éarth for decades and
has been identified by Nationa! Oceanic and Atmospheric Administration (NOAA) as a
predictable threat to communications.

The Hazard Identification and Risk Assessment portrays the threats of natural hazards, the
vulnerabilities of the City of Santa Fe to those hazards identified, and the consequences of
hazards impacting the community. Each natural hazard identified is addressed as a threat and
is identified and profiled in the Hazard |dentification. The vulnerabilities to and consequences of
a given hazard are addressed in the Vulnerability Analysis. Vulnerability i% analyzed in terms of
exposure of both population and infrastructure to each hazard. Consequences are identified as
anticipated, predicted, or documented impacts caused by a given hazard when considering the
vulnerability analysis and the characteristics of the hazard as outlined in its identification.

Goals, Objectives, and Alternative Mitigation Actions {Section Three) - This section of the
Plan presents & series of goals and objectives to guide hazard mitigaticn actions. |n addition,
this section identifies a serias of alternative mitigation actions to address these goals for the City
of Santa Fe, New Mexico.

Mitigation Plan and Implementation Strategy {Section Four) - This section of the Plan
identifies preferred and prioritized mitigation actions as determined by the MPT as an overall
approach to reducing the Santa Fe's vulnerability to natural hazards. This section recommends
specific actions and an implementation strategy including detasils about the organizations
responsible far carying out the action, their estimated cost, possible funding sources, and
timelinas for implementation.
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Acronyms Used In This HMP Plan

Acronym Term
A
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and Managament Science Program

E
EAP Emergency Action Plan
EDA Econcmic Development Administration
EF Enhanced Fujita Scale
EM Emergency Manager
EOQC Emergency Operations Genter
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EPA, Environmental Protection Agency
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FIMA Federal Insurance and Mitigation Administration
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GOES Geostationary Operational Environmenta! Satellite
GPS Global Positioning System
G50 General Services Department
H
HAZUS-MH Hazards U.S. Multi-Hazard
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HMP
HUD

IBC
IFR

KBOI

LAL
LOMR
LTER

M
MHIRAM
MML
MPT
MPH

N
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NCDC
NCHS
NDFD
NEHRP
MNEPA
MFHL
MFIP
NHFA
NIES
MNIMS

NMOHSEM
NMDOT

Hazard Mitigation Flan
Housing and Urban Development

Individual Assistance
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Mitigation Planning Team
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Management

New Mexica Department of Transportation
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Acronyms Used In This Plan

MNMSM

NMTEP
NNMCC

MOAA
NFS
MRCE
MNSF
MWR
NWS

QCcP
OEM

PA
PCD
PCPI
FDA
FDM
PD&
PGA
P
PNM
POC

RAOB
RECC
RGIS
RH
RHS5
ROTC
RUS

Mew Maxico School of Mines

New Mexico Tech Emargency Planner
Northern New Mexico Community College

National Oceanic and Atmospheric Administration
Mational Park Service

National Resources Congervation Service
National Science Foundation

National Wildlife Refuge

Mational Weather Service

Office of Capital Projects
Office of Emergency Management

Fublic Assistance

Flanning and Campus Development
Per Capita Personal Income
Preliminary Damage Assessment
Pre-Disaster Mitigation

Palmer Orought Severity Index

Peak Grourd Accelaration

Principle Invastigator

Public Utility Company of New Mexico
Point of Cantact

Radiosonde Cbservation

Regional Emergency Communications Center
Resource Geographic Information System
Relative Humidity

Rural Housing Service

Reserve Officers Training Corp

Rural Utilities Service
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Acronyms Used In This Plan

5BA

3C

SF MPT
SFARES
3FHA
SHMO
SRS3

STAPLE+E

TERA
THIRA
TPI

USACE
USDA
UsGS

VEI

WEAS
WIPF
WLl

Small Business Administration
Spread Component

City of Santa Fe Mitigation Planning Team
Santa Fe Amateur Radio Emergency Services

Special Flood Hazard Area
State Hazard Mitigation Officer
Safety and Risk Services

Social, Technical, Administrative, Paolitical, Legal, Economig, and

Enviranmentai

Terminal Effects Research and Analysis
Threat and Hazard |dentification and Risk Assessment

Total Personal Income

US Army Carp of Engineers
US Department of Agriculture
United States Geological Survey

Yolcanic Explosivity Index

Wildland Fire Assessment System
Waste [solation Pilot Plant
Wildland-Urban Interface
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Definitions And Terms

Definitions and Terms

Asset: Any manmade or natural feature that has value, including people; buildings;
infrastructure such as bridges, roads, and sewer and water systems; lifelines such as slectricity
and communication resources: and environmental, cultural, or recreational features such as
parks, dunes, wetlands, and landmarks.

Building: A structure that is walled, roofed, principally above ground, and permanently affixed
io g site. The term also applies to a manufactured home on a permanent foundation on which
the wheels and axles carry no weight.

Capability Assessment: An assessment that provides an inventory and analysis of a
community or state's current capacity to address the threats associated with hazards. The
capability assessment attempts to identify and evaluate existing policies, regulations, programs,
and practices that positively or negatively affect the community or state's vulnerability to hazards
or spacific threats.

Comprehensive Plan: A document, also known as a "general plan," which covers the entire
geographic area of a community and expressing community goals and objectives. The plan lays
out the wvision, policies, and strategies for the future of the community, including all of the
physical elements that will determine the community's future development. This plan can
discuss the community's desired physical development, desired rate and quantity of growth,
community character, transportation services, location of growth, and citing of public facilties
and transportation. In most states, the comprehensive plan has no authority in and of itself, but
serves as a guide for community decision-making. Not all governmental jurisdictions maintain 2
plan of this type.

Comprehensive Range of Mitigation Actlons: As required by the mitigation strategy, at least
two distinct mitigation actions per hazard that are inclusive in nature and which relate to
accomplishing the goals and objectives of the plan.

Cost-Benefit Review: An evaiuation of the favorable returns that result vs. the monetary
expenditures required to complete proposed mitigation actions. When prioritizing actions in a
mitigation strategy, a spacial emphasis shall be made on this economic evaluation. Note: The
Cost-Beneff Review should not be confused with FEMA's Benefit-Cost Analysis sofiware.
Though this software can provide you with a8 method for this evalualion, it is nol a required step
for completing this priortization.

Critical facllity: Facilities vital to the health, safety, and welfare of the population and that are

especially important following hazard events. Critical facilities include, but are not limited to,
shelters, police and fire staticns, and hospitals.

XXV
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Definitions And Terms

Disaster Mitigation Act of 2000 {DMA 2000): CMA 2000 (FL 106-380) is legislation designed
to improve the planning process signed into law on Qctober 30, 2000 to amend the Stafford Act.
This legislation reinforces the importance of mitigation planning and emphasizes planning for
disasters before they occur.

Duration: How long 2 hazard event lasts.

Essentlal Facility: Elements important to ensure a full recovery of a community or state
following a hazard event. These would include: government functions, major employers, banks,
schaools, and certain commercial establishmants, such as grocery stores, hardware stores, and
gas stations.

Evapotranspiration; means the total loss of water from a crop into the air. Water evaporates
from any maist surface into the air unless the air is saturated. Water surfaces in contact with air,
such as lakes, plant leaves, and maist soils, all evaporate water. Evapotranspiration also
includes the exchange {loss} of water dus to normal chemical processes in organic material,
e.g. photosynethesis, A more precise definition for evapotranspiration is “Loss of water from the
sail both by evaporation from the soil surface and by transpiration from the leaves of the plants
growing on it. Factors that affect the rate of evapotranspiration include the amount of solar
radiation, atmospheric  vapor pressure, temperature, wind, - and  scil  maisture.
Evapotranspiration accounts for most of the water lost from the soil during the growth of a crog.
Estimation of evapotranspiration rates is thus important in planning irrigation schemes.

Extent of a Hazard: The magnitude or severity of a hazard. Mot to be confused with the
location or site of a hazard. The extent and damage predicted by a hazard can be established
by comparing previous or predicted hazard events to established technical measures, such as
the Fujita Scale for tornados. For example, a community might predict that the typical tornade
that wotsld affect them is an F2 storm, with speeds of 150 mph. The Fujita Scale predicts
impacts that include “considerable damage, roofs torn off houses, mobile homes demolished,
boxcars pushed over” etc. This demonstrates the extent, which is the typical magnitude and
impact expected on the community.

Frequency: A measure of how often events of a particular magnitude are expected to occur.
Frequency describes how often a hazard of a specific magnitude, duration, or extent typically
occurs. Statisticatly, a hazard with a 100-year recurrence interval is expected to occur once
every 100 years on average and has a 1% chance (its prabability) of happening in any given
year, The reliability of frequency information varies depending on the kind of hazard being
considered.

Goals: General guidelings that explain what you want to achieve. They are usually broad policy-
type staternents, long term in nature, and represent global visions.

Feaal
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Definitlons And Terms

Governing Body: The governing body of a State, Tribe, County, Parish or City having
legislative and administrative powers, such as passing ordinances and appropriating funds, e.g.
city council, county commisgioners, guorum court, policy jury, tribal council, ete.

Hazard: A source of potential danger or adverse conditions. A natural event is a hazard when it
has the potential to harm people or property. Per the Section 322 of the Disaster Mitigation Act
of 2000, only natural hazards are required to be assessed for mitigation planning.

Hazard Event: A specific occurrence of a particular type of hazard.
Hazard Identification: The process of identifying all the types of hazards that threaten or affect
a specific planning area.

Hazard Mitigation: Sustained actions taken to reduce or eliménate long-term risk from hazards
and their effects.

Hazard Mitigation Grant Program {HMGP): Authorized under Section 404 of the Stafford Act,
HMGP is administered by FEMA and provides grants to states, tribes, and local governments to
implement hazard mitigation actions after a major disaster declaration. The purpose of the
program is to reduce the loss of life and property due to disasters and o enable mitigation
activities to be implemented as a coramunity recovers from a disaster.

Hazard Proflle: It is a description of the physical characteristics of each hazard identified and a
presentation of its wvaricus descriptors, including location, extant (magnitude), previous
occurrences, and the probability of future events. In most cases, & community can most easily
uze these descriptors when they are displayed on maps.

Impact: The damage that is expected or predicted by a hazard occurring is a specific area.

Infrastructure: Public services of 8 community that have a direct impact on the quality of life.
Infrastructure inciudes communication technologies (.., telephane lines and Internet access),
vital services {e.g., public water supplies and sewer treatment facilities}; transportation system
components (&.g., airways, airports, and heliports); highways, (e.g., bridges, tunnets, roadbeds,
overpasses, railways, rail yards, and depots); and waterways (.9, canals, locks, seaports,
ferries, harbors, dry-docks, piers, and regicnal dams).

Intensity: A measure of the effects of a hazard avent at a particular place.

Interlm Final Rule on Local Mitigation Planning (IFR): The governing regulations found in 44
CFR 201.6 which provide the criteria for completing a local hazard mitigation plan. Criginally
published in the Federal Register on February 26, 2002.

Inventory: The assets identified in a study region, which include buildings and infrastructure.

A

Hoazard Mitigaron Blan — City of Soare Fe, New Mexico
Drgft Sune 205

=iy Veitininer, LLE



Definitions And Terms

Location of a Hazard: The area affected by a hazard or hazard event. Some hazards are
general to the whole of a planning area (thundersterms, earthquakes} while others are very
specific to known areas (flooding, landslides).

Loss Estimation: Estimation of potential losses by assigning hazard-related costs and losses
to inventory data such as data for poputations, building stocks, transportation and utility lines,
regulated facilities, and more}. Loss estimation is essential to decision-making at all levels of
govemnment and provides a basis for developing mitigation plans and policies, Loss estimation
also supports planning for emergency preparedness, response, and recovery.

Magnitude: A measure of the strength of a hazard event. The magnitude (also referred to as
severity) of a given hazard event is usually determined using technical measures to be specific
to the hazard.

Mitigate: To cause something to become less harsh or hostile, to make less severe or painful,

Mitigation Actions: Activities or projects that help achieve the goals amd oblectives of a
ritigation plan.

Mitigation Plan: Authorized by Section 322 of the Stafford Act, it iz a document that presents a
systematic evaluation of the nature and extent of an area’s vulnerability to the effects of natural
hazards and a description of actions to minimize future vuinerability to hazards. Note: Local
Hazard Mitigation Plans must be written to mest 44 CFR Part 201.6 {Interim Final Rule an Lacal
Mitigation Planning) and approved by FEMA for continued eligibility for FEMA mitigation grant
pragrams.

Multi-jurisdictional Mitlgation Plan: A mitigation plan that represents the participation of more
than cne governmental entity In its risk assessment, mitigation strategy, plan maintenance, and
adoption. This is opposed to a single-jurisdictional mitigation plan which represents only one
governmental entity.

Qbjectives: Measurable strategies or implementation steps to attain a goal. They are shorter in
range and more specific than goals.

Ordinance: A term for a law or regulation adopted by a local government.

Plan Maintenance: An on-going planning function designed to maintain the refiability and
aceuracy of an approved mitigation plan.  This process will include a method and schedule for
monitoring, evaluating and updating of the plan following its approval.

Planning: The act or process of making or carrying out plans; the establishment of goals,

policies and procedures for a social or ecanomic unit,

XA
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Definitions And Terms

Planning Team: A group composed of govemmeant, private sector, and individuals with a
varigty of skills and areas of expertise, usually appointed by a city or town manager, or chief
elected official. The group finds solutions to community mitigation needs and seeks community
acceptance of those solutions,

Preparedness: Actions that strengthen the capability of government, citizens, and communities
to respond to disasters.

Probability: The numeric or statistical likelihood that a hazard event will ccour.  Theoretically,
the probability of the occurrence of an evant is between 0% (indicating that the avent will never
cccur) and 100% {indicating that the event always cccurs).

Public Education and Cutreach: Any campaign to make the public mare aware of hazand
mitigation and mitigation programs, including hazard information centers, mailings, public
meetings, ate.

Recovery: The actions taken by an individual or community after a catastrophic event to
restore arder and lifelines in a community,

Reoccurrence Interval: The time between hazard events of similar size in a given location. It
iz based an the probability that the given event will be egualed or exceaded in any given year.

Resolutions: Expressions of a governing budy's ppinion, will, or intention that can be executive
or administrative in nature. Most planning documents must undergo a council resolution, which
must be supported in an official vote by a majority of representatives to be adopted.

Response: The actions taken during and immediately after an event to address immediate life
and safety needs and to minimize further damage to properties.

Risk: The estimated impact that a hazard event would have on peoplg, services, facilities, and
structures in a community, or the ifikelihood of a hazard gvent resulting in an adverse condition
that causes injury or damage. Risk is often expressed in relative terms such as a high,
moderate, or low likelihood of damage being sustained ahove a particular threshold as a result
of a specific type of hazard event. Risk also can be expressed in terms of potential monetary
losses associated with the intensity of the hazard event. In mathematical terms, Risk=Hazard x
Yulnerability.

Risk Assessment: A methodology used to assess potential exposures and astimated losses
associated with likely hazard events. A risk assessment process includes four steps. identifying
hazards, profiling hazard events, inventorying assets, and estimating losses.

Severity: See magnitude
Stafford Act: The Robert T. Stafford Disaster Relief and Emergency Assistance Act (FL100-

107} was signed into faw November 23, 1988 and amentded the Disaster Relief Act of 1974 (FL
XXX
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Definitions And Terms

93-288). The Stafford Act is the statutory authority for most federal disaster response activities,
especially as they pertain to FEMA and its programs. It was most recently amended with the
@nactment of the Disaster Mitigation Act of 2000 {PL 108-380).

STAPLE+E: A systematic evaluation and prioritization methad used to assess whether existing
and potential alternative mitigation actians fulfill the plan's chjectives and if they are appropnate
for the planning area. The method evaluates the Social, Technical, Administrative, Paolitical,
Legal, Economic, and Environmental {STAFLEE) opportunities and constraints of implementing
a particular mitigation action within the jurisdiction.

State Hazard Mitigation Officer (SHMO): The state government representative who is the
primary point of contact with FEMA, other state and federal agencies, and local units of
government in the planning and implementation of pre- and post-disaster mitigation activities,
This position usually resides in the State Emergency Management Agency.

Strategy: A collection of actions developed to achieve the goals and objectives. n a mitigation
plan, the actions are aimed at reducing or eliminating the risk that a hazard presents to a
community.

Terrorism: The unlawiful use of force and violence against persons or property to intimidate or
coerce a government, the civilian population, or any segment thereof, in furtherance of political
or sacial objectives

Vulnerability: How exposed or susceptible to damage an asset is. Yulnerability depends an an
asset's construction, its contents, and the ecenomic value of its functions, Vulnerability of an
asset may differ from one hazard to another. As well, indirect effects can often be much more
widespread and damaging than direct effects of a hazard.

Vulnerablilty Assessment: An assessment of the extent of injury and damage that may result

from a hazarg event of a given intensity in a given area. The vulnerability assessment should
address the impacts of hazard events on both existing and future conditions.

®xii
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SECTION 1 - INTRORDUCTION

Section 1 — Introduction

Purpose of-the Plan

Across the United States, natural disasters have led to mounting levels of casualties, injury,
property damage, and disruption of business and government services. The effect on families
and individuals can be enormous and damaged businesses cannot contribute to the economy.
The time, money and effort in responding to and recovering from these events redirect public
resources and attention from other important programs and problems.

For the City of Santa Fe, New Mexico, this experience is recent and directly felt through major
events such as flash flooding, extreme cold temperatures, drought and wildfires in northern andg
southwestern paris of New Mexico where the city is affected by heavy smoke and flood issues
from threatening fires that have occurred close to the city. Smaller events lead to more
commonplace disruptions such as flooding of bridges and roadways challenging access to
those homes and businesses beyund these impasses. Saome events, such as droughts and heat
waves present more subtle indirect impacts to the community.

The Hazard Mitigation Flan for the City of Sanfa Fe, New Mexieo is intended to serve many
purposes. These include the following:

Enhance Public Awareness and Understanding — to help residents of the City befter
understand the natural caused hazards that threaten public health, safety, and welfare;
economic vitality; and the operational capability of important institutions;

Create a Declslon Tool for Management — to provide infermation that managers and leaders
of local govemment, business and industry, community associations, and other key institutions
and organizations need to take action to address vulnerabilities to future disasters;

Promota Compliance with State and Federal Program Requirements — to ensure that the
Santa Fe community can take full advantage of state and federal grant programs, policies, and
regulations that encourage or mandate that local governments develop comprahensive hazard
mitigation plans;

Enhance Lacal Policles for Hazard Mitigation Capability — to provide the policy basis for
mitigation actions that should be promuigated by participating jurisdictions to create a more
disaster-resistant future; and

Facilitate Inter-Jurisdictional Coordination of Mitigation-Related Programming — to ensure
that proposals for mitigation initiatives are reviewed and coordinated within the city and with
other jurisdictions that may be included in the initiative,

The elected and appointed officials of the City of Santa Fe, New Mexico know that mitigation
actions in the form of projects and programs can become long-term, cost effective means for
reducing the effects of natural hazards. The goal of mitigation is to save lives, reduce injuries,
property damage and recovery timas. Mitigation can reduce the enormous cost of disasters to

1
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SECTION 1 - INTRCDUCTION

property owners and all levets of government. In addition, mitigation can protect critical facilities,
reduce exposure to liability and minimize community disruption. Preparedness, response, and
recovery measures support the concept of mitigation and may directly support identified
mitigation actions.

The Cify of Santa Fa, New Mexico Hazard Mitigation Pfan (the “Plar’) utilizes a multi-agency /
gity department planning process to identify hazards that can affect the city and to devise
mitigation strategies to reduce or eliminate the effects of those hazards. It draws upon the State
Plan which provides guidance to local governments in preparing their own mitigation plans by
prioritizing mitigaticn goals and objectives, proposing solutions to certain mitigation problems,
and identifying possible funding sources for mitigation projects.

This plan has been updated and prepared in compliance with federal Disaster Mitigation Act of
2000 (DMA 2000), Section 322 of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act (Stafford Act), as amended, 42 U.S.C. 5165, and the National Flood Insurance
Act of 1968, as amended, 42 U.S.C. 4001 et seq., 44 Code of Federal Regulations (CFR) Part
201, This plan identifies hazard mitigation measures intended to eliminate or reduce the effects
of future disasters in and surrounding the City of Santa Fe.

DMA 2000 intends for hazard mitigation plans to remain relevant and current. Therefore, it
requires that State hazard mitigation plans are updated every three years and locai plans,
including the City of Santa Fe, every five years. This means that the Hazard Mitigation Pian for
Santa Fe uses a fiva-year planning horizon: it is designed to carry the city through the next five
years, after which its assumptions, goals, objectives, etc. will be revisited and the plan
resubymitted for approvat.

This plan has been developed by the City of Santa Fe Mitigation Planning Team {MPT), with
support from an outside consultant at B-Sting Ventures, LLC {"BSV " the contractor respensible
for providing the Planning Committee with hazard mitigation planning support services). The
Plan represents the collective efforts of city departments, elected and appointed government
officials, business leaders, volunteers of non-profit organizations, local citizens and other
stakeholders. This plan does not necessarily represent the views, policies, and procedures of
FEMA, although all atternpts have been made to comply with common mitigation policies,
procedures, and methads employed threughoit the city.

The City of Santa Fe will continue to comply with all applicable federal laws and statutes during
the periods for which it receives grant funding, in compliance with 44 CFR 13.11(c), and will
amend this plan whenever necessary to reflect changes in state or federal laws and statutes as
required in 44 CFR 13.11(d). It is important to note that this document is designed as an
instrument of mitigation primarily for natural disasters. Natural disasters cannot be pravented
from ocouring. However, over the long-term, the continused implementations of this Flan will
gradually, but steadily, lessen the impacts associated with hazard events.
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SECTION 1 — INTRODUCTION

Community Background:
Qverview — Clty of Santa Fe, New Maxico

The City of Santa Fe, the largest metropolitan area in tha county of Santa Fe, was established
in the early 1600s and is one of the nation's oldest communities. Figure 1 shows the City of
Santa Fe's location respective to the County and State of New Mexico. Figure 2 and 3 shows
an overview of the City of Santa Fe, New Mexico.

Since 1610, Santa Fe has been the capital city under four different flags: Spain, Mexico, the
Confederate States of America, and the U.S. The historic City of Santa Fe includes centuries-
old adobe and eastern-style structures and is an histeric and artistic tourism Mecca. The City of
Santa Fe has a diverse population of wealthy transplants as well as Indian and Hispanic
populations whose heritages reach back through the centuries. Seven Native American Pueblos
that include the Pueblos of San lidefonse, Nambe, Pojoaque, Tesuque, and small sections of
Santo Domingo, Santa Clara, and Cochiti Pughlos are located throughout the area.

Figure 1: Location of Santa Fe, New Mexico

Ij' a‘\;] City of Santa Fa, New Maxico

7

LK

; e & State of Moew Maxieo

s

Santa Fe County. New Mexiso

Source: hitpiifen wikipadia. argiwikiSanta_Fe,_New_Wexico
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SECTION 1 — INTRODUCTION

Figure 2: City of Santa Fe, New Mexico

Source; Google Maps, httpa fmaps.goagle. comy

Figura 3: Clty of Santa Fe, Hew Mexico

Sourse: Google Maps, htlps Amaps. goagle. comyf
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SECTION 1 — INTRODUCTION

City Government

The City of Santa Fe is a charter city. It is governed by a mayor-council system. The City is
divided inte four electoral districts, each represented by twe councilors. Coungcilors are elected
to staggered four-year terms and one councilor from each district is elected every two years.
The municipal judgeship is an elected position and a requirement of the holder is that they be a
member of the state bar. The judge is elected to four-year terms.

The mayor is the chief executive officer of the city and is a member of the governing bady. The
mayor has numerous powers and duties, but does not vote with the councilors except to break
ties. Day-to-day operations of the municipality are undertaken by the city manager's office. The
city manager is appointed by the Mayar and approved by the City Council and is responsible for
a wide range of operations that include: All City Departments, Constituent Services, Public
Information and Emergency Management.

Geographic Features

Santa Fe is located at 7,198 feet (2134 m) above sea level, making it the highest state capital in
the United States.! According to the United States Censug Bureau, the city has a total area of
37.4 square miles (96.9 km®), of which, 37.3 square miles (95.7 km?) of it is land and 0.1 square
miles {0.2 km? of it {0.21%) is water.? As reparted in the annual Santa Fe Trends 2012,y the
end of 2011 the city cantained 29,608 acres of land (456.3 square ‘miles) within is corporate
limits. According to Census 2010, the city has an cverall population density of 1,478 persons
per square mile. The city has annexed over 5,000 acres during the past five years, though many
of those acres represent the city's municipal airpott annexad In 2008 and [-25 in 2009, creating
a new southern boundary of the city.”

Climate — Santa Fe belongs to the semi-arid climate zone (Kbéppen B5k),* with chilly winters,
and hot summers. The 24-hour average temperature in the city ranges from 293°F(-1.5*C)in
January to 69.8 °F (21.0 "C} in July. Evenings are much cooler than afternoons due to the
aridity ang elevation, with most days of the year averaging above a 30 °F (17 °C) difference
between the high and low. Snowfall is typically light, and due to the high elevation and low
latitude, snow does not linger on the ground for long. The city usually receives 6 to 8 snowfalls a
year between November and April. Heaviest rainfall gcours in July and August, with the arrival
of the North American Monscon.®

Hydrology — Three major watersheds are present in the County that affect the City of Santa Fe.
The Rio Grande/Santa Fe River Watershed covers most of the County, including the Rio
Grande and Espanola Basins, as well as the west flank of the Sangre de Cristo Mountains and
the Sandia Mountains. The Rio Pecos Watershed is located in the eastern portion of the County
on the southern and eastemn flanks of the Sangre de Cristo Mountains. The Estancia Basin
Watershad is a closed basin, having no surface water drainage outlet; this watershed is lotated

! hitp: e, Usgs.gov!

2 hitp:fiquickfacts census gowafistates/35/3570500 hm

? Sanla Fe Trends Report hrtp:fh.mw.-.r.santafenm.guw’DocumentGentaeromeNiawﬁma-B
* hitp:ffen wikipadia.nrgmriki.n'b(%cS%Bﬁppen_climate_classiﬁcahc-n

* hitp-fte n wikipedia orgiwki/Santa_Fs,_New_Mexico
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SECTION 1 - INTRODUCTION

in the southern portion of the County.

Natural Resources — The City of Santa Fe and the surrounding area is located within areas of
forests, grasslands, and rivers of northern New Mexico. The watersheds and surrounding
mountains contain conifer forests including species of Douglas fir (Pseudotsuga menziesh),
Englemann Spruce (Picea engefmannii) and White Fir (Abies concolor) at the highest
clevations. As elevation decreases, mixed conifer forests (including aspen {Fopulus
iremuloides) forests) become prominent. Ponderosa Pine (Pinus ponderosa) and Gambel Gak
(Quarcus gambelii} forests become predominant at elevations of approximately 8500 to 7500
feet. As the elevation continues to decrease, Pinyon (Pinus edulis) and juniper {Juniperus
monosperma) woodlands and juniper grasslands blend into high elevation deserts at elevations
ranging from 7500 to 6500 feet.

Santa Fa, New Mexico Demographics

Population — As of the 2010 census, there were 67,047 people residing in the city (Table 1). It
should be noted that following annexation on January 1, 2014, the City's population is estimated
at £2,000. Further annexation is planned in 2018. For purposes of this mitigation plan, 2010
census data is used to provide a more consistent average of demographics in the City. During
future updates, these numbers will be updated accordingly.

Table 1; City of Santa Fe, Kew Mexico Population by Decades

Census Population %t
1850 4,846 —
1860 4 B35 —4 4%
1870 4,758 2.6%
1880 8,635 39.5%
1890 6,185 -8.8%
1900 5,603 -9.4%
1910 5,073 -9.5%
1920 7.326 44 4%
1930 11,176 52 6%
1940 20,325 81.8%
1950 27,998 37.8%
1960 34304 22 8%
1970 41,167 19.7%
1980 48,053 16.7%
1990 52,303 8.8%
2000 61,109 16.8%
2010 67.047 11.2%

Soume: (1.5, Buresy of Cengus

The racial makeup of the city residents was 46.2% White; 1.3% Native American; 1.4% Asian,
48.7% Hispanic; 1.3% Two or more races; 0.8% Black alone; 0.3% Cthar Race alone; and
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SECTICN 1 — INTRCDUCTION

0.04% Native Hawaiian and Cther Pacific Islander alone.® Figure 4 outlines the City of Santa
Fe's racial makeup.

Figure 4: City of Santa Fe, New Maxlco Ractal Makeup
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Source: 2010 US Census .

As of the census of 20107 there were 67,947 people, 37,200 households, and 27,211 families
living in the city. The population density was 1,666.1 people per square mile (643 .4/km?). There
were 30,533 housing units at an average density of §17.8 per square mile (315.8/km’).

There were 27,569 households out of which 24.1% had children under the age of 18 living with
them, 37.6% were mamied couples living together, 12.1% had a female householder with no
husband present, and 45.5?% wera non-families. 36.4% of all households were made up of
individuals living alone and 10.2% had someone living alone who was 85 years of age or older.
The average household size was 2.20 and the average family size was 2.90.

The age distribution was 20.3% under 18, 8.8% from 18 to 24, 28.0% from 25 to 44, 28.0% from
45 to 64, and 13.9% who were 65 or older. The median age was 40 years. For every 100
females there were 91.7 males. For every 100 females age 18 and over, there were 89.0 males.

® Santa Fe tcity], New Mexico". State & County QuickFacts. U5, Census Bureaw.
!;-ltp:ﬂquickfacts_cenSus.gqufd.fstatas.faﬁfﬂﬁ?ﬂﬁﬂﬂ.html and hilp:hawvew city-data comdcity/Santa-Fe-New-Mexica html
Amearican FactFindar”. Uinited States Census Bureau. htip:fifacthnder cansus. gov. Retrigved 2008-01-31,
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SECTION 1 — INTRODUCTION

The median income for a household in the city was $40,332, and the median income for a family
was $49,705. Males had a median income of $32,373 versus %27 431 for famales. The per
capita income for the city was $25,454. About 9.5% of families and 12.3% of the population
were below the poverty line, including 17.2% of those under age 18 and 9.2% of those age 65
or over, Table 2 provides an overview of the City of Santa Fe population and the Santa Fe

County.
Taile 2: New Maxlca Population by Jurisletion

: Santa Fa, New Mexico
County Population City Population:

Santa Fe 144,168 Santa Fe 67,547

Source: 2010 US Cansus

Based on the 2010 Census information for the county and city, Santa Fe makes up 47% of the
total population for the county. Table 3 shows projected populations far the State, Santa Fe
County and the City of Santa population until 2040. Projected populations for the State and
county are based on the UNM Bureau of Business & Economic Research (BBER) Geospatial
and Population Studies Group {GPS} and the City of Santa Fe projections are based on a 0.9%
annual increase between 2000 — 2010, as reparted in the City of Santa Fe's annual report titled
“Santa Fe Trends 2012"%

Table 3: City of Santa Fe Projected Populations {1850 - 2030)

Asuf..luly‘l_... . _
Location 2010 2018 | 2020 2025 on30| 2086 | @ 2040

Naw Mexico 2 085,826 | 2,208,450 | 2,351,724 | 2,487 227 2613,332 | 2,727,118 | 2,827,682

g:':f:t:“ 144522 | 154,756 | 164,006 [ 171906 | 178,124 | 182410 ( 184,832

City of Santa Fe 67,8478 88,253 65,321 68 380 68,458 88 526 68 504

Source: Bureau of Busiress and Economic fesearch, Univarsiy OF New Mexico; hittp: ifbsber unm. edwidermo/PopPro Tabled him
and Santa Fe Trends 2012, Santa Fe Trends Repor hltp:.fhmu.santafenm.gnwDucunenIGarﬂerﬂ-ImM 10468

Mote: Clty of Senla Fa projected pu;'hrauum baaed of a 0.9% annial Incresse In population. mulliplied by 5 years and appled to
gach S-year date projection.

Santa Fe, New Mexico Economy

Employment and Income — Santa Fe's economy has been based largely on tourism and state
government, as it's the capitol of New Mexico and the government is the largest employer in the
area. In 2011, wage & salary jobs in the private sector employed 45,000 in the County, while
16,300 individuals were employed in the public sector. Employment by leading sectors
included:

¥ Santa Fe Trends Repeort tittp_iwww. santafenm, gowDocumentCenterHome/iew1 468

Hrnzerd Midgaron Plan — ity of Santa Fe, New Mexice
Lyt — Sorre 2014

B-2dng Veniures, LLE




SECTION 1 — INTRODUCTION

« Government (fed., state, local) — 18,300 {22%})
+ Health Care/Social Assistance — 9,300 (13%)
+ Retail - 9,000 {12%)

« Accommaodations/Food Service — 7,800 (11%)
+ Construction — 2,800 (4%)

Per Caplta Personal Income — In 2010, the City of Santa Fe had a per capita personal income
(PCPI) of $25,454 and ranked 18" in the State of New Mexico.®

Utilities
« Electric services are provided by the PNM.
« Natural gas service provided by new Mexico Gas Company
» Telephone and High Speed Inigrnet provided by (west
+ High-Speed internet provided by Cyber Mesa
+ Telephone, High-Speed Internet and Cable Television provided by Comcast
« ‘Wireless Telephona provided by numearous carriers

Water and Wastewater — The Public Utilities Department is responsible for efficiently managing
water wastewater, solid waste and water for fire protection services that will ensure the delivery
of high quality and reliable water and wastawater sarvices in the City of Santa Fe.

Solid Waste Management — The Santa Fe Solid Waste Management Agency
operates Caja del Rio Landfil and Buckman Road Recycling & Transfer Station (BuRRT}. The
Agency works with the City of Santa Fe and Santa Fe County to help Santa Fe rethink their waste
and reduce the impact on our enwironment. The Santa Fe Solid Waste Management Agency
{SFSWMAY was formed in 1995, under the terms of the New Mexico Joint Powers Agreements
Act, NMSA 1978 Sections 11-1-1- through 11-1-7, by a Joint Powers Agreement executed by
the City of Santa Fe and the County of Santa Fe, New Mexico. The Agreement delegated the
Agency the power to plan for, operate, construct, maintain, repair, replace or expand the Caja
del Ria Landfill ang ultimately the Buckman Road Recycling & Transfer Station (BuRRT)."

Tourism — Tourism & a major elemeant of the Santa Fe economy, with visitors aftracted year-
round by the climate and: related outdoor activities (such ms skiing in years of adequate
snowfall; hiking in other sedscns) plus cultural activities of the city and the region. Most tourist
activity takes place in the historic downtown, especially on and around the Plaza, a one-block
square adjacent to the Palace of the Governors, the original seat of New Mexico's territerial
government since the time of Spanish colonization. Other areas include “Museum Hill", the site
of the major ant museums of the city as well as the Santa Fe International Folk Art Market,
which takes place each year during the second full weekend of July. The Canyon Road arts
area with its galleries is also a major aftraction for locals and visitors alike.

¥ i fien. wikipedia.orgwiki/New_Mexico_tocations_by_per_capita_income
% ity fwww. sfawma org/about-us!
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SECTION 1 - INTRCDUCTION

Air/Rail Transportation Routes — The Albuguerque International Sunport provides most air
service to the region. However, the Santa Fe Municipal Airport (SAF), located in the southwast
corner of the city, is serviced by commercial aifling connections, and private aircraft provides
air access to the community. Over 130,000 commercial passengers traveled through SAF in
2013. Passenger trains and freight trains pass through the middle portion of the County.
Amtrak's Southwest Chief trains eastbound from Los Angeles and westbound from Chicago
meet daily in Lamy, New Mexico (20 miles south of Santa Fe). Santa Fe is also served by the
New Maxico RailRunner Express, a commuter rail line with an average daily ridership of 4,500
passengers, operated by the Rio Metro Regional Transit District. There are 3 RailRunner
stations in Santa Fe (NM 599, South Capital, and the Santa Fe Depot, with a fourth station —
Zia Road — under constructiong.

Vehicular Transportation Routes - Interstate 25 bisects the City of Santa Fe on its northem
route from Albuguerque to Denver, Colorado. US 285/84 connects Santa Fe to the northemn
communities of Tesuque, Nambe, and Pojoaque. US 285/84 also provides access to Los
Alamos via NM 501,

Publlc Transportation — Santa Fe Trails cperates a number of bus routes within the city and
also provides connections to regicnal transit. New Mexico Park and Ride, a division of the New
Mexico Department of Transportation, and the North Central Regional Transit District operate
primarily weekday commuter coach/bus eervice to Santa Fe from Torrance, Rio Arriba, Taos,
San Migual and Los Alamos Countles in addition to shuttle services within Santa Fe connecting
major government activity canters.

Education - The Sarnta Fe Public Schools system is the third largest district in the state of New
Mexico. it is administered by a five-member, nonpartisan board of education that establishes
educational policies and hppuints a superintendent. The public schools in Santa Fe are
operated by Santa Fe Public Schools and have three major High Schocls, four junior high
schools and 20 elementary schools.

The City has three private liberal arts coileges: St. John's College, Santa Fe University of Ar
and Dasign (formerly the College of Santa Fe}, and Southwestern College; plus Santa Fe
Community College and the Institute of American Indian Arts which both lie just outside the City
limits.

The City has six private college preparatory high schools: Santa Fe Waldorf School, St
Michael's High School, Desert Academy, New Mexico School for The Deaf, Santa Fe
Secondary School, and Santa Fe Preparatory School. Santa Fe is home to the Santa Fe Indian
School, an off-reservation school for Native Americans. There are also several charter schools,
including Monte Del Sal, the Academy for Technology and the Classics and Tierra Encantada
Charter High School. The city has many private elementary schools as well, including Little
Earth, Santa Fe Intemational Elementary School, Ric Grande Schgol, Desert Montessori
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SECTION 1 = INTRODUCTION

School, La Mariposa Montessori, Santa Fe School for the Ans, and The Tara School. The
Academy for the Love of Learning is located in southeast Santa Fe."

Y hitpffen.wikipedis.org/wikl/Sa nta_Fe,_New_MexicolGovernmaent
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4, ummaty of Changes

City of Santa Fe HMP Changes

The City of Santa Fe Hazard Mitigation Plan previously approved by FEMA in 2008, must be
updated every five years. This Plan Update will demonstrate the City and participating agency's
commitment to reducing risk and serve as 2 guide for decision makers as they commit
resources to minimize the effects of naturat hazards

The planning process far the 2014 Mitigation Plan Update began in Navember 2012 when a
working group was formed and for the next 17 months the group met to review and update the
plan. Copies of the agenda and meeting summaries are jocated in Appendix A. The 2014
update bhuilds on the 2008 Hazard Mitigation Plan and many areas specifically, the 2013 update
includes:

* Adding the Hazard Mitigation Plan Distribution List

« Adding a list of Acronyms and Definition and Tarms sections atthe b@‘innlng of the
docurment

» Updated and enhanced Community Background providing a more extensive review in
changes of pepulation and development (Section 1) :

v Added Critical Facilities Inventory ta include estimated values. {Sectmn 3)

» More axtensive profiling of all hazards including the use of standardized subsections and
updating of previous eventsfdata through 2012 (Sect_Ii:ln 2)

» Removed analysis of earthquakes; and other hazards to include landslides, land
subsidence, dam failure and volcances in the mitigation plan data since the City is not
suscaptible to these hazards as determined by the MPT (Section 2)

« Agddad the profiling and vulnerability review for space weather (Saction 2}

» Analysis and rol-up risk assessment information (damagefioss information, hazard
prioritization) {(Section 2}

« Summary of Hazard |nvestigation {Section 2)

+ Mare extensive review of vulnerabilities to the ity for each profiled hazard {Section 3)

» Included a table identifying those geals and objectives from the 2008 Hazard Mitigation
Plan and the new goeals and objectives for the updated plan as determined by the MPT

s Included a table of actions from the 2008 Hazard Mitigation Plan showing the status of
those actions and which actions were carried over into the new plan, actions determinad
no lenger a reguirement andfor accomplished (Section 4)

« Enhanced the plan maintenance and review criteria {Saction 5}

During the plan update it was determined that there have been minimal changes in community
development and changes in the climate. |t should be noted that the City is focusing on the
changing climate and are condicting studies on how this is affecting the City of Santa Fe. This
mitigation ptan and the climate change plan the city is working on will complement each in
identifying those vulnerabilities for the future. As data becomes availahle the MPT will incorporate
the data acoardinnly in this Plan.
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SECTION 1 - INTRODUCTION

Clty of Santa Fe, New Mexico Approach

The City of Santa Fe, New Mexico took a multi-agency approach to update this hazard
mitigation plan. To undertake such multi-agency approach, each agency needed to involve its
senior leaders to since they have the legal authority 1o enforce compliance with land use
planning and development issues. Each agency, listad in Table 4, provided some type of
resource (i.e., funding, data, Geographic Information System (GIS), etc.) to support the update
of this hazard mitigation plan, Af the beginning of the project, the City retained the services of a
consultant (B-Sting Ventures, LLC) to guide the MPT through the process and author the plan.

Table 4: HMP Upclate Agency Participants

City of Santa Fe Agency Participants

City of Santa Fe Environmental Services City of Santa Fe Risk Mané'ga:}ant'
Depariment Capartment -

City of Santa Fe Office of Emergency

WManagament City uf Santa Fe Pu_‘g_:_li; Utilities Department

City of Santa Fe Regional Emergency

City of Santa Fe Police Departmgnt Gnmmuni 6 Center (RECC)

Gity of Santa Fe Land Use Départment Gity of Sata Fe Sustainability Depariment

Gity of Santa Fe Finance Depattment - Santa Fe Public Schacls

MM Crepartment of Homeland Security &

City of Santa Fe Fire Department Ermergency Management

Santa Fe Amateur Radio Emergency

City of Santa Fg \Water District Services (SFARES)

City of Santa Fe Transit Departmeant B-Sting Ventures, LLC

h]

Throughout the plan update process, the Santa Fe Emergency Manager (EM) worked tirelessly
to involve city agencies, private sector and focal citizens. These agencies were not only invited
to participate but were truly guided through the entire phased process. A letter of invitation was
sent inviting city agencies/departments, private sector and citizens to participate in the
mitigation update {Appendix A).
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Hazard Mitigation Plan Funding

The Robert T. Stafford Act, Section 404, allows the Federal Emergency Managament Agency
(FEMA} to provide hazard mitigation assistance. The Disaster Mitigation Act of 2000 amended
the Stafford Act to require communities to have a Hazard Mitigation Plan approved in order to
raceive funding assistance from FEMA. To facilitate the development and/or update of Hazard
Mitigation Plans, FEMA established the Hazard Mitigation Grant Program (HMGP). Funding for
updating the City of Santa Fe's Hazard Mitigation Plan was provided by grant through the
Federal Emergency Management Agency and funding the New Mexico Department of
Homeland Security and Emergency Management. This grant funding was provided to establish
the City's long-term strategy for reducing its risks from natural hazards. City of Santa Fe Office
of Emergency Management was the recipient of the funding for coordinating planning and
update of the hazard mitigation plan.

Plan Preparation

The City of Santa Fe's Hazard Mitigation Plan is a collaborative effort of the waork of many
people who comprise the Santa Fe Mitigation Planning Team (MPT). The MPT retained the
services of B-Sting Ventures, LLC {the contractor) in November 2012 to support the planning
process and produce the updated plan. The MPT addressed specific topics related to the
development of the Hazard Mitigation Plan at scheduled meetings. Between mestings,
members pravided information to the Santa Fe EM.

Upon formation of the MPT, a meeting was held to discuss the content of the plan. A letter of
invitation was sent requesting participation from various city agencies, private sector, local
citizens, state, and federal departments and agencies (Appendix A). The approach taken by
Santa Fe refied on sound planning concepts and a methodical process to identify City
vulnerabilities and to propose the mitigation actions necessary to avoid or reduce those
vulnerabilities. Each step in the planning process built upen the previous, providing a high level
of assurance that the mitigation actions proposed by the participants and the pricrities of
implementation are valid. Specific staps in the process included the following:

Hazard Mitigation Plan Update Kickoff Meeting

A kickoff meeting occurred on November 28, 2012 at 9:00 am. at the City's Office of
Emergency Management Conference Room. This meeting was attended by key city agency
officials who were essential in helping this project mave forward. The City's EM introduced the
contractor hired to assist in the update and meeting task requirements. The contractor provided
an overview of what mitigation planning is and the required involvement of agencies at all levels.
The contractor stressed the importance of data collection and sllewing for the opportunity to
bring in key stakeholders who have essential data elements for inclusion and allowing the public
the opportunity to be involved throughout the process. This meeting led to the project initiation
meeting a few weeks later that started the project of updating the HMP.
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Project Initiatlon

At the start of the mitigation planning process the EM, made presentations sbout the Flan
update to City agencies during their weekly meetings and solicited support during the HMP
update. Santa Fe OEM conducted a meeting on December 10, 2012 at 10:00 am. at
Community Convention Center located at 201 W. Marcy Avenue Santa Fe, NM. This meeting
identified the purpose of mitigation planning, the importance of public input during plan
development, how the plan will enable the city to seek federal funding for hazard mitigation
projects and what is required from each agency to successfully develop the mitigation plan. At
this meeting a series of additional meetings were established to begin the HMP update and
discuss those topics that are required review and updating the plan. Meetings times and
lecations included:

« January 23, 2013 at the Community Convention Center
« February 26, 2013 at the Community Convention Genter
= March 26, 2013 at the Community Convention Center

»  May 8, 2013 at the Community Convention Canter

At the December 10, 2042 the MPT began working on updating the HMP. Meetings were held
with the MPT and assignments were made to the members for gathering data, taking phetos,
constructing data on past hazards and conducting meetings City agencies/departments. iman
effort to include local citizens in the HMP update process, the Santa Fe EM, with guidance from
the contractor, developed a wehsite where citizens could go out and provide their feedback on
natural hazards in their community. Appendix C provides an overview of the hazard
assessment that was available for citizens. Additionally, the Santa Fe EM advertised this
hazard assessment and encouraged maximum participation from City agencies/departments to
review and il out the assessment and provide input in the update process.

Appendix & contains copies of meeting minutes and attendees for each meating scheduled.
Appendix C provides an overview of responses to questionnaires and additional information
fram the MPT on determining which natural hazards rank highest in the city. In addition, the
DHSEM State Hazard Mitigation Officer (SHMO) attended the kickoff meeting to assist in
mitigation planning and provide any additional support in developing the hazard ritigation plan.

During plan development, the contractor sent sections of the HMP to the Santa Fe EM, who
disseminated the information to MPT members for review. All members of the MPT were kept
informed by personal mesetings, email or telephone. Their input was shared with the MPT
mambers through discussion at MPT meetings, eémail, telephone and through personal contact.
The MPT members then submitted revisions or additional details. The Santa Fe EM then
presented the revisions to the contractor, who incorporated them into the plan.

The contractor assembled the final draft of the plan for distribution ta MPT members for review
on September 9, 2013 with comments due to the Santa Fe EM and B3V no latar than October
9 2013. A complete “final” draft was sent to NMDHSEM fer review in June, 2014 The plan was
provided to FEMA for review on [insert date]. Once the plan is approved, the HMP will be
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adopted by the City. The Disaster Mitigation Act (DMA} of 2000 {DMAZK) stipulates the
minimurm content of all logal hazard mitigation plans. The City of Santa Fe Hazard Mitigation
Plan meets or exceeds the required content for a “standard” local hazard mitigation plan. The
MPT developed the content of the Plan using the following step-by-step process to collect
infarmation, compile the plan, and review,

Hazard ldentification and Risk Assessment — The MPT reviewed hazards identified in their
current plan and reevaluated hazards to determine if the threat still exists, changed in severity
and rigk and if any other hazards not identified warrant the need to be included in the HMP
update. Where possible, specific geographic areas subject to the impacts of the identified
hazards were mapped using GIS. The MPT considered the probability of a hazard occurring in
ah area and its impact on pubiic health and safety, property, the economy, and the environment.

The MPT had access to information and resources regarding hazard identification and risk
estimation, although the level of detail varied among the participating agencies. Planning team
members representing agencies provided hazard specific maps, such as floadpizin: delineation
maps, whenever possible and performed GIS-based analyses of hazard areas and the location
of infrastruciure, critical facilities, and other properties located within the City. The MPT also
conducted & methodical, qualitative examinaticn of the wulnerability of important facilities,
systems, and neighbarhoods to the impacts of future disasters. The GIS data was used to
identify specific vulnerabilities that could be addressed by spacific mitigation actions. The MFT
also reviewed tne history of disasters in the City and assessed the need for specific mitigation
actions based on the type and location of damage caused by past events.

Finally, the assessment of community vulnerabilities included a review of existing codes, plans,
policies, programs, and regulations used by city agencies to see if existing provisions and
requirements adequately address the hazards that pose the greatest risk to the community. If
neaded, the participating agency can now revise existing codes or develop additional codes,
plans, ar policies that encourage development outside of hazard areas.

Goals, Objectives, and Alternative Mitigation Actions — Based on this understanding of the
problems faced by the city, a series of goals and objsctives were identified by the MPT to guide
subsequent planning activities. In addition, a series of alternative mitigation actions were
identified to address these geals and objectives.

Mitigation Plan and Implementation Strategy — The MPT met on March 26, 2013 to
determine the priorities for actions from among the alternatives and develop a specific
implementation strategy including details about the organizations responsible for carrying out
the action, their estimated cost, possible funding sources, and timelines for implementation.
Three additional areas are important to note regarding the planning process: Community
Participation, Public involvement, and Regulatory Compliance.

Community Participation — As noted, the Santa Fe EM provided many opportunities for

bringing the community into the HMP update process. All meeting agendas were posted on the
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City's website at a minimum 30 days prior to a schedule meeting. Minutes and the
presentations from each meeting were posted on the website with a contract number for the
Santa Fe EM should the public have guestions or wanted to provide any additional input from
the meeting. Opportunities were alsc provided for interested parties and communities to review
and comment on the work-in-progress for the Flan.

Public Involvement — The MPT cenducted a series of public involvement initiatives to educate
stakeholders about their risks, involve them in identifying issues, and educate them about
mitigation options available to them. The initiatives included:

+ Public_ Response Questionnaires to develop lists of potential mitigation actions by
soliciting community input regarding vulnerabilities and potential solutions. Citizens were
invited to participate by prioritizing the hazards and suggesting possible solutions, which
formed the basis for researching alternatives and developing evaluation criteria for
selecting mitigation actions. Cuestionnaires were distributed agency/department offices
for distribution within each community.

» Press Releases to announce the availability of the updated Draft Hazard Mitigation Plan
for public review and comment {see Appendix B for copies of public notices). Press
releases were printed in the local newspaper.

« Presentations to the City of Santa Fe Council for the Final versions of the Plan informing
them of proposed mitigation actions and thelr implementation schedule, and sseking
support for adopting the Plan.

« Presentations to the public to provide an overview on mitigation and the efforts
undertaken to updste the plan. This also provided an opporiunity for the public to
provide any additional comments or suggestions for the updated plan.

Regulatory Compliance — Te qualify for certain forms of federal aid for pre- and post-disaster
funding, local jurisdictions must comply with the federal Disaster Mitigation Act of 2000 (DMA
2000) and its implementing regulations (44 CFR Section 201.6, published February 26, 2002},
DMA 2000 intends for hazard mitigation plans to remain relevant and current. Therefore, it
requires that State hazard mitigation plans are updated every three years and local plans,
including the City of Santa Fa, every five years. This means that the Hazard Mitigation Plan for
Santa Fe, New Mexico uses a five year planning herizon that is designed to carry the City
thraugh the next five years, after which its assumptions, goals, objectives, etc. will be revisited
and the plan resubmitted for approval

Mitigaticn Planning Participants — The members of the MPT and other subject matter experts
who were consulted in the planning process brought to the table a wide variety of experience
not necessarily related to their current jobs. Their institutional knowledge, along with the specific
program experience of their current job pasitions, made all participants in the planning process
uniquely qualified to assist the mitigation planning effort. These people, agencies, and
interested groups participated by attending meetings, sharing informatien by email, and
contributing general and specific information as needed. A list of the City of Santa Fe MPT
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members is provided in Table 5. The Santa Fe EM and contractor coordinated the farmation of

this plan.
Table 5: City of Santa Fe Mitigatizn Flanning Team
Mitigation Planning Team
Name Organlzation Phone Emall Contributlon
. Project Manager - arranged for
g:f of Sfanta Fe ‘ meatings, provided dosuments
Andrew Phelps E e o 505.955-8537 4 ajphelpsg@santafenm.gov to stakehclders, provided
Mmarggncy ¢ background hazard higtory and
anagemen updated mitigation webgibe.
. Provided hazard histary,
Barb Bolirek 2!“k°;53”m Fe | 505-955-5627 | bebolirek@santafenm.gov identified mitigation goals and
sk Managame aclions for the plan.
] Provided dala related to water
. E'“’ff Saﬁa P 505.055.4201 | bhaned iafe ulilities and eritical facilities and
Brian Snyder D:b H'I.:_t Lii It:es b snyder@santafenm.goy identified miligaticn goals for
partmen inclusion in the HMF updale.
Provided data relatad 1o water
City of Banta Fe .
A ulilities and critical facilities and
R B Zaxus Fuhlic Utilitiag 505-055-8641 | rbzasusgsantaberim.gov idsntified mitigation goals for
Departmert inclusian in the HMP updaie,
Frovided data related 1o water
i ) utilities and crificad faalities and
WVicler Archuleta City of Santa Fe S05-055-4370 | vmarchuleta@santafenm.goy identified mitigation goals for
inglugion in the HMF update.
Kalheri City of Santa Fg Providad information related 12
M n.enna Sustatnability 5059552262 | kemorimar@santafenm.gov the clty's sustainability project for
orumar Deperiment inchusion in the HMP update.
City of Santa Fe Provided information related to
Louise Pape Suslainability 505-471-331 | louisepape@@acl.com tha city's sustainahility project for
Deparmeant inclusian in the HMP update,
City of 3anta Fe . . ,
. . Provided information on land use
Matthew O'Reilly | Land Use 505-055-881F | moreilygsantafanm.gay relative o mitigation planning.
Ceparment
, Frovided information on past
Chief Ray Rael City of Sania Fe S05-255-5010 | pirasl@santafznm.gov hazard disasters ang input an

Palice Depertment

geals and actions for the plan.

Dep. Chief
J. Bchaerf

City of Sanla Fe
Falice Department

S05-955-5010

fwschaerfi@santafanm.gov

Frovided informalion on past
hazard disasters and input an
goals and actions far the plah,

Diep. Chisf W,
Johnaon

ity of Sanla Fe
Palice Department

505-955-5010

wijghnsangsantafenm.goy

Provided information on pasgt
hazard digasters and [nput on
goals and actions for the plan.

Don Hineman

City of Santa Fe
ARES and Cilizen

S05-814-8520

dhinsmanggmait. com

Providad infarmabion related to
weather [retired MWS) and
information relatad to
communications for the apace
weather saction,
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Mitigation Planning Team

Contribution

Name Organizaticn Fhone Emall
Provvided information on
. cormunications oulages as
Kan Martinez g:t:' of Sanla Fe £05-992-3006 | krmartinez@santafenm.gov related to space weather and
[dentified mitigation goals and
actiona for the plan.
Provided data relaled to past fire
. . . histories, idenlifiad critical
E';‘:Li;‘fg ‘Ei‘g g';:‘:;:; 505-955-3110 | ejitzenberg@santafenm.goy | faciliies and identifisd mibgabion
goals and actiens for the HMP
update,
Provided information on
City of Santa Fe environmental issues due to past
Cindy Padilla Environmasntal 505-055-22090 | crpadillag@santafenm.gov hazards occumences. Identifizd
Department goals and actions for the HMP
updata,
Provided information to past
City of Santa Fe hazars experienced in tha city
Steve Ainslie Transit EOR-055.2005 | scainshe@sanlaferm.goy from natural hazards, |[dentified
Departremt goals and actions for tha HMP
update.
City of Santa Fa : ;
Teresila Garcia Finance 505-955-6532 | tmygarciag@eantafenm.gov Identified goals and actions for
the HMF updata.
Departrmeant
City of Santa Fe )
M Mergan Finance BO5-855-6530 | mimorgangisantafanm gay Ideniified goals and actions for
the HMP updais,
Departmeant
Providad information on past
. hazards axpanignce and
Gahe Romero g:zl:}::::;:ﬂ:e S05-467-3440 | gromero@sips.info information un the public
schools. ldentified goals and
actions fur tha HMP update,

The City of Santa Fe OEM kept agencies and subject matter experts, who did not participate
with the MPT on a regular basis, informed of the status and content and an opportunity to
review the plan. They will receive copies of the approved plan soon after it is approved in order
for them ta comment and corract errors and omissions for future updates. The City's Emergency
Manager (EM) will continue to expand the list of interested parties as opportunities arise and will
send to them copies of the plan and invite their participation. In addition, the plan will be
available on the city wehbsite.

The City of Santa Fe HMP endarses the efforts of other local, state, and federal, agencies in
addressing mitigation issues for specific hazards in their own strategic and gperational flans,
procedures, and regulations. The Santa Fe EM will continue to ask MPT members and other
subject matter experts to provide input related to their specific agency plans, procedures, and
regulations. Subsequent meetings of the MPT will discuss and possibly incorporate specific
recommendations into future updates of the plan.

»
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SECTION 2 — Hazard Identification / Risk Assessment

Section 2 — Hazard Identification ! Risk Assessment

Section Two: Hazard Identification/Risk Assessment summarizes the results of the first
fundamental task in the planning process whersain hazards that may affect the City of Santa Fe
are identified, profiled, and their potential effects quantified. It describes previous accurrences,
physical characteristics, the likelihood of future occurrence, and the potential severity of an
accurrence. The steps in the process include:

v Hazard Identification - investigates the existence of cerain types of natural and human
caused conditions in and areund the Gity. Hazards that have harmed the City in the past are
likely to happen in the future. Consequently, the hazard identification process begins with
determining whether or not the hazard has occurred previously. in addition, a variety of
sources were used to determine the possibility of other hazards in Santa Fe that may have
mecurred in recent history.

v Hazard Profiles - determing the frequency or probability of future events, their severity, and
factors that may exacerbate their saverity. The Mitigation Planning Team and hazard
mitigation planners used GIS software available through the City of Santa Fe Planning
Dapartment to further investigate the possible implications of a range of hazards. The data
sets used to generate the assessment sometimes lacked sufficient data. In those cases,
hazard probabilities and severities identified in this document are discussed in broad terms,
reflecting the iack of available detailed information. These data limitations are discussed in
the appropriate sections.

v Vulnerability Assessment - uses the information generated in the hazard identification and
profiles to identify locations where Santa Fe residents could suffer the greatest injury or
property damage in the event of a disaster. The vulnerability assessment process identified
the effects of natural hazard events by estimating the relative exposure of people, buildings,
and infrastructure to hazardous conditions. The assessment helped the City set mitigation
priorities by allowing them to focus sttention on areas mast likely to be damaged or most
likely to require early emergency response during a hazard event. The vulnerabilities
identified in this section consist of an inventory of affected structures complated primarily
using GIS to overlay the hazard areas with the locations of individual structures and using
population data from the 2010 Census.

v Risk Assessment - in hazard events requires a full range of information and accurate data,
Several site-specific characteristics—first-floor elevations for flooding, the number of stories,
construction type, foundation type, and the age and congition of the structure for multiple
hazards—determine a stricture’s ability to withstand hazards. In Santa Fe, much of this type
of detailed information is not available. Projected |08 estimates used in this document are
based on 20410 U.S. Census data. The percentage of potential damage to structures varies
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SECTION 2 — Hazard Identification / Risk Assessment

dgepending upon the specific hazard. For example, drought will have no impact on residential
structures, while wildfires typically destroy the entire structure.

The Hazard identification and Risk Assessment {HIRA) is the foundation upon which
subsequent mitigation strategies are based. It is 2 fundamental requirement for the City Hazard
Mitigation Plan to comply with the DMA 2000, This section identifies the natural hazards that
can oceur within the City and provides a systematic analysis of risk and vulnerability to which
the City's population and critical infrastructure are subject. In the past, the Stafford Act only
provided funding for disaster response and recovery and the Hazard Mitigation Grant Program
(HMGP). DMA 2000 stresses the importance of hazard mitigation planning through the HMGP
and establishes new requirements for HMGP and the Public Assistance Program.

DMA 2000 is intended to facilitate cooperation between the state and lecal authorities. It
encourages and rewards local HMP planning, and promotes sustainability as a strategy for
disaster resistance. This enhanced pianning netwark will better enable the City ta project their
mitigation needs, resulting in faster allecation of funding ang more effective risk reducticn
projects.

Hazard Analysis

The geographic area in which Santa Fe is located contalns a number of natural and manmade
hazards of sufficient likelihood of occurrence to warrant discussion. Hazards the MPT identified
as significant to include in this HMP plan include:

»  Wildland fire

«  Floeding

+ Severs weather to include extreme cold and heat

+ Drought

» Man Made hazards to include terrorism, hazmat incidents, nuclear facillty accidents
« Space weather as it impacts communications

This section details the hazard identification and hazard profie steps taken in the risk
assessment. |t includes an identification of the natural hazards that could occur throughout the
City of Santa Fe as well as in the County of Santa Fe that may affect the City, a description of
those hazards, the damage they could cause, a historical review of hazard occurrences, and a
discussion of the probability of future occurrences.

22
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SECTION 2 — Hazard |ldantlfication [ Risk Assessment

Hazard ldentlficatfon

The first step in preparing a risk assessment for the jurisdiction is to identify which naturs)
hazards affect the city. Numerous documents were consulted to include:

o MNew Mexico Natural Hazand Mifigation Plan; September 19, 2013;

= Santa Fe Counly / City of Sania Fa Natural Hazard Mitigation FPlan, December 2008;

« Santa Fe County Community Wildfira Preparedness Flan , May 2008;

= New Mexico Drought Task Force, New Mexico Drought Plan, Update. December 2013
« FEMA Maps of the Communifies, 2012, and

« (fher documents and information provided by each jurisdiclion identifed in the HMP

These Plans were reviewed and the information provided was used to identify and assess risk
to the population and to structures located in areas defined by these plans. (i.e. structures
located in the flood plain, in Wildland Urban Interface). The New Mexico Natural Hazard
Mitigation Plan provided information to the MPT of other hazards that may ogcur in the State.

The Santa Fe County Hazard Mitigation Plan was reviewed because of the City of Santa Fe
location within the County.  Information provided from this document was used to provide the
MPT with assessment of hazards known to the area.

The MPT began with the hazards identified in the previcus HMF and added the hazards
identified in the New Mexico Hazard Mitigation Plan, October 2007 and the draft plan currently
under development. A copy of the form used to avaluate hazerds is located in Appendix C. The
following criteria were used by the MPT to identify hazards (Figures 5, 6 and 7).

Figure 5: Hazard Probablilty Critarla

Has not nccurred
Oceurs less than once every 10 years or more

No
TR T
- NulsagE

Medium

Oceurs less than once every 5 lo 10 years
Cecours once every year o7 up b once every five years

Cad | P | =k )

Figure 6: Hazard Rlsk Criteria

Ne (¢ | Has nat occurrad
“Nuisance™| 1 | Loss of critical faciliies and services for up to one week

2 Loss of critical {acilities and services from one week 1o three
weeks

- 3 | Loss of critical facilities and services for more than three weeks

Medlum
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SECTION 2 - Hazard Identification / Risk Assessment

Figure 7: Hazard Magnitude/Severity

Has nat Oecurned

Negligible property damages {lass than 5% of all buildings and infrastructure)
Megligitle loss af quality of ik
Local emergency response capability is sufficient to manage the hazard

Maderate property damages (15% to 50 of all buildings and infrastructure)

Some loss of quality of life

Emergency response capability, economic and geagraphic effects of the hazard are of
sufficient magnitude to involve one or more counties

« Property damages to greater than 50% of all buildings and infrastructure

» Significant logs of guality of e

» Emergancy response capability, economic and geographic sffects af the hazard are of
sufficient magnilude ta require federal assislance

Table & presents the final hazard assessment. As. noted, hazard identification involved a
combination of input from concerned residents and preliminary research from several state and
federal resources. Table 7 presents a description of the hazards that were identified as likely to
oceur, how they were identified, and why they were identified.

Table 6: City of Santa Fe Hazard Assessmant

o Hazard | Probabllliy? |- Magntuded | .y~ -
Naturaf oz priorty, | Frequency | Severity | S
Severe Waather
{includes High Wind, Winter Storms and 1
Thundaratormns angd Extremne Heat)
Drought 2 Medlum
Wildland f Urban Interface Fires 3 Madium Medium
Floods 4 Medlum
Human-caused Hazards
{including Hazard Material Releasss, CBRNE 5 Medium
Incldentz and Terrorism)
Space Weather 6
Earthquake 7 “No x5 “ﬂ
Expanaive Soil B " Ne L Mo - - NB
Land Subsidence 9 L[ Her o " No
Landslida 10 Mo No No
Volcanoes 12 No Mo " No
Dam Failure 13 No Na Ne
24
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SECTION 2 — Hazard Identification [ Risk Assessment

Toble 7: Summary of Hazard Investigation

| Hazard How Identified Why Identified

= MMDHSEM Hazard Mitigation Flan
Seplember 18, 2013 List

»  Santa Fe County All Hazard Mitigation Plan
2006

= MPT

s Qulreach Io community

»  NMDOHSEM Hazard Mitigation Plan
September 19, 2013 List

Floods, including | =  Santa Fe County All Hazard Mitigation Plan

= Santa Fe County has experienced several
large and devaslating wildfires in the pasl
faw decades

v The New Mexico Foreslry Division indicated
that there are several yearly forest fires,

Witdfire

»  There have been several previous fiood
disaster declarations.

Fiash Floods e = A porfion of Ihe City is in the fioodpiain

= Cutreach fo community

»  HMDHSEM Hazard Miligation Plan »  Thare have baen bwo recent extreme cokd
Savera Weather September 19, 2013 Lisl weather avents in MM that have affected the
extremae col d.rhurat = Santa Fe County All Hazard Miligation Plan citizens of Santa Fe. These events were
weathar events 2006 exacerbated by & nalural gas shonage.

= MFT » MM experienced the hottest June 2013 on

»  Qutreach to community racord

s NMCHSEM Hazard Mitigaiion Plan
September 1%, 2013 List
= Santa Fe County Al Hazard Mitigation Plan

v The Gty has had droughts in the pasl.
= Residents Indicaled that droughts have

Drought 2006 heen a racurring problem,
. MPT s Hew Mexico, meluding Santa Fe, ia cumenlly
«  Outreach to community undergeing a dry weather phass,
=  Sania Fe has several Racliies that handke or
Human-caused process hazardous materials,
Hazards, ingiuding — _w  There have been previous trnsporiation
Hazard::us *  Sanla Fe Gounty All Hazard Mifigation Plen accidents and hazardous malerisis spills.

Materials 2008 s Localized lemarist events, including school

= MPT . .
Releases, CBRNE . violence, have cccunad in Sanla Fe,
Incidents, and = Qulreach io community = The federal and staby governments have
Tarrptiam advised avery jurisdiction o consider the
letrorism hazand.
= FEMA, HOAS and the US Mililary meggnize
Space Weather . MPT space waather as a threat to radio
communicalions

FEMA Disaster Declarations

Disaster declarations, for the county or counties affected by a disaster, are declared by the
President of the United States under the autherity of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act. FEMA then manages the entire process, including making federally-
funded assistance available in declared areas; coordinates emergency rescue and response
efforts: provides emergency resources; and provides other related activities/funding in the
process of aiding citizens and local governments in a nationally-declared disaster. Tables 8, 8
and 10 provide a summary of disaster and emergancy declarations for the State of New Mexico
{based on review of the FEMA web site and the New Mexizo State Hazard Mitigation Plan dated
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SECTION 2 — Hazard Identification / Risk Assessment

September 18, 2013}, with an indication as to whether the City of Santa Fe was part of the
declared area.

Table 8 State of New Mexico Hajnr Disaster 'De::larations 1654 - 2012

. Year | Date Disaster Typa Disaster Number ic"‘-fc“:li‘;;;‘n::lﬁ:d“? Fe |
To013 | w0 | Severs Storme, F1ac§&ﬁ§ and Mudsides 4152 Tves |
o e i e S
2012 24 Aug . Flaeding o 4079 L i
201 . Z3Nov Floodlng ’ 047 No |
2011 24 Mey 5ewere Winter Stm'ms 19ﬁ2 Na !
2010 | 09M3 Severs Sloms and Flooding | 1936 o |
2008 | tadug | " Gevere Storms & Fluoding B R " ho ]
' 200';| S.ﬂprm i S&vereStnms&Tumadnas - 1650 B " Ne - |
o006 | oA | smere Storms & Flooding 1858 T ™
'_26[34 ! E.-pl'.[’ Samr& Storme & F!nodlng T - 151-: : ‘ﬁu R
T2000 . f3May New Mexico Widie | Y328 T “yes ]
1489 26 Sep Severs Storms Y Floodlng 12M M
" 1808 | 29.Jan Sevare Winter Stams N 1202 T Unknowm
Tagas | 7w | Flooding. Sevare Stom : Bo2 ST Unknown
T ige2 | 184un Finoding, Hail, Thunderstamme 845 - Unknown
" tess | Bldan | Gevere Starme, Flooding } ™ TUnknown
“lgaa | 6 Sep ” Severs Slonrs, Flooding Tz T Unkoown ]
f"Jeas | 2a0a | Severe Stoms, Flooding - oz Unkriown
"Jere | z3dun  Savare Siorms, Snovanet, Flooding 589 Unknigwn i
' 1979 | 29 Jan Floading ! o T Linknown '
““l673 | 11May |  Severe Storms, Snow Mell, Figading 380 T Unknown ]
f i1z | 2D Nav ' Heaw Raina, Flbom.ng ) T T Urkeenn |
" arz | 208ep | Hesey Ranm, Floodng | 353 - Linknown ]
vz [ Tawg | Sewem Stome, Flooding [ se T T koo |
Mees 7 1du " gevere Stomms, Flooding | 202 Unknown
Miess | 1sAwg | N Flno;i- | a8 ) Unknown ;
s | stoa | Flosd [ 27 Unknown
Source: FE.HM onfine at nr:p..-’ﬁnm fema gnvﬁemsﬂ.‘mvydasasterﬁaamh o T T
Table 9 State nf New Maxico Emargena:y Daclaratluns. 1954 - 2010
S e S
Yeoar Dats Disaster Type Dizaster Humber I mwcn:f:t;rni:lﬁ::? Fe I
~zas _m? Sen ) Hurrlé.éne Vawna Evacuglion | 3220 T No 7
a0 | 10 May | NewMexcoFie T No ]
“ose | zaal '_'"Extmméﬁe hazara | atza N T Tves
wer | 2Mar T -_Dru!.léjr'l__tm__ T 3 034 o ,,,-,- T yes .
28
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SECTION 2 — Hazard Identificatlon ! Risk Assessment

Spures: FEMA orfing af hitp:demy fema. gavfamatiawsiisesterSearh.o8

Table 10 State of Hew Hexmu Flre Managemant Asmstance Declarations: 1554 - 2013

—| B o S "Disaster . CityofSantaFe |
Yoar | Date Disautar Type Numbar {Santa Fe County)
' ‘ Daclared?
T o1 | smozod | T rres Lagunas Fire soz | e _J
T2z w209tz | RomeroFirs _EQE___i_ Ne N
T | EMeEn2 o Blarico Fire 2681 ) No |
- | ansaie | |, Bane . o v e !
2012 61542012 Little Bear Fire 2079 Mo :
2012 | seemviz |  Whitewaler-Baidy Fire 2878 . Mo
2011 | 6ozl | 777 GonagsonFire i 2638 No |
Tapm1 | soseon " Little Lewis Fire T owss “No B
UL ol S | mCwmrie ol Mo ]
Lpn ¢ osnzaid |  Tackfee 1 w0 N |
2011 ¢ Aot _ _m"‘“ Fre IR A . I
L L N Tire Fira /0 o
W11 | 40201 white Firg 280
| wemer T Guimeere | amss ] N |
os022010 | s SO iR S 4 Mo ]
; 0512412010 C"bm”. e | e Mo
| psO7I2000 Buschweood Fira 2814 | Ne mj
06/25/2008 i Big Springe Flre e | MD |
/2172008 Triga Flre 1 zrez ] T e
wenr | OJo Peak FIre T e | No “:|
w07 | Benpre | e | M ]
06/21/2006  Rivera Mesa Flra | 247 N T
_ i  06¢16/2006 i . Walpais Fire . [ 2644 h Mo I
o t212006 o Ojo Feliz Fire | 263 T e
. DGJGT;Z*DBE - Casa Fire } 263-1 .-I-'J‘D
D1I02EUDB Sniﬂheast Mew Mexica Fn‘e ! 2600 M
”E.éﬁhéﬁm R Bemardo Fire ) ] vE-E;EE ) Ho
§ [ osrzsa04 | " Peppin Fire T me | No |
T o003 | 0612602003 Atrisco Fire (Formerly Bosqus Fire} T2 | wme |
“aoos w1 T Walkefr'é'.ra— '''''' T zaer Ne |
W —
a0z eeryeooz |  Roybal Fire Cumplax R 7
2o -Da.ruexzuuz .., FonlPie e 246 W |
w00z P_'W_E’_‘E“_]? | ... CemoPeliofie cooms o Mo
™ i | T B T

Snume FEMA anfirte at Atn e femna, gw#emaﬂuws.-ﬂmas!e.r&eamﬂ ]
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SECTION 2 — Hazard |dentification / Risk Assessment

Hazard Profiles and Vulnerabllity Assessment’

The remaingder of this section presents profiles and vulnerability assessment information for the
hazards identified above. The order that these hazards are discussed in the remainder of this
repart reflects the order of priority by the majority of departments or agencies as determined by
the Mitigation Planning Team. Table 11 summarizes the comparison of the City of Santa Fe's
vulnerability to each identified hazard, according to the data presented in the remainder of
Section Two. As discussed in the Introduction Section, the following table is a result of the MPT
hazard vulnerability assessment. Based on the assessment, the MPT identified hazards in order
of priority. Appendix C provides an example of the assessment used for determining each
department or agency risk the identified natural hazards.

Table 11: City of Santa Fe Risk Assessment

Clty of Santa Fe, New Maxico
Hazard
Priotity Prohabllity | Magnitude Risk

{ Fraquency | [ Severity
Wiidfire 1 Medium Madium
Floods, including flash floods 2 Madlum
Sevare weather - including winter storms, 3 Hiah
extroma haat and cold 9
Drought 4 High Medlum
Human Caused Hazards — including
Hazard Material Releases, CERNE 5 Medium
Incldents and Tarrorlsm

*Space Waathear g

Nota; Reference figures 5, 6 and 7 for criteria used to evaluate the ldentlfled hazards.
t The MPT added Space Waeathar to the Update due to the Increasing rellance on the power grid
and communications to modarn llving.

As identified in Table 11, only these & hazards are profiled in this plan. Other hazards certainly
exist, although their accurrence is rare and/or their cccurrence has been deemed of relatively
little to no impact {nuisance) an the City of Santa Fe. The MPT added Space Weather to the
update due to the increasing reliance on the power grid and power-dependent communications
to modern living and emergency and disaster response.

Future editions of this plan could include revision and re-ranking of hazards, as well as re-
evaluation of potential loss estimation based upon evolution of data available for use in the
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SECTION 2 — Hazard ldentiflcation f Risk Assessment

HAZUS-MH application. Future impacts have the capability of changing this plan and may
necessitate revision before that identified in Section 4 Plan Maintenance. Information about
hazardous events was obtained by reviewing past state and federal declarations of disasters,
conducting internet searches, and interviewing MPT members.

The City is affected by many natural hazards; there are some that do not affect the region due
to their location, sail profile and geologic structure.  Although earthquakes; and other hazards to
include landslides, land subsidence, dam failure and volcanoes were identified in the 2008
mitigation plan data indicated that the City is not susceptible te these hazards. These hazards
will not be described in the plan.
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SECTION 2 — Hazard Identification / Risk Assessment

Overview — Wildflres in the City of Santa Fe, New Mexico

Wildland fire is defined as any fire burning wildiand vegetation-fuels; it includes prescribed fire,
wildland fire use, and wildfire. Prescribed fires are planned firgs ignited by land managers o
accomplish specific natural resource improvement objectives. Fires that occur from natural
causes, such as lightning, that are then used to achieve management purposes under carefully
controlled conditions with minimal suppression costs are known as wildland fire use WFU).
Wildfires are unwanted and unplanned fires that result from natural ignition, unauthorized
human-causes fire, escaped WFU, or escaped prescribed fire. A wildiand-urban interface
(WU fire is a wildfire oceurring in areas where structures and ather human developments meet
or intermingle with wildland vegetation-fuels. WU fires are a specific concern because they
directly pose risks to human lives, property, structures, and critical infrastructure more so than
the ather types of wildland fires.

Fire behavior is a description of the manner in which a fire reacts to tha influences of fuel,
weather, and topography. Fire behavior is observed and assessed at the flaming front of the
fire and described mast simply in terms of fire intensity (heat released) and rate of spread. The
implications of observed or expected fire behaviar are important components of suppression
strategies and tactics, particularly in terms of the difficulty of cantrot and effectiveness of various
suppression resources. Fire risk is the probability that wildfire will start from natural or human-
caused ignitions. Fire hazard is the presence of ignitable fuel coupied with the influences of
topography and weather, and is directly related to fire behavior. Fire severity, on the other
hand, refers to the immediate effect a fire has on vegetation and soils.

A WU involves areas where communiies and wildland fuel intermix. Every fire season,
catastrophic losses occur as a result of wildfire in WU areas throughout the western United
States. Homes are lost, businesses are destroyed, community infrastructure is damaged, and
most tragically, lives are lost. Precautionary action taken before a wildfire strikes often makes
the difference between saving and losing a structure. Creating a defensible space around
homes. businesses, and other structures is an important component in wildfire hazard reduction.
Providing an effective defensible space can be as basic as pruning trees, planting low-
flammable vegetation, and cleaning up surface vegetation-fuels and other hazards near a home.
These afforts are typically concentrated at a minimum of 30 feet from a building to increase the
chance for structure survival and to create an area for firefighters to safely work.

WUl studies suggest that the intense radiant heat of a wildfire is unlikely to ignite a structure that
is more than 30 feet away as long as there is no direct flame impingement. Studies of home
survivability indicate that homes with noncombustible roofs and a minimum of 30 feet of
defensible space have an 85-percent survival rate [SFC CWFPP, 2008 (Cohen and Saveland
1997)]. Conversely, homes with wood shake roofs and less than 30 feet of defensible space
have a 15 percent survival rate. During a wildfire, structures will burn, wildlife will die or be
injured due to burns or smoke inhalation, and geathfinjury to humans may occur. Wildfires may
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SECTION 2 — Hazard Identification / Risk Assessment

also create mudslides, landslides by removing the vegetative covering along slopes, and floods
and flashfloods due to heat damaged soils that can resist water penetration.

Wildfire Occurrence

Wildfires are uncontrelled fires often oceurring in wildland areas, which can consume houses or
agricultural resources if not contained. Wildfiresfurban interface is defined as the arca where
strustures and other human development blend with undeveloped wildland.

Forest and grassland fires can occur any day throughout the year. Most of the fires occur during
the spring season. The length and severity of burning periods largely depend on the weather
conditions. Low humidity, high winds, below-normai precipitation, and high temperatures that
are frequently present during the spring result in extremely high fira danger. Drought conditions
can alsa hamper efforts to suppress wildfires as decreased water supplies may not prove
adequate to quickly contain the fire. The second most critical period of the year iz fall.
Depending on the weather conditions, a sizeable number of fires may occur between mid-
Cctober and |ate Movember.

As more people choose to build homes, operate businesses, and engage in recreational
activities in areas where wild-lands border more urban areas, the threat to private property from
wildiand fire increases. Creating "defensible” or "survivable" space around structures can make
the difference between returning to an intact home or a smoldering pile of ashes if a wildfire
moves through the area.

Hazard Characteristics

A wildfire is any fire oceurring in a wildiand area (e.g., grassland, forest, brush land) except for
fire under prescription. Wildfires are part of the natural management of forest ecosystems, but
may also be caused by human factors. Natlonally, over 80 percent of forest fires are started by
negligent human behavior such as smoking in wooded areas or improperly extinguishing
campfires. The second most commion cause for wildfire is lightring.

Severity of Occurrence

Topography, fuel, and weather are the three main factors that influence the behavior of a
wildfire. Tapography can direct the course of a fire. Depressions, such as canyons, funnel air
and act as chimneys, intensifying the fire, causing a faster rate of spread. Saddles on ridge tops
draw fires and steep slopes can double the rate of spread, due to the close proximity of fuel
{vegetation). The rate of spread is generally stated in chains per hour, feet per minute, or
meters per minute,

Fuel type, continuity of fuel, and the moisture content of the fuel all effect wildfire behavior.
Continuity of fuel applies bath horizontally across the landscape and vertically, from the ground
surface Up to tree crowns via the understory, Westher can have a profound influence on
wildfires. Wind can direct the course of a fire and increase the rate of spread. High termperatures
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SECTION 2 — Hazard Identification f Risk Assessment

and low humidity can intensify fire, while low temperatures and high humidity can greatly limit
the potential of a fire. Figure 8 identifies those potential wildfire hazard areas in the state of
New Mexico according to fuel type. Several areas around the City of Santa Fe have been

identified with mediurm to high fuel classification.
Figure 8. Potantlal Wildfire Hazard Areas

Source: New Mexico Resource
Geagraphic Information Systerm
Program,
sl Tt wildfire Potential hltp:Hrgis.unrn.eduﬁntrn.cfm; 2m2
T
Hnprm m:'_.._.._#..m.;.-.-.-.:_-. e
I v -

Many factors that determine the potential for fire include relative humidity, moisture ¢ontent of
the fuel, atmospheric stability, drought, available energy of the fuel, prokability of ignition, rate of
spread, and the slope and fuel levels of the area. These factors are taken into account when

determining the fire danger for a spacific area.

Relative Humidity — Relative humidity is the ratio of the amount of moisture in the air to the

amount of moisture necessary to saturate the air at the same temperature and pressure.
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SECTION 2 — Hazard Identification ! Risk Assessment

Relative humidity {(RH) is expressed in percent. RH is measured directly by automated weather
stations or Ly taking wet and dry bulb readings with a2 psychrometer and then appiying the
National Weather Service psychrometric tables applicable to the elevations where the reading
were taken,

Fuel Moisture — Fuel moistures in live herbaceous (annual and perennial), woody (shrubs,
branches, and foliage} fuels, and dry (dead) fuels are calculated and represent approximate
moisture content of the fuel. Fuel moisture [evels are measured in 1-, 10-, 109-, and 100-hour
increments.

The Lower Atmosphere Stability Index or Haines Index — This index is computed fram the
morning soundings from Radiosonde Observation (RAOR) stations across North America, The
index is composed of a stability term and a moisture term. The stability term is derived from the
temperature difference at two atmospheric levels. The moisture term is derived from the dew
point depression at a single atmosphere level. This index has been shown to correlate with
large fire growth on initiating and existing fires where surface winds do not dominate fire
behavior. Haines Indexes range from 2 to 6 for indicating the potential for large fire growth:

2 = Very Low Potential (moist, stable lower atmosphara)
3 = Very Low Potential

4 = Low Potential

5 = Moderate Potential

6 = High Potential {dry, unstable lower atmosphere)

Keetch-Byram Drought Index {KBDI) — used to measure the affects of seasonal drought on
fire potential. The actual numeric vahie of the index is an estimate of the amount of precipitation
{in 100the of inches) needed to bring soll back to saturaticn {(a value of G being saturated). The
index deals with the top B inghes of soil profile so the maximum KBDI value is 800 {B inches),
the amount of precipitation needed to bring the soil back to saturation. The index's relaticnship
to fire is that as the index values increase, the vegetation is subjected to greater stress because
of moisture deficiency. At higher values, living plants die and become fuel, and the dufiflitter
layer becomes more susceptible to fire.

KBDI = §-200: Scil moisture and large class fuel moistures are high and do not contribute
much to fire intensity. This is typical of spring dormant season following winter precipitation.

KBDI = 200-490: Typical of late spring, early growing season. Lower litter and duff layers
are drying and beginning to contribute te fire intensity.

KBDI = 400-600: Typical of late summer, early fall. Lower litter and duff layers actively
contribute to fire intensity and will burn actively,

KBDI = 600-800: Often associated with more severe drought with increased wildfire
oceurrence. Intense, deep burning fires with significant downwind spotting can be expected.
Live fuels can also be expected to burn actively at these levels.
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SECTION 2 — Hazard ldentification / Risk Assessment

The Energy Release Component (ERC) — the estimated potential available energy released
per unit area in the flaming front of a fire. The day-to-day vanations of the ERC are caused by
changes in the maoisture contents of the vanous fuel ciasses, including the 1,000-hour time |ag
class. The ERC is derived from predictions of the rate of heat release per unit area during
flaming combustion and the duration of flaming.

The Ignition Component — a number that relates the probability that 3 fire will result if a
firebrand is introduced into a fine fuel complex. The ignition component can range from zero,
when conditions are cool and damp, to 100 on days when the westher is dry and windy.
Theoretically, on a day when the ignition component registers a 60 approximately §0% of all
firebrands that encounter wildland fuels will require suppression action.

The Spread Component - a numerical value derived from g mathematical model that
integrates the effects of wind and slope with fuel bed and fuel particle properties ta compute the
forward rate of spread at the head of the fire. Output is in units of feet per minute. A Spread
Component of 31 indicates a worst-case, forward rate of spread of approximately 31 fest per
minute. The inputs regquired in to calculate the SC are wind speed, slope, fine fuel moisture
(including the effects of green herbaceous plants), and the moisture content of the foliage and
twigs of living, woody plants. Since the characteristics through which the fire is burning are so
basic in determining the forward rate of spread of the fire frant, a unique SC table is required for
each fuel type. fladicators Source: hitpAwww. nps.gownifcbublic/oll_und_understandingfine ofm)

The high risk conditions outlined above are found in the ferests surrounding Santa Fe due to
both the normal ciimate of the area and the current drought,

Previous Occurrences — Clty of Santa Fa, New Mexico

The Facheco Fire began on June 18, 2011 came within two miles of the Santa Fe Ski Basin
burned over 10,000 acres. The Pacheco Fire threatened the Santa Fe Watershed and the
Santa Fe Ski Area,

While the Pachect Fire was still uncontained, the Las Cenchas Fire started on June 26 in the
Santa Fe National Forest and burned more than 150,000 acres, threatening Los Alamos
Mational Laboratery am the town of Los Alamos. After five days of burning, it became the
largest wildfire in Mew Maxico state history at the time. Although these fires did not burn within
the City of Santa Fe, residents were affected by smoke and the economic impact to tourism and
the closing of LANL, a large employer of in the Santa Fe area.

In May 2000, one of the most damaging wildfires in the State of New Mexico cocurred when a
prescribed burn went out of control in Santa Fe County. The fire, which 15 now known as the
Cermo Grande Fire of 2000, spread quickly to neighboring Los Alamos County. More than
48,000 acres were bumed, with 350 families losing their homes. The fire was declared a
prasidential disaster and a subseguent act of Congress created the Cerro Grande Fire
Assistance Program that has paid out more than $242 million in fire related claims as of
Movernber 13, 2001 (FEMA, 2001). The damage to the community continued after the fire
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SECTION 2 — Hazard Identification / Risk Assessment

ended as increased stormwater runoff from rainfall events rushed down fire-scoured mountains
and hillsides, producing mudslides, erosion, and silting that wiped out roads and utilities.

Frequency

According to the US Forestry Service, Wildfires can occur at any time of day and during any
month of the year, but the peak fire season in New Mexico is normally from March through
June. The length of the fire season and the peak menths vary appreciably from year to year.
Land use, vegetation, amount of combustibie materials present, and weather conditions such as
wind, low humidity, and lack of precipitation are the chief factors in determining the number of
fires and acreage burned. Generally, fires are more likely when vegetation is dry from a winter
with little snow and/or a spring and summer with sparse rainfall. Any small fire in a wooded
area, if not quickly detected and suppressed, can spread out of control. Hurman carelessness,
negligence, and ignorance cause most wildfires. However, some are precipitated by lightning
strikes and in rare instances, spontaneous combustion.

Potential aftermath of wilifires in addition to damage to structures includes severe erosion, and
the silting of streambeds and reservoirs, resulting in damage to the watershed, and flooding due
to a loss of ground cover,

A Community Wildfire Protection Plan (CWPP) is a plan developed by a community in an area
at-risk from wildfire. The Community Wildfire Protection Planning process is the collaboration
hetween communities and agencies interested in reducing wildfire risk. A valid CWPP has three
minimum requirements. First, the plan must be collaboratively developed by local and state
government representatives in consultation with federal agencies and other interested parties.
Second, the plan must identify and prioritize areas for hazardous fuel reduction treatments, as
well as recommending methods of treatments that will protect at-risk communities and essential
infrastructure. Third, the pian must recommend measures that homeowners and communities
can take to reduce ignitability of structures throughout the area addressed by the plan.

The statutory definition of a CWPP appears in Title | of the Healthy Forest Restoration Act of
2003 (HFRA}. The HRFA decrees that communities, which have a CWPR in place, will be a
priarity for recefving hazardous fuels reduction funding administrated by the USFS and BLM.
Figure 9 on the following page shows Community Whidfire Protection Plan {CWFPP) coverage in
New Mexico as of December 1, 2012 identifies a current Santa Fe County (City of Santa Fe)
CWPP.

6

Fazard Mitlgarion Plan — Cine of Santy Fe, Mew Mexlco
Lrafl — Sdune 2074

B-ddeg versfurss, LG



SECTION 2 = Hazard Identification / Risk Assessment

Figura9: New Maxice CWPP Coverage as of December 1, 2012

2010 New Mexico CWPP Coverage

Source: New Mexico Fire Plan hitp e ernnrd state. nmous/FDFireMgt/F ire. htm

Santa Fe County and by extension the City of Santa Fe is extremeiy susceptible to wildfire due
to the arid climate, ongoing drought, and unhealthy forests. |n addition, much of the heavily
forested areas in Santa Fe County are located on steep slopes, including much of the water
shed areas, which aid in the spread of fires and add to the difficulty of fighting a wildfire. These
factors although more prevalent in the County contribute to the severity of wildfires that may
spread to the City. Several factars contribute to the degradation of forasts in the Southwest:

A5 a result, wildland-urban interface areas of Santa Fe County contain tree densities that are
several imes greater than what is considered to be a healthy forest, with thick stands of stunted
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SECTION 2 — Hazard ldentification / Risk Assessment

trees and large accurnulations of fuels. The higher-than-normal tree densities and accumulation
of fuels present a significant continued threat of wildfire to structures located in the wildland-
urban interface area.

The 2008 Santa Fe County CWPP’s Core Team and input from the public meetings has
identified the Santa Fe Watershed as an area in need of protection from wildfires. The Santa Fe
Watershed is an important a source of municipal water. The Santa Fe River, which is located in
the Santa Fe Watershed provides water supply to two reservoirs the MeClure, Nichols, and Two
Mile reservoirs. The estimated total area of the watershed area is 17,520 acres of this the City
of Santa Fe owns 1,124 acres. The Santa Fe Watershed provides 40% of the water supply to
the City of Santa Fe {Santa Fe County CWPP, 2008).

Severity and Probability of Occurrence

Forestland in Santa Fe County is extremely susceptible to wildfire due to the anid climate, recent
drought, and degraded timber stands. In addition, much of the heavily forested areas in Santa
Fe County are located on steep slopes, which aid in the spread of fires and add to-the difficulty
of fighting a wildfire. Several factors contribute to the degradation of forests in the Southwest:

v Increased tree density and decreased grass and forb (broad-leaved herbs that grow in
fields, prairies, or meadows) cover.

v Past forest fire suppression practices and livestock overgrazing that resulted in the
unnaturally heavy accumulation of live and dead vegetation and led to “doghair” thickets
of pondergsa pine trees.

v Carly logging activity in different regions that creates artificial fuel breaks, alters the local
microclimate, and modifies forest composition and age structure [SF HMP 2008,
{Gilmore, 1998)].

As a result, wildland-urban interface areas of Santa Fe County contain tree densities that are
several times greater than what is considered to be a healthy forest, with thick stands of stunted
treas and |arge accumulations of fuels. The higher-than-normal tree gensities and accumulation
of fuels present a significant continued threat of wildfire to structures located in the wildland-
urban interface area, Table 12 shows those fires over 100 acres in size on record within Santa
Fe County. Though not in the dity, these fires could have potential for causing problems during
the event and with issues following the event {debris in watershed affecting downstream
recipients) as discussed in the vuinerability section of this assessment.

Table 12: Firas Over 100 Acres in Size on Record within $anta Fe County (1570 to 2013}

Name Start Date Acras Bumed
Lnknawn May 10,1888 122
Frijoles June 15,1893 2528
Quemado June 15,1893 4,300
Lamy | May 3.1 IS 220
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Narne Start Date Acres Burned
Familia May 31,1896 300
_Ramada March 4,1598 600
Windmill March 10,1998 100
Curvey March 12,1998 125
Turqueise June 15,2000 100
Borrego May 22,2002 12,995
Malina June 32003 ao0
Capulin June 23,2003 7429
Mosely June 15 2006 1,250
Pacheo June 18, 2012 10,000

Source: Sante Fa Country CAPP, 2008

Vulnerability Assessment — Willdfires
Existing Community Assets

The Santa Fe River located in the Santa Fe Watershed provides water supply to the McClure,
Nichols, and Twa Mile reservoirs. The estimated total area of the watershed area is 17,520
acres. The Santa Fe National Forest is responsible for 15,483 acres, of which half of is located
in the Pecos Wilderness: The City of Santa Fe owns 1,124 acres; The Randall Davey Audubon
Society owns 135 acres, The Nature Conservancy owns 280 acres; And the remaining 478
acres are privately owned [Santa Fe County CWPF, 2008 {Steelman and Kunkel 2003)]

A wildfire on the upper siopes of the watershed or one that enters the watershed from adjacent
drainages during a severe fire season could gasily transiton to & sustained crown fire.
Resistance to control from this extreme fire behavior would be high, particulary where
numerous spot fires could ignite more than a mile from the main fire and threaten pumerous
values.

Loss of structures in adjacent communities, threats to life and recreational and scenic values,
savere soil erosion, and sedimentation are all possible. Damage to the city of Santa Fe's
drinking water supply, of which 40% is provided by the Santa Fe Watershed (Steelman and
Kunkel 2003},and potential flocding into parts of Santa Fe are realistic, undesirable outcomes
from such a high intensity wildfire. Resulting ecclegical damage, reminiscent of the 2000 Cerro
Grande fire, would require decades to recaver. Risk/hazard rating for the Santa Fe Watershed is
Very High (Santa Fe County CWFPP, 2008)

The impact of wildfire on the City of Santa Fe should not be measured by the number of acres
or structures burned ar the actual cost of suppression only. A recent study, The Full Cost of
New Mexico Wildfires, January 2013 sites less obvious costs:
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» Alteration of wildlife habitat

« Damage to watershed and water supply

« Damage to public recreation faciiities

+ Evacuation of adjacent communities

o  Tourism impadt

« Damage to timber resources

» Destruction of cultural and archagological sites
« (Costs of rehabilitztion and restoration

= FPublic health impacts

= Transpiration impacts.

These costs do not end when the wildfire is contained but can continue for years after an event.
Additionally these impacts will affect neighboring communities with no regard to political
boundaries.

Critical Facilities

The Santa Fe watershed that supplies approximately 40% of the City of Santa Fe's water is
located in one of the most vulnerable areas of the State. A wildfire in the watershed would
threaten the water supply for the City.

Future Development Trends

In recent years, New Mexico, and Santa Fe County in particular have experienced an increase
in population, especially in areas located in or near forest/range lands. Increasing residential
development inte wildland-urban interface areas will likely increase the gocurrence of human-
caused fires and the number of people and property at risk due to wildfire, As picturesque
forested lands are transformed into residential areas, the wildiand-utban interface area
increases, creating more risk for both the forest and the population residing there.

There are cumently 2,717 undeveloped acres in Santa Fe County identified as high wildfire
yuinerability. Santa Fe is the largest city in the County and may annex portions of these
undeveloped acres. Assuming 1-acre ot sizes, this translates into hetween 2,000-3,000
developable lots in the County. In the absence of data regarding the amount of developable,
vacant land, the aforementloned numbers are a rough estimate of the maximum potential for
future devetopment, although it is unlikely that the entire area is developable,

Recent enactment of a wildland-urban interface fire code in the County and the Clty of Santa Fe
will help to mitigate the impact of wildfires on vulnerable residential areas and make new
subdivisions more fire registant.  Traditional tactics for preventing wildfires have focused on fire
suppression.  Rather than trying to stop all wildfires, mitigation measures included in the new
code focus on reducing fuel loads and creating defensible spaces to reduce structural damage
caused by wildfires. More specific mitigation goals and acticns are detailed in Section 3 of this
document.
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Conclusions — Wildfires
Summary of Hazard Identification and Vulnerabllity Assessment

Past experience has proven that wildfires can be a significant threat to the citizens, structures,
infrastructure, and natural résources within Samta Fe. Although most of the vulnerability to
wildfires occurs cutside the City the effect of any nearby wildfire does affect the health and
ecanomic welfare of City residents. Most importantly, the City of Santa Fe water supply is within
the high-risk wildfire areas. As a result, the Mitigation Planning Team has identified the wildfire
hazard as the first priority in the Plan,

What Can Be Mitigated?

Mitigation options for wildland fire need fo address not only the management of fuels, but also
the potential for growing population in wildfire threat areas.

Traditional tactics for preventing wildfires have focused on fire suppression. Rather than trying
to stop all wildfires, mitigation measures such as reducing fuel loads and creating defensible
spaces aim to reduce the damage caused by wildfires, More specific mitigation goals and
actions are detailed in Section 3 of this document.

Climate Change: The National Aercnautics and Space Administration (NASA) and NOAA,
agree that climate change is occurring and that humans are contributing to it. Numerous
scientific organizations have similar statements, both in the United States and abroad.

Scientists are still researching a number of important questions, including exactly how much the
Earth will warm, how quickly it will warm, and what the consequences of the warming will be in
specific regions of the world. Scientists continue to research these questions so we can be
batter informed about how to plan for a changing climate. Howewver, enough cerainty exists
about basic causes and effects of climate change to justify taking actions that reduce future
risks (EPA.gov, 2013)

The Santa Fe County CWPP addresses climate change in its 2008 plan. Recent climate
patterns have degraded natural fire regimes, climate change has also played an exdensive role
in altering fire occurrence and severity, influencing the vegetative cover and available burnable
fuel across the western landscape. In the past few years, fires have grown to record sizes, are
burning earlier and longer, and are busning hotter and more intensely than they have in the past
[Westerling et al. 2008]. According to the National Interagency Fire Center (NIFC), ccourrence
of catastrophic wildfires has greatly increased over the last 20 years. Westerling et al. {2006)
claim that a study of large wildfires {approximately 988 acres) throughout the western United
States from 1970 to 2003 saw a pronounced increase in freguency of fire since the mid 1980s.
Fires from 1987 to 2003 have been four times more frequent than the 1970 to 1986 average.
After 1987, the length of the fire season has also been ohserved to increase by 78 days. Within
just the last seven years, a record number of acreages have burned, and numbers are
continually getting larger [NIFC 2008].
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According to the Santa Fa CWPP changes in relative humidity have been blamed for much of
these changes as increased drying over much of the Southwest has led to an increase in days
with high fire danger. Western grasslands are predicted to underge increased expansion of
woodier vegetation, such as pifion juniper, associated with increased precipitation occurring
during typical wet seasons. Summer months are predicted to be hotter and longer, which will
also contribute to increased fire risk. Under greater climatic extremes widely predicted
throughout the U.8., fire behavior is expected to becomea more erratic, with longer flame lengths,
increased torching and crowning, and more rapid runs and blowups associated with extremely
dry conditions.

In a Government Accountability Office (2007) report on climate change and federal lands,
natural resource experts from numerous federal and state agencies as well as leading academic
experts predict that climate change will cause forest fires to grow in size and severity. This in
turn will impact the safety of communities located not just in WUIs but in even |arger areas as a
resuit of impaired air quality resulting from vast smoke production. Experts working under the
auspices of the DOEs Accelerated Climate Prediction Initiative similarly wam of the increased
risks. The costs of fire suppression as well as the expense of fire preparedness are likely to
increase in parallel with increasingly larger fires (Santa Fe CWPP, 2013).
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Mationwide, hundreds of floods occur each year; making flooding ene of the most common
hazards in all 50 states and U.S. territories. Most injuries and deaths from flooding happen
when people are swept away by flood currents and most property damage results from
inundation by sedimant-filled water. The majority of flood events in the U.5. involve inundation
of floodptains (8ee Figure 10) associated with rivers and streams and shoreling inundation along
lakes and coastlines.

Mormal Water Eevet

' : Stream Channet

Source: Understanding Your Risks — FEMA Publicaban 386-2, page 2-12,

This type of flooding typically results from large-scale weather systems generating prolonged
rainfall or from iocally intense storms or from snowmelt. For the purposes of this repor, this
type of flooding is referred to as “riverine flooding” and is characterized by a gradual and
predictable rise in a river or stream due to persistent precipitation. After the stream or river
overflows its banks, the land nearby remains under water for an extended peried of time.
Afthough the State of New Mexico and Santa Fe may experience riverine fiooding, flash flocding
is @ mare common and more damaging type of flooding. Flash floods are aptly named: they
occur suddenly after a brief but intense downpour; they move quickly and end abruptly.
Although the duration of these avents is usually brief, the damages can be quite severe. People
are often surprised at how gquickly a normally dry arroyo can become a raging torrent.  Flash
floods are the primary weather-related killer with around 140 deaths recorded in the .S, each
year. Flash floods are common and freguent in New Mexico, and, as a result, New Mexico has
the tenth highest flash flood fatality rate in the nation.

Flash flooding also produces ercsion and mud and debris flows that damage homes and
infrastructure. Flash floods result as a secondary effect from other types of disasters, including
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large wildfires and dam breaks. Wildfires remove vegetative cover and alter soil characteristics,
increasing the quantity and velocity of stormwater runoff. Banks and sgils previously stabilized
by vegetation are quickly eroded by rainwater on unprotected soils,

HAZARD PROFILE—FLASH FLOODS
Hazard Characteristics

Flash floods occur in developed areas from intense rainfall flowing into overburdened dry
riverbeds, amoyos and man-made stormwater structures. Flash flooding in undeveloped areas
is likely to oceur when heavy rains fall on impervious desert soils or previously saturated soils.
Summer thunderstarms that deposited large quantities of rainfall over a short period of time
have also produced flash flooding. Flash floods peak during the Southwest monsocn seascn of
July and August,

Flash floods are more likely to occur in places with steep slopes and narrow stream valleys, and
along small tributary streams. In urban areas, parking lots and other impervious surfaces that
shed water rapidly contribute te flash flonds. In rugged, hilly, and steep temain, the high-velocity
flows and short warning time make flash floods hazardous and very destructive.

Santa Fe County (City of Santa Fe) has several conditions that may contribute to flash floods
and exacerbate their effects;

v Steep Slopes: Santa Fe County has a moderate to steeply sloping terrain that can
contribute to flash flooding since runoff reaches the receiving arroyos and rivers more
rapidly over steeper terrain. Flood studies conducted by FEMA indicate that flood
velocities along the Santa Fe River can reach 22 feet/second. Flows of 5 feet/second are
considered high velocity.

¥ Dbstuctions: During floods, obstructions can block flood flow and trap debris, damming
floodwaters and potentialiy causing increased floeding uphill from the abstructions.

v Soils; Soils throughout much of Santa Fe County are derived from unconsclidated
sands, silts and ¢lay of the underlying Tesuque Formation. As a resulf, soils are typically
fine-grained, and have low infiltration rates and high runoff potentiai. Sparse vegetative
cover combines with high runoff soil potential to result in significant flooding hazards in
ephemersl washes (not continuously containing water) and adjacent areas. Accelerated
soil erosion has creatad problems ranging from loss of productive agricultural scll to
displacement of human structures to sediment buildup in water reservoirs.  Water
erosion is ane of the most common geolegic phencmena. The detachment and
transportation of soil particles by water can cause sheet srosion, rill erosion or gully
ercsion. Sheet erosion accurs with soil being removad in a uniferm manner across the
surface but is often accompanied by tiny channels cut into the surface creating rill
arosion. Where the volume of runoff water is further concentrated the formation of larger
channels or gullies may cocur within the landscape creating gully eresion. Rill and gully
erosion can cause serious land use problems. Storm gvents in New Mexice can result in
flashfloods and can create serious rilt and gully erosion. Erosion damage from flash
flooding includes access disruption, road closures, driving hazards, drainage facility
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damage and blockage, sedimentation, etc. Erosion can occur rapidly during a storm
avent or can ocour over time due to minor storms or breaks in water lines.

Fioods are described in terms of their extent (including the horizontal area affected and the
vertical depth of floodwaters) and the related probability of occurrence.  Flood studies use
historical records to determine the probability of occurrence for different extents of flooding. The
probability of occurrence is expressed as the percentage chance that a flood of a specific extent
will geeur in any given year,

Table 13 shows a range of flood recurrence intervals and their probabilities of occumence. Every
year, a 10-year flood has a greater likelihood of occurring (10% chance) than a 100-year flood
{one-percent chance).

Table 13; Flood Probability Terms

Fiood Probability Terms
Flood Recurrence Chance of occurrence in
Intervals any given year
10 year 10%
50 year 2%
100 year 1%
500 year 0.2%

Sourca: Floods ~ Racurmence inlervals and 100-yesr floods; USGS tpfiga. water usgs. yoviedu1Q0yearflond. him

The extent of flooding associated with a one percent annual probability af oceurrence—the base
flood—is used as the regulatory boundary by a number of federal, state, and local agencies.
Also referred to as the Special Fiood Hazard Area, this boundary is a convenient tool for
assessing vulnerability and risk in flood-prone communities since many communities have maps
that show the extent of the base flood and the likely depths that will be experienced, The base
flood is often referred to as the 100-year flood. Since its one-percent probability of pecUrring in
any one year implies a recurrence interval of 100 years, this is often mistaken t¢ have a literal
meaning of “once every 100 years." Experiencing a 100-year flood does not mean a similar
flaod cannot happen for the next 99 years; rather, it reflects the prabability that over a long
period of time, a fload of that magnitude should cccur in only oneg-percent of all years. Smaller
floods oceur more often than larger {deeper and more widespread) floods.

The determination of the extent of the base flood for Santa Fe County is assumed to account for
flash flooding events as well. Therefore, the base flood extent is used for this study as an
approximation of the area that may be affected by a significant flash flood of that recurrence
interval. The location of the flood hazard areas in the City is shown on the accompanying
floodplain maps in Appendix D,

45

Hazerd Mitigarion Pian — City of Samia Fy, vew Mexice
Diraft - dune 2014

g Yentursa, LIT



SECTION 2 — Hazard Identificatlon / Risk Assessment

National Floed Insurance Program

In 1868, Congress created the Mational Flood Insurance Program (MFIF) in response to the
rising cost of taxpayer funded disaster relief for flood victims and the increasing amount of
damage caused by floods. The Federal Insurance and Mitigation Administration (FIMA} manage
the Nationa! Flood Insurance Program {NFIP) and implement a variety of programs authorized
by Congress to reduce losses that may result from natural disasters. FIMA is a component of
the FEMA manages the NFIP, and oversees the floedplain management and mapping
components of the Fregram.

Nearly 20,000 communities across the United States and its territories participate in the NFIP by
adopting and enforcing floodplain management ordinances to reduce future flood damage. In
exchange, the NFIP makes federally backed flood insurance available to homeowners, renters,
and busingss owners in these communities.

The NFIP Community Rating System (CRS) was implemented in 1880 as a program 1o
recognize and encourage community floodplain management activities that exceed minimum
NFIP standards. The National Flood Insurance Reform Act of 1994 codified the CRS in the
NFIP. Under the CRS, flood insurance premium rates are adjusted to reflect the reduced flood
risk resulting from community activities that meet the three goals of the CRS: (1) reduce flood
losses; (2) facilitate accurate insurance rating; and (3) promote the awareness of flood
insurance,

Flood damage is reduced by nearly $1billon a year through partnerships with NFIP and CRS
communities, the insurance industry, and the lending industry. Buildings constructed in
compliance with NFIP building standards also suffer approximately 80% less damage annually
than those not huilt in compliance. Further, every $3 paid in flood insurance claims saves §1in
disaster assistance payments.

The NFIP is self-supporting for the average historical loss year, which means that operating
expenses and flood insurance claims are not paid for by the taxpayer, but through premiums
collected for flood insurance policies. The program has bomowing authority from the U.S.
Treasury for fimes when losses were heavy, however, these Ivans are usually pald back with
interest. To obtain secured financing to buy, build, or improve structures in Special Flood
Hazard Areas {SFHAs), flood insurance must be purchased. Lending institutions that are
federally regulated or federally insured must determine if the structure is located in a SFHA and
must provide written notice requiring flood insurance. Flood insurance is available to any
property owner located in a community participating in the NFIP, All areas are susceptible to
flaading, although to varying degrees. In fact, 25% of all flood claims occur in low-to-moderate
risk areas.

Two hundred forty one (241) NFIP palicies were in force in the City of Santa Fe in June 2013,
for a total flood insurance coverage of more than $72 million {Table 14}. Over $69,000 has been
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SECTION 2 — Hazard ldentiflcation / Risk Assassmant

paid out in the City for flood damage since the establishment of the NFIP in 1978, At present,
there are no identified repetitive-loss properties in the City identified in the NFIP database.

Table 14: National Flaod Ingurance Statistics for Santa Fe

NFIP Flood Insurance Statistlcs for Santa Fe
Pollcies In-force 241
Premiums Paid $222,918
Insurance In-force $72,020,900
Total Losses §
Total Payments $69,144
Repetitive Loss 0

Source: City of Santa Fe CFM, June 2013

PREVIOUS OCCURRENCES — FLOODING

New Mexico has a iang history of flash flooding problems. Many minor flash flood events ocour
each year during New Mexico's summer monsoon season. Due to the small scale and localized
nature of these events, no cunsistent records are avallable. Table 15 lists some of the
significant fiash flood events in Santa Fe since 1998

Table 15: Significant Flash Flood Events in $anta Fe, New Mexics

Date Estimated Damages
BI25/1866 $90,000
68/711987 $200 000
TI30/1887 MNane reported
TI3NH1807 None reported
841512004 $50,000
Bi21/2005 None reported
THBIZ005 None reported
71912007 $70,000
12142007 $5.000
1412008 $25.000
F115/2008 §10,000
873112008 $5,000
8/1&2011 None reported
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Date Estimated Damages
ar21/2011 $50,000
71812013 1 Fatality
| Total | $605,000

Source: waww nodr.noas ogi-win, June 2013

Vulnerability Assessments Flooding
Existing Community Assets

Flood vulnerability is described in terms of the community assets that lie in the path of floods.
There are 1,255 structures within the City of Santa Fe in an identified Flood Zone (Table 16).
The flood hazard vulnerability assessment for Santa Fe County focused on the base flood
elevation, though floods of both greater and lesser flood depths are possible. Vulnerability to
flash fioods is difficult to determine because local terrain, soil conditions, and construction play a
role in how much storm water is able ta run off, percolate inte the soil, or cause flash flooding.
The 2008 Santa Fe Hazard Mitigation Pian identified 1,321 structures in the 100 year
Floodplain; however maps for City of Santa Fe were recently updated and reported 66 fewer
structures within the newly mapped floodplain.

Table 16: Structures identified In the 100 Yaar Floodplaln in Santa Fe, Hew Moxico

Residential Commercial Mixed commerclaliresidential T ntal
Zoning Parcels Zoning Parcels Zoning Parcals _
978 136 141 1.255

*Estimated using 2010 U S, Census dala

Critical Facilities

Three historical places are listed within the 100-year floodplain. All three are privately owned
hatels. No other critical facilities are located in the Santa Fe floodpiain.

Future Development Trends

Santa Fe County's Comprehensive Growth Plan and Land Use Ordinancas prohibit construction
in the floodways, arroyos and other natural drainage ways. However, lots that were platted prior
to the adoption of the Comprehensive Flan may be developed with the requirement that the
building be either elevated above the floodplain level or dry-fiood proofed.
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CONCLUSIONS ~ FLASH FLOODS

Flash floods have been and will continue to be a significant threat to public safety as well as
economic and social well being of selected areas of the City. The City of Santa Fe, has a
significant population and economic assets that are vulnerable to flood damages. Exacerbating
the effects of flooding in the City are steep slopes, unstable desert soils, and obstructions in the
flocdplain,

Due to the vulnerability of the City to flood#lash flood events, the Hazard Mitigation Team has
identified flash flood hazard mitigation as one of its pricrties,

What Can Be Mitigated?

Cetarmining the aspects of Santa Fe flood vulnerability that can be mitigated requires a review
of the causal factors for floods and the assets that can be affected. In Santa Fe most flash flood
avents result in diract damage to structures, infrastructure and eroston in developed areas. As
a result, available alternatives for mitigation actions should focus on property protection,
comective measures for drainage and erosion in developed areas and future deveiopment in the
municipalities.

Climate Change

According to NOAA, the decade from 2000 to 2010 was the warmast on record, and 2010 was
tied with 2005 as the warmest year an record. Warmer temperatures are accompanied by other
changes in weather and climate. Many places have experienced changes in rainfall resulting in
more intense rain, as well as more frequent and severe heat waves.

Even with this global warming, at the local or regional leved, we can expeact to have some colder-
than-average seasons or even coldar-than-average years. For example, in tha Eastern United
States, the winters of 2010 and 2011 were colder than the average winters from the previous
decades. In fact, extra snowy winters can be expected. In @ warmer climate, more water vapor
is held in the atmosphere causing more intense rain and show storms. As the climate warms,
we do expact tha duration of the snow season to decrease; however, as long as it is still cold
aenough to snow, a warming climate can lead to bigger snowstorms {(EPA.gov, 2013). Additional
snow fall may result in higher than narmal spring runoff which may add to the potential for flood
avents,

Data Limitations
The flood vulnerability analysis has the following limitations:

Flash Floods Predictability: The lecation and aogurrence of flash fleods are difficuit to predict
and dependent on local conditions of temain, land use, and percent of impervious cover,

Data for Structures — Attributes: The Santa Fe County Tax Assessor's office has nat developed
a detailed property database with the information necessary to determine the losses possible to
flood-vulnerable structures. Replacement value (the cost to rebuild) is a necessary component
in estimating the dollar amount of lasses in a flaod and, when coupled with 2 range of flood
prababilities from the 10-year to 500-year flood depths, can help in describing the benefits and
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costs of mitigation actions in monetary terms. Information such as the first fioor elevations,
number of stories, the foundation type, and construction type of structures was not readily
available in Santa Fe at the time this Plan was developed.

Data for_Structures — Coverage: The figures for City of Santa Fe homes and businesses
vulnerable to flood in Table 16 are based on estimates from 2010 U.3. Census Tract figures,
which does not provide an adeqguate basis to perfaorm detailed risk assessments.
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The City of Santa Fe can anticipate some form of severe weather activity based upon seasonal
meteorological patterns and local topographical conditions every year. It is susceptible to a full
range of severe weather conditions, including high winds, substantial rainfall, thunderstorms,
dangerous lightning, fog, dust storms, hail, drought, and pericdic temperature extremes. Santa
Fa Counfy data wilf be used with the assumplion that waather in the surrounding area js what
will he anficivaled for the smaller geographic area of the City of Sania Fe.

HAZARD PROFILE - THUNDERSTORMS
Hazard Characteristics

Santa Fe experiences some form of severe weather activity annually based upon seasonal
metearological patterns and local topographical conditions. It is susceptible to a full range of
severe weather conditions, including high winds, substantial rainfall, thunderstorms, dangerous
lightning, hail, and periodic temperature extremes. All areas of the City of Banta Fe are
susceptible to severe weather conditions, although local topography, such as elevation and land
contours, plays a significant part in how weather affects a particular area. At the time of storm
ocourrence, one portion of the City may experience severe darmnage while another, located
nearby, escapes with minimal impact.

Thunderstorms are produced when warm moist air is overrun by dry cool air. As the warm air
rises. thunderheads form and cause strong winds, lightning, halt, and heavy rains. Atmospheric
instability can be caused by surface heating or by upper tropospheric {50,000 feet) divergence.
Rising air parcels also can result from airflows over mountainous areas. Generally, air mass
thunderstorms form oh warm-season afternoons and are not severe. The |atter, dynamically-
driven thunderstorms, which generally form in association with a cold frant or other regicnal
atmospheric disturbance, can become saveres, thereby producing streng winds, frequent
lightning, hail, downburst winds, heavy rain, and occasional tornadoes,

Al areas of the state have thunderstorms. According to the National Weather Service {NWS),
the thungderstorm season in New Mexico begins over the high plains in the eastern part of the
state in mid- to late Apri!, peaks in May and June, declines in July and August, and then drops
sharply in September and October. In the western part of the state, thunderstorms are
infrequent during April, May, and June, increase in early July and August, and then decrease
rapidly in September. Over the central mountain chain, thunderstenms occur almost daily during
July and August, especially over the northwest and north central mountains.

Thunderstorms may have different characteristics in different regions of the state. Across the
eastern plains, thunderstorms tend to be more organized, long-lived, and accasionally severe,
producing large hail, high winds, and tornadoes. Thunderstorms in the western part of the state
tend 1o be less severa an average, occasionally producing life-threatening flash floods and smal
hail accumulations. Most of the storms in central and western New Mexico are assoeiated with
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SECTION 2 — Hazard ldentlfication f Risk Assessment

the southwest monsocons, which mainly produce flash fioods (see - Floods/Flash Floxds
subsection of this Flan for more information about flooding in the City of Santa Fe.

Lightning is defined as a sudden and violent discharge of electrigity, usually from within a
thunderstorm, due to a difference in electrical charges. Lightning is a flow of electrical current
from cloud to cloud or cloud to ground. Nationwide, lightning causes extensive damage to
buildings and structures, kills or injures people and livestock, starts forast and wildfires, and
disrupts electromagnetic transmissions. Lightning is exdremely dangerous during dry lightning
storms because people often remain outside rather than taking shetter. To the general public,
lightning is often perceived as a minor hazard. However, lightning-caused damage, injuries, and
deaths establish lightning as a significant hazard associated w;th any thunderstorm. Damage
from lightning cccurs four ways:

1. Electrocution or severe shock of humans and animals;

2. Vaporization of materials along the path of the lighthing strike;
3. Fire caused by the high temperatures {10,000-6,000°F); and
4. A sudden power surge that can damage electronic equipment.

Large outdoor gatherings {e.g., sporting events, concerts) are particularly vulneratle to ightning
strikes. New Maxico ranks sixth in the nation in lightning fatalities with 0.55 deaths per million
peaple annually. Lightning usually ocours-as a result of thunderstorms that move through New
Mexico during the summer months;with peak lightning strikes occurring in July and August.
Lightning does not nomally cause slgnn" icant dartage to progerty; however, it is responsible for
numerous power outages and’ls; the leading cause of wegther-related injuries and fatalities in
New Mexico. According 10 Natmnal‘ﬂenters for Heaith:Statistics (NCHS 2010} multiple-cause-
of-death tapes and hié:Census of Fatai Occupaticnal injuries (CFQI 2010), New Mexico had
374 lightning related fatalities hamreen 1995 and 2000. As published in the NWM DHSEM Hazard
Mitigation Plan (2007), New Maexico has & 100 percent probability of a lightning event and a
fatality every year somewhere wiﬁ_ih the State,

The Lightning Activity Level {LAL).ls a scale from 1 to &, which describes frequency and
character of cloud-to-ground (cg):lightning {Table 17). The lightning activity level is & number
developed in order to help land . management and fire protection agencies prepare for the
possibility of hightning- cau&ed wildiand fires. It is designed to indicate both the amount of
lightning associated with thihderstorms, if there are any, as well as whether or not there will be
wetting rains accompanying the storms.
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Table 17: Lightning Activity Level Scale
Lighining Activity Level

Cioud and Storm Developmant cg/ 5min | €3/ 15 min |- g/ milx
1 | No hundersioms -
Cumulus clouds are commeon but only a few reach the towering
5 | stage. A single thunderstomm must be confirmad in the rafing area. 1-5 1-B <1
The chouds mastly produce vinga bt light rain will occasionally reach
ground._Lightning is very Infrequert.
Cumulus chords are common. Swedlng and iowering curmulus cover
3 less than 2/40 of the sky. Thunderstorms are faw, but 2 to 3 ocour
wilhin 1he observation area. Light to moderate rain will reach he
ground, and lighthing is mirequent.

Swelling cumubies and towering cumuius edver 2-310 of the sky.
4 Thundersiorms are scattered but more han three must pecur within 11-15 16-25 2.3
the ohservation area. Moderate rain is commonty produced, amd
lightning is frequent

Towering cumuius and Thunderstorms are NURMerous. They cover
5 | more than W10 and occasionalty obscure the sky. Ram s moderale =15 25 =3
10 heavy, and lightning is frequent and ntanse.

Dry lightning outhreak. (LAL of 3 or greater with majarity of storms
producing Iittie or no rainfall.}

Source: hitp:iiwww orh.noaa govibis7n=lalinfe

6-10 o915 1.2

Hall is occasional weather event in.the City of Santa Fe. A hatlstarm is a severe thunderstorm in
which balls or irregularly shaped Jumps of ice greater than 0.75 inches (3/4- inch) in diameter fall
with rain. Hail size-and hailstni“rﬁ‘l_h{'t_ensity is measwured-on the TORRO Scale (Table 18). The
size of the hail is diréetly-related to'the size and severity of the storm. As a hail storm develops,
ice crystals ferm in a low-pteisure front due to rapidly rising warm air into the upper atmosphere
and subseguent coaling of that air mass. Water droplets freeze to the surface of the ice crystal,
gradually increasing their size and weight. When the ice crystals become too heavy to remain
aloft, they fall-as precipitation. '

Severity and Probability of Occuirrence

The NWS definition of & seue;'a.{hunderstorm is a thunderstorm that produces any of the
following: downbursts wrm..w_i_hds of 58 miles per hour (mph} {50 knots) or greater {often with
gusts of 74 mph or greater), hail 0.75 of an inch in diameter or greater, or a tornado. Typical
thunderstorms can be three miles wide at the base, rise to 40,000-80,000 feet into the
troposphere, and contain half a million tons of condensed water. Severe thunderstormns are
reported each year in the City of Santa Fe.
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Table 18: TORROD Mailstorm Intenslty Scale

Intensity | Intensity Maximum
Code | Ca tegm:v Diameter —Inches | Description | Typical Damage Inpacts
© [ (mm)
HD Hard Hait 1/8° - ¥8° {5 Pea No damage.
Potentially - . .
H1 Damaging 327 {10-15) Mathball Slight damage 1o plants, crops.
Patentially - . Significant damage fo fruil, crops,
H2 Damaging A" - 34" {18-20) Grape o1
Severe damage 1o fruit and crops,
H3 Severs 4T 11187 (21-30) Walrut damage to glase and plastic
struchures, paind and wood scored.
" . \ Widespread glass damage, vehicle
H4 Severe 1147 = 11127 (31-40) Rubin's Egy bodywork damage.
Wholesale destruchion of glass,
HS Beslruclive 108" - 2" (411-50) Golf Bal damage to lled rooks, signdicand sk
of injuries,
. . . Aircraft bodywork dented, brick
H& Destructive 2 —238" (5160 Chicken Egg walks pited.
Very e , Severe roof damage, nsk of senous
H? Destuclive 2 48" - 3" (B1-75) Tennis Ball injuries.
Very . . Severe damage to aircraft
H8 Destructive -3 92 (7690 Softball bodywork.
Iy Exiensive shructural damage. Risk
H8 Do 3902"— 4" (91-100) Grapetruit of severe or even fatal injuries to
persons caught in the open.
Su Exienisive shructural damage. Risk
Hi0 Ha:fhrm 4" (>100) Melon of severe or even fatal injwies ko

persons caught in the open

Source: hitp:/fwww.torro. ofg.ulfsite/hscals php

®

Hazard Mifigation Plan — Clty af Samta Fe, Vew Mexicn
Drafi — fung 201

B-Hing Weniumg LLG




SECTION 2 - Hazard |dentification f Rlsk Assessment

PREVIQUS DCCURRENCES - THUNDERSTORMS

As recarded by NOAA's NCDC database, there were thiteen significant thunderstorm related
events reported in the City of Santa Fe area from June 1998 to December 2012. Table 19
nrovides an overview of those events.

Table 19: Significani Savare Weather Events (Thunderstorm, Hall ahd Lighthing) from June 1986 to Decembar 2012

Date

Thunderstorm

Event Narrative

‘Damage

&/10/1996

Wind

& dry microburst or possible dust devil destroyed a porch
cover and damaged the roof of a home causing $5,000 in
damages

$5,000

7/08/M1586

Lightring

& Hghtning caused fire destrayed the hdme of an 80 year
old woman who suffered smoke inhalation.

$60,000

7231598

Flash flood
Wind

A brief heavy thunderstorm produced copious small hail
and gusty winds at Santa Fe. Runcff info the Santa Fe
River neary swept away @ tnick. A man, rescueti by 8 tow
truck, was slightly injured, Angther man was sllgrﬂlyh]urﬁd
when a large tree bisw down on his construction truck.’

$1.000

B/12/1998

Lightning

A 44-year old man was resuscitated: by coworkers after
suffering a nesr fatal, smgle Ilghtnlng aiﬂker while working
on & church roof. : :

Unkngown

8/30/1596

Lightning

A 30-year old man was'stmck by lightning when he left his
residehce as a thunderstorm fatied. -

Lnknown

T128/2000

. W'iﬂd -

A" sfrong thunderstorm produead copious small hail and

gusty winds of near 55 mph. which downed several small
trees near.Santa Fe.

Unknown

TOTI2003

wind

Several qustnadoes were reported either beneath

developing convective clouds or near the edges of virga

showers that formed over the upper Rio Grande Vatley
from Santa Fe south to Albuguerque during unusually hot
sftemicon conditions. Other strong dust devils and dry
migre bursts were observed across the region also, but
vary littie lightning was detected.

Unknown

THAZ2008

Wvind

-| High winds of 52 kis. reported

Linknowm

BATR2006

Lightning

Two men in their 20s weare struck by lightning while
standing on rebar rods at a Santa Fe construction site.
One man recovered immediately, but the gther had to be
revived with CPR.

Unknown

TI24/2007

Lightning

Lightning struck a fres in the vard of a Santa Fe residence.
The shock wave from the strike shattered two windows in
the house,

$2,000

120172007

Wind

Horse stalls, trailers and bleachers ware Blown Qver near
Rodeo Rd and Richards Ave. A light tower was completely

$100,000

S5
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Date

Thunderstorm

Event Narrative

Damage

bent aver. Truck windows were broken out and a chain link
fence was ripped from its posts,

713042009

Hail

1 inch of hail was reported in the Santa Fe area,

Unknown

102072008

Windg

A patent starm gystem moved across southem California
and MNevada, into Arizona and eventually New Mexico.
Winds of 50 kis were reported in Santa Fe.

Unkrown

TH212013

Lightning

A classic car show, music and the warm summer evening
had drawn a large number of people to the Sarta Fe Old
Town Plaza. Music was playing and the downtown Santa
Fe Plaza was crowded shortly before 6 p.m. o Friday,
July 12, 2013 when lightning struck a cottonwood tree on
the park's northeast cormer. Some were sitling on a banch
under the tree when it was struck, according to witnesses.
The lightning baolt curled around the tree’s frunk and sent
branches and slivers of wood flying like confeti on by
stander stated. Al least one man was cul by some of the
flying wood debris, and ancther suffered some breathing
probfems initially, but no one was serously injured
according to Santa Fe Fire Department Battalion Chief.

According to those at the plaza, the force of the lightning
shook the ground so hard, you could fael it through your

feet. The shock wave rippled a couple of blocks away.

Meanwhile, llghtring cantinued {0 sirike in the Sangre de
Cristo Mountains east of the city in the e&vening. Flash flnod

. warnings were issued by the National Weather Service for
| areas near recant wildfires in the mountains, such as the

Pecos Canyon. More than an inch of rain had fallen near
Frijoles Canyon, and almost half an inch at one weather
station in the Santa Fe Municipal Watershed by 5:30 p.m.

Minor
injuries

Friday, July 12, 2013
' Total

$168,000

Sowne: NOAA's NCDC Database

VULNERABILITY ASSESSMENT—THUNDERSTORMS

Existing Coemmunity Assets

Wulnerability to the effects of severe thunder storms, lightning and hail on buildings is dependent
on the age of the building (and what building codes ware in effect at the time it was bwilt), type
of sonstruction, and condition of the structure {i.e.. how well the structure has been maintained).
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Critical Facilities

Critical facilties are typically vulnerable to wind damage, lightning and hail due tc age of
construction and possible poor condition. No specific critical facilities were identified as
vulnerable to strong winds, lighten or hail, however, emergency communications capakilities,
which use unreliable electric and telephone services, may be vulnerable to disruption.

Most critical facilities in the City are vulnerable to the effects of severe storms, due to potential
disruption of services and transportation systems as well as possible structural failure due to
high winds, lightening or hail.

Summary of Hazard Identification and Vulnerability Assessment

Santa Fe aexperiences the range of severe weather hazards, including tornadoes, hail storms,
and thunderstorms. Features like lightning, heavy rain, and nigh winds can damage utility
infrastructure, aged or dilapidated structures, and other assets in the City of Santa Fe.

What Can Be Mitigated?

Because severe weather can affect the entire City, effective mitigation-efforts should have
widespread benefits. Such far-reaching efforts would include public information capabilities,
warning systems, and regulations guiding new development. . -Upgrading and consistently
enfarcing building codes and addressing structural issues provide =t'h_e_r_greatest benefit for new
construction. Inspections and retrofits for existing critical-facilities provide effective mitigation in
a developing area. Because of fime and budget realities,. structure-by-structure mitigation
projects would not be feasible on a broad scale, upgraging -vulnerable critical facilities for
specific hazards is more feasible.

Data Limltationa

The Santa Fe County Tax Assessors office has not developed a detailed property database
with the information necessary to determine the location and condition of manufactured homes
and aged or dilapidated structures. Consequently, the Mitigation Planning Team could not
determine vulnerability to high winds and other severe weather features.

HAZARD PROFILE — WINTER STORMS
Hazard Characteristica

Winter storms begin as low-pressure systems that move through New Mexice following the jet
stream. These storms can be heavy snowstorms, sleet storms, ice storms, blizzards, and
severe blizzards, Major winter stomms and oceasional blizzard cenditions bring bursts of heavy
snow accumulating 3 to & inches in short periods or one to two feet in 12 to 24 hours. Blizzard
conditions develop with winds over 35-mph. Freezing rain and drizzie will create a coating of
ice that is hazardous to walk or drive on. Unusually heavy ice accumulations can damage trees,
buildings, and power lines and other utilities. VWinter storms may contain one or more types of
hazardous weather events. Table 20 provides definitions for these different types:
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Tabte 20: Stonn Types and Desaripfions

Storm Type Descriptdon
Heavy Accurmulalions of four inches or more in & six-hour period, or six inches or more in a twelve-
SHOWSTOrm hiour peried. The most common effects are traffic accidents; interruptions in pewer supply and
comrmunicalions, and the failure of Inadequately designed andfer maintained roofing sysiems.
Sleat Starm Significanl accumulations of 3olid pellsts that form fram the freezing of ralndrops o partlally
meled snowilakes, causing slippery surfaces, posing hazard to pedestians and motorists.
Ice Storm Significant accurmulalions of rain or drizzle freezing on objects (trees, power lines, roadways.,
ete.), causing slippary surfaces and damage from the sheer weight of ice accumulation,
Wind velocily of 35 miles per hour or more, temperatiires below freezing, considerable
Blizzard blowing show with visibility frequently balow-one- quarter mlle prevailing over an extended
pericd of time,
Severe Wind velocity of 45 miles per hour or mare, ter‘nperatuma nt' m gdegrees Fahrenheit or lower,
a high density of blowing snow with visibility frequently measured: In inc:hes prevalling over an
Blizzard
extended period of time.

New Mexico winters are generally mild, but occasionally winter storms prodiice farge amounts
of snow and below-freezing temperatures. The complax ter'ﬁi'n_' of New Mexico, ranging from
the eastern plains, to the high mountains dcioss the northern and-western regions, fo the Rio
Grande Valley, creates weather regimes-that change quickly over:féjgtively short distances.
Highway travelers may find themselves fifst in light shiow.or rain thefi suddenly in heavy snow
as the highway climbs through a mnl.mtaln pEss. Tha weathar ‘may be relatively mild and sunny
along the Rio Grande Valley from Socarro to If:".ll:lu.::|uen:p.mer “withf near blizzard conditions found
across the high plains sast of the cantral mourntain: chaln

The majerity of the population and development in Santa Fe County are in the central and
northwestern portions of the County where the average annual snowfall can exceed 40 inches
per year. Snowfall in the City-of Santa Fa is nermally 34 inches per year and storms are
generally short lived. YWhile winter storm events in this area are usually short lived and average
just a few inches of snowfall, they.can cause disruption and damage to the community. School
and business closures, as well ‘as disruptions in transportation systems, electric power,
telecommunications, and emergency services, are common occurrences with snowfall as
minimal as two inches.

Severity and Probability of Occurrence

Winter storms can and do occur frequently in Santa Fe County, with the most severe weather
accurring in the north-central and northeastern mountainous portions of the County. According
to the National Climatic Data Center (NCDC) and as shown in Table 21, data collected from four
computerized data collection weather stations scattered throughout the County indicates that
the annual percent chance of snowfall exceeding 12° within a 24-hour period range from 0.02%
at the Golden metadata station {5,698 feet above mean sea level (MSL)), to .08% at Nambe
metadata station {6,056 feet above MSL). Mo records were available for higher elevations that
would be expected to exceed 12 inches in a 24-hour peniod.
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SECTION 2 — Hazard Identification / Risk Assessment

Table 21 Annual Percent of Snowfall

Meatadata Statlon o 1" 1™ 2 6" 10" 12"
Galdan 5.545% 4 46% 2.74% 0.50% 0.07% 0.02%
Nambe 14 b.78% 5.31% 3.26% 0.72% 0 14% 0.08%
Stanley 1 NNE 4 54% 4.10% 2.268% 0.33% 0.02% 0.02%

Source Mational Climatic Data Center [NCDC)

PREVICUS OCCURRENCES — WINTER STORMS

Thera were ninetean winter storm as defined by heavy snow fall reported in the Santa Fe Metro
Area between December 2009 and December 2012 hy tha NO&A Table 22 provides an
overyiaw of those events.

Table 22: Significant Winter Storm Events from nmher 2000 - Dmembnr 2012

Estimated
Date Eve v
nt Narrative Damages
12407/2000 | winds gusts and blizzard conditians, p'-::wer uutages $10.000
Between 2 and 7 inches of snuw fell acrogt 'thﬂ Banta Fe Metro Ares,
12 rk
23/2009 with the heaviest amuuntr, falling in the Santa Fe. mellls None reported
Betweaen 2 and & mches of snow fell’ a:mss thg Santa Fe Metro area,
10 d
118120 The haawusi amounts were icnzated in the SafeFe foothills. Nane reporie
Snowfall avaréﬁéd up to 8% In'i:hes across the Santa Fe Metro Area,
1 o, i rt
1282010 with up to a foot in the high mountains. None reported
2/03/2010 | Areas around Santa Fe picked up between 4 and 5 inches of snow. MNone reportad
Snowfill rates of 1-to'2 inches per hour were reported. Much of Santa
212212010 Fe receivéd betwean 6 and 9 inches of snow. Nons reported
4110/2010 Three to five inches of snow was common acrass the Santa Fe Metro None reported
Area.
3114/2010 Widespread snow amounts of 5 to & inches were reported across the None reported
Santa Fa Metra Area,
21192010 in:; to eight inches of snow was reporied across the Sants Fe Metro None reported
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SECTION 2 — Hazard |dentlfication f Risk Assessment

Estimated
Date Event Narrative
Damages
The Santa Fe Metro area was one of the hardest hit areas from this
winter storm. 6 to 10 inches of snow was common in Santa Fe,
12¢
2/16/2010 Interstate 25 was closad for a time from Santa Fe northward to Las None reported
Vegas due to treacherous driving conditions.
12/28/2010 | Around 4 to 5 inches of snow fell in Santa Fe and the Santa Fe foothills | None reported
Generally 3 to 4 inches of show fell around the Santa Fe area:
f 11 _ "I N
1731720 haowever, localized higher amaunts up to & inches were reported. one reported
2f01£2011 This event continugd into Febryary Mone reported
124222011 | Between 2 and 4 inches of snow fell atross the area. Nene reported
Snow that was associated with a mesoscale crculation Friday muming :
f
2/03/2012 dropped up to 6 inches of snaw over the Santa PeMetro area. None reparted
Heavy snow and very cnid_téi'ﬁhératurﬁs-craated exoépti_qnally high
snow ratios where some argas of the Sangre de Cristo- Mountains
reported snowfall rates of 1 to 2 inches “pér- hour. The coldest
temperatures of the- ﬁaﬂun moved jiite the regin:behind this storm
fegg | PR EE RO MmN TR e Teghal-L
120022012 systemn. NMDOT ramrted difficult to" &evere travel: conditions along Nene reported
portions of Interstatea 25 and 40, as wall aﬁ ‘several ather state
highweys in northeastem New Mexico, - .
Event Narr{aﬂve Snowfall, Amounts of 2to 6 mches were reported.
. | 3108 inches nf snow fell in the Santa Fe metro area leading to early
120572013 dismissals of schools-and gavernment offices. None Reported
- Total $10,000

Source: NOAA'S NCDC Dalabase

VULNERABILITY ASSESSMENT-—WINTER STORMS

Cold temperatures and heavy snow or ice defines winter storms.

regularly experienced in Mew Mexica, are considered hazards when:

Winter storms, which are

¥ Local capabilities to handle disruptions to emergency services, traffic. communications,
and electric power are overwhelmed:

v Residents in isolated communities run out of basic supplies, including foad and fuel

*\

Livestock suffer from severe cold and lack of feed: and

¥ The structural systems of buildings fail.

g0
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SECTION 2 — Hazard Identification { Risk Assessment

Existing Community Assets

Vulnerability to the effects of winter storms on buildings is dependent on the age of the building
fand what building codes were in effect at the time it was built}, type of construction, and
condition of the structure {i.e., how well the structure has been maintained). Except for a few
visual observations, data for individual structures were not available for this study, so it was
difficuit to determing the exact number and types of structures within Santa Fe that have
heightened vulnerability to winter storm snow loading.

Critical Facilities

Mast critical facilities in Santa Fe are vulnerable to the effects of severe winter storms, due to
potential disruption of services and transportation systems as well as possible structure failure
due to heavy snow oads.

Futura Development Trends

Santa Fe County has estimated that mere than 25,000 new home sites will be neegded within the
City of Santa Fe and sumounding areas to accommoilate population growth. All new structures
buitt within Santa Fe County are subject to the Uniform Building Code and as such are built to
the applicable codes and are resistant to hazards such as severe winter storms. Cumrent UBC
regulations have rigorous standards for-roof loads so new structures do not measurably
increase the risk associated with winter storms :

With a projected increase in thé' 'ﬁnpulatic—n ‘the poténtial impact of winter storms on
infrastructure will increase, Impacts such as strafded motorists, delayed emergency responses
due to impassabie roads, and snewbuund residerces: willlikely occur with greater fraquency as
the City adds more rﬁsldants If neW development is coneentrated in established areas, this will
help to rmnlmfze the |ncreaaﬁd impact nfwlntar storms.
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SECTION 2 — Hazard Identlfication / Risk Assessment

HAZARD PROFILE — EXTREME COLD
Mazard Characteristics — Extreme Cold or Cold Wave

A cold wave is a weather phenomenon that is distinguished by a cooling of the air. Speclfically,
as used by the U.S. National Weather Service (NWS), a cold wave is a rapid fall in temperature
within a 24 hour period requiring substantially increased protection to sgriculture, incdustry,
commerce, and social activities. The precise criterion for a cold wave is deternined by the rate
at which the temperature falls, and the minimum te which it falis. This minimum temperature is
dependent on the geographical region and time of year. Cold waves generally are capable of
geeurring in any geological location and are formed by large cool air masses that accumulate
over certain regions, caused by movements of air strearms.

PREVIOUS OCCURRENCES - EXTERME COLD

The State of New Mexico experiences extreme cold events annually that may affect the City of
Santa Fe. Referencing the NCOC online database are no recorded significant events for the
City of S8anta Fe. However, there have been two recent extrerne cold weather events in New
Mexict that have affected the citizens of Santa Fe. These events were exacerbated by a natural
gas shortage.

Over the four-day period from January 31 through February 3, 2013, a strong and complex
winter system resulted in several days of axtremely adverse weather across northern and
central New Mexice and neighbaring areas. Upper level high pressure has been in place over
the U.5. west coast over much of the winter. During the peried from January 30 through
February 3, two strong upper level disturbances deepened east of the upper high and crossed
New Mexico. These two systems were accompanied by an exceplionally strong surface front
resulting in snow, wind and bitter cold temperatures across New Maxico, This system crossed
New Mexico on the January 31 resulting in snow that favored the northern high terrain and the
nartheast plains. The second system deepened over Utah on February 1 and moved slowly
south of the state by February 3.

In early February, a winter storm hit the US Southwest. From January 31 to February 4, 2011
temperatures in Texas, New Mexico, Arizona and Mexico were the coldest experienced within
the region since 1971. Ambient air temperatures were below-zero degrees Fahrenhsit, and wind
chill temperatures were consistently -20 to -30 degrees Fahrenheit. Santa Fe, New Mexico,
experienced 83 consecutive hours of below-freezing temperatures.

New Mexico frequently experiences severe cold. Most of the severe cold tends to be localized
and short-lived. The Febryary severe weather was unusual in its breadth, depth and duration.
Most of the moisture in the February storm occurred east of New Mexico in Texas and
Oklahoma. Conditions in New Mexico could have been much more difficult if the severe
weather had included significant ice and snow,

2 . -
! Severe Weather Event OF February, 2011 And Its Ca seading fmpacts 0o Mm Uity Service Mew Meaxica Pyble Regulation Commission
Informzl Task Force ¥1 Décernber z011: hetp:/ fwww nmpre. state.nm.us/utilities/docs/ 2011132 1_Flnal_Report_WKIEREC, peit
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SECTION 2 — Hazard |dantification ! Risk Assessmeant

VULNERABILITY ASSESSMENT—EXTREME COLD

Existing Community Assets

Extreme cold has the potential to knock out heat, power and commumnications services to home
and business sometimes for days at a time. Heavy snowfall and extreme cold can immobilize an
entire region. Extreme winter cald often causes poorly insulated water pipes to freeze. Even
some poorly-protected indoor plumbing may rupture as frozen water expands within them,
causing property damage, Fires, paradoxically, become more hazardous during extreme cold.
Water mains may break and water supplies may become unreliable, making firefighting mare
difficult. lcy roads can add to accidents and prolonged exposure to the coid can also cause
harm to both humans and animals in the affected area. The elderly, disabled, and dsbilitated
may be especially susceptible to extreme cold.

Critical Facilities

Critical facilities are susceplible to power failures and brown cuts a% anergy suppiies become
atressed during an extended period of axtreme cold. Firefighting and emergency respnnse can
be at risk,

Future Development Trends

Although potentially devastating to a vulrlarable population an extrama cold event should not
impact future development trends.

What Can Ee Mitigated?

One important part of mitigating extreme cold ig forecasting and warning so that people can
prepare. Cummumtles can pre]:-are for winter storms by stockpiling sand and salt to improve
road conditions,: adtflsh'lg people to stay home or to use caution if they must go out, and
recumma_nd_lng that people steck up on food, water, batteries, and other supplies. Snow fances
in areas:prone to high winds-and heavy snowfall can increase rcadway access and decrease
emergency snow removal costs. - - '

Severe storm activity poses a significant threat o unprotected or exposed lifeline systems.
Generally, commercial power netwarks are very susceptible to interruption from lightning strikes,
high winds, ice condifions and hail. Other utilitiss, including underground pipelines, may be
impacted if not protectéd froméxposure. The greatest potential benefit for effective mitigation is
upgrading and consistently enforcing building codes for new construction, and inspections and
retrofits for existing critical facilities.

Data Limitations

The Santa Fe County Tax Assessor's office has not developed a detailed property database
with the information necessary to determine the location and condition of manufactured homes
and aged or dilapidated structures. Consequently, the Mitigation Planning Team could not
determine vulnerability to severe winter storms. Subsequent versions of this Plan will need to
incorporate and respond to these data.
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SECTION 2 — Hazard Identificatlon ! Risk Assassmant

Climate Change: Although, according to NOAA, the decade from 2000 to 2010 was the
warmest on record, and 2010 was tied with 2005 as the warmest year on record. Warmer
temperatures are accompanied by other changes in weather and climate that may include
colder temperatures.  Many places have experienced changes in snowfall resulting in more
snowfall, as well as more freguent and severe cold events.

At the local or regional level, we can expect to have some colder-than-average seascns or even
colder-than-average years. For example, in the Eastern United States, the winters of 2010 and
2011 were colder than the average winters from the previous decades. In fact, extra snowy
winters can be expected. In a warmer climate, more water vapor is held in the atmosphere
causing more intense rain and snow storms. As the climate warms, we do expect the duration of
the snow season to decrease; however, as long as it is stifl cold encugh to snow, a warming
climate can lead to bigger snowstorms (EPAgov, 2013).
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SECTION 2 — Hazard identification / Risk Assessment

HAZARD PROFILE - EXTREME HEAT
Hazard Characteristics — Extrame Heat or Heat Wave

Heat waves are long pericds of abnormally high temperatures. There is gengrally no universal
definition of a heat wave because of the wvariation within temperatures are different in
gecgraphic locations. Along with the excessive heat, they are can be accompanied by high
levels of humidity. These two characteristics increase the relative tamperature or heat index to
dangerous levels.

Because heat waves are not visible as other forms of severe weather are, like tornadoes, and
thunderstorms, they are one of the less known forms of extreme weather. This severe weather
phenamenon can effect populations due to potential detydration or hyperthermia. Heat cramps,
heat expansion, heat stroke, and dehydration can result in human populations. The dried soils
are more susceptible to erosion, decreasing lands aveilable for agriculture. Outbreaks of
wildfires can increase in frequency as dry vegetation has increased likeliness of igniting. The
evaporation of bodies of water can be devastating to livestock and other animal populations
may decline as well. Power outages can also occur within areas expertencing heat waves due
to the iIncreased demand for glectricity to cool.

Extreme Heat

Extrame heat, or heal wave, is defined by the NWS as a temperature of ten degrees or more
above the average high temperature for the region, lasting for several weeks. This condition is
definitely a public health concern. During extended periods of very high temperatures or high
temperatures with high bumidity, individuals can suffer a variety of ailments, including
heatstroke, heat exhaustion, heat syncope, and heat cramps.

« Heatstroke is g life threataning condition that requires immediate medical attention. It
exists when the bedy's core temperature rises above 105° F as a result of environmental
temperatures. Patients may be delirious, stuporous, or comatose. The death-to-care ratio
in reported cases in the U.S. averages about 15%.

* Heat exhaustion is much less severe than heatstroke. The body temperature may be
normal or slightly elevated. A person suffering from heat exhaustion may complain of
dizziness, weakness, or fatigue. The primary cause of heat exhaustion is fluid and
electrolyte imbalance. The normalization of fluids will typically alleviate the situation.

= Heat syncope is typically associated with exercise by peopie who are not acclimated to
exercise. The symptom is a sudden loss of conscicusness. Consciousness returns
promptly when the person lies down. The cause is primarily associated with circulatory
instability because of heat. The condition typically causes little or no harm to the individual,

« Heat cramps are typically a problem for individuals who exercise outdoors but are
unaccustomed to heat. Similar to heat exhaustion, it is thought to be a result of a rnild
imbalance of fluids and electrolytes.
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SECTION 2 — Hazard Identificatlon / Risk Assessmeant

In an average year, extreme heat kills 175 people (FEMA Exireme Heat Backgrounden. Young
children, the elderly, outdoor laborers, and sick people are the most likely to suffer the effects of
extreme heat. The heat index measures the severity of hot weather by estimating the apparent
temperature: how hot it feels (Table 23). Skin resistance to heat and moisture transfer is directly
related te skin temperature, therefore the ambient temperature can be quantified by examining
the relation between relative humidity versus skin temperature. If the relative humidity is
higherilower than the base value, the apparent temperature is higherffower than the ambient
temperature. In New Mexico at ¢levations below 5,000 feet, individual day-time temperatures
often exceed 100°F during the summer months. However, during July, the warmest month,
temperatures range from slightly above 90°F in the lower elevations to 70°F in the higher
elavations (Westem Ragion Chimate Center, www. wree. o, edivnarmativesNEWMEXICC.htm).

Table 23: Heat IndextHeat Disorders

Apparent
Danger Category Heat Disordars Temperature {F)
| Caution Fatlglue possible with prolanged exposure and physical ' 80-90
activity. .
| Extreme Caution Sunstroke, heat cramps and hgat exr?gustmn passibla with 90-105
prolanged axposure and physical activity.
Sunstroke, heat cramps and haat.extiaustion likely;
il Danger heatstroke possible with prulunged expusum and 105-130
physical activity. 3
IV Extreme Danger | Heatstrokie of sunstroke immineat. - =130

Sowuca. Occupalional Healifr aid Satety Adminisiration;
Altp Awww. asha. gow'SLTChealilinessheat_indax/pdfs/all_in_one pof

New Mexico is partially an arid desert state:and summer temperatures often exceed the 100-
degree mark under normal conditions. Nighttime temperatures are typically cool due to low
hurnidity, and even though daytlime temperatures may be high, peopie experience relief at night.
Heat waves in which daily high temperatures exceed 110° F for many days in a row are rare.
Such a heat wave in the higher altitudes wouid probably have a more damaging effect because
people would not be expecting such hot conditions. However, anywhere in the state that
experienced the humiditytemperature combination could suffer ill effects from the svent. A heat
wave would also have a drying effect on vegetation, facilitating the ignition of wildfires. If a heat
wave were coupled with a power failure, the effect on the population would be much more
severe due to a lack of air conditioning. In general, it is safe to say that there is no area of the
state that is immune from the hazard of heat wave.

A unigue aspect to extreme heat in New Mexico is the fact that UVE radiation also increases
with increasing altitude, or distance above the surface of the earth. For every 1,000 feet of
altitude, the UV radiation increases by asbout 4 percent. This means that approxtmately 20
percent more UV radiation reaches the earth's surface in Santa Fe, than in a city that is at

similar |atitude but at sea level. This can exacerbate heat effects at high altitude.
B8
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ln 1978, meteorolegist R.G. Steadman developed a heat index {Table 24} to illustrate the risks
associated with extreme summer heat. NOAA's heat alert procedures are based mainly on Heat
Index Values. The Heat Index, sometimes referred to as the apparent temperature is given in
degrees Fahrenheit. The Heat Index is a measure of how hot it really feels when relative
humidity is factored with the actual air temperature,

Tahle 24: Heat Index as of December 2012
NOAA's National Weather Service

Heat Index
Temperature (°F}

92 94 06063 100 102 104 108 108 110
40 i 94 67 101
45
50
55
60
85
70
75
80
85
80
95
100

Relative Humidity (%)

Likelitood of Heat Disordess with Prolonged Exposure or Strenuous Activity
[T Caution ] Extrerne Caution IR Danger I Extreme Danger

Source: NOAA: htpifwww nws noas goviosmheatfindex shimi#heatindax

PREVIOUS OCCURRENCES ~ EXTERME HEAT

The State of New Mexico experiences extreme heat events annually, which affects the City of
Santa Fe. Referencing the NCDIC online database are no recorded significant events for the
City of Santa Fe. Additionally, the MPT was unable to provide any past significant events for
the City of Santa Fe. There have been recorded events for locations close to the City of Santa
Fe. Those events were identified as human negligence which could occur anywhere in the state
to include the City of Santa Fe, New Mexico.

Frequency

Extreme heat events are difficult te predict precisely in pattern, frequency, and degree of
severity. The entire planning area would be affected by extreme heat events. Referencing the
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SECTION 2 — Hazard |dentiflcation / Risk Assessmant

map in Figure 11, the state can experience average summer temperatures from 70 to well over
78 degrees with temperatures in the summer reaching up to 100 degrees plus. In temperatures
exceeding 90°F, young children, the elderly, outdoor laborers, and sick people are the most
likely to suffer from sunstroke, heat cramps, heat exhaustion, and possibly heatstroke.

Figure 11: Temperatura Map of New Mexico

Fahan L g
Abiwy T8 Above 28
0 TE Wio 28
Todo M 2l K
Balow 10 Ralow 2

Source: Map showa tha_i average temperalures for Mew Mexico, Information provided by World Book al
www worldbeok. com ' -

The National Weather Service' — Albuguergue reported above average temperatures, month to
month, for 2012 will go dowh as the warmest year on recard, Metearologists stated that 2012
wss yet another year that supported the upward trend in temperature.

VULNERABILITY ASSESSMENT — EXTREME HEAT

Existing Community Assets

The elderly, disabled, ang debilitated are especially susceptible to heat stroke. Large and highly
urbanized cities can create an island of heat that can raise the area's temperature by 3 to 5° F.
Therefare, urban communities with substantial populations of elderly, disabled, and debilitated
pecple could face a significant medical emergency during an extended period of excessive heat.
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SECTION 2 — Hazard identification / Risk Assassment

The highest temperature recorded in New Mexico is 122°F on June 27, 1894 at the Vaste
lsolation Pilgt Plant (WIPP) site in Eddy County,

Critical Facilities

Critical facilities are susceptible to power failures and brown outs as energy supplies become
stressed during an extended period of high heat.

Future Development Trends

Although potentially devastating to a vulnerable population an extreme heat event should not
impact future development trends.

What Can Be Mitigated?

The best practices include garly assessment, public education and Providing cooling stations for
the length of the event.

Climate Change: According to NOAA, the decade from 2000 to 2010-was the-warmest on
record, and 2010 was tied with 2005 as the warmast year on record. Wamer lemperatures are
accompanied by other changes in weather and climate, - Many places have experienced
changes in rainfall resulting in more intense rain, as weil as more frequent and sevare heat

waves (EPA.gov, 2013), .
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SECTION 2 — Hazard Identification / Risk Assessment

Overview — Drought in the City of Santa Fe, New Mexico
Drought, as defined by the National Cceanic and Atmespheric Administration (NOAA), is a
pericd of abnormally dry weather that persists long enough to produce a sericus hydrologic
imbalance. The severity of the drought depends upon the degree of moisture deficiency, the
duration, and the size of the affected area. Drought status is determined through the use of the
Palmer Drought Severity Index, the Standardized Precipitation Index, and the Surface Ywater
Supply Index. In New Mexico, drought is known to occur on an average of every ten years.

Drought will always be a concern in Santa Fe. Figures 12 and 13 identify the Palmer Drought
Severity Index Short-Term and Long Term Conditions.

Figure 12: Palmer Drought Severity ndex - Short-Term Cenditions

Patmer Z Index
Shork-Term Conditions

i S R e vy
-1 . o I
A Y A W

Source: Mational Climatic Dala Centar, Mational Oeeanic and Atrosphanc Administratien
http: fwwew. ned o noaa . govioalclimate/researchipre imfdrought/palmar. html
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Figure 13: Palmer Drought Index - Long-Term Conditlons

Paimer Drought index
Long-Term {Meteorological) Conditions

B

Source: Natignal Cimatie Data Center, Watonal Oceanic and Atmaspheric Adminisbration
hitp.fwww, node noaa g oviaailimate/ressarchiprelimidreught/palmer. htrnl

A drought is a period of proionged dryness that depletes both ground and surface water.
Droughts are common in New Mexico. Since drought is a regional issue drought in the City of
Santa Fe will be discussed as it is it occurs in Santa Fe County. The climate in Santa Fe is arid
with average annual precipitation ranges from less than 12 inches for the majority of the County
up to 40 inches in the mountainous areas in the eastern part of the County, as seen on Figure
14. This normally meager annual precipitation causes extended periods of scant fiow in the
State’s rivers, and any measurable decrease in precipitation rates can create drought conditions
in a relatively short period of time.
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Figure 14: Hew Mexico Avarage Annual Precipltation

U.S. Drought Monitor 25"
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Source: droughtmenitor.unl.edu/DM_state him?HM, June 2103

HAZARD PROFILE—DROUGHT

In New Mexico, Drought is a regular event. It visits the state in recurring cycles. Experts predict
that drought conditions are likely to continue for the foreseeable future. Drought increases the
probability and severity of wildfire. Drought also increases the severity of flash flooding due to
soils becoming hydrophobic, repelling or incapable of dissolving in water, resulting in increased
runoff and erosion. The State of New Mexico has recorded periods of drought for the past few
years. In every drought, agriculture is adversely impacted, especially in non-imigated areas
such as dry land farms and rangelands. Droughts impact individuals {farm owners, tenants, ane
farm laborers), the agricultural industry, other agriculture related sectors, and other industries
such as tourism and recreation. There is increased danger of forest and wildland fires. Loss of
forests and trees increases erosion, causing serious damage to aquatic life, irrigation, and
power development by heavy silting of streams, reservoirs, and rivers.
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Drought is nature’s way of reminding us that we live in a desert. New Mexico is entering the
ninth year of a drought, which magnifies the challenge of balancing our limited water supplies
with growing demand. A drought is caused by a variety of factors. Scientists wha study climate
changes believe that conditions in the North Atlantic Ocean and the Eastern Pacific Ocean play
a significant role in determining the amount of precipitation that New Mexica and the rest of the
country receive. Studies show current conditions in those two oceans are similar to conditions
that existed during the severe drought of the late 1940s and 1850s in New Mexico.

Drought is a condition of climatic dryness that reduces soil maisture, water or snow levels below
the minimum necessary for sustaining plant, animal, and economic systems. Drought conditions
are usually not uniform over the entire state. Local and regional -differences in weather, soil
condttion, geclogy, vegetation, and human influence reed to be aansndered when assassing the
impact of drought on any particular location. The most cummnnh; used drought definitions are
hased on metecrological, agriculiural, hydrologicsl, and $OGIO ecunumtc effects

» Mateorolegical drought is defined by a period of suhstanhally dlmlmshafd [precipitation duration
andior inlensity. The commonly used definition of metenmlcrgmal drnught {5 an interval of time,
generally on the crder of months or years, during which the adtual moisture Supplyat a given place
consistently falls below the climatically appmpriate moisture suppI}

+ Agricultural drought occurs when there s inadequate sail mo‘.tl;.lra to meet the needs of &
particular crop at a particular tlme Agnmﬂural drnugh{usuallyr oocurs dftér or -:lunng metearalaglcal

operatmns

s Hydrological drought referg. :n deficizncies in. aurfaca_.._and subsurfac:a water supplies. It is
measured as stream flow, S IVIW. pack and as lake,: i‘ﬁsaﬁvmr and groundwater evels, There is
usually a delay batwsen lack of rain or snow and less  measurable water in streams, lakes, and
reservoirs. Therefore, hydrolqgica! measurements tend to lag behind other drought indicators

» Soclo-aconemic drnught'éﬁcurs when ahysical water shortages start to affect the health, well-
being, and quality of lifa of tha penple or when the drought starts to affect the supply and demand
of an economic product

Although different types of drought may occur at the same time, they can also occur
independently of one ancther. Drolght differs from cther natural hazards in three ways. First,
the onset and end of a drought are difficult to determine due to the slow accumulation and
lingering of effects of an event after its apparent end. Second, the lack of an exact and
universally accepted definition adds to the confusion of its existence and severity. Third, in
contrast with other natural hazards, the impact of drought is less obvious and may be spread
aver a larger geographic area. These characteristics have hindered the preparation of drought
sontingency or mitigation plans by many governments.

Drought status is calculated using several indices that measure how much precipitation for a
given period of time has deviated from historically established norms. The Palmer drought
severity index (PDSI) is used by the U.S. Department of Agriculture (USDA} to determine
allocations of grant funds for emergency drought assistance {Table 25). The Paimer index is
based on the supply-and-demand concept of the water balance equation, taking into account
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SECTION 2 - Hazard Identlflcation f Risk Assessment

more than the precipitation deficit at specific locations. The PDSI provides a measurement of
moisture conditions that are “standardized” so that comparisons using the index can be made
between |locations and menths.

Table 25: Palmer Drought Severity Index

Drought Monltoring hulices

Drought | Return Standardized] NDMC | Palmer
g Period Dexcription of Possible mpacts
Severity (years) pt ha Precipitation | Drougit | Drought
Iwlex (SPl} | Category |  Index
i Going into drought, shat-term diyness slowing
ar .
7t 4 growth of crops or pastures; fire risk above average. .05t0-0.7 0o -1.0to-1.9
Drought %% | Coming out of drought: some lingering water

daficits; pasiures at craps hot fully recovered.

‘Boma damaperto erops or pastures; fire rigkhigh; | R N R
hoderste sireams, tesenoirs, o7 wells |ow, gomewatsr . - T .. ol s L
prought | 3109 [shortages develaping nrimminantwmn!antwater.- 0810-12 |- .Df 1101028
useresmwnnsmt;uastad : R Y

Futrerne

Drauiht TEl-1H

ST EnTineAl
Ci-nrerthe

LR

“NDMC - MNational Drought Mitigation Cender

Table 27 sulfines the smndardiud_.maasuremants of moisture conditions for use [n determining
the sgverity of drought. Information provided by NOAA at hitp fiwww draughl noaa.gow!

New Mexico precipitation for the first ten months of 2012 was 60 percent of average and ranked
as the Bth driest start to any vear on record. This makes 2012 the second consecutive year with
a very dry start to the calendar year for New Mexico, as 2011 began as the 2nd driest January
to Qctober period. The past 24 months {2011-2013) have been the second driest 24 month
period on record ending in October for New Mexico, just behind the period that ended in
October 1956,

Water in New Mexico is distributed among a variety of users, as the following pie chart indicates
{Figure 15). About 8% goes to livestock, commereial, industrial, mining, and power sompanies;
about 10% goes te public supplies and domestic use; about 7% is lost to evaporation; and about
77% goes to irrigated agriculture. Drought is a regular event in all areas of New Mexico and
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SECTION 2 — Hazard Identlfication / RIsk Assessmant

includes the City of Santa Fe. It visits the state in recurring cycles. Experts predict that drought
conditions are likely to continue for the foreseeable future. When drought begins, agriculiure is
usually first to be affected because of its heavy dependence on stored moisture in the soil. Soil
moisture can be rapidly depleted during extended dry periods. Dry land farming and ranching
are most at risk from drought. Impact on these activities can be seen during a short-term
drought.

Figure 15 Mew Mexico Watar Uses

New Mexico Water Uses

10% - Public Supphes and
Domestic Use

7% - Evaporation

6% - Livestock
Commercial, s .
Industial, Mining, 77 - mgoted
Power Agaiecnalbure:

Source: (nformatioi provideid by the Dl‘ﬂca.'uf.jl_."hq State Engineer in the annual report for the period of 2008-2011.
The PDF file'ls available at hitp:/www,ose statelnm, us/publications_index.htmi)

Drought incréases the probability-and severity of wildfire. Drought also increases the severity of
flash flooding due to soils bacoming hydrophobic, repelling or incapable of dissolving in water,
resUlting in increased runoff and erosion. Although no drought events for the City of Santa Fe
have been recorded by the NCDG, the State of New Mexico has recorded periods of drought for
the past few years. |n eveny drought, agriculture is adversely impacted, especially in non-
irrigated areas such as dry land farms and rangelands. Droughts impact individuals (farm
owners, tenants, and farm laborers), the agricultural industry, other agriculture related sectors,
and other industries such as tourism and recreation. There is increased danger of forest and
wildland fires. Loss of forests and trees increases erosion, causing serious damage to aquatic
life, irrigation, and power development by heavy silting of streams, reservoirs, and rivers.

Drought status is calculated using several indices that measure how much pregipitation for a
given period of time has deviated from historically established norms. The Palmer drought
severity index (PDSI) is used by the U.S. Department of Agriculiure {USDAS to determine
allocations of grant funds for emergency drought assistance (Table 25). The Falmer index is
based on the supply-and-demand concept of the water balance equation, taking into account
ra
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SECTICN 2 - Hazard ldentification / Risk Assesament

more than the precipitation deficit at specific locations. The PDSI provides a measurement of
maoisture conditions that are "standardized’ so that comparisons using the index can be made
between locations and months.

According to the New Mexico Drought Plan, the latest predictions call for a despening of the
drought in the next few years, even though 2006 was cne of the wettest years on record. COne
final measurement of drought, though highly temporal, is the Vegetation Drought Response
Index (VegiDRI) which is available for two-week intervals (Figure 18). The Vegetation Drought
Response Index, or VegDRI, is a computer modeling and monitoring method that provides
continuous drought information over large regions and supplies finer spatial detail than other
commonly used drought indicators. The index is available at twe-week intervals across the
conterminous 48 states of the United States. '

Figure 16: Vegetation Drought Responsa Indax (YeglDRI)

Vegetation Drought Response Index
Complate

Fobruary 25, 2013

Vagelation Congition

Bl e Draughi
[ [P Drought
Bl vodeccs Drought
— Pra-Ovgughl

L Wear Marmal

i ] 18

Unusually Mot
Wy Mokl
Extraineg |y Molet
Q¥ af Sexcon

YYurar

Source: hipfwnaw. drovght uel eduthondtasmonitor. fitm
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SECTION 2 — Hazard Identiflcation [ RIsk Assessment

This resource can be used by anyone monitoring agricultural conditions, particularty ranching, or
with interests in natural resource management. Data provides a regional overview with enough
definition to know how specific rangelands and crops are doing. VegDRI integrates time-series
observations of vegetation with climate, land cover-land use type, ecological setting, and soil
characteristics to show drought's effect on vegetation at a 1-kilometer resolution. The massive
remote sensing archives at the U.S. Geolegical Survey Earth Resources Observation and
Science Center (USGS-EROS) supply historical satellite data from the last 20 years that are
critical in establishing a sound comparison of normal conditions over a ionger historical period.

PREVIQOUS OCCURRENCES—DROUGHT

New Mexico has always known drought. Archeclegical recerds indicate that drought has led to
the collapse of early civilizations in New Mexice, most notably the abandonment of Chaco
Caryon by the Anasazi around 1300 A.D. (Annenberg/CPB Learner.Org). |n the last 100 years,
New Mexico has suffered from four devastating periods of drought; 1900-1810, 1931-1841,
1942-1956, and 1974-1979. The last short duraticn dreught was in 1996 (New Mexico Drought
Task Force, May 2002). Due to the cyclical nature of droughts New Mexico will enter into
another period of drought. The U.S. Geological Survey (USGS) has established gauging at
many waterway locations to gather data on annual stream flows. Three locations around Santa
Fe County were examined for times of low stream flows, indicatng a drought perind. The
gauging station data vary between the locations but:generally show drought pericds during the
approximate periods of 1830-1936, 19461858, _an;;l'-1939_—1 977. One station along the Rio
Grande contained data back to 1896-and a low stiéam flow period is indicated at the station
from approximately 1898-1902., -~ C o

ata at htifﬁ.fﬁa’__tgardata,usgs.'gﬁ!qnyﬁjg'}isfannual.

See gauging statiq

Vulnerabjﬂﬁ:'ﬁgseéﬂiﬁﬁng_pm@hﬂ
Existing Community Asssts s . ©

When droughts occur, they can-have significant consequences for public and rural water
supplies, human.and livestock corisumption, water quality, natural soil water or irrigation water
far agriculture, Fcreats wild land fire fighting, and navigation and recreation. Those who rely on
surface water {reséﬁﬁl{; and I_a_kjes'} and subsurface water (ground water), for example, are
usually the last to be affécted. : A'short-term drought that persists for three to six months may
have little impact on thesé_:-"s;écturs, depending on the characteristics of the hydrologic system
and water use requirements. For droughts of longer duration, impacts may disappear quickly in
the agricultural sector, because rain quickly replenishes soil moisture, but linger for months or
even years in other sectors dependent on stared surface or subsurface supplies. Ground water
users, often the last to be affected by drought during its onset, may also be last to experience a
return to narmal water levels, The length of the recovery pericd is a function of the intensity of
the drought, its length. and the quantity of precipitation received as the drought ends.

Critical Facilities

Critical facilities, in particular fire-fighting facilities, must have reliable access to water for fire
suppression. Droughts can impact their access 1o sufficient quantities of surface water and
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SECTION 2 — Hazard Identificatlon ! Risk Assessment

ground water. Other critical facilities such as schools and hospitals may experience restrictions
on potable water consumption during periods of severe grought.

Future Development Trends

As business and population growth continues in Santa Fe, the potential impacts of prolonged
drought grow significantly. Continued residential housing and commercial development in
Santa Fe and the surrounding areas will be difficult to sustain with the limitet] water resources
currently available and may require additional water rights and drilling new production wells. A
continuation of the current drought and lower water tables will require deeper wells for existing
production. Deeper groundwater also reguires mare intensive treatmant to fiter out arsenic and
minerals. With or without a prolonged drought, agricultural users of water in the County will
come under increasing pressure to sell or lease water rights to developing urban areas.

Santa Fe County and the City of Santa Fe have been proactive in agdressing the limited water
sources of the County. Beginning in 1980, the County completed the first Santa Fe County
Growth Management Plan that emphasizes carefully controlled growth with a special respect for
water availability. New residential subdivisions in the County must be able to demonstrate a 75-
year supply of water for projected water demand as a condition of approval. As detailed below,
the County has taken several measures in recent yaars to raduce overall water consumption
and to mandate water conservation during perieds of drought.

CONCLUSIONS—DROUGHT
Summary of Hazard Identiflcation and Vulnerability Assessment

All of the City of Santa Fe, to inclide:the county, is curmently in an emergency drought situiation.
The consequencés of & drought -on:the arid climate of Santa Fe County are quickly falt.
Agriculture’. and ranching’. ‘dependent on rainfall are affected within weeks of reduced
precipitation. A moderate ta-severe drought threatens groundwater supplies that most of the
County’s residents rely upon for potable water.

A prolonged drought also increases the probability of other hazards. Forests become mare
susceptible to wildfires and native vagetation dies, leaving expused soils susceptible to erosion,
flash flooding, and dust storms. -The Mitigation Planning Team has identified drought as a
priority hazard in the City of Santa Fe.

What Can Be Mitigated?

The best practices include early assessment, public education and water conservation
programs. |dentifying the first phases of the drought and reacting with water conservation at the
earliest time will help to mitigate drought later in the disaster. In the future, there is also the
potential for limiting population growth and development dependant on groundwater. Mitigation
management for drought is a proactive process. However, most of the process has been at the
state level since there is no U.S. water conservation or drought policy.

In response to the ongoing threat on drought and water shortages to the City of Santa Fe, the
City has made significant efforts to reduce water use through the replacement of water-hogging

toilets, appliances, and landscape with lower consumptive models have resulted in a significant
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SECTION 2 — Hazard |Identification / RIsk Assessment

reduction of hausahold water consumption, City water conservation programs have resulted in a
drop from 137 gallons per person per day to 103 gallons over a seven-year pariod.”

This City's Water Conservation Office is responsible for implementing other water conservation
measures including citizen outreach and education. This office is guided by the City's Water
Conservation Committee who recommend policy and evaluate specific programs related to
water conservation. Current water conservation programs include:

» Toilet Retrofit Program

» Rebate Programs for water efficient appliances

*  Pre-rinse Spray Mozzle Frogram

= Moisture Sensars & ET Controllers

+ Residential Surveys, Leak Investigation & Landscape Audits
+ City of Santa Fe & Homewise "Walersmart Project’

= Public Qutreach & Education

* Commercial Landscapers Outreach

+ Compliance and Enforcernent

Actions Included in the Plan:

» Develop a "Water Conservation Strategic Flan®

« Expand Rebates and Incentive Programs

o Adopt New Technologies ta better track water use and then help customers to conserve
more easily. o

= Improve billing s:,rstem to better track supply-slde infrastructure and water use by
custcmers =1L mll as to validgte the effectivenass of new conservation measures.

. Munltar water use with:Fire Flies and Kopy Caps

. =E_rrga_dan the use of, and i:b_nnslder requiring, a variety of water saving appliances:

s Reduce unnecessary public and private landscape watering

»  Proactivety Plan and Run Tests to Identify Leaks

s Expand éxisting residential, leak investigation/survey program io include other water
customer sectors. _

» Expand Public Oitreach and Education (see Section 11, Education and Cutreach)

« Require Imigation Certification from the New Mexico lrrigation Association for some
irrigation installations

« Improve the City website to include water conservation information for residential and
gommercial customers that is both useful and interactive.

= Create and maintain public demonstration gardens throughout the City.

» Develop a Strong Compliance and Enforcement Program

13 ganta Fe Water Conservation Plan http:/fwaww santafentn govindex.aspx?NID=13686
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SECTION 2 — Hazard ldentification / Risk Assessment

» Expand Support for Water Conservation Activities

« Initiate a Program to Maximize Water Harvesting

« Initiate a Program to Process and Utilize Water for Multiple Purposes
+ Continue and increase the use of treated effluent,

+ Consider the energy requirements of any potential new water scurces and seek
opportunities to use clean, renewable energy sources for the energy requirements

Climate Change

According to NOAA, the decade from 2000 to 2010 was the warmest on record, and 2010 was
tied with 2005 as the warmest year on record. Warmer temperatures are accompanied by other
changes in weather and climate. Many places have experienced changes in rainfall resulting in
more intense rain, as well as more frequent and severe heat waves (EPA.gov, 2013,
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SECTICON 2 — Hazard Identificatlon / Risk Assessmant

Human-caused hazards include technological hazards (e.g., hazardeus material releases} and
terrorism. Both of these are distinct from natural hazards in that they result directly fram the
actions of people. The term technalogical hazard refers to incidents that can arise from human
activities such as the manufacture, storage, transportation, and use of hazardous materials.
Technological hazards are assumed to be accidental and their consequences unintended. The
term terrorism, on the other hand, encompasses intantional, criminal and malicious acts
invalving weapons of mass destruction (WMDs), including biclogical, chemical, nuclear, and
radiological weapeons; arson, incendiary, explosive, and armed attacks, industrial sakotage and
intentional hazardous material releases; and cyber-terrorism {attacks via computer).
Technological and terrorism hazards are interrelated in that facilities and transportation routes
that handle hazardous materials may be potential targets.

The focus of this section addresses three types of human-caused hazards that are relevant to
the City of Santa Fe: hazardous material releases, terrorism, and nuclear/radiclogical accidents.
Hazardous materials can include toxic chemicals, radioactive materials, infectious substances,
and hazardous wastes. An accidental hazardous material release can occur wherever
hazardous materials are manufactured, stored, transported, or used. Such relsases can affect
the nearby population and contaminate critical or sensitive environmeandal areas.

Facilittes that use, manufacture, or store hazardous materlals in New Mexico must camply with
Title 1 of the federal Superfund Amendments and Reauthorization Act (SARA), also known as
the Emergency Planning and Community Right-to-Know Act of 1886 (EPCRA}14 and the State’s
reporting requirements under the Hazardous Chemical Information Act [74-4E-1 to 74-4E-3
NMSA 1978]. The community right-to-know reporting requirements keep communities abreast
of the presence and release of chemigals at individual facilities.

Key information about the chemicals handled by manufacturing or processing facilities is
contained in the U.S. Environmental Protection Agency's (U.S. EPA's) Toxic Release Inventory
(TRI database. The TRl is a publicly available EPA database that contains infarmation on toxic
chemical releases and waste management activities reported annually by certain covered
industry groups as well as federal facilities. This inventory was established under EPCRA and
expanded by the Pollution Prevention Act of 1990. Facilities that exceed certain threshold
levels must report TRI information to the U.S. EPA, the federal enforcement agency for SARA
Title [Il, and the NMOEM.

EPCRA's primary purpose is to inform communities and citizens of chemical hazards in their
areas. Sections 311 and 312 of EPCRA require businessas to report the locations and

" 1986, Congress reauthorized and expanded Ihe Compranansive Environmental Response, Compensalion, and
Liability Act {CERCLA] The new act is known as the Superfund Amendments and Reautherization Act (SARA} Title
Hl of SARA addresses emergsncy planning and community right-to-know reporting on hazardouz and toxic
chamicals. The purpose of SARA Tille |1 is to promote greater cooperation among govemmant, industry, and citizens
to prevent, plan and prepare for, and manage chamical emagencies, SARA Title |l has four major components:
emergency planming {Section 301 to 3031 emergency relzase notification {Section 304); hazardous chemical
inventory (Seclions 311 & 312}, and taxie chemical release inventory (Section 313},
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SECTION 2 — Hazard Identification / Risk Assessment

guantities of chemicals stored onsite to state and lucal governments in order to help
communities prepare to respond to chemical spills and similar emergencies. EPCRA Section
313 requires the EPA and the states to collect data annually on releases and transfers of certain
toxic chemicals from industrial facilities, and to make the data available to the public in the TR
In 1990, Congress passad the Pollution Prevention Act, which required that additional data on
waste management and saurce reduction activities be reported under TRI. The goal of TRl is to
empower citizens, through information, to hold companies and local governments accountable
in terms of how toxic chemicals are managed.

HAZARD PROFILE—HAZARDOUS MATERIAL RELEASES
Hazard Charactaristics

Hazardous material releases can accur at facilifies (fixed sites} or along transpontation routes.
They can occur as a result of human carelessness, intentional acts, or natural hazards. When
caused by natural hazards, these incidents are known as secondary hazards. Hazardous
material releases, depending on the substance involved &nd type of retease, can directly cause
injuries and death and contaminate air, water, and scils. The probability of -a release at any
particular facility or at any point along a known transportation corridor is relatively low.
However, the consequences of releases of th'ase.ri-latarials can He very senous.

There are 142 facilities in Santa Fe that submitted Tier Il reports. - Facilities are required to
submit Tier || reports if they store a hazardous substance.exceeding 10,000 pounds or any
extremely hazardous substance exceeding either 500 pounds or the threshold planning quantity
{TPQY, whichever is less. The '_i"i_'ar 2 facilities -@re required fo report annually to the State
Emergency Response Commission, Local Emergahcy Planning Committees, and local fire
departments for emergency planning,. TR facilities are those facilities in specific industries that
manufacture, process, of USe more than the threshold amount of one or more of 600 listed toxic
chemicals. Most threshold amounts are’-30,000 or 26,000 pounds per year, but can vary
depending cn the chemical, S

Severity and Probability of Occurrence

The severity of the incident varies with the distance from the release and the time elapsed. The
most immediate areas are genersily at greatest risk yet, depending on the agent, a release can
travel great distances or exist over a long time {e.g., nuclear radiation), resulting in far-reaching
effects to people and the environment.

With a hazardous material release, whether accidental or intentional, there are several
potentially exacerbating or mitigating circumstances that will affect the sevarity of the release.
Exacerbating conditions can enhance or magnify the effects of a hazard. Kitigating conditions,
an the other hand, can reduce the effects of a hazard. These conditions include:

« Weather conditions that can affect how the released material is dispersed (2.9, high
winds can increase the spread of gases or radioactive materials);

= How the chemical was released (e.g., explosion, volatilization, air or water release) and
the nature of tha substance;
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s Micro-meteorological effects of buildings and terrain that can after travel and duration of
agents;

¢ Shielding in the form of sheltering in-place (staying indoors during an emergency) that
protects people and property from harmful effects; and

s Non-compliance with applicable codes {e.g. fire and building codes) and maintenance
failures fe.g., fire protection and containment features) that can substantially increase
the damage to the facility and surrounding buildings.

while hazardous material releases in Santa Fe have occurred in the past, they are considered
difficult to predict. An occumence is largely dependent upon the accidental or intentional acticns
of a person or group (note: intentional acts are addressed under the subsection concerned with
“Terronsm").

PREVIOUS OCCURRENCES--HAZARDOUS MATERIAL RELEASES

There are 142 hazardous materials facilities and two major transportation routes in Santa Fe.
The County (City of Santa Fe) has experienced hazardous matenal release, accidents both at
facilities and along transportation corridors. No SARA Title Il fagilities in Santa Fe County filed
TRI reporis. However, 30 hazardous materials releasas were reported to the National
Response Center for Santa Fe County between 1997.and 2002. A fotal of 18 releases were
reported within the City of Santa Fe. Two significant events occurred are noted below:

+  2/24M3: Fuel tanker truck crashes on Highway 841285 on the north side of Santa Fe,
Jeaking approximately 1400 gallons of diesel fuel

» 10/6/12: A gasoline tanker truck crashes ofn Garrlllus Rd {Hwy 14} during rush hour,
farcing the closure of an arterial readway in Santa Fe for approximately 3 hours while
fuel is off-loaded from the damaged vehicle.
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VULNERABILITY ASSESSMENT—HAZARDOUS MATERIAL RELEASES

Existing Community Assets

Table 26 indicates the number of pecple, as determined from the 2010 Census, that live within
either a % mile or 1 mile radius of known SARA Title lIl facilities in the City.

Table 26: City of Santa Fa Population Location to Known Hazardous Facilities

Clty of Santa Fe Within % mile of Facllity WHI::::“;;I:: of

Structures 19,877 | - 26,249
Population 38,760 | 53,440
Critical Facilities 17 _ 24

Source: City of Santa Fe Tier il reporls
Critical Facilities

Seventeen critical facilities are listed within 2 mile of a hazardous materials facility, and an
additional 24 critical facilities are located within one mile of a hazardous materials facility for a
total of 41. Thirteen fire stations are located within one mile of a hazardous materials facility in
the City of Santa Fe. In addition, five haspitals and seven police stations are within one mile of
a hazardous materials facility. '

Future Development Trends.-.. -

Estimates of potential developmeritiidentified vacant lots that could be developed within % mile
of hazardous®material facilities. As ‘davelopment continues and population density increases,
hazardous materials may presént an increased threat to the economic and social well being of
selected areas of the City. ' '

CONCLUSIONS—HAZARDOUS MATERIAL RELEASES

Hazardous materials can include toxic chemicals, radicactive materials, infectious substances,
and hazardous wastes, . Accidental hazardous material release can cccur wherever hazardous
materials are manufactured, stored, transported, or used. Such releases can affect the nearby
population and contaminate eritical or sensitive environmental areas. Anticipated population
growth and related residential and commercial development within the City will exposs an
increasing population to the possibility of hazardous materials (hazmat) emergencies. Due to
population density of Santa Fe, emergency hazmat response will continug to be difficult in
isolated or rerote areas of the County.

What Can Be Mitlgated?

Individual facilities and transportation companies are responsible for maintaining facilities and
operations in a safe manner. Regulaticn of these companies is beyond the respansibility of
City-level governmant. However, the local community can become more involved and informed

a8

Hazard Mizigation Plar — Cly ¢f Santa Fe, Yew Mexico
Dirafi — fune 2014

B.Sfimg Weniums, LT



SECTION 2 — Hazard identification / Risk Assesament

about specific aspects of these cperations and in so doing, determine areas where mitigation
actions may he possible such as public education, evacuation drills and response exercises,
warning systems, etc. In addition, future development can be guided in such a way that new
facilities and anticipated development patterns have limited overlap.

Data Limltations

The Mitigation Planning Team needs mare information about past hazardous material releases
from fixed sites and vehicles transporting hazardous materials, the nature of the operations that
already exist in the City, and the status of existing emergency action plans.
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Following a number of s
and early 2000s, citizens across the U.S. paid increased attention to the potential for deliberate,
harmful actions by individuals or groups. There is no single, universally accepted definition of
terrorism. However, terrorism is defined in the Code of Federal Regulations as "...the unlawful
use of force and violence against persons or property to intimidate or coerce a government, the
civilian population, or any segment thereof, in furtherance of political or social objectives’
{28 CFR, Section 0.85).

HAZARD PROFILE ~ TERRORIEM

Hazard Characteristics

The Federal Bureau of Investigation (FBI) further characterizes terrorism as either domestic or
intemational, depending on the origin, base, and objectives of the tferrorist organization.
However, the origin of the terrorist or person causing the hazard is far less relevant to mitigation
planning than the hazard itself and its consequences. For the purposes of this Plan, “terrorism”
refers to the use of WMDs, including hiological, chemical, nuclear, and radiological weapons;
arsaon, incendiary, explosive, and armed attacks; industrial sabotage and intentional release of
hazardous materials; and "cyber-terrorism.” Within these general categories, however, there
are many variations, particularly in the area of biological and chemical weapons, which
comprise a wide variety of agents and delivery systems.

Terrorist methods can take many forms, including:

« Agroterrorism

» Armed attack

+ Arsonfincendiary attack

» DBicfogical agent

» Chemical agent

»  Conventional bomb

v Cyber terrorism

¢ Hazardous material release (intentional)
* NMuclear bomb

« Radiclogical agent (“dirty bomb"}

Severity and Probability of Occurrence

The severity of terrarist incidents depends on the method used; the proxmity of the device to
people, animals, or other assets; and the duration of exposure to the incident or device. For
example, chemical agents are poisonous gases, liquids, or solids that have toxic effects on
people, animals, or plants. Many chemical agents can cause serious injuries or ceath.

Biological agents are organisms or toxins that have illness-producing effects on people,
livestock, andfor crops. Because some biological agents cannot be easily detected and may
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SECTION 2 - Hazard Identification / Risk Assessment

take time to incubate, it may be difficult to know that a biclogical attack has occurred until
victims display symptoms. In cther cases the effacts are immediate. Those affected by a
hiological agent require immediate medical attention. Some agents are contagious, and victims
may naed to be quarantined.

An important consideration in estimating the likelihoad of a tervorist incident is the existence of
facilities, landmarks, or other buildings of natienal importance. While the Clty of Santa Fe has
many notable landmarks from a local historic perspective, it does not contain any sites with
naticnal symbolism, or an extensive area of dense urban population; therefore, the likelihood of
a terrorist attack because of the City's national significance is unlikely. However, terrorism
takes many forms, and terrorists have a wide range of local, state, and naticnal political
interasts or personal agendas, meaning that even unlikely potential targets cannot be ruled out.

PREVIOUS OCCURRENCES — TERRORISM

Sometime in the late 19808, & bomb was discovered: and removed: without damage from a
propane facility on Airport Road located next to a police station. A radieal/ Puerte Rican group
claimed responsibility for the act. With regards to possible anthrax attdéhés ‘the following
incidents included : )

«  7I813: An envelope containing a white powder is mailed to.the Governor's Office at the
State Capitol. A member of the Govemor's staff opens the: ledter, exposing the staff
member and a State Police Officer to the substance; The substance was detemmined to
be non-toxic. ' o

»  THMOM3: An envelope cuntﬁining a white powder is; r_i_ﬁailed to the County Courthouse in
Santa Fe, 19 people were exposed to the powder, which was determined to be non-toxic
« 12/11/08: An envelope containing a white powder is mailed to the Gavernor's Office at

ﬂje State Capital. 20 people were exposed to the powder, which was determined to be
non-oxic. o '

In addition to possible anthrax attacks, law enforcement officials were also involved with the
following incident:

» 4/15/13: A hand grenade was discovered in a home on Palace Avenue in Santa Fe,
forcing the evacuation. of 4 homes while the Santa Fe Police Dapartment Bomb Squad
safely removed and disposed of the device.

VULNERABILITY ASSESSMENT - TERRORISM

Existing Community Assets

Facilities and populations vulnerable to terrorist attacks in the City of Santa Fe have been
identified as infrastructure, emergency response facilities, hospitals, government offices
historical buildings, and special events. The Santa Fe Emergency Manager has identlfied the
most vulnerable locations within the City.
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SECTION 2 — Hazard Identificatlon ! Risk Assessment

Critical Facilities

Al individual critical facilities are listed as vulnerable to terrorism. The City of Santa Fe is also
the capital for the State of New Mexico and houses & number of state government facilities.
However, government facilities, as well as other vulnerable privately owned facilities have
constructed physical barriers and increased security measures. The City of Santa Fe maintains
the list at its Emergency Operations Office.

Future Development Trends

Future development does not necessarily increase vulnerability beyond the basic issue
identified under Hazardous Material Releases; more development in proximity to known sources
of potential intentional releases increases the number of people and property subject to the
existing level of vulnerability.

CONCLUSIONS - TERRRORISM
Summary of Hazard identification and Vulnerabllity Assessment

Human-caused hazards are difficult to predict. Terrorists ¢an target any historic structures,
popularly attended events, critical facilities, or agricultural lands. There are 142 hazardous
material facilities within Santa Fe, many within relatively densély populated areas. Trucks
transport hazardous materials along two major highways that intersect the Gounty, 1-25 and
U.S. 284/85. These roads run through the most papulated areas of the County. The Waste
Isolation Pilot Plant {WIPP) site is located 26 miles southeast of Carishad, New Mexico. The
WIPP Route from Los Alamos National Laboratary follows NM 502 to where it intersects with
U.S. 285/84 south through Santa Fe County, WIPP. transpart vehicles pass through the City of
Santa Fe on. NM 599, which passes west of the City. WIPP is a salt mine designed for the
permanent disposal of transuanic wastes {or TRU wastes) generated from defense-related
activities (i.e., research and development of nuciear weapons). TRU wastes include laboratory
clothing, tools, plastics, rubber gloves, wood, metals, giassware, and =olidified waste
contaminated with man-made radioactive materials including plutonium, americium, and
neptunium. As of August 2003 36 shipments TRU shipments have passed through Santa Fe
County. :

What Can Be Mitigated?

Due to the uncertainty about where and when attacks can occur, much of the current effort by
local emergency management agency's is focused on improving response and resovery
capabiliies in the event that an event occurs. The State of New Mexico is divided into six
Preparedness Areas. While each Preparedness Area works collaboratively to identify risks and
vulnerabilities, the City of Santa Fe annually completes a Threat and Hazard Identification and
Risk Assessment (THIRA) as described in the Federal Emergency WManagement Agency's
Cemprehensive Preparednass Guide (CPG) 101. A copy of the mast current THIRA for the city
of Santa Fe is availabla through the City of Santa Fe Office of Emergency Management.

Determining the probability of terrorist attacks is difficult, as discussed above. Methods for
calculating such probabilities are either being developed or, if available, are not widely
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accessible to communities.  Knowing this information would allow communities to better focus
mitigation resources with regard to critical facilities
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SECTION 2 — Hazard Identification / Risk Assassment

The term “nuclear facilities” encompasses all nuclear power plants, nuclear research facilities,
uranium and plutenium mining and processing operations, and military installations with nuclear
weapons on site. Nuclear facilities are present in virtually every state, including New Mexico.
The closest nuclear facility to Santa Fe is in neighboring Los Alamos County, at the Los Alamos
National Laboratory (LANL}. LANL is a part of the National Nuclear Security Administration of
the U.5. Department of Energy. The central mission of LAML is enhancing the security of
nuclear weapons and nuclear materials worldwide through stewardship and management of the
nation’s nuclear stockpile. The City of Santa Fe lies outside the standard planning area
designated for nuctear emergencies, although Santa Fe would likely receive evacuation traffic.,

PREVIOUS OCCURRENCES —~ NUCLEAR / RADIOLOGICAL ACCIDENTS

Between 1645 and 1982, there were eight nuclear related events in New Mexico. Mone of the
events occurred in Santa Fe: however, five occurred at nearby LANL (see Takle 27).

Tahle 21: Previous NuclearRadiological Related Events in New Mexico

Date Type of Event
August 21, 1945 LANL warker killed building weapon
May 25, 1946 LANL worker killed building weapcn
April 11, 1360 Plane with nuclear weapon crashed near Manzano Mountains
May 22, 1967 Bomb accidentally dropped an Albuguerque outskirts
December 30, 1958 LANL worker Killed building weapon
September 3, 1974 Radioactive liquid escaped, spilling into street in Los Alamos
o e e
October 1981 Plutonium leak in Los Alamos contaminated 15 people

HAZARD PROFILE — NUCLEAR ! RADIOQLOGICAL ACCIDENTS
Hazard Characteristlcs

After a nuclear incident, the main concern is the effect on the health of the population near the
incident. External radiation, inhalation and ingestion of radioactive isotopes, can cause acute
health effects {death, severe physical impairment}, latent health effects (cancers), and
nsychological effects.  Additional considerations include the long-term effects to the
environment and agriculture.
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SECTION 2 — Hazard ldentlfication ! Risk Assessment

Although radiation cannot be detected by the senses, sophisticated instruments can detact even
the smallest levels of radiation.

Severity and Probablllity of Occurrence

State and local governments, with suppart fram the federal government and utilities, develop
gmergency respunse plans for nuclear facilities that incluge a “Plume Expeosure Pathway,” an
gmergency planning zones with a radius of 10 miles from the sourge and an “Ingestion Exposure
Pathway,” an emergency planning zone within a radius of 50 miles from the source,

“Plume Exposure Pathway” refers to whole body external exposure to gamma radiation from the
plume and from deposited materials and inhalation exposure from the passing radigactive
plume. The duration of primary exposures could range in length from hours to days.

The “Ingestion Exposure Pathway” refers ta exposure primarily fram ingestion of water or foods
such as milk and fresh vegetables that have been contaminated with radiation. Nuclear facilities
must notify the appropriate authorities in the event of an accident. The Federally recognized
classification levels are: Unusual Event, Algrt, Site Area Emergency, and Ganeral Emergancy.

Although the City of Santa Fe is not within 2 10 mile Flume. Exposure Pathway planning zone, it
is within the 50-mile radius, meaning that, in tha nase of a Iarge-scale gangral emergency, the
City of Santa Fe may be affected.

Several factors affect the severity of ramatlnn eXposure;

*+  Time — Maost radicactivity Inses its strength falrly qumki',r Limiting the time spent near the
source of radiation reduces the ampunt of: radiation exposure received. Following an
accident,- loca). authontlés rrmnrtur any release ‘of radiation, determine the level of
pr{:—t&ctwe actit}ns. anu:l announﬁa when the threat has passed,

+ Distance — The more. _distance bétween the target and the source of radiation, the less
radiation received. In the most serigus nuctear accidents, local officials will likely call for
an evacuation, thereby increasing the distance between people and radiation.

o Shielding — Heavy, dense. materials between the target and the source of radiation
provide protection fram excess radiation. In some cases, the walls of residentiat and
commercial structures wauld be sufficient shielding for a short period of time.

»  Availability of potassium fodide—Potassium iodide saturates the thyroid gland and
protects it from the yptake of radioactive indine.

Across the LLE., a number of events that reach the level of “Unusual Event” or “aAlert” (see
Table 28 for definitions) occur each year at the 100+ nuclear faciliies. Thess events warrant
the notification of local emergency managers, Of these, “Alert” levsl emergencies occur less
fraquently. For example, in 1997, there were 40 notifications of unusual events and three aler-
level emergencies nationwide. However, as with other human-caused hazards, the probability
of accidents or deliberate incidents is difficult to determine.
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Tabla 28: Nuclear Event Waming Classifications

Warning Classification

Description

Notification of Unusual
Event

The least serious of the four ievels. The event poses no threat to you or
to plant employees, but emergency officials are notified. Na action by
the public is necessary.

Alert

Declared when an event has occurred that could reduce the plant's level
of safety, but backup plant systems still work. Emergency agencies are
notified and kept informed, but na action by the public is necessary.

Site Area Emergency

Declared when an event invalving major problems with the plant's safety
systems has progressed to the point that a release of some radicactivity
into the air or water is passible, but is not expected to exceed EPA
Protective Action Guidelines {PAGS) beyond the site boundary. Thus,
no action by the public is necassary.

General Emergency

The most serious of the four classifications and is declared when an
event at the plant has caused a loss of safety systems. If such an event
occurs, radiation could be released that would travel beyond the site
boundary. State.and local authorities will take action to protect the
residents living near the plant. The alert and notification system will be
sounded. Péople In the affected areas could be advised to evacuate
promptly:or, in some situations, to shielter in place. When the sirens are
sounldidijou should listan-to your radio, television and tone alert radios

| for site-specific information and fristructions.

Critical I_':'a-ci:t.itles

Due to 'tha-r_elatively close lucéii_tn_n of LANL, all critical facilities are potentially vulnerable to
nuclearfradiological accidents, especially airbomne contaminants. However, risks decrease as
distance incregses and most criticsl facilities are located outside the 10-mile emergency

planning zone.

Estimating Potential Loss - .~

There are no nuclear faciliies within the City of Santa Fe. The likelihoad of structural damage to
residences, commercial properties, or critical facilities due to a nuclear accident is extremaly
low. With such a low probability of damages due to nuclear incidents, there is no informaticn
available concerning potential loss.

Future Development Trends

Projected development patterns are focused outside of the 10-mile emergency planning zene
but fall within the 50-mile planning zone. The impacts of a nuclear accident are best addressed
in an emergency operations plan,
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CONGLUSIONS—NUCLEAR/RADIOLOGICAL ACCIDENTS
Summary of Hazard identification, and Vulnerability Asseasment

The nearby location of LANL poses potential risks to populated areas. However, the City is
located cutside the 10-mile emergency-planning zone.

What Can Be Mitigated?

Because of the unpredictability of human-caused hazards, mitigation shouid focus primarily on
the possible targetsivictims of human-caused hazards rather than on the hazard itself. Raising
citizen awareness of what to do in the avent of an emergency (for exampie, whether to evacuate
or stay inside} and hardening critical facilities are two ways in which pre-disaster actions can
limit vulnerability.

Data Limitations

Determining the probability of nuclearfradiological accidents is extrernely difficult. Methods far
calculating such probabilities are not accessible to communities. Due to national security
concerns, it is not possible to know the quantity and nature of radiclegical materials being used
at LANL.
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R - OVERVIEW.~ SPACE WEATHER IN SANTAFE; NEWMEXIGG:
Space weather relates to changing environmental conditions in near-Earth space or the space
from the Sun's atmosphere to the Earth’s atmosphere. It is distinct from weather within the
Earth's planetary atmosphere {troposphere and stratosphere). Space weather is the description
of changes in the ambient plasma, magnetic fields, radiation and other matter in space. Much of
space weather is driven by energy carried through interplanetary space by the solar wind from
regions near the surface of the Sun and the Sun's atmosphare.

For centuries, people have noticed the aurora, which is cauvsed by space weather, but did not
understand it. Space weather affected the first electrical telegraphs in the 1840 in vanous areas
at various times. The great solar starm of 1859 disrupted telegraph operations arpund the world,
which was covered in many major newspapers at that time. A direct connection with the
disruption with a solar flare observed the day before and a great deflection of the Eanh's
magnetic field (or geomagnetic storm) simuitaneous with the telegraph disruption. With this
connection, space weather, as we now know it, became a subject of academic research within
the study of solar physics. With the introduction of radic for commercial and military uses, it was
noted that periods of exireme static or noise occurred. Severe radar jamming during a large
solar event in 1942 led to the discovery of solar radio bursts (radio waves which cover a broad
frequency range created by a solar flare), another aspect of space weather,

In the 20th century, the interest in space weather has expanded as military and commoercial
systems have come to depend on systems affected by space weather. Communications
satellites are a vital part of glabal commerce. Weather sateliite systems provide information
about terrestrial weather, The éign_als from satellites of tha Global Positioning System are used
in a wide varety: of.cemmerciat. products and processes. Space weather phenomena can
interfere with-or dariags’ these satellites or interfere with the radic signals to and from these
satelites. Space weather phenomena can cause damaging surges in long electrical
transmissions lines and exposa passengers and crew of aircraft travel to radiation, especially on
polar routes,

The term space ﬂagther came into usage in the 1950s when it becams apparent that the impact
of the space enviranmeant on human systems demanded a more coordinated research and
application framework -(Wikipedia, 2013). Although Space weather may not be a recognized
disaster event currently, the MPT wanted to be proactive in addressing the potential effects on
communications. '

Previous Occurrences — City of Santa Fe, New Mexico

Based on the definition of the space weather there is no daubt that the City of Santa Fe has
been affected by space weather. There have been minor interruptions in radia communications
and electrical power that may only have been noted by amateur radic operators or those in the
communications and electrical services fields.
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Frequency

At the time of the writing of this mitigation plan, frequency data was unavailable. As this plan is
updated any data related to the frequency of space weather will ba added to this plan
accordingly.

Severity and Probability of Occurrence

A large geomagnetic storm in May of 1821 was modeled to identify its potential effect on the
modern power grid. Based on the location of the 1921 event more than 350 transformers would
be at risk of permanent damage and 130 milion people without power i the same event
occurred today. The loss of electricity would result in infrastructure disruptions that would affect
all segments of the community.

“The strongest geomagnetic storm on record is the Carrington Event of August-September
1859, named after British astronomer Richard Carmington who witnessed the instigating solar
flare with his unaided eye while he was projecting an Image of the-sun on a white screen.
Geomagnetic activity triggered by the explosion electrifisd telegraph lines, shocking-technicians
and setting their telegraph papers on fire; Northemn Lights spread as far south as Cuba and
Hawaii; auroras over the Rocky Mountains were so bright, the glow woke campers who Regan
preparing breakfast bacause they thought it was moming. '

At the moment, no one knows when the naxt super solar storm will erupt. it could be 100 years
away or just 100 days.™

Vulnerabillty Assessment — Space Weather
Critical Facllities. . -

A large spaoe weather event wnuld creste ... extensive social and economic disruptions,” a
NASA -report warns. Power uutages woulkd I:-e accompanied by radio blackouts and sateliite
maifunctions;, telecommunications, GPS navigation, banking and finance, and transportation
would all be affected. Some problems would correct themselves with the fading of the storm:
radio and GPS transmissions could come back onling fairly quickly. Other problems would be
lasting: & burnt-out multi-ton transformer, for instance, can take weeks or months to repalr. The
total economic impatt Jn the first year alone could reach $2 tnllicn, some 20 times greater than
the costs of a Hurricane Katrina,

The waather conditions that NASA's Advanced Compasition Explorer (ACE) reports provide
infarmation to will help scientists understand how events on the Sun have the ability to disrupt
Earth's communications, overioad power grids, present a hazard to astronauts, and affect
weather patterns. We call this effect on Earth “space weather." Model of ACE spacecraft

The Earth is continually bombarded with accelerated particles from the Sun and other galactic
sources. ACE gives scientists the ability to study these energetic particles and further their
understanding of the formation and evolution of the Solar System. The information ACE

7 Sourse: NASA: htlp:#sn::iencei.nasa.guwscienoe-nEwstdenca-at-nasaa?ﬂl{}‘a."z'Ijan_severespamathenf
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provides also helps to develop ways to protect the planet from their effects, including space
weather,

5o what is happening on the Sun that can cause serious effects on Earth? The Sun has an 11-

year sycle of increasing and decreasing sunspots and solar storms. In one of tha biggest types
of storms, a Cergnal Mass Ejection (CME), up to 100 million tons of solar material can be
gjected from the Sun's surface at speeds greater than two millioh miles per hour, This amount of
material is comparable to the amount of water in the Mediterranean Sea. As CMEs leave the
Sun, they can accelerate particles to nearly the speed of light.

When a CME reaches Earth, it can transfer its energy to Earth's magnetic fieid and disable
satellites. As a result, spacecraft sometimes feel the effects of major increases in "Kiiller"
electrons and other particles energized by the storms. The high-energy particles from the CME
can penatrate the walls of the International Space Station and other near-Earth spacecraft and
pose a health hazard for NASA's astronauts. High electric currents can also be generated in
Earth's power grids, which can destroy large transformers and ‘temporarily shut down
neighboring power grids."® Figure 17 illustrates some of the complex: mtel: depandencles of
madeam living that can be affected by space weather.

Figure 17: Space Weather Affects on Infrastructure

and

Source: Departmant of Homadand Security.

1 Source: NASA; hitp:feww nasa govimissiona/anlarsystermn_ace himi
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Conclusions — Space Weather
Summary of Hazard Identiflcation and Vulnerability Assessment
Future Development Trends

Development of communities does not factor in the affects of space weather. Those industrias
gritical t the cammunity infrastructure and the high paced technology world we live, however do
follow the reports and advisory provided by the professionals. Additienally, future devetopment
of communication infrastructures will most likely include the mitigation measures countering the
effects of space weather,

What Can Be Mitigated?

NASA's 2009 report ends with a call for infrastructure designed to better withstand geomagnetic
disturbances, improved GPS codes and frequencies, and improvements in space weather
forecasting. Reliable forecasting is key. If utility and satellite operators know a sterm is coming,
they can take measures to reduce damage—e.g., disconnecting wites, -shielding vuinerable
glectronics, powering down critical hardware. A few hours without puwer is better than a few
weeks.

NASA has deployed a fleet of spacecraft to study the sun and fts eruptions. The Solar and
Heliospheric Obiservatory (SOHO), the twin STEREQ probes, ACE; ‘Wind and others are on
duty 24/7. NASA physicists use data from these missions to understand the underlying physics
of flares and geomagnetic storms; personnel at NOAA's spam Weather Prediction Center use
the findings, in turn, to hone their forecasts. hitp:ffscience ﬁasa gov/science-news/science-at-
nasai2006/21jan_; severespaoematherf

Data Limitations

Detarmining’the probability of space waather is extremely difficult. Mathods for calculating such
probabilities are not accessible to communities. As this is a hazard that isn't widely assessed
by many communities, it is important to understand the possibility of space weather affecting the
infrastructure of a community. As this plan is updated in the future, any data related to space
weather will be included.
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S Cohchislon Hazardde bt CEYGREIE

The hazard identification and risk assessment presented in this saction were daveloped using
best available data and result in what may be considered principally a qualitative assessment as
recommended by FEMA in its “How-to” guidance document titled Undsrstanding Your Risks:
Idantifying Hazards and Estimating Losses (FEMA Publication 386-2). It relies heavily on
histarical and anecdotal data, stakeholder input, and professional and experienced judgrnent
regarding observed and/or anticipated hazard impacts. it also carefully considers the findings in
other relevant plans, studies and technical reports.

This hazard analysis and risk assessment is based on the best and most up-to-date available
data from local, state and federal sources. [t presents a reasonable range of hazards that have
affected the city and in some cases the state in the past. By exirapolation, those same hazards
can be expected fo affect the city in the future. Nevertheless, there are a number of conclusions
that we can make from the hazard analysis and risk assessment:

« City, County and State-owned and critical faciliies are no more exposed to natural
hazards than are other structures in the same general vicinity. In many ways, these
structures are less exposed to natural hazards than other structures due to existing
understanding of commonly occurring events, such as floods, and the deliberate
consideration of these hazards in the situation (locating) of these structures

« Critical facilities deserve additional mitigation attention because of the higher patential
life and property loss or environmental .harm in the unlikely event that they suffer
significant damage

+ Improving our understanding of the risk associated with the natural hazards in the City of
Santa Fe through better understanding of the complexities and dynamics of risk, how
levels of rigk can be measured and compared, and the myriad of factors that influence
risk. An understanding of these relationships is critical in making balanced and infarmed
decislons on managing the risk

» Comparing the risk among the natural hazards addressed. The ability 10 quantify the risk
to all these hazards relative to one ancther helps in a balanced, multi-hazard approach
to risk management at each level of governing authority. This ranking provides a
systematic framework to compare and prioritize the very disparate natural hazards that
are present in the City of Santa Fe. This final step in the risk assessment provides the
necessary information for local officials to craft a mitigation strategy to focus resources
on only thase hazards that pose the most threat to the City.

It is important to note that, although some hazards are classified as low or moderate in
probability of occuence, it does not mean that they cannot affect the City of Santa Fe in any
significant way, only that such an occurrence is relatively less likely. The hazard analysis in this
documant provides helpful insights for planning purposes and determination of priorities, but it
cannot offer guarantees.
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Section 3 — City of Santa Fe Vulnerabilities

Vulnerable Populations

Socioeconomlic Vulnerability

various secioecenomic factors contribute to the risk that some populations may bear greater
impact from disasters than others. Some of these factors are personal wealth, age, gender, and
race. Vulnerable subgroups of populations for Santa Fe wers determined using 2010 US
Census data presented in Section 1. Factors attributing to impact include:

« A population that is under 18 and over 65 years old is more likely to need additional
assistance during a disaster, so large concentrations of populations in either of these
subgroups could pose complications during & disaster. According to 2010 estimated U.S.
Census data, there were 27,569 househoids {24.1%) with children under the age of 18
and 13.9% of the population of the City is over 63.

« Santa Fe's economy has been based largely on tourism and state government, as it's
the capitol of New Mexico and the government is the largest employer in the area. A
large disaster may keep tourists away as was the case during the nationally publicized
Cerra Granda Fire in 2000. Much of the State government is located in Santa Fe and
disruption of services wouid affect the entire state.

» As business and population growth continues in Santa Fe, the potential impacts of
prolonged drought grow significantty. Continued residential housing and commercial
development in Santa Fe and the surrounding areas will be difficult to sustain with the
limited water resources currently available.

Infrastrugture: According to the Encartg ¥yorld English Dicticnary, infrastructure, with reqgard to
public services or systems, consists of the large-scale public systems, services, and facilities of

a country of region that are necessary for economic activity, including power and water
supplies, public transportation, telecemmunications, roads, and schools, Table 28 cutlines the
infrastructure identified as vulnerable to the hazards most likely to oceur in the City of Santa Fe.

The most vital factor in identifying any area's infrastructure is consideration of what facilities and
functions create an improvemant in public nealth, both physically and mentally. Fower and
water supplies, public transportation, telecommunications, roads, and schools are all important
to the community's welfare. However, other critical services include hospitals, medical centers,
public safety organizations, and other government divisions that assist in the community's
rasponse and recovery during a hazardous event,

Vulnerability: Any location’s or structure's vulnerability to a hazard must be evaluated for
axposure to the hazard, frequency of occurrence, and damaping effects. Any area’s existing
hazards will expase population and structures to their effects. However, if the frequency of
gcrurrence is low, mitigation of any particular hazard may not be necessary. Another factor in
determining whether mitigation strategies are appropriate is cost-effectiveness: if the cost of
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SECTION 3 - City of Santa Fa Vulnerabilitias

mitigation is higher than the cost of repairing potential damages, mitigation may not be

warthwhile.

The City of Santa Fe identified infrastructure, locations, and hazard or risk expasure are noted
in Table 28. The hazardfisk exposure notations have the following meanings: “No specific
vulnerability” indicates that the structure is not located in a potential hazard area; "Potential
HAZMAT area” indicates that the structure is located within 800 meters of a HAZMAT route; and

"Potential fiooding” indicates that the structure is located in the flocdplain.

Table 28: Yulnerable Infrastructure In Santa Fe, NM

Infrastructurg

Locatlon

Hazard/Risk Exposure

Emeargency Services

Santa Fe Police Dept, Headouarters (Back-up EQC)

Santa Fe Fire Dept. Headquarters (Station 1)

Santa Fe Community Convention Center (Primary EQC)

SFFD Station 3

SFFD Station 4

SFFD Station §

SFFD Station 7

SFFD Station 8

3FFD Station 8 {Sub-Station}
SFFD Statioh & (Sub-Station}
Station 10 (ARFF)

2515 Caming Enfrada
200 Murales Road
201 W, Marcy Ave.
1751 Coetillos Rd
1130 Arroyo Chamiso
1750 Silet Rd

2391 Richards Ave.
6796 Jaguar Dr.

2501 Camino Entrada
Alameda/Spruce

121 Aviztion Dr.

Mo specific vulnerability
No spacific vulherability
No specific vulnarakility
Mo specific vulnerability
No specific vulnerability
No specific vulnerability
Mo specific vulnerability
No specific vulnerabillty
Mo specific vulnerabllity
Mo specific vulnerability
Mo specific vulnarability

Government Facllitles

Santa Fe City Hall

Santa Fe Siler Road Complex
Santa Fe Munictpa! Court
Environmental Services/Parks/Streats Diviskns
Water Division

Facilities Div ATT

Santa Fe Trails

Montoya Federal Building

US District Court

First Judicisl Court
Governar's Mansion

State Capitol Building

State Supreme Court

FPERA Building

Batsan Memonal Bldg

Qrtiz ¥ Pino Bldg

200 Lincoln Ave
1142 Siler Road
2511 Caming Enfrada
1142 Siler Rd.

801 W. San Maleg
28651 Biringo Rd
2831 Rufina 5t
120 5. Federal Pl
100 5. Federal PI.
100 Catran St

1 Mansion Dr.

4901 Qld Santa Fe Tr.

237 Don Gaspar Ave,
33 Plaza la Prensa
300 Galisteo St

130 Capital 5t

Mo specific velnerakility
Mo specific vulnerability
Mo specfic vulnarability
No specific vulnerability
Mo spacific vulnarability
No specific vulnerability
Na specific vulnarability
Mo specific vulnerability
Mo specific vulnerahility
No specific vulnerabillty
Mo specific vulnerability
Mo specific vulnerability
No specific volnerability
Wo speclfic vulnerabillty
Nao spacific vulnerability
Nao specific vulnerakility
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SECTION 3 = City of Santa Fa Vulnerabilities

Infrastructure

Location

Hazard/Risk Expoeure

Apodaca Eldg

Halpin Records Center
Lamy Bldg

Willagra Bidg.

South Capital Complex
Vital Records

West Complex

Surplus Property

State Printing
Carruthers Bldg

MK OOH BHEMEMS

MM Dept. of Public Safety/State Police HOQ

300 Don Gaspar Ave
404 Montezuma

413 Qld Santa Fe Tr.
403 Gallisteo

1180-1220 St Francis Dr.
1105 St Francis Dr.
2500-2800 Cerrillog Ra,
1990 Sinnga Rd.

2641 Sinnga Rd.

1208 Camino Carlos Rey
1301 Siler Rd

4491 Cerrillos Rd

No specific vulnerability
Mo specific vulnerability
No specific vulnarability
Mg specific vulnarability
Mo specific wulherability
No spacific vulnerability
No gpecific vulnarability
No specific vulnarabillty
Mo specific vulnerability
No specific vulnerability
No specific vulnerability
No gpecific vulnerability

Medical Facllities

Cristus/St. vincents Regional Medical Center

Santa Fe Indlah Hospital
Physicians Medical Canter
BMA of Santa Fa Dialysis

455 5t Michasls Drive

1700 Cerrillos Orive

2960 Rodec Park Drive East
641 Harkie Rd

Potential HAZMAT area
Potential HAZMAT arga
Potential HAZMAT arsa
Patential HAZMAT area

Communicatlons finternat

Banta Fe Information Tech and Telecom 2651 Siringo Road Savera Yeather / Space
Weathar
Transportation
Muricipal Afrpart (SAF) 121 Aviation Driva Severe Weather
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SECTION 3 - City of Santa Fe Yuinerabilities

Summary of Vulnerablllity and Losses

The City of Santa Fe is vulnerable to the effects of natural hazards profiled in this Plan. Each
hazard has a unigue set of characteristics that can produce different effects and impact the
community differently, depending on the magnitude, duration, and intensity. Furthermore, the
same hazard events will affect different parts of the city in different ways, based on geography,
development, population distribution, and age of buildings. Fleoding is easlly mapped from
previous trends; however, the other hazards (wildfires, high wind, and thunderstorms/lightning}
are harder to map due to the potential to affect areas of the city differently, the inconsistency of
existing data, lack of trend data, and the lack of feasibility that these hazards would affect the
entire city. For example, the nature of lightning is that they strike at random and the number
and severity of past events is not necessarily a predictor of future occurrences. Therefore, loss
estimation is more difficult to predict for these types of hazards. Existing disaster data is limited
for use in predicting potential losses, The FEMA How-to-Guide gives ne guidance on estimating
potential losses for winter storms, hailstorms, drought, or thunderstormsilightning. Very limited
guidance is given for wildfires. To comptete the loss estimate worksheets, vulperable critical
facilities that the MPT identified ware used to complete a potential doliar loss per hazard event
based on educated assumptions.

Table 30 provides an estimate of the pergent the City could be impacted by a natural hazard at
any one time

Table 30; Estimated Impacta from Natursf Hazards

Avatage Parcentage Used In Calculating ' e e L
Hazard City-wide Loas Scanatlos "'““Hsm IR
Wildflre 5% ﬁ;r;tg [I::{‘.?a Coemmunity Wildfire Protection Plan,
Flood 5% 100 Year Flood Model
Severs .
Weather B0% Situatlonal analysls basad on past ccourences
Mew Mexico Drought Task Forca, New Mexico
Drought 100% Drought Plan, Update: December 2013
Human-
Caused 0.1% Situational analysis based on past poourences
Incldents
Space Crata provided by the Space Weather Frediction
o o .
Weather 0.1% Center and situational analysis based on past
OCCUrrences
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SECTION 3 = Clty of Santa Fe Vulnerabilities

Vulnerabillty — Critical Facilities

This section summarizes the total estimated losses for each natural hazard profied in the
hazard identification section that could affect the critical infrastructure of the City. More detail on
how these estimates based on FEMA methodology were derived can be found in each hazard
profile. It should be noted these estimates are based on worse-case scenarios and on
preliminary, incomplete data. It is generally impossible to predict exactly what damage an event
will incur, but nonetheless general estimates can be made to guide planning, preparedness,
response and better decision making. Furthermore it can also help increase awareness of the
potential effects of natural disasters. These loss estimates also do not take into account
potential economic losses, which in many cases may be worse than structural and content
losses. :

Critical facilities are thcse facilities that are critical to gwer'ﬂ“mam response and recovery
activities immediately after a disaster. These facilities inclide but are nigt limited to police and
fire stations, public works facilities, sewer and water facilities, health clfn{%brldg&s and roads,
and shelters. Important facilities may not be critical during or immediately aﬁat‘&ﬁig,aster but are
important to the resiliency and recovery of the city from a disaster. Exampféﬁ of important
facilities to the jurisdictions in the city are the - Health Centers, Police Department, Fire
Department, EMS and special needs facilties. Tahle 31 pmvidas;a consclidated listing of
identifizd critical facilities in Santa Fe, '

Table 31: Cll.]r 01' Santa Fe Tnﬂl Grl'l‘.lcal Faﬂjli‘tles

Tt

Critical Facilities
- . . | Emergancy | Medical
Gwnmmnt | Services - | Facillties Cnrnmunications Transportation
28 11 e 1 1

'Suume_: Hazard Mitigalion Team Memberé.'ﬁ'&m each junsdichion
Several facilities are identified in areas that may be affected by HAZMAT incident and space

weather, however, no astimates of damage were applied to these facilities due to the nature of
potential events {i.e. loss of lives and very [ocalized loss of commerce).
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SECTION 3 — City of Santa Fe Vuinerabilities

Wildland Fire

Wildfire probability depends on local weather conditions, outdoor activities such as camping,
debris hurning and construction, and the degree of public cooperation with fire pravention
measures. Drought conditions and other natural hazards (tornadoes, high winds, etc.) increase
the probability of wildfires by producing fugd in both urban and rural settings. Forest damage
from high winds and tornadoes may also block interior access reads and fire breaks, pull down
overhead power lines or damage pavement and underground utilitiss.

Wildfires can cause significant damage to property and threatens the lives of people who are
unable to evacuate wildfire-prone areas. Many individual homes and cabins, subdivisions,
resorts, recreational areas, organizational camps, businesses and industries are located within
high wildfire hazard areas. Further, the increasing demand for outdoor recreation places more
people in wildlands during holidays, weekends and vacation periods. Unfortunately, wildland
residents and visitors are rarely educated or prepared for wildfire events that can sweeap through
the brush and timber and destroy property within minutes,

wWildfires can result in severe esonomic losses, Businesses that depend on timber, such as
paper milis and lumber companies, experience losses that are often passed along to consumers
through higher prices, and sometimes jobs are lost. The high cost of responding t¢ and
recovering from wildfires can deplete state resources and increase insurance rates. The
economic impact of wildfires can also be feit in the tourism industry if roads and tourist
attractions are closed due to health and safety concems, such as reduced air quality by means
of wildfire amoke and ash.

Potential aftermath of wikifires includes severe erosion and the silting of streambeds and
reservoirs, resulting in damage to the watershed and flocding due to a loss of ground cover. As
identified in the Santa Fe County CWPP, 2008, Santa Fe County and by extension the City of
Santa Fe is extremely susceptible to wildfire due to the arid climate, ongoing drought, and
unhealthy forests. In addition, much of the heavily forested areas in Santa Fe County are
located on steep slopes, including much of the water shed areas, which aid in the spread of fires
and add to the difficully of fighting a wildfire.

The Santa Fe Watershed is an important a source of municipal water. The Santa Fe River,
which is located in the Santa Fe VWatershed provides water supply to two reservoirs the
McClure, Nichols, and Two Mile reservoirs. The estimated total area of the watershed area is
17,520 acres of this the City of Santa Fe owns 1,124 acres. The Santa Fe Watershed provides
40% of the water supply to the City of Santa Fe (Santa Fe County CWPP, 2008).

Damage to the city of Santa Fe's drinking water supply and potential flocding into parts of Santa
Fe are realistic, undesirable outcomes from such a high intensity wildfire. Resulting ecclogical
damage, reminiscent of the 2000 Cerro Grande fire, would require decades to recover.
Risk/hazard rating for the Santa Fe Watershed is Very High (Santa Fe County CWPP, 2008)
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SECTION 3 — City of Santa Fe Vulnerabilities

For the City of Santa Fe, the results of a potential wildfire and the aftermath as identified in a
recent study (The Fulf Cost of New Mexico Wildfires, January 2013) include:

Alteration of wildlife habitat

Damage to watershed and water supply
Damage to public recreation facilitics
Evacuation of adjacent communitias

Toeurism impact

Damage to timber resources

Destruction of cultural and archaeological sites
Costs of rehabilitation and restoration

Fublic health impacts

Transpiration impacts,

Past expenence has proven that wildfires can be a significant threst to tha titizens, structures,
infrastructure, and natural resources within Santa Fe. Afthough most of itve. wlnerablhty to
wildfires occurs outside the City the effect of any nearby wildfire does affect the health and
economic welfare of City residents. Most lmpurtanﬂy. the City of Santa Fa water supply is within
the high-risk wildfire areas. As a result, the Mltlgahnn Flannlng Taam has identified the wildfire

hazard as the first priority in the F‘Ian,
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SECTION 3 — City of Santa Fe Vulnerabilltles

Flooding

The present drought conditions in Santa Fe County (City of Santa Fe) specificaily add to the
flooding danger in two ways. The continuation of the drought conditions results in a reduction of
ground vegetation, which reduces the land's ability to slow down runoff. Additionailly, as the
drought continues, the ground hardens, resulting in a reduction in its ability to absorb moisture.
The combination of these two factors increases the chance of potential damage caused by flash
flooding throughout the county. FEMA estimates the average damage to a home with g5 little as
{6} six inches of floeding will produce from $20000 to $40 000 dollars in damage to the
structure and centents.

Almost 40% of small businesses never reapen thelr doors fﬁllpwir_rg.-a disaster because just a
few inches of water can cause tens of thousands of dollars it damage. From 2007 to 2011, the
average commercial floed claim was over $75 000 (FEMA 2013). -

Flood vulnerability is described in terms of the cnmmu_ﬁity assets that lie in the path of floods.
There are 1,255 structures within the City of Santa Fe in-an identified Flood. Zone (Table 18}.
The flood hazard vulnerability assessment for Santa Fe County focused on the base flood
elevation, though floods of both greater and legser flocd depths-are possible. Vulnerability to
flash floods is difficult to determine becausa ocal terrain, soil condtiions, and construction play a
role in how much storm water is able to run off, pereolate into the soll; or cause flash flooding.
The 2008 Santa Fe Hazard Mitigstion’ Plan identified- 1,321 structures in the 100 year
Floodplain; however maps for City of Santa Fe.were recently ‘wpdated and reported 65 fewer
structures within the newly mapp&d ﬂuudplaln ' v

Based on 2010 Camus data the madlan 5|ngle family Imme in the City of Santa Fe' Is
$310,200 potential damagﬂ and lm at $20,519,400 for structures located within the
fluodplaln :

s Census Bureau hitp:ffquickfacts.census. gov/ald/states/35/3570500. heml
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SECTION 2 — Hazard Identification / Risk Assessmant

Severe Weather

Severa weather is difficult to predict precisely in pattern, frequency, and degree of severity. The
impact from severe weather events (thunderstorms, hail, winter storms, and extrerne heaticold}
has been moderate, with localized flooding occurring from severe thunderstorms and minor
damages fo specific locations from lightning. The impact from winter storms and freezes can
impact the city and those wha live and travel to the city. Highly vulnerable populations include
those in mobile home parks, recreational vehicles, and aged or dilapidated housing, but no area
is safe.

Thunderstorms/HailfLightning — All types of severe weather occur in the City of Santa Fe.
Thunderstorm frequency increases rapidly around July 1st, peaks during August, and tapers off
by the end of Septembar. Thunderstorms are usually brief, sometimes produce heavy rainfall,
and often lower afternoon temperatures noticeably. Thunderstorms in the Santa Fe County and
in the City of Santa Fe can produce heavy rainfall in a short period of time, resulting in flash
flocding.

Santa Fe experiences the range of severe weather hazards, including hail storms, and
thunderstorms. Features like lightning, heavy rain, and high winds can damage utility
infrastructure, aged or dilapidated structures, and other assets in the City of Santa Fe. Critical
facilities are typically vulnerable to wind damage, lightning and hail due to age of construction
and possible poor cendition. No specific critical facilities were identified as vulnerable to strong
winds, lighten or haii; however, emergency communications capabilities, which use unreliable
electric and telephone services, may be vulnerable to disruption. Maost critical facilities in the
City are vulnerable to the effects of severe storms, due to potential disruption of services and
transportation systems as well as possible structural failure due to high winds, heightening or
hail. '

There are no standard calculations for estlmating loses due to hail, or winter storms. While
damages have occurred in the past due to severe weather, it is difficult to estimate future
damages to personai property and the dollar amount businesses lose due to road closures
during winter storms.

Winter Storms — Snowfall in the City of Santa Fe is normally 34 inches per year and storms are
generally short lived. While winter storm events in this area are usually short lived and average
just a few inches of snowfall, they can cause disruption and damage to the community. School
and business closures, as well as disruptions in transpertation systems, electric power,
telecommunications, and emergency Services, are common occurrences with snowfall as
minimal as two inches.

Vulnerability to the effects of winter storms on buildings is dependent on the age of the tailding
{and what building codes were in effect at the time it was built), type of construction, and
condition of the structure (i.e., how well the structure has been maintained). Except for a few
visual observations, data for individual structures were not available for this study, so it was
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SECTION 2 — Hazard Identification / Rlsk Assessment

difficult to determing the exact number and types of structures within Santa Fe that have
heightened vulnerability to winter storm snow loading.  As maore development occurs in the
metrapolitan areas, the potential for community impacts increases.

Most critical facilities in Santa Fe are vulnerable to the effects of severe winter storms, dus to
potential disruption of services and transportation systems as well as possible structure failure
due to heavy snow loads.

Extreme Cald — Extreme winter cold often causes poorly insulated water pipes to freeze. Even
some poorhy-protected indogr plumbing may rupture as frozen water expands within them,
causing property damage. Fires, paradoxically, become more hazardous during extreme cold
due to the use of unfamiliar and unsafe heating sources. YWater mains may break and water
supplies may become unrelizble, making firefighting more difficult.

Snow and ice can be hazards in two respects: they raduce visibility and traction for vehicle
operatars, and they strain power lines, roofs, and other struciures. Severe winter storms have
been and will continue to be a significant threat to the economic and social welk-being of City
residents. Disruptions of emergency and other essential services are the main threats to the
people and property. In the City of Santa Fe two recent extrema'mld weather avents in New
Mexico that have affected the citizens of Santa Fe. These events were éxacerbated by a natural
gas shortage. : .

Extreme Heat — Extreme Heat_can Equaliy affect Santa Fe County and the City of Santa Fe's
roadways and other lnfrastruc:ful'ﬁ £ __"put it is generally a fiealth risk, not a structural hazard. In
tempemtums&ﬁﬁhﬁdﬁj},ﬂﬂ“F }.n::l:mg“ph ildren, the elderly, ‘outdoer |aborers, and sick people are
the most hl-:aly to s'uffer“ﬁﬁ‘]:i!i%unstmke. heat cramps, heat exhaustion, and possibly heatstroke,
The Cify has maintained a“very limited §ist of past occurrences which does not identify any
extreme-heat issues. Vulnerabillfy.is viewéd as low based on discussions with MPT members
and comments. from public participants. Overall, the impact from extreme heat is minor.
Vulnerable populations include eldery, transient, and [ow-income residents. Crops and livestock
can also be vulnerable to extremerhaat.

About 40 percent of thé populétion in the Gity of Santa Fe is at risk from the effects of extreme
heat, excluding outdoor Iabi:_nrérs and the sickfinjured, as information on their numbers was not
availahle at the time of the study. Table 32 illustrates the popuiation of Santa Fe who are at risk
to the effect of extreme heat.
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SECTION 2 — Hazard Identification / Risk Assessment

Table 32; Population of Santa Fe at Rlsk to Extreme Heat

Population of Santa Fe New Mexico at Risk to the Effects of Extreme Heat
Percentage of Santa
Fe Total Populaticn Population Sector
17.6% Persons Over 65 Years of Age
55% Persons Under 5 Years of Age
Persans Living Below the Poverty
o
16.5% Level
Total 38.6%
Total Clty Population 69,204
Total Number of
Persons at Risk 27.404

Source: hRp Aok facts. consus. govayldstars A 585 TRRM him!

Note: A portion of this population may intersect with persons over 65 and persons under 5
years of age.

Several critical facilities in the City, such as munigipal buildings or schoopls are vulnerable to the
effects of extreme heat temperatures, such as potential disruption of services and public
transportation systems. No “$pecific criical fachlities hawe been identified as particuiarly
vulnerable to extreme heat. The:impact from exiremne summer heat is Low. Vuinerable
populations. include "Slderly, transient, and low-income residents. Crops and livestock can alsc
be vulnergble to extreme heat: '
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SECTION 2 — Hazard |dentification / Risk Assessmant

Drought

The impact of drought falls into several danger areas: fire, agricultural, and hydrological. The
fire danger in New Mexico's wildland areas remains very high. Although this danger decreases
with July and August thunderstorms, the overall precipitation deficit remains. In the area of
agriculture, the soil is suffering from multi-year deficits, and according to the United States
Department of Agriculture, 61% of New Mexico range and pasture land is in poor to very poor
condition. From the hydrological standpoint, all river basins within New Mexico remain in &
moderate (warning status) to severe (emergency status) drought condition, and most reservoir
storage is well below normal. Although the July and August rains will continue to ease the fire
danger and provide some benefit to range and pasture lands, their effect will be minimal on
reservoir storage, As the city population continues to grow, demands for water will increase.
With the present drought conditions causing water availability to shrink, resource conservation is
needed to ensure a sustainable future. The duration of the presant drought conditions in the
City of Santa Fe is very difficult to predict. At present it is reported that weather patterns are
similar to those that occurred in the 1950's. The "Great Drought”™ was considered to be a
disastrous time in New Mexico. However, there are indications that the current drought may be
even more severe than that. Although it is not possible to predict the long-term severity of this
drought, it is safe to say that the City of Santa Fe is presently suffering from the effects of
drought conditions.

As water resources are reduced or become limited, the extent of sustainable growth within the
City of Santa Fe will also become limited. The continuation of drought conditions within the City
is consigered an issue that needs mitigaticn consideration. Althaugh itis not possible to provide
a mitigation plan that can eliminate the causes of drought, actions are available to reduce its
affects on the community. Santa Fe received 14.2 inches of precipitation in 2012, as measured
by the National Weather Service. About 14.7 inches is normal, according to the National
Waathaer Service. Although heavy rains in Saptember of 2013 relied the most immediate effects
of the drought, several years of continued over average precipitation are needed to end the
current drought.

Santa Fe County (City of Santa Fe) is currently in an extreme drought situation (Figure 14).
Given that drought is a slow-moving hazard without an event to mark its arrival, a one-time
grought can be difficult to define. However, the conseguences of a moderate to severe drought
in Santa Fe County {City of Santa Fe) pose significant challenges. Long-term solutions for
coping with a limited water supply will require increased cooperation between urban users and
agricuttural use.

A prolonged drought also increases the probability of other hazards. Forests become more
susceptible to wildfires and native vegetation dies, leaving exposed soils susceptible to erosion,
flash flooding, and dust storms.

The Mitigation Planning Team has identified drought as a priority hazard in the City of Santa Fe.
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SECTION 3 — Clty of Santa Fe VYulnerabilities

Human-Caused Hazards to include Terrorism, Hazmat Incldents, and CERNE
Incidents

Hazardous Incidents

HAZMAT events in the City are generally handled by the Santa Fe Fire Department. The cost in
handling a HAZMAT event is extremely dependent on the materials invelved and location of the
event. According to the Santa Fe Fire Department, most HAZMAT calls are small and cost
between $300 and $500 per hour. Additionally, a large event, requiring the full team and
backup personnel, will cost a minimum of $3,000 per hour. Along with the cost for fire
personnel and equipment, additional costs will be incurred depending on the number of law
enforcement and emergency medical personnel that will also be required during a given
response. Further costs can be expected when a HAZMAT event occurs in an area of high
population or business district. N -
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SECTION 3 = City of Santa Fe Vulnerabilities

Space Weather

As technology advances, populations grow, and urban industrialized areas sprawl, Earih
becomes more dependent Upon systems that are vulnerable to damsage from solar storms,
including electrical grids and the swarm of satellites in orbit above Earth's protective
atmosphere. Today's electrical grids are more susceptible to solar-starm disruption than their
more localized predecessors because of the large geographical areas they cover and their
interconnected nature. Communications systems and netwerks have developed beyond
ground-based lines to satellite-based transmissions,

Satellite-based activities and operations are also vulnerable to the direct impact of a flux of solar
energetic particles. About 150 satelites currently orbit Earth hundreds to thousands of
kilorneters above the top of the atmosphere for the purpose of relaying television and telephone
signals at very high to ultrahigh frequencies (VHF/UHF). Both frequency ranges are used
because their short wavelengths can penetrate Earth’s icnosphere with minimal reflectance and
interference. However, VHF and UHF wavelengths are not short encugh to afford them
complete immunity to atmaspheric interaction, and they are suscepfible to disruption from
significant modulations in the ionosphere, which can occur during solar stormis. One such storm
occurred on July 14, 2000, when a large flare bombarded Earth with energetic particles that
disrupted communications and asscciated support systems. Weather satellites returned pictures
blurred by static, commercial fishing boats lost radio cornmunication, and power companies in
the northeastern United States had to rercite electricity in fesponse to voltage disruptions.

Based on this vulnerability of space weather there is no dotibt that the City of Santa Fe has
been affected by space weather, There have been minor inferniptions in radio communicatipns
and electrical power that may only have been noted by amateur radio operators or thase in the
communications and ekictrical services fields. As the Space Weather Prediction Center reports
disturbances and the possibility of '_spar:.e weather affecting earth, the City will document
changes and outages accordingly. '

At the time of the writing of this mitigation plan, frequency data was unavailable or past
accurrences. As this plan is updated any data related to the frequency of space weather and
the affects of space weather on communications and other related results will be added to this
pian accordingly. -
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SECTION 3 — Clty of Santa Fe Vulnerabilities

Capabilities

The City of Santa Fe has a number of resources that can be called on to help implement hazard
mitigation actions. These resources are both private and public, and exist at the local, state,
and federal levels. The diversity of Santa Fe's landscape, culture, and residents is reflected in
the varying level of community services found in the City. The areas surrounding the City of
Santa Fe benefit from the readily available puhlic services such as police and fire protection,
hospitals, and clinics. The City of Santa Fe’s capabilities are summarized in Table 33.

Table 33: City of Santa Fe Resource and Capability Assessment Matrix
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"The State of Mew Mexlco has adopted the 1997 Untform Bullding Code g3 the minimunm standard for 8 communities in the stale.

The Mitigatlon Planning Team — The City of Santa Fe’s planning team has been meeting
regufarly since 2012 and is invested in the Hazard Mitigation Planning process. The MPT
includes representation of several City departments. The MPT included planners who will
incarparate information from this plan inte other City plans.

Website — The City has a website that was used te gather information from the public and to
seek input for mitigation planning. The planning team will continue to post meeting notices,
meeting notes, information requests, and HMP updates as they occur.

Floodplain Ordinances — The City has floodplain ordinances and a flogdplain manager to
adrinister the ordinances. Through administration of flocdplain ordinances, the City ensures
that all new construction or substantial improvements to existing structures located in the100-
year floodplain are built with first-floor elevations above the base flood elevation or are flood
proofed.
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SECTION 3 — City of Santa Fe Yulnerablllties

Zoning — Building Codes — Land Use Regulations — Building codes are important mitigation
tools because they can be tailored to fit specific hazards present in each region. At a2 minimum
the City has adopted the State of New Mexico Uniform Building Codes. Starting July 1, 2004,
New Mexico's Construction Industries Division, which has oversight and provides inspection
services for unincorporated areas of the state, switched from the 1987 Uniform Building Code
{UBC) to the 2003 International Building Code {IBC).

The City of Santa Fe and County have adopted several development regulations. The Unifoarm
Building Cede (UBC), implemented statewide, and the flcodplain ordinance, implemented
locally, are two of the maost important capabilities that the County/City utilizes to prevent
potential damage from floods, wind, and other hazards.

v Uniform Building Code—Building codes are important mitigation tcols because they are
tailored to fit specific hazards present in each region. Conseguently, structures that are built
io applicable codes are resistant to hazards such as strong winds, floods, and wildfires, and
can healp mitigate the effects of these hazards. MNew Mexico has adoplted the 1887 UBC
code as a minimum standard for all communities and provides ingpection services through
the Construction Industry Divisiocn of the Mew Mexico Department of Regulations and
Licensing. Individual counties and municipalities are at liberty to adopt the mest current
UBC but have not vet chosen to do so.

¥ Land Use Codes (Ordinance Mo, 1980-8, amended 1985) include Subdivision Regulations
{1973}, a Terrain Management Plan, the Santa Fe Water Conservation Ordinance (2002),
the Santa Fe Extraterritorial Zoning Crdinance (1997}, and the Santa Fe Flood Plain
Ordinance {1996),

¥ Floadpiain Qrdinance—Through administration of floodplain ordinances, the municipalities
ensure that all new construction or substantial improvements to existing structures located in
the 100-year floadplain are built with first-floer eievations above the base flood elevation.

The County also undertook several important planning initiatives prior to this hazard mitigation
plan that affect the City of Santa Fe:

¥ Santa Fe County devetoped and began implementation of a comprehensive plan document
in March of 1680. The Comprehensive Plans emphasizes the need for planned growth
within Santa Fe County. All of these policies and strategies presented in the Plan promote
sound land use and regional cooperation among logal governments to address planning
issues.

¥ Santa Fe County has participated in the Naticnal Flood Insurange Program {NFIF) since
1995 Santa Fe County has had fleod damage prevention ordinances since 1996. These
ardinancas were desighed to minimize flood loszes within the County.

+ Santa Fe County has completed a capital improvement plan aimed at enhancing the
economic viability of its communities,

¥ Santa Fe County has completed a Community Wildland Protection Plan for County. This
document will be used to assess threat and establish pricrities for mitigation.
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SECTION 3 - City of Santa Fe Vulnerablllities

¥ Santa Fe County has taken steps to address water conservation and reduce the severity of
drought for the County (City of Santa Fe) by implementing a Water Conservatian Crdinance
(No. 2002-13). This ordinance mandates water conservation measures for residents and
businesses within Santa Fe County. The Santa Fe County Water Conservation Ordinance
is outlined in the Drought Hazard Identification portion of the plan.

Incorporation of Capabilities

The MPT reviewed the initiatives listed above and incorporated these existing efforts where it
was applicable into the mitigation actions enumerated in Sections Two and Three of the Plan.
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SECTION 3 — City of Santa Fe Vulnerabilities
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SECTION 3 - City of Santa Fe Vulnerabilities

RESOURCES

Addifional community-based, technical and funding resources currently available for Santa Fe
include the following:

Community-basad Organizations

¥ Firewise Communities/USA—is a project of the Natianal Wildfire Coordinating Group's
Wildland Urban Interface Working Team. It provides information and guidance for
communities in the wildland-urban intarface area. (www. firewise org).

Technical Resources—ito help in future decision making:

¥ FEMA elavation certificates - are kept on file at Santa Fe County Planning and Zoning.
Certificates are in paper format only but provide detailed information that can be used to
determine risk on a building-by-building basis.

v Community Development Block Grants (CDBG) Geoagraphic Information System (GIS)
capabilties at the County level.

Funding Opportunities for possible support of mitigation or multiple objective actions,
including:

v Hazard Mitigation Grant Program (HMGP) - The Office ‘'of Emergency Management
facilitates funding requests and administration of awarded funds through FEMA's HMGF.

v Community Davelopment Block Grants (CDBG)—The Community Service Department
administers the CDBG program for the County.

v Debt Capacity—Authority ¢ incur debt through special tax, general obligation bands,
revenus bonds, and private activity bonds.

v Capital Improvement Program.
Taxes—The City has the authority to levy sales taxes.

¥ Fees—The City has the authority to levy fees for water, sewer, gas, trash collection,
landfills and electric service,

SUMMARY OF CAPAEILITIES AND RESDURCES

The Capabilities and Resources of Santa Fe related to mitigation planning ¢an be summarized
in term of oppeortunities and deficiencies to be addressed in the mitigation plan and
implementation strategy as follows:
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SECTION 3 — City of Santa Fe Vulnerabllities

Opportunlties

¥ Updates to the Comprehensive Plan for Santa Fe provide opportunities to integrate
information about hazard vulnerability into the process of determining development
suitability and long-range strategies in the City that will lead to sustainable growth.

¥ Community Rating System (CRS) planning is consistent with and complementary to the
mitigation planning process undertaken for the Disaster Mitigation Act of 2000 and can
help in developing more detailed mitigation activities for flood related disasters in Santa
Fe,

¥ Lpdates to the CWPP for Santa Fe County provide opportunities to integrate information
about hazard vulnerahility into the process of determining development suitability and
long-range strategies in the City that will lead to sustainable growth

¥ pdates to the Sustainable Santa Fe Plan provide opportunities to integrate information
about hazard vulnerability into the procass of datermining development suitability and
long-range strategies in the City that will lead to sustainabyle growth

Deficiencies

¥ The City of Santa Fe has not applied to FEMA to become part of the Community Rating
System (CRS). The CRS is an NFIP-established program recognizing and encouraging
communities that implement fioodplain management practices that exceed the minimum
NFIP standards. Under the CR&, flood insurance premium rates are adjusted to reflect
the reduced flood risk resulting from community actions that meet the requirements of
CRS: (1) reduce flood losses, {2) facilitate accurate insurance rating; and (3) promote
awareness of flood insurance. ' '
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SECTION 4 - Goals, Objectives and Mitigation Actions

Section 4 — Goals, Objectives and Mitigation Actions

This section presents a series of goals, objectives, and mitigation actions to help guide the City
in addressing its hazard yulnerabilities. The identified mitigation actions reflect the vulnerabilities
discussed in Section One by identifying measures that may help the City and included
municipalities avoid, prevent, or otherwise reduce damages from hazards. Additionally, a table
is provided outlining those goals, objectives and mitigation actions from the October 2008 Plan
and their status since the 2008 Plan was adopted.
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Goals are general puidelines that explain what you want fo achieve. Goals are usually
expressed, as broad policy statements representing desired long-term results. in this Flan,
goals directly respond to the results of the hazard identification and risk assessment,

Objectives describe strategies or implementation steps to attain the identified goals. Objectives
are more specific statements than goals. The described steps are usually measurable and can
have a defined completion date.

Actions provide more detailed descriptions of specific work tasks to help a community achieve
the goals and objectives. For each objective statement, there are alternatives for mitigation
actions that must be evaluated to datermine the best choices for each situation.

Mitigation Plans include a listing and description of the prefarred mitigation actions and the
strategy for implementation, i.e., who is responsible, how will they proceed, when should the
action be initiated andfor completed.

The goals and objectives presented below were developed in light of the risk assessment
findings presented in Section One, with direction and guidance provided by the City of Santa Fe
MFT and NM DHSERM.

Current criteria under DMA 2000 recommend that local mitigation plans be consistent with and
support their State’s hazard mitigation plan. The State of New Mexico's existing State Hazard
Mitigation Plan September 19, 2013, details the mitigation goals, objectives, and strategies
based on the State's risk assessment. The State’'s hazard mitigation goals are presented in
Figure 18. A new state plan is currently being developed however, it will not be approved and
finalized befare this Plan is completed. The mitigation objectives and actions identified by the
Mitigation Planning Team are presented below and according to hazard type in the same order
as Section One. However, this listing does not reflect the order in which the projects will be
implemented. In Section Three, recommended projects are pricritized for implermentation as
regources hecome available.
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SECTION 4 — Goals, Objectives and Mitigation Actions

The ultimate mission of hazard mitigation is the protection and preservation of life and property
from the effects of the occurrence of natural hazards. Local governments ¢an make progress
toward this goal through coordinated planning and financing to achieve the specific objectives
set forth in their hazard mitigation plans. To this end, the MPT strategy has been tc develop
several methods for mitigating the hazards identified in Saction 2, Hazard Identification/Risk
Analysis, as the most likely hazards to have severe consequences in Santa Fe: flood, drought
wildfire, extreme heat and cold, hazardous materials and space weather. The MPT has
developed goals and objectives and has suggested action items that can provide directions and
methods fer mitigating these hazards. The Team met to discuss goals and objectives.
Feedback from lacal officials and communities stress lack of resources and need to work within
Santa Fe's stressed capabilities.

Figure 18: New Mexlco Hazard Mitigation Goala

Mitigation Goals State of New Mexico
The averarching goal of mitigation is to save Hazard Mitigation Goals

lives, limit injuries, decrsase property | = Reduce the number of injuries due to natural

damage, and reduce recovery time in future hazards
respanses. Mitigatign can reduce the |[* Reduce the number of fatalities from natural

enormous cost of disasters to propery hazards

owners and all levels of government. In
addition, mitigation can proteet critical
facilities, reduce exposure to liabllity and
minimize community disruption.
Freparedness, response, and recovery
measures support the concept of mitigation
and may directly support identified
mitigation  actions by 1) increasing
awaraness of hazards and their effects, Z)
decreasing the passibility of impact from fhe
most significant threals, 3) decreasing the

Reduce the amount of praperty damage,
both public and private, from natural hazards
Shorten recovery times after natural hazard
events

improve communicaticn, collaboration and
integration among state and local emergency
management agencies

Ingrease awareness and understanding of
risks and apportunities for mitigation amang
the citizens and elected officials of New
Maxico

vilnarability of critical and non-critical facitities; 4) increasing establishod response mechaisms
by anhancing pertnerships, and 5} increasing coordination between levels of govemment
regarding incidents and response machanisms.
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