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

INTRODUCED BY:

Councilor Bill Dimas

A RESOLUTION

ADOPTING THE CITY OF SANTA FE HAZARD MITIGATION PLAN.,

WHEREAS, the City of Santa Fe is vulnerable to natural hazards such as flash floods,
wildfire and drought as well as human-caused hazards that can result in loss of life and property,
damage to the environment, economic hardship and threats Lo the public's health and safety; and

WHEREAS, a Ilazard Mitigation Plan for the City of Santa Fe, New Mexico (the "Plan")
was developed by City staff with input from members of the public; and

WHEREAS, the Plan recommends mitigation activitics that will reduce loss of life and
property, damage to the environment, and threats to public health and safety by the natural and
human-caused hazards that face the City; and

WIIEREAS, the Federal Emergency Management Agency (FEMA) requires adoption of the
plan and updating every five years in order to ensure the City's continued eligibility for certain
categories of federal hazard mitigation funding.

NOW, THEREFORE, BE IT RESOLVED BY THE GOVERNING BODY OF THE

CITY OF SANTA FE that 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 Governing 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 recommendations for any appropriate revisions to the Plan.

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

/”;,%.//g/

JAVIER M. GONZALES, MAYOR

ATTEST:

APPROVED AS TO FORM:

ARS
JJd

KELLEY A. BRENNAN, CITY ATTORNEY

MsMelisra/Resolutions 2014/2014-91 Hazard Mitigation
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Plan Adoption 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 carry out the actions detailed herein.

Signed resolutions of adoption by all participating junisdictions shall be inserted following this
page after FEMA has reviewed and determined that the Dra_fr plan is appravable.
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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 guality of its environment. To avoid or minimize vulnerability ta
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 pltanning process. The resulting
Hazard Mitigation Plan for Sanfa Fe, New Mexico (hereinafter referred to as the “Plan”)
identifies and profiles these hazards that can affect the city, assesses the city’s vulnerability to
these hazards, and identifies alternative 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 Management
(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. [n 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 plannlng 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 voiunteers of non-profit arganizations to develop a plan that will
help protect. communrly assets, preserve the economic viability of the community, and save
lives. The following summanzes the tesults 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 vulnerability
analysis provides -an overview of the City sacioeconomics, the built environment, 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 relates to the City of Santa Fe.

Hazard Identification and Risk Assessment {Section Two) — identifies and profiles natural
hazards that can affect the City of Santa Fe, New Mexico as follows:

»  Wildland fire

+ Flooding

» Severe weather to include extreme cold and heat
« Drought

= Human-caused hazards {0 include terrorism, hazmat incidents,
chemicaltbiologicaliradiolagical/nuclearfexplosive (CBRNE) incidents, or cyber incidents

Vi

Muazard Mitigntion Plan — City of Santa Fe, Mew Mexice
Diraft — June 2014

B-3ung Vanmires, LLC



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 surrounding 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, duration, and quantity of rainfall and are therefore
difficult to predict. Flash floods are more likely to occur in drainage ways that receive
runoff from watersheds with steep slopes and narrow stream valleys. In urban areas,
parking lots and other impervious surfaces that shed water rapidly can also contribute to
flash floods.

Severe Weather (thunderstorms, hail, lightning 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, based on seasonal
meteorological patterns and local topographical conditions. The City is susceptible to a
full 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 part in how weather affects a particular 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 drought
conditions in a relatively short period of time. Additionally recovery from drought
canditions may take years of above average precipitation to replenish rivers, reservoirs
and 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,
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EXECUTIVE SUMMARY

storage, transportation, and use of hazardous materials. Technolegical 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 biological, chemical, nuclear, and
radiclogical weapons; arson; incendiary, explosive, and armed 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 targets

» Space Weather — Space weather relates to changing environmental (weather)
conditions in near-Earth space or the space from the Sun's atmosphere to the Earth's
atmosphere. It is distinct from the concept of 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 atmosphere. Space
weather conditions have been known to affect communications on earth-for decades and
has been identified by National Oceanic and Atmospheric Administration (NCAA) 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 Identification. The vulnerabilities to and consequences of
a given hazard are addressed in the Vulnerability Analysis. Vulnerability is analyzed in terms of
exposure of both. papulation and infrastructure to each hazard. Consequences are identified as
anticipated, predicted, or documented impacts caused by a given hazard when considering the
vulnerat_;ﬁ_i_l'ity 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 a series of goals and objectives to guide hazard mitigation actions. In addition,
this section identifias a series of aiternative mitigation actions to address these goals for the City
of Santa Fe, New Mexico,

Mitigation Plan and Implementation Strategy {Section Four) - This secticn 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 details about the organizations
responsible for carrying out the action, their estimated cost, possible funding sources, and
timelines for implementation.
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Multi-Hazard Identification and Risk Assessment
Modified Mercalli Intensity
Mitigation Planning Team

- Miles Per Hour

Naiibﬁa{:AeronaUﬁcs and Space Administration
National Climatic Data Center

National ‘Centers for Health Statistics

National Digital Forecast Database

Nationat Earthquake Hazard Reduction Program
National Environmental Policy Act

National Flood Hazard Layer

National Flacd Insurance Program

National Historic Properties Act

Naticnal Institute of Building Sciences

National Incident Management System

New Mexico Department of Homeland Security and Emergency
Management

New Mexico Department of Transportation
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NMSM
NMTEP
NNMCC
NOAA
NPS
NRCS
NSF
NWR
NWS

OCP
OEM

PA
PCD
PCPI
PDA
PDM
PDSI
PGA
Pl
PNM
PQC

RACB
RECC
RGIS
RH
RHS
ROTC
RUS

New Mexica School of Mines

New Mexico Tech Emergency Planner
Northern New Mexico Community College

National Qceanic and Atmospheric Administration
National Park Service

National Resources Conservation Service
National Science Foundation

National Wildlife Refuge

National Weather Service

Office of Capital Projects
Office of Emergency Management

Public Assistance

Planning and Campus Development
Per Capita Personal Income
Preliminary:Damage Assessment
Pre-Disaster Mitigation - |
Palmer Drought Severity index

Peak Ground Acceleration

Principle Investigator

Puiblic Utility Company of New Mexico
Point of Contact

Radlosonde Observation

Regional Emergency Communications Center
Resource Geographic information Systemn
Relative Humidity

Rural Housing Service

Reserve QOfficers Training Corp

Rural Utilities Service
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SBA

sC

SF MPT
SFARES
SFHA
SHMO
SRS

STAPLE+E

TERA
THIRA
TPI

USACE
USDA
UusGs

VEI

WFAS
WIPP
wul

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, Political, Legal, Econamic, and

Environmental

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

Total Personal Income

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

i Volcanic Eip_losivity Index

Wildland Fire Assessment System
Waste |solation Pilot Plant
Wildlant}_—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 electricity
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
to a 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 ar 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
ar specific threats.

Comprehensive Plan: A document, also known as a “general plan,” which covers the entire
geagraphic area of a community and expressing community goals and objectives. The plan lays
out the vision, poiicies, and strategies for the future of the community, including all of the
physical elements that will determine the community's fu_i_ure development. This plan can
discuss the community's desired physical development, desu‘ed rate and quantity of growth,
community character, transportation services, location of growth, and citing of public facilities
and transportation. In most states, the comprehensive pian has no authority in and of itseff, but
serves as a guide for eommunity decision-making. Not all governmental jurisdictions maintain a
plan of this_'type.

Comprehensive Range of Mitigation Actions: 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 evaluation of the favorabie returns that result vs. the monetary
expenditures required to complete proposed mitigation actions. When prioritizing actions in a
mitigation strategy, a special emphasis shall be made on this economic evaluation. Nofs: The
Cost-Benefit Review should not be confused with FEMA's Benefit-Cost Analysis software.
Though this software can provide you with a methad for this evaluation, it is not a required sfep
for completing this prionitization.

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

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

Xxvii
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Definitions And Terms

Disaster Mitigation Act of 2000 {(DMA 2000): DMA 2000 (PL 106-390) is legislation designed
to improve the planning process signed into law on October 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 a hazard event lasts.

Essential 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,
schools, and certain commercial establishments, such as grocery stores, hardware stores, and
gas stations.

Evapotranspiration: means the total loss of water from a crop inte the air. Water evaporates
from any moist surface into the air unless the air is saturated. Water surfaces in contact with air,
such as lakes, plant leaves, and moist soils, all evaporate water. ‘Evapotranspiration also
includes the exchange (loss) of water due to normal chemical processes in organic material,
e.g. photosynethesis. A more precise definition for evapotranspiration is “Loss of water from the
soil 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 inciude the amount of solar
radiation, almospheric vapor pressure, temperature, wind, and soil moisture.
Evapotranspiration accounts for most of the water lost from the soil during the growth of a crop.
Estimation of evapotranspiration rates is thus important in planning irrigation schemes.

Extent of a Hazard: The magnitude or severity of a hazard. Not ta 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 prediclted hazard events to established technical measures, such as
the Fujita Scale for tornados. For example, a community might predict that the typical tomado
that would affect them is an F2 storm, with speeds of 150 mph. The Fujita Scale predicts
impacts that include “considerable damagse, roofs torn off hauses, mobile homas demolished,
boxcars pushed cver’ elc. 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. Statistically, a hazard with a 100-year recurrence interval is expected to occur once
every 100 years on average and has a 1% chance (its probabhility) of happening in any given
year. The reliability of frequency information varies depending on the kind of hazard being
considered.

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

XXVl
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Definitions 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 commissioners, quorum court, policy jury, tribal council, etc.

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 eliminate 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 tc reduce the loss of life and property due to disasters and to enable mitigation
activities to be implemented as a community recovers from a disaster. -

Hazard Profile: It is a description of the physical characteristics of each hazard identified and a
presentation of its various descriptors, including tocaﬁb:n,' extent (magnitude), previous
occurrences, and the probability of future events. In-most-cases, a community can most easily
use 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 a community that have a direct impact on the guality of life.
{nfrastructure includes communication technologies {e.g., telephane lines and Internet access),
vital services (e.g., public water supplies and sewer treatment facilities); transportation system
components (e.g., airways, airports, and heliports); highways, (e.g., bridges, tunnels, rcadbeds,
overpasses, railways, rail yards, and depots); and waterways (.9., canals, locks, seapoits,
ferres, harbors, dry-docks, piers, and regional dams).

Intensity: A measure of the effects of a hazard event at a particular place.
Interim 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. Originally

published in the Federal Register on February 26, 2002.

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

Location of a Hazard: The area affected by a hazard or hazard event. Scme hazards are
general to the whole of a planning area (thunderstorms, 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 populations, building stocks, transportation and utility lines,
regulated facilities, and more). Loss estimation is essential to decision-making at all levels of
government 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 iess severe or painful.

Mitigation Actlons: Activities or projects that help achieve the goals and objectives of a
mitigation plan.

Mitigation Plan: Authorized by Section 322 of the Stafford Act, it is 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 vulnérability to hazards. Note: Local
Hazard Mitigation Plans must be written to meet 44 CFR Part 201.6 (Interim Final Rule on Local
Mitigation Planning) and approved:by FEMA for continued eligibility for FEMA mitigation grant
programs. :

Multi-jurisdictional Mitigation Plan: A mitigation plan that represents the participation of more
than one 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
govermnmental entity. T

Objectives: Measurébie 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 reliability and
accuracy of an approved mitigation plan. This process will include a methad and schedule for
monitoring, evaluating and updating of the plan following its approval.

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

policies and procedures for a social or economic unit.
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Definitions And Terms

Planning Team: A group composed of govermment, private sector, and individuals with a
variety 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 occur. Theoretically,
the probability of the occurrence of an event is between 0% (indicating that the event will never
occur) and 100% (indicating that the event always occurs).

Public Education and Outreach: Any campaign to make the public more aware of hazard
mitigation and mitigation programs, including hazard information centers, mailings, public
meetings, etc.

Recovery: The actions taken by an individual or community after a catastrophic event to
restare order and lifelines in a community.

Reoccurrence Interval: The time betweean hézard events of similar size in a given location. It
is based on the probability that the given event will be equaled or exceeded in any given year.

Resolutions: Expressions of a governing body’s opinion, will; or intention that can be executive
or administrative in nature. Most pfanning documents must-undergo a counci! 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--tf}jazard event would have on people, services, facilities, and
structures in a community, or the likelihood of a hazard event 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 above a particular threshold as a result
of a specific type of hazard event. Risk also can be expressed in terms of potential monsetary
losses associated with the intensity of the hazard event. In mathematical terms, Risk=Hazard x
Vulnerability.

Risk Assessment: A methodology used to assess potential exposures and estimated 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 (PL100-

107} was signed into law November 23, 1988 and amended the Disaster Relief Act of 1974 (PL
XXXi
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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
enactment of the Disaster Mitigation Act of 2000 (PL 106-390}.

STAPLE+E: A systematic evaluation and prioritization method used to assess whether existing
and potential alternative mitigation actions fulfill the plan’s objectives and if they are appropriate
for the planning area. The method evaluates the Social, Technical, Administrative, Political,
Legal, Economic, and Environmental (STAPLEE) opportunities and constraints of implementing
a particular mitigation action within the jurisdiction.

State Hazard Mitigation Officer (SHMO): The state govemnment representative who is the
primary point of contact with FEMA, other state and federal agencies, and local units of
government in the planning and implementaticn 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. In a mitigation
plan, the actions are aimed at reducing or eliminating the rigk that a hazard presents to a
community.

Terrorism: 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 ' -

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

Vulnerability Assessment: An ﬁSsessment of the extent of injury and damage that may resutt

from a hazard 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.
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SECTION 1 — INTRODUCTION

Section 1 - Introduction

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 frem 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 temperaturas, drought and wildfires in northern and
southwestern parts 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 beyond these impasses. Some events, such as droughts and heat
waves present more subtle indirect impacts to the community,

The Hazard Mitigation Plan for the City of Santa Fe, New Mexico is intended to serve many
purposes. These include the following:

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

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

Promote 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 comprehensive hazard
mitigation plans;

Enhance Local Policles for Hazard Mitigation Capability — to provide the policy basis for
mitigation actions that should be promulgated 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 times, Mitigation can reduce the enormous cost of disasters to

1
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SECTION 1 - INTRODUCTION

property owners and all levels 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 directty support identified
mitigation actions.

The City of Santa Fe, New Mexico Hazard Mitigation Plan (the “Plan™) utilizes a multi-agency /
city 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 mitigation goals and objectives, proposing solutions to certain mitigation prablems,
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 Gode 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 local plans,
including the City of Santa Fe, every five years. This means.that the Hazard Mitigation Plan for
Santa Fe uses a five-year planning horizon: it is designed to carry the city through the next five
years, after which its assumptions, goals, DbjeCtNES etc. will be revisited and the plan
resubmitted for approvai :

This plan. has been developed by the City of Santa Fe Mitigation Planning Team (MPT), with
support from an outside consuitant at B-Sting Ventures, LLC (“BSV,” the contractor responsible
for providing the Planning Commitiee 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 attempts have been made to comply with common mitigation policies,
procedures, and methods employed throughout 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. Natura! disasters cannot be prevented
from occurring. However, over the long-term, the continued implementations of this Plan will
gradually, but steadily, lessen the impacts associated with hazard events.
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SECTION 1 — INTRODUCTION

- Community Background
Overview — City of Santa Fe, New Mexico

The City of Santa Fe, the largest metropolitan area in the 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, Mexica, 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 historic 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 Domingoe, Santa Clara, and Cochiti Pueblos are located throughout the area.

Figure 1; Location of Santa Fe, New Mexico

j C@ City of Santa Fe, New Mexico

s State of New Mexico

A

Y

Santa Fe County, New Mexico

Source: hitp /fen wikipedia.orgfwikiiSanta_Fe, New_Mexico
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SECTION 1 — INTRODUCTION

Figure 2: City of Santa Fe, New Mexico

Source: Google Maps, hitps://maps.google com/

Figure 3: City of Santa Fe, New Mexico

Source; Google Maps, https:/imaps.google.com/
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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 into four electoral districts, each represented by two councilors. Councilors 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 body. 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 Mayor 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.

Geagraphic Features

Santa Fe is located at 7,199 feet (2134 m) above sea level, maklng it the hlghest state capital in
the United States." According to the United States Census Bureau, the city has a total area of
37.4 square miles (96.9 km?), of which, 37.3 square miles (96.7 km?) of it is land and 0.1 square
miles (0.2 km?) of it (0.21%) is water.? As reported in the annuat Santa Fe Trends 2012,by the
end of 2011 the city contained 29,608 acres of land (46,3 square miles) within its corporate
limits. Accarding to Census 2010, the city has an overall 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: munlcmal alrport annexed in 2008 and |-25 in 2009, creating
a new southern boundary of the city.® B

Climate — Santa Fe belongs to the semi-arid chmate zone (Kﬁppen BSK),* with chilly winters,
and hot summers. The 24-hour average. temperature in the city ranges from 203°F(-1.5°C}in
January to 69.8 °F (21.0 °C) in July. Evenings are much cooler than afterncons due to the
aridity and 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 snowfalis a
year between November and April. Heaviest rainfall oceurs in July and August, with the arrival
of the North American Monsoon.®

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 Espancla 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 eastern flanks of the Sangre de Cristo Mountains. The Estancia Basin
Watershed is a closed basin, having no surface water drainage outlet; this watershed is located

! hitp:itwww.usgs.gov/

2 ? hitp:ifquickfacts.census. gov/gfistatesr3s/3570500.himl
Sa nta Fe Trends Repart http/iwww.santalenm.gov/Docu mentCanlerfHome/View/10468
* hitp:/ten.wikipedia orgikiK%C3%B8ppen_climate_classification

® hitpflen.wikipedia.org/wikifSanla_Fe, 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 menziesiy),
Englemann Spruce (Picea engelmannii) and White Fir (Abies concolor} at the highest
clevations. As elevation decreases, mixed conifer forests (including aspen (Populus
tremuloides) forests) become prominent. Ponderosa Pine (Pinus ponderosa) and Gambel Oak
(Quercus gambelii) forests become predominant at elevations of approximately 8500 to 7500
feet. As the elevation continues to decrease, Pinyon (Pinus edulis) and juniper (Juniperus
monospernna) woodlands and juniper grasslands blend into hlgh elevation deserts at elevations
ranging from 7500 to 6500 feet.

Santa Fe, New Mexico Demographlcs

Population — As of the 2010 census, there were 67,947 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 82,000. 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, New Mexlco Populahon by Decadss

Census | Populat:on R

1850 | 4845 -~

1860 | 4,635 L —4.4%
1870 N 47586 - 26%
1880 6,635 30.5%
1890 6,185 -5.8%
1900 ©. 5,603 -9.4%
110 | 5,073 -9.5%
1920 7,326 44 4%
1930 11,176 52.6%
1940 20,325 81.9%
1950 27,998 37.8%
1960 34 304 22.68%
1970 41,167 19.7%
1980 48,053 16.7%
1950 52,303 8.8%
2000 61,109 16.8%
2010 67,947 11.2%

Source: U.S. Bureal of Census

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% Other Race alone; and
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SECTION 1 — INTRODUCTION

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

Figure 4: City of Santa Fe, New Mexico Racial Makeup

u White

B Native American

M Asian

W Hispanic

= Other Race

& Pacific Islander
- Black

m Two or More

1.4 13

Source: 2010 US Census. - -

As of the census of 20107 there were 6?;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 817.8 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 married couples living together, 12.1% had a female householder with no
husband present, and 45.7% were non-families. 36.4% of all househoids were made up of
individuals living alone and 10.2% had someone living alone who was 65 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, 8.9% from 18 to 24, 29.0% 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 {city), New Mexico". Slale & Counly QuickFacts. U.S. Census Bureau.
pttp.ﬁquickfacts.census.gcv!qfd!stale5135!357{)500.hlml and hitp:/Awww.city-data.com/city/Santa-Fe-New-Mexico him!
American FactFinder". Uniled States Census Bureau. http:/factfinder.census.gov. Relrieved 2008-01-31.
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The median income for a household in the city was $40,392, and the median income for a family
was $49.705. Males had a median income of $32,373 versus $27,431 for females. 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.
Tabie 2: New Mexico Population by Jurigdiction

L Santa Fe, New Mexlco i :
“County - Populatlon o City Population:
Santa Fe 144,168 Santa Fe 67,947

Source: 2010 US Census

Based on the 2010 Census infermation for the county and city, Santa Fe makes up 47% of the
total population for the county. Table 3 shows projected populations for 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 hetween 2000 - 2010, as reported in the City of Santa Fe's annual report titled
“Santa Fe Trends 2012".°

Table 3: City | l:if Santa Fe Proje-cted Populatlons (1Q5(| 2030)

Location . 2010 2 2026 | 2030 2038 |0 2040
New Mexico 2065826 | 2,208,450 | 2,351,724 | 2,487,227 | 2,613,332 { 2,727,118 2,827,692

Santa Fe s
County 144,532 151,:?56 164,006 171,805 178,124 182,410 184 832

City of Santa Fe { 67,8476 68,253 68,321 68,380 68,458 68,526 68,584

Source: Buresu of Businiss ad Economic Research, Universily Of New Mexico; hitp:/ibber.unm.edwdemo/PopProjTable1.htm
and Santa Fe Trends 2012, Senta Fe Trends Repurt hitp: #www.santafenm. gowDocumentCentar/Home/View/ 1 0468

Nota: Clty of Santa Fe projectad popuiam baged gn a D.9% annual increase in population. multiplied by 5 years and applied to
each 5-year data 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:

8 santa Fe Trends Report hitp:/iwww.santafenm.goviDocumentCenter/Home/View/ 10468

tlezard Mitigarion Plan — City of Samta Fe, New Mexico
Drafi - fume 2044

B-3ting Venures, LLC




SECTION 1 — INTRODUCTION

« Government (fed., state, local) — 16,300 (22%)
« Health Care/Social Assistance — 9,300 (13%)
» Retail — 9,000 (12%)

» Accommodations/Food Service — 7,800 (11%)
o Construction — 2,800 (4%}

Per Capita 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.*

Wilities
» Electric services are provided by the PNM.
= Natural gas service provided by new Mexico Gas Company
= Telephone and High Speed Internet provided by Qwest
« High-Speed Internet provided by Cyber Mesa
» Telephone, High-Speed Internet and Cable Television provided by Comcast
« Wireless Telephone provided by numerous 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 wastewater services in the City of Santa Fe.

Solid Waste Management — The Santa Fe Solid  Waste Management Agency
operates Caja del Rio Landfill-and-Buckman Road Recycling & Transfer Station (BuRRT). The
Agency works with the. Clty of Santa Fe and Santa Fe County to help Santa Fe rethink their waste
and reduce the impact on-our environment. The Santa Fe Solid Waste Management Agency
(SFSWMA) 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 Rio Landfill and ultlmately the Buckman Road Recycling & Transfer Station (BURRT).™

Tourism — Tourism is a‘-*major element of the Santa Fe ecancmy, with visitors attracted year-
raund by the climate and related outdoor activities (such as skiing in years of adequate
snowfall; hiking in other seasons) 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 territorial
government since the time of Spanish colonization. Other areas include "Museum HilI", the site
of the major art museums of the city as well as the Santa Fe International Folk Art Market,
which takes place each year during the secend full weekend of July. The Canyon Road arts
area with its galleries is also a major attraction for locals and visitors alike.

® http:/ien.wikipedia org/wikifNew_Mexico_locations_by_per_capita_income
"™ hitp-fwww. sfawma. orgfabout-us/
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Air/Rail Transportation Routes — The Albuquerque International Sunport provides most air
service to the region. However, the Santa Fe Municipal Airpart (SAF), located in the southwest
corner of the city, is serviced by commercial airline 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 Mexico RailRunner Express, a commuter rail line with an average daily ridership of 4,500
passengers, operated by the Ric Metre 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 construction).

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

Public Transportation — Santa Fe Trails operates a number of bus routes within the city and
also provides connections to regional transit. New Mexico Park and Ride, a division of the New
Mexico Department of Transportation, and the North Central Regionat Transit District operate
primarily weekday commuter coachi/bus service to Santa Fe from Torrance, Rio Arriba, Taos,
San Miguel and Los Alamos Counties in addition to shuttle sérvices within Santa Fe connecting
major government activity centers.

Education — The:Santa 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” appoints a superintendent. The public schools in Santa Fe are
operated by Santa Fe Publi¢'Schools and have three major High Schools, four junior high
schools and 20 elementary schools.

The City has three private liberal arts colleges: St. John's College, Santa Fe University of Art
and Design (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 Schocel. Santa Fe is home to the Santa Fe Indian
School, an off-reservation school for Native Americans. There are alse several charter schools,
including Monte Del Sol, 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 International Elementary School, Rio Grande School, Desert Montessori
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School, La Mariposa Montessori, Santa Fe School for the Arts, and The Tara School. The
Academy for the Love of Learning is located in southeast Santa Fe."

 hitp://en.wikipedia.arg/wiki/Santa_Fe, New_Mexico#Government
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SECTION 1 = INTRODUCTION

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 a guide for decision makers as they commit
resources to minimize the effects of natural hazards

The planning process for the 2014 Mitigation Plan Update began in November 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: Iocated In Appendix A. The 2014
update builds on the 2008 Hazard Mitigation Plan and many anea y Spe('.If cally, the 2013 update
includes: -

« Adding the Hazard Mitigation Plan Distribution List ;

* Adding a list of Acronyms and Definition and-Terns sections at
document

» Updated and enhanced Community Background prowding a more extenswe review in
changes of population and developmeant (Section 1) .

e Added Crltlcal Facmtles inventory to mclude estl"' : _;_ted values (Sectlon 3

'\'\'Ei'nning of the

. Addec! he proﬁuling and vulnerabmty review for space weather (Section 2)
. ._Ana!_yms and roll- up nsk assessment information (damage/loss information, hazard

« Included a'tabie |dent|fy|ng those goals and objectives from the 2008 Hazard Mitigation
Plan and the newgoals and objectives for the updated plan as determined by the MPT

» 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 determined
no lenger a requirement and/cr accomplished (Section 4)

« Enhanced the plan maintenance and review criteria (Seclion 5)

During the plan update it was determined that there have been minimal changes in community
development and changes in the climate. It should be noted that the City is focusing on the
changing climate and are conducting studies an how this is affecting the City of Santa Fe. This
mitigation plan and the climate change plan the city is working on will complement each in
identifying those vulnerabilities for the future. As data becomes avaitable the MPT will incorporate
the data accordinaly in this Plan.
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City of Santa Fe, New Mexico Approach

The City of Santa Fe, New Mexico took a muiti-agency approach to update this hazard
mitigation plan. Te undertake such multi-agency approach, each agency needed to involve its
senior leaders to since they have the legal authority to enforce compliance with land use
planning and development issues. Each agency, listed 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. At the beginning of the project, the City retained the services ofa
consultant (B-Sting Ventures, LLC) to guide the MPT through the process and author the plan.

Table 4 HMP Update Agency Participants

Clty of Santa Fe Agency Participants

City of Santa Fe Envircnmental Services Cltyaf Santa Fe Risk Manad
Depariment | Departmert ..

City of Santa Fe Office of Emergency

Management City of Santa Fe Utitities Department

Fe Regional Emergency

City of Santa Fe Police Departmg 3 s Center (RECC)

City of Santa Fe Land Use Dapertment a Fe Sustainability Department

Santa Fe Public Schools

NM Department of Homeland Security &

ity o Sa té._._Fe Fire Department Emergency Management

Santa Fe Amatsur Radic Emergency
Services {SFARES)

City of Santa ?e':-Water District

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

Throughout the plan update process, the Santa Fe Emergency Manager (EM) warked tirelessly
to involve city agencies, private sector and local 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 Management 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
receive 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 cocrdinating 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 work 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 meetings,
members provided information to the Santa Fe EM.

Upon formaticn 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 relied 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 upon the previous, providing a high level
of assurance that the mitigation actions proposed by the participants and the priorities of
implementation are valid. Specific steps in the process included the following:

Hazard Mitigation Plan Update Kickoff Meeting

A kickoff meeting occurred on November 28, 2012 at 9:00 a.m. 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 move 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 allowing for the opportunity to
bring in key stakehalders 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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Praject Initiation

At the start of the mitigation planning process the EM, made presentations about the Plan
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 a.m. 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
locations included:

¢ January 23, 2013 at the Community Convention Center
+ February 26, 2013 at the Community Convention Center
» March 28, 2013 at the Community Convention Center

»  May 9, 2013 at the Community Convention Caenter

At the December 10, 2012 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 photas,
constructing data on past hazards and conducting rrieeﬁngs City agencies/departments. In an
effort to include local citizens in the HMP update process; the Santa Fe EM, with guidance from
the contractor, developed a website 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. Addltlonal “the Santa Fe EM advertised this
hazard assessment and encouraged maximum partrclpation from City agencies/departments ta
review and fill out the assassment and provide input in the update process.

Appendix A contains copies of meeting minutes and attendees for each meeting scheduled.
Appendix C provides an overview of responses to questionnaires and additional information
from 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 mitigation 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 meetings, email or telephone. Their input was shared with the MPT
members through discussian at MPT meetings, email, 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 to MPT members for review
on September 9, 2013 with comments due to the Santa Fe EM and BSV no later than October
9, 2013. A complete “final” draft was sent to NMDHSEM for review in June, 2014. The plan was
provided to FEMA for review on [insert date]. Once the plan is approved, the HMP will be

16
Hazard Mitigation Plan — City of Santa Fe, New Mexico
Draft = Jime 2014

B-3ting Venkaw, LLG




SECTION 1 - INTRODUCTION

adopted by the City. The Disaster Mitigation Act (DMA) of 2000 (DMAZ2K) stipulates the
minimum content of all local 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
information, compile the plan, and review.

Hazard Identification 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 risk 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 prabability of a hazard occurring in
an area ang its impact on public 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 floodplain delineation
maps, whenever possible and perfermed GIS-based analyses of hazard areas and the location
of infrastructure, critical facilities, and other properties located within the City. The MPT also
conducted a methodical, qualitative examination of the vulnerability of important facilities,
systems, and neighborhoods to the impacts of future disasters. The GIS data was used to
identify specific vulnerabilities that could be addressed by specific mitigation actions. The MPT
also reviewed the 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 communify: vulnerabilities included a review of existing codes, plans,
palicies, programs, and regulations-used by city agencies to see if existing provisions and
requirements adequately address the ﬁa‘zard_s that pose the greatest risk to the community. If
needed, the participating agency can now revise existing codes or develop additional codes,
plans, or 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 objectives were identified by the MPT to guide
subsequent planning activities. In addition, a series of alternative mitigation actions were
identified to address these goals and aobjectives.

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 websile with a contract number for the
Santa Fe EM should the public have questions or wanted to provide any additional input from
the meeting. Opportunities were also provided for interested parties and communities to review
and comment on the work-in-preogress for the Plan.

Pubtic Involvement — The MPT conducted a series of public invaivement 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. Gitizens were
invited to participate by prioritizing the hazards and suggesting possible solutions, which
formed the basis for researching altematives and developing evaluation criteria for
selecting mitigation actions. Questionnaires were distributed agency/department offices
for distribution within each cemmunity.

o 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 their implementation schedule, and seeking
support for adopting the Plan,

+ Presentations to_the public to provide an overview on mitigation and the efforts
undertaken -tq-_upqate the plan. This also provided an opportunity for the public to
provide any additional comments or suggestions for the updated plan.

Regulatory Compllance — To 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 Fe, every five years. This means that the Hazard Mitigation Plan for
Santa Fe, New Mexico uses a five year planning horizon that is designed to carry the City
through the next five years, after which its assumptions, goals, abjectives, etc. will be revisited
and the plan resubmitted for approval

Mitigation 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 positions, 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 information by email, and
contributing general and specific information as needed. A iist 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 formation of

this plan.
Table &: City of Santa Fe Mitigation Planning Team
Mitigation Planning Team R
Name Organization Phone Emall Contribution. ~ -
. Project Manager - arranged for
g:g of Sfanta Fe meetings, provided documents
Andrew Phelps | = cf o 505-955-5537 | ajphelps @santafenm gov to stakeholders, provided

mergency background hazard history and

Management

updated mitigalion website.

Barb Boltrek

City of Santa Fe
Risk Management

505-955-5627

beholtrek@samafenm gov

Provided bazard history.
identified mitigation goals and
actions for tha plan.

Brian Snyder

City of Santa Fe
Public Utilities
Department

505-955-4201

bksnyder@santafenm.gov

Provided data related to water
utilities and critical facilities and
identified mitigation goals for
inciusion.in the HMP update.

City of Santa Fe

Provided data related to water
utilities and critical facilities and

R B Zaxus gubh:r:u:tnllt;es 505-955-6641 | rbzaxus@santafenm.gov identified mitigation goals far
eparimen inclusion in the HMP update.
Provided data related to water
) . ” utilities and critical facilities and
Victor Archuleta | City of Santa Fe 505-955-4370 vmarchu!eta@sa;}tatg:nm.gov identified mitigatian goals for
inclusion in the HMFP update.
Katherine City of Santa Fe N Provided information related to
Morti Sustainabiiy 505-055-2262 | kemortimer@santafenm.gov the city's sustainability pmject for
ortimer Department inclusion in the HMP update.
| City of Santa Fe: Provided information related to
Louise Pape Sustainability 505-471-3331 | iouisepape@aol.com the city's sustainability project for
-Department inclusion in the HMP update.
Cily of Santa Fe . . .
. i . Provided information on land use
Matthew O'Reilly | Land Use 505-955-6617 | moreilly@santafenm.gov relative to mitigation planning.
Department
. - Provided information on past
Chief Ray Rael g'tly. Ofgamml:f t §05-955-5010 | pjracl@santafenm.gov hazard disasters and input on
olice Departen goals and actions for the plan.
. . : Provided information on past
‘Iiieg. :m: g'tr of[S)antartFe i 505-955-5010 | jwschaerfi@santafenm.gov hazard disasters and input on
- wenae oliee Leparimen goals and actions for the plan.
, ) Provided information on past
Dep. Chief W. C'“f of Santa Fe 505-955-5010 | wijchnson@santafenm.gov hazard disasters and input an
Jahnsan Police Department

goals and actions for the plan.

Don Hinsman

City of Santa Fe
ARES and Citizen

505-814-8520

dhinsman@@gmaii.com

Provided information related to
weather (retired NWS) and
informalion related to
communications for the space
weather section.

19

®

B=Fting Venhirea, LLC

Mazerd Midgation Plan - City of Samta Fe, New Mexico

Dvafr = Sune 2014




SECTION 1 - INTRODUCTION

Mitigation Planning Team S e
Name Organization Phaone Emall S i Contribution
Provided information on
; communications outages as
Ken Martinez City of Santa Fe B05-992-3096 | Krmartinez@santafenm.gov related to space weather and
911 o .
identified mitigation geals and
actions for the plan.
Provided data related to past fire
. . . histories, identified critical
E.I':z";fnngg Ic::l':: g’fp:’:;‘;g:t 605-055-3110 | ejlitzenberg@santafenm.gov | facililies and identified mitigation
goals and actions for the HMP
updats.
Provided information on
City of Santa Fe environmental issues due to past
Cindy Padilla Enviranmental 505-955-2209 | crpadilla@santafenm.gov hazards occurrences. |dentified
Depariment ' goals and actions for the HMP
~update.
Provided information to past
City of Santa Fe hazands expefienced in the city
Sleve Ainslie Transit 505-855-2005 | scainslie@santafenm.gov from natural hazards. |dentified
Department gpals and actions for the HMP
update.
City of Santa Fe . .
Teresita Garcia Finance 505-955-6532 | tmgarcia@santafenm.gov Identified goals and actions for
the HMP update.
Department
City of Santa Fe : e Identified goals and actions for
M Morgan Finance 605-855-6530 mlmurgan@santa_f_enm.gov the HMP updale.

Depa nment

Gabe Romero

" |.City of Santa Fe -

Public Schools

| 505-467-3440

gramero@@sfps.info

Provided information an past
hazards experience and
information on the public
schools. Identified goals and
actions for the 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 wil receive copies of the approved plan soon after it is approved in order
for them to comment and correct errors and omissians 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 website.

The City of Santa Fe HMP endorses the efforts of other local, state, and federal, agencies in
addressing mitigation issues for specific hazards in their own strategic and operational plans,
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 inte future updates of the plan.

®
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SECTION 2 — Hazard ldentification / 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 wherein hazards that may affect the City of Santa Fe
are identified, profiled, and their potential effects quantified. It describes previous occurrences,
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 certain types of natural and human
caused conditions in and around the City. 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
occurred in recent history. B

¥ Hazard Profiles - determine the frequency or probability of future events, their severity, and
factors that may exacerbate their severity. The Mitigation Planning Team and hazard
mitigation planners used GIS software available through the City of Santa Fe Planning
Department 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 tack of available detailed information. Theése 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 attention on areas most 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 completed 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 condition of the structure for multiple
hazards—determine a structure’s ability to withstand hazards. In Santa Fe, much of this type
of detailed information is not available. Projected loss estimates used in this document are

based on 2010 U.S. Census data. The percentage of potential damage to structures varies
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SECTION 2 — Hazard Identification / Risk Assessment

depending 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 a fundamental requirement for the City Hazard
Mitigation Plan to comply with the DMA 2000. This section identifies the natural hazards that
can occur 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 recavery 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 local authorities. It
encourages and rewards local HMP planning, and promotes sustainability as a strategy for
disaster resistance. This enhanced planning network will better enable the City to project their
mitigation needs, resulting in faster allocation of funding and more effectlve risk reduction
projects. :

Hazard Analysis :

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

+  Wildland fire

+ Flooding

« Severe weather to include extreme cold and heat
+ Drought

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

This section details the hazard identification and hazard profile steps taken in the risk
assessment. It 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.
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SECTION 2 — Hazard Identification / Risk Assessment

' Hazard Identification.

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

» New Mexico Natural Hazard Mitigation Pian; September 19, 2013,

s Santa Fe Counly / City of Santa Fe Natural Hazard Mitigation Plan;, December 2008,

» Santa Fe County Community Wildfire Preparedness Plan , May 2008,

» New Mexico Drought Task Force, New Mexico Drought Plan, Update: December 2013
»  FEMA Maps of the Communitias; 2012; and

» Other documents and information provided by each jurisdiction identified 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 piain, in Wildland Urban Interface). The New Mexico Natural Hazard
Mitigation Plan provided information to the MPT of other hazards that may ocpu_r m-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 prewnus HMP 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 evaluate haz'érds is located in Appendix C. The
following criteria were used by the MPT to identify hazards {Figures 5, 6 and 7).

Flgure 5 Hazard Probability Criteria
| Has ot occurrec_l -
Qccurs less (han once every 10 years or more

Cccurs less than once every 5 to 10 years

Occours once every year or up to once every five years

Figure 6: Hazard Risk Criteria

Has not eccurred

Loss of critical faciliies and services for up to one week

Loss of critical faciliies and services from one week to three
weeks

Loss of critical faciliies and services for more than three weeks
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SECTION 2 - Hazard Identification / Risk Assessment

Figure 7 Hazard Magnitude/Severity
« Has not Oceurred

Negligible property damages {less than 5% of all buildings and infrastructure)
Negligible loss of quality of life

Local emergency response capability is sufficient o manage the hazard

Moderate property damages (15% to 50% of all buildings and infrastruciure)

Some loss of quality of iife

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

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

« Significant loss of quality of life

o Emergency response capability, economic and geographic effects of the hazard are of
sufficient magnitude to require federal assistance

Medium | 2

2 # @& (& & a

Table & presents the final hazard assessment. As. nofed, 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
occur, how they were identified, and why they were identified.

Table &; City of Santa Fe Hazard Assessment

Ratural:Hazards ;.-:;;
Severe Weather ’
{includes High Wind, Winter Starms and 1
Thunderstorms and Extreme Heat) . :
Drought - : 2 Medium
Wildland / Urban Interface Fires 5 3 Medium Medium
Floods o ' 4 Medium
Human-caused Hazards
(including Hazard Material Releases, CBRNE 5 Medium
Incidents and Terrorism} _
Space Weather _ P &
Earthquake 7
Expansive Sail B
Land Subsidence g
Landslida 10
Tomado 11
Valcanoes 12
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SECTION 2 — Hazard Identification / Risk Assessment

Table 7: Summary of Hazard Investigation

-Hazard How Identified Why Identified _
gﬁ,?effg 1P;a22abr1c13h:|it;?alion Plan Santa Fe County has experienced several
' I large and devastating wildfires in the past
Wildfire gggéa Fe County All Hazand Mitigation Plan fow decades
MPT The New Mexico Forestry Division indicaled
Outreach fo community Ihat there are several yearly forest fires.
NMDHSEM Hazard Mitigation Plan
September 19, 2013 Lisl .
Floods, including Santa Fe County Ali Hazard Mitigation Plan g‘heret: a;e Fez?. several praviaus flood
Flash Floods 2006 Isaster decaralions. .
MPT A portion of the City is in the floodplain
Qutreach to community
NMDHSEM Hazard Mitigation Plan Thera have been two recent extreme ¢old
Severe Weather September 19, 2013 List weather events in NM that have affecled the
exirema cold/h aat Santa Fe County All Hazard Miligalion Plan citizens of Santa Fe. These evants were
weather events 2006 exacerbated by a natural gas sharage.
MPT NM experienced the hottest Juna 2013 on
Qutreach to community record
g;?efbi’f 1";;322‘[’)’;13"?_2‘33“"” Plan The Gty has had droughts in the past
' - : Residents indicated thal droughls have
Drought ggglt;a Fe County AllH .!g!ihgatlon Flan been a racurring problem.
MPT o New Mexico, including Santa Fe, is cumently
Outreach to community _L_tndergomg a dry weathar phase.
e Santa Fe has several facilities thal handle or
Human-caused .. process hazardous materials.
Hazards, including | _ " _— . .[.®  There have been previous transportation
Hazardous - Sﬁ? Fe County Al ngard Mitigation Plae. - | accidants and hazardous materials spills.
Materials - MPT _j Lecalized terrorist events, including school
Releases, CBRNE L . viglence, have occurmed in Santa Fe.
Incidents, and Outreach to ?ommunlty The federal and state governments hava
Terrorism o advised every jurisdiction to consider the
lerrorism hazard.
FEMA, NOAA and the US Military recognize
Space Weather MPT space weather as a threal ta radio
communications
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 authority 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; coardinates 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 emergency declarations for the State of New Mexico
(based on review of the FEMA web site and the New Mexico State Hazard Mitigation Plan dated
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SECTION 2 - Hazard Identification / Risk Assessment

September 19, 2013), with an indication as to whether the City of Santa Fe was part of the

declared area.

Table 8: State of New Mexico Major Disaster Declarations: 1954 - 2013

Year Date | Dlustar Typa | Disastar Number cnycfue:;:;anzmsr::? Fe |
T2013 | 200d¢ Severe Storms, Flooding and Mudslides 4152 Yes
""2013 | 30Sep |  Severe Storms and Flooding o 4148 No
T2012 | 24aug Flooding T s No
T 2011 | 23Nov B Flaoding § 4047 No ]
201 24 May Severe Winter Slomms 1962 No
“2010 08113 Severe Storms and Flooding 1936 No 7
“acos 4k e o e |
007 | SApr Severe Slomms & Tomadoes 1890 No
2006 | 30 Aug Severe Storms '&'Fulooamg | 1659 No
2004 | 29 Apr Savere Storms & Flooding 1514 No ’
2000 | 13May New Maxico Wildfie 1329 yes |
“Tie95 | 29ep Severe Starms & Flooding 1301 No
| 1998 | 29Jan Severe Winter Storms 1202 Unknown
" 4903 | 7Jun " Flooding, Severe Storm 992 " Unknown
“T1992 | 18.un Flooding, Hall, Thanderstorms 945 " Unknown
Tress | 18.Jan Severe Stoms, Flooding T Unknown
| 184 | 6Sep & Blorms, Flooding R oY) Unknown |
" 1083 | 240t ©. . Severe Stom, Flooding 692 Unknown ‘
“1e79 | 23 “Severe Storms, Snowmiek, Flooding 589 Unknown
1979 26 Jan - Flooding L T Unknown
1973 | 11May Severs Stome, Snow Mell, Fiooding 380 ~ Unknown
{172 | 20Nov Heavy Rains, Flaoding T Unknown
"1g72 | 208ep | Heavy Rains, Flooding w3 | Unknown
I e S S ooty e S
' 1985 ) m‘l”JuI ~ Severe Slorms, léigodmg 202”“. Unknown
e S a e
"Tles4 | 3100 | Flood ‘ Py Unkiown |
Source: FEMA anline at http:/Awww. fema.gowfemaNews:éIsasfarSearch. do o

Table 9: State of New Mexico Emergency Declarations: 1954 - 2010

Year E Date | Disastar Type Disaster Number c"”c“: tﬁ“t:;’nizlfr:g Fo |
" 2008 | 7Sep Hurricane Katn.l.'{;Evacuatmn 3220 No j
e o P = i -
B R e o M u - _I
o | s e _— R R
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SECTION 2 - Hazard Identification / Risk Assessment

Saurce: FEMA oniine at http./Awww.fema. govifemaNewssdisasterSearch. do

Table 10 State of New Mexico Fire Management Assistance Declarations: 1854 - 2013

IR l Disaster | Clty of Santa Fe }
Year Dats Disaster Type i Number | (Santa Fe County) |
_ Decland'? |
o - L . - el S
2013 | 5R02013 Tres Lagunas Fire . 8026 ___':'_“.. 5
’ 2012 6/20/2012 Romero Fire 982 No
2z | eMer20iz Blancofire . . 88 N ]
ST SR
Tz | saszonz Whitewater-Baidy Fire L Na |
] 2011 ' /3012011 _______________Donaldson Fireu _2935 No _J
2011 . 8292011 Little Lewds Fire i j 2%y _Ne l
2011 6/26/2011  tasConchasFire ! 2033 No }
2011 6212011 Track Fire ) 2918 o No |
2011 61012011 Wallow Fire 297 No M_!
LTI Wi kb N T'__rﬁ__':"e D . L
oA 432011 White Fire i 2880 N
. __2011 LU Quail Ridge Fire | 2866 Ne |
10 080272010 Ria Fire 2643, No |
TT2010 | osr2anz2010 Caaron Fire a2 No '
" 2000 | osi07r2000 “Buckwood Fre | 2818 No
2008 | 0642512008 . Big Springs Fire T No
" 2008 | 04/21/2008 h " Thige Fire L 2762 No
T 2007 | tw2ir2007 | Ojo Peak Fira 274 No
2007 |oz24i2007 | Beten Fire T 2882 Na
2008 | oaizizoee | RiveraMesa Fre | 2647 No
2006 | 0&M16/2006 | T Malpais Fire T omad No |
"T2006 | 04112/2006 _OjoFeizFire 2838 No |
2006 0310172006 Casa Fire 2631 e No I
2006 01/02/2006 Southeast New Mexico Fire 2800 No
2004 | D6/18/2004 - Bemardo Fire 2822 No
2004 | 05/25/2004 " PeppinFire 2518 No
2003 | 0B/25/2003 Atisco Ffée {Formerty Bosque Fire) 2472 | No
2003 | 05H0/2003 Walker Fire 2467 |
2002 | 08B26/2002 " Lakes Fire Complex. T 2es0
2002 oerweo0z | ‘Roybal Fire Complex | 2424
Y2002 oerosrz002 Ponil Fire a8
T2002 ue.rdiz_z?o_ﬁé_"__umm"m_'Egrro Pelado Fire 2415
W""2652*_"“2'03404:2002 F  Turkey Fire 212

50ume FEMA aniine st hiip:/Aww., fema govﬂemaNewsfd:sasterSeamn do

27

Huzard Mitigntien Plan — City of Santa Fe, New Mexice
Draft — June 2014

B0 Venturd, LLC



SECTION 2 — Hazard Ildentification / Risk Assessment

This page intentionally left blank

28

¥

$-Sung Vanhmes, iLC

Hazard Miigation Plus — City of Santa Fe, New Mexico
Drafi - Jeme 2614



SECTION 2 — Hazard identification / Risk Assessment

Hazard Profiles and Vulnerabllity Assessment

The remainder 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
report 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

City of Santa Fe, New Mexico [
i Probability | Magnitude | oo,
ty {Frequency | /Severty | - 7
Wildfire 1
Flaods, including flash floods _ 2 Medlum
Severe weather - including winter storms, 3 High

extreme heat and cold

Drought 4 High

Human Caused Hazards — including

Hazard Material Releases, CBRNE 5 Medium

Incidents and Terrorism

*Space Weather 6

Note: Reference figures &, 6 and 7 for criteria used to evaluate the identifled hazards.
* The MPT added Space Weather to the Update due to the increasing reliance on the power grid
and communications to modern living.

As identified in Table 11, only these 6 hazards are profiled in this plan. Other hazards certainly
exist, although their occurrence is rare and/or their occurrence has been deemed of relatively
little to no impact (nuisance) on 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 Identification / 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 interet 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, soil 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 to these hazards. These hazards
will not be described in the plan.
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SECTION 2 - Hazard ldentification / Risk Assessment

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

Wildland fire is defined as any fire burning wildland vegetation-fuels; it includes prescribed fire,
wildland fire use, and wildfire. Prescribed fires are planned fires ignited by land managers to
accomplish specific natural resource improvement objectives. Fires that accur 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-caused fire, escaped WFU, or escaped prescribed fire. A wildland-urban interface
(WuU) fire is a wildfire occurring in areas where structures and other human developments meet
or intermingle with wildland vegetation-fuels. WUI fires are a specific concemn because they
directly pose risks to human lives, property, structures, and critical infrastructure more so than
the other types of wildland fires. .

Fire behavior is a description of the manner in which a fire reacts to the.influences of fuel,
weather, and topography. Fire behavior is abserved and assessed at the flaming front of the
fire and described most simply in terms of fire intensity (heat released) and rate of spread. The
implications of observed or expected fire behavior are important--‘;;omponents of suppression
strategies and tactics, particularly in terms of the difficulty of control and effectiveness of various
suppression resources. Fire risk is the probability that wikdfire will start from natural or human-
caused ignitions. Fire hazard is the presence of ignitable fuei coupled 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 WUI involves areas where cammunities and wildland fuel intermix. Every fire season,
catastrophic losses occur as a result of wildfire in WUI 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 cieaning up surface vegetation-fuels and other hazards near a home.
These efforts 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.

WUI 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 feel of
defensible space have an 85-percent survival rate [SFC CWPP, 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 bumns or smoke inhalation, and death/injury to humans may occur. Wildfires may
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SECTION 2 — Hazard Ildentification / 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 Qccurrence

Wildfires are uncontrolled fires often occurring in wildland areas, which can consume houses or
agricultural resources if nat contained. Wildfiresfurban interface is defined as the area where
structures 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-normal preciptiation, and high temperatures that
are frequently present during the spring result in extremely high fire danger. Drought conditions
can also 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 is fali.
Depending on the weather conditions, a sizeable number of fires rnay occur between mid-
October and late November. :

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 ta private property from
wildland fire increases. Creating "defensible” or "sunvivable” space around structures can make
the difference betwsen returning to an intact home or a- smoldenng pile of ashes il a wildfire
maoves thraugh the area. :

Hazard Characteristics

A wildfire is any fire occurring in a wiklland area (e.g., grassland, forest, brush land) except for
fire under prescription. Wildfires are part of the naturai management of forest ecosystems, but
may also be caused by human factors. Nationally, 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 common cause for wildfire is fightning.

Severity of Qccurrence

Topography, fuel, and weather are the three main factors that influence the behavior of a
wildfire. Topography can direct the course of a fire. Depressions, such as canyans, 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 both horizontally across the landscape and vertically, from the ground
surface up to tree crowns via the understory. Weather can have a profound influence on
wildfires. Wind can direct the course of a fire and increase the rate of spread. High temperatures
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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 medium to high fuel classification.

Figure 8: Potentlal Wildfire Hazard Areas

Source: New Mexico Resource
Geagraphic Information System
Program,

Wirst Chueelticalias Wildfire Potential http:/irgis.unm.edu/intro.cfm; 2012

I o - -

_-_:“ TR T

Many factors that determine the potential for fire inciude relative humidity, moisture content of
the fuel, atmospheric stability, drought, available energy of the fuel, probability 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 specific 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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Relative humidity (RH) is expressed in percent. RH is measured directly by automated weather
stations or by taking wet and dry bulb readings with a psychrometer and then applying 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 levels are measured in 1-, 10-, 100-, and 1Q0-hour
increments.

The Lower Atmosphere Stability Index or Haines Index — This index is computed from the
morning soundings from Radiosonde Observation (RAOB) 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 atmaospheric 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 afmosphere)
3 = Very Low Potential '

4 = Low Potential

5 = Moderate Potential

6 = High Potential (dry, unstab!e lower atmosphere)

Keetch-Byram Drought Index (K_ﬁpl) - used to measure the affects of seasonal drought on
fire potential. The actual numeric value of the index is an estimate of the amount of precipitation
(in 100ths of inches) needed to bring soil back to saturation (a value of O being saturated). The
index deals with the top 8 inches.of soil profile so the maximum KBDI value is 800 (8 inches),
the amount of precipitation needed to bring the soii back to saturation. The index's relationship
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 duffilitter
layer becomes mare susceptible tofire.

KBDI = 0-200: Soil mOist_uré' and large class fuel moistures are high and do not contribute
much to fire intensity. This is typical of spring dormant season following winter precipitaticn.

KBDI = 200—400: Typical of late spring, early growing season. Lawer litter and duff layers
are drying and beginning to contribute to 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
accurrence. Intense, deep buming 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 Identification / Risk Assessment

The Energy Release Component (ERG) — the estimated potential available energy released
per unit area in the flaming front of a fire. The day-to-day variations of the ERC are caused by
changes in the moisture contents of the various fuel classes, including the 1,000-hour time lag
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 a fire will result if a
firebrand is introduced into a fine fuel complex. The ignition component ¢an range from zero,
when conditions are cool and damp, to 100 on days when the weather is dry and windy.
Theoretically, on a day when the ignition component registers a 60 approximately 60% of all
firebrands that encounter wildland fuels will require suppression action.

The Spread Component — a numerical value derived from a mathematical model that
integrates the effects of wind and slope with fuel bed and fuel particle properties to compute the
forward rate of spread at the head of the fire. Qutput is in units of feet per minute. A Spread
Component of 31 indicates a worst-case, forward rate of spread of approximately 31 feet per
minute. The inputs required 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 fiving, waady plants. Since the characteristics through which the fire is burning are so
basic in determining the forward rate of spread of the fire front, a unique SC table is required for
each fuel type. (ndicators Source: hitp:/www.nps.govinic/public/oub_und_understandingfire.cfm)

The high risk conditions cutlined above are found in the forests surrounding Santa Fe due 1o
both the normal climate of the area and the current drought. -

Previous Occurrences = City of Santa Fe, New Mexico

The Pacheco 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. g

While the Pacheca Fire was still uncontained, the Las Conchas Fire started on June 26 in the
Santa Fe National Forest and burned more than 150,000 acres, threatening Los Alamos
National Laboratory and.the town of Los Alamos. After five days of buring, it became the
largest wildfire in New Mexico 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 occurred when a
prescribed burn went out of control in Santa Fe County. The fire, which is now known as the
Cerro 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
presidential disaster and a subsequent act of Congress created the Cerro Grande Fire
Assistance Program that has paid out more than $243 million in fire related claims as of
November 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 months vary appreciably from year to year.
Land use, vegetation, amount of combustible 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. Human carelessness,
negligence, and ignorance cause most wildfires. However, some are precipitated by lightning
strikes and in rare instances, spontaneous combustion.

Potential aftermath of wildfires 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
between 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 plan 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 CWPP in place, will be a
priority for receiving hazardous fuels reduction funding administrated by the USFS and BLM.
Figure 9 on the following page shows Community Wildfire Protection Plan (CWPF) caverage in
New Mexico as of December 1, 2012 identifies a current Santa Fe County (City of Santa Fe)
CWPP.
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SECTION 2 - Hazard Identification / Risk Assessment

Figure 9: New Mexico CWPP Coverage as of December 1, 2012

2010 New Mexico CWPP Coverage

E 5 75 W

T Cnamty wihy Favtiat CWPP Coverags ’

in Progress

Source: New Mexico Fire Plan hitp:/fwww.emnrd state. nm.us/FD/FireMgi/Fira him

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 difficulty of fighting a wildfire. These
factars although more prevalent in the County contribute to the severity of wildfires that may
spread to the City. Several factors contribute to the degradation of forests in the Southwest.

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
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SECTION 2 —Hazard Identification / Risk Assessment

trees and large accumulations 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 pratection from wildfires. The Santa Fe
Watershed is an important a source of municipal water. The Santa Fe River, which is located in
the Sania Fe Watershed 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).

Severity and Probabillty of Occurrence

Forestland in Santa Fe County is extremely susceptible to wildfire due to the arid 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 ta the degradation of forests in the Southwest:

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

v Past forest fire suppression practices and hivestock overgrazmg that resuited in the
unnaturally heavy accumulation of live and dead vegetatlon and led to "doghair” thickets
of ponderosa pine trees.

¥ Early logging activity in different regions that creates artlf cial 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
trees and large accumulations 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. Table 12 shows those fires over 100 acres in size on record within Santa
Fe County. Though net in the city, 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 vulnerability section of this assessment.

Table 12 Fires Over 100 Acres in Size on Record within Santa Fe County (1970 to 2013)

Name Start Date Acres Burned
Unknown May 10,1948 122
Frijoles June 15,1993 2,626
Quemado June 15,1893 4,300
Lamy May 3,1996 220
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Name Start Date Acrés Burned
Familia May 31,1996 300
Ramada March 4,1998 600
Windmill March 10,1998 100
Curvey March 12,1998 125
Turguoise June 15,2000 100
Borrego May 22,2002 12,995
Molina June 3,2003 900
Capulin June 23,2002 7,429
Mosely June 15,2006 1,250
Pacheo June 18, 2012 10,000

Source: Santa Fe Country CWPP, 2008

Vulnerability Assessment — Wildfires
Existing Community Assets

The Santa Fe River located in the Santa Fe Watershed provides water supply to the McClure,
Nichels, and Two Mile reservoirs. The estimated total area of the watershed area is 17,520
acres. The Santa Fe National Forest is responsible for 15,493 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 290 acres; And the remaining 478
acres are privately owned [Santa Fe County CWPP, 2008 (Steeiman and Kunkel 2003)).

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

Loss of structures in adjacent communities, threats to life and recreational and scenic values,
severe 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 ecological damage, reminiscent of the 2000 Cerra
Grande fire, would require decades to recover. Risk/hazard rating for the Santa Fe Watershed is
Very High (Santa Fe County CWPP, 2008)

The impact of wildfire on the City of Santa Fe should not be measured by the number of acres
or structures burned or 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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SECTION 2 - Hazard Identification / Risk Assessment

s Alteration of wildlife habitat
s Damage to watershed and water supply
« Damage to public recreation facilities
« Evacuation of adjacent communities
= Tourism impact
» Damage to timber resources
« Destruction of cultural and archaeological sites
+ Costs of rehabilitation and restoration
¢ Public 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 commumtues 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 forestfrange lands. Increasing residential
development into wildland-urban mterface areas will likely increase the ocecurrence 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 wildland-urban interface area
increases, creating more risk for both the forest and the population residing there.

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

Recent enactment of a wildland-urban interface fire cade in the County and the City of Santa Fe
will help to mitigate the impact of wildfires on vulnerable residential areas and make new
subdivisions more fire resistant. 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 actions are detailed in Section 3 of this
document.
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Conclusions — Wildfires
Summary of Hazard Identification and Vulnerability Assessment

Past experience has proven that wildfires can be a significant threat to the citizens, structures,
infrastructure, and natural resources within Santa Fe. Although most of the vulnerability to
wildfires occurs outside the City the effect of any nearby wildfire does affect the health and
economic 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 prigrity in the Plan.

What Can Be Mitigated?

Mitigation options for wildland fire need to 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 Aeronautics 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 conigequences of the warming will be in
specific regions of the world. Scientists continue to-res_e‘_afch these questions so we can be
better informed about how to plan for a changing ciimate. However, enough certainty 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 extensive role
in aftering 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 burning hotter and more intensely than they have in the past
[Westerling et al. 2008]. According to the National Interagency Fire Center (NIFC), occumrence
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 frequency 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 observed 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 2006].
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According to the Santa Fe 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. Woestern grasslands are predicted to undergo increased expansion of
woodier vegetation, such as pifion juniper, associated with increased precipitation occurring
during typical wet seasons, Summer manths are predicted to be hotter and longer, which will
also contribute to increased fire risk. Under greater climatic extremes widely predicted
throughout the U.S., fire behavior is expected to become 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 larger areas as a
result of impaired air quality resulting from vast smoke production. Experts working under the
auspices of the DOEs Accelerated Climate Prediction Initiative similarly warn 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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Nationwide, hundreds of floods occur each year; making flooding one 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 sediment-filled water. The majority of flood events in the U.S. involve inundation
of floodplains (see Figure 10) associated with rivers and streams and shoreline inundation along
lakes and coastlines.

Figure 10: Deflnition Sketch for Floodplains

~ Narmal Water Level

Stream Channel

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

This type of fioading typically results from large-scale weather systems generating prolonged
rainfall or from locally intense storms or from snowmelt. For the purposes of this report, 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 period of time.
Although the State of New:México and Santa Fe may experience riverine flooding, flash flooding
is a more common and moare 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 events is usually brief, the damages can be quite severe. People
are often surprised at how quickly a normally dry arroyo can become a raging torrent. Flash
floods are the primary weather-related killer with around 140 deaths recorded in the U.S. each
year. Flash floods are common and frequent in New Mexico, and, as a result, New Mexico has
the tenth highest flash flood fatality rate in the nation.

Flash flooding also produces erosion 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 velacity of stormwater runoff. Banks and soils previously stabilized
by vegetation are quickly eroded by rainwater on unprotected sails.

HAZARD PROFILE—FLASH FLOOQDS
Hazard Characteristics

Flash floods occur in developed areas from intense rainfall flowing into overburdened dry
riverbeds, arroyos and man-made stormwater structures. Flash flooding in undeveloped areas
is likely to occur when heavy rains fall on impervious desert soils or previously saturated soils.
Summer thunderstorms that deposited large quantities of rainfall over a short period of time
have also produced flash flooding. Flash floods peak during the Southwest monsoon season 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 to flash floods. In rugged, hilly, and steep terrain, 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 terrazh Fiood studies conducted by FEMA indicate that flood
velocities along the Sania Fe River can reach 22 feet’second. Flows of 5 feet/second are
consndered i'ngh veiocrty :

v Obstructions: Dunng ﬂoods obstructlons can block flood flow and trap debris, damming
floodwaters and potentially causing increased flooding uphill from the obstructions.

v Solls: . Soils throughout much of Sapta Fe County are derived from unconsolidated
sands, silts and clay of the underlying Tesuque Farmation. As a result, soils are typically
fine-grained, and have low infilration rates and high runoff potential. Sparse vegetative
cover combines with high runoff soil potential to result in significant flooding hazards in
ephemeral washes (not continuously containing water) and adjacent areas. Accelerated
soil erasion has created problems ranging from loss of productive agricuitural soil o
displacement of human structures to sediment buildup in water reservoirs. Water
erosion is one of the most common geologic phenomena. The detachment and
transportation of soil particles by water can cause sheet erosion, rill erosion or gully
erosion. Sheet erosion occurs with soil being removed in a uniform manner across the
surface but is often accompanied by tiny channels cut into the surface creating rill
erasion. Where the volume of runoff water is further concentrated the formation of larger
channels or gullies may occur within the landscape creating gully erosion. Rill and gully
erosion can cause serious land use problems. Storm events in New Mexico can result in
flashfloods and can create serious rill 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
event or can accur over time due to minor storms or breaks in water lines.

Floods 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 fiood of a specific extent
will oceur in any given year.

Table 13 shows a range of flood recurrence intervals and their probabilities of ocourrence, 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 Probabillty Terms

Flood 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%

Source: Floods — Recurrence intervals and..-100-year flogds; USGS hitp://ga.water.usgs.gov/edu/100yearflood.htmi

The extent of floading assaciated with a one percent annual probability of occurrence—the base
flood—is used as the regulatory boundary by a number of federal, state, and local agencies.
Also referred to as the Special Flaod 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 occurring in
any one year implies a recurrence interval of 100 years, this is often mistaken to have a literal
meaning of “once every 100 years.” Experiencing a 100-year flood does not mean a similar
flood cannot happen for the next 99 years; rather, it reflects the probability that over a long
period of time, a flood of that magnitude should eccur in only one-percent of all years. Smaller
floods oecur 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 floeding 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 recurence
interval. The location of the flood hazard areas in the City is shown on the accompanying
floodplain maps in Appendix D.

®
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National Flood Insurance Program

in 1968, Congress created the National Flood Insurance Program (NFIP) in response ta 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 National 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 floodplain management and mapping
components of the Program.

Nearly 20,000 communities across the United States and its terrilories 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, remers,
and business owners in these communities.

The NFIP Community Rating System (CRS) was implemented in 1980 as a proegram to
recognize and encourage community floodplain management aclivities that exceed minimum
NFIP standards. The National Fload 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 NF bwldmg standards also suffer approximately 80% less damage annually
than those not built 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 |nsurance policies. The program has borrowing authority from the U.S.
Treasury for times when losses ware heavy, however, these loans are usually paid 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
flooding, although to varying degrees. In fact, 25% of all flood claims oceur in low-to-moderate
risk areas.

Two hundred forty one (241) NFIP policies 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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paid out in the City fer 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 Flood Insurance Statistics for Santa Fe

NFIP Flood Insurance Statistics for Santa Fe
Policies In-force 241
Premiums Paid $222.918
Insurance In-force $72,030,900
Total Losses 5
Total Payments $69,144
Repetitive Loss o

Source: City of Sanla Fe CFM, June 2013

PREVIOUS OCCURRENCES - FLOODING

New Mexico has a long history of flash flooding problems. Many minot flash flood events occur
each year during New Mexico's summer monsoon season. Due to the small scale and localized
nature of these events, no consistent records are available. Table 15 lists some of the
significant flash flood events in Santa Fe since 1996.

. “Fable 15: Significant Flash Flood Events in Santa Fe, New Mexico
DR - Pate: | Estimated Damages
" 8/251996 $90,000
6/711897 $200,000
713011997 None reported
713141997 None reported
8/156/2004 $50,000
6/21/2005 None reported
7/18/2005 None reported
711942007 $70,000
712172007 $5.000
7/14/2008 $25,000
7/15/2008 $10,000
8/31/2008 $5,000
871912011 None reported
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Date Estimated Damages
82112011 $50,000
- 71812013 1 Fatality
Total $505,000

Source: www.nedc.noaa. cgi-win, June 2013

Vulnerabllity 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 18).
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 floods is difficult to determine because local terrain, soil conditions, and construction play a
role in how much storm water is able to run off, percolate into the soil, or cause flash flooding.
The 2008 Santa Fe Hazard Mitigation Plan 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. o

Table 16: Structures identified in the 100 Year Floodpfain in Santa Fe, New Mexico

Residential | Commercial | Mixed commerclaliresidentia
- Zoning Parcels | Zoning Parcels Zoning Parcels .- - =

978 136 141 1.255

*Estimated using 2010 U.S. Census data

Critical Facilities

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

Future Development Trends

Santa Fe County's Comprehensive Growth Plan and Land Use Ordinances prohibit construction
in the floodways, arroyos and other natural drainage ways. However, lots that were platted prior
to the adoption of the Comprehensive Plan may be developed with the requirement that the
building be either elevated above the floodplain level or dry-flocd proofed.
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SECTION 2 - Hazard Identification / Risk Assessment

CONCLUSIONS - FLASH FLOQDS

Flash floods have been and will continue to be a significant threat to public safety as well as
ecanomic 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
floodplain.

Due to the vulnerability of the City to floed/flash flood events, the Hazard Mitigation Team has
identified flash flood hazard mitigation as one of its priorities.

What Can Be Mitigated?

Determining the aspects of Santa Fe flood vuinerability 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
events result in direct damage to structures, infrastructure-and erosion in developed areas. As
a result. available alternatives for mitigation actions should focus on property protection,
corrective measures for drainage and erosion in developed areas and future develapment in the
municipalities. Y

Climate Change

Accarding 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 tamperatures 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 level, we can expect to have some colder-
than-average seasons 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 vapar
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 still cold
enough to snow, a warming climate can lead to bigger snowstorms (EPA.gov, 2013). Additional
snow fall may result in higher than normal spring runcff which may add to the potential for flood
events.

Data Limitations
The flood vulnerability analysis has the following limitations:

Flash Floods Predictability: The location and occurrence of flash floods are difficult to predict
and dependent on local conditions of terrain, land use, and percent of impervious cover,

Data for Structures — Attributes; The Santa Fe County Tax Assessor’s office has not 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 Josses in a flood and, when coupled with a range of flood
probabilities from the 10-year to 500-year flood depths, can help in describing the benefits and
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SECTION 2 - Hazard Identification / Risk Assessment

costs of mitigation actions in monetary terms. Information such as the first floor 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.S. Census Tract figures,
which does not provide an adequate basis to perform detailed risk assessments.

50

Hazard Mitipatlon Plan— City of Sania Fe, New Mexico
Drafi — June 2014

-Sving Venturea, LLC



SECTION 2 — Hazard Identification / Risk Assessment

The City of Santa Fe can anticipate some form of severe weather activity based upon seasonai
meteorolagical patterns and iocal tepographical 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 periodic temperature extremes. Sanla
Fe County data will be used with the assumption that weather in the surrounding area is what
will be anticipated for the smaller geographic area of the City of Santa Fe.

HAZARD PROFILE — THUNDERSTORMS
Hazard Characteristics

Santa Fe experiences some form of severe weather activity annually based upon seasonal
meteorological 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. Al areas of the City of Santa 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
occurrence, one portion of the City may experience severe damage 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 strang winds, lightning, hail, and heavy rains. Atmaspheric
instability can be caused by surface heating or by upper tropaspheric (>50,000 feet) divergence.
Rising air parcels also can result from airflows aver mountainous areas. Generally, air mass
thunderstorms form on warm-season afternoons and are not severe. The fatter, dynamically-
driven thunderstorms, which generally form in association with a cold front or other regional
atmospheric disturbance, can become  severe, thereby producing strong winds, frequent
lightning, hail, downburst winds, heavy rain, and occasional tornadoes.

All areas of the state have thunderstorms. According to the National Weather Service (NWS),
the thunderstorm season in New Mexico begins over the high plains in the eastern part of the
state in mid- to late April, 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. Gver the central mauntain chain, thunderstorms 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 occasionally severe,
producing large hail, high winds, and tornadoes. Thunderstorms in the western part of the state
tend to be less severe on average, occasionally producing life-threatening flash floods and small
hail accumulations. Most of the storms in central and western New Mexico are associated with
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SECTION 2 — Hazard Identification / Risk Assessment

the southwest monsoons, which mainly produce flash floods (see — Floods/Flash Floods
subsection of this Plan for more information about flooding in the City of Santa Fe.

Lightning is defined as a sudden and violent discharge of electricity, 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 exiensive damage 1o
buildings and structures, kills or injures people and livestock, starts forest and wildfires, and
disrupts electromagnetic transmissions. Lightning is extremely dangerous during dry lightning
storms because people often remain outside rather than taking shelter. 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 assomated wnh -any thunderstorm. Damage
from lightning occurs four ways: : .

1. Electrocution or severe shock of humans and anlmais '

2. Vaporization of materials along the path of the Ilghtmng strike; -
3. Fire caused by the high temperatures (10, 00066, 000°F); and

4. A sudden power surge that can damage electronic eq‘t}ipment‘

Large outdoor gatherings (e.g., sporting events, ooncerts) are parﬁcuiarly vulnerable to lightning
strikes. New Mexico ranks sixth in the nation in Ilghming fatalltles:'with 0.55 deaths per million
people annually. Lightning usuaily occurs:as a result of 'Ihunderstorms that move through New
Mexico during the summer monthg, w|th paak Ilghtnlng st:icas occurring in July and August.
Lightning does not normally cay e to prﬁ rty however |t is responsnble for
numerous power outages ang’
New Mexico. According to National Centers for Heaﬂh Statlstlcs (NCHS 2010) multiple-cause-
of-death tapes and the Census of Fatal Occupaticnal Injuries (CFCI 2010), New Mexico had
374 Ilghtn!ng related fatalities tween""i 85 and 2000. As published in the NM DHSEM Hazard
Mitigation:Plan (2007), New 1 0 percent probability of a lightning event and a
fatality every year somewhere wit

ythe State;

The Lightning Af:’tivity Level (LAE).Is a scale from 1 to 6, which describes frequency and
character of cloud- 10—9 und (c htning (Table 17). The lightning activity level is a number
developed in order to"help land management and fire protection agencies prepare for the
possibility of lightning- caused"mdland fires. It is designed to indicate both the amount of
lightning associated with thuniderstorms, if there are any, as well as whether or not there will be

wetting rains accompanying the storms.
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SECTION 2 — Hazard Identification / Risk Assessment

Table 17: Lighining Activity Level Scale

_Lightiling ActvityLoves

1 | No thunderstorms - - -

Cumulkes clouds are common but only a few reach the lowering
o | stage. A single thunderstorm must be confimed in the rating area. 1-5 1.8 <4
The ciouds mostty produce virga but light rain wilt occasionally reach
ground. Lightning is very infrequent.

Cumulus ¢louds are common. Sweliing and towering cumulus cover
3 less than 2/10 of the sky. Thunderstorms. are few, but 2 {o 3 occur

within the cbservation area. Light {o moderate rain will reach the
ground, and lightning is infrequent.

6-10 9-15 1-2

Swelling cumulus and towering cumuius cover 2-3/10 of the sky.
4 | Thunderstorms are scatiered but more than three must occur within 11-15 1625 2.3

the observation area. Moderate ram is commonly produced, and
lightning is frequent.

Towering cumulus and thunderstorms are numerous. They cover
5 | more than 3/10 and occasionalty obscure the sky. Rain is moderate >15 »25 =3
to heavy, and lightning is frequent and intense.

Dry lightning outhreak . (LAL of 3 or greater with majority of storms
producing ftile or no raimal.)

Spurce: http:/iwww crh noaa gov/bisi?n=lalinfo e

to rapidly rising warm air mto the upper atmosphere
r droplets freeze to the surface of the ice crystal,

T understorm is a thunderstorm that produces any of the
following: downbursts with: ds of 58 miles per hour (mph) (50 knots) or greater {often with
gusts of 74 mph ar greate ail 0.75 of an inch in diameter or greater, or a tomado. Typical
thunderstorms can be three miles wide at the base, rise to 40,000-60,000 feet into the
troposphere, and contain half a millicn tons of condensed water. Severe thunderstorms are
reported each year in the City of Santa Fe.
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SECTION 2 — Hazard Identification / Risk Assessment

Table 18: TORRO Hailstorm Intensity Scale

Intensity | Intensity Maximum
o sity Diameter — Inches | Description Typical Damage Impacts
Code Category
* | (mm)
HO Hard Hail 118" - 38" {5-8) Pea Mo damage.
H1 Potentally VB - 117" (10-15) Mothball Slight damage to plants, crops.
Damaging ’
Potenbally . . Significant damage to frull, arops,
H2 Damaging 58" - 34" (18-20) Grape veoetation.
Severe damage fo frutt and crops,
H3 Severe ¥4 -1 187 (2130 Walnut damaqe lo glass and plastic
structures, paint and wood scored.
. . Widespread glass damage, vehicle
H4 Severe 1147 - 117 (31-40) Robin’s Egg badvwork d _
Wholesale destruction of glass,
HS Desfructive 154" - 2" (41-50) Gelf Ball damage to fited roofs, significant risk
of injunes.
. . . . Aircralt bodywork dented, brick
H6 Destructive 2 -238 (51-80) Chicken Egg walls pitied.
Very o e . Severe roof damage, risk of sefious
H7 Destructive 238 -7 (81-75) Tennis Ball iniuries,
Very - . Severe damage (o aircraft
H8 Destucive 3 -3 12" {76-90) Soflball bodywork
Extensive structural damage. Risk
He uper 312" - 4" (91-100) Grapefruit of severe or even fatal injuries o
ailstorm .
persons caught in the open.
3 Extensive structural damage. Risk
H10 H“::t' >4" (>100) Melon of severe or even fata! injuries fo
akstorm persons caught in the apen.
. hitp:tAwww torro, oi‘gf;iik_(f,ile(hscél'éibhp :
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SECTION 2 - Hazard dentification / Risk Assessment

PREVIOUS OCCURRENCES — THUNDERSTORMS

As recorded by NOAA's NCDC database, there were thirteen significant thunderstorm related
events reported in the City of Santa Fe area from June 1996 to December 2012. Table 19
provides an averview of those events.

Table 19: Significant Severe Weather Events (Thunderstorm, Hail and Lightning) from June 1996 to December 2012

Date

Thunderstorm

Event Narrative

6/10/19986

wind

A dry microburst or possible dust devil destroyed a porch

cover and damaged the reof of a home causing $5,000 in
damages -

$5.000

7/09/1996

Lightning

A lightning caused fira destroyed lhe home of an 80 year
old woman who suffered smoke mhalat

$60,000

7/2311¢98

Flash flood
Wind

A brief heavy thunderstorm produced copigus small hail
and gusty winds at Sarita Fe. Runoff into th

River nearly swept away a fruck. A man, resc
truck, was slightly injured. Another man was shg
when a large tree blew down on his construction truck.

$1,000

&/12/1908

Lightning

A 44-year old man was resuscﬂated by_coworkers after

Unknown

8/30/1998

Lightning

Unknown

7/29/2000

; g thunderstorm producad copious small hail and
' nds of near 55-mph-which downed several small

Unknown

7/07/2003

.;;5_.:_.____ .-wind

o :_Saveral
dﬁveloplng convective clouds or near the edges of virga

gustnadoes were reported either beneath

rs that formed over the upper Ric Grande Valley
from-Santa Fe scuth to Albuquerque during unusually hot
aftemnon conditions. Cther strong dust devils and dry
mtcfo bursts were observed across the region also, but
fittte lightning was detected.

Unknown

7/14/2006

Wind

| High winds of 52 kts. reported

Unknown

8/17/2008

Lightning

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

Unknown

72412007

Lightning

Lightning struck a tree in the yard of a Santa Fe residence.
The shock wave from the strike shattered two windows in
the house.

$2,000

1210112007

Wind

Horse stalls, trailers and bleachers were blown over near
Rodeo Rd and Richards Ave. A light tower was completely

$100.000
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SECTION 2 — Hazard Identification / Rlsk Assessment

Thunderstorm

Event Narrative

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

7/30/2009

Hail

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

Unknown

10/20/2009

Wind

A potent storm system moved across southern Califernia
and Nevada, intc Arizona and eventually New Mexico.
Winds of 60 kis were reported in Santa Fe.

Unknown

71212013

Lightning

A classic car show, music and the warm summer evening
had drawn a large number of people to the Santa Fe Old
Town Plaza. Music was playing and the downtown Santa
Fe Plaza was crowded shortly before 6 p.m. on Friday,
July 12, 2013 when lightning struck a cottonwood tree on
the park’s northeast corner. Some were sitting on a bench
under the tree when it was struck, according to witnesses.
The lightning bolt culed around the tree's trunk and sent
branches and slivers of wood flying like confetti on by
stander stated. At least one man was cut by some of the
flying wood debris, and ancther suffered some breathing
problems initially, bul no one was seriously 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 feel it through your
feet. The shock wave rippled a couple of blocks away.
Meanwhile, lightning continued to strike in the Sangre de
Cristo Mountains east of the city in the evening. Flash flood
‘warnings were issued by the National Weather Service for

| areas near recent wildfires in the mountains, such as the

Pecos Canyon. More than an inch of rain had fallen near
Frijoles Canyon, and almast 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

Source: NOAA's NCDC Dalabase. .~ =

VULNERABILITY ASSESS ME NT—THUNDERSTORMS

Existing Community Assets

Vulnerability to the effects of severe thunder storms, lightning and hail on buildings is dependent
on the age of the building (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).
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SECTION 2 - Hazard ldentification / Risk Assessment

Critical Facilities

Critical facilities are typically vulnerable to wind damage, lightning and hail due to age of
construction and possible poor condition. No specific critical facilities were identified as
vulnerable to strong winds, lighten or hail; however, emergency communications capabilities,
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 ldentification and Vulnerability Assessment

Santa Fe experiences the range of severe weather: hazards lncludmg tornadoes, hail storms,
and thunderstorms., Features like lightning, heavy rain, a jh winds can damage utility
infrastructure, aged or dilapidated structures, and other as_set_s'"i'h the City of Santa Fe.

What Can Be Mitigated?

Because severe weather can affect the entire City, eﬁeciwe mitigation- € ghould have
widespread benefits. Such far-reaching efforts would include public information capabilities,
waming systems, and regulations guiding- new - development. -Upgrading and consistently
enforcing building codes and addressing. structural issues provide:the greatest benefit for new
construction. [nspections and retrofits for: exlstmg cntlcai facilities provide effective mitigation in
a developing area. Because of time and budget realrlle,s tructure-by-structure mitigation
projects would not be feasible on a broad scale upgrading :vulnerable critical facilities for

specific hazards is more fea5|bte-> o

Data Lim |tat|ons

The Santa Fe County Tax Assessor's: aﬁ' ice has not developed a detailed property database
with the !nfnrmatlon necessary o determine the location and condition of manufactured homes
and aged or dilapidated structures Consequently, the Mitigation Planning Team could not
determine vuinsrablllty to high wmds and other severe weather features.

HAZARD PROFILE WINTER STORMS
Hazard Characterlstics

Winter storms begin as Iow-pressure systems that move through New Mexico following the jet
streamn. These storms can be heavy snowstorms, sleet storms, ice storms, blizzards, and
severe blizzards. Major winter storms and occasional blizzard conditions bring bursts of heavy
snow accumulating 3 to 8 inches in short periods or one 1o two feet in 12 to 24 hours. Blizzard
conditions develop with winds over 35-mph. Freezing rain and drizzle 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. Winter storms may contain one or more types of
hazardous weather events. Table 20 provides definitions for these different types:
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SECTION 2 — Hazard Identification / Risk Assessment

Table 20: Storm Types and Descriptions

Storm Type . : Description

Accumulations of four inches or more in a six-hour period, or six inches or more in a twelve-

g:szysmrm hour periad. The mest common effects are traffic accidents; interruptions in power supply and
communications; and the failure of inadequately designed and/or maintained roofing systems.

Sleet Storm Significant accumulations of solid pellets that form from the freezing of raindrops or partially
medted snowflakes, causing slippery surfaces, posing hazard to pedestrians and motorists.

1ce Storm Significant accumulations of rain or drizzle freezing on objects (trees, power lines, roadways,

etc.), causing slippery surfaces and damage from the sheer weight of ice accumulation.

Wind velocity of 35 miles per hour or more, temperatires below. freezing, considerable
Blizzard blowing snaw with visibility frequently below one- quarter mlle prevalllng over an extended
period of time. R

wind velacity of 45 miles per hour or mare, temperaturas of 40 degrees Fahrenhait or lower,
a high density of blowing snow with visibility. frequenthr measlired n inches, prevailing over an
extended period of ime.

Severe
Blizzard

storms produca farge amounts
of New Mexico, ranging from
estern regions, to the Rie

New Mexico winters are generally mild, but occasionally Wi
of snow and below-freezing temperatures. The:complex terraj
the eastern plains, to the high mountains across‘the northern an
Grande Valley, creales weather regimes that change i
nghway trave1ers may find themselves flrs‘t in ||gh '

northwestem pomons of th 8 he average annual snowfall can exceed 40 inches
per year.. Snowfall in the Clty_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 inchess of snowfall, they'can cause disruption and damage to the community. School
and business closures as well: _'.ias disruptions in transportation systems, electric power,
telecommunications, . and emergancy 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
occurring 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 (6,698 feet above mean sea level (MSL)), to .08% at Nambe
metadata station (6,056 feet abave MSL). No records were available for higher elevations that
would be expected to exceed 12 inches in a 24-hour period.
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Table 21: Annual Percent of Snowfali

Metadata Station o1 | " s 5 | em 127
Golden 5.54% | 4.46% | 274% | 050% | 0.07% | 002%
Nambe 1 576% | 531% | 326% | 072% | 014% | 0.08%
Stanlay 1 NNE 494% | 410% | 226% | 0.33% | 002% | 0.02%

Source: National Climatic Data Center (NCDC)

PREVIOUS OCCURRENCES — WINTER STORMS

There were nineteen winter storm as defined by heavy snow fall

ported in the Santa Fe Metro

Area between December 2009 and December’ 2012 by the NOAA Table 22 provides an

overview of those events.

Table 22: Significant Wintar Storm Events fror_ri._;_

'___ber 2009 - Decéﬁll}ggzpjlz___;_-._

Estimated
Date Event Narrative
_ _ Na ) Damages
12/07/2008 $10,000
12/23/2008 None reported
1Mara10 | None reported
1728/2010 None reported
2/03/2010 | Are None reported
2i22/2010 Fe receivex behnee % and 9 inches of snow. None reported
3/10/2010 ;rrw:;e to five iriches of snow was common across the Santa Fe Metro None reported
3/14/2010 Widespread snow amounts of 5 to 8 inches were reported across the None reported
Santa Fe Metro Area.
4119/2010 ilr\;z to eight imches of snow was reported across the Santa Fe Metro None reported
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Estimated
Date Event Narrative Damages
The Santa Fe Metro area was one of the hardest hit areas from this
winter storm. & to 10 inches of snow was common in Santa Fe.
12/16/2010 Interstate 25 was closed for a time from Santa Fe northward to Las None reported
Vegas due to treacherous driving conditions.
12/29/2010 | Around & to 5 inches of snow fell in Santa Fe and the Santa Fe foothills | None reported
Generally 3 10 4 inches of snow fell around the Santa Fe area
rted
1/31/2011 however, localized higher amounts up to & inches:were reported. None reporte
2/01/2011 | This event continued into February | . None reported
12/22/2011 | Between 2 and 4 inches of snow fell across the area. None reported
2/03/2012 : 'N:one reported
Heavy snow and very cold temperatures _crealed exeephnnally high
snow ratios where some amas of the Sangre de Cristo. ‘Mountains
12/02/20142 None reporied
5. o | 3to 5 inches ofishow fellin ﬁ'ws anta Fe metro area leading tc early
12{05"2313 dismissals of 3chonls and gavemmant pffices. None Reported
e Total $10,000
Source. NOAA PC Database

VULNERABILITY ASSESSMENT-WINTER STORMS

Cold temperatures and heav
regularly experienced in New Mexico, are considered hazards when:

®now or ice defines winter storms. Winter storms, which are

v Local capabilities to handle disruptions to emergency services, traffic, communications,

and electric power are overwhelmed;

¥ Residents in isclated communities run out of basic supplies, including food and fuel;

<

Livestock suffer from severe cold and lack of feed; and
v The structural systems of buildings fail.
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Existing Community Assets

Vulnerability to the effects of winter storms on buildings is dependent on the age of the building
(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
difficult to determine the exact number and types of structures within Santa Fe that have
heightened vulnerability to winter storm snow loading.

Critical Facilities

Most 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 ag possible structure failure
due to heavy snow loads. ' o

Future Development Trends

Santa Fe County has estimated that more than 25,000 new home sites will be needed within the
City of Santa Fe and surrounding areas to accommodate:population growii!'-gj.&f.};f\ll.n_e;!_ﬂ structures
built within Santa Fe County are subject to the Uniform Bliiding Code and as-such are built to
the applicable codes and are resistant to hazards'such as severe winter storms. Current UBC
regulations have rigorous standards for foof loads' so new sty ictures do not measurably
increase the risk associated with winter s, . -

With a projected increase in
infrastructure will increase. Impas

'such as straded motar
ound residen i

the City addsfmore
help to minimize the inc

61

Hazard Mitigation Plan— City of Santa Fe, New Mexico
Drafi — June 2014

B-Sting Venivhea, LLC



SECTION 2 — Hazard Identification / Risk Assessment
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HAZARD PROFILE - EXTREME COLD
Hazard Characteristics — Extreme Cold or Cold Wave

A cold wave is a weather phenomenon that is distinguished by a cocling of the air. Specifically,
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 agriculture, industry,
commerce, and social activities. The precise criterion for a cold wave is determined by the rate
at which the temperature falls, and the minimum to which it falls. This minimum temperature is
dependent on the geographical region and time of year. Cold waves generally are capable of
occurring in any geological location and are formed by large gool air masses that accumulate
aver certain regions, caused by movements of air streams.

PREVIOUS OCCURRENCES — EXTERME COLD

The State of New Mexico experiences extreme cold events annually that may affect the City of
Santa Fe. Referencing the NCDC online database are no recorded significant évents for the
City of Santa Fe. However, there have been two recent extreme cold weather events in New
Mexico 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 extremely adverse weather across northern and
central New Mexico and neighboring areas. Upper level high pressure has been in place over
the U.S. west coast aver much of the winter. During the period 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 exceptionally strong surface front
resulting in.snow, wind and bitter cold temperatures across New Mexico. This system crossed
New Mexico on the January:31 resulting in snow that favored the northern high terrain and the
northeast plains. The second system deepened over Utah on February 1 and maved 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 Fahrenheit, and wind
chill temperatures were consistently -20 to -30 degrees Fahrenheit. Santa Fe, New Mexico,
experienced 88 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 February 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 inciuded significant ice and snow. "

12 ¢ auere Waather Event Of February, 2011 And Its Cascading Impacts On Nm Utility Service New Mexico Public Regulation Commission
Infarmal Task Force 21 December 2011; http:jfwww.nmprc.siate.nm.us}utilities{docslzon-l2-21_FinaI_Repun_NMPRc.pdf
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VULNERABILITY ASSESSMENT—EXTREME COLD

Existing Community Assets

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

Critical Facilities

Critical facilities are susceptible to power failures and brown outs as 'é'nergy supplies become
stressed during an extended period of extreme cold.. Firefi ghtlng and emergency-response can
be at risk. S

Future Development Trends

Although potentially devastating to a vulnerable popuiation an extl‘eme cold event should not
impact future development trends. . : :

What Can Be Mitigated?

One important part of mmgatmg extreme cold is forecastm_g and warning so that people can
prepare. Com i S can prepare for winter storms s_tOckplllng sand and salt to improve
road condmon :

upgrading and consnstently anforcmg bmldlng coges for new construction, and inspections and
retrofits for existing critical facilities.

Data Limitations

The Santa Fe County Tax Asgsessor'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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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 inciude
colder temperatures. Many places have experienced changes in snowfall resulting in more
snowfall, as well as more frequent and severe cold events.

At the local or regional level, we can expect to have some colder-than-average seasons or aven
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 still ‘cold’ enough 10 snow, a warming
climate can lead to bigger snowstorms (EPA gov, 2013).
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HAZARD PROFILE — EXTREME HEAT
Hazard Characteristics — Extreme Heat or Heat Wave

Heat waves are lang periads of abnarmally high temperatures. There is generally no universal
definition of a heat wave because of the variation within temperatures are different in
geographic locations. Along with the excessive heat, they are can be accompanied by high
levels of humidity. These two characteristics increase the relative temperature 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
phenomenon can effect populations due to potential dehydration 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 available 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 experiencing heat waves due
to the increased demand for electricity to cool.

Extreme Heat

Extreme heat, or heat wave, is defined by the NWS- as a temperature of ten degrees or more
ahove 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 humidity, individuals can suffer a variety of ailments, including
heatstroke, heat exhaustion, heat syncope, and heat cramps.

« Heatstroke is a life threatening ¢ondition that requires immediate medical attention. It
exists when the body’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 associaled with exercise by people who are not acclimated to
exercise. The symptom i a sudden loss of consciousness. 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 mild
imbalance of fluids and electrolytes.
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In an average year, extreme heat kills 175 people (FEMA Extreme Heat Backgrounder). Young
children, the eiderly, outdoor iaborers, 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 to skin temperature, therefare the ambient temperature can be quantified by examining
the relation between relative humidity versus skin temperature. If the relative humidity is
higherflower than the base value, the apparent temperature is higher/lower than the ambient
temperature. In New Mexico at elevations 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 80°F in the lower elevations to 70°F in the higher
elevations (Western Region Climate Center, www. wrce.dr.edunamstives/NEWMEXICO. htm).

Table 23: Heat IndexHeat Disorders. .

Apparent.
Danger Category Heat Disorders Temperature (F)’
| Caution Fat.lg'ue possible with prolonged eXpe _.__:_-a__nd physical | 5'8'0-90
activity. R
, Sunstroke, heat cramps @nd heat-exhaustion pessible with i
Il Extreme Cautian prolonged exposure:and physicat activity. s 80-105
Sunstroke, heat cramps and heat:exhgustion likely;
Il Danger heatstroke possible with prolonged expogtire.and 105-130
physical actxvlty
IV Extreme Danger Heatstroke o;_'_-géunstroke immingn »>130

Source: Occupational Haalth snd Safoty Administration;
Ritp:/www.ashE.gov/SLTC/healiliness/hea t_indaiipdrs/al_in_one.pdf

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
humidity, and even though daytime temperatures may be high, people 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 would probably have a more damaging effect hecause
people would not be ‘expecting. such hot conditions. However, anywhere in the state that
experienced the humiditylemperature combination could suffer ill effects from the event. 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 unique aspect to extreme heat in New Mexico is the fact that UVB radiation aiso increases
with increasing altitude, or distance above the surface of the earth. For every 1,000 feet of
altitude, the UV radiation increases by about 4 percent. This means that approximately 20
percent more UV radiation reaches the earth’s surface in Santa Fe, than in a city that is at
similar latitude but at sea level. This can exacerbate heat effects at high altitude.
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In 1979, meteorologist R.G. Steadman developed a heat index {Table 24} to illustrate the risks
assaciated 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 hat it really feels when relative
hurnidity is factored with the actual air temperature.

Table 24: Heat Index as of December 2012
NOAA's National Weather Service
Heat Index
Temperature ("F)
92 94 86 93 100 102 104 106 108 110

40 |
45
50
55
60 |
86
70
75
80
85

Relative Humidity (%)

95
100

Likelihood of Het Disorders with Profonged Exposure or Strenuous Activity
] Caution ] Extreme Caution # DPenger H Extresne Canger

" Source: NOAA hity . nws.noaa gaviostheatindex.shimi#healindex

PREVIOUS OCCURRENCES ~ EXTERME HEAT

The State of New Mexico experiences extreme heat events annually, which affects the City of
Santa Fe. Referencing the NCDC 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 to 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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map in Figure 11, the state can experience average summer temperatures from 70 to well over
78 degrees with temnperatures in the summer reaching up to 100 degrees plus. In temperatures
exceeding 90°F, young children, the elderdy, outdoor laborers, and sick people are the most
likely to suffer from sunstroke, heat cramps, heat exhaustion, and possibly heatstroke.

Figure 11: Temperature Map of New Mexico

Above %
N
nwes
Burlosy 1

Source: Map shows

for New Mexico. Information provided by World Book at
www.worldoook.com

& average tempe

The National Weather"';Se_ry" uquerque reported above average temperatures, month o
month, for 2012 will go do'Wz'_:g;a"‘s' the warmest year on record. Meteorologists stated that 2012
was yet another year that supported the upward trend in temperature.

VULNERABILITY ASSESSMENT - EXTREME HEAT

Existing Community Assets

The elderly, disabled, and 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.
Therefore, urban communities with substantial populations of elderly, disabled, and debilitated
people could face a significant medical emergency during an extended period of excessive heat.
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SECTION 2 - Hazard identiflcation / Risk Assessment

The highest temperature recorded in New Mexico is 122°F on June 27, 1984 at the Waste
Isotation Pilot 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 early assessment, public education:
the length of the event. '

¥ _..p_roviding cooling stations for

_ _' s the:warmest on
record, and 2010 was tied with 2005 as the warmest year on recard. Warmer e mperatures are
accompanied by other changes in weather and climate.- ‘Many places have experienced
changes in rainfall resulting in more mtensa rain, as well as more frequent and severe heat
waves (EPA.gov, 2013). :
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SECTION 2 - Hazard |dentification / Risk Assessment

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

Drought, as defined by the National Cceanic and Atmospheric Administration (NOAA), is a
period of abnormally dry weather that persists long enough to produce a serious 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 Water
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 Index - Short-Term Conditions

= = =
= 5 .

Source: National Climatic Data Center, National Oceanic and Atmospheric Administralion
http:ﬁwww,ncdc.noaa.gov!oa!climate!research!prelimldrnughvpalmer.hml
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Figure 13: Palmer Drought Index - Long-Term Conditions

Palmar Drought index
Long-Term (Meteorological) Conditions

Source: National ClimiaieData Center, Natiohal Oceanic and Atmospheric Administration
hitp://www.ncdc.noaa.govicaldimate/researchiprelim/drought/paimer htm

A drought is a period of prolonged 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 flow 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: New Mexico Average Annual Precipitation

U.S. Drought Monitor  *.%3"

New Mexico
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Source; droughtmonitor.unl.edu/DM_state.htm?NM, 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-irrigated areas
such as dry land farms and rangetands. 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, reservairs, 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 who 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 Mexico and the rest of the
country receive. Studies shaw current conditions in those two oceans are similar to conditions
that existed during the severe drought of the late 1940s and 1950s in New Mexico.

Drought is a condition of climatic dryness that reduces soil moisture, 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
condition, geolagy, vegetation, and human mfluerice‘heed o sidered when assessing the
impact of drought on any particular location. The:most ccm T used drought definitions are
based on metecrological, agricultural, hydrologlcat A effects.

» Meteorological drought is defined by a period of substantlally diminis
andfor intensity. The commenly used definition of- i i merval of time,
generally on the order of months or years, during which the‘aglual moisture supplyat a given place
consistently falls below the climatically appropri'ate moisture su :

recipitgtion duration

« Agricultural drought occurs when thers is madequate soil mais re to meet the needs of a
particular crop at a particular time. Agnculiural drought l.lsually occurs aftér or during meteorological
drought, but before hydrologic clroughf and can aﬂect' tock and other dry-land agricultural
operations

» Hydrological drought ref'e"fs ‘deficiencies in’ s d subsurface water supplies. It is
measured as- stream flow, smow pack, and as laké, reseivoir, and groundwater levels. There is
usually-@ delay batwaen lack of rain. or snow and legs measurable water in streams, lakes, and

reservr.sirs Therefore, hyw' ogical ements tend to (ag behind other drought indicators

. Snclo-ecnnomm drought rs whert:pf ysmal water shortages start to affect the health, well-
bemg, __nd quality of life of lhe people or when the drought starts to affect the supply and demand
of an econOm ic product

Although drfferent types of drought may ocour at the same time, they can also occur
independently of cng another ought differs from other natural hazards in three ways. First,
the onset and end of a dr “are difficult to determine due to the slow accumulation and
ingering 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
over a larger geographic area. These characteristics have hindered the preparation of drought
contingency 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 Palmer index is
based on the supply-and-demand concept of the water balance equation, taking into account
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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 months.

Table 25: Palmer Drought Severity Index

Drought Monitoring Intices

Drought | Retn Standardized| NDMC | Pa

g Period Description of Possible Impacts anda dize mer
Severity (vears) Precipitation | Drought | Drought

Index (SPl) | Categoty | Index
i Going into drought; short-term dryness slowing
tnor rowth of craps or pastures; fire risk above average.
3104 |9 -0.510-0.7 DG |-1.010-1.9

Drought Coming out of drought; some lingering water

defmls pastures or crops not fully recovered.

Moderate | .. - _ ¢ oy
Drnughtj B 1'shenagesdewlnplngarImminerl
;- |use resticions rgquested. -

Estrame

Drought S I IR 1 40t -49

*NDMC - Natlnnal Drought Mittgation Cenler

Table 27 outllrles the standardlzad rneasuremeants of moisture conditions for use in determining

the severity’ ofdmught Information providad by NOAA at hitp /iwww.drought.noaa.gov/

New Mexico precipitation or the: |rst ten months of 2012 was 60 percent of average and ranked
as the 6th driest start to any. year 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 October 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
Octoher 1956,

Water in New Mexico is distributed among a variety of users, as the following pie chart indicates
(Figure 15). About 6% goes to livestock, commercial, industrial, mining, and power companies,
about 10% goes to 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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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, agriculture 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: New Mexico Water Uses

New Mexico Water Uses

7 7% - Imgyated
Agrcuitun

owners, tenants, and farm Iabnrers) the agricultural mdustry, 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 precipitation for a
given period of time has deviated from histarically 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 (Tabie 25). The Palmer index is
based on the supply-and-demand concept of the water balance eguation, taking into account
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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 months.

According to the New Mexico Drought Plan, the latest predictions call for a deepening of the
drought in the next few years, even though 2006 was one of the wettest years on record. One
final measurement of drought, though highly temporal, is the Vegetation Drought Response
Index (VegiDRI) which is available for two-week intervals (Figure 16). The Vegetation Drought
Response Index, or VegDRI, is a computer modeling and monitering method that provides
continuous drought information over large regions and supplies finer spatial detail than other
commonly used drought indicators. The index is: availablg: at two-Week intervals across the
conterminous 48 states of the United States. O

Figure 16: Vegetation Drough't Respunse Index {VegIJRI)

Vegetation Drought Response index February 25, 2013
Complete

g

Vegelalion Condition

B v Drought 3 Unusualy Moist o ‘ s
Bl :eene Crrought 2] Wary Moic - : Y
Bl uodeaie Drought Bl cramely Molst e
I Pra-Drought ] ootor geason

1 mMear Mormat Bl wawr %

Souwrce: hiipAwww. drought unledu/manitor/monitor. htm
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This resource can be used by anyone monitoring agricuitural conditions, particularly 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 resoluticn. The massive
remote sensing archives at the U.S. Geological Survey Earth Resources Observation and
Science Center (USGS-ERQS) supply historical satellite data from the last 20 years that are
critical in establishing a sound comparison of normal conditions over a longer historical period.

PREVIOUS OCCURRENCES—DROUGHT

New Mexico has always known drought. Archeological records indicate that drought has led to
the collapse of early civilizations in New Mexico, -most notably the abandonment of Chaco
Canyon by the Anasazi around 1300 A.D. (AnnenbergiCPB Learner.Org). In the last 100 years,
New Mexico has suffered fram four devastating'. penods nf drought; 1900-1910, 1931-1941,

1942-1956, and 1974-1979. The last short duration’ ﬁrought 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 estabﬁshed 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, nndlcatlng a drought period. The
gauging station data vary between the locations but’ gengrally show: drought periods during the
approximate periods of 19301936, 19461956, 4969-1977. One station along the Rio
Grande contained data back to 1898:and a low stream flow. perlod is indicated at the station
from approximately 1898- 1902

See gauging stati

oceur, they car iave sigﬁ'ifibant consequences for public and rural water
-and livestock consiimption, water quality, natural soil water or irrigation water
for agriculture, fo wild land firg fighting, and navigation and recreation. Those who rely on
surface water (reservolrs and s) and subsurface water {ground water), for example, are
usually the last to be affecte \"short-term drought that persists for three to six months may
have little impact on these rs, 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 stored 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 normal water levels. The length of the recovery period is a function of the intensity of
the drought, its length, and the quantity of precipitation received as the drought ends.

When drougk
supplies, huma

Critical Facilities

Critical facilities, in particular fire-fighting facilities, must have reliable access to water for fire
suppression. Droughts can impact their access to sufficient quantities of surface water and
8O
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SECTION 2 — Hazard Identification / RIsk Assessment

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

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 limited 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 requires more intensive treatment to filter out arsenic and
minerals. With or without a prolonged drought, agricultural users:of water in the County will
come under increasing pressure ta sell or lease water rights to developing urban areas.

Santa Fe County and the City of Santa Fe have been proactive in. addressing the limited water
sources of the County. Beginning in 1980, the County completed the first Santa Fe County
Growth Management Plan that emphasizes carefully controlied growth wn‘h a special respect for
water availability. New residential subdivisions in the County must be able {0 demonistrate 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 years to reduce overall water consumption
and to mandate water conservation dunng perlods of drought.

CONCLUSIONS—DROUGHT

on.and Vulnera‘ﬁiiity Assessment

Summary of Hazard Identifi

All of the Clty o{ Santa Fe to include:the county, ig curranﬂy in an emergency drought situation.

he arid climate” of Santa Fe County are quickly felt.
on rainfall are affected within weeks of reduced
sught threatens groundwater supplies that most of the
County’s-resldents rely upcn for _.pntable water,

A prolonged drought also mcreases the probability of other hazards. Forests become more
susceptible to wil ',: fires 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.

What Can Be Mitigated? .

The best practices include early assessment, public education and water conservation
programs. Identifying 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 dependent on groundwater. Mitigation
management for drought is a proactive process. However, mast 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 rasulted in a significant
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reduction of household water consumption. City water conservation programs have resulted in a
drop from 137 gallons per person per day to 103 gallens over a seven-year period. "

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 pregrams include;

Actions Included in the Plan:

Toitet Retrofit Program

Rebate Programs for water efficient appliances
Pre-rinse Spray Nozzle Program

Maisture Sensors & ET Caontrollers

Residential Surveys, Leak Investigation & Landscape Audlts
City of Santa Fe & Homewise “Watersmart Project’
Public Outreach & Education '
Commercial Landscapers Outreach

Compliance and Enforcement

Develop a “Water Conservation Strategic Plan™ -
Expand Rebates and Incentive Programs - :
Adopt New Technologies to better track water use and then help customers to canserve
more easﬂy : C

ysten'i b ';i_:jretter track supply.-side infrastructure and water use by
s to validate the effectiveness of new conservation measures.

Monitor water use with Fire Flies and Kopy Caps

'Broaden the use of, and cun5|der raquu'lng, a variety of water saving appliances:

Expand Public Gu treaah and Education (see Section 11, Education and Outreach)
Require Irrlgatlon Certtf cation from the New Mexice lrrigation Association for some
irrigation installations

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

Create and maintain public demanstration gardens throughout the City.

Develop a Strang Compliance and Enfarcement Program

* Santa Fe Water Conservation Plan http://www santafenm.goviindex aspx?NID=1368

82

Heazard Mitigatior Flan — City of Santa Fr, Mew Mexicn
Dvafe — fime 2014

B-5ifng Venunee, LLC



SECTION 2 - Hazard Identification / 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 sources and seek
apportunities 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 experleneed changes in rainfall resulting in
more intense rain, as well as more frequent and severe heat waves (EPA gov, 2013).
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Human-caused hazards include technolcgical 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, storage, transportation, and use of hazardous materials.
Technological hazards are assumed to be accidental and their consaquences unintended. The
term terrorism, on the other hand, encompasses intentional, criminal and malicious acts
involving weapons of mass destruction (WMDs), including biological, chemical, nuclear, and
radiological weapons; arson, incendiary, explosive, and armed 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 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 nuclearfradiological accidents.
Hazardous materials can include toxic chemicals, radioactive materials, infectious substances,
and hazardous wastes. An accidental hazardous materiat release can occur wherever
hazardous materials are manufactured, stored, transported, or used. Such releases can affect
the nearby population and contaminate critical or sensiﬁt@_}q_.environmental areas.

Fagilities that use, manufacture, or store hazardous materials in New Mexico must comply with
Title 11l of the federal Superfund Amendments and Reauthorization Act (SARA), also known as
the Emergency Planning and Community Right-to-Know Aci_:-_;fif 1986 (EPCRA)14 and the State’s
reporting requirements under the Hazardous Chemical information Act (74-4E-1 to 74-4E-9
NMSA 1978]. The community right-to-know reporting requirements keep communities abreast
of the presence and release of chemicals 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 TRI is a publicly available EPA database that contains information on toxic
chemical releases and waste management activities reported annually by certain covered
industry groups as wel as federal facilities. This inventory was established under EPCRA and
expanded by the Poliution Prevention Act of 1990, Fagcilities that exceed certain threshold
levels must report TRI information to the U.S. EPA, the federal enforcement agency for SARA
Title )11, 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 husinesses to report the locations and

“In 19886, Congress reauthorized and expanded the Comprehensive Environmental Response, Compensation, and
Liability Act {CERCLA}. The new act is known as the Superfund Amendments and Reauthorization Act (SARA). Title
Il of SARA addresses emergancy planning and community righl-to-know reporting on hazardous and toxic
chemicais. The purpose of SARA Title |l is to promote grealer cooperation among government, industry, and citizens
to prevent, plan and prepare for, and manage chemical emergencies. SARA Title [It has four major companents:
emergency planning {Seclion 301 to 303); emergency release notification (Section 304}, hazardous chemical
inventory (Sections 311 & 312); and toxic chemical release inventory (Saction 313),
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guantities of chemicals stored onsite to state and local 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 TRI.
In 1990, Congress passed the Pollution Prevention Act, which required that additional data on
waste management and source reduction activities be reported under TRI. The goal of TRl is to
empower citizens, through informaticn, to hold companies and local governments accountable
in terms of how toxic chemicals are managed.

HAZARD PROFILE—HAZARDOUS MATERIAL RELEASES
Hazard Characteristics o

Hazardous material releases can occur at facilities (fixed sites) of-along transportation routes.
They can occur as a result of human carelessness intentlonal acts or natural hazards. When
caused by natural hazards, these incidents are “kriowri-as secondary hazards. Hazardous
material releases, depending on the substance involved and type of release,.can directly cause
injuries and death and contaminate air, water, and soils." The probablhty f ¢ release at any
particular facilty or at any point along a known lransporlatlon corridor is relatively low.
However, the consequences of releases of 56 materlals can bevery serious.

There are 142 facilities in Santa Fe that submitted Tigr__ll reports:?: Facilities are required to
submit Tier |l reports if they store .a hazérdous substanj' .exceeding 10,000 pounds or any
extremely hazardous substance excaedmg either 500 poun or the threshald planning quantity
(TPQ), whichever is less. The Tler 2 facilities ‘are requ_md'to report annually to the State
Emergency Resg ency - Planning Committees, and local fire
E Rl facilities are those facilities in specific industries that
‘the threshold amount of one or more of 600 listed toxic

,000 or 25,000 pounds per year, but can vary

manufacturéf?_-process or use more thar
chemicals. Most threshold amounts are:
dependlng on the chemical.

Severity and Probablllty of Occurrence

The severity of the incident varies: mth the distance from the release and the time elapsed. The
most immediate areas-are generally 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 peaple and the envzremment

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

a  Weather conditions that can affect how the released material is dispersed (e.g., 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 the substance;
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» Micro-meteorological effects of buildings and terrain that can alter 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

« Non-compliance with applicable codes {e.g. fire and building codes) and maintenance
failures (e.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 occurrence is largely dependent upon the accidental or intentional actions
of a person or group (note: intentional acts are addressed under the subsection concerned with
“Terrorism”). :

PREVIOUS OCCURRENCES—HAZARDOUS MATF;Rl_g_&f-z‘RELEAéES--.:;.

There are 142 hazardous materials facilities and two major transportation routes in Santa Fe.
The County (City of Santa Fe) has experienced hazardous-material release accidents both at
facilities and along transportation corridors. No-SARA Title Il f_acmhes in Santa Fe County filed
TR reports. However, 30 hazardous matenals releases were reported to the National
Response Center for Santa Fe County between 1991 and 2002. ‘A total of 18 releases were
reported within the City of Santa Fe. Two' slgmf cant events occurred are noted below:

e 2/24/13: Fuel tanker truck :crashes on Highway 84!285 on the north side of Santa Fe,
leaking approximately 1_._40 llons of dieset: fuel.

s 10/5112: A gasoline tan uck crashes on Cerrilios Rd (Hwy 14) during rush hour,
forclng the closure of an arterial roadway in Santa Fe for approximately 3 hours while
fuel is off-loaded from:.me damaged:vehicle.
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VULNERABILITY ASSESSMENT—HAZARDOQUS MATERIAL RELEASES

Existing Community Assets

Table 26 indicates the number of people, as determinad from the 2010 Census, that live within
either a ¥2 mile or 1 mite radius of known SARA Title 11l facilities in the City.

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

City of Santa Fe Within % mile of Facllity w“':_!:c‘“x" of
Structures 1 9;&?? E 26,249
Population 53,440
Critica! Facilities 24

Source: City of Santa Fe Tier |l reports

Critical Faclllties

Seventeen critical facilities are listed within % mile of a hazardous materials facility, and an
additional 24 critical facilities are located within ohe mile of a hazardous materials facility for a
total of 41. Thirteen fire stations are Iocatr-_id' within one mile of a hazandous materials facility in
the City of Santa Fe. |n addition, flve hospﬂals ang: seven pollce stations are within one mile of
a hazardous materials facility. : : :

Future Development Trends::

hazardous'rn tenials may pfesent an mcreased threat to the economic and social well being of
selected areas of the City. =

CONCLUSIONS—HAZARDOUS MATERIAL RELEASES

Hazardous matenals' gan include: tnxlc chemicals, radicactive matenals, infectious substances,
and hazardous wastes; -Accid ntal hazardous material release can occur wherever hazardous
materials are manufactured, stored, transported, or used. Such releases can affect the nearby
population and contaminate-critical or sensitive environmental areas. Anticipated population
growth and related residential and commercial development within the City will expose an
increasing population to the possibility of hazardous materials (hazmat) emergencies. Due to
population density of Santa Fe, emergency hazmat response will continue to be difficult in
isolated or remote areas of the County.

What Can Be Mitigated?

Individual facilities and transportation companies are responsible for maintaining facilities and
operations in a safe manner. Regulation of these companies is beyond the responsibility of
City-level government. However, the local cemmunity can become more involved and informed
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SECTION 2 — Hazard ldentification / Risk Assessment

about specific aspects of these aperations and in so doing, determine areas where mitigation
actions may be 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 Limitations

The Mitigation Planning Team needs more information about past hazardous material releases
from fixed sites and vehicles transporting hazardous materials, the nature of the operations that
glready exist in the City, and the status of existing emergency action plans.
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Followlng a number of serious mternallonal and domestic terrorist incidents during the 1990s
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 — TERRORISM

Hazard Characteristics

The Federal Bureau of Investigation (FBI} further characterizes terrorism as either domestic or
international, depending on the origin, base, and objectives of the terrorist organization.
However, the origin of the terrorist or person causing the hazard is far less.relevant 1o mitigation
planning than the hazard itself and its consequences. For the purposes of this Plan, “terrorism”
refers to the use of WMDs, including biclogical, chemical, nuclear, and radiclogical weapons;
arson, incendiary, explosive, and armed aftacks; 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

¢ Arson/incendiary attack

+ Biological agent

s Chemical agent

+ Conventional bomb

s Cyber terrorigm

« Hazardous material release (intentional)
» Nuclear bomb

» Radiological agent ("dirty bomb")

Severity and Probability of Occurrence

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

Biological agents are organisms or toxins that have illness-producing effects on peaople,
livestock, andfor crops. Because some biological agents cannot be easily detected and may
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take time to incubate, it may be difficult to know that a biclogical attack has occurred until
victims display symptoms. [n other cases the effects are immediate. Those affected by a
biological agent require immediate medical attention. Some agents are contagious, and victims
may need to be quarantined.

An important consideration in estimating the likelihood of a terrorist incident is the existence of
facilities, landmarks, or other buildings of national importance. While the City of Santa Fe has
many notable landmarks from a local historic perspective, it does not contain any sites with
national 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 national political
interests or personal agendas, meaning that even. unllkely potentlal' rgets cannot be ruled out.

PREVIOUS OCCURRENCES — TERRORISM

Sometime in the late 1980s, a bomb was dlscovered.. and removedi 'thout damage from a
propane facility on Airport Road located next to a poli 8 : i
claimed responsibility for the act. With regards to poss.lb!a anthrax a
incidents included -

' An envelope contalning a white powder is mailed to the Governor's Office at
ate Capitol. 20._pgople were:éxposed to the powder, which was determined to be

o« 415M3: A hand grenade ‘was discovered in a home on Palace Avenue in Santa Fe,
forcing the evacu___on af4 homes while the Santa Fe Police Department Bomb Squad

safely removed and : isposed 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 identified the
most vulnerable locations within the City.
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Critical Facilities

All individual critical facilities are listed as vulnerable ta terrorism. The City of Santa Fe is also
the capital for the State of New Mexico and houses a 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 Qperations 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 Vulnerability Assessment

Human-caused hazards are difficult to predict. Terrorists can target any e structures,
popularly attended events, critical facilities, or agricuttural Iands. There are 142 hazardous
material facilities within Santa Fe, many within relatively densely populated areas. Trucks
transport hazardous materials along two' yajor hlghways that intéi ict the County, 1-25 and
U.S. 284/85. These roads run through the most pupu}a{ed areas of the County. The Waste
Isolation Pilot Plant (WIPP} site is located 26 m:ies southeast of Carlsbad, New Mexico. The
WIPP Route from Los Alamos.National Laboratory follows'NM 502 to where it intersects with
U.S. 285/84 south through Santa: ;__e County. WIPP anspg?t vehiclas pass through the City of
Santa Fe on NM 589; which passes west of the C WIPP is a salt mine designed for the
permanent disposal’ of transuamc wastes (or TRU wastes) generated from defense-related
activities (L.e., research and’ development nf nuclear weapons). TRU wastes include laboratory
clothing, tools, plastics, rupber ' gloves, “wood, metals, glassware, and solidified waste
contaminated with man-made - radloactwe materials including plutonium, americium, and
neptunium. As of August 2003 56 shlpmems TRU shipments have passed through Santa Fe
County, -

What Can Be Mitigatéd?

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 recovery
capabilities 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 ldentification and
Risk Assessment (THIRA) as described in the Federal Emergency Management Agency’s
Comprehensive Preparedness Guide (CPG) 101. A copy of the maost current THIRA for the city
of Santa Fe is available 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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The term “nuclear facilities” encompasses all nuclear power plants, nuclear research facilities,
uranium and plutonium 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.S. Department of Energy. The central mission of LANL 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 nuclear emergencies, aithough Santa Fe would likely receive evacuation traffic.

PREVIOUS OCCURRENCES — NUCLEAR / RADIOLOGICAL ACCIDENTS

Between 1945 and 1982, there were eight nuclear related events in New Mexico. None of the
events occurred in Santa Fe; however, five ocourred at nearby LANL (see Table 27).

Table 27: Previous Nuclear/Radiological Related Events in New Mexico

Date . ) Type of Evgﬁt_
August 21, 1945 LANL worker killed building weapon -
May 26, 1946 LANL worker killed building @pon
April 11, 1950 Piarie with nuclear weapon crashed near Manzano Mountains
May 22, 1967 - _ Elomb éb_cic_lentally dropped on Albuquergue outskirts
December 30, 1958 LANL worker. killed building weapon
September 3, 1974 Radicactive liquid escaped, spilling inta street in Los Alamos
D e e s .| er gl
October 1981 Piutonium leak in Los Alamos contaminated 15 people

HAZARD PROFILE — NUCLEAR / RADIOLOGICAL ACCIDENTS
Hazard Characteristics

After a nuclear incident, the main concern is the effect on the health of the poputation 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
psychological effects.  Additional considerations include the long-term effects to the
environment and agriculture.
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Although radiation cannot be detected by the senses, sophisticated instruments can detect even
the smallest levels of radiation.

Severity and Probability of Occurrence

State and local governments, with support from the federal government and utilities, develop
emergency response plans for nuclear facilities that include a “Plume Exposure Pathway,” an
emergency planning zone with a radius of 10 miles from the source 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 radioactive
plume. The duration of primary expasures could range in length from hours to days.

The “Ingestion Exposure Pathway" refers to exposure primarily from ingestien of water or foods
such as milk and fresh vegetables that have been cantaminated with radiation. Nuclear facilities
must notify the appropriate authorities in the event:t)_f an ‘accident. *'-The_Federally recognized
classification levels are: Unusual Event, Alert, Site Area Emergency, and-G"e_qe_ral Emergency.
Although the City of Santa Fe is not within a 10 mile Plume Exposure Pathway planning zone, it
is within the 50-mile radius, meaning that, in the case of a large-scale general emergency, the
City of Santa Fe may be affected. Bi et

Several factors affect the severity of radiation expos;{_fé

¢ Time — Most radioactiviiy I
source of radiation redu

v W Aind annotirige when the threat has passed.

« Di distance befween the target and the source of radiation, the less
‘radiation received. In the most sefious.nuclear accidents, local officials will likely call for
an‘evacuation, thereby in¢rensing the distance between people and radiation.

s Shielding~ Heavy, dense materials between the target and the source of radiation
provide ritoiq:tion from excéss radiation. In some cases, the walls of residential and
commercial striiclures would be sufficient shielding for a short period of time.

« Availability of potassium ‘odide—Potassium iodide saturates the thyroid gland and
protects it from the uptake of radioactive iodine.

Across the U.S., a number of events that reach the level of “Unusual Event” or “Alert” (see
Table 28 for definitions) oceur each year at the 100+ nuclear facifities. These events warrant
the notification of ocal emergency managers. Of these, "Alert” level emergencies occur less
frequently. For example, in 1897, there were 40 notifications of unusual events and three alert-
level emergencies nationwide. However, as with other human-caused hazards, the probability
of accidents ar deliberate incidents is difficult to determine.
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Table 28: Nuclear Event Warning Classifications

Waming cm:éiﬁcaﬁon _

Description

Notification of Unusual
Event

The least serious of the four levels. The event poses no threat to you or
to plant employees, but emergency officials are notified. No 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 wark. Emergency agencies are
notified and kept informed, but no action by the public is necessary.

Site Area Emergency

Declared when an event involving major problems with the plant's safety
systems has progressed to the point that a release of some radioactivity
into the air or water is possible, but is. not-expected to exceed EPA
Protective Action Guidelines (PAGS) beyond the site boundary Thus,

no action by the public is necessary

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 cauld be released that would travel beyond the site
bou ndary State local authuntles will take actlon to protect the

2 ions, to sheﬂer in place. When the sirens are
i [ irad:o television and tone alert radios

Critical.Facilities

nuclear/radi
distance incre
planning zone.

Estimating Potentiéi- L

There are no nuclear faciities

relatwely close |
ogical accidents, es

ion of LANL;, all critical facilities are potentially vulnerable to
e ially airborne contaminants. However, risks decrease as
| facilities are located outside the 10-mile emergency

thin the City of Santa Fe. The likelihood of structural damage to

residences, commercial pro'perties, or critical facilities due to a nuclear accident is extremely
low. With such a low probability of damages due to nuciear incidents, there is no infermation
available concerning potential loss.

Future Development Trends

Projected development patterns are focused outside of the 10-mile emergency planning zone
but fall within the 50-mite planning zone. The impacts of a nuclear accident are best addressed
in an emergency operations plan.
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SECTION 2 — Hazard Identificatlon ! Risk Assessment

CONCLUSIONS—NUCLEAR/RADIOLOGICAL ACCIDENTS
Summary of Hazard Identification, and Vulnerability Assessment

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

What Can Be Mitigated?

Because of the unpredictability of human-caused hazards, mitigation should 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 event of an emergency (for example, 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 nucleariradiological accidents is extremely difficult. Methods for
calculating such probabilities are not accessible to communmes Due to national security
concems, it is not possible to know the quantity and nature of radlologlcal N2 5 being used
at LANL. .
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SECTION 2 — Hazard Identification / Risk Assessment

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 interpianetary space by the solar wind from
regions near the surface of the Sun and the Sun's atmosphere.

For centuries, people have noticed the aurora, which is caused by space weather, but did not
understand it. Space weather affected the first electrical telegraphs in the 1840 in various areas
at various times. The great solar starm of 1859 disrupted telegraph operations around 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 Earth's
magnetic field {or geomagnetic storm) simultaneous 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 intreduction of radio for commercial and: military uses, it was
noted that periods of extreme static or noise occurred. Severe radar jamming during a large
soiar event in 1942 led to the discovery of solar radic bursts (radio waves which cover a broad
frequency range created by a solar flare), a_r;\_:qth'er aspect of space weather.

In the 20th century, the interest in space weather has'expanded as military and commercial
systems have come to depend on systems affected by space weather. Communications
satellites are a vital part of globalcommerce. Weather satellite systems provide information
signals from satellites of the Global Positioning System are used
rcial products and processes. Space weather phenomena can
e satéllites or interfere with the radio signals to and from these
“'phenomena can cause damaging surges in long electrical

in a wide variet) me
interfere wit amage th
satellites.

: ﬁa ce weath

transmissions lines and expose passengers-and crew of aircraft travel to radiation, especially on

The term space weather came into usage in the 1990s when it became apparent that the impact
of the space enviroriment on human systems demanded a mare 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 doubt that the City of Santa Fe has
been affected by space weather. There have been minor interruptions in radio communications
and electrical power that may only have been noted by amateur radio 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 be added to this plan
accordingly.

Severity and Probability of Occurrence

A large geomagnetic storm in May of 1921 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 million peopie without power if the same event
occurred today. The loss of electricity would result in mfrastructure dlsruptlons that would affect
all segments of the community. 2

“The strongest geomagnetic storm on record is the Carrington:Event of August-September
1859, named after British astronomer Richard Carrington who witnessed the instigating solar
flare with his unaided eye while he was projecting an image of the' st _on a white screen.
Geomagnetic activity triggered by the explasion electrified telegraph lin s,--shockmtechmclans
and setting their telegraph papers on fire; Northern Lights spread as far sauth-as Cuba and
Hawaii; auroras over the Rocky Mountains were so bright, the glow woke campers who began
preparing breakfast because they thought |t was momlng

At the moment, no one knows when the next super so!ar storm WI" erupt It could be 100 years
away or just 100 days."” : :

Vulnerability Assessment — Space Weather
Critical Facmtieﬁ -

A large _space weather eve t_would create _extensive social and economic disruptions," a
NASA feport warns. Power" autages wollld- be accompanied by radio blackouts and satellite
malfunctions; telecommumcatlu 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 online fairly quickly. Other problems would be
lasting: a burnt-out Fiulti-ton transfc rmer, for instance, can take weeks or months to repair. The
total economic impa ¢ iar alone could reach $2 trillion, some 20 times greater than
the costs of a Hurricane-t

The weather conditions that: NASA's Advanced Composition Explorer (ACE) reports provide
information to will help scientists understand how events on the Sun have the ability to disrupt
Earth's communications, overload power grids, present a hazard te 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 particies and further their
understanding of the formation and evolution of the Solar System. The information ACE

"® Source: NASA: hitp:/fscience .nasa.govlscience-news!science-at—nasamooglz1jan_severespaceweatherf
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SECTION 2 - Hazard Identification { Risk Assessment

provides also helps to develop ways to protect the planet from their effects, including space
weather.

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

year cycle of increasing and decreasing sunspots and solar storms. In one of the biggest types
of storms, a Coronal Mass Ejection (CME), up to 100 million tons of solar material can be
ejected from the Sun's surface at speeds greater than two million 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 field and disable
satellites. As a result, spacecraft sometimes feel the effects of major increases in "killer”
electrons and other particles energized by the storms. The hlgh-energy particles from the CME
can penetrate the walls of the International Spaoe 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’ _telnporanly shut down
neighboring power grids. ® Figure 17 illustrates same of the complex later dapendenmes of
madern living that can be affected by space weather. ' :

Figure 17: Space Weaﬂm Aﬁecls on Infrastmclure

mm
Compressor Pant  Seey

o . T Blectric Power

Source: Department of Homeland Security.

*® Source: NASA: hilp://www nasa gov/missions/solarsystem/f_ace html
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Conclusions — Space Weather
Summary of Hazard ldentification and Vulnerability Assessment
Future Development Trends

Development of communities does not factor in the affects of space weather, Those industries
critical to the community infrastructure and the high paced technology world we live, however do
follow the reports and advisory provided by the professionals. Additionally, future development
of communication infrastructures will most likely include the mitigation measures countering the
effects of space weather.

What Can Be Mitigated?

NASA's 2009 repert ends with a call for infrastruciure demgned to. better withstand geomagnetic
disturbances, improved GPS codes and frequencies, and. lmpm ments in space weather
forecasting. Reliable forecasting is key. If utility and satellite operatol - know a storm is coming,
they can take measures to reduce damage—e.g., dlsconnectlng wires,:shielding vulnerable
electronics, powering down critical hardware. A few hours W|thout power:is. better than a few
weeks. :

NASA has deployed a fleet of spacecraft to study the sun ani -its eruptions. The Solar and
Heliospheric Observatory (SOHO), the twin STEREQ-probes, AGE “Wind and others are on
duty 24/7. NASA physicists use data from. these missions to undersfand the underlying physics
of flares and geomagnetic storms;. personnel at NOAA's Space Weather Prediction Center use
the findings, in turn, to hone their forecasts. httpﬂscuence 1asa.goviscience-news/science-at-
nasa/2009/21jan_ s;everespa':,ea\i'u't=.~atlfuaﬂr "

Data Limitations

Determinitig the probability- of ‘space weather is extremely difficult. Methods for calculating such
probablimes are not accessible to communities. As this is a hazard that isn't widely assessed
by many communmes it is important to understand the possibility of space weather affecting the
infrastructure of:a community. As thls plan is updated in the fulure, any data related to space
weather will be lncluded -
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SECTION 2 — Hazard Identification / Risk Assessment

The hazard identification and risk assessment presented in this section were developed using
best available data and result in what may be considered principally a qualitative assessment as
recommended by FEMA in its "Mow-to" guidance document titled Understanding Your Risks:
identifying Hazards and Estimating Losses (FEMA Publication 386-2). It relies heavily on
historical and anecdotal data, stakeholder input, and professional and experienced judgment
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 an the best and most up-to-date available
data from local, state and federal sources. It presents a reasonable range of hazards that have
affected the city and in some cases the state in the past. By extrapolation, those same hazards
can be expected to 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 facilities 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

o Critical facilities deserve additional mitigation atlenti”c:iﬁ because of the higher potential
ife and property loss or environmental :harm in the unlikely event that they suffer
significant damage R

« 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 risk can be measured and. compared, and the myriad of factors that influence
risk: An understanding of these relationships is critical in making balanced and informed
decisions on managing the risk

« Comparing the risk among the natural hazards addressed. The ability to quantify the risk
to all these hazards relative to one another 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 those 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 occurrence, 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
document 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

Socioeconomic Vulnerability

Various sacioeconomic 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 were determined using 2010 US
Census data presented in Section 1. Factors attributing to impact include:

+ A population that is under 18 and over 665 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 a disaster. According to 2010 estimated U.S.
Census data, there were 27,569 households (24.1%) with children under the age of 18
and 13.9% of the population of the City is over 85.

« 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
Cerro Grande Fire in 2000. Much of the State government is located in Santa Fe and
disruption of services would affect the entire state. -

« As business and population - growth cortinues 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
limited water resources currefitly available. '

Infrastructure: According to'the Encarta World English Dictionary, infrastructure, with regard to
public services or systems, consists of the large-scale public systems, services, and facilities of
a country or region that are necessary for economic activity, including power and water
supplies, public transportation, telecommunications, roads, and schools. Table 29 outlines the
infrastructure identified as vulnerable to the hazards most likely to oceur in the City of Santa Fe.

The mast vital factor in identifying any area’s infrastructure is consideration of what facilities and
functions create an improvement' in public health, both physically and mentally. Power and
water supplies, public transportation, telecommunications, roads, and schools are all impartant
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
response and recovery during a hazardaus event.

Vulnerability: Any location’s or structure’s vulnerability to a hazard must be evaluated for
exposure to the hazard, frequency of occurrence, and damaging effects. Any area's existing
hazards will expose population and structures to their effects. However, if the frequency of
accurrence 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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mitigation is higher than the cast of repairing potential damages, mitigation may not be

worthwhile.

The City of Santa Fe identified infrastructure, locations, and hazard or risk exposure are noted
in Table 29. The hazard/risk exposure notations have the following meanings: "No specific
vulnerability” indicates that the structure is not located in a potential hazard area; *Paotential
HAZMAT area’ indicates that the structure is located within 800 meters of a HAZMAT route; and

*Potential flooding” indicates that the structure is located in the floodplain.

Table 29: Vulnerable Infrastructure in Santa Fe, NM

Infrastructure

Locatlon

' Hazard/Risk Exposure

Emergency Services

Santa Fe Police Dept. Headquarters (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 5

SFFD Station 7

SFFD Station 8

SFFD Station 9 (Sub-Station)
SFFD Station 6 (Sub-Station)
Station 10 (ARFF}

2515 Camino Enirada
200 Murales Road
201 W. Marcy Ave.
1751 Centillos Rd
1130 Arroye Chamiso
1750 Siler Rd

2391 Richards Ave.
6796 Jaguar Dr.

2501 Camino Entrada
Alameda/Spruce

421 Aviation Dr.

No specific vulnerability
No specific vulnerability
No specific vulnerability

' No specific vulnerability

No spegcific vulnerability
Mo specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerahbility
No specific vulnerability
Ng specific vulnerability

Government Facllities

Santa Fe City Hall

Santa Fe Sier Road Complex

Santa Fe Municipal Court

Environmental Services/Parks/Streets Divisions
Water Division '
Facilities Div./ITT

Santa Fe Trails

Maontoya Federal Building

LIS District Court

First Judicial Court

Governor's Mansion

State Capitol Building

State Supreme Court

200 Lincoln Ave
1142 Siler Road
2511 Camino Entrada
1142 Siler Rd.

801 W. San Mateo
2651 Siringe Rd
2931 Rufina St.
120 S. Faderal Pl
100 8. Federal PI.
100 Catron St.

1 Mansion Or.

4901 Old Santa Fe Tr.

237 Don Gaspar Ave.

Mo specific vulnerability
No specific vulnerahbility
No specific vulnerability
No specific vulnerability
No specific vulnarability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No speciflc vulnerability
No specific vulnerability
No specific vulnerability

PERA Building 33 Plaza |la Prensa No specific vulnerability
Bataan Memorial Bldg 300 Galisteo St. No specific vulnerability
Ortiz y Pino Bidg 130 Capital St. No specific vulnerability
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Infrastructure

Locatlon

" Hazard!RlskExposUN ;

Apodaca Bldg

Halpin Records Center
Lamy Bldg

Villagra Bldg.

South Capital Complex
vital Records

West Complex

Surplus Property

State Printing
Carruthers Bldg

NM DOH BHEM/EMS

NM Dept. of Public Safety/State Police HQ

300 Don Gaspar Ave
404 Montezuma

413 Cld Santa Fe Tr.
408 Gallisteo

1190-1220 St. Francis Dr.
1105 St. Francis Dr.
2500-2600 Cerrillos Rd.
1890 Siringo Rd.

2641 Siringo Rd.

1209 Camino Carlos Rey
1301 Siler Rd

4491 Ceillos Rd

No specific vulnerébility
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
Na specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability
No specific vulnerability

Medical Facilities

Cristus/St. Vincents Regional Medical Center

Santa Fe Indian Hospital
Physicians Medical Center
BMA of Santa Fe Dialysis

455 St Michaels Drive

1700 Cerrilios Drive

2990 Rodeo Park Drive East
641 Harkle Rd

. Potential HAZMAT area

Potential HAZMAT area
Potential HAZMAT area
Potential HAZMAT area

Communicatlons /Internet

Santa Fe Information Tech and Teleﬁom

2651 Siringe Road

Severe Weather / Space
Weather

Trangportation
Municipal Atrport (SAF)

121 Aviation Crive

Severa Weather
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Summary of Vulnerability and Losses

The City of Santa Fe is vulnerable to the effects of natural hazards profiled in this Plan. Each
hazard has a unique 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. Flooding is easily 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, Jack 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. Therefare, 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 ng guidance on estimating
patential losses for winter storms, hailstorms, drought, or thunderstorm'sﬂightningi-'_Very limited
guidance is given for wildfires. To complete the loss estimate worksheets; vuinerable critical
facilities that the MPT identified were used to complete a potential dollar loss per hazard event
based on educated assumptions. '

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

Table 30; Estimated Impacts from Natural Hazards

Hazard - Average Pair.agu_tagé-‘ Used in Calculating.
; e .. Clty-wide Loss Scenarios _ By
: : _ Santa Fe Community Wildfire Protection Pian,
Wildfire 5% May 2008
Flood 5% 100 Year Flood Model
Savere N .
Woather BQ% Situational analysis based on past occurrences
New Mexico Drought Task Force, New Mexico
LH ]
Drought 100% Drought Plan, Update: December 2013
Human-
Caused 0.1% Situational analysis based on past cccurrences
Incidents
Space Data provided by the Space Weather Prediction
p 01% Center and situational analysis based on past
Weather
pccurrences
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Vulnerability — Critical Facilities

This section summarizes the total estimated losses for each natural hazard profiled 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. [t should be noted these estimates are based on worse-case scenarios and on
preliminary, incomplete data. It is generalty 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. -

Cr|t|cal facmtles are those facllltles that are cnttcal to govemm nt response and recovery
fire stations, public works facilities, sewer and water facilmes health clf

and shelters. Important facilities may not be critical during or immediately afte :
important to the resiliency and recovery of the city froma’ disaster. Examples of important
facilities to the jurisdictions in the city are:the’ Health Centel.'s Palice Department Fire
Department, EMS and special needs fagilitie
identified critical facilities in Santa Fe.

Table 31. Clty of Santa Fe

Critlcal Facilltlss

Medical

Facilities C munications | Transportation

4 1 1

Source: Hazard Mitigation Team Members frém each jurisdiction

Several facilities are identified in aréas that may be affected by HAZMAT incident and space
weather; however, no estimates of damage were applied to these facilities due to the nature of
potential events (i.e. loss of lives and very localized loss of commerce).
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Wildland Fire

Wildfire probability depends on local weather conditions, gutdoor activities such as camping,
debris burning and construction, and the degree of public cooperation with fire prevention
measures. Drought conditions and other natural hazards (tomadoes, high winds, etc.} increase
the probability of wildfires by producing fuel in both urban and rural settings. Forest damage
from high winds and tornadoes may also block interior access roads and fire breaks, pull down
overhead power lines or damage pavement and underground utilities.

Wildfires can cause significant damage to property and threatens the lives of people who are
unable to evacuate wildfire-prone areas. Many individuai -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
peaple in wildlands during holidays, weekends and vacation periods. Unfortunately, wildland
residents and visitors are rarely educated or prepared for wikdfire events that can sweep through
the brush and timber and destroy property within minutes.

Wildfires can result in severe economic losses. Businesses that depend an timber, such as
paper mills 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 to and
recovering from wildfires can deplete state resources and increase insurance rates. The
economic impact of wildfires can also be felt in the toursm industry if roads and tourist
attractions are closed due to health and safety concerns, such as reduced air quality by means
of wildfire smoke and ash. o

Potential aftermath of wildfires includes severe erosion and the sitting of streambeds and
reservoirs, resulting in damage to the watershed and flooding 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
unheaithy forests. In addition, much of the heavily forested areas in Santa Fe County are
located on steep slopes, including rauch of the water shed areas, which aid in the spread of fires
and add to the difficulty 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 Watershed 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 flooding into parts of Santa
Fe are realistic, undesirable outcomes from such a high intensity wildfire. Resulting ecological
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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For the City of Santa Fe, the results of a potential wildfire and the aftermath as identified in a
recent study (The Full Cost of New Mexico Wildfires, January 2013) include:

= Alteration of wildlife habitat

« Damage to watershed and water supply
+ Damage to public recreation facilities

« Evacuation of adjacent communities

« Tourism impact

« Damage to timber resources

« Destruction of cultural and archaeological sites
s Costs of rehabilitation and restoration L
» Public health impacts

. Transpiration impacts.

ng; structures,
infrastructure, and natural resources within Santa Fe Although most of the:vulnerability to
wildfires cccurs outside the City the effect of. earby wildﬁre does affect the health and
economlc welfare of City residents. Most iy Santa Fe water supply is within
has identified the wildfire

hazard as the flrst prlonty in the Plan.
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Flooding

The present drought conditions in Santa Fe County (City of Santa Fe) specifically 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. Additionally, 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 as little as
(6) six inches of flooding will produce from $20,000 to $40,000 dollars in damage to the
structure and contents.

Almost 40% of small businesses never reopen their doors:'-f:ql_iqwing -a disaster because just a
few inches of water can cause tens of thousands of dollars in damage. From 2007 to 2011, the
average commercial flood claim was over $75,00'B__'_';_§EEMA 20-153)-. :

Flood vulnerability is described in terms of the comm __lty assets that Iie in the path of floods.
There are 1,255 structures within the City of Santa Fe in: an identified Flood. Zme (Table 18).
The flood hazard vuinerability assessment for Santa Fe Cnunty focused on the base flood
elevation, though floods of both greater andilesser flood depths are possible. Vulnerability to
flash floods is difficult to delermme becau_ ?".-EOCaI termin__.soul conditlo" and construction play a

Floodplain, however maps fnr CI
structures within the newly magbec

Based on 2010: -_":'ansus data the_ ___\'edlan single family home in the City of Santa Fe' is
‘potential damages and Ioss at $20,519,400 for structures located within the

7 {5 Census Bureau http://guickfacts.census.gov/qfd/states/35/3570500.html
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SECTION 2 — Hazard Identification / Risk Assessment

Severe Weather

Severe weather is difficult to predict precisely in pattern, frequency, and degree of severity. The
impact from severe weather events (thunderstorms, hail, winter storms, and extreme heat/cold)
has been moderate, with localized flooding occurring from severe thunderstorms and minor
damages to specific locations from lightning. The impact from winter storms and freezes can
impact the city and those who 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/Hail/Lightning — 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 September. 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 @ short period of time, resulting in flash
flooding.

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 vuinerable to wind damage, lightring and hail due to age of construction
and possible poor condition. No specific critical facilities were identified as vulnerable to strong
winds, lighten or hail, however, emergency communications capabilities, which use unreliable
electric and telephene service;é,imay be vulnerable ta 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, heightening or
hail. o S

There are no standard calculations for estimating loses due to hail, or winter storms. While
damages have occurred in the past due to severe weather, it is difficuit to estimate future
damages to personal 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 transportation 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 building
(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 ldentification / Risk Assessment

difficult to determine the exact number and types of structures within Santa Fe that have
heightened vuinerability to winter storm snow loading. As more development occurs in the
metropolitan areas, the potential for community impacts increases.

Most 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 loads.

Extreme Cold — Extreme winter cold 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
due to the use of unfamiliar and unsafe heating sources. Water.mains may break and water
supplies may become unreliable, making firefighting mere difﬁ_i;ult;;_f-;f_:.

Snow and ice can be hazards in two respects: they reduce visibility and traction for vehicle
operators, and they strain power lines, roofs, and other’ structures Severe wmter storms have
been and will continue to be a significant threat to the economic and social- well‘-bemg of City
residents. Disruptions of emergency and other:essential seNices are the main threats to the
people and property. In the City of Santa: Fe twa. recent extrema: cold weather events in New
Mexico that have affected the citizens of Santa Fe. These events wera axacerbated by a natural
gas shortage. :

Extreme Heat — Extreme Heat qually affect Santa Fe ounty and the City of Santa Fe's
readways and other infrastructs it i rally: a het ith risk, not a structural hazard. In
temperatures :"F youu____ hildren, the elderly’ outdoor laborers, and sick people are

eat cramps, heat exhaustlon and possmly heatstroke

in the City of Santa Fe is at risk from the effects of extreme
heat, excluding outdoor la and the sickfinjured, as information on their numbers was not
available at the time of the study. Table 32 illustrates the population 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 Risk to Extreme Heat

Population of Santa Fe New Mexico at Risk to the Effects of Extreme Heat

Percentage of Santa .
Fe Total Population Poputation Sector
17.6% Persons Qver 65 Years of Age
55% Persons Under 5 Years of Age
Persons Living Below the Poverty
0
18.5% Level
Total 39.6%
Total City Population 69,204
Total Number of

" Persons at Risk 27,404

Source. hitpquickfacts.census, gov/gfd/states/3&35670500. him!

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

Several critical facilities in the City, - such as mumcupal bunldings or schools are vulnerable to the
effects of extreme heat temperalu_res such as potential’ ‘disruption of services and public
transportation systems. No ‘specific critical faciliies have been identified as particularly
vuinerable to axtrema-'-heat Tﬁ_e".' impact from extremé summer heat is Low. Vulnerable
populationginglude & F d low-income residents. Crops and livestock can also
be vulnerak to extreme '
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SECTION 2 - Hazard Identification / Risk Assessment

Drought

The impact of drought falls into several danger areas: fire, agricultural, and hydrolegical. 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 a
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 1o 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 present 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 cument 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 considered an issue that needs mitigation consideration. - Aithough it is not possible to provide
a mitigation plan that.can eliminate the causes of drought, actions are available to reduce its
effects on the cormunity. 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
Weather Service. Although heavy rains in September 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
drought can be difficult to define. However, the consequences 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 priarity hazard in the City of Santa Fe.
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SECTION 3 — Clty of Santa Fe Vulnerabilities

Human-Caused Hazards to include Terrorism, Hazmat Incldents, and CBRNE
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 involved 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 ‘@évent occurs in an area of high
population or business district. ' s oy
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SECTION 3 — City of Santa Fe Vulnerabilities

Space Weather

As techriology advances, populations grow, and urban industrialized areas sprawl, Earth
becomes more dependent upon systems that are vulnerable to damage 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-storm disruption than their
more localized predecessors because of the large geographical areas they cover and their
interconnected nature. Communications systems and networks 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 satellites currently orbit. Earth hundreds to thousands of
kilometers 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 ionqspherew'ith minimal reflectance and
interference. However, VHF and UHF wavelengths are not short ‘enough to afford them
complete immunity to almospheric interaction, and they are suscepfible -to disruption from
significant modulations in the ionasphere, which can oceur during solar storms. One such storm
occurred on July 14, 2000, when a large flare bombarded Earth with energelic particles that
disrupted communications and associated support systems. Weathfe;r._ satellites returned pictures
blurred by static, commercial fishing boats fost radio: communication; and power companies in
the northeastern United States had to reroifte electricity in response to voltage disruptions.

Based on this vulnerability of space weather there is no doubt that the City of Santa Fe has
been affected by space weather. There have been minor interruptions in radio communications
and electrical power that may orfy:have been noted by amateur radio operators or those in the
communications and electrical services fields. As the Space Weather Prediction Center reports
disturbances. and the “possibili - weather affecting earth, the City will document

changes and outages accordingly.

At the time of the writing of t_t__l.is-__miligatibn. plan, frequency data was unavailable or past
occurrences. -As this plan is updated any data related to the frequency of space weather and
> mmunications and other related results will be added to this

the affects of space weather on
plan accordingly. .
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SECTION 3 — City 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 public 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 New Mexico has édopted'tm 1997 Uniform Building Code as the minimum standard for all communities in the state.

The Mitigation Planning Team — The City of Santa Fe’s planning team has been meeting
regularly 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
incorporate information from this plan into aother City plans.

Website — The City has a website that was used to 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 floodplain manager to
administer the ordinances. Through administration of floodplain 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 Vulnerabilities

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 a minimum
the City has adopted the State of New Mexico Unifarm 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 1997 Uniform Building Code
{UBC) to the 2003 International Building Caode {IBC}.

The City of Santa Fe and County have adepted several development regulations. The Uniform
Building Code (UBC), implemented statewide, and the floodplain ordinance, implemented
locally, are two of the most important capabilities that the County/City utilizes to prevent
potential damage from floods, wind, and other hazards.

¥ Uniform Building Code—Building codes are important mitigation tocls because they are
tailored to fit specific hazards present in each region. Consequently, structures that are built
to applicable codes are resistant to hazards such as strong winds, floods, and wildfires, and
can help mitigate the effects of these hazards. New Mexico has adopted the 1997 UBC
code as a minimum standard for all communities and provides inspection services through
the Construction Industry Division of the New Mexico Department of Regulations and
Licensing. Individual counties and municipalities are at liberty to adopt the most current
UBC but have not yet chosen to do so.

v Land Use Codes (Ordinance No. 19808, amended 1996} includa_;Subdivision Regulations
(1973), a Terrain Management Plan, the Santa Fe Water Conservation Ordinance (2002),
the Santa Fe Extraterritorial Zoning Ordinance (1997), and the Santa Fe Flood Plain
Ordinance (1996).

v Floodplain Ordinance—Thrd‘ug’h administration af floodplain ordinances, the municipalities
ensure that all new construction or substantial improvements to existing structures located in
the 100-year floodplain are built with first-floor elevations above the base flood elevation.

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

v Santa Fe County developed and began implementation of a comprehensive plan document
in March of 1980. The Comprehensive Plans emphasizes the need for planned grawth
within Sania Fe County. Ali of these policies and strategies presented in the Plan promote
sound land use and regional cooperation among local governments to address planning
issues.

v Santa Fe County has participated in the National Flood Insurance Program (NFIP) since
1095. Santa Fe County has had flood damage prevention ordinances since 1996. These
ordinances were designed to minimize flood losses within the County.

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

v Santa Fe County has completed a Community Wildiand Protection Plan for County. This
document will be used to assess threat and establish priorities for mitigation.
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SECTION 3 — City of Santa Fe Vulnerabilities

¥ 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 Conservation Ordinance
(No. 2002-13). This ordinance mandates water conservation measures for residents and
businesses within Santa Fe County. The Santa Fe County Water Conservation Crdinance
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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RESOURCES

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

Community-based Organizations

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

Technical Resources—to help in future decision making:

v FEMA elavalion 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 Cammunity Development Block Grants (CDBG) Geographic Information System (GIS})
capabilities at the County {evel.

Funding Qpportunities 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 :a_g._farded funds through FEMA's HMGP.

v Community Development Block Grants (CDBGFTh;e Community Service Depariment
administers the CDBG program for the County. o

v Debf Capacity—Authority to incur debt through spé'bial tax, general obligation bonds,
revenue bends, and private activity bonds. '

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 CAPABILITIES AND RESOURCES

The Capabilities and Resources of Santa Fe related ta mitigation planning can be summarized
in term of opportunities and deficiencies to be addressed in the mitigation plan and
implementation strategy as follows:
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Opportunities

¥" Updates to the Comprehensive Plan for Santa Fe provide opportunities to integrate
information about hazard vulnerability intc 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.

v Updates to the CWPP for Santa Fe County provide opportunities to integrate information
about hazard vulnerability into the process of determining development suitability and
iong-range strategies in the City that will lead to sustainahle growth

¥ Updates to the Sustainable Santa Fe Plan 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

Deficiencies

¥ The City of Santa Fe has not applied to FEMA to becomne part of the Community Rating
System (CRS). The CRS is an NFIP-established program recognizing and encouraging
communities that implement floodplain mana_gem'ept practices that exceed the minimum
NFIP standards. Under the CRS, flood insurance premium rates are adjusted to reflect
the reduced flood risk resulting from oorrmitlnity actions that meet the requirements of
CRS: (1) reduce flood Insses 2 facmlate accurate insurance rating; and (3} promote
awareness of flood msuranoe SRR
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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 vulnerabilities. The identified mitigation actions reflect the vulnerabilities
discussed in Section One by identifying measures that may heip 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.

Goals are general guidelines that explain what you want to achieve. Goals are usually
expressed, as broad policy statements representing desired long-term results. In this Plan,
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 descriptior’ié' of specific work tasks to help a community achieve
the goals and objectives. For each objective statement,there are alteratives for mitigation
actions that must be evaluated to détennine the best choices for-each situation.

Mitigation Plans include a lis.ﬁﬁg”gnd description of the preferred mitigation actions and the
strategy for_:impléménta_tiqn,_ie., whao is responsible, how will they proceed, when should the
action be initiated and/or completed. ~

The goals and objectives preserited below were developed in light of the risk assessment
findings presented in Section Ong, With direction and guidance provided by the City of Santa Fe

MPT and NM DHSEM. .

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 prioritized for implementation as
resources become 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 can 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 to develop
several methods for mitigating the hazards identified in Section 2, Hazard |dentification/Risk
Analysis, as the most likely hazards tc 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 for mitigating these hazards. The Team met to discuss goals and objectives.
Feedback from local officials and communities stress lack of resources and need to work within
Santa Fe's stressed capabilities.

Figure 18; New Mexico Hazard Mitigation Goals

Mitigation Goals State of New Mexico

The overarching goal of mitigation is to save
lives, limit injuries, decrease property
damage, and reduce recovery time in future
responses. Mitigation can reduce the
enormous cost of disasters to property
owners and all levels of government. In
addition, mitigation can protect critical
facilities, reduce exposure to liability and
minimize community disruption.
Preparedness, - response, and recovery
measures support the cancept of mitigation
and may- directly support identified
mitigation actions by 1) increasing
awareness of hazards and their effects; 2)
decreasing the possibility of impact from the
mast significant threats, 3} decreasing the

Hazard Mitigation Goals

Reduce the number of injuries due to natural
hazards

Reduce the number of fatalities from natural
hazards

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

Improve communication, collaboration and
integration among state and local emergency
management agencies

Increase awareness and understanding of
risks and opportunities for mitigation among
the citizens and elected officials of New
Mexico

vulnerabiiity of critical and non-critical facilities; 4) increasing established response mechanisms
by enhancing parinerships, and 5) increasing coordination between levels of govemment
regarding incidents and response mechanisms.
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SECTION 4 — Goals, Objectives and Mitigation Actions

The methodology used here to determine action item priorities was based upon a consensus of
the MPT. Factors considered were cost effectiveness, environmental impact, and technical
feasibility. However, nothing in this plan should be construed as an absolute. Rather, the
priorities identified in this plan are to be viewed as guidelines for the City of Santa Fe and its
partners in hazard mitigation within the county, not as requirements. The City of Santa Fe needs
to assess its evolving vulnerability to the hazards it faces and make its own priority
determinations. This may result in continual change in the ranking of hazards.

Due to the many needs of the City of Santa Fe, the MPT: decided that projects requiring
extensive City investment are not realistic. Funding from other sources must be sought in order
to complete many of the proposed projects. Many of the following projects stress participation
of community personnel and residents of City of Sant_a__:l-‘-'e in educational programs and in
existing programs. The Planning Team members discussed the costs and benefits associated
with capital-intensive projects and only included those that were considered high-priority.

The mitigation strategies described here, inciuding funding for mitigation actions, are part of an
overall, general plan for preventing or mitigating beforehand potentially hazardous situations.
However, far less mitigation funding is available than is needed, and there is intense
competition for what is available. The Department of Homeland Security and Emergency
Management (DHSEM) is sometimes able to offer grant applicants technical assistance in
planning and executing specific projects, but federal pre-disaster mitigation funding must be
authorized annually by. Congress. Post-disaster mit_’igat_ioﬁ'ifunding is based on disaster costs
arising from a Stafford Act disaster declaration. '

Often grant funding is for specific types of projects, and potential grant recipients must use what
is available to them, regardless of priority. The Federal Emergency Management Agency
(FEMA) aliocates grants to local governments based upon recommendations from the state.
The state in tum prioritizes grant applications based upon the needs of a given applicant ina
given situation. Considering these limitations, it is not possible to predict the amount of
mitigation grant funding that will be available in the future, and so funding has not heen
considered a limiting factor in developing mitigation strategies and action items for this plan.

Other factors, such as special considerations with respect to National Environmental Policy Act
{NEPA) regulations and the National Historic Properties Act (NHPA) can impose limitations on
spending federal funds, making some actions so difficult as to become all but impossible, For
planning purposes, the MPT has not considered these limitations either. When the time actually
comes for deciding to pursue a specific project with federal funding, all of these factors will
come into play.
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SECTION 4 - Goals, Objectives and Mitigation Actions

FEMA defines Benefit-Cast Analysis (BCA) as the method by which the future benefits of a
mitigation project are determined and compared to its cosl. The end result is a Benefit-Cost
Ratio (BCR), which is derived from a project's total net benefits divided by its total cost. The
BCR is a numerical expression of the cost-effectiveness of a project. BCRs of 1.0 or greater
have more benefits than casts and are therefare cost-effective.

Fundable projects were those that the benefit-cost analysis had determined to be cost effective.
For these projects, the cost of implementing the mitigation technique is less than the cost of not
providing any mitigation and continuing to pay for the consequences of not mitigating.

The Team used the STAPLE + E process, which is composed of the following evaluation
categories: Social, Technical, Administrative, Pofitical, Legal;. Ecnnomlc and Environmental.
Each category has its own specific consnderaﬁons that must met when ewvaluating a
mitigation method (Table 38). L :

Table 37: STAPLE+E Process

Evaluation Category Considerations
Soclal Community Acceptance
Technical

Administrative

Political

Legal « . Existing Local Authority
. s .Action Potentially Subject to Legal Challenge by Opponents

#: Benefit of Mitigation
Cost of Mitigation Action
Contributes to Economic Goals
« Qutside Funding Requirements
+ Affects Land/Water Bodies
= Affects Endangered Species
Environmental » Affects Hazardous Materials and Waste Sites
¢ Caonsistent with Community’s Environmental Goals
« Consistent with Federal Laws

Source; Table adapled from FEMA 386-3, Devaloping tha Mitigatian Plan: identifying Mitigatron Actions and Implamenting
Slretegies

Economic
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SECTION 4 — Goals, Objectives and Mitigation Actions

Each criterion in the STAPLE + E process was evaluated and rated according to: 0 = Poor, 1=
Fair, 2 = Good, 3 = Excellent. These rating were defined as:

Poor: The mitigation method does not meet basic criteria established under the
evaluation category.

Fair: The mitigation method meets the basic criteria established under the evaluation
category.

Good: The mitigation method exceeds the basic criteria established under the
evaluation category.

Excellent: The mitigation method exceeds the basic establlshed criteria in an innovative
of new way. :

The lists of projects that follow contain the list of: ‘mnitigation actzons, including the rationale for
inclusion, responsible organizations, estimated costs; posmbte funding sources, and timeline for
implementation. Following is the list of mitigation actions identified by the.. Mitigation Planning
Team, for the City of Santa Fe. The actions for each junsdlctaon are listed in order of priority and
the overall priority ranking, per the preceding discussion, is‘also indicated. “Fable 36 outlines
those prajects by natural hazard with assoqated actions, estimated project cost, estimated
completion, agency or department respor|5|ble the pnonty based on the STAPLE+E process
and possible funding sources.
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SECTION 4 - Goals, Objectives and Mitigation Actions
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SECTION 5 - Hazard Identification / RIsk Assessment

Section 5 — Mitigation Plan and Implementation Strategy

The Disaster Mitigation Act of 2000 (DMAZ2K} signed into law on October 30, 2000, amended
the Robert T. Stafford Disaster Relief and Emergency Assistance Act by adding a new section,
322 - Mitigation Planning. Sectien 322 places emphasis on local mitigation planning. It requires
local governments to develop and submit mitigation plans as a condition of receiving Hazard
Mitigation Grant Program (HMGP) project grants. An Interim Final Rule for implementing
Section 322 ({44 Code of Federal Regulations (CFR) Parts 201 and 208) was published in the
Federal Register (FR), Volume 67, Number 38, pages 8844 — 8854, on February 26, 2002. The
requirements for local plans, or Local Mitigation Plan Criteria, are found in part 201.8.

Planning Process

As noted earlier, the MPT followed FEMA's hazard mitigation planning process as prescribed in
the How-To-Guides. This planning pracess ensured public involvement and the participation of
interested agencies and private organizations. Documentation of the planning process is
addressed in this section.

Monitoring, evaluating, and updating the Plan are critical to maintaining its relevance. Effective
implementation of mitigation activities paves the way for continued momentum in the planning
process and gives direction for the future. This section explains who will he responsible for
monitoring, evaluating, and updating the Plan, and what those responsibilities entail. This
section also lays out the method and schedule of these activities and describes how the public
will be involved on a continuing basis.

Historically, the task of creating the City of Santa Fe Hazard Mitigation Pian began with the
establishment of a working group by Andrew Phelps, City of Santa Fe Emergency Manager.
Mr. Phelps sent out invitations to those agencies, both internal and extemnal to the City, which
provides support and services (i.e., National Weather Service, City, State and Federal agencies
and organizations).

After identification of the hazards and the risks they pose to the community, action plans were
formulated in order to reduce or eliminate each hazardous situation. These plans were
developed as a result of the working group, public input, and research conducted from sources
including state drought planners, the National Weather Service, the U.S. Army Corps of
Engineers, FIRM floodplain maps, and the University of New Mexica.

Once hazards were identified, an effort was made to determine the risk each hazard posed to
city residents, and its histeric frequency of occurrence. This process was accomplished by a
historical review of local newspapers, City/County documents, public input, New Mexico state
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SECTION 5 - Hazard ldentificatlon / Risk Assessment

government records, and university sources. Additionally, the hazard risk was planned from the
aspect of the worst-case scenario for both the present population and the planned increase in
population five years later. This information is located in Part If, Risk Igentification and Analysis.

These action plans were prioritized based cn risk factors and frequency of occurrence. Onge
the plan strategies and priority were established by the working group, they were presented to
the City Council and members of the public by posting at the public libraries and city website for
review and comment. The strategies and action plans established to mitigate hazards within the
City is discussed in Part IV, implementation Strategies.

The public was given the oppartunity to be involved in the planning process and their input was
incorporated in the plan in the following manner:

* An online questionnaire was introduced to the public through the website and postings in
the paper. The questionnaire was also mentioned during radio and television interviews
several times during the year. The results of the questionnaire were used to provide
guidance to the MPT to identify hazards of concern to the community, (8ee Appendix C)

+ A public meeting to provide an opportunity for input in the Plan was held on September
12, 2013 at the City's Convention Center for public comment. A meeting notice was
posted on the City of Santa Fe's. Office of Emergency Management's website (See
Appendix B). Prior to the public n_ieeting, the EM advertised in the local paper, radio
station (KSFR) and an the lacal Mayor's radio station.

In New Mexico neighboring county/city emergency managers provide support, expertise, and
resources to each other. The MPT provided copies of the draft HMP to neighboring emergency
managers via email for their review. Additionally, the City of Santa Fe will provide a copy of the
final HMP to these neighboring emergency managers.

Prerequisites

The Local Hazard Mitigation Plan;_Cr'rteria state that the plan must satisfy three prerequisites
before the plan will be reviewed by the state and FEMA. If these prerequisites have not been
fulfilled, the plan will not be reviewed. The three prereguisites are:

» Adoption by the local govemning body
» For multijurisdictional plans, each jurisdiction must adapt the plan
s For multi-jurisdictional plans, each jurisdiction must participate in the planning process.

The City of Santa Fe's plan is a single jurisdiction plan and will require adoption by the Santa Fe
City Council. Once approved the resolution showing adoption of this plan will appear in the
introductory elements (before the Table of Contents) of this HMP. After adoption, copies of the
Plan will be given to the respective zoning and planning departments. During updates and
revisions of community planning documents, the Plan will be presented {o the planning
committee for consideration.
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SECTION 5 - Hazard Identification / Risk Assessment

Implementation of the HMP Plan in the City of Santa Fe

Once the HMP has been approved the resolution will be incorporated into the HMP and
provided to the state and FEMA. Once approved the City of Santa Fe will begin the process of
incorporating the strategies and actions outlined in the Plan into future planning projects.
Where applicable, all mitigation actions will be incorporated into existing’ planning documents
via zoning, subdivision regulations and capital improvements pragram and other reguiatory
mechanisms. The City of Santa Fe's MPT is responsible for monitoring strategies, actions and
any updates to this HMP. Ewvery six months mitigation meetings will be conducted to review the
status of each department and/or agencies' progress. The City of Santa Fe EM will monitor the
plan progress and coordinate meetings.

A permanent entity needs to be responsible for maintaining the Plan and for monitoring,
evaluating, and updating it. This Plan recommends creating a permanent planning group, the
MPT, with representation from City departments and local agencies. The City of Santa Fe Office
of Emergency Management {(OEM) will be the entity in charge of menitoring the plan. The City
of Santa Fe OEM, the Executive Manager, will post notices on the City website and other
appropriate sites to announce the meetings. The City of Santa Fe OEM represents citizen,
municipal, business, educational, volunteer, and City interests in supparting mitigation sirategies
and actions for this plan. The City of Santa Fe Emergency Manager is responsible for contacting
MPT members, inviting neighboring communities, localfregional agencies, organizing meetings
and monitoring progress on the mitigation action items.

The MPT will overseefhé' progress made on the implementation of the identified action items
and update the plan, as needed, to reflect changing conditions. The MPT will therefore serve as
the focal point for coordinating Citywide mitigation efforts. The MPT will:

+ Establish quarterly meetings and will focus on the Plan as events within the community
apply to the evaluation, updating, and monitaring of hazards within the Plan.

» Focus specifically on the evaluation, updating, and monitoring the plan once per year.

+ Monitor the mitigation activities by reviewing reports from the agencies identified for
implementation of the different mitigation actions.

» Reguest that the responsible agency or arganization submit a semi-annual report, which
provides adequate information to assess the status of mitigation actions.

= Provide their feedback to the individual agencies.

Evaluation of the Plan should include not only checking on whether or not mitigation actions are
implemented, but also assessing their degree of effectiveness. The MPT will:

+ Review the qualitative and quantitative benefits {or avoided losses) of the mitigation
activities and compare them to the goals and objectives that the Flan sets out to
achieve,
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SECTION 5 - Hazard Identification / Risk Assessment

« Evaluate mitigation actions to see if they need to be medified or discontinued in light of
new developments.

= Document progress annually.

Additionally the Plan will;

= Be updated every five years, as required by the DMA 2000, or following a disaster.

« New data will be added from the existing and new technical resources, as well as from
local planning entities and the Mitigation Team, to assess;

o Popuiation,

o Housing trends,

o The potential effects of natural and human caused hazards on pepple and
structures, and _

o To ensure necessary inclusion into local and City planning mechanisms.

» The updated Plan will account for any new developments in the City or special
circumstances (e.g., post-disaster). Issues that come up dUring_ monitering and
evaluation, which require changes in mitigation strategies and actions, will be
incorporated in the Plan and planning processes at this stage.

+ The City of Santa Fe OEM will be responsible tc soliciting information to update specific
information, and this office will be responsible for updating citywide information and
incorporating it into the revised Plan.

The City of Santa Fe is dedicated to involving the public directly in reshaping and updating the
Plan. Although the MPT represents the. public to some extent during its review of the plan, the
public will be able to comment directly on and provide feedback about the plan during the review
period.

» A public- meeting will be held after each MPT meeting. This meeting will provide a forum
wherein the public can express concerns, opinions, or ideas about the plan. The City of
Santa Fe OEM will publicize and host the meeting. The City of Santa Fe Emergency
Manager will be responsible for keeping track of public comments about the plan.

« The MPT will involve the public during the evaiuation and update of the Plan through
annual public education activities, public workshops, and public hearings.

+ The MPT will also keep the public informed through newsletters, mailings, and the
different agencies implementing the plan.

« The City of Santa Fe is encouraged develop a website dedicated to the City of Santa Fe
Hazard Mitigation Plan. The MPT will incorporate the public comments in the next
update of the Plan.

178

Hazard Mitigation Plan — City of Santa Fe, New Mexico
Drafi — hune 2014

B30 Vi, LLC



SECTION 5 — Hazard ldentification f Risk Assessment

Monitoring, Evaluating, and Updating the Plan

Monitoring, evaluating, and updating the Plan are critical to maintaining its relevance to ensure
that the HMP remains an active and relevant document. Effective implementation of mitigation
activities paves the way for continued momentum in the planning process and gives direction for
the future. The City of Santa Fe has developed a method to ensure that regular review and
update of the Plan occurs, a method that encompasses decision making, direction, and
documentation:

» Local officials will determine which projects / action items will be implemented and how
and when they will be completed.

+ Review and revision of the Plan will be directed by the. City of Santa Fe Office of
Emergency Management, and

» The MPT will be responsibde for monitoring, evaluating, and documenting the pian's
progress throughout the year. Although the members of the MPT may change from year
to year, future MPTs will continue to execute the same job functions as the current MPT.

The City of Santa Fe Emergency Manager is responsible for contacting MPT members, inviting
neighboring communities, local/regional agencies, organizing meetings and monitoring progress
on the mitigation action items. Monitoring is important for future eligibility for any mitigation
funding that may be available. FEMA and the NMDHSEM have the authority to evaluate the
progress of existing mitigation plans to determine if the plan is fuffiling program requirements.

« The plan wilk be reviewed, revised, and updated every five years from the date of
FEMA's approval. If a disaster occurs or as action items are met, the plan will be
rgyiewed, revised, and updated sooner than the required five years.

The MPT will recanvene approximately one year befare the five-year period is up and begin
evaluating the plan. HMP review and update will comprise a review of each goal and action item
to determine the relevance to changing situations in the city and/er changes to state or federal
policy and to ensure that current and expected conditions are being addressed. Key topics and
questions that will be addressed include the following:

¢ |dentification of hazards: Are there new hazards that affect the community?

« Development of hazard profiles: Are additional maps or new hazard studies available?
Have chances of future events changed? Have recent and future development in the
community been assessed for their effect on hazard areas?

o Inventory of assets. Have inventories of existing structures in hazard areas been
updated? Are there any new special high-risk populations? |s future land development
accounted for in the inventories?

+ Estimation of losses. Have losses been updated to account for recent changes?
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SECTION 5 - Hazard ldentification / Risk Assessment

If the response to any of the above questions is “yes,” then the Plan will be updated accordingly.
The HMP will be evaluated annually and will be updated at least every two years. A revised
copy of the plan will be completed by Qctober of each year and submitted for public comment.
Each department or agency will approve the updated plan each December. More frequent
updates may be submitted for approval as needed to address new or unexpected mitigation
goals and objectives or funding opportunities. A revised HMP reflecting changes in
development, progress in mitigation efforts and changes in priorities will be submitted in
accordance with DMAZK for approval within five years in order to continue eligibility for FEMA
assistance. Table 37 provides a projected meeting schedule for maintaining the HMP.

Table 39: Projected Meeting Schedule to Malntain the HMP

HMP Meeting Date
Initial meeting following plan approval One month-aﬂ;_er approval
HMP Project Review Six months after iniﬁé];ﬁl_gqniﬁg- meeting
HMP Flan Review Six months following Project Review
HMP Project Review Six months following plan review
HMP Plan Review Six months faﬂQMng project review
HMP Project Review Six months following plan review
HMP Plan Review ~ Six months following project review
HMP Project Review . ~ Sixmonths following plan review
g?g'; Té?%gﬁvmﬁqmpsr?:;s:;g |r=eEnr5|“Av Six months following project review

The MPT also will review the risk assessment portion of the Plan and determine if this
information should be updated or modified. Revisions to this plan may also he required for
different situations, e.g., the identification of specific new mitigation action items, the completion
of listed mitigation action items, or a change in mitigation plan requirements for funding
programs. If no changes are necessary, the MPT will provide a written justification for this
determination.

The City of Santa Fe Emergency Manager is responsible for incorporating ail changes into the
HMP electronically after the MPT has met and decided on the changes. The City of Santa Fe
Emergency Manager will complete ail necessary revisions at least three months prior to the end
of the five-year period to allow the MPT time to review the update. During the revision process,
the City of Santa Fe Emergency Manager will send status reports to the appropriate
departments for review and comment. Any required revisions will be implemented within six
months following the review process. This process will be repeated for each five-year review of
the plan. An updated/revised plan will be submitted to the NM DHSEM and FEMA.
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Appendix A- Agendas, Meeting Minutes and Invite Letters

Appendix A — Agendas, Meeting Minutes and Invite Letter

March 26, 2013 Hazard Mitigation Plan Update Meeting

(Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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Appendix A- Agendas, Meeting Minutes and Invite Letters

March 12, 2013 Hazard Mitigation Plan Update Meeting with City GIS
(Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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Appendix A- Agendas, Meeting Minutes and invite Letters

February 26, 2013 Hazard Mitigation Pian Update Meeting
(Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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Appendix A- Agendas, Meeting Minutes and Invite Letters

January 23, 2013 Hazard Mitigation Plan Update Meeting
(Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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December 10%, 2012, Planning Team Kickoff Meeting

{Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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City of Santa Fe Office of Emergency Management email Invite to Agencies and
Organizations Requesting Their Participation in the Mitigation Plan Update

-—-=Criginal Appoimbment--—---

From: PHELPS, ANDREW ).

Sent: Friday, November 30, 2012 9:44 AM
To: 'Blackwell, Wendy, DHSEM'; 'Brian Figids'; ROMERO, ROBERT P.; GURIILE, SEVASTIAN E.; RAEL, RAYMOND J.; SALAS, BARBARA A.;
SNYDER, JAN M.; LITZENBERG, ERIK 1.; JOHNSON, WILLIAM R.; SCHAERFL, JOHN W.; BOND, JOVCE E.; 'kmartinez@santafecounty.org’;
SNYDER, BRIAN K.; MONTMAN, JAMES H.: GAGE, VICTORIA L; PINO, 1SAAC J.; BULTHUIS, JON R.; GRANILLO, ANNETTE N.; OREILLY,
MATTHEW 5.; ZAXUS, RISANA B.; PURDY, MICHAEL D.; 'Gromero®sfps,info’; ‘geonweN@sfps.info’; MORGAN, MELVILLE L.; GARCIA,
TERESITA M,; BOLTREK, BARBARA C.; Danaki DHSEM Mathiasen fdonald. mathiasen@state.nm.us); MORTIMER, KATHERINE E.; PADILLA,
CINDY R.

Subject: Mikigation Plannign Kick-Off
When: Montay, December 10, 2012 9:00 AM-12:00 PM (GMT-07:00) Mountain Time (US & Canada).
Where: Lamy Room, Community Convention Center

Greetings,

You are cordially invited to attend the City of Santa Fe Hazard Mitigation Pian Update
Kick-Off meeting on Monday, December 10th from 8:00am to 12:00pm. Several City
staff met on November 28th to begin charting thé path forward for this initiative, discuss
some of the benefits of having a current, FEMA-approved pian, and to discuss the type
of input, information, and expertise that will be required to complete this plan revision.
This meeting will build on that discussion and will inciude a larger group of stakeholders
and subject matter experts. Please let me know if you have any questions about this
meeting, the plan revision, and you or your department or division's role in this project.
A Hazard Mitigation page will be posted to the Emergency Management section of the
City's website by COB 11/30.

Best regards,

Andrew Phelps
Emergency Manager
City of Santa Fe
ajphelps@santafenm.gov
505-955-6537
505-629-3958
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Clty of Santa Fe Office of Emergency Management Invite Letter to Agencles and
Organizations Requesting Their Participation in the Mitigation Plan Update

City of Santa Fe, New Mexico
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November 28%, Planning Team Kickoff Meeting
{Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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Appendix B — Public Meetings and Advertisements

Email sent to local Emergency Managers on October 1, 2013 advising the
Mitigation Plan is available for review and comment.

PHELPS, ANDREW J. <ajphelps@ci.santa-fe.nm.us>

to philmont.taylor, mavigil, mdevargas, dbervin, denglish, me

All,

The City of Santa Fe is completing our revision of cur Hazard Mitigation Plan. The Draft
Pian is currently posted to the City of Santa Fe website if you would like to review and

comment.

hitp.//www.santafenm.gov/index.aspx?nid=1584

Best regards,

Andrew

Andrew Phelps

Emergency Manager

City of Santa Fe
ajphelps@santafenm.qov

C: 505-629-3958

O: 505-955-6537

120 S. Federal Pl., Rm #308
Santa Fe, New Mexico 87501

Mailing Address:

PO Box 909

Santa Fe, New Mexico 87504

‘Santa Fe: The City Different, The City Prepared!”

Hazard Mitigation Pian — City of Samta Fe, New Mexico
Drafi — fune 2044

B-30wg Wentumes, LLC
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Appendix B ~ Public Meeting and Advertisement

FOR IMMEDIATE RELEASE

September 10, 2013

Contacts: Andrew Pheips; Emergency Manager; 505-629-3958; aiphelpsi@santafenm gov
Jodi McGinnis Parter; Public Information/Multi-Media Administrator, 505-955-6045, importer@santafenm.gov

City of Santa Fe Holds a Public Meeting on its Hazard Mitigation Plan
Thursday, September 12, 2013 at 5:30 p.m.
Santa Fe Community Convention Center in the Nambe Room

Public Comment Will be Accepted Until Qctober 9, 2013

SANTA FE, NM - The City of Santa Fe will hold a public meeting on its Hazard Mitigation Plan
on Thursday, September 12, 2013 at 5,30 p.m. in the Nambe Room of the Santa Fe Community
Convention Center located at 201 West Marcy Ave., Santa Fe, NM. '

The purpose of the meeting is to give the pubiic an opportunity to comment on the Mitigation
Plan, meet some of the ptanning team, discuss the mitigation planning process, and provide
comments and make recommendations to the final pian.

A copy of the draft Mitigation Plan is availabfe online at:
http:/fwww.santafenm.goviindex.aspx?NID=1584,

Wiritten comments will be accepted until October 9, 2013 at 5:00 p.m. and may be submitted to:
Andrew Phelps *~ -

Emergency Manager

City of Santa Fe

FQO Box 909

Santa Fe, NM 87504

Comments may also be sent via email to ajphelps@santafenm.gov.

The purpose of mitigation planning is to identify policies and actions that can be implemented
over the long term to reduce risk and future losses. Mitigation Ptans form the foundation for a
community's long-term strategy to reduce disaster losses and break the cycle of disaster
damage, reconstruction, and repeated damage. The planning process is as important as the
plan itself, It creates a framework for risk-based decision making to reduce damages to lives,
property, and the economy from future disasters.

“While we cannot eliminate all of the hazards that could impact the City of Santa Fe, we can
prevent these hazards from becoming disasters. That is exactly what this Mitigation Plan is
designed to do” said Andrew Phelps, Emergency Manager for the City of Santa Fe

Frequently Asked Questions provided on the website and handout throughout the city
{Agenda and Minutes available on the Mitigation Website or through the Santa Fe OEM)
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City of Santa Hazard Mitigation Website

http:/iwww.santafenm.goviindex.aspx?nid=1584
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Appendix B — Public Meeting and Advertisement

? C E : k The office of Emergency Management encourages public participation
and input throughout this process, and will provide meating locations,

- dates, agendas and minutes as they become avaliable. For more
10 (m HALL ® information on ihe mitigation planning process, please contact

Requests Andrew Phelps, the Clty of Santa Fe Emergancy Manager at 505- |
Complainis 955-6537 or via email at _ermlg_s_@sa_mthm
Compliments

Click the Frequently Asked Questions (FAQ}) link below for move
infermation about the City of Santa Fe Hazard Mitigatian Plan and
davelopment process. _

Hazard Mi

Hazard Mitigation Planning Updates

Pfan Completion Timefine

+ December 10, 2012- Hazard Mﬂigabon Pub&: Phnnhg ﬂck@ﬁ

Meeting L
= January 23 2(13- Hazard Mmgallon Core Planning Taum

Maseling - :

« February 26, 2013 - Hazard Mmgatiun Core' Pta!lﬁl '
Meating

» March 26, 2013 — Hazard Mltlgaﬂon COre Plan
Meeting .

= April-July - Project Review
» July 25, 2013 - Planning Team Flnal Proiect Rwiw SR
» September 12, 2013 - Hazard Mitgaﬁnn Plan Pubﬂl:ﬂeethg

(5:30pm — Fpm) -
» October 16 2013 — Draft Plan Prnvided State Hazard M:ﬁgaﬁon
Officer e s
» November 1, 2013 - Draft Plan Submitled to FEMA [or Revimnr

and Apprmral
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View our onfine galiery i

Kick-off Meeting:

Monday, December 10th, 2012

9:00 AM to 12:00 PM

The Lamy Room of the Community Convan'tiun Center
201 West Marcy Ave , Santa Fe NM .

Agendas and Presentations

Pubfic Plan Review Mesting (September 12, 2013)
Mitigation Planning Meeting {March 26 _2013) |
Mitigation Plapnj eetin S
Mitigation Panning Meeting (January _23-,_2&.13:1.
Kick Off Meeting Agenda {De £10, 2012] N

Minutes

Please click the link and answer ﬁle hazard-apaﬂﬁc wemns tn halp E
our planning team prioritize the hazards we face nnd deveiop

appropriate mitigation staiegws
City of S r

Definitions for the1b hazards 1denﬁﬁed an t?le survey (and sssodaiad
terms) are available below: '

City of Santa Fe Hazards Defined
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L T T e R e T e

Frogaently Ashed Questions (FAQs/

“ ¥What is Mitigation Planning?
© Hazard mitigation is sustained action taken ko reduce or elminate long-tem risk to peoaple and thew prapery 5
frorn hazands. The purpose of mitigation planning is i identify hazards known o Santa Fe and then policies H
and actions that can be mplamenmd ower the jong term B redoce risk and fubure [osses. :

Why assess and plan for risk?

% The plan and its process show the kink between land-use decisions and vulnerability. It serves as atoclobe !
" used by planners or other officials to advise and inform decision makers a5 they plan for future prowth in Santa
. Fe. Mitigation Pans form the foundation for a community’s long-term sirategy to reduce disaster losses and  ©
+ break the cydle of disaster damage, reconstruction, and repeated damage. f

Why have a Mitigation Plan?

Communities must have a plan 1o apply for or receive certain FEMA mitigation granis. z
- These grants can augment ieal mitigatian activities already being done. Litmaiely, E
; thess actions reduce vuinarabdity, and communities are able to recover more quickly
;» Why should | get involved?

Public involvement budds suppot and ensures a strong base for future mitigation
activities. The value of public involvernent lies in sharing responsbdity with those wha
will strongly influence the success of failure of mitigation effons. lnvolving a broad
} cross-section of nterested indniduals and organizations is 3 way of collecting good deas and suggesions and
i ensurmg that the community will view hazard mitigation a5 relevant o thew needs. The planning process is as
¢ gmportant as the plan dself. It craates 3 frarework for rish-based decision making 1o reduce damages 1o lives,

How can | get involved?

i A planning team of local experts, public- and pracaile-sector agency representatves, and residents, vill be
meeting throughout the next fewr months W provide pul N revising the current plan. This planning leam will
review and identify potertial hazards and set mitigation sikatagies specific to the needs of the residents of the
city. The planning team will also host 2 public meeting to disouss the plan on May @, 2013, information on

: meating time and dates wil be pasted on the City of Santa Fe web site.
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FOR IMMEDIATE RELEASE
July 15, 2013

Contacts: RB Zaxus, Technical Review Division Acting Directer, 505-955-6641; rezaxus@santafenm.qov
Andrew Phelps, Emergency Manager, 505-629-3958; ajphelps@santafenm.qov

New Mexicans Should Consider Flood Insurance as

Monsoon Season Approaches

SANTA FE, NM — While flood protection might be the last concern of New Mexicans these days
given our current period of drought, residents and business owners —~ even thase who live in
areas not rated at high risk of flooding -- should consider purchasing a flood insurance policy
now.

As the yearly monsoon season gets underway, New Mexico is facing another potential disaster.
Flood risk is higher as a direct result of the wikifires burning thousands of acres in the state this
year, according to hazard mitigation specialists with the Federal Emergency Management
Agency (FEMA). When fire burns away trees and other vegetation, healthy roots that soak up
rainwater are lost. Storm runoff can causa severe erosion, mudslides and flooding.

While the highest risk of wildfire-related flooding is for properties burned in the fires, it also rises
far homes downstream or below scorched areas. Such conditions are one reason flooding is the
rmost common natural disaster in the LS. Yet, most homeowner insurance policies do not cover
flood damage. o

A flood insurance policy is the best option for homeowners, renters, condo owners/renters, and
commercial owners/renters. Most flood ingurance is written through the National Flood
Insurance Program (NFIP), which is administered by FEMA. Due to the waiting period, NFIP
policies become effective 30 days after the premium is paid.

“Don't wait until the farecast calls for a downpour before deciding to insure against flood
damage," said Andrew Phelps, Emergency Manager for the City of Santa Fe. “Purchasing an
NFIP policy now will give some peace of mind should a flood occur.”

Flood insurance can usually be obtained from the same agent who handles a person’s
homeowners, renters, or commercial insurance policy, or a list of agents can be found on the
NFIP website at www.floodsmart.gov. The interactive website also offers an easy way to get the
estimated annual cost of flood insurance for a specific address.
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Appendix C - Hazard Assessment Forms

Table 40: Hazard Mitigation Assessment Form

Sarvta Fe Natursl Hazards Analysis/Prioritization T
- MOtz i TE__::I_"-
. H Rate te Known I it the: lokown - -
i::ﬂRﬂm Hazaeds in the Stme of hew Memice. Use ] : n et
2 identfy PrckabeityFreusncy using e chart below - -
Oogure ferx. than onos weer; 1 ymom, e o Tomade
Doers best an ence every Tto i peans High Whend
DR noe Every i Of 5 B Ui veery fre peas
Wirner Slwem
b Wenthy the MagieteiSeventy uung the char beiow:
» Has not Oezuared Extrmroe Heat
= Ivaghgible property damages fwss Sian 5% of al budmos and Wikdlan | Urban
infraduckee} rtariaca Fires
o Naghgible ks of qualicy o e ) . Enrthopukr
= Local enbrgency teiponse capabiity & suficent 1) marmge the
hazewd L
»  Loderare property dumangess {15% io 50% of 28 Incdnugs. ard
infragirucheee) Land Subtiderme
* Some oo of quality ol lin
Modien = Emengoncy respanas capaliiy, e oc eliocis ol Expansive Lol
e hiusard aem of suflicmnt magevkade 1o nvobre ONe oF MO
countes: Vsl
o Property damages 10 grater than 0% of ol buldnge wnd
indenctruch Rasts
:Wb“ff“‘tdﬁ' - o e eflec o Dmn Falure
the huzand are of suficens mugrviale o requirs ledersd acecbeee
& idwirly e Fach | Duravon of loes of crtical fackbies and vermces) wing the chert beiow:
Hax nol ooourmed
Lneg ol i ixibies el pereres o up (o one wES
Locs of eritical Faciibey v otrvioes from one wesh 2 thive werne
Enex of crticl facrbiert i cirumied. or Tore S rts seeks
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Table 41: Mitigation Planning Team Final Hazard Assessment

(inchudes High Windg,
Winlor Zomw and
ThUHMFTIDMME and
(rlewrtioge Fitess
Foods

Husirgian

Hazamis
Earingisske
EXpancive o8
bl

LanrcEne

Tormado

Voloanoos

Dy Fafiors

Wikiland ! Lirken

i
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