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Plan Adoption Resolutions 
 
In accordance with Part 201.6 of the Disaster Mitigation Act of 2000 (DMA 2000), Socorro 
County, New Mexico has developed this Multi-Jurisdictional Hazard Mitigation Plan to identify 
hazards that threaten the County and ways to reduce future damages associated with these 
hazards.  
 
Following this page are the signed adoption resolutions of the County and all participating 
jurisdictions that have adopted this plan, authorizing municipal government staff to carry out the 
actions detailed herein. 
 
 
Signed resolutions of adoption by all participating jurisdictions shall be inserted following this 
page after FEMA has reviewed and determined that the Draft plan is approvable. 
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Executive Summary 
 
Socorro County, New Mexico is threatened by a number of different natural hazards. These 
hazards endanger the health, safety, and welfare of the County’s population; jeopardize its 
economic vitality; and imperil the quality of its environment. To avoid or minimize vulnerability to 
these hazards, the New Mexico Department of Homeland Security and Emergency 
Management (NMDHSEM) and the Federal Emergency Management Agency (FEMA) provided 
support to Socorro County to undertake a hazard mitigation planning process. The resulting 
Multi-Jurisdictional Hazard Mitigation Plan for Socorro County, New Mexico (hereinafter referred 
to as the ―”Plan”) identifies and profiles those hazards that can affect Socorro County, 
assesses the County’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 a multi-jurisdictional community based planning team. 
 
The New Mexico Institute of Mining and Technology Emergency Management provided the lead 
in soliciting the participation of both incorporated municipalities and unincorporated communities 
within the County to form the Socorro County Mitigation Planning Group (hereinafter referred to 
as the MPG) to undertake a comprehensive planning process that has culminated in the 
publication of this document. In addition, because of the diversity of interests in the County and 
municipalities, the MPG encouraged citizens to add their voices to the planning process and the 
decisions that will affect their future. As a result, this document represents the work of citizens, 
elected and appointed government officials, business leaders, and volunteers of non-profit 
organizations to develop a plan that will help protect community assets, preserve the economic 
viability of the community, and save lives.  The following summarizes the results of this effort 
and is organized according to the major sections of the Plan:  
 
Introduction (Section One) – provides an overview of county and jurisdictions incorporated in 
the plan, an overall county vulnerability assessment and the process towards developing the 
plan. The vulnerability analysis overviews the county socioeconomics, the built environment, 
growth and development and a list of identified public sector-owner and operated critical 
facilities for each jurisdiction identified in this HMP. Section two provides additional vulnerability 
analysis for each hazard at it relates to the jurisdictions. 
 
Hazard Identification and Risk Assessment (Section Two) – identifies and profiles natural 
hazards that can affect Socorro County as follows: 

• Flood, including flash floods 
• Severe weather (thunderstorms, hail, lightning and winter storms) 
• Wildfires/Wildland Urban Interface (WUI) 
• High Wind 
• Drought  
• Extreme Heat 
• Earthquakes 
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These hazards are listed in order of priority as determined by the majority of the MPG. The 
location of communities within the County impacts their rating of hazards. A majority of 
jurisdictions rate flood, drought and wildfire, as their priority, while others prioritize wildfires, 
severe storms and flooding as most important. A brief summary of the relevant issues is 
provided for these three hazards with more detail regarding the entire list within the Plan. 

• Floods/Flash Floods - Floods and flash floods affect all communities within the county; 
some to a greater extent than others. Socorro County experienced severe flooding in 
2007 causing extensive damage and again in the summer of 2010.  Many communities 
in close proximity to arroyos and creeks are also vulnerable to flash flooding during 
storm events.  Socorro County is currently in the process of updating their flood maps.  

• Severe Weather (thunderstorms, hail, lightning and winter storms) – All 
communities within the county experiences some form of severe weather activity 
annually, based on seasonal meteorological patterns and local topographical conditions. 
The county is susceptible to a full range of weather conditions, including thunderstorms, 
lightning, hail, high winds, and winter storms/extreme cold. All areas of the county 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.  

• Wildfire/Wildland Urban Interface – The County has large areas of grasslands 
susceptible to quick starts and fast spreading fires.  Forestland in the County is 
extremely susceptible to wildfires due to dense timber stands and recent drought 
conditions. Higher than normal tree densities and accumulation of fuels presents 
significant, continued threat of wildfire to structures located in the WUI area.    

The Risk Assessment portrays the threats of natural hazards, the vulnerabilities of Socorro 
County to the hazards, 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 population and 
infrastructure to each hazard. Consequences are identified as anticipated, predicted, or 
documented impacts caused by a given hazard when considering the vulnerability analysis and 
the characteristics of the hazard as outlined in its identification. 
 
Goals, Objectives, and Alternative Mitigation Actions (Section Three) – This section of the 
Plan presents a series of goals and objectives to guide hazard mitigation actions. In addition, 
this section identifies a series of alternative mitigation actions to address these goals and 
objectives on a community-by-community basis. 
 
Mitigation Plan and Implementation Strategy (Section Four) – This section of the Plan 
identifies preferred and prioritized mitigation actions as determined by the MPG as an overall 
approach to reducing the County’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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MPG Mitigation Planning Group 

MPH Miles Per Hour 

  

NCDC National Climatic Data Center 

NCHS National Centers for Health Statistics 

NDFD National Digital Forecast Database 

NEHRP National Earthquake Hazard Reduction Program 

NEPA National Environmental Policy Act 

NFHL National Flood Hazard Layer 

NFIP National Flood Insurance Program 

NHPA National Historic Properties Act 

NIBS National Institute of Building Sciences 

NIMS National Incident Management System 

NMDHSEM New Mexico Department of Homeland Security and Emergency 
Management 

NMDOT New Mexico Department of Transportation 

NMSM New Mexico School of Mines 

NMTEP New Mexico Tech Emergency Planner 
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NNMCC Northern New Mexico Community College 

NPS National Park Service 

NRCS National Resources Conservation Service 

NSF National Science Foundation 

NWR National Wildlife Refuge 

NWS National Weather Service 

  

OCP Office of Capital Projects 

OEM Office of Emergency Management 

  

PA Public Assistance 

PCD Planning and Campus Development 

PCPI Per Capita Personal Income 

PDA Preliminary Damage Assessment 

PDM Pre-Disaster Mitigation 

PDSI Palmer Drought Severity Index 

PGA Peak Ground Acceleration 

PI Principle Investigator 

PNM Public Utility Company of New Mexico 

POC Point of Contact 

  

RAOB Radiosonde Observation 

RGIS Resource Geographic Information System 

RH Relative Humidity 

RHS Rural Housing Service 

ROTC Reserve Officers Training Corp 

RUS Rural Utilities Service 

  

SBA Small Business Administration 

SC Spread Component 

SCMPG Socorro County Mitigation Planning Group 

SFHA Special Flood Hazard Area 

SGH Socorro General Hospital 

SHMO State Hazard Mitigation Officer 
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SRS Safety and Risk Services 

SSA Socorro Seismic Anomaly 

STAPLE+E Social, Technical, Administrative, Political, Legal, Economic, and 
Environmental 

  

TERA Terminal Effects Research and Analysis 

TPI Total Personal Income 

  

USACE US Army Corp of Engineers 

USDA US Department of Agriculture 

USGS United States Geological Survey 

  

VEI Volcanic Explosivity Index 

  

WFAS Wildland Fire Assessment System 

WIPP Waste Isolation Pilot Plant 

WUI Wildland-Urban Interface 
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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 or state's current capacity to address the threats associated with hazards. The 
capability assessment attempts to identify and evaluate existing policies, regulations, programs, 
and practices that positively or negatively affect the community or state's vulnerability to hazards 
or specific threats. 
 
Comprehensive Plan: A document, also known as a "general plan," which covers the entire 
geographic area of a community and expressing community goals and objectives. The plan lays 
out the vision, policies, and strategies for the future of the community, including all of the 
physical elements that will determine the community's future development. This plan can 
discuss the community's desired physical development, desired rate and quantity of growth, 
community character, transportation services, location of growth, and siting of public facilities 
and transportation. In most states, the comprehensive plan has no authority in and of itself, but 
serves as a guide for community decision-making.  Not all governmental jurisdictions maintain 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 favorable 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.  Note: The 
Cost-Benefit Review should not be confused with FEMA’s Benefit-Cost Analysis software.  
Though this software can provide you with a method for this evaluation, it is not a required step 
for completing this prioritization.  
 
Critical facility:  Facilities vital to the health, safety, and welfare of the population and that are 
especially important following hazard events. Critical facilities include, but are not limited to, 
shelters, police and fire stations, and hospitals. 
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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 into 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. 
 
Extent of a Hazard:  The magnitude or severity of a hazard.  Not to be confused with the 
location or site of a hazard. The extent and damage predicted by a hazard can be established 
by comparing previous or predicted hazard events to established technical measures, such as 
the Fujita Scale for tornados.  For example, a community might predict that the typical tornado 
that would affect them is an F2 storm, with speeds of 150 mph.  The Fujita Scale predicts 
impacts that include “considerable damage, roofs torn off houses, mobile homes demolished, 
boxcars pushed over” etc.  This demonstrates the extent, which is the typical magnitude and 
impact expected on the community.  
 
Frequency: A measure of how often events of a particular magnitude are expected to occur. 
Frequency describes how often a hazard of a specific magnitude, duration, or extent typically 
occurs. 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 probability) 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. 
 
Governing Body:  The governing body of a 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. 
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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 to 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 location, 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 quality of life. 
Infrastructure includes communication technologies (e.g., telephone 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, roadbeds, 
overpasses, railways, rail yards, and depots); and waterways (e.g., canals, locks, seaports, 
ferries, 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. 
 
Location of a Hazard: The area affected by a hazard or hazard event.  Some 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. 
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Magnitude: A measure of the strength of a hazard event.  The magnitude (also referred to as 
severity) of a given hazard event is usually determined using technical measures to be specific 
to the hazard. 
 
Mitigate: To cause something to become less harsh or hostile, to make less severe or painful. 
 
Mitigation Actions: Activities or projects that help achieve the goals 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 vulnerability 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 
governmental entity. 
 
Objectives: Measurable strategies or implementation steps to attain a goal. They are shorter in 
range and more specific than goals.  
Ordinance: A term for a law or regulation adopted by a local government. 
 
Plan Maintenance:  An on-going planning function designed to maintain the reliability and 
accuracy of an approved mitigation plan.   This process will include a method and schedule for 
monitoring, evaluating and updating of the plan following its approval.    
 
Planning: The act or process of making or carrying out plans; the establishment of goals, 
policies and procedures for a social or economic unit. 
 
Planning Team:  A group composed of government, 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 
occurs) and 100% (indicating that the event always occurs). 
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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 
restore order and lifelines in a community. 
 
Reoccurrence Interval:  The time between hazard 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 planning documents must undergo a council resolution, which 
must be supported in an official vote by a majority of representatives to be adopted.  
 
Response:  The actions taken during and immediately after an event to address immediate life 
and safety needs and to minimize further damage to properties. 
 
Risk: The estimated impact that a hazard event would have on 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 monetary 
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 
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). 
 
STAPLEE:  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. 
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State Hazard Mitigation Officer (SHMO): The state government representative who is the 
primary point of contact with FEMA, other state and federal agencies, and local units of 
government in the planning and implementation of pre- and post-disaster mitigation activities.  
This position usually resides in the State Emergency Management Agency. 
  
Strategy:  A collection of actions developed to achieve the goals and objectives.  In a mitigation 
plan, the actions are aimed at reducing or eliminating the risk that a hazard presents to a 
community. 
 
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 more 
widespread and damaging than direct effects of a hazard. 
 
Vulnerability Assessment: An assessment of the extent of injury and damage that may result 
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    
 
 

Purpose of the Plan 
 
Across the United States, natural disasters have led to mounting levels of casualties, injury, 
property damage, and disruption of business and government services. The effect on families 
and individuals can be enormous and damaged businesses cannot contribute to the economy. 
The time, money and effort in responding to and recovering from these events redirect public 
resources and attention from other important programs and problems. 
 
For Socorro County, this experience is recent and directly felt through major events such as the 
City of Socorro flash flooding and wildfires in northern parts of the county. 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 Socorro County, New Mexico is intended to serve many 
purposes. These include the following: 
 
Enhance Public Awareness and Understanding – to help residents of the County better 
understand the natural caused hazards that threaten public health, safety, 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 
Socorro County and its incorporated communities 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 Policies 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. 
 
Inter-Jurisdictional Coordination of Mitigation-Related Programming – to ensure that 
proposals for mitigation initiatives are reviewed and coordinated among the participating 
jurisdictions within the County. 
 
The elected and appointed officials of Socorro County know that mitigation actions in the form of 
projects and programs can become long-term, cost effective means for reducing the effects of 
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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 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 directly support identified mitigation actions. 
 
The Socorro County Multi-Jurisdictional Hazard Mitigation Plan (the “Plan”) utilizes a multi-
agency planning process to identify hazards that can affect the state 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 problems, 
and identifying possible funding sources for mitigation projects.  
 
This plan has been prepared in compliance with Section 322 of the Robert T. Stafford Disaster 
Relief and Emergency Assistance Act (Stafford Act), 42 U.S. C. 5165, enacted under Sec. 104 
the Disaster Mitigation Act of 2000, (DMA2K) Public Law 106-390 of October 30, 2000. This 
plan identifies hazard mitigation measures intended to eliminate or reduce the effects of future 
disasters throughout the county. DMA2K requires rigorous local and state mitigation planning as 
a condition of receiving grant funding for disaster recovery and mitigation. 
 
This plan has been developed by the Socorro County Hazard Mitigation Planning Team, with 
support from an outside consultant at B-Sting Ventures, LLC (“BSV,” the contractor responsible 
for providing the Planning Committee with hazard mitigation planning support services). The 
Plan represents the collective efforts of citizens, elected and appointed government officials, 
business leaders, volunteers of non-profit organizations, 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 country. 
 
Socorro County will continue to comply with all applicable federal laws and statutes during the 
periods for which it receives grant funding, in compliance with 44 CFR 13.11(c), and will amend 
this plan whenever necessary to reflect changes in state or federal laws and statutes as 
required in 44 CFR 13.11(d).  It is important to note that this document is designed as an 
instrument of mitigation primarily for natural disasters. Natural disasters cannot be 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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Figure 1  Location of Socorro County 
 

 Community Background 
 
Overview – Socorro County 
 
Socorro County is located in the state of New Mexico (Figure 1), along the central Rio Grande 
Valley, 76 miles south of Albuquerque and 194 miles north of El Paso, Texas.  Socorro County 
is located directly south of Valencia County, north of Sierra County, east of Catron County, 
northwest of Lincoln County, and southwest of Torrance County (Figure 2).  The land area is 
6,646.60 square miles and is the 2nd largest land area county in the State of New Mexico.  
Socorro County is dissected by the Rio Grande which runs north to south.  The City of Socorro 
is the county seat.   

County Government 
The county government formation is that 
of five elected commissioners.  The 
commissioners are elected for four 
alternating terms, serve part time, elect a 
Chair who will direct the meetings, and 
select a county manager who serves as 
an at-will employee for the commission.  
 
Geographic Features 
The average elevation is 4,605 feet and 
is adjacent to the Rio Grande River.  The 
area is within the Rio Grande Rift and 
extinct volcanoes.  There is a vertical 
relief between the Rio Grande River and 
the Village of Magdalena.  Within the 
county there is the Cibola National 
Forest, BLM Quebradas Scenic 
Backcountry Byway, and the Bosque Del 
Apache and the Sevilleta National wildlife 
refuges.   

 
According to the U.S. Census Bureau, the county has a total area of 6,649 sq mi (17,220 km²). 
6,646 sq mi (17,214 km²) of it is land and 2 sq mi (6 km²) of it (0.03%) is water.  Socorro County 
ranges in elevation from approximately 4528 ft on the banks of the Rio Grande to 10,784 ft at 
the top of South Baldy peak in the Magdalena Mountains. The county contains several mountain 
ranges of which the Magdalena Mountains and the San Mateo mountains are classified as sky 
islands. 
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Figure 2  Map of Socorro County 

 
 
 
Climate – Socorro’s latitude and altitude combine to give it a pleasant year-round climate. 
Socorro is just far enough south to be spared many of the storms that often touch northern New 
Mexico. Its elevation of approximately 4,585 feet spares us the extreme heat. The altitude also 
provides four distinct but temperate seasons. Socorro summer high temperature averages are 
in the mid ’90s, with no more than 20 days when the temperature reaches over 1000F. Winter 
high temperature averages are in the mid ’50s, and winter nights seldom drop to 00F. 
 
Socorro’s low average humidity, little cloud cover, and valley location encourage formation of 
significant atmospheric stable layers. Normally during the day, air temperature decreases with 
altitude, but after a clear, calm night, the air next to the ground becomes cooler than the air 
above. 

Socorro County Demographics 
   
Population – According to the 2000 census data estimates the population of Socorro County at 
18,078 (Table 1) and 2.7 persons per square mile.  Census data reveals in 2005 there were 
8,182 housing units with 8.6% in multi-unit structures.   
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Table 1  Socorro County, NM Population by Decades 

Date Population 
Population 

Change 
Annual 

% Change 
1900  12,195 - - 
1910  14,761 2,566 1.9 
1920  14,061 -700 -0.5 
1930  9,611 -4,450 -3.7 
1940  11,422 1,811 1.7 
1950  9,670 -1,752 -1.7 
1960  10,168 498 0.5 
1970  9,763 -405 -0.4 
1980  12,566 2,803 2.6 
1990  14,764 2,198 1.6 
2000  18,078 3,314 2.0 

Source: U.S. Bureau of Census 

 

Table 2 provides an overview of Socorro County population for the City of Socorro and Village 
of Magdalena. 

Table 2  New Mexico Population by Jurisdiction 

   Socorro County Population Centers 

Counties: Population: Incorporated 
Municipalities: Population: 

Socorro 18,078 
Magdalena 913 

Socorro 8,877 
 

Based on the 2000 Census information for New Mexico, Table 3 shows New Mexico and 
Socorro County population history and estimates until 2030.  

Table 3  New Mexico Population vs. Socorro County (1950 - 2030) 
  As of July 1… 
County 2000 2005 2010 2015 2020 2025 2030 

NEW MEXICO 1,826,280 1,970,983 2,112,986 2,251,319 2,383,116 2,507,548 2,626,553 

Socorro 18,078 19,802 21,421 23,000 24,493 25,864 27,137 
Source:  Bureau of Business and Economic Research, University Of New Mexico  

 

Many housing units inclusive of multi-unit structures are located in the incorporated City of 
Socorro and the Village of Magdalena.  Additional populous reside in the unincorporated areas 
of Abeytas, Sabinal, Bernardo, Veguita, Casa Colorado, San Francisco, Contreras, La Joya, 

http://www.census.gov/�


SSEECCTTIIOONN  11  ––  IINNTTRROODDUUCCTTIIOONN  
 
 

44 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

San Acacia, Chamisal, Polvadera, Lemitar, Escondida, Luis Lopez, San Antonio, La Borcita, 
Bosquecito, San Pedro, and Bingham.  The Navajo Nation chapter of Alamo located in the 
western part of the county.  The population (Census 2000) is 1,183 and 272 housing units.   

The racial makeup of the county was 62.87% White, 0.64% Black or African American, 10.92% 
Native American, 1.14% Asian, 0.06% Pacific Islander, 20.10% from other races, and 4.28% 
from two or more races. 48.73% of the population was Hispanic or Latino of any race (Figure 3). 
 

Figure 3  Socorro County Racial Makeup 
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Source:  2000 US Census 

 
There were 6,675 households out of which 33.80% had children under the age of 18 living with 
them, 48.40% were married couples living together, 13.30% had a female householder with no 
husband present, and 32.70% were non-families. 26.80% of all households were made up of 
individuals and 8.20% had someone living alone who was 65 years of age or older. The average 
household size was 2.62 and the average family size was 3.20. 
 
In the county the population was spread out with 28.40% under the age of 18, 12.60% from 18 
to 24, 26.10% from 25 to 44, 22.00% from 45 to 64, and 10.90% who were 65 years of age or 
older. The median age was 32 years. For every 100 females there were 103.30 males. For 
every 100 females age 18 and over, there were 103.90 males. 
 
Socorro County Economy 
 
Income – Socorro is one of 33 counties in New Mexico. It is not part of a Metropolitan Area. Its 
2007 population of 18,082 is ranked 22nd in the state.  
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Per Capita Personal Income – In 2007 Socorro had a per capita personal income (PCPI) of 
$23,873. This PCPI ranked 23rd in the state and was 78 percent of the state average, $30,706, 
and 62 percent of the national average, $38,615. The 2007 PCPI reflected an increase of 4.4 
percent from 2006. The 2006-2007 state change was 4.6 percent and the national change was 
4.9 percent. In 1997 the PCPI of Socorro was $13,870 and ranked 29th in the state. The 1997-
2007 average annual growth rate of PCPI was 5.6 percent. The average annual growth rate for 
the state was 4.5 percent and for the nation was 4.3 percent.  
 
Total Personal Income – In 2007 Socorro had a total personal income (TPI) of $431,674*. This 
TPI ranked 22nd in the state and accounted for 0.7 percent of the state total. In 1997 the TPI of 
Socorro was $240,614* and ranked 24th in the state. The 2007 TPI reflected an increase of 4.3 
percent from 2006. The 2006-2007 state change was 6.1 percent and the national change was 
6.0 percent. The 1997-2007 average annual growth rate of TPI was 6.0 percent. The average 
annual growth rate for the state was 5.6 percent and for the nation was 5.4 percent.  
 
Components of Total Personal Income – Total personal income includes net earnings by 
place of residence; dividends, interest, and rent; and personal current transfer receipts received 
by the residents of Socorro. In 2007 net earnings accounted for 61.0 percent of TPI (compared 
with 59.5 in 1997); dividends, interest, and rent were 12.7 percent (compared with 17.8 in 1997); 
and personal current transfer receipts were 26.3 percent (compared with 22.7 in 1997). From 
2006 to 2007 net earnings increased 2.2 percent; dividends, interest, and rent increased 6.3 
percent; and personal current transfer receipts increased 8.3 percent. From 1997 to 2007 net 
earnings increased on average 6.3 percent each year; dividends, interest, and rent increased on 
average 2.5 percent; and personal current transfer receipts increased on average 7.6 percent.  
 
Earnings By Place of Work – Earnings of persons employed in Socorro increased from 
$261,128* in 2006 to $264,792* in 2007, an increase of 1.4 percent. The 2006-2007 state 
change was 4.6 percent and the national change was 4.9 percent. The average annual growth 
rate from the 1997 estimate of $145,311* to the 2007 estimate was 6.2 percent. The average 
annual growth rate for the state was 5.7 percent and for the nation was 5.4 percent.  
*Note: All income estimates with the exception of PCPI are in thousands of dollars, not adjusted 
for inflation.  Source:  https://www.bea.gov/regional/bearfacts/action.cfm 
 
Employment and Labor Force – A trained labor force distinguishes Socorro as a prime target 
for industrial development.  New Mexico Tech graduates a large number of highly skilled 
professionals seeking positions in a wide range of science and technology related fields. 

Socorro County’s economy is driven by two dominant sectors.  The first being education, health 
care and social services, which accounts for 30.9% of the total labor force, with the second 
being retail trade and professional scientific research sectors, almost 20% of the industrial base.  
The labor force is primarily white collar with more than 20% college graduates.  Wages are 
average.  A computer operator earns about $11/hour while a skilled production welder earns 
$13 on average.  Table 4 provides an overview of labor statistics and average income. 
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Table 4  Socorro County Employment Labor Force Profile 

Total All Jobs 2006 2005 2004 
 Count Share Count Share Count Share 
Total All Jobs 5,561 100.0% 5,939 100.0% 5,479 100.0% 
       
Jobs by Worker Age 2006 2005 2004 
 Count Share Count Share Count Share 
Age 30 or younger 1,549 27.9% 1,677 28.2% 1,436 26.2% 
Age 31 to 54 2,994 53.8% 3,273 55.1% 3,174 57.9% 
Age 55 or older 1,018 18.3% 989 16.7% 869 15.9% 
       
Jobs by Earnings Paid 2006 2005 2004 
 Count Share Count Share Count Share 
$1,200 per month or less 2,012 36.2% 2,238 37.7% 1,956 35.7% 
$1,201 to $3,400 per month 2,181 39.2% 2,483 41.8% 2,380 43.4% 
More than $3,400 per month 1,368 24.6% 1,218 20.5% 1,143 20.9% 
       
Jobs by Industry Type (2-digit NAICS) 2006 2005 2004 
 Count Share Count Share Count Share 
Agriculture, Forestry, Fishing and Hunting 41 0.7% 47 0.8% 45 0.8% 
Mining, Quarrying, and Oil and Gas Extraction 37 0.7% 44 0.7% 36 0.7% 
Utilities 64 1.2% 72 1.2% 68 1.2% 
Construction 300 5.4% 252 4.2% 215 3.9% 
Manufacturing 229 4.1% 184 3.1% 177 3.2% 
Wholesale Trade 78 1.4% 78 1.3% 87 1.6% 
Retail Trade 541 9.7% 633 10.7% 506 9.2% 
Transportation and Warehousing 141 2.5% 176 3.0% 143 2.6% 
Information 74 1.3% 75 1.3% 71 1.3% 
Finance and Insurance 152 2.7% 152 2.6% 142 2.6% 
Real Estate and Rental and Leasing 56 1.0% 77 1.3% 57 1.0% 
Professional, Scientific, and Technical Services 195 3.5% 467 7.9% 489 8.9% 
Management of Companies and Enterprises 35 0.6% 20 0.3% 17 0.3% 
 
Administration & Support, Waste Management 
and Remediation 124 2.2% 143 2.4% 139 2.5% 
Educational Services 1,695 30.5% 1,622 27.3% 1,532 28.0% 
Health Care and Social Assistance 500 9.0% 676 11.4% 616 11.2% 
Arts, Entertainment, and Recreation 49 0.9% 46 0.8% 44 0.8% 
Accommodation and Food Services 770 13.8% 662 11.1% 590 10.8% 
Other Services (excluding Public Administration) 97 1.7% 74 1.2% 67 1.2% 
Public Administration 383 6.9% 439 7.4% 438 8.0% 
 

Source:  US Census Bureau, LED Origin-Destination Data Base (2nd Quarter 2002, 2003, 2004, 2005, and 2006) 

Major employers that are the backbone to Socorro’s present economy include scientific 
research, defense programs, agriculture, and NM Tech.  Retail sales and tourism are also 
significant contributors to local revenues.  Table 5 provides an overview of major employer to 
Socorro. 
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Table 5  Major Employers in Socorro County 
New Mexico Tech Education/Research 

White Sands Missile Range: Stallion Site Government Research 

Socorro Municipal Schools Education 

National Radio Astronomy Observatory Research 

City of Socorro Government 

Socorro General Hospital Health Services 

Socorro County Government 

Wal-Mart Retail 

Good Samaritan Village Nursing Home 

Tripp Manufacturing Jewelry Manufacturing 

DynCorp Land/Air Tracking 

Aerojet Government Contractor 

Dicaporl Mining 

Cortez III Services Group Security 

 

Table 6 below represents the 2nd quarter details from year 2009.  This data was obtained 
through the NM Depart of Workforce Solutions.  Additional economic data for the other 
jurisdictions is identified in this plan under the jurisdictional description and capabilities section.  

Table 6  LEHD Socorro County Quarterly Workforce Indicators 

QWI Quick Facts Socorro 
(Q2) 

Socorro (Avg: 
Selected + 3 Prior qtrs) 

New 
Mexico (Q2) 

New Mexico (Avg: 
Selected + 3 Prior qtrs) 

Total Employment 4,852 5,455 752,887 776,083 
Net Job Flows -84 -286 -34,621 -16,588 
Job Creation 360 237 49,927 48,930 
New Hires 869 824 124,922 138,102 
Separations 1,201 1,293 193,453 187,801 
Turnover 11.60% 12.00% 13.50% 12.10% 
Avg. Monthly Earnings $3,282.00  $3,259.75  $3,248.00  $3,277.50  
Avg. New Hire Earnings $1,565.00  $1,753.50  $2,147.00  $2,122.50  

http://www.dws.state.nm.us/LMI/dws-LED-QWI.html 

 
Agriculture – Approximately one-third of Socorro County’s economy is based in agriculture. 
Chile and alfalfa are two of our biggest crops. Ranches, maintained in many cases by families 
who have been ranching for generations, fill the horizon. During the fall’s chile harvest, visitors 
from the entire United States travel to Socorro County to smell the fresh green chili being 
roasted. They come to purchase fresh green chile or the red chile ristras. There are several 
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produce stands that do a thriving business throughout the fall months, selling fresh fruits and 
vegetables, as well as a Farmers’ Market on the plaza, which begins in July. 
 
Utilities – Electric services are provided by the Socorro Electric Cooperative. Natural gas 
service is not available in all parts of the county.  Table 7 provides an overview of utility 
providers.  Chevron Oil has a pipeline that runs through the County. Appendix I, Map 9 
illustrates Socorro County’s general infrastructure. 
 

Table 7  Socorro County Utility Providers 
Socorro County Utility Providers 

Location Water Source of Water Sewer Natural Gas Telephone 

Socorro City of 
Socorro Ground Water City of 

Socorro City Qwest 

New Mexico Tech City of 
Socorro Ground Water City of 

Socorro City Qwest 

Village of 
Magdalena 

Village of 
Magdalena Ground Water Village of 

Magdalena Village Western 

Electrical Power lines — Includes two classifications: 
• Interstate Transmission: Plains Electric Co Op 
• Local Service: Socorro Electric Cooperative Department 

Propane Companies:  AX Gas, Cortez Gas and Action Gas 
 
 
Water and Wastewater – For Socorro County, two municipal water systems, four mutual 
domestic water consumer associations and numerous private wells provide drinking water for 
county residents depending where they reside.  All these supplies come from groundwater 
resources.  In 1999 the City of Socorro public water system provided 9,200 customers with 
approximately 1,497 acre-feet of water.  The Magdalena municipal system served 1,100 
customers approximately 172 acre-feet of water.  Four mutual domestic water consumer 
associations served approximately 4, 057 customers who used approximately 455 acre-feet of 
water annually.  The City operates the water system inside the developed areas of the city and 
extends outside the city limits in some areas.  Water supply for the city comes from four wells 
and two springs.  The city also operates four water storage tanks with a combined capacity of 
about 2.75 million gallons.  The city also operates the wastewater treatment system, with a 
wastewater treatment facility located on the eastern side of the city.  The system consists of a 
collection system that serves most of the community within the municipal boundaries with 
wastewater flowing easterly to the treatment facility.  
 
Solid Waste Management – The County operates five transfer stations, one each in San 
Antonio, Polvadera, Veguita, La Joya and New Mexico Tech.  In addition, there are a number of 
dumpsters scattered around the county.  Trash from all of these is transferred to the joint City-
County landfill located two miles south of the City of Socorro.  A new Landfill adjacent to the 
current one has been designed and approved by the State.   
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Telephone – Qwest is one main telephone service provider in the County. A second service 
provider, Western New Mexico, provides service  west of I-25 and the City of Socorro.  There is 
very limited cellular phone service availability in some parts of the County, which is an issue for 
emergency personnel. 
 
Railroad – In the 1880’s miners, merchants, and ranchers arrived from the eastern United 
States to Socorro County.  The Burlington Northern Santa Fe (BNSF) railroad runs north to 
south and near parallel to I-25.  The Atchinson Topeka and Santa Fe Railway is 1.5 miles to the 
main line via an existing spur located adjacent to the west board of the industrial park. 
 
Airports – General Aviation Airport located 3 miles south of the City of Socorro.  Socorro 
Municipal Airport is open to the public and provides services such as charter flights, flight 
instruction, aircraft rental, and some military accommodations. General Aviation Airport located 
west of the Village of Magdalena. Alamo Navajo Air Transportation System is a small private 
airport with one runway.  There is an established heliport in close proximity to the chapter house 
and medical healthcare facility. 
 
Interstate and Highways –Highways serving Socorro are US-60, US-380 and I-25, a major 
north-south artery that runs from El Paso, TX north to Denver, CO, Wyoming and the mid-west.  
I-25 has two interchanges in Socorro, the closest is 2.4 miles from the Socorro Industrial Park.  
East/West arteries are I-40, crossing one hour north via I-25, and I-10 which intersects I-25 two 
hours south of the City of Socorro. 
 
United States Roads – US 60: from the City of Socorro to Magdalena and west to Catron 
County; Lemitar to San Acacia; and Bernardo east to Torrance County.  US 380: from I-25 at 
San Antonio (Interchange # 139) east to Lincoln County.   
 
New Mexico State Roads 

Table 8  State Roads in Socorro County 

Road Type Remarks 
SR 1 Paved 17 miles, San Antonio, east of I-25, south to the Rest area, west to Sierra County 
SR 439 Paved 10 miles, Socorro to San Antonio 
SR 408 Paved Escondida (Interchange 152) north to Lemitar (Interchange 156) 
SR 304 Paved La Joya north through Veguita and further north to the Valencia County line  

SR 55 Paved 32 miles, Torrance County south through Claunch, and further east to Lincoln 
County   

SR 525 Paved US Road 380, 5 miles to the Stallion Camp Site 
SR 169 Paved 29 miles, Magdalena to the Alamo Band Navajo Tribe 
SR 52 Unpaved 50 miles, West of Magdalena, the NRAO (Very Large Array) south to Sierra County 
SR 107 Unpaved 42 miles, West of Magdalena to I-25  

County/BIA/Forest Roads – Socorro County has approximately 1,078 miles of county roads 
with 54 miles identified as being paved.  Appendix I, Map 2 illustrates the major roads, to 
include county, BIA and forest roads in Socorro County. 
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Hospitals – Socorro General Hospital (SGH) operates 15 general acute care beds.  The 
hospital was constructed in 1984.  SGH provides 24/7 emergency room services and has full-
time physicians, a nurse practioner.  The Emergency Room was remodeled in 2003.  The SGH 
contracts with the State of New Mexico to operate a Maternal and Child Health Program.   
Alamo Navajo Reservation has a 9 hour clinic that provides 24/7 ambulance service. 
 
Emergency Facilities – Socorro County has the Socorro General Hospital located in the City of 
Socorro on Hwy 60.  The next nearest hospital is in Albuquerque which is approximately 70 
miles north.  There are private practices medical facilities that are staffed with nurses, physician 
assistants, and doctors located in the City of Socorro and one in the Village of Magdalena.  
There is a state funded health office located in the City of Socorro.   
 
Emergency Management Coordination – Emergency planning and management is 
coordinated through the County of Socorro.  The County of Socorro has a full time salaried 
Emergency Manager and a staff of four.  New Mexico Tech employs a full time salaried 
Emergency Planning Coordinator.  The Emergency Planning Coordinator reports directly to the 
Vice President of Administration and Finance. 
 
Law Enforcement/Emergency Response – Table 9 outlines those law enforcement and 
emergency response agencies available in the county and specific jurisdictions identified in this 
hazard mitigation plan. 

Table 9  Law Enforcement/Emergency Response in Socorro County 

County of Socorro 
County of Socorro Sheriff’s Office 
Abeyta Volunteer Fire Department 
Veguita Volunteer Fire Department 
La Joya Volunteer Fire Department 

Midway Volunteer Fire Department 
San Antonio Volunteer Fire Department 
Magdalena Volunteer Fire Department 

Hop Canyon Volunteer Fire Department 

City of Socorro Village of Magdalena 
City of Socorro Police Department 
City of Socorro Fire Department 

Magdalena Volunteer Fire Department 
Village Marshall 

New Mexico Tech State of New Mexico 

NMT Campus Police New Mexico State Police  
New Mexico State Forestry 

Federal – Law Enforcement Fire Response 
US Forestry Service 

Bureau of Land Management 
Fish and Wildlife 

US Forestry Service 
Bureau of Land Management 

Fish and Wildlife 
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Overview – City of Socorro 
Socorro is a city in Socorro County in the U.S. state of New Mexico (Appendix I, Map XX and 
XX). It stands in the Rio Grande Valley at an elevation of 4579 feet (1396 m). The population 
was 8,879 at the 2000 census. It is the county seat of Socorro County.  Socorro city dates back 
to 1598 when a Juan de Oñate led a group of Spanish settlers through the Jornada del Muerto, 
an inhospitable patch of desert that ends just south of the present day city of Socorro. As the 
Spaniards emerged from the desert, Piro Indians of the pueblo of Teypana gave the Spaniards 
food and water. Therefore, the Spaniards renamed this pueblo Socorro, which means "help" or 
"aid". Later, the name "Socorro" would be applied to the nearby Piro pueblo of Pilabó. 
 
City Government – The city government formation is that of an elected mayor and six elected 
council members.  The council members serve part time and select a city manager who serves 
as an at-will employee.   
 
City of Socorro Demographics – There were 3,415 households out of which 31.2% had 
children under the age of 18 living with them, 43.5% were married couples living together, 
14.4% had a female householder with no husband present, and 37.0% were non-families. 
29.3% of all households were made up of individuals and 8.3% had someone living alone who 
was 65 years of age or older. The average household size was 2.44 and the average family size 
was 3.02.  In the city the population was spread out with 25.4% under the age of 18, 16.9% from 
18 to 24, 25.7% from 25 to 44, 20.4% from 45 to 64, and 11.6% who were 65 years of age or 
older. The median age was 31 years. For every 100 females there were 106.6 males. For every 
100 females age 18 and over, there were 106.6 males.  Figure 4 provides an overview of the 
racial makeup of the City of Socorro. 

Figure 4  City of Socorro Racial Makeup 
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Source: http://www.city-data.com/city/Socorro-New-Mexico.html#ixzz0vTdWwr2J 

 
The median income for a household in the city was $22,530, and the median income for a family 
was $33,013. Males had a median income of $31,517 versus $23,071 for females. The per 
capita income for the city was $13,250. About 24.1% of families and 32.3% of the population 

http://www.city-data.com/city/Socorro-New-Mexico.html#ixzz0vTdWwr2J�
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were below the poverty line, including 44.4% of those under age 18 and 23.6% of those age 65 
or over. The languages spoken at home were 62.41% English, 35.64% Spanish, 0.90% 
Chinese, 0.76% German, and 0.36% Navajo. Table 10 provides an overview of the village’s 
economic overview. 

Table 10  City of Socorro Economic Profile 

Total All Jobs 2006 2005 2004 
 Count Share Count Share Count Share 
Total All Jobs 4,087 100.0% 4,378 100.0% 4,024 100.0% 

Jobs by Worker Age 2006 2005 2004 
 Count Share Count Share Count Share 
Age 30 or younger 1,110 27.2% 1,235 28.2% 1,036 25.7% 
Age 31 to 54 2,221 54.3% 2,403 54.9% 2,322 57.7% 

Age 55 or older 756 18.5% 740 16.9% 666 16.6% 
 
Jobs by Earnings Paid 2006 2005 2004 
 Count Share Count Share Count Share 
$1,200 per month or less 1,441 35.3% 1,636 37.4% 1,400 34.8% 

$1,201 to $3,400 per month 1,570 38.4% 1,790 40.9% 1,729 43.0% 
More than $3,400 per month 1,076 26.3% 952 21.7% 895 22.2% 
       
Jobs by Industry Type (2-digit NAICS) 2006 2005 2004 
 Count Share Count Share Count Share 

Agriculture, Forestry, Fishing and Hunting 30 0.7% 31 0.7% 28 0.7% 
Mining, Quarrying, and Oil and Gas 
Extraction 30 0.7% 32 0.7% 23 0.6% 

Utilities 52 1.3% 53 1.2% 62 1.5% 

Construction 192 4.7% 144 3.3% 126 3.1% 

Manufacturing 140 3.4% 103 2.4% 89 2.2% 

Wholesale Trade 48 1.2% 43 1.0% 46 1.1% 

Retail Trade 356 8.7% 450 10.3% 323 8.0% 

Transportation and Warehousing 93 2.3% 128 2.9% 105 2.6% 

Information 59 1.4% 44 1.0% 54 1.3% 

Finance and Insurance 112 2.7% 114 2.6% 110 2.7% 

Real Estate and Rental and Leasing 38 0.9% 55 1.3% 38 0.9% 

Professional, Scientific, and Technical 
Services 145 3.5% 394 9.0% 407 10.1% 

Management of Companies and Enterprises 26 0.6% 18 0.4% 15 0.4% 

Administration & Support, Waste 
Management and Remediation 89 2.2% 105 2.4% 102 2.5% 

Educational Services 1,364 33.4% 1,312 30.0% 1,252 31.1% 

Health Care and Social Assistance 367 9.0% 494 11.3% 449 11.2% 
Arts, Entertainment, and Recreation 34 0.8% 25 0.6% 30 0.7% 

Accommodation and Food Services 596 14.6% 507 11.6% 448 11.1% 

Other Services (excluding Public 
Administration) 73 1.8% 52 1.2% 54 1.3% 

Public Administration 243 5.9% 274 6.3% 263 6.5% 

Source:  US Census Bureau, LED Origin-Destination Data Base (2 Qtr 2002, 2003, 2004, 2005, and 2006) 
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Overview – Village of Magdalena 
Magdalena is a village in Socorro County, New Mexico, United States and is located at 
34°6′45″N 107°14′16″W34.1125°N 107.23778°W (34.112596, -107.237904). According to the 
United States Census Bureau, the village has a total area of 6.2 square miles (16.1 km²), all of it 
land.  In 1883, about 2.5 miles south of Magdalena, the Kelly Mine opened in Kelly, New 
Mexico. In 1884, the village of Magdalena was named after Magdalena Peak when its post 
office opened. The next year the railroad completed a spur out from Socorro, New Mexico, 
originally intended to ship cattle from the Plains of San Augustin, but which also proceeded to 
ship out ore from the Kelly Mine and others. Magdalena was incorporated in 1913.  Located in 
Southwest New Mexico along U.S. Highway 60 (Appendix I, Map 5 and 6), Magdalena is 2,000 
feet above Socorro and 27 miles to the west. Food, gas, lodging, and many other services are 
available in Magdalena. With only 12 inches of precipitation annually and at an elevation of 
6,548 feet, the village would be considered high and dry. The wettest months are usually July 
and August when afternoon thunderstorms make regular visits. Sunny days abound with mild 
winter and summer temperatures averaging between 33 and 71 degrees respectively. 
 
Most of the private enterprise in the area is retail trade or ranching. The largest employers are 
the school systems and other government services. Public education is provided at the state of 
the art elementary/high school while an excellent higher education is offered at New Mexico 
Tech in Socorro.  The Village is vibrant and growing steadily. Local businesses offer many 
services and locally made arts and crafts. Housing and land are affordable.  Magdalena has 
recently been trying to transform itself into an art center and cultural destination. The opening of 
at least a dozen art galleries, a woolery, the renovation of the Bank West Building and the 
Magdalena Hall Hotel have all made their mark on this mountain village. Several rock and 
mineral shops have been around since the mining boom days. The ghost town of Kelly, and 2 
important festivals: the Lady Magdalen Art Walk, and the Old Timers Reunion and Rodeo bring 
tourists to the area.  Newly-paved roads, additions to the large school, a public water system, 
trash disposal service and the opening of a new Mini-Mart and Gas Station have improved the 
quality of life for its citizens. 
 
Village Government – The village government formation is that of an elected mayor and four 
trustees.   
 
Income – The median income for a household in the village was $22,917, and the median 
income for a family was $30,625. Males had a median income of $26,000 versus $21,875 for 
females. The per capita income for the village was $13,064. About 20.8% of families and 25.1% 
of the population were below the poverty line, including 30.0% of those under age 18 and 23.0% 
of those age 65 or over.  Table 11 provides an overview of the village’s economic overview. 
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Table 11  Village of Magdalena Economic Profile 

Total All Jobs 2006 2005 
 Count Share Count Share 
Total All Jobs 156 100.0% 138 100.0% 
     
Jobs by Worker Age 2006 2005 
 Count Share Count Share 
Age 30 or younger 51 32.7% 42 30.4% 
Age 31 to 54 72 46.2% 74 53.6% 
Age 55 or older 33 21.2% 22 15.9% 
     
Jobs by Earnings Paid 2006 2005 
 Count Share Count Share 
$1,200 per month or less 72 46.2% 56 40.6% 
$1,201 to $3,400 per month 59 37.8% 50 36.2% 
More than $3,400 per month 25 16.0% 32 23.2% 
     
Jobs by Industry Type (2-digit NAICS) 2006 2005 
 Count Share Count Share 
Agriculture, Forestry, Fishing and Hunting 1 0.6% 1 0.7% 
Mining, Quarrying, and Oil and Gas Extraction 2 1.3% 2 1.4% 
Utilities 0 0.0% 1 0.7% 
Construction 9 5.8% 11 8.0% 
Manufacturing 8 5.1% 6 4.3% 
Wholesale Trade 6 3.8% 4 2.9% 
Retail Trade 21 13.5% 18 13.0% 
Transportation and Warehousing 2 1.3% 1 0.7% 
Information 2 1.3% 3 2.2% 
Finance and Insurance 3 1.9% 2 1.4% 
Real Estate and Rental and Leasing 1 0.6% 2 1.4% 
Professional, Scientific, and Technical Services 2 1.3% 6 4.3% 
Management of Companies and Enterprises 0 0.0% 0 0.0% 
Administration & Support, Waste Management and Remediation 6 3.8% 4 2.9% 
Educational Services 56 35.9% 38 27.5% 
Health Care and Social Assistance 11 7.1% 22 15.9% 
Arts, Entertainment, and Recreation 0 0.0% 3 2.2% 
Accommodation and Food Services 18 11.5% 8 5.8% 
Other Services (excluding Public Administration) 3 1.9% 2 1.4% 
Public Administration 5 3.2% 4 2.9% 
 
Source: US Census Bureau, LED Origin-Destination Data Base (2nd Quarter 2002, 2003, 2004, 2005, and 2006) 

 
 
Village of Magdalena Demographics – As of the census of 2000, there were 913 people, 372 
households, and 244 families residing in the village. The population density was 146.8 people 
per square mile (56.7/km²). There were 470 housing units at an average density of 75.6/sq mi 
(29.2/km²). The racial makeup of the village was 62.65% White, 0.55% African American, 9.97% 
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Native American, 21.80% from other races, and 5.04% from two or more races. Hispanic or 
Latino of any race was 48.30% of the population (Figure 5). 
 
 

Figure 5  Village of Magdalena Racial Makeup 
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  Source:  http://www.city-data.com/city/Magdalena-New-Mexico.html#ixzz0vTKKZmHP 

 
 
There were 372 households out of which 30.1% had children under the age of 18 living with 
them, 46.2% were married couples living together, 13.4% had a female householder with no 
husband present, and 34.4% were non-families. 30.9% of all households were made up of 
individuals and 12.6% had someone living alone who was 65 years of age or older. The average 
household size was 2.45 and the average family size was 3.06.  In the village the population 
was spread out with 27.2% under the age of 18, 5.4% from 18 to 24, 23.7% from 25 to 44, 
27.8% from 45 to 64, and 16.0% who were 65 years of age or older. The median age was 41 
years. For every 100 females there were 90.6 males. For every 100 females age 18 and over, 
there were 86.3 males.    
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Overview – New Mexico Institute of Mining and Technology (NM Tech) 

In 1889, Socorro was a mining boom town, wild, raucous, and, at a population of about 
4500, one of the largest towns in New Mexico.  The Territorial Legislature, wanting to 
boost New Mexico's economy, decided to found a School of Mines to train young mining 
engineers, and Socorro was the ideal location. Silver and lead ores taken from the 
nearby Magdalena Mountains were processed at the smelter owned by German 
immigrant Gustav Billings, and the new School of Mines would allow young mining 
engineers to train near the eventual site of their work.  Appendix I, Map 7 and 8 provides a 
detailed map of the New Mexico Institute of Mining and Technology. 

 

The New Mexico School of Mines (NMSM) proudly opened its doors on Sept. 5, 1893, with one 
building, two professors, and seven students. Courses offered included chemistry and 
metallurgy. The college grew a bit, but remained small through the next couple of decades, with 
a curriculum that focused on mining, metallurgy, chemistry, and related fields.  For a while, 
around the turn of the century, the School of Mines also served as Socorro's "prep school" or 
high school, for anyone who wanted more than the eight grades of education which the local 
school system then offered. Now, New Mexico Tech offers more than 16 bachelor’s degree 
programs. Over the years, Tech has awarded 6,398 bachelor’s degrees, 2,225 master’s 
degrees and 322 doctorates. 
 
A Brief History of New Mexico Tech – In 1927, a new division was added to the School of 
Mines – the New Mexico Bureau of Geology and Mineral Resources. During 1930s, petroleum 
engineering was added to the curriculum and quickly acquired more students than mining 
engineering. The college's president, Dr. Edgar Wells, obtained federal funds to construct 
several of the campus' classic mission-style buildings with red tiled roofs date. The first woman 
to graduate from the School of Mines was Irene Ryan in 1939.  As enrollment dropped 
precipitously during World War II, President Dr. Richard H. Reece (1942-46) brought an Army 
Specialized Training Program at the School of Mines.  
 
In 1946, a dynamic new president, E. J. Workman took over the reins and changed the 
character of the school. A physicist, Dr. Workman was primarily interested in atmospheric 
physics, but also worked on weapons development. The school’s traditional emphasis on 
engineering gave way to a greater focus on physics and mathematics. Workman started two of 
New Mexico Tech’s most important research divisions – the Terminal Effects Research and 
Analysis (TERA) group and the Langmuir Laboratory for Atmospheric Research. TERA later 
became the Energetic Materials Research and Testing Center, which is now Tech’s largest 
research division with more than 200 employees and an annual budget of more than $50 
million. 
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In 1951, the university officially changed its name to the New Mexico Institute of Mining and 
Technology. In 1953, the golf course opened. A hydrology program was founded in the mid-
1950s, which grew to be one of the foremost in the world. Workman added a graduate program, 
which produced Tech's first Ph.D. in 1956. A computer science department was founded circa 
1965, one of the first in the country. The Tech Computer Center was started at about this time. 
In the 1970s, astrophysics joined atmospheric physics as a major interest, especially after the 
National Radio Astronomy Observatory built the Very Large Array. In 1977, Tech added another 
research division, the Petroleum Recovery Research Center 
 
Macey Center, a theater and conference center, opened in 1982, named after Bill and Jean 
Macey. Bill Macey was a Tech graduate and is still among Tech’s most significant benefactors.  
In the late 1970s and early 1980s, campus enrollment grew to about 1,500. During this era, new 
majors were added including electrical engineering, business administration and environmental 
engineering. Enrollment reached 1,700 in 1993.  An active building program during the 
presidency of Dr. Lawrence Lattman (1983-93) years added several buildings to campus, most 
importantly, the Mineral Science and Engineering Complex and the new Library. 
 
The IRIS-PASSCAL opened in 1998 when New Mexico Tech outbid Stanford and Columbia to 
house the National Science Foundation’s seismology center.  Prince William attended the 
ground-breaking of the Magdalena Ridge Observatory in 2002. New Mexico Tech and 
Cambridge formed a partnership to build a world-class observatory. The facility’s 2.4-meter 
telescope officially opened in 2008. The Institute for Complex Additive Systems Analysis 
opened in the late 1990s to study, research and combat cyber-terrorism and computer-based 
crime.  The National Cave and Karst Research Institute was launched in the early 2000’s.  The 
facility broke ground on a new building in late 2008.  The Mechanical Engineering Department 
was added in 2002 and is now the largest program at the university. 
 
University Government – The New Mexico government formation is that of five appointed 
regents.  The regents govern the president of the university.   
 
Campus Population – New Mexico Tech Fall 2008 Enrollment 

• Undergrad:  1344 
• Grad Students: 577 
• Total Students:  1921 
• Male-to-Female Ratio: 68% male :: 32% female  
• Student to Faculty Ratio:12 to 1 
• Faculty: 99 percent of Tech's full-time faculty has earned doctoral degrees 

 
Campus Employees 

• Regular Full Time – 771 
• Regular Part Time – 36 
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Campus Economy 

NM Tech's Expenditures for FY09 
Unrestricted Funds $ 72,244,622 
Restricted Funds $ 84,134,252 

Total  $ 156,378,874 
 
Campus Student Housing 

Male Residence Halls 
• President's Hall 
• West Hall 

Female Residence Halls 
• Driscoll Hall 
• President's Hall 

Co-Ed Residence Halls 
• Baca Hall 
• South Hall 

Apartments 
• Altamirano Student Apartments 
• Desert Willow Apartments 
• Mountain Springs Apartments 
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Critical Facilities 
 
Critical facilities as used here are assets owned by the State, County, City of Socorro, Village of 
Magdalena, New Mexico Tech, or non-governmental organizations that are vital to the health, 
safety, and wellbeing of Socorro County citizens during a natural disaster. Critical facilities, as 
determined by the Mitigation Planning Group (MPG) include: 

• Medical Facilities 
• Shelters 
• Fire Services 
• Government 

 Socorro County Administration Building 
• Utilities 

 PNM  
• Retail 

 
Public Sector-Owned or Operated Critical Facilities 
Local hazard mitigation plans are required to identify critical facilities, whether public or private, 
within their jurisdictions and propose mitigation strategies to protect them. Mitigation plans such 
as this one are locally focused and do not address state-owned facilities, recognizing that these 
facilities are generally addressed in the mitigation planning of the state. This said, where a 
facility is owned by the state (or organization chartered by the state) and that facility is critical to 
local response and recovery planning this plan does include it in consideration. 
 
The exclusion of a building from the list does not mean that it houses an unimportant function; it 
just means that the MPG and department representatives determined that the activities and 
functions carried out at those locations were not vital to the immediate health and safety of the 
residents of Socorro County.   Any buildings excluded from this list will be reevaluated during 
future updates.  Listed State and National Register Properties located in the identified 
jurisdictions are provided in Appendix J.  Data for these properties were unavailable during the 
writing of this plan.  Future updates will identify these historical locations accordingly.  Additional 
research will be conducted during the next five years and updated accordingly in the HMP. 
 
Methodology 
In development of the listed facilities, the MPG was asked to determine locations where critical 
functions are carried out in each identified jurisdiction in the county (Table 12, 13 and 14). The 
location of each facility was then compared with known hazard areas (based on the risk 
assessment section). The potential damages to each location were estimated based on a 
number of factors, including square footage and annual operating budgets, when available. 
Facility management was then contacted to confirm content value, and where guidance did not 
accurately reflect known content value, the actual values were utilized.  Finally, facility 
management was asked to supply annual operating budget totals for estimation of daily impact 
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due to loss of operational capacity which were not available at the time of the HMP 
development. 

Table 12  Socorro County / City of Socorro Critical Asset Inventory 
Note:  City of Socorro critical facilities are included in the overall county asset inventory 
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Sources of 
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Size of 
Building 
(sq. ft.) 

Replacemen
t Value ($)1 

Contents 
Value ($)2 

Function 
Use or Value 

($)3 

Displacement 
Cost ($ per 

Day)4 

Occupancy 
or capacity  

(#) 

Health Center (City) Socorro 
County X X X X Unk 737,000 389,000 Not 

Available Not Available 150 

County Court House  
(District Attorney’s Office)  

Socorro 
County / 
City of 

Socorro 

X X X X Unk 513,000 100,000 Not 
Available Not Available 200 

County Court House and Adult 
Detention 

Socorro 
County / 
City of 

Socorro 

X X X X Unk 5,202,000 957,000 Not 
Available Not Available 200 

Managers Complex (City) 
Socorro 
County / 
City of 

Socorro 

X  X X Unk 197,000 38,000 Not 
Available Not Available 150 

Housing Authority 

Socorro 
County / 
City of 

Socorro 

X  X X Unk 279,000 61,000 Not 
Available Not Available 50 

Boys and Girls Club of Socorro 
Socorro 
County / 
City of 

Socorro 

X X X X Unk 486,000 45,000 Not 
Available Not Available 100 

Road Garage No. 1 Socorro 
County X   X Unk 10,000 - Not 

Available Not Available 5 

Road Garage No. 2 Socorro 
County X   X Unk 31,000 18,000 Not 

Available Not Available 5 

Road Garage No. 3 Socorro 
County X   X Unk 9,000 3,000 Not 

Available Not Available 5 

Road Garage No. 4 Socorro 
County X   X Unk 331,000 77,000 Not 

Available Not Available 25 

Socorro Senior Center (Shelter) 
(City) 

Socorro 
County X X X X Unk 861,000 75,000 Not 

Available Not Available 150 

Northern Socorro Senior Center 
(Shelter) 

Socorro 
County X X X X Unk 367,000 31,000 Not 

Available Not Available 150 

Abeytas Fire Station Socorro 
County X X   Unk 551,000 179,000 Not 

Available Not Available 40 

San Antonio Senior (Shelter) Socorro 
County X X X X Unk 141,000 10,000 Not 

Available Not Available 75 

Veguita Fire Station Socorro 
County X X   Unk 569,000 150,000 Not 

Available Not Available 40 

San Antonio Fire Socorro 
County X X   Unk 328,000 109,000 Not 

Available Not Available 40 

Luis Lopez Fire Substation No 1 Socorro 
County X X   Unk 231,000 74,000 Not 

Available Not Available 35 

Bosqueato Fire Substation No 1 Socorro 
County X X   Unk 125,000 23,000 Not 

Available Not Available 35 

Lemitar Old Fire Station Socorro 
County X X   Unk 257,000 77,000 Not 

Available Not Available 30 

Lemitar Fire Station Socorro 
County X X   Unk 298,000 92,000 Not 

Available Not Available 30 

 Hop Canyon Fire Station Socorro 
County X X   Unk 467,000 160,000 Not 

Available Not Available 50 

Sabinal Fire Substation Socorro 
County X X   Unk 289,000 91,000 Not 

Available Not Available 40 
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Name or Description Asset 
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Size of 
Building 
(sq. ft.) 

Replacemen
t Value ($)1 

Contents 
Value ($)2 

Function 
Use or Value 

($)3 

Displacement 
Cost ($ per 

Day)4 

Occupancy 
or capacity  

(#) 

La Joya Fire Station Socorro 
County X X   Unk 150,000 100,000 Not 

Available Not Available 40 

La Joya Community Center 
(Shelter) 

Socorro 
County X X X X Unk 249,000 74,000 Not 

Available Not Available 150 

County Annex Bldg - Bureau of 
Land Management (EOC) 

Socorro 
County X  X X Unk 1,307,000 332,000 Not 

Available Not Available 150 

County Annex Bldg - BLM 
(Quonset Building) 

Socorro 
County X  X X Unk 222,000 79,000 Not 

Available Not Available 75 

Veguita Transfer Station (Utility) Socorro 
County X  X X Unk 5,000 3,000 Not 

Available Not Available N/A 

San Antonio Transfer Station 
(Utility) 

Socorro 
County X  X X Unk 5,000 3,000 Not 

Available Not Available N/A 

Polvadera Transfer Station 
(Utility) 

Socorro 
County X  X X Unk 5,000 3,000 Not 

Available Not Available N/A 

La JoyaTransfer Station (Utility) Socorro 
County X  X X Unk 5,000 3,000 Not 

Available Not Available N/A 

Transfer Station (Riley Rd) Socorro 
County X  X X Unk 30,000 N/A Not 

Available Not Available N/A 

 
1. Value determined provided by the County and City of Socorro 
2. Contents value provided by the County and City of Socorro   
3. Annual Operating Budget – Not available at the time of this HMP development. 
4. Annual Operating Budget divided by 365 days – Not available at the time of this HMP development 

 

Table 13  Village of Magdalena Critical Asset Inventory 

Name or Description Asset 
Sources of 
Information C
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Size of 
Building 
(sq. ft.) 

Replacemen
t Value ($)1 

Contents 
Value ($)2 

Function 
Use or Value 

($)3 

Displacement 
Cost ($ per 

Day)4 

Occupancy 
or capacity  

(#) 

Fire Station (Shelter) Village X X   Unk 477,930 568,000 91,258 250 50 

Old City Hall / Library Village X    Unk 233,730 50,000 23,999 66 30 

Community Building (Shelter) Village X X  X Unk 377,125 50,000 7,427 20 100 

Health Clinic Village X X X X Unk 350,000 180,000 120,000 329 50 

Rodeo Kitchen Bldg (Shelter) Village X X X X Unk 21,750 1,500 2,500 10 50 

City Hall Village X  X X Unk 575,000 25,000 367,944 1,008 60 

Lagoon Village   X X Unk 2,500,000 N/A 75,000 205 N/A 

Water Pump House (Trujillo) Village X  X X Unk 2,469 3,000 2,000 10 N/A 

Water Pump House (Park) Village X  X X Unk 3,197 3,000 2,000 10 N/A 

Water Pump House (Spear) Village X  X X Unk 3,197 3,000 2,000 10 N/A 
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Water Pump House (Benjamin) Village X  X X Unk 3,197 3,000 2,000 10 N/A 

Water Tank Village X  X X Unk 102,154 N/A 2,000 10 N/A 

Water Tank Village X  X X Unk 93,525 N/A 2,000 10 N/A 

Water Tank Village X  X X Unk 135,663 N/A 2,000 10 N/A 

Steers Pump House Village X  X X Unk 48,972 3,000 2,000 10 N/A 

Transfer Station (Riley Rd) Village X  X X Unk 30,000 N/A 2,000 10 N/A 

 
1. Value determined provided by the Village of Magdalena 
2. Contents value provided by the Village of Magdalena.  Fire Station Contents per inventories.   
3. Annual Operating Budget 
4. Annual Operating Budget divided by 365 days 

 

Table 14  New Mexico Institute of Mining & Technology Critical Asset Inventory 

Name or Description Asset 
Sources of 
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Size of 
Building 
(sq. ft.) 

Replacement 
Value ($)1 

Contents 
Value ($)2 

Function 
Use or 

Value ($)3 

Displacement 
Cost ($ per 

Day)4 

Occupancy 
or capacity  

(#) 

AOC-VISITING SCIENTIST QRTS NMT   X X Unk 659,668 150,000 Not 
Available Not Available 25 

AUX-ALTAMIRANO APTS. NMT X  X X Unk 5,105,368 400,000 Not 
Available Not Available 40 

AUX-BACA HALL NMT X  X X Unk 400,796 100,000 Not 
Available Not Available 50 

AUX-CHILD CARE CENTER NMT X X X X Unk 143,339 75,000 Not 
Available Not Available 50 

AUX-DRISCOLL HALL NMT   X X Unk 826,993 200,000 Not 
Available Not Available 75 

AUX-FITCH HALL NMT   X X Unk 1,909,948 300,000 Not 
Available Not Available 75 

AUX - Desert Willow Apartments NMT X X X X Unk 1,723,646 400,000 Not 
Available Not Available 40 

AUX - Mountain Springs 
Apartments NMT X X X X Unk 3,000,000 300,000 Not 

Available Not Available 40 

AUX-PRESIDENT'S HALL NMT X  X X Unk 355,424 100,000 Not 
Available Not Available 50 

AUX-SOUTH HALL NMT X  X X Unk 905,873 200,000 Not 
Available Not Available 50 

AUX-WEST HALL (dorm) NMT X X X X Unk 400,000 100,000 Not 
Available Not Available 50 

BROWN HALL  NMT X  X X Unk 1,580,254 250,000 Not 
Available Not Available 60 

EMRTC BUILDING OFFICE 
COMPLEX NMT X  X X Unk 5,327,101 1,000,000 Not 

Available Not Available 90 

FIDEL STUDENT CENTER NMT X  X X Unk 19,744,680 750,000 Not 
Available Not Available 75 

GYMNASIUM NMT   X X Unk 611,656 100,000 Not 
Available Not Available 100 

I S D BUILDING  NMT X  X X Unk 244,926 250,000 Not 
Available Not Available 25 

MACEY CENTER NMT   X X Unk 4,117,868 250,000 Not 
Available Not Available 50 

PLAYAS BUILDINGS NMT   X X Unk 3,726,623 500,000 Not 
Available Not Available 40 



SSEECCTTIIOONN  11  ––  IINNTTRROODDUUCCTTIIOONN  
 
 

63 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

Name or Description Asset 
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Size of 
Building 
(sq. ft.) 

Replacement 
Value ($)1 

Contents 
Value ($)2 

Function 
Use or 

Value ($)3 

Displacement 
Cost ($ per 

Day)4 

Occupancy 
or capacity  

(#) 

PP-BLDS & GND COMPOUND NMT    X Unk 36,500 100,000 Not 
Available Not Available 25 

PP-CAMPUS POLICE CK POINT NMT X  X X Unk 64,526 30,000 Not 
Available Not Available 10 

PP-GROUNDS SHOP WEST NMT    X Unk 112,063 75,000 Not 
Available Not Available 10 

PP-HAZARDOUS WASTE BLDG  NMT X  X X Unk 105,821 60,000 Not 
Available Not Available 15 

Purchasing Office NMT   X X Unk 319,274 100,000 Not 
Available Not Available 25 

PP-PLUMBING & ELEC BLDG NMT X X X X Unk 63,705 50,000 Not 
Available Not Available 15 

PP-WAREHOUSE (TIN CAN 
SHIPPING) NMT    X Unk 132,103 45,000 Not 

Available Not Available 10 

PUMP HOUSE RESEARCH PK NMT    X Unk 21,329.01 40,000 Not 
Available Not Available 10 

Skeen Library/Study Rooms  NMT    X Unk 5,499,422 250,000 Not 
Available Not Available 75 

SPEARE (OLD LIBRARY) NMT    X Unk 2,586,100 350,000 Not 
Available Not Available 60 

Health Center/Fidel Center NMT X X X X Unk 474,738 350,000 Not 
Available Not Available 75 

TELECOM (Remod old PIO) NMT X  X  Unk 2,586,100 350,000 Not 
Available Not Available 10 

WELLS HALL NMT    X Unk 474,738 350,000 Not 
Available Not Available 50 

BUSHMAN WELL AND PUMP 
HOUSE NMT X  X X Unk 226,683 250,000 Not 

Available Not Available 10 

HEATING PLANT NMT X  X X Unk 1,130,978 500,000 Not 
Available Not Available 10 

HOLMES WELL HOUSE NMT    X Unk 194,400 100,000 Not 
Available Not Available 10 

MACEY PUMP HOUSE NMT X X X X Unk 255,900 250,000 Not 
Available Not Available 5 

KELLY DOGHOUSE NMT    X Unk 30,000 50,000 Not 
Available Not Available 10 

LATTMAN WELL PUMP HOUSE NMT X X X X Unk 400,000 200,000 Not 
Available Not Available 5 

SARATE PUMP HOUSE NMT X X X X Unk 78,400 50,000 Not 
Available Not Available 5 

 
1. Value determined provided by New Mexico Tech 
2. Contents value provided by New Mexico Tech   
3. Annual Operating Budget – Not available at the time of this HMP development. 
4. Annual Operating Budget divided by 365 days – Not available at the time of this HMP development. 

 
Data collected determined the number of critical structures, replacement and contents values at 
risk in the event of the natural hazard event Table 14 provides an overview of those critical 
facilities for each jurisdiction identified in this HMP and estimated values.  This data provides a 
foundation for the county to build upon in the future that will support the development of 
mitigation strategies to enhance Socorro County Multi-Jurisdictions infrastructure and save 
lives.  Additional information is discussed in Section 3, Socorro County Vulnerabilities. 
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Table 15  Total Identified Critical Facilities per Jurisdiction and Estimated Values 

Facility Socorro 
County 

City of 
Socorro 

Village of 
Magdalena 

New Mexico 
Tech 

Projected Value 
Estimate 

Government 5 1 1 1 13,622,101 

Elderly Centers/Shelters 3 2 2 0 2,502,875 

Utility/Services 9 0 10 13 8,565,256 

Fire – HAZMAT 10 1 1 0 3,592,930 

Health Services 0 1 1 1 1,213,738 

Police Dept. 0 1 1 1 298,256 

School / Housing 0 0 0 6 57,427,440 

Total $87,222,596 
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Plan Development Process 
 
Multi-Jurisdictional Approach 
Socorro County took a multi-jurisdictional approach to preparing its hazard mitigation plan.  To 
undertake such a regional planning effort, all jurisdictions needed to involve its member 
municipalities since only they have the legal authority to enforce compliance with land use 
planning and development issues.  Each jurisdiction (New Mexico Tech, City of Socorro, County 
of Socorro and the Village of Magdalena) each provided some type of resource  (i.e., funding, 
data, Geographic Information System (GIS), etc.) to support the development of this hazard 
mitigation plan.   
 
Throughout the plan development process, the New Mexico Tech Emergency Planner (NMTEP) 
worked tirelessly to involve the county and two municipalities. These local jurisdictions were not 
only invited to participate but were truly guided through the entire phased process. A letter of 
invitation was sent inviting jurisdictions, departments, and agencies of the mitigation effort and 
requested their participation (Appendix A, page 275).  At the beginning of the process, the 
NMTEP was notified by all county and two municipalities that they were interested in 
participating.  In addition, the following stakeholder entities participated through attending at 
least one meeting or responding to at least one questionnaire. 
 
Socorro Transportation New Mexico Association of Counties 
Socorro Fire Department New Mexico Tech, Bureau of Geology 
Abeytas Fire Department Hop Canyon Volunteer Fire Department 
Midway Fire Department New Mexico State Police, Central Region 
New Mexico State Police New Mexico Flood Managers Association 
Bureau of Land Management New Mexico Department of Transportation 
New Mexico State Land Office Lincoln County Office of Emergency Management 
Socorro County Sheriff’s Office The Navajo Nation Tribal Government, Alamo Chapter 
Pueblo of Isleta Police Department Luis Lopez Homeowners Association 

NM Department of Homeland Security & Emergency Management 
 

While the County did retain the services of a consultant (B-Sting Ventures, LLC) to guide 
participants through the process and author the plan, participating jurisdictions contributed 
throughout the overall planning process. 
 
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 preparation of Hazard Mitigation Plans, 
FEMA established the Hazard Mitigation Grant Program (HMGP).   Funding for development of 
the Socorro County Multi-Jurisdictional Hazard Mitigation Plan was provided by grant through 
the Federal Emergency Management Agency and funding the New Mexico Department of 
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Homeland Security and Emergency Management.  This grant funding was provided to establish 
the County’s and New Mexico Tech long-term strategy for reducing its risks from natural 
hazards.   New Mexico Tech was the recipient of the funding with the New Mexico Tech 
Emergency Planner responsible for coordinating planning and development of the hazard 
mitigation plan. 
 
Plan Preparation 
The Socorro County Multi-Jurisdictional Hazard Mitigation Plan is a collaborative effort of the 
work of many people who comprise the Socorro County Mitigation Planning Group (MPG). The 
MPG, under the direction of the NMTEP formed in May 2008. New Mexico Tech retained the 
services of B-Sting Ventures, LLC (the contractor) in February of 2010 to support the planning 
process and produce the plan. The MPG addressed specific topics related to the development 
of the Socorro County Multi-Jurisdictional Hazard Mitigation Plan. Between meetings, members 
provided information to NMTEP.  
 
Upon formation of the MPG, a meeting was held to discuss the content of the plan. A letter of 
invitation was sent requesting participation from various local, tribal, state, and federal 
departments and agencies.  The approach taken by Socorro County relied on sound planning 
concepts and a methodical process to identify County 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: 
 
Project Initiation 
At the start of the mitigation planning process Glenda Chavez, NMTEP, made presentations 
about the Plan to the Socorro County and Socorro City councils, the Village of Magdalena 
Council and the campus leadership and solicited their input for developing the plan.  New 
Mexico Tech hosted a kick-off meeting on May 15, 2008 at 10:00 a.m.  at the Socorro County 
Annex located at 198 Neel, Socorro, NM. This meeting identified the purpose of mitigation 
planning, the importance of public input during plan development, how the plan will enable the 
county to seek federal funding for hazard mitigation projects and what is required from each 
jurisdiction to successfully develop the mitigation plan.  Following the initial meeting, the Socorro 
County Fire Marshal and Office of Emergency Management (OEM) presented a series of 
community workshops and public meetings throughout Socorro County.  These public meetings 
addressed concerns about natural hazards in the community and introduced the mitigation plan 
development and encouraged public input and information for developing this plan.  Meetings 
times and locations included: 

• Monday, July 14, 2008 at 6:00 p.m. – San Antonio Community Center 
• Tuesday, July 15, 2008 at 6:00 p.m. – Abeytas Fire Statio 
• Wednesday, July 16, 2008 at 6:00 p.m. – NM Tech Library 
• Monday, July 21, 2008 at 2:00 p.m. – Alamo Chapter House 
• Monday, July 21, 2008 at 6:00 p.m. – Village of Magdalena Senior Center 
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• Tuesday, July 22, 2008 at 6:00 p.m. – Lemitar, Midway Fire Station 
• Wednesday, July 23, 2008 at 6:00 p.m. – Veguita – Las Nutrias Senior Center 

 
Presentations for each of the public meetings were provided by NM Tech and Socorro County 
OEM.  A copy of the public announcement is provided in Appendix A. 
 
In August 2008, the MPG began working on the Socorro County Multi-Jurisdictional Hazard 
Mitigation Plan.  Meetings were held with the MPG and assignments were made to the 
members for gathering data, taking photos, constructing data on past hazards, conducting 
meetings (internally with village, city, county, and NMT departments.   Throughout the process, 
the Socorro Local Emergency Planning Committee were brought into the process to provide 
data that will support past events and to offer mitigation strategies and actions that will serve the 
jurisdictions in the county.   Additionally, the MPG gathered data from the Bureau of Geology, 
National Weather Service, met individually with the County, Village, City, State Land Office 
personnel and met with local citizens to discuss past natural hazard events and continued 
research to obtain photos and specific dates of the specific event. 
 
In February 2010, BSV, a consulting firm, was selected by New Mexico Tech to assist in 
creating a hazard mitigation plan for submission to NMDHSEM and FEMA Region VI.  BSV 
worked with Glenda Chavez, the NMTEP, to review current processes, what has been 
accomplished to date and what data has been gathered.  BSV worked with Ms. Chavez to setup 
two public meetings to bring the jurisdictions up to date with the planning and expectations of 
additional information and once the draft plan is sent for their review. Meetings were held at the 
following locations: 

• Monday, March 22, 2010 at 10:00 a.m. – Village of Magdalena Village Hall 
• Monday, March 22, 2010 at 2:00 p.m. – Socorro County Annex Building 

The communities that participated in the planning process and intend to adopt the Plan include: 
the City of Socorro, the Villages of Magdalena and New Mexico Institute of Mining and 
Technology.  Socorro County includes all the unincorporated areas of the County and was 
represented by the Socorro County Emergency Manager and other County personnel as listed 
above. The County intends to adopt the Plan.  An invitation was provided to the State Hazard 
Mitigation Officer, but the individual was unable to attend. In place of the SHMO was the Area 
Preparedness V coordinator.  The coordinator attended each meeting and provided valuable 
insight to the importance of HMP and how each community can use to benefit mitigation 
strategies for each jurisdiction.   Appendix A contains copies of meeting minutes and attendees. 
Appendix B provides an overview of responses to questionnaires and additional information 
from Socorro County, City of Socorro, Village of Magdalena and New Mexico Institute of Mining 
and Technology on determining which natural hazards rank highest in the county.  In addition, 
the DHSEM State Hazard Mitigation Officer (SHMO) conducted site visits on July 23, 2009 and 
October 13, 2009 to assist in mitigation planning and provide any additional support in 
developing the hazard mitigation plan. 
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During plan development, the contractor sent sections of the HMP to the NMTEP, who 
disseminated the information to MPG members for review. All members of the MPG were kept 
informed by personal meetings, email or telephone. Their input was shared with the MPG 
members through discussion at MPG meetings, email, telephone and through personal contact. 
The MPG members then submitted revisions or additional details. The NMTEP 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 MPG members for review 
on December 20, 2010 with comments due to NMTEP and BSV no later than January 3, 2010. 
A complete “final” draft was sent to NMDHSEM for review in January 2011.  The plan was 
provided to FEMA for review on March3, 2011. Once the plan is approved, the HMP will be 
adopted by the county and jurisdictions identified in this Plan. The Disaster Mitigation Act (DMA) 
of 2000 (DMA2K) stipulates the minimum content of all local hazard mitigation plans. The 
Socorro County Hazard Mitigation Plan meets or exceeds the required content for a “standard” 
local hazard mitigation plan. The MPG 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 MPG identified natural hazards that 
potentially threaten all or portions of the County. Where possible, specific geographic areas 
subject to the impacts of the identified hazards were mapped using GIS. The MPG considered 
the probability of a hazard occurring in an area and its impact on public health and safety, 
property, the economy, and the environment. 
 
The MPG had access to information and resources regarding hazard identification and risk 
estimation, although the level of detail varied among the participating jurisdictions. Planning 
team members representing individual jurisdictions provided hazard specific maps, such as 
floodplain delineation maps, whenever possible and performed GIS-based analyses of hazard 
areas and the location of infrastructure, critical facilities, and other properties located within their 
jurisdictions.  The MPG 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 MPG also reviewed the history of disasters in the County and assessed the need 
for specific mitigation actions based on the type and location of damage caused by past events. 
 
Finally, the assessment of community vulnerabilities included a review of existing codes, plans, 
policies, programs, and regulations used by local jurisdictions to see if existing provisions and 
requirements adequately address the hazards that pose the greatest risk to the community. If 
needed, the participating jurisdictions 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 County, a series of goals and objectives were identified by the MPG to 
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guide subsequent planning activities. In addition, a series of alternative mitigation actions were 
identified to address these goals and objectives on a community by community basis. 
 
Mitigation Plan and Implementation Strategy – The MPG met on November 28, 2010 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, all incorporated municipalities’ governments were 
contacted to solicit participation in the process.  New Mexico Tech, Socorro County, the City of 
Socorro and the Village of Magdalena provided representatives to the Planning Team meetings. 
Opportunities were also provided for interested parties and communities to review and comment 
on the work-in-progress for the Plan. 
 
Public Involvement – The MPG conducted a series of public involvement initiatives to educate 
stakeholders about their risks, involve them in identifying issues, and educate them about 
mitigation options available to them. The initiatives included: 

• Targeted Stakeholder Meetings: New Mexico Tech hosted a kick-off meeting on May 15, 
2008 at 10:00 a.m. at the Socorro County Annex located at 198 Neel, Socorro, NM.    
This meeting identified the purpose of mitigation planning, the importance of public input 
during plan development, how the plan will enable the county to seek federal funding for 
hazard mitigation projects and what is required from each jurisdiction to successfully 
develop the mitigation plan.  Additionally, the Socorro County Fire Marshal and Office of 
Emergency Management presented a series of seven community workshops and public 
meetings throughout Socorro County.  These public meetings addressed concerns about 
natural hazards in the community and introduced the mitigation plan development and 
encouraged public input and information for developing this plan.  Presentations for each 
of the public meetings were provided by NM Tech and Socorro County OEM.  Meeting 
announcements were announced in the local newspaper and official letters were sent to 
those organizations important to the process.  

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

• Press Releases to announce the availability of the Draft Hazard Mitigation Plan for public 
review and comment (see Appendix A for copies of public notices).  Press releases were 
printed in the local newspaper El Defensor Chieftain and Mountain Press.  Copies of the 
Plan were available for two weeks in the New Mexico Tech Emergency Mangers office, 
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the Socorro County Emergency Managers office and the Village of Magdalena Village 
Hall. 

• Presentations to the Socorro County Commissioners, City of Socorro Council and the 
Village of Magdalena 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 individual jurisdictions to seek approval and adoption of the Plan. In 
addition, the copies of the Plan were made available to each jurisdiction for review and 
comment.   

 
Regulatory Compliance – 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 Socorro County’s, every five years. This means that the Hazard Mitigation Plan for 
Socorro County uses a five year planning horizon that is designed to carry the County through 
the next five years, after which its assumptions, goals, objectives, etc. will be revisited and the 
plan resubmitted for approval 
 
Mitigation Planning Participants 
The members of the MPG 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 list of the SCMPG members is provided in Table 16. The NMTEP 
coordinated the formation of this plan.  

Table 16  Socorro County Mitigation Planning Group (SCMPG) 

Mitigation Planning Group 
Name Organization Phone Email Contribution 

Glenda Chavez NM Tech OEP 575.835.6745 gchavez@admin.nmt.edu 

Project Manager - arranged 
for meetings, provided 
documents to stakeholders, 
provided background 
hazard history and NM 
Tech vulnerabilities. 

Fred Hollis Socorro County 
OEM 

575.835.8461 fhollis@co.socorro.nm.us 

Provided hazard history for 
Socorro County, identified 
mitigation goals and 
actions for the plan 
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Mitigation Planning Group 
Name Organization Phone Email Contribution 

Jerry Wheeler Socorro County 
OEM 

575.835.8119 jwheeler@co.socorro.nm.us Provided wildfire data and 
mitigation actions 

Bear Albrecht 
Socorro County 
OEM 

575.838.3988 ebear@co.socorro.nm.us 
Provided flood history and 
supported the development 
of mitigation actions 

Randy Trujillo NM State 
Police 

575.835.0741 randy.trujillol1@socorronm.gov 
Provided information 
specific to past hazards 
and mitigation actions  

Joe Gonzales Socorro Fire 
Department 

575.835.3969 sfd@socorronm.gov 

Provided past history on 
natural hazards and 
provided support to 
developing mitigation 
actions 

Dave Love 
Bureau of 
Geology, NMT 

575.835.5146 dave@gis.nmt.edu 
Provided information on 
earthquake data for the 
county and past history 

Willie Lucero NM State Land 
Office 

 wlucero@slo.state.nm.us 

Provided information on 
flood history and other data 
related to natural hazard 
history 

Mike Czosnek 
NM Flood 
Managers 
Assoc. 

 mczosnek@socorronm.gov 

Provided data on past flood 
hazards and potential 
issues for consideration for 
identifying mitigation 
actions 

Jim Wolfe Village of 
Magdalena 

575.854.2261  

Provided past hazard 
history within the village 
and assisted in identifying 
mitigation actions  

Nick Smokovich NM Forestry 
Division 

575.835.9359  

Provided information from 
the forestry department and 
assisted in public outreach 
meetings 

 
The NMTEP kept agencies and subject matter experts that did not participate with the MPG on 
a regular basis informed of the status and content of the plan. They will receive copies of the 
approved plan soon after it is approved in order for them to comment and correct errors and 
omissions for future updates. The Socorro County Emergency Manager 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 county website. 
 
The Socorro County Multi-Jurisdictional Hazard Mitigation Plan 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 Socorro County 
Emergency Manager will continue to ask MPG members and other subject matter experts to 
provide input related to their specific agency plans, procedures, and regulations. Subsequent 
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meetings of the MPG will discuss and possibly incorporate specific recommendations into future 
updates of the plan. 
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Section 2 – Hazard Identification / Risk Assessment    
 

Overview 
 
Section Two: Hazard Identification/Risk Assessment summarizes the results of the first 
fundamental task in the planning process wherein hazards that may affect Socorro County 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 
occurrence. The steps in the process include: 
 
 Hazard Identification - investigates the existence of certain types of natural and human 

caused conditions in and around the County. Hazards that have harmed the County 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 within Socorro 
County that may have occurred in recent history. The City of Socorro is in a 100-year 
floodplain and has experienced flooding since the city was established in the early 1500s. 

 
 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 national maps available online from sources such as the U.S. 
Geological Survey (USGS), ESRI (a GIS software development firm), and the University of 
New Mexico to further investigate the possible implications of a range of hazards. The data 
sets used to generate the assessment were sometimes out of date or lacked sufficient data. 
In those cases, hazard probabilities and severities identified in this document are discussed 
in broad terms, reflecting the lack of available detailed information. These data limitations 
are discussed in the appropriate sections. 

 
 Vulnerability Assessment - uses the information generated in the hazard identification and 

profiles to identify locations where Socorro County 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 County 
and its municipalities 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 2000 Census. 

 
 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 
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hazards—determine a structure’s ability to withstand hazards. In Socorro County, much of 
this type of detailed information is not yet available. Projected loss estimates used in this 
document are based on 2000 U.S. Census data. The percentage of potential damage to 
structures varies 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 County 
Hazard Mitigation Plan to comply with the DMA 2000. This section identifies the natural hazards 
that can occur within the county and provides a systematic analysis of risk and vulnerability to 
which the county’s population and critical infrastructure are subject.  In the past, the Stafford Act 
only provided funding for disaster response and recovery and the Hazard Mitigation Grant 
Program (HMGP). DMA 2000 stresses the importance of hazard mitigation planning through the 
HMGP and establishes new requirements for HMGP and the Public Assistance Program.  
 
DMA 2000 is intended to facilitate cooperation between the state and 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 county and those 
jurisdictions identified in this Plan to project their mitigation needs, resulting in faster allocation 
of funding and more effective risk reduction projects. 
 
Hazard Analysis 
The geographic area in which Socorro County is located contains a number of natural hazards 
of sufficient likelihood of occurrence to warrant discussion.  Hazards the MPG identified as 
significant to include in this HMP plan include: 
 

• Flood/Flash Flooding 
• Severe Weather (to include thunderstorm, hail, lightening, winter storms) 
• Wildfires 
• High Winds 
• Drought 
• Extreme Heat 
• Earthquake 

 
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 
county, 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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Hazard Identification 
 
The first step in preparing a risk assessment for the multi-jurisdiction is to identify which natural 
hazards affect the county.  Numerous documents were consulted to include:  

• New Mexico Natural Hazard Mitigation Plan; October 2007;  
• Valencia County Natural Hazard Mitigation Plan; December 2006; and 
• Other documents and information provided by each jurisdiction identified in the HMP 

These Hazard Mitigation Plans were reviewed because of their proximity to the county.   
Information provided from these documents were used to provide the MPG with other 
jurisdictions assessment of hazards and why identified and use as an assessment in 
determining natural hazard risks the county and jurisdictions profiled in this HMP may be 
vulnerable too.  Table 17 presents a description of the hazards that were identified as likely to 
occur, how they were identified, and why they were identified.  As noted, hazard identification 
involved a combination of input from concerned residents and preliminary research from several 
state and federal resources. 

Table 17  Summary of Hazard Investigation 
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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; coordinates emergency rescue and response 
efforts; provides emergency resources; and provides other related activities/funding in the 
process of aiding citizens and local governments in a nationally-declared disaster. Tables 18, 19 
and 20 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), with 
an indication as to whether Socorro County was part of the declared area. 

Table 18  State of New Mexico Major Disaster Declarations:  1954 - 2010 

Year Date Disaster Type Disaster Number Socorro County Declared? 

2010 09/13 Severe Storms and Flooding 1936 Yes 

2008 14 Aug Severe Storms & Flooding 1783 No 

2007 S Apr Severe Storms & Tornadoes 1690 No 

2006 30 Aug Severe Storms & Flooding 1659 Yes 

2004 29 Apr Severe Storms & Flooding 1514 No 

2000 13 May New Mexico Wildfire 1329 No 

1999 29 Sep Severe Storms & Flooding 1301 No 

1998 29 Jan Severe Winter Storms 1202 Unknown 

1993 7 Jun Flooding, Severe Storm 992 Unknown 

1992 18 Jun Flooding, Hail, Thunderstorms 945 Unknown 

1985 18 Jan Severe Storms, Flooding 731 Unknown 

1984 6 Sep Severe Storms, Flooding 722 Unknown 

1983 24 Oct Severe Storms, Flooding 692 Unknown 

1979 23 Jun Severe Storms, Snowmelt, Flooding 589 Unknown 

1979 29 Jan Flooding 571 Unknown 

1973 11 May Severe Storms, Snow Melt, Flooding 380 Unknown 

1972 20 Nov Heavy Rains, Flooding 361 Unknown 

1972 20 Sep Heavy Rains, Flooding 353 Unknown 

1972 1 Aug Severe Storms, Flooding 346 Unknown 

1965 1 Jul Severe Storms, Flooding 202 Unknown 

1955 15 Aug Flood 38 Unknown 

1954 31 Oct Flood 27 Unknown 

Source:  FEMA online at http://www.fema.gov/femaNews/disasterSearch.do 

 
Table 19  State of New Mexico Emergency Declarations: 1954 - 2010 

Year Date Disaster Type Disaster Number Socorro County Declared? 

2005 7 Sep Hurricane Katrina Evacuation 3229 No 
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Year Date Disaster Type Disaster Number Socorro County Declared? 

2000 10 May New Mexico Fire 3154 No 

1998 2 Jul Extreme Fire Hazard 3128 Yes 

1997 2 Mar Drought 3034 No 

Source:  FEMA online at http://www.fema.gov/femaNews/disasterSearch.do 

 

Table 20  State of New Mexico Fire Management Assistance Declarations:  1954 - 2010 

Year Date Disaster Type Disaster 
Number 

Was Socorro 
County Declared? 

2010  06/02/2010 Rio Fire 2843 No 

2010  05/24/2010 Cabazon Fire 2842 No 

2009  05/07/2009 Buckwood Fire 2818 No 

2008  06/25/2008 Big Springs Fire 2777 No 

2008  04/21/2008 Trigo Fire 2762 No 

2007  11/21/2007 Ojo Peak Fire 2741 No 

2007  02/24/2007 Belen Fire 2682 No 

2006  06/21/2006 Rivera Mesa Fire 2647 No 

2006  06/16/2006 Malpais Fire 2644 No 

2006  04/12/2006 Ojo Feliz Fire 2636 No 

2006  03/01/2006 Casa Fire 2631 No 

2006  01/02/2006 Southeast New Mexico Fire 2600 No 

2004  06/18/2004 Bernardo Fire 2522 No 

2004  05/25/2004 Peppin Fire 2518 No 

2003  06/25/2003 Atrisco Fire (Formerly Bosque Fire) 2472 No 

2003  05/10/2003 Walker Fire 2467 No 

2002  08/26/2002 Lakes Fire Complex 2459 No 

2002  06/13/2002 Roybal Fire Complex 2424 No 

2002  06/06/2002 Ponil Fire 2416 No 

2002  06/04/2002 Cerro Pelado Fire 2415 No 

2002  06/04/2002 Turkey Fire 2414 No 

Source:  FEMA online at http://www.fema.gov/femaNews/disasterSearch.do 

 
As identified in Table 17, only these 7 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 impact. 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 HAZUS–MH application. Future impacts have the capability of changing this plan and may 
necessitate revision before that identified in Section 4 Plan Maintenance.  Information about 
hazardous events was obtained by reviewing past state and federal declarations of disasters, 
conducting internet searches, and interviewing MPG members. 
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Hazard Profiles and Vulnerability 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 jurisdictions as determined by the Mitigation 
Planning Team.  Table 21 summarizes the comparison of each jurisdiction’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 an Emergency Manager 
and Planner, resident, and Town Council hazard vulnerability assessment.  Appendix B 
provides an example of the assessment used for determining each jurisdictions risk the 
identified natural hazards.  
 

Table 21  Multi-Jurisdictional Risk Assessment 

Multi-Jurisdictional Risk Assessment 

Hazard 
Socorro County Socorro Village of Magdalena New Mexico Tech 

Risk Extent Freq Risk Extent Freq Risk Extent Freq Risk Extent Freq 

Flood High Medium High High Medium High High Medium High High Medium Medium 

Severe Weather 
including 
Thunderstorms, 
Hail, Lightning, 
Winter Storms 

Medium Medium Medium Medium Medium Medium Medium Medium High High High High 

Wildfire/WUI High High High High High High High High High Low High Low 

High Wind Medium Low Medium Medium Low Medium Medium Medium Medium Medium Medium Medium 

Drought Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium Medium 

Extreme Heat Low Low Low Low Low Low Low Medium Medium Low High High 

Earthquake Low High Low Low High Low Low Medium Low Medium High Low 

High: Extreme probability to hazard, 75% chance of occurrence in any given year 
Medium: Average probability to hazard, 50% chance of occurrence in any given year 
Low: Small probability to hazard, 25% chance of occurrence in any given year 
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Flood / Flash Floods 
 
Overview – Flood/Flash Floods in Socorro County, New Mexico 
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 United States involve 
inundation of floodplains (Figure 6) associated with rivers and streams and shoreline inundation 
along lakes and coastlines. 
 

Figure 6  Definition Sketch for Floodplains 

 
            Source: Understanding Your Risks – FEMA Publication 386-2, page 2-12 
 
This type of flooding typically results from large-scale weather systems generating prolonged 
rainfall from locally intense storms or 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 Mexico and Socorro County experience riverine flooding, flash flooding is a more 
common and a more damaging type of flooding. 
 
Flash floods are aptly named: they occur suddenly after a brief but intense downpour; they 
move quickly and end abruptly. Although the duration of these 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 United States 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. 
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Flash floods also result as a secondary effect from other types of disasters, including large 
wildfires. Wildfires remove vegetative cover and alter soil characteristics, increasing the quantity 
and velocity of storm water runoff. In addition, drought conditions exacerbate flash flooding and 
erosion due to soils becoming hydrophobic and increasing velocity of storm water runoff.  
Floods can cause erosion along riverbanks and undermine buildings and bridges, tear out trees, 
wash out access roads, and cause of loss of life and injuries. 
 
National Flood Insurance Program 
In 1968, Congress created the National Flood Insurance Program (NFIP) in response to the 
rising cost of taxpayer funded disaster relief for flood victims and the increasing amount of 
damage caused by floods. The Federal Insurance and Mitigation Administration (FIMA) manage 
the 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 territories participate in the NFIP by 
adopting and enforcing floodplain management ordinances to reduce future flood damage. In 
exchange, the NFIP makes federally backed flood insurance available to homeowners, renters, 
and business owners in these communities. 
 
The NFIP Community Rating System (CRS) was implemented in 1990 as a program to 
recognize and encourage community floodplain management activities that exceed minimum 
NFIP standards. The National Flood Insurance Reform Act of 1994 codified the CRS in the 
NFIP. Under the CRS, flood insurance premium rates are adjusted to reflect the reduced flood 
risk resulting from community activities that meet the three goals of the CRS: (1) reduce flood 
losses; (2) facilitate accurate insurance rating; and (3) promote the awareness of flood 
insurance.  
 
Flood damage is reduced by nearly $1B a year through partnerships with NFIP and CRS 
communities, the insurance industry, and the lending industry. Buildings constructed in 
compliance with NFIP building standards also suffer approximately 80% less damage annually 
than those not built in compliance. Further, every $3 paid in flood insurance claims saves $1 in 
disaster assistance payments.  
 
The NFIP is self-supporting for the average historical loss year, which means that operating 
expenses and flood insurance claims are not paid for by the taxpayer, but through premiums 
collected for flood insurance policies. The program has borrowing authority from the U.S. 
Treasury for times when losses were 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 
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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 occur in low-to-moderate 
risk areas.  
 
The most widely adopted design and regulatory standard for floods in the United States is the 
1% annual chance flood and this is the standard formally adopted by FEMA. The 1% annual 
flood, also known as the base flood elevation, has a 1% chance of occurring in any particular 
year. It is also often referred to as the “100-year flood” since its probability of occurrence 
suggests it should only reoccur once every 100 years (although this is not the case in practice). 
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 only occur in 1% of all years. 
 
According to FEMA, Socorro County has been an active participant in the National Flood 
Insurance Program since August 2008.  Since participating in the program, 212 NFIP policies 
were in force in Socorro County (to include Socorro City/Village of Magdalena) as of April 30, 
2011, for a total flood insurance coverage of $38,582,500.00 (Table 22). A total of $18,369 has 
been paid out in Socorro County for flood damage since the establishment of the NFIP in 1978.  
At present, there are no identified repetitive-loss properties in Socorro County. 

Table 22  National Flood Insurance Statistics for Socorro County 

NFIP Flood Insurance Statistics for Socorro County 
(1/1/1978 = 03/31/2010) 

Policies In-force 212 

Insurance In-force $38,582,500 

Premiums In-force $200,568 

Total Losses 6 

Total Payments $18,369 

Data includes the jurisdictions of Socorro County, City of Socorro and 
the Village of Magdalena 

       Source:  http://www.fema.gov/business/nfip/statistics/pcstat.shtm 

 

Current Status of DFIRMs Maps 
Most floodplain maps for the State of New Mexico are very old and in need of revision. 
Unfortunately, ten of the New Mexico countywide flood hazard maps will remain out outdated.  
In many cases, the older maps reflect outdated flood hazard information that limits their utility for 
insurance and floodplain management purposes.  Additionally, most of the maps were prepared 
using road network information and manual cartographic techniques that are now outdated.   
This makes the maps difficult for State and local customers to use and expensive for FEMA and 
the State of New Mexico to maintain.  However, as a result of the previous four years mapping 

http://www.fema.gov/business/nfip/statistics/pcstat.shtm�
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of efforts New Mexico currently has three completed counties, nine preliminary studies 
completed and ten studies in process; no mapping activities are planned for ten counties, with 
one county’s study on-hold as directed by the Regional Map Center, as shown below in the 
Figure 7.  New Mexico’s goal is to complete the remaining mapping activities in 2008/09.  
Socorro County is one of those counties who are currently in the progress of mapping out 
floodplains in the county. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This plan utilizes the existing FIRM (Socorro County/City of Socorro, 1988; Village of 
Magdalena, 1978).  Current flood zones identified are described below: 
 

• Moderate to Low Risk Areas:  In communities that participate in the NFIP, flood 
insurance is available to all property owners and renters with moderate to low risk. 

 
• Zones B, C, and X (present in Socorro County / City of Socorro):  Areas with less 

than a 1% chance of flooding each year; areas that have less than a 1% chance of sheet 
flow flooding with an average depth of less than 1 foot; areas that have less than a 1% 
chance of stream flooding where the contributing drainage area is less than 1 square 

Figure 7  DFIRMs Status Map 
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mile; or areas protected from floods by levees. No base flood elevations or depths are 
shown within these zones. 
 

• High Risk Areas:  In communities that participate in the NFIP, mandatory flood 
insurance purchase requirements apply to all A zones. 

 
• Zone A (present in Village of Magdalena):  Areas with a 1% annual chance of flooding 

and a 26% chance of flooding over the life of a 30 year mortgage. Because detailed 
analyses are not performed for such areas; no depths or base flood elevations are 
shown within these zones. 

 
• Zone AE and A1-A30 (present in Socorro County / City of Socorro):  Areas with a 

1% annual chance of flooding and a 26% chance of flooding over the life of a 30 year 
mortgage. In most instances, base flood elevations derived from detailed analyses are 
shown at selected intervals within these zones. 

 
• Zone AH:  Areas with a 1% annual chance of shallow flooding, usually in the form of a 

pond, with an average depth ranging from 1 to 3 feet. These areas have a 26% chance 
of flooding over the life of a 30-year mortgage. Base flood elevations derived from 
detailed analyses are shown at selected intervals within these zones. 

 
• Zone AO:  River or stream flood hazard areas and areas with a 1% or greater chance of 

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

 
• Zone AR:  Areas with a temporarily increased flood risk due to the building or restoration 

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

 
• Zone A99:  Areas with a 1% annual chance of flooding that will be protected by a 

Federal flood control system where construction has reached specified legal 
requirements. No depths or base flood elevations are shown within these zones. 

 
Undetermined Risk Areas 
 

• Zone D (present in Socorro County):  Areas with possible but undetermined flood 
hazards.  No flood hazard analysis has been conducted. Flood insurance rates are 
commensurate with the uncertainty of the flood risk. 

 
Source: http://www.fema.gov/library/viewRecord.do?id=2324 (on-line FEMA tutorial explaining how to use flood maps) 
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Previous Occurrences – Flood/Flash Flooding 
New Mexico has a long history of flooding and flash flooding problems. Many minor flash flood 
events occur each year during New Mexico’s summer monsoon season. Socorro has been 
plagued with floods during much of the county’s history, some of them extremely destructive. 
Floodplain maps, dated 1978 & 1988 for Socorro County show areas near the Rio Grande that 
are designated as being within 100-year floodplains. The National Climatic Data Center (NCDC) 
reports Socorro County has experienced 16 flood events with $285K in property and $350K in 
crop damage (Table 23).  Table 24 identifies past flood occurrences documented on New 
Mexico Tech.   

Table 23  Flood/Flash Flooding Occurrences 
Flood/Flash Flood Occurrences from 01/01/1950 to 04/30/2010 

Event Type Number of 
Occurrences Deaths Injury Property 

Damage 
Crop 

Damage 
Flood/Flash Flooding 16 0 0 $285,000 $350,000 

Flood/Flash Flooding (Identified by 
Socorro County OEM)1 1 0 0 $951,734 - 

Totals 17 0 0 $1,236,734 $350,000 
1See July – August 2010 previous occurrence below regarding this flood event.   

     Source:  NCDC 
 

Table 24  New Mexico Tech Flood/Flash Flood Occurrences 
New Mexico Tech Flood/Flash Flood Occurrences from 01/19/2004 – 2/2/2007 

Event Type Number of 
Occurrences Deaths Injury Property Damage 

Flood/Flash Flooding 6 0 0 $56,946 

Totals 6 0 0 $56,946 

    Source:  New Mexico Tech Emergency Planner 

 
July 21 – August 5, 2010 – During this period the County of Socorro suffered severe damaged 
caused by heavy rains and flash flooding.  Extensive damage was caused to public property, 
miles of county roads were destroyed, culverts, cattle guards and irrigation ditches which 
resulted in undue human suffering and hardship and threatened the safety, health, welfare and 
well-being of citizens and economic function of the County of Socorro.  According to the Socorro 
County OEM, the flooding resulted in damage to miles of roads to include County Road 91 that 
is a paved main road from Escondida (where the NM State Police Office is located) to Lemitar, 
NM.  NM Road 408 which receives a lot of damage over the years due to flooding and always 
fixed with temp measures until funding could be obtained also was heavily damaged.  NM 408 
has several arroyos that cross it and it has several areas where the water pools several inches 
deep.  Both the County and State initiated disaster declarations (Appendix C) making available 
emergency financial resources to support recovery efforts. Federal PDA Site estimated the 
damages as about $951,734.00. Damage is currently only an estimate as the county during 
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development of this plan was working with state and federal officials to determine the actual 
damage costs. 
 
June 30, 2010 – The area of Luis Lopez received extensive flooding from heavy rains.  Heavy 
flash flooding damaged residential properties and washed out many roads.  Damage from the 
flooding event is still being determined at the time of the writing of this plan.  Photos taken 
(Figure 8) clearly show the aftermath of the flooding.  A map showing the locations in Luis 
Lopez where the flooding occurred is located in Appendix I, Map 10.   
 

Figure 8  Luis Lopez Flooding - Property Flooding and Road Washed Out 

     
Source:  Socorro County Office of Emergency Management 

 
October 5, 2004 – Socorro, NM was struck by a devastating hailstorm that lasted roughly 45 
minutes and producing baseball sized hail.  Following the storm the areas of the city and parts 
of the county experienced flooding.  Additional data is provided in the severe weather section of 
this plan.  Figure 9 illustrates the flooding received from this event. 
 

Figure 9  Flooding in Socorro, NM following Hail Strom 

        
Source:  New Mexico Tech Emergency Planner 
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September 9, 2004 – Electricity went out in parts of western Socorro County and two other 
counties affecting about 4000 customers.  This outage was caused by heavy rains that caused 
flash flooding in the Arroya de la Mantanza, also known as the Brown Arroya.  Rushing waters 
had taken out two transmission poles about 3.1 miles west o the National Guard Armory on U.S. 
60 and the 69,000 volt line to the Magdalena power substation along with them. 
 
July 2002 – Local news reports reported heavy rain showers leading to flash flooding in parts of 
the county causing server damage in the county’s northern end where several roads south and 
east of Las Nutrias were washed out.  Several homes in the Las Nutrias area were damaged by 
flood and a trailer park in the City of Socorro was flooded out by rising waters. 
 
New Mexico Tech – New Mexico Tech routinely experiences flooding at the Desert Willow 
Apartments, southern end of the campus.  Figure 10 illustrate the problems faced by the 
campus.  Efforts are being reviewed to construct drainage that will eliminate this continuous 
problem.   Appendix H provides additional photos of the flood problems experienced by the 
campus. 
 

Figure 10  New Mexico Tech Desert Willow Apartments Flood Issues 

 
             Source:  NM Tech Emergency Planner 
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August 2006 – During monsoon rains, the northern most section of the campus experienced 
flash flooding.  Though no building were loss, the flash flooding caused major changes to the 
terrain carving out and removing much large sections of the natural arroyo Figure 11. 
 

Figure 11  Flash Flooding on New Mexico Tech Landscape 

 
       Source:  New Mexico Tech Emergency Planner 
 
Events recorded prior to the NCDC include the great flood of 1895 when two storm fronts 
merged and the down pour occurred creating a raging river of water into the town of Socorro.  
The devastation of home, businesses, property, crops and the loss of life were very high.  Other 
significant events reported by the El Defensor Chieftain include historical floods dating back to 
1929 when Old San Marcial Socorro County, along the Rio Grande, was devastated by the 
1929 flood (Figure 12) and again by the 1937 flood.  Other towns were devastated to extension 
during that same timeframe.  
Sources:  http://www.dchieftain.com/news/64538-09-09-06.html and 66442-11-04-06.html 
 

Communications with residents recall a few major flood events during the rainy season in 2006.  
Residents report there was repeated widespread flooding in the northern and southern part of 
the City of Socorro.  Heavy rains of 2 to 3 inches in an hour overwhelmed small arroyos and 
irrigation channels in the Rio Grande Valley area of central Socorro County that were either still 
wet or already running with runoff of the past several days. Water Canyon again flooded into the 
Escondida village and smaller levee or canal breaks were reported from Lemitar to Polvadera. 
Heaviest damage to roads, alfalfa fields and pepper crops occurred just south of Socorro when 
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Brown Arroyo overtopped or breached at a bend or diversion point near Luis Lopez. 
Considerable flooding in the Cottonwood Mobile Home Park off north El Camino Real caused 
several homes to sustain damage.  The rains caused arroyos, to overflow, broke through 
retraining structures and eroded roads throughout the valley from Polvadera to San Antonio.  
Cleanup efforts the next several days were hampered by fresh deposits of sand and silt from 
repeating showers.  Residents of the Village of Magdalena’s stated that the western edge of the 
village experiences flooding due to season snow melt runoff or during the monsoon season.  
Though no detailed data exists, the village has remarked this is an annual occurrence causing 
flood damage to resident property and village assets.  Additionally, during heavy rains flood and 
cross US Highway 60 on the east side of the Village of Magdalena. 
 

Figure 12  House Destroyed in 1929 San Marcial Flood 
 

 
           Source:  Socorro Historical Society archive 
 
 
Hazard Profile – Flood/Flash Floods 
 
Hazard Characteristics 
In Socorro County, there are seasonal differences in the causes of floods. In the winter and 
early spring (February to April), major flooding has occurred as a result of heavy rainfall on 
dense snow pack throughout contributing watersheds. Winter floods also have resulted from 
runoff produced by intense rainfall events. Summer floods have occurred from intense rainfall 
on impervious desert soils or previously saturated soils. Summer thunderstorms that deposited 
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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. In the arid 
environments of the Southwest, steep topography, sparse vegetation, and infrequent 
precipitation in the form of intense thunderstorms typify the flash flood hazard areas. 
 
Table 25 lists the major causes of riverine flooding vs. flash flooding. Flash flooding is the 
second greatest weather hazard in New Mexico. Statistics based on storm data for 1959 to 
2010 show that New Mexico ranks tenth in the nation in flash flood deaths per capita. The flash 
flooding problem stems from a number of factors. 

Table 25  Flooding vs. Flash Floods – Causes 
Riverine Floods Flash Floods 

Low lying, relatively undisturbed topography Hilly/mountainous areas 
High season water tables High velocity flows 
Poor drainage Short warning times 
Excess paved surfaces Steep slopes 
Constrictions – filling Narrow stream valleys 
Obstructions – bridges Parking lots and other impervious surfaces 
Soil characteristics Improper drainage 
 

During the summer (June through August), thunderstorm frequency in certain parts of New 
Mexico is among the highest in the nation. Excessive moisture during the summer can lead to 
large volume runoffs enhanced by the terrain. Most of the flash floods in New Mexico are 
associated with the summer monsoon season. Approximately 60% of all flash floods in the state 
occur in July and August. The monsoon season generally dissipates in the northern part of the 
state in early September. 
 
Erosion can play a large role in flash floods. Extensive erosion damage can occur with major 
flooding. Erosion results in: access disruption, road closures, driving hazards, drainage facility 
damage and blockage, and sedimentation. Erosion can occur rapidly during a storm event or 
can occur over time due to minor storms or breaks in water lines. Accelerated soil erosion has 
created problems ranging from loss of productive agricultural soil to 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 erosion. Where the volume 
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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 flash floods and can create serious rill and 
gully erosion. 
 
Location – The County has been partially mapped, yet is outdated so at present the entire 
county is "Zone C", No Special Flood Hazard Area.  Flood insurance policies purchased now 
will retain the Zone C designation even after the maps are produced and finalized, as long as 
the policy is kept continuously in force. It is transferable to a new owner if the property is sold.  
 
More than 50% of the City of Socorro is located in a flood zone as determined by FEMA. The 
City participates in the National Flood Insurance Program (NFIP) and enforces a local Flood 
Damage Prevention Ordinance.  The Village of Magdalena experiences flash flooding on the 
west end of the village limits.  The village participates in the National Flood Insurance Program 
(NFIP). A study by the Army Corps of Engineers was just completed in July 2010 identifying 
areas of the village that are prone to flood events and offers mitigation efforts to enhance the 
village infrastructure to eliminate flooding conditions.  Current FIRMS for the county only exist in 
the City of Socorro and the Village of Magdalena and range from 1976 to 1988.  The current 
effort is to map the entire county.  Based on project minutes dated July 2, 2010, the effort is 
ongoing with a projection of 48% completion.  Documents are not scheduled for production and 
preliminary distribution until March 2011.  
Source:  http://www.rampp-team.com/documents/newmexico/progress_report_socorro_nm_07-02-2010.pdf 
 
While the City of Socorro and the Village of Magdalena have been in the NFIP since the 1970's, 
the County had not participated until fairly recently. There is under way a mapping project 
covering the whole county. Aside from the two municipalities, the county had never been 
mapped for floodplain purposes. Now FEMA (through a contractor) is updating the City and 
Village maps and creating maps for the rest of the County. We don't expect to see preliminary 
maps until about the end of 2010. 
 
New Mexico Tech is located on the west side of Socorro City.  As identified in past occurrences, 
the campus has routinely experienced flooding at the south end near the Desert Willow 
apartments.  This area is located on the boundary of the campus and city.  Flood affects those 
campus residents and their families and causes continuous damage to the outside area and 
facilities.   
 
Important to note that both the Socorro County and the City have full time Certified Floodplain 
Managers (CFM) who have attended and certified in E273 - Managing Floodplain Development 
through the National Flood Insurance Program.  These individuals are very proactive in working 
with county officials and local emergency management offices.  In March 2011, both CFMs were 
active participants in the New Mexico Floodplain Managers Association Spring 
Conference/Workshop.   The Village of Magdalena has adopted the NFIP receives support from 
both CFMs.  New Mexico Tech is not a participant but provides data research and supports 
floodplain management efforts in the county. 

http://www.rampp-team.com/documents/newmexico/progress_report_socorro_nm_07-02-2010.pdf�
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In addition to the county and city CFMs maintaining a proactive floodplain program 
management, the county and jurisdictions identified in this plan, with the exception of NMT, 
ensure participation is ongoing and meets NFIP standards.  CFMs accomplish these tasks in 
their jurisdiction through the following: 
 
• Socorro County 

o The County passed their Flood Damage Prevention Ordinance in July 2008.  Following 
that the county joined the NFIP in August 2008 and the community was allowed to 
purchase flood insurance in September 2008.  Though the county is in the process of 
updating floodplain maps to date have not had to enforce the ordinance.  The county 
does have a process to enforce the ordinance to ensure compliance.  The county 
reviews permit applications to determine proposed construction, including placement of 
manufacture homes, reasonably safe from floods.  This process includes the review, 
approval or denial of applications for development permits as appropriate and interpret 
boundaries of special flood hazard zones.  A Community Assistance Visit (CAV) was 
conducted in December 2008 and again in February 2009 to ensure.  Floodplain 
management regulations are compliant through use of the NFIP Community Floodplain 
Management Regulation Review Checklist.  Both of these visits were conducted by the 
New Mexico State Flood Plain Manager accompanied by the Socorro County Floodplain 
Manager.  The final assessment concluded that the county is compliant with their 
ordinances.   

 
• City of Socorro:   

o More than 50% of the City of Socorro is located in a flood zone as determined by FEMA. 
The City participates in the National Flood Insurance Program (NFIP) and enforces a 
local Flood Damage Prevention Ordinance.  As with the county, the City is in the process 
of updating floodplain maps.  The city reviews permit applications to determine proposed 
construction, including placement of manufacture homes, reasonably safe from floods.  
This process includes the review, approval or denial of applications for development 
permits as appropriate and interpret boundaries of special flood hazard zones.  A 
Community Assistance Visit (CAV) was conducted in December 2008 and again in 
February 2009 to ensure.  Floodplain management regulations are compliant through 
use of the NFIP Community Floodplain Management Regulation Review Checklist.  Both 
of these visits were conducted by the New Mexico State Flood Plain Manager 
accompanied by the Socorro County Floodplain Manager.  To date the city has not had 
to enforce the ordinance but has a process in place in the event they must issue permits 
to ensure ordinance is compliance. The final assessment concluded that the county is 
compliant with their ordinances.   

 
• Village of Magdalena 

o The Village of Magdalena passed their floodplain ordinance in 2009 and adopted the 
NFIP.  Since adoption the village has not had to enforce the ordinance but has a process 
in place in the event they must issue permits to ensure ordinance is compliance. The 
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Village reviews permit applications to determine proposed construction, including 
placement of manufacture homes, reasonably safe from floods.  This process includes 
the review, approval or denial of applications for development permits as appropriate 
and interpret boundaries of special flood hazard zones.   To date the village has not had 
to enforce the ordinance.. The village has not participated in a CAV to date but work 
closely with both the county and city CFMs. 

 
• New Mexico Tech 

o New Mexico Tech does not participate in the NFIP 
 
Frequency – Flood was considered high for Socorro County, City of Socorro and the Village of 
Magdalena and medium for NMT.  As stated in past events, flooding has occurred in the 
jurisdictions identified in this HMP and residents have identified occurrences as well.  
 
Severity of Occurrence – Socorro County has several conditions that may contribute to flash 
floods and exacerbate their effects: 

• Steep Slopes:  Sections of Socorro County have moderate to steep sloping terrain that 
can contribute to flash flooding, since runoff reaches the receiving arroyos and rivers 
more rapidly over steeper terrain 

• Obstructions:  During floods, obstructions can block flood flow and trap debris, damming 
floodwaters and potentially causing increased flooding uphill from the obstructions 

• Soils:  Soils throughout much of Socorro County are derived from underlying parent 
materials rich in carbonate as well as mixed clays. As a result, soils are typically fine 
grained, and have low infiltration rates and high runoff potential. Vegetative cover is 
either mixed shrubs or mixed grasses. Sparse vegetative cover combines with high 
runoff soil potential to result in significant flooding hazards in ephemeral washes and 
adjacent areas 

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 flood of a specific extent 
will occur in any given year (Table 26). 

             

Table 26  Flood Probability Terms 
Flood 

Recurrence 
Intervals 

Chance of 
occurrence in 
any given year 

10-year 10% 
50-year 2% 
100-year 1% 
500-year 0.2% 
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The determination of the extent of the base flood for Socorro County is assumed to account for 
flash flooding events as well. Therefore, the base flood extent is used for this study as an 
approximation of the area that may be affected by a significant flash flood of that recurrence 
interval.  The risk of future flood events in Socorro County is High. For the City of Socorro and 
surrounding small towns of La Joya, San Acacia, Polvadera, Escandida to the north and Luis 
Lopez and San Antonio to the south, the probability of flood events is relatively higher than in 
other portions of the County.  New Mexico Tech campus has routinely experienced flooding at 
the south end near the Desert Willow apartments.  This area is located on the boundary of the 
campus and city.  Flood affects those campus residents and their families and causes 
continuous damage to the outside area and facilities.  These areas on the campus are 
considered medium for future flood events. 
 
Past occurrences from floods/flash flooding destroyed county roads, culverts, cattle guards and 
irrigation ditches which resulted in undue human suffering and hardship and threatened the 
safety, health, welfare and well-being of citizens and economic function of the County of 
Socorro.  The Village of Magdalena has experienced flash flooding on the west end of the 
village limits that has washed out roads numerous times.  Water levels were reported between 5 
to 7 feet.  A study by the Army Corps of Engineers was just completed in July 2010 identifying 
areas of the village that are prone to flood events and offers mitigation efforts to enhance the 
village infrastructure to eliminate flooding conditions.  New Mexico Tech routinely experiences 
flooding at the Desert Willow Apartments, southern end of the campus.  Flooding has caused 
extensive damage to the buildings and foundations with water levels reported between 4 to 6 
feet in depth.   
 
While the City of Socorro and the Village of Magdalena have been in the NFIP since the 1970's, 
the County had not participated until fairly recently. There is a mapping project under way 
covering the whole county. Aside from the two municipalities, the county had never been 
mapped for floodplain purposes. Now the county (through a contractor) is updating the City and 
Village maps and creating maps for the rest of the County.  Draft preliminary maps are not 
expected until about mid to late 2011.  The MPG in coordination with CFM estimates that 50 
percent of the county could experience a flood/flash flood event with potential water depths from 
two (2) to nine (9) feet of water.  Based on data from the NCDC and reported previous 
occurrences not identified in the data base but through newspaper reports, the MPG determined 
the extent (severity/magnitude) as a medium for the county and those jurisdictions identified in 
this plan.  As future events occur, the plan will be updated to reflect frequency and note 
damages. 
 
Conclusions – Flood/Flash Flooding 
 
Summary of Hazard Identification and Vulnerability Assessment 
Flash floods have been and will continue to be a significant threat to the economic and social 
well being of select areas of the County. Due to the moderate vulnerability of the County to 
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flood/flash flood events, the Socorro County MPG has identified flash flood hazard mitigation as 
a higher priority than other hazards. 
 
What Can Be Mitigated? 
For a county with extremely limited resources like Socorro County, mitigation actions have to be 
very specific and cost effective. As a result, mitigation actions should focus on property 
protection, localized corrective measures for drainage and erosion in developed areas, and 
ensuring that future development is sited out of the floodplain as identified by the study.  One 
priority is to protect critical infrastructure such as municipal wellheads. There are many existing 
programs that deal with mitigating problems associated with flash flooding. One such program is 
the New Mexico Wellhead Protection Program, which is part of the Drinking Water Bureau of the 
New Mexico Environment Department. They work with communities and residents to protect 
and manage wellhead areas to prevent pollution during flooding. 
 
Data Limitations 
The flood vulnerability analysis has the following limitations: 

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

• Data for Structures – Attributes: First-floor elevations and structure replacement values 
are useful for loss estimation. Replacement value (the cost to rebuild) is a necessary 
component in estimating the dollar amount of losses 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 costs of mitigation actions in monetary terms. Reliable 
information about the quantity and type of structures at-risk for flooding is not available 
at the time of this plan being developed.  Future updates to this plan will account for and 
will be included accordingly. 

• Flood Zone Data – Flood zone data is currently being assessed with results not 
expected until mid 2011.   

 
The county is currently participating in a floodplain review.  Data deficiencies do exist and in the 
next 5 years, the county will gather data to support occurrences and enhanced mitigation 
strategies and actions. Future updates to the HMP will include a more in-depth review of past 
flood events experienced by the county. Future updates to the mitigation plan will include a 
more in-depth review of the risks to the county, identify strategies and associated mitigation 
actions. A mitigation action will be identified for the county and jurisdictions profiled in this HMP 
to determine those areas vulnerable to flood losses.  
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Severe Weather 
 
Overview – Severe Weather in Socorro County, New Mexico 
 Socorro County experiences some form of severe weather activity annually, based on seasonal 
meteorological patterns and local topographical conditions. The County is susceptible to a full 
range of weather conditions, including thunderstorms, lightning, hail, and winter storms/extreme 
cold. All areas of Socorro County 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. For the purpose of this report, all areas of the County are considered equally 
vulnerable to all types of severe weather. 
 
The effects of severe weather vary according to the type of hazard. Thunderstorms can cause 
substantial rainfall leading to localized flash flooding. Additionally, thunderstorms cause lightning 
strikes that may start wildfires and lead to injury and death. Hailstorms are another potential 
result of thunderstorms. Hailstorms can damage agricultural crops and cause property damage.  
 
Winter storms often have the effect of disrupting transportation and commerce. Injury to people 
and property result from heavy loads of snow and ice causing collapse of roofs of buildings, 
falling trees and telephone poles, knocking down electrical lines, and creating slippery 
conditions for pedestrians and vehicles. 
 
Previous Occurrences – Severe Weather 
Socorro County experiences a variety of severe weather events. In the past 60 years, 
thunderstorms, and hail have resulted in damage to personal property. During the past 60 
years, 36 weather events were recorded by the NCDC, although only four of them caused 
property damage (Table 27).   
 

Table 27  Socorro County Severe Weather Occurrences 

Severe Weather Occurrences from 01/01/1950 to 04/30/2010 

Event Type Number of 
Occurrences Magnitude Deaths Injury Property 

Damage 
Hail 28 .75” – 3.00” 0 1 $40,000,000 

Lightning 2 0 0 0 $30,000 

Precipitation 2 0 0 0 $205,000 

Snow & Ice 0 0 0 0 0 

Thunderstorm Wind 4 50-51 kts 0 0 $60,000 

Totals 36 n/a 0 1 $40,295,000 

         Source:  National Climatic Data Center 
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According to NCDC, Strong thunderstorms developed during the mid morning on October 5, 
2004 along the continental divide west of Albuquerque then swept eastward with brief hail again 
reaching the Albuquerque metro area.  A trailing, southern storm that formed over west central 
Socorro County became intense as it reached the City of Socorro which was pounded by 5 to 
10 minutes of baseball size hail with estimated terminal velocities of near 100 mph. Overall the 
hail storm lasted about 45 minutes with marble sized hail changing to the baseball size hail 
before it was all over.  This record hail storm produced widespread and intense damage to 
automobiles, broken windows and screens as well as destroying home and commercial roofs.  
Hardest hit was New Mexico Tech and the surrounding area.  Damage estimates included $15 
million to the New Mexico Tech campus where nearly every building was damaged and the fleet 
of university vehicles was almost a total loss. County wide insurance claims had reached $40 
million. The storm passed east into rural and unpopulated areas of Socorro County where it 
likely produced several small tornadoes.  Appendix D provides additional information on the 
very damaging hail storm. 
 
In addition to the NCDC reports, additional information was provided on the hail event by the 
Socorro County OEM, NMTEP and many residents.  Figure 13 are photos obtained that show 
the amount of destruction from this event. 

Figure 13  Hail Damage to New Mexico Tech Campus 

    
 

       
Source:  New Mexico Tech Emergency Planner 
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July 21 – August 5, 2010 – The County of Socorro suffered severe damaged caused by heavy 
rains and flash flooding due to a thunderstorm event.  Extensive damage was caused to public 
property, roads, culverts, cattle guards and irrigation ditches which resulted in undue human 
suffering and hardship and threatened the safety, health, welfare and well-being of citizens and 
economic function of the County of Socorro.  Both the County and State initiated disaster 
declarations (Appendix C) making available emergency financial resources to support recovery 
efforts. 
 
July 15, 2010 – As reported in the local newspaper the El Defensor Chieftain, A fierce storm 
that blew through Socorro Thursday evening (July 15), with a lightning struck to the tower on 
"M" Mountain as well as the forestry tower resulting in no radio (service) for first responders. 
 
January 2007 – Socorro experienced two heavy snow storms.  The first was the tail end of a 
record snowstorm.  About a dozen travelers, most on a bus, were stranded because of vehicular 
problems.  A temporary shelter was established until better weather and repairs were 
completed.  No other reports of damage were reported.  The second snowstorm shut down I-25 
for a period of time.  The road was closed to trucks and heavy vehicles at Lemitar.  Passenger 
cars were allowed to continue to the City of Socorro where they remained until I-25 was 
completely reopened south of the city. 
 
March 2007 – Lightning struck a grass field near the Village of Magdalena causing a wildfire 
that burned nearly 300 acres.  No reports of injury, loss of life or the loss of any structures. 
 
December 22, 2006 – As reported in the local newspaper the El Defensor Chieftain, Dangerous 
weather conditions (wind, ice and snow) prompted the Department of Transportation to close 
U.S. 60 for several hours.  The highway was closed from about Mile Marker 129 to Mile Marker 
120 due to poor visibility. The road was slick with ice and snow kept building up along the 
highway.  State Police, along with assistance from the Magdalena Marshal's Office, handed two 
accidents along the highway right before the roads were closed.  Numerous auto accidents 
were reported due to the ice, poor visibility and high winds causing vehicles to swerve on the icy 
roads. 
 
December 2005 – Reported in the local newspaper El Defensor Chieftain, dangerous weather 
conditions forced State Police and the Department of Transportation to close down US 60 
between mile markers 129 and 120 for several hours as the conditions caused several vehicle 
accidents.  No injuries were reported.  
 
January 19, 2004 – New Mexico Tech reported severe icing on campus facility steps caused 
damage in excess of $1,400.00 
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Hazard Profile – Severe Weather 
 
Hazard Characteristics 
The complex terrain of Socorro County, ranging from the eastern plains, to the high mountains 
across the northern and western regions, creates weather regimes that change quickly over 
relatively short distances. State road travelers (US 60) may find themselves first in light snow or 
rain then suddenly in heavy snow as the highway climbs through a mountain pass. The weather 
may be relatively mild and sunny along the east side of the County with winter conditions found 
in the western part of the County in the higher elevations of the Datils, Bears, and Magdalena 
Mountains. 
 
Thunderstorms are produced when warm moist air is overrun by dry cool air. As the warm air 
rises, thunderheads form and cause strong winds, lightning, hail, and heavy rains. Atmospheric 
instability can be caused by surface heating or by upper tropospheric (>50,000 feet) divergence. 
Rising air parcels also can result from airflows over mountainous areas. Generally, air mass 
thunderstorms form on warm-season afternoons and are not severe. The latter, 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. Over the central mountain 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 
the southwest monsoons, which mainly produce flash floods (see – Floods/Flash Floods 
subsection of this Plan for more information about flooding in Socorro County 
 
The NWS definition of a severe thunderstorm is a thunderstorm that produces any of the 
following: downbursts with winds of 58 miles per hour (mph) (50 knots) or greater (often with 
gusts of 74 mph or greater), hail 0.75 of an inch in diameter or greater, or a tornado. Typical 
thunderstorms can be three miles wide at the base, rise to 40,000-60,000 feet into the 
troposphere, and contain half a million tons of condensed water. Severe thunderstorms are 
reported each year in the county affecting those jurisdictions identified in this HMP.  
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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 extensive damage to 
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 associated with any thunderstorm. Damage 
from lightning occurs four ways:  

1. Electrocution or severe shock of humans and animals;  
2. Vaporization of materials along the path of the lightning strike;  
3. Fire caused by the high temperatures (10,000-60,000°F); and  
4. A sudden power surge that can damage electronic equipment.  

 
Large outdoor gatherings (e.g., sporting events, concerts) are particularly vulnerable to lightning 
strikes. New Mexico ranks sixth in the nation in lightning fatalities with 0.55 deaths per million 
people annually.  
 
Lightning usually occurs as a result of thunderstorms that move through New Mexico during the 
summer months, with peak lightning strikes occurring in July and August. Lightning does not 
normally cause significant damage to property; however, it is responsible for numerous power 
outages and is the leading cause of weather-related injuries and fatalities in New Mexico.  
According to National Centers for Health Statistics (NCHS 2010) multiple-cause-of-death tapes 
and the Census of Fatal Occupational Injuries (CFOI 2010), New Mexico had 374 lightning 
related fatalities between 1995 and 2000.  As published in the DHSEM Hazard Mitigation Plan 
(2007), New Mexico has a 100 percent probability of a lightning event every year. There is a 
100 percent chance of a lightning fatality each year. 
 
The Lightning Activity Level (LAL) is a scale from 1 to 6, which describes frequency and 
character of cloud-to-ground (cg) lightning (Table 28). 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 wildland fires.  It is designed to indicate both the amount of 
lightning associated with thunderstorms, if there are any, as well as whether or not there will be 
wetting rains accompanying the storms. 
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Table 28  Lightning Activity Level Scale 

 
      Source: http://www.crh.noaa.gov/bis/?n=lalinfo 
 

Hail is an annual weather event in all areas of Socorro County. A hailstorm is a severe 
thunderstorm in which balls or irregularly shaped lumps of ice greater than 0.75 inches (3/4- 
inch) in diameter fall with rain. Hail size and hailstorm intensity is measured on the TORRO 
Scale (Table 29). The size of the hail is directly related to the size and severity of the storm. As 
a hail storm develops, ice crystals form in a low-pressure front due to rapidly rising warm air into 
the upper atmosphere and subsequent cooling of that air mass. Water droplets freeze to the 
surface of the ice crystal, gradually increasing their size and weight. When the ice crystals 
become too heavy to remain aloft, they fall as precipitation. In the past 6 years, $40M in 
property damages has been reported by the NCDC due to this type of weather. 

 

 

 

 

 

 

 

http://www.crh.noaa.gov/bis/?n=lalinfo�
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Table 29  TORRO Hailstorm Intensity Scale 

 
               Source:  http://www.torro.org.uk/site/hscale.php 

 
Winter storms have significant snowfall, ice, and/or freezing rain, with the quantity of 
precipitation variable by elevation. According to the National Weather Service, heavy snowfall is 
four inches or more in a 12-hour period, or six or more inches in a 24-hour period in non-
mountainous areas; and 12 inches or more in a 12-hour period or 18 inches or more in a 24- 
hour period in mountainous areas. Winter storms vary in size and strength and include heavy 
snowfalls, blizzards, freezing rain, sleet, ice storms, blowing and drifting snow conditions, and 
extreme cold. 
 
A blizzard is a winter storm with considerable falling and/or blowing snow combined with 
sustained winds or frequent gusts of 35 mph or greater that frequently reduces visibility to less 
than one-quarter mile. Extremely cold temperatures accompanied by strong winds can result in 
wind chills that cause bodily injury such as frostbite and death.  Winter storm occurrences tend 
to be very disruptive to transportation and commerce. Trees, cars, roads, and other surfaces 
develop a coating or glaze of ice, making even small accumulations of ice extremely hazardous 
to motorists and pedestrians. The most prevalent impacts of heavy accumulations of ice are 
slippery roads and walkways that lead to vehicle and pedestrian accidents, collapsed roofs from 
fallen trees and limbs, heavy ice and snow loads, and downed telephone poles and lines, 
electrical wires, and communication towers. Such storms can also cause exceptionally high 
rainfall that persists for days, resulting in heavy flooding. 
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The winter storms that affect Socorro County begin as low-pressure systems that move through 
New Mexico following the jet stream. These storms may include heavy snowstorms, sleet 
storms, ice storms, blizzards, and severe blizzards. 
 
Much of the precipitation that falls as snow in the mountain areas may occur as either rain or 
snow in the valleys. The average annual snowfall ranges from about 3 inches in the southern 
desert and southeastern plains to over 100 inches in the northern mountains (Figure 14). It can, 
on rare occasions, exceed 300 inches in the highest mountains. January is usually the coldest 
month, with average daytime temperatures ranging from the middle 50s in the southern and 
central valleys to the middle 30s in the higher elevations. Minimum temperatures below freezing 
are common in all sections of the state during the winter.  
(Source: http://www.wrcc.dri.edu/narratives/NEWMEXICO.htm) 
 

Figure 14  Statewide Snowfall Distributions 

 
           Source: National Weather Service, Albuquerque Office 

Extreme cold occurs when temperatures drop below normal and wind speeds increase, as this 
occurs, the body is cooled at a faster rate than normal, causing the skin temperature to drop, 
which can lead to frostbite (when body tissues freeze) and hypothermia (abnormally low body 
temperature, <95°F). Extreme cold is measured by the wind chill temperature index (Table 30). 
The index is based on heat loss from exposed skin and includes a frostbite indicator. Three 
shaded areas show how long a person can be exposed before frostbite develops. 
 

http://www.wrcc.dri.edu/narratives/NEWMEXICO.htm�
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In New Mexico, January is the coldest month. Day-time temperatures range from the mid-50s in 
the southern and central valleys to the mid-30s in the north’s higher elevations. Minimum 
temperatures below freezing are common throughout the state; however, subzero temperatures 
are rare, even in the mountains.  
(Western Region Climate Center, http://www.wrcc.dri.edu/narratives/NEWMEXICO.htm) 
 

Table 30  Wind Chill Temperature Index 

 
Source:  National Weather Service New!  Wind Chill Temperature Index Brochure, 2001 
 
 
Location – The entire planning area is subject to severe weather conditions, but areas most 
vulnerable where the population is concentrated and buildings are of older design include: 

• City of Socorro 
• Village of Magdalena 
• New Mexico Tech (located on the Westside of City of Socorro) 

 
Data is limited for other areas in the county.  Future updates to this HMP will include other 
locations as applicable. 
 
Frequency – To determine the probability of the county and jurisdictions profiled in this HMP of 
experiencing future severe weather occurrences, the probability or chance of occurrence was 
calculated based on historical data identified in Table 27. Probability was determined by dividing 
the number of events observed by the number of years and multiplying by 100. This gives the 



SSEECCTTIIOONN  22  ––  HHaazzaarrdd  IIddeennttiiffiiccaattiioonn  //  RRiisskk  AAsssseessssmmeenntt  
 
 

104 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

percent chance of the event happening in any given year. In applying this formula, the county 
has a 60 percent chance in any given year of experiencing a significant severe weather event. 
 
Severity of Occurrence – Severe weather is difficult to predict precisely in pattern, frequency, 
and degree of severity. The impact from severe weather events (thunderstorms, hail, lightning 
and winter storms) has been moderate, with localized flooding occurring from severe 
thunderstorms and minor damages from lightning and moderate to heavy damage to specific 
locations from hail.  The impact from winter storms and freezes can impact a widespread area 
of crops and livestock depending on the time of year when it occurs.   Highly vulnerable 
populations include those in mobile home parks, recreational vehicles, and aged or dilapidated 
housing, but no area is safe. The impact from extreme summer heat is minor. Vulnerable 
populations include elderly, transient, and low-income residents. Crops and livestock can also 
be vulnerable to extreme heat.   
 
The entire planning area (Socorro County) can be equally affected by thunderstorm events to 
include hail and lightning.  The county has maintained a limited list of past occurrences 
highlighting their vulnerabilities as medium in damage from hail and lightning strikes.  With 
regards to hail, the county can be affected by a hail event up to 3.0 inches in diameter or 
referring to Table 29, anywhere from H0 to H7.   

The entire planning area of the county can be affected by winter storm events.  Referencing 
Figure 14, the average snowfall for the county ranges from 1 to 20 inches of snow with higher 
elevations receiving high snow accumulations.  Recognizing the county’s data deficiency for 
collecting past natural hazard events, this information reinforces the fact that the probability of a 
winter storm causing structure damage or risking life safety are considered low. Data 
deficiencies do exist and in the next 5 years, the county will gather data to support occurrences 
and enhanced mitigation strategies and actions. Future updates to the mitigation plan will 
include a more in-depth review of winter storm events in the county based on the mitigation 
strategies developed. 

 
Conclusions – Severe Weather 
 
Summary of Hazard Identification and Vulnerability Assessment 
Socorro County has occasional severe weather events that produce lightning and hail that can 
produce localized damage. Winter storms have a higher impact on the western portion of 
Socorro County. Winter storms routinely result in the closure of Interstate 25 and other roads. 
The Socorro County Mitigation Team lists severe weather as the second priority hazard in this 
Plan. 
 
What Can Be Mitigated? 
One important part of mitigating severe weather hazards is forecasting and warning so that 
people can prepare. Communities can prepare for disruptions of utilities and transportation due 
to severe weather by advising people to stay home or to use caution if they must go out, and by 
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recommending that people stock up on food, water, batteries, and other supplies. The National 
Weather Service, combined with local television stations, have an effective strategy for notifying 
residents about impending storms.  Consistently enforcing building codes provides the greatest 
benefit for new construction to mitigate damages due to severe weather. For existing structures 
and critical facilities, follow-up inspections and retrofits provide effective mitigation. 
 
Data Limitations 
Manufactured homes that are not adequately anchored are the most vulnerable structures for 
damage from severe weather. The information necessary to determine the location and 
condition of manufactured homes and aged or dilapidated structures was not available through 
the County Assessor’s office. Consequently, the Mitigation Planning Team could not quantify 
vulnerability of individual structures to damage from severe storms, hail, thunderstorm winds, 
and snowstorms. In addition, accurate methods to quantify potential future damages are not 
readily available. The amount of business lost due to winter storms and road closures has not 
been calculated due to the difficulty of attaining this information. The Mitigation Planning Team 
could also not specify which critical facilities were vulnerable to severe weather. Subsequent 
versions of this Plan will need to incorporate and respond to these data deficiencies. 
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Wildland/WUI Fire 
 
Overview – Wildfires in Socorro County, 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 occur from natural 
causes, such as lightning, that are then used to achieve management purposes under carefully 
controlled conditions with minimal suppression costs are known as wildland fire use (WFU).  
Wildfires are unwanted and unplanned fires that result from natural ignition, unauthorized 
human-caused fire, escaped WFU, or escaped prescribed fire.  A wildland-urban interface 
(WUI) 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 concern 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 observed 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 components 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 wildfire will start from natural or human-
caused ignitions.  Fire hazard is the presence of ignitable fuel 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 communities 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 cleaning 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 feet of 
defensible space have an 85-percent survival rate (Cohen and Saveland 1997).  Conversely, 
homes with wood shake roofs and less than 30 feet of defensible space have a 15 percent 
survival rate.  During a wildfire, structures will burn, wildlife will die or be injured due to burns or 
smoke inhalation, and death/injury to humans may occur. Wildfires may also create mudslides, 
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landslides by removing the vegetative covering along slopes, and floods and flashfloods due to 
heat damaged soils that can resist water penetration. 
 
Wildfire Occurrence 
Wildfires in Socorro County can occur at any time of day and during any month of the year, but 
the normal fire season in Socorro County is from mid February through July. 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.  
 
Wildfires that occur in Socorro County can and often does affect the various landowners of the 
county and this landownership presents many different challenges when dealing with wildfires in 
the County. Due to the large size of the County the land ownership is diverse and when wildfires 
happen they either happen on private, state or federal lands. Often the wildfires will involve a 
mixture of some or all of the different land ownerships in the county. This ownership is made up 
of private land owners, the State of New Mexico, Indian Reservations and the Federal 
Government which include the Forest Service, Bureau of Land Management (BLM), Fish and 
Wildlife Service, National Park Service, Bureau of Indian Affairs, Bureau of Reclamation and the 
Military. These wildfires are capable of causing significant injury, death, and damage to 
property. The potential for property damage from fire, increases each year, as more recreational 
and residential properties are developed on both non-forested and forested land and because of 
the increase of people using these areas. With increased residential growth in or near federal 
and state lands, both on forested and non-forested land areas and in or near the bosque areas 
(Wildland Urban Interface), risk from catastrophic wildfire has increased dramatically. Private 
inholdings are being developed with multiple structures and limited access. This growth has also 
increased the traffic on our roadways, resulting in safety concerns both for emergency response 
and urban interface fire evacuations. 
 
Wildfire and the Area of Socorro County  
The area receives an abnormally high number of lightning storms and ground strikes, due 
mainly to the topographical change from desert to rolling mountains; and receives only 6 inches 
of rainfall, annually in lower elevations, to 30 inches in the higher elevations above 10,000 feet., 
annually. The vegetation in the county ranges from desert grasslands in the lower elevation 
plains and foothills, riparian/bosque vegetation along the Rio Grande and other major 
drainages, oak/piñon-juniper savannah in the lower mid elevations, ponderosa pine stringers 
intermixed with piñon/juniper woodlands in the upper foothills, pure ponderosa pine stands on 
upper elevation slopes and mesa tops, and mixed conifer/alpine vegetation near the tops of the 
major mountain ranges.  
The vegetation surrounding the City and the vast 6634 square miles making up Socorro County 
consists of transitions from desert grasslands in the south to riparian/bosque river areas, to 
oak/piñon-juniper savannah, to ponderosa pine stringers intermixed with piñon/juniper 
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woodlands, to pure ponderosa pine stands in the west. This ponderosa pine ecosystem is a part 
of the largest continuous area of ponderosa pine in the world, and is referred to as a short-
interval, fire-adapted ecosystem. The frequent fires that helped sustain this ecosystem were low 
intensity, benign surface fires which kept stands open and park-like. However, with our nation’s 
intensive fire suppression efforts these past hundred years, these ponderosa and piñon/juniper 
ecosystems have grown into overly dense stands and have produced many unhealthy 
characteristics including:  

• Accumulation of fuels with subsequent increases in fire severity and size;  
• Decreases in soil moisture and nutrient availability;  
• Decreases in growth and diversity of both herbaceous and woody plants;  
• Decreases in spring and stream flow.  

These areas are also taking the heaviest brunt of semi-urban construction, due to the 
aesthetically pleasing surroundings and advantageous climate. 
 
Fire Danger Rating System 
The Wildland Fire Assessment System (WFAS) (www.wfas.net) provides a fire danger rating 
scheme known as the National Digital Forecast Database (NDFD) Fire Danger Rating System 
(FDRS). The FDRS provides information on the chances of a local wildfire ignition based on 
such things as current weather conditions and moisture content of vegetation (Table 31).  The 
FDRS current status should be posted throughout the county and updated routinely.   

 
Table 31  Fire Danger Rating System  

Rating – Color Code Detailed Description 

Low (L) – Dark Green 
Fuels do not ignite readily from small firebrands although a more intense heat source, such as lightning, 
may start fires in duff or punky wood. Fires in open cured grasslands may bum freely a few hours after 
rain, but woods fires spread slowly by creeping or smoldering, and burn in irregular fingers. There is little 
danger of spotting. 

Moderate (M) – Light 
Green 

Fires can start from most accidental causes, but with the exception of lightning fires in some areas, the 
number of starts is generally low. Fires in open cured grasslands will burn briskly and spread rapidly on 
windy days. Timber fires spread slowly to moderately fast. The average fire is of moderate intensity, 
although heavy concentrations of fuel, especially draped fuel, may burn hot. Short-distance spotting may 
occur, but is not persistent. Fires are not likely to become serious and control is relatively easy. 

High (H) – Yellow 
All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush and campfires 
are likely to escape. Fires spread rapidly and short-distance spotting is common. High-intensity burning 
may develop on slopes or in concentrations of fine fuels. Fires may become serious and their control 
difficult unless they are attacked successfully while small. 

Very High (VH) – 
Orange 

Fires start easily from all causes and, immediately after ignition, spread rapidly and increase quickly in 
intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly develop high intensity 
characteristics such as long-distance spotting and fire whirlwinds when they burn into heavier fuels. 

Extreme (E) – Red 

Fires start quickly, spread furiously, and burn intensely. All fires are potentially serious. Development into 
high intensity burning will usually be faster and occur from smaller fires than in the very high fire danger 
class. Direct attack is rarely possible and may be dangerous except immediately after ignition. Fires that 
develop headway in heavy slash or in conifer stands may be unmanageable while the extreme burning 
condition lasts. Under these conditions the only effective and safe control action is on the flanks until the 
weather changes or the fuel supply lessens. 

Source: www.wfas.net 
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Previous Occurrences – Wildfires/WUI 
Prior to the late 1800’s, frequent low-intensity surface fires helped to maintain this ponderosa 
pine and Gambel oak forest. Early records from the 1800’s describe this forest as more open, 
with little downed woody material. Ground cover was a continuous grass savanna, with the 
grasses becoming dormant during the dry periods of May and June. The accumulated leaf 
biomass of several fire-free years provided fine fuels to carry low-intensity ground fires with little 
damage to the parent plant. These grasses recovered quickly with the arrival of moisture from 
the tropics during the summer monsoon period.  
 
Tree ring analysis of burn scars has been used to estimate fire frequencies within the stands of 
ponderosa pine in the Southwest. It is generally accepted that fire occurred at 2 to 12 year 
intervals. Stand-replacement crown fires were considered rare and were typically confined to 
small thickets when they occurred. Because of these frequent fire events, it is believed that the 
species of plants and animals within this vegetation type have evolved with fire.  Most fires 
today occur on State and Private lands, Fish and Wildlife Lands, Forest Service lands and BLM 
lands in Socorro County normally occur during the Mid to late spring and early summer, and are 
usually less than 10 acres in size. Grazing by wildlife and livestock reduces the fine fuel loading, 
which causes most fires to not burn well. But, in those years following a good monsoon season, 
grass production is higher which usually results in more and larger fires with lightning as the 
major cause. 
 
Normally starting in February and running through June Socorro County will experience an 
increase in fires in the riparian/bosque flood plain along the Rio Grande corridor. Normally, the 
wildfires in this habitat are usually less than 10 acres in size. This corridor, which consists of the 
riparian/bosque flood plain runs through the middle of Socorro County from the Northern to the 
Southern Socorro County line, both wetlands and natural riparian/bosque, is the primary 
vegetation habitat in this area. This riparian/bosque habitat can also be found along or near the 
banks of the rivers that are found throughout Socorro County. Much of this riparian/bosque 
habitat contains Salt Cedar and Russian Olive brush lands.  
 
Salt Cedar (tamarisk) is not native to the southwest. It robs essential moisture from the 
indigenous vegetation and responds favorably to fires that normally kill the native plants, making 
assertive reclamation efforts to re-introduce the native species necessary. Additionally, “the 
thickening bosque and dying cottonwood trees presented a new problem for the river — the 
dreaded bosque fires. Where the houses and settlements were once threatened by flooding, 
they were now threatened by fire.” Once ignited, this Salt Cedar vegetation burns intensely with 
a rapid rate of spread and is one of the most dangerous fires that occurs yearly in Socorro 
County. To complicate the situation in the 1950’s thru the 1960’s, because of flooding problems 
occurring in this Rio Grande corridor, Jetty Jacks were installed in the area to provide reliable 
water flows and flood control . Then “in the 1980s, it was noticed that the Rio Grande was 
changing. The bosque was becoming overgrown with salt cedar, or tamarisk, and Russian Olive 
trees. These non-native species were choking out the native cottonwood trees. Millions of 
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gallons of water were disappearing from the Rio Grande — being slurped up by the rapidly 
growing, undesired thickets of Russian Olives and tamarisk.” In this Rio Grande corridor 
 
Most fires on BLM lands in Socorro County occur during the late spring and early summer, and 
are usually less than 10 acres in size.  Grazing by wildlife and livestock reduces the fine fuel 
loading, which causes most fires to not burn well. In those years following a good monsoon 
season, grass production is higher which usually results in more and larger fires on BLM lands, 
with lightning as the major cause.  Prescribed fire makes up the majority of the acres that are 
burned on BLM lands in Socorro County. Most of the burning is done to maintain and/or restore 
grasslands, piñon / juniper stands and ponderosa pine stands. Historically, the Socorro Field 
Office has burned between 1,000 and 5,000 acres each year (this includes acres burned in 
Catron County). 
 
The State of New Mexico Energy, Minerals & Natural Resources Department, New Mexico 
Forestry Division maintains and provides a list of past fires in Socorro County to the Socorro 
County OEM. The State had not initiated any fuel reduction projects on State or private land as 
of January 2005. According to the Magdalena Ranger District, in 2006 the Cibola National 
Forest (Appendix I, Map 18) was under restrictions and/or closed during the summers of 2006 – 
2010 for extended periods of time due to associated fire hazard conditions. Numerous District 
personnel were required to patrol the forest during this time. Though fire hazards have been 
rated high, to date Magdalena Ranger District does not report any significant fires occurring in 
the Cibola National Forest area. 
 
Over the past twenty years (1990 – 2009) Socorro County has experienced the following large 
wildfire (greater than 99 acres in size or in a WUI area).  Table 32 and 33 provides a complete 
breakdown of each type wildfire: 
 
Lightning Caused Wildfires 

• Number:  41 
• Total Acres Damage:  54, 983 
• Total Costs (includes damage and suppression costs):  $265,543 

 
Human Caused Wildfires 

• Number: 39 
• Total Acres Damage: 33,577 
• Total Damage Costs (includes damage and suppression costs): $1,136,320 

 
Numerous wildfires less than 100 acres in size occur in Socorro County yearly. The fires are 
attacked quickly and controlled. Socorro County averages 32 wildfires per year that burns less 
than 100 acres in size. Each fire has the potential to become a large and disastrous fire. Dry 
conditions, wind, terrain, and location are primary factors that contribute to fires growing to a 
size larger than 100+ acres. These fires occur in different locations and fuel types throughout 
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Socorro County. The Fuel types range from Grass, to Piñon Juniper, to Ponderosa Pine, Brush 
and to our Bosque fuel type located in the river valleys. 

Table 32  Socorro County History of Large Wildfires (1990 - 2009) 

 
      Source:  Southwest Coordination Center (SWCC), web site and the NM Forestry Division. 
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Table 33  History of Large Wildfires (1990 – 2009) by Number of Fires and Fire Cause 

 
      Source:  Southwest Coordination Center (SWCC), web site and the NM Forestry Division. 
 
Additional information as reported by Socorro County OEM, the local newspaper and 
information provided by the NCDC:  
 
April 2008 – As reported by the Socorro County OEM, the San Pedro Fire was a human caused 
fire that proved to be a very difficult fire that in the end burned over 733 acres of the Bosque and 
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threatened structures in the area.  In the end the cost of this fire was over $200,000 with the 
loss of one structure.   
 

     
San Pedro Fire April 16, 2008 in Socorro County (Photo by Jerry Wheeler) 
 

 
San Pedro Fire April 16, 2008 in Socorro County Structure Destroyed (Photo by Jerry Wheeler) 

 
June 2006 – Reported by the local newspaper, the El Defensor Chieftain, a fast-moving bosque 
fire near Bosquecito consumed 1,200 acres of mostly herbicide-treated salt cedar before the fire 
was contained.  It took several days for the fire to be completely extinguished.  No injuries or 
loss of structures was reported.  
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April 2005 – As reported by the local newspaper, the El Defensor Chieftain, a 1,200-acre 
Bosque fire near Bosquecito caused problems to residents for over a week with continuous 
flare-ups and lingering smoke.  Forestry officials said the fire was started by sparks generated 
by someone welding on a grinder. The individual was not identified by the officials.  Gusty winds 
fanned the fire and fire departments reportedly from as far away as Albuquerque responded to 
fight it. Flames, reported to reach as high as 150 feet at times, were seen 20 miles to the north.  
Initial estimates indicate it would take between $500,000 and $1 million to restore the area. 
 
June 2004 – Reported by the local newspaper, the El Defensor Chieftain, the county was 
experiencing the effects of drought turning the county in a tinderbox for wildfire occurrences.   In 
mid-June 2004, there was a major blaze in the Bosque in the northern part of the county around 
the Valencia County line starting in the Abeytas.  The fire eventually would consume 360 acres 
of Bosque and destroyed two unoccupied dwellings.  Luckily no human or animals were injured; 
it did require a large evacuation of livestock residing in the area. 
 
April 25, 1996 – NCDC reported one wildfire for Socorro County in the San Marcial area with no 
reported damage on April 25, 1996.  No other data exists in Socorro County regarding this 
event. FEMA does identify 25 Fire Management Assistance Declarations in the state none of 
those declarations were identified for Socorro County. 
 
Reported in the local newspaper, the El Defensor Chieftain, a Bosque fire burned 650 acres 
north of the Bosquechito substation before crews were able to contain the fire. 
 
 
Hazard Profile – Wildfires/WUI 
 
Hazard Characteristics 
A wildfire is any fire occurring in a wildland area (e.g., grassland, forest, brush land) except for 
fire under prescription. Wildfires are part of the natural management of forest ecosystems, but 
may also be caused by human factors. 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 lightning. 
 
There are three classes of wildland fires: surface fire, ground fire and crown fire. A surface fire is 
the most common of these three classes and burns along the floor of a forest, moving slowly 
and killing or damaging trees. A ground fire (muck fire) is usually started by lightning or human 
carelessness and burns on or below the forest floor. Crown fires spread rapidly by wind and 
move quickly by jumping along the tops of trees. Wildland fires are usually signaled by dense 
smoke that fills the area for miles around. 
 
Wildfire probability depends on local weather conditions, outdoor activities such as camping, 
debris burning and construction, and the degree of public cooperation with fire prevention 
measures. Drought conditions and other natural hazards (tornadoes, high winds, etc.) increase 
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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 individual homes and cabins, subdivisions, 
resorts, recreational areas, organizational camps, businesses and industries are located within 
high wildfire hazard areas.  Further, the increasing demand for outdoor recreation places more 
people in wildlands during holidays, weekends and vacation periods. Unfortunately, wildland 
residents and visitors are rarely educated or prepared for wildfire events that can sweep through 
the brush and timber and destroy property within minutes. 
 
Wildfires can result in severe economic losses. Businesses that depend on 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 tourism 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. 
 
Potential aftermath of wildfires 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. 
 
Location – Socorro County covers a land area of 4,255,360 acres in central New Mexico. Table 
34 breaks down the number of acres and average hazard as identified in the Socorro County 
Community Wildfire Protection Plan dated, June 2006.  A total of 34 Wildland Urban Interface 
areas were assessed, resulting in the following ratings: 14 developments qualify for High 
Hazard Rating and are to be considered for immediate mitigation; 11 areas qualify for a Medium 
Hazard rating, and education specific mitigation strategies are recommended; and 9 
developments are categorized in the Low Hazard Rating. Private in holdings are being 
developed with multiple structures and limited access but to date, no structures have been 
constructed. 

Table 34  Count of WUI Communities and Average Hazard Rating 
NUMBER OF WUI AREAS AVERAGE HAZARD ACREAGE 

9 Low 95,650 
11 Medium 151,140 
14 High 126,960 

TOTAL ACRES  373,750 

 Source:  Socorro County Community Wildfire Protection Plan, June 13, 2006 
 
Referencing Table 34, the areas identified as high conclude the following issues the county 
must take into consideration when determining mitigation strategies: 
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• Tree mortality is higher in drier, south facing slopes, transition areas between ponderosa 
pine and piñon–juniper areas and recent construction sites. 

• Grasslands throughout the County are also at risk to fast spreading wildfire, especially in 
areas close to railroad tracks, where sparks have started prairie fires in the past. 

 
Severity of Occurrence – 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 canyons, funnel air and act as chimneys, intensifying the fire, causing a faster rate of 
spread. Saddles on ridge tops draw fires and steep slopes can double the rate of spread, due to 
the close proximity of fuel (vegetation). The rate of spread is generally stated in chains per hour, 
feet per minute, or meters per minute. 
 
Fuel type, continuity of fuel, and the moisture content of the fuel all effect wildfire behavior. 
Continuity of fuel applies 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 
and low humidity can intensify fire, while low temperatures and high humidity can greatly limit 
the potential of a fire.   
 
Many factors that determine the potential for fire include 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. 
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 100-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 atmospheric levels. The moisture term is derived from the dew 
point depression at a single atmosphere level. This index has been shown to correlate with 
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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 atmosphere) 
3 = Very Low Potential 
4 = Low Potential 
5 = Moderate Potential 
6 = High Potential (dry, unstable lower atmosphere) 

 
Keetch-Byram Drought Index (KBDI) – used to measure the affects of seasonal drought on 
fire potential. The actual numeric 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 0 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 soil 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 duff/litter 
layer becomes more susceptible to fire. 

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

KBDI = 200–400:  Typical of late spring, early growing season. Lower 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 
occurrence. Intense, deep burning fires with significant downwind spotting can be expected. 
Live fuels can also be expected to burn actively at these levels.  

 
The Energy Release Component (ERC) – the estimated potential available energy released 
per unit area in the flaming front of a fire. The day-to-day 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 can 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 



SSEECCTTIIOONN  22  ––  HHaazzaarrdd  IIddeennttiiffiiccaattiioonn  //  RRiisskk  AAsssseessssmmeenntt  
 
 

119 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

forward rate of spread at the head of the fire. Output is in units of feet per minute. A Spread 
Component of 31 indicates a worst-case, forward rate of spread of approximately 31 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 living, woody plants. Since the characteristics through which the fire is burning are so 
basic in determining the forward rate of spread of the fire front, a unique SC table is required for 
each fuel type. 
(Indicators Source: http://www.nps.gov/nifc/public/pub_und_understandingfire.cfm) 

Another is the International Fire Code Institute susceptibility index (Table 35), which combines 
slope and fuel levels: 

Table 35  Wildfire Susceptibility Matrix 
FEMA/IFCI Wildfire Susceptibility Matrix 

Fuel 
Class 

Critical Fire Weather Frequency 
<1 day per year 2-7 days per year 8+ days per year 

Slope % Slope % Slope % 
<40 41-40 61+ <40 41-40 61+ <40 41-40 61+ 

Light M M M M M M M M H 
Medium M M H H H H E E E 
Heavy H H H H E E E E E 
Note: M = Medium, H = High, E = Extreme. 
Source: International Fire Code Institute, January 2000 

 
All these indicators are taken into account when determining the fire danger for a specific area. 
These indicators can change daily, which is why the Fire Danger Rating System (Table 36) was 
created. It is a method of conveying in a simple way the relative danger level to the public. 
 

Table 36  Fire Danger Rating System 

Fire Danger Rating System 

Rating Description Detailed Description 
CLASS 1: Low 

Danger (L)       
COLOR CODE: 

Green 

Fires not easily 
started 

Fuels do not ignite readily from small firebrands. Fires in open or cured grassland 
may burn freely a few hours after rain, but wood fires spread slowly by creeping or 
smoldering and burn in irregular fingers. There is little danger of spotting. 

CLASS 2: 
Moderate 

Danger (M) 
COLOR CODE: 

Blue 

Fires start 
easily and 
spread at a 

moderate rate 

Fires can start from most accidental causes. Fires in open cured grassland will 
burn briskly and spread rapidly on windy days. Woods fires spread slowly to 
moderately fast. The average fire is of moderate intensity, although heavy 
concentrations of fuel – especially draped fuel -- may burn hot. Short-distance 
spotting may occur, but is not persistent. Fires are not likely to become serious 
and control is relatively easy. 

CLASS 3: High 
Danger (H)      

 COLOR 
CODE: Yellow 

Fires start 
easily and 
spread at a 
rapid rate 

All fine dead fuels ignite readily and fires start easily from most causes. 
Unattended brush and campfires are likely to escape. Fires spread rapidly and 
short-distance spotting is common. High intensity burning may develop on slopes 
or in concentrations of fine fuel. Fires may become serious and their control 
difficult, unless they are hit hard and fast while small. 
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Vegetation-Fuel Hazard 
The vegetation-fuel condition in the county is critical to an understanding of fuel hazards and 
wildfire risks. Proper vegetation-fuel management may occur with an understanding of its 
contribution to wildfire risk and risk reduction.  
 
Fire Regime Condition Class (FRCC) is a measure of the degree of departure from a reference 
condition, which is determined by comparing the existing fire regime and vegetation-fuels 
situation with the historic fire regime and natural vegetation, respectively (Table 37).  The 
degree of departure may result from differences in the historical fire regime (i.e., fire return 
frequency and severity) and/or vegetation composition.  Because, many times, changes in 
natural vegetation composition and structure (i.e., the presence of invasive weeds or 
overstocked forest stands) include changes in vegetation-fuel attributes (i.e., fuel continuity and 
load), FRCC may serve as a surrogate to judge the degree of fuel hazard.  FRCC 1, FRCC 2, 
and FRCC 3 may be viewed as low-, moderate-, and high-hazard fuel conditions, respectively.  
The FRCC classification only includes wildland vegetation and does not account for agricultural 
vegetation. FRCC was developed by an interagency task force consisting of the USFS and U.S. 
Department of Interior agencies. 
 

Table 37  Fire Regime Condition Class 

Fire Regime 
Condition Class 

Percent of 
County Description 

1 22 

Fire behavior, effects, and other associated disturbances are similar to those 
that occurred prior to fire exclusion (suppression) and other types of 
management that do not mimic the natural fire regime and associated 
vegetation and fuel characteristics.  Composition and structure of vegetation 
and fuels are similar to the natural (historical) regime.  Loss of key 
ecosystem components from catastrophic fire is low. 

Fire Danger Rating System 

Rating Description Detailed Description 

CLASS 4: Very 
High Danger 
(VH) COLOR 

CODE: Orange 

Fires start very 
easily and 
spread at a 

very fast rate 

Fires start easily from all causes and immediately after ignition, spread rapidly 
and increase quickly in intensity. Spot fires are a constant danger. Fires burning in 
light fuels may quickly develop high-intensity characteristics - such as long-
distance spotting - and fire whirlwinds, when they burn into heavier fuels. Direct 
attack at the head of such fires is rarely possible after they have been burning 
more than a few minutes. 

CLASS 5: 
Extreme (E)            

 COLOR 
CODE: Red 

Fire situation is 
explosive and 
can result in 

extensive 
property 
damage 

Fires under extreme conditions start quickly, spread furiously and burn intensely. 
All fires are potentially serious. Development into high-intensity burning will 
usually be faster and occur from smaller fires than in the Very High Danger class 
(4). Direct attack is rarely possible and may be dangerous, except immediately 
after ignition. Fires that develop headway in heavy slash or in conifer stands may 
be unmanageable while the extreme burning condition lasts. Under these 
conditions, the only effective and safe control action is on the flanks, until the 
weather changes or the fuel supply lessens. 

Source: http://www.wfas.net/content/view/34/51/  
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Fire Regime 
Condition Class 

Percent of 
County Description 

2 48 

Fire behavior, effects, and other associated disturbances show moderate 
departure from the natural or historical conditions (more or less severe).  
Composition and structure of vegetation and fuel are moderately altered.  
Uncharacteristic conditions range from low to moderate.  Loss of key 
ecosystem components is from catastrophic fire moderate. 

3 30 

Fire behavior, effects, and other associated disturbances show a high 
departure from natural or historic conditions (more or less severe).  
Composition and structure of vegetation and fuel are highly altered.  
Uncharacteristic conditions range from moderate to high. Loss of key 
ecosystem components from catastrophic fire is high.  

Source: http://www.frcc.gov 
 
 
All three FRCC classes occur in the County (Appendix A, Map 17).  FRCC 1 is the least 
common, as it occupies approximately 22 percent of the county.  FRCC 2 and 3 occupy 48 and 
30 percent, respectively.  FRCC 1 vegetation occurs mainly in the north central part of the 
county and eastern part of the county.  FRCC 2 and FRCC 1 vegetation is intermixed near the 
Rio Grande in the north central part of the county.  FRCC 3 vegetation occurs ever where else 
in the county.  Table 38 provides an overview of FRCC classes for the jurisdictions outlined in 
this HMP. This data does not represent all hazards vegetation-fuels throughout the communities 
because the FRCC system does not classify agricultural vegetation.  Additional research needs 
to be conducted in the next 5 years of this HMP. 
 

Table 38  Fire Regime Condition Class for Socorro County   

Community 
Fire Regime Condition Class (percent) 

FRCC 1 FRCC 2 FRCC 3 
Village of Magdalena 5 40 55 
City of Socorro 0 100 0 
New Mexico Tech 0 100 0 
Source: www.frcc.gov  

 
Historically, large fires in the Bosque areas of Socorro County occur in the same general 
locations in the county on a cycle of every four (4) to six (6) years and are of common 
occurrences. These Bosque fires normally occur in a Wildfire Urban Interface setting and almost 
always pose a threat to life and property and become one of the highest priorities during our 
wildfire season. In general, most Bosque Fires are human caused and commonly fall into one of 
these fire causes: Debris Burning, Equipment, Campfires, smoking and unknown. On occasion 
Socorro County does have fires that are intentionally set therefore causing an even greater 
threat to life and property. All fires in all fuel types, especially fires that appear to be intentionally 
set, are aggressively investigated and prosecuted.  
 
The County of Socorro is seeing a growth in the number of land subdivisions, an increase in 
homes being constructed, an increase in manufactured homes being moved into the county and 
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an increase in the population to coincide with this growth. Historically, the areas of the county 
that are seeing this growth have been remote and inaccessible. Now, as a result of this growth, 
the county is experiencing an increase in wildland fire related problems. Consequently, as a 
result of this Wildland Urban Interface (WUI) problem, the wildland fuels in these areas and the 
drought conditions that are occurring more frequently, we can expect an increase in large 
wildfire related disasters. 
 
Socorro County has experienced a slight increase in residential growth in or near the forest 
boundary and the Bosque areas (WUI) which increases the risk of catastrophic. Private in 
holdings are being developed with multiple structures and limited access. This growth has also 
increased the traffic on roadways, resulting in safety concerns both for emergency response 
and urban interface fire evacuations. 
 
Parts of Socorro County receives an abnormally high number of lightning storms and ground 
strikes, due mainly to the topographical change from desert to rolling mountains; and receives 
only 6 inches of rainfall, annually in lower elevations, to 30 inches in the higher elevations above 
10,000 feet., annually. The vegetation in the county ranges from desert grasslands in the lower 
elevation plains and foothills, riparian/Bosque vegetation along the Rio Grande and other major 
drainages, oak/piñon-juniper savannah in the lower mid elevations, ponderosa pine stringers 
intermixed with piñon/juniper woodlands in the upper foothills, pure ponderosa pine stands on 
upper elevation slopes and mesa tops, and mixed conifer/alpine vegetation near the tops of the 
major mountain ranges.  

The vegetation surrounding the City and the vast 6,634 square miles making up Socorro County 
consists of transitions from desert grasslands in the south to Bosque river areas, to oak/piñon-
juniper savannah, to ponderosa pine stringers intermixed with piñon/juniper woodlands, to pure 
ponderosa pine stands in the west. This ponderosa pine ecosystem is a part of the largest 
continuous area of ponderosa pine in the world, and is referred to as a short-interval, fire-
adapted ecosystem (Appendix I, Map 11 and 12).    

The frequent fires that helped sustain this ecosystem were low intensity, benign surface fires 
which kept stands open and park-like. However, with our nation’s intensive fire suppression 
efforts these past hundred years, these ponderosa and piñon/juniper ecosystems have grown 
into overly dense stands and have produced many unhealthy characteristics including: 

• Accumulation of fuels with subsequent increases in fire severity and size 
• Decreases in soil moisture and nutrient availability 
• Decreases in growth and diversity of both herbaceous and woody plants 
• Decreases in spring and stream flow 

Due to the arid climate, recent drought, and degraded timber stands, the probability of 
catastrophic wildfire occurrence is high in Socorro County (to include the Village of Magdalena 
and City of Socorro by the MPG.  The MPG determined NMT probability of a future event is low.    
Appendix I, Map 12 illustrates the vegetation types in Socorro County. Several factors contribute 
to the increased risk of catastrophic fires in the Southwest and Socorro County in particular: 
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• Increased tree density and decreased grass and forb (broad-leaved herbs that grow in 
fields, prairies, or meadows) cover. 

• The Bark Beetle outbreak in the Southwest is visible in the Cibola National Forest 
Magdalena Ranger District and greatly increases risk of wildfire. However, once a stand 
of piñon trees has been killed as a result of the bark beetle infestation and the trees drop 
their needles, the intensity of a potential fire is lessened because there is less fuel to 
burn. 

• Populations of several native bark beetle species are increasing dramatically due to 
several years of extended drought. Many trees are extremely stressed from the drought 
and are highly susceptible to bark beetle attack. The resulting outbreak has killed 
millions of ponderosa pine and piñon trees in Arizona and New Mexico. Due to the 
continued drought and the widespread extent of the bark beetle outbreak, there is little or 
nothing that can be done on a large scale to prevent the mortality of these trees. 

• According to New Mexico State Forestry, in 2006 the Western pine beetle and the Piñon 
Ips, another type of bark eating beetle, caused damage to 110 acres of private and State 
lands.  

• Drought in the Southwest region of the United States has greatly affected vegetation in 
Socorro County and greatly contributes to the increased risk of wildfire. 

 
Referencing the CWPP map in Appendix I, Map 11, the areas determined highest for wildfire 
potential are in the northern and southern central part of the county.  The City of Socorro, NMT 
and Village of Magdalena are considered a low risk of the effect of a wildfire.  Rural areas in the 
county would be of concern and identified as having a higher threat.  The number of households 
displaced as a result of a wildfire will depend on fire proximity to communities, rate of spread, 
and severity. Displacement includes households evacuated from within or near to the wildfire.  
Residents evacuated will need to seek temporary shelter in designated public locations. In 
addition, shelter locations will need to be provided for livestock and other animals in the event 
evacuation is necessary.  The economic loss from a wildfire occurrence away from the WUI 
communities will depend on the acres of rangeland or forestland burned.  A rangeland fire would 
result in the loss of livestock grazing forage.  A forest fire in the Bear, Magdalena and San 
Mateo Mountains would result in the loss of timber resources. Rangeland and forest losses from 
wildfire would be accrued over several years until the resources recover.    
 
Conclusions – Wildfires 
 
Summary of Hazard Identification and Vulnerability Assessment 
Wildfires can be a significant threat to the citizens, structures, infrastructure, and natural 
resources within the County. Fourteen of these areas have a High Hazard assessment and 
should be considered the first priority for wildfire mitigation projects. As a result, the Hazard 
Mitigation Planning Team has identified the wildfire hazard as a priority in the Plan. 
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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 minimize the 
damage caused by wildfires. More specific mitigation goals and actions are detailed in Section 
Three of this document. 
 
Data Limitations 
The Socorro County Assessor database may not be accurate due to residents in land grant 
communities, and illegal structures built in the National Forest not reporting their structure value 
(or existence). In addition, new residences built after the yearly tax assessment may not be 
included in estimating potential losses. 
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High Wind 
 
Overview – Wind in Socorro County, New Mexico 
Wind is defined as the motion of air relative to the earth’s surface, and the hazard of high wind 
is commonly associated with severe thunderstorm winds (exceeding 58 mph) as well as 
tornadoes, hurricanes, tropical storms and nor’easters.  High winds can also occur in the 
absence of other definable hazard conditions, events often referred to as simply “windstorms.” 
High wind events might occur over large, widespread areas or in a very limited, localized area. 
They can occur suddenly without warning, at any time of the day or night. 
 
Typically, high winds occur when large air masses of varying temperatures meet. Rapidly rising 
warm moist air serves as the “engine” for severe thunderstorms, tornadoes and other windstorm 
events. These storms can occur singularly, in lines or in clusters. They can move through an 
area very quickly or linger for several hours. 
 
Previous Occurrences – High Winds 
Socorro County experiences some form of high wind activity annually, based on seasonal 
meteorological patterns and local topographical conditions. The County is susceptible to high 
wind events. All areas of Socorro County are susceptible to high wind conditions, although local 
topography, such as elevation and land contours, plays a significant part in how high winds 
affect a specific area. For the purpose of this report, all areas of the County are considered 
equally vulnerable to high wind events. 
 
The effects of high wind storms can topple manufactured homes, destroy buildings, lift cars, 
snap trees (which create roadblocks), topple power lines (can cause an electrocution hazard 
and cripple local infrastructure), and cause injury and death.  
 
According to the NCDC, Socorro County has not experienced any high wind events but, 
however, NCDC does show four tornado events between 1950 and 2005 (Table 39).  The only 
reported damage was for the first event in 1950 which caused $25K in property damage.  
Additionally the 1950 reported tornado was the only one listed as an F1 with moderate severity 
while the other three were listed as F0 minimal severity.  Tornado was not identified by the MPG 
as a natural hazard concern.  Based on minimal past occurrences and magnitude of the wind 
event, this could be considered other than a tornado.  As future revisions of this plan occurs, 
should the county experience an increase of tornado events, the MPG will profile tornados and 
provide a more detailed data of past occurrences and vulnerabilities in the county. 

Table 39  Tornados Reported in Socorro County 

Location Date Type 
Hazard Magnitude Death Injury Property 

Damage 
Crop 

Damage 
Socorro 08/02/1950 Tornado F1 0 0 25K 0 
Socorro 05/17/1954 Tornado F0 0 0 0K 0 
Socorro 08/02/1965 Tornado F0 0 0 0K 0 

Bernardo 04/17/2005 Tornado F0 0 0 0K 0 
  Source:  National Climatic Data Center (NCDC) 
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December 2009 – As reported by the Mountain Mail, after a weekend of wintry weather, high 
winds were a cause of concern for many county residents, especially those traveling on 
Highway 60, which had to be shut down near Magdalena for over an hour. The closure was the 
result of diesel fuel leaking from the tank of a wrecked semi tractor trailer. According to the 
Magdalena Marshal, two semis were blown off the road; one at mile marker 126, and the other 
at mile marker 119.  The semi at 119 leaked 240 gallons of diesel fuel causing the highway had 
to be closed until the hazmat operation had been completed.  The truck driver from Boise, 
Idaho, said he was on his way to Tucson when he experienced the estimated 100 mph gusts on 
Highway 60.  Higher winds were recorded at other stations in the county. Magdalena Ridge 
Observatory sustained wind speeds at the 10,600 foot facility averaged about 100 mph over a 
seven hour period with gusts up to 128 mph (Figure 15).   

Figure 15  Tracker Trailer Stuck by High Winds 
 

 
       Source:  Mountain Mail 
 
July 15, 2010 – As reported in the local newspaper the El Defensor Chieftain, a fierce storm 
that blew through Socorro Thursday evening (July 15), ripping the roof off an abandoned single-
wide mobile home on Blue Canyon Road and slammed it onto the roof of another home, which 
sits just below that structure.  Additionally, the Socorro Electric Cooperative was called out to a 
three-phase pole that was down near the Mounyo Ranch off U.S. 380.  New Mexico Tech also 
reported outages due to the down power lines. 
 
April 29, 2010 – As reported in the local newspaper the El Defensor Chieftain, strong winds tore 
away some roof paneling at the Veguita Trading Post which severed the wires to the store's 
satellite system and knocked out some of its electricity.  Before finding a resting spot across 
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N.M. 304, the paneling slammed into the back door of a delivery van that store owner moments 
earlier was helping to unload. The paneling smashed out a window in the van's door.  It was 
reported that customers were battling sustained 40 mph winds. 
 
January 22, 2010 – The Village of Magdalena experienced high winds during a winter storm 
(Figure 16).  A local resident captured the damage to a local business.  The roof was literally 
peeled off with the north end left attached. No estimated costs were available from this damage.   
 

Figure 16  Wind Damage to Local Business in the Village of Magdalena 

    
Source:  Magdalena Resident Bill Fuller 

 
 
January 12, 2010 – As reported in the local newspaper the El Defensor Chieftain, sustained 
winds of 50 mph with higher gusts, swept through the area damaging roofs and knocking down 
fences.  No injuries were reported. 
 
July 30, 1997 – Categorized in the NCDC as thunderstorm wind and not high wind, the City of 
Socorro experienced a strong storm that caused a mobile home to overturn and land on a car 
and caused downed power lines in the area.  No injuries or fatalities were recorded the wind 
storm (thunderstorm wind) caused $60K in property damage.  
 
 
Hazard Profile – High Wind 
 
Hazard Characteristics 
 
Wind storms have sustained winds of 40 mph or gusts of 58 mph or greater, are not caused by 
thunderstorms, and are expected to last for an hour or more. High wind/wind storms may down 
trees and power lines and cause structural damage to homes and businesses.  Wind storms are 
classified according to the Beaufort Wind Force Scale for measuring wind intensity, and are 
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rated on a scale of 0 to 12 (Table 40). The one-minute average wind speed is the determining 
factor in the Beaufort scale. 

Table 40  Beaufort Wind Scale 

Beaufort Wind Scale 

Beaufort 
Number Wind Speed mph Description Land Conditions 

0 0 Calm Calm. Smoke rises vertically. 
1 1-3 Light air Wind motion visible in smoke. 
2 4-7 Light breeze Wind felt on exposed skin. Leaves rustle. 

3 8-12 Gentle breeze Leaves and smaller twigs in constant motion. 

4 13-18 Moderate breeze Dust and loose paper rises. Small branches begin to move. 

5 19-24 Fresh breeze Smaller trees sway. 

6 25-31 Strong breeze Large branches in motion. Whistling heard in overhead wires. 
Umbrella use becomes difficult. 

7 32-38 Near gale Whole trees in motion. Effort needed to walk against the wind. 

8 39-46 Gale Twigs broken from trees. Cars veer on road. 
9 47-54 Strong gale Light structure damage. 

10 55-63 Storm Trees uprooted. Considerable structural damage. 

11 64-73 Violent storm Widespread structural damage. 

12 73-95 Hurricane Considerable and widespread damage to structures. 

 
Wind is air that is in constant motion relative to the surface of the earth. High wind events can 
occur suddenly without warning. They can occur at any time of the day or night, in any part of 
the country. High winds pose a threat to lives, property, and vital utilities primarily due to the 
effects of flying debris and can down trees and power lines. High winds are most commonly the 
result of hurricanes, tropical storms, nor’easters, severe thunderstorms and tornadoes, but can 
also occur in their absence as mere “windstorms.” One type of windstorm, the downburst, can 
cause damage equivalent to a strong tornado. 
 
Straight-line winds, which in extreme cases have the potential to cause wind gusts that exceed 
100 mph, are responsible for the most frequent wind damages. One type of straight-line wind, 
the downburst, can cause damage equivalent to a strong tornado and can be extremely 
dangerous to aviation. High winds pose a significant threat to lives, property and infrastructure 
due to direct wind forces but also flying debris, such as rocks, lumber, fuel drums, sheet metal 
and loose gear of any type that can be picked up by the wind and hurled with great force. High 
winds also down trees and power lines that often result in power outages across an affected 
area.  Table 41 illustrates the severity and typical effects of various wind speeds for high wind 
events. 
 
Location and Extent – High wind events are experienced in every region of the United States. 
Figure 17 illustrates various wind zones throughout the country based on design wind speeds 
established by the American Society of Civil Engineers. It divides the country into four wind 
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zones, geographically representing the frequency and magnitude of potential high wind events 
including severe thunderstorms, tornadoes and hurricanes. The figure shows that Socorro 
County is located Zone I and II wind speeds for shelters of up to 160 mph. 

Table 41  Severity and Typical Effects of Various Wind Speeds 

 
 

Figure 17  Wind Zones in the United States 

 
 Source: American Society of Civil Engineers, 7-98 
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The entire planning area of Socorro County is subject to high wind conditions, but areas most 
vulnerable where the population is concentrated and buildings are of older design include the 
City of Socorro County and the Village of Magdalena.  New Mexico Tech is of newer design but 
with the number of older trees that populate the campus, the risk of a high winds being blown 
down pose a high risk to campus infrastructure.  Other rural locations are at risk but further 
research needs to be conducted to determine areas at risk and past occurrences. Data 
deficiencies do exist and in the next five years, the county and jurisdictions profiled in this HMP 
will gather data to support occurrences and enhanced mitigation strategies and actions.   
 
Frequency – To determine the probability of Socorro County experiencing future high wind 
occurrences, the probability or chance of occurrence was calculated based on historical data 
identified in Table 39. Probability was determined by dividing the number of events observed by 
the number of years and multiplying by 100. This gives the percent chance of the event 
happening in any given year. In applying this formula, the county has a 6 percent chance in any 
given year of experiencing a significant high wind event. It should be noted that general 
inconsistencies in local event reporting to the NCDC would make this probability seem low as 
wind events are an annual occurrence, some events with damaging results.  The MPG noted 
during discussions that frequency of high wind events occur more often and go unreported.  In 
reviewing past occurrences in the county (noted in the past occurrence section), the MPG 
determined to rank high wind occurrences in the future as medium. 
 
Severity of Occurrence – The complex terrain of Socorro County, ranging from the eastern 
plains, to the high mountains across the northern and western regions, creates weather regimes 
that change quickly over relatively short distances. Highway travelers, especially truckers, hit by 
strong gusts of wind that can make driving hazardous.  High wind events are somewhat 
frequent in Socorro County. Due to the frequency, county residents and infrastructure are better 
prepared to handle the effects.  As reported in NCDC, the county has experienced tornado type 
events but with very minor damage. Tornados are not identified by the MPG as a natural hazard 
of significance to the county, future revisions of the plan will address this hazard if warranted by 
future occurrences. Referencing Table 40, the county, and those jurisdictions identified in this 
HMP, could experience high wind events between 0 and 63 mph, a BWS of 10. Data 
deficiencies do exist and in the next five years, the county and jurisdictions profiled in this HMP 
will gather data to support occurrences and enhanced mitigation strategies and actions.   
 
Conclusions – High Winds  
 
Summary of Hazard Identification and Vulnerability Assessment 
Socorro County has occasional high winds that can produce localized damage. The Socorro 
County Mitigation Team lists high winds as the fourth priority hazard in this Plan. 
 
What Can Be Mitigated? 
One important part of mitigating high wind hazards is forecasting and warning so that people 
can prepare. Communities can prepare for disruptions of utilities and transportation due to high 
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wind events by advising people to stay home or to use caution if they must go out, and by 
recommending that people stock up on food, water, batteries, and other supplies. The National 
Weather Service, combined with local television stations, have an effective strategy for notifying 
residents about impending wind events. Consistently enforcing building codes provides the 
greatest benefit for new construction to mitigate damages due to wind events. For existing 
structures and critical facilities, follow-up inspections and retrofits provide effective mitigation. 
 
Data Limitations 
Manufactured homes that are not adequately anchored are the most vulnerable structures for 
damage from high wind events. The information necessary to determine the location and 
condition of manufactured homes and aged or dilapidated structures was not available during 
the development of this mitigation plan. Consequently, the Mitigation Planning Team could not 
quantify vulnerability of individual structures to damage from high winds. In addition, accurate 
methods to quantify potential future damages are not readily available. The amount of business 
lost due to high wind events has not been calculated due to the difficulty of attaining this 
information. The Mitigation Planning Team could also not specify which critical facilities were 
vulnerable to high wind events. Subsequent versions of this Plan will need to incorporate and 
respond to these data deficiencies. 
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Drought 
 
Overview – Drought in Socorro County, 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, geology, vegetation, and human influence need to be considered when assessing the 
impact of drought on any particular location. 
 
Previous Occurrence – Drought 
Identified as a concern by each jurisdiction, no previous drought data exists from those 
jurisdictions.  According to the NCDC, no drought events have been recorded for the county 
between January 1, 1950 and August 31, 2010.  Figures 18 and 19 identify the average amount 
of precipitation received in Socorro County and just how little precipitation the county receives. 
 

Figure 18  Socorro County Average Monthly Precipitation 

 
Source:  Western Regional Climate Center 
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Figure 19  Precipitation in Socorro County 

 
 Source:  NOAA (www.wrcc.dri.edu/precip.html)  
 
 
Socorro County relies upon groundwater for potable water. Current diversion for agricultural 
uses is approximately 50,000 acre-feet per year. At current consumption rates, the aquifer will 
continue to yield good water for another 120 years. A severe prolonged drought would greatly 
impact the entire County’s ability to provide potable water from groundwater sources. 
 
Identified in the NMDHSEM HMP (2007), the state has experienced droughts since prehistoric 
times with extended drought conditions evidently causing the collapse of many early 
civilizations.  Periods of drought since 1950 have been documented during 1950-1957, 1963-
1964, 1976-1978, 1989, 1996, 1998-1999, 1999-2003, 2003-2006.  In the last 100 years, New 
Mexico has suffered from four devastating periods of drought; 1900-1910, 1931-1941, 1942-
1956, and 1974-1979. A short-term drought was identified that lasted from October 2005 to July 
2006.  Between 1995 and May 2007, there were three state declared disasters for effects 
related to drought, primarily for loss of domestic drinking water: May 1996, May 2000, and June 
2002.  The total cost for drought related events for this time period is $279,459. However, 
indirect costs are estimated to be between $50 to 100 Million. 
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Hazard Profile – Drought 
 
Hazard Characteristics 
Drought is a period of prolonged dryness that contributes to depletion of groundwater and 
surface-water yields. Defining the exact start of a drought is difficult, as short wet cycles may 
occur. Climatologists and drought experts at the New Mexico Drought Summit held in 
September 2004 estimate that the current drought the County is experiencing began in 1997 or 
1998. The most commonly used drought definitions are based on meteorological, agricultural, 
hydrological, and socio-economic effects. 
 
• Meteorological drought is defined by a period of substantially diminished precipitation 

duration and/or intensity. The commonly used definition of meteorological drought is an 
interval of time, generally on the order of months or years, during which the actual 
moisture supply at a given place consistently falls below the climatically appropriate 
moisture supply 

• Agricultural drought occurs when there is inadequate soil moisture to meet the needs of a 
particular crop at a particular time. Agricultural drought usually occurs after or during 
meteorological drought, but before hydrological drought and can affect livestock and other 
dry-land agricultural operations 

• Hydrological drought refers to deficiencies in surface and subsurface water supplies. It is 
measured as stream flow, snow pack, and as lake, reservoir, and groundwater levels. 
There is usually a delay between lack of rain or snow and less measurable water in 
streams, lakes, and reservoirs. Therefore, hydrological measurements tend to lag behind 
other drought indicators 

• Socio-economic drought occurs when physical water shortages start to affect the health, 
well-being, and quality of life of the people, or when the drought starts to affect the supply 
and demand of an economic product  

Although different types of drought may occur at the same time, they can also occur 
independently of one another. Drought differs from other natural hazards in three ways. First, 
the onset and end of a drought are difficult to determine due to the slow accumulation and 
lingering 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 to 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.   Water in New Mexico is distributed among a variety of 
users, as the following pie chart indicates (Figure 20). About 5% goes to livestock, commercial, 
industrial, mining, and power companies; about 9% goes to public supplies and domestic use; 
about 10% is lost to evaporation; and about 76% goes to irrigated agriculture.   Drought is a 
regular event in all areas of New Mexico. 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 
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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. 
 

          
 

 
            Source:  New Mexico Office of State Engineers 

    
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.  Although no drought events for Socorro County have 
been recorded by the NCDC, 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 rangelands. Droughts impact individuals (farm owners, 
tenants, and farm laborers), the agricultural industry, other agriculture related sectors, and other 
industries such as tourism and recreation. There is increased danger of forest and wildland 
fires. Loss of forests and trees increases erosion, causing serious damage to aquatic life, 
irrigation, and power development by heavy silting of streams, reservoirs, and rivers. 
 
In the summer of 2008, the agriculture community was in a panic as the state was dealing with 
the endangered silvery minnow.  Farmers were faced with a low snowpack that feeds irrigation 
reservoirs in northern New Mexico and low rainfall with forecasted continuing dry conditions cut 
irrigation supplies dramatically.  Compounding issues more, legal issues were being considered 
ordering farmers to share the river supply to save the silvery minnow.  This impacts financial 
capabilities in the agricultural community and decreases agricultural supply. 
 

Figure 20  New Mexico Water Uses 
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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 42).  The Palmer index is 
based on the supply-and-demand concept of the water balance equation, taking into account 
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 42  Palmer Drought Severity Index 
PDSI Classifications 

4.00 or more Extremely Wet 
3.00 to 3.99 Very Wet 
2.00 to 2.99 Moderately Wet 
1.00 to 1.99 Slightly Wet 
0.50 to 0.99 Incipient Wet Spell 
0.49 to -0.49 Near Normal 
-0.50 to -0.99 Incipient Dry Spell 
-1.00 to -1.99 Mild Drought 
-2.00 to -2.99 Moderate Drought 
-3.00 to -3.99 Severe Drought 
-4.00 or less Extreme Drought 

          Source:  htpp://drought.unl.edu/whatis/indices.htm 

 
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 21). The Vegetation Drought 
Response Index, or VegDRI, is a computer modeling and monitoring method that provides 
continuous drought information over large regions and supplies finer spatial detail than other 
commonly used drought indicators.  The index is available at two-week intervals across the 
conterminous 48 states of the United States.  
 
This resource can be used by anyone monitoring agricultural 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 resolution. The massive 
remote sensing archives at the U.S. Geological Survey Earth Resources Observation and 
Science Center (USGS-EROS) supply historical satellite data from the last 20 years that are 
critical in establishing a sound comparison of normal conditions over a longer historical period.  
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Figure 21  Vegetation Drought Response Index (VegiDRI) 

 
       Source:  http://www.drought.unl.edu/monitor/monitor.htm 

 
Location – The entire planning area is subject to drought conditions, but areas most vulnerable 
in the county include rangeland used for livestock grazing and agriculture land use and those 
areas used for develop land use.  Livestock grazing and agriculture on rangeland is 
predominately the major land use, roughly 47%.  Developed land accounts for less than 30 
percent land use. However, the developed land includes the Village of Magdalena, City of 
Socorro/New Mexico Tech.  Rural towns in Socorro County include, Claunch, La Joya, Lemitar, 
Polvadera, San Acacia, San Antonio and Vegiuta.  These rural communities are not included in 
this HMP but are subject to drought conditions are require further study to determine past 
occurrences and represents agriculture land area where hazard mitigation projects should focus 
for the projection of human welfare and economic values. 
 
Frequency – Drought is a regular event in all areas of New Mexico; it visits the state in 
recurring cycles. According to the NOAA National Climatic Data Center, the first six months of 
2011 had been the driest start to any year on record for New Mexico.  As of mid July, 48 percent 
of New Mexico was in exceptional drought, the worst drought category possible.  Exceptional 
drought is essentially a 50 year recurrence event.  Through June of 2011, statewide 
precipitation was only 30 percent of normal (down from 35 percent of normal at the end of May).  
Looking at 2011 precipitation totals, significant precipitation deficits were evident, especially 
from Santa Fe to Los Alamos, in the Rio Grande Valley, and across southern New Mexico.  For 
Socorro County (to include the City of Socorro, Village of Magdalena and NMT), precipitation 
recorded between January and June of 2011 was 0.16 inches, 3.04 inches below normal.  
Based on the information provided by the NWS Reported by the Albuquerque National Weather 
Service, the start of the summer thunderstorm (Monsoon) season as of mid July had brought 
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spotty but welcome rainfall to many areas of the state, perhaps signaling that improvements in 
drought conditions can be expected by the end of August if the summer rains become more 
widespread. 

The summer precipitation outlook for the entire State of New Mexico, as provided by The NOAA 
Climate Prediction Center, is neutral; with equal chances for above and below normal 
precipitation forecast.  Looking at correlations between a poor spring snowpack in New Mexico 
and subsequent summer precipitation, odds favor an average or better than average summer 
“Monsoon” shower and thunderstorm season.  Based on the information provided by the 
Albuquerque NWS the MPG identified the probability of future occurrences as medium for 
Socorro County and those jurisdictions identified in this plan.   

 
Severity of Occurrence – In every drought, agriculture is adversely impacted, especially in 
non-irrigated areas such as dry land farms and rangelands. Droughts impact individuals (farm 
owners, tenants, and farm laborers), the agricultural industry, other agriculture-related sectors, 
and other industries such as tourism and recreation. There is increased danger of forest and 
wildland fires.  Loss of forests and trees increases erosion, causing serious damage to aquatic 
life, irrigation, and power development by heavy silting of streams, reservoirs, and rivers.   
 
The entire planning area of the county can be affected by drought related events.  The county 
would experience the effects of water rationing as one example.  To date the county has not 
identified any significant impacts from a drought event.  Using the Palmer Drought Severity 
Index in Table 42, the County’s, and those jurisdictions profiled in this HMP, risk to drought 
could be in the range of near normal (0.49 to -0.49) to a moderate drought (-2.00 to -2.99). Data 
deficiencies do exist in the county and in the next five years, the county will gather data to 
support drought occurrences and enhanced mitigation strategies and actions. Future updates to 
the HMP will include updates to drought events experienced by the county and jurisdictions 
profiled in this HMP. 
 
Conclusions – Drought 
 
Summary of Hazard Identification and Vulnerability Assessment 
Most of Socorro County is currently in a Warning or Moderate drought situation (Table 43). 
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 Socorro County pose significant challenges. Long-term solutions for coping with a limited 
water supply will require increased cooperation between urban users and agricultural use. 
Critical facilities in rural parts of Socorro County may need to increase or diversify their sources 
of water. 
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Table 43  Drought Severity Classification 
Level of 

Notification 
Level of 
Drought Description 

Alert Mild 
Drought 

Abnormally dry; begins with short-term dryness causing slow-growing pastures or crops, 
and above average fire risk.  This period ends with lingering water deficits and with 
pastures and crops not fully recovered. Could indicate less than 75% of normal 
precipitation for three months. 

Warning Moderate 
Drought 

Some damage to pastures and crops; high fire risk; streams, reservoirs, or wells low; 
and water shortages developing or imminent with voluntary water use restrictions 
requested.  Could indicate less than 70% of normal precipitation for three months. 

Emergency Severe 
Drought 

Apparent crop or pasture losses; fire risk very high; water shortages common; and water 
restrictions imposed.  Could indicate less than 65% of normal precipitation for six 
months. 

 
A prolonged drought also increases the probability of other hazards. Forests become more 
susceptible to wildfires and native vegetation dies, leaving exposed soils susceptible to erosion, 
flash flooding, and dust storms. The Mitigation Planning Team has identified drought as a 
priority hazard in Socorro County. 
 
What Can Be Mitigated? 
The best practices include early assessment, public education, water conservation programs, 
and diversifying sources of water. 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. 
Mitigation management for drought is a proactive process. However, most of the process has 
been at the local and state level since there is no federal water conservation or drought policy. 
 
The long-term future of water is a fundamental concern to all local governments in the area. 
Water use projections indicate that depletion of regional water resources will continue unless 
actions are taken to conserve and utilize water more efficiently with the ideal goal of balancing 
supply with demand.  The State has also taken initiatives designed to increase regional 
cooperation on water plans. Regional Water Plans were directed by the State Legislature in 
1987 in part due to a critical lawsuit on water resources appropriation by out of state parties (El 
Paso v. Reynolds 597 F. Supp. 694 (D.N.M. 1984). The legislation created a regionally based 
water resources planning program (§§72-14-43 & 44 NMSA 1978), in sixteen statewide regions, 
administered by the Interstate Stream Commission. 
 
Data Limitations 
It is difficult to determine when a drought hazard event starts. In most cases, the dry weather 
conditions that cause droughts will need to persist for a while before it becomes clear that 
drought conditions exist. There are also data limitations in determining the available quantity 
and quality of groundwater. The costs associated with the drought are difficult to quantify. Crop 
losses are straightforward, but losses from tourism dollars due to drought and uncertainty about 
availability of water are more difficult to define. 
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Extreme Heat 
 
Overview – Extreme Heat in Socorro County, New Mexico 
Socorro County experiences some form of extreme heat activity annually, based on seasonal 
meteorological patterns and local topographical conditions. All areas of Socorro County are 
susceptible to extreme heat conditions, although local topography, such as elevation and land 
contours, plays a significant part in how this extreme heat affects a particular area. For the 
purpose of this report, all areas of the County are considered equally vulnerable to extreme 
heat.  The effects of extreme temperatures generally affect at risk sectors of the population: the 
elderly, the young, the sick/infirmed, those living below the poverty level and outdoor laborers.  
 
Previous Occurrences – Extreme Heat 
Socorro’s latitude and altitude combine to give it a pleasant year-round climate. Socorro is just 
far enough south to be spared many of the storms that often touch northern New Mexico. Its 
elevation of approximately 4,585 feet spares us the extreme heat. The altitude also provides 
four distinct but temperate seasons.  Socorro summer high temperature averages are in the mid 
’90s, with no more than 20 days when the temperature reaches over 100oF. Winter high 
temperature averages are in the mid ’50s, and winter nights seldom drop to 0oF. Socorro’s low 
average humidity, little cloud cover, and valley location encourage formation of significant 
atmospheric stable layers. Normally during the day, air temperature decreases with altitude, but 
after a clear, calm night, the air next to the ground becomes cooler than the air above. 
 
During the summer months, individual daytime temperatures quite often exceed 100° F at 
elevations below 5,000 feet; but the average monthly maximum temperatures during July, the 
warmest month, range from slightly above 90° F at lower elevations to the upper 70’s at high 
elevations.  Warmest days quite often occur in June before the thunderstorm season sets in; 
during July and August, afternoon convective storms tend to decrease solar insulation, lowering 
temperatures before they reach their potential daily high.  A preponderance of clear skies and 
low relative humidities permit rapid cooling by radiation from the earth after sundown; 
consequently, nights are usually comfortable in summer.  The average range between daily high 
and low temperatures is from 25° to 35° F. 
 
According to the NCDC, no extreme heat events have been identified. 
 
Hazard Profile – Extreme Heat 
 
Hazard Characteristics 
 
Extreme heat is defined as temperatures that hover 10 degrees or more above the average 
high temperature for the region and last for several weeks. In an average year, extreme heat 
kills 175 people (FEMA Extreme Heat Backgrounder). Young children, the elderly, outdoor 
laborers, and sick people are the most likely to suffer the effects of extreme heat. The heat 
index measures the severity of hot weather by estimating the apparent temperature: how hot it 
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feels (Table 44). Skin resistance to heat and moisture transfer is directly related to skin 
temperature, therefore the ambient temperature can be quantified by examining the relation 
between relative humidity versus skin temperature. If the relative humidity is higher/lower 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 90°F in the lower elevations to 70°F in the higher elevations (Western Region Climate 

Center, www.wrcc.dri.edu/narratives/NEWMEXICO.htm). 

Table 44  Heat Index/Heat Disorders 

Heat Index/Heat Disorders 

Danger Category Heat Disorders Apparent 
Temperature (0F) 

I    Caution Fatigue possible with prolonged exposure 
and physical activity 80-90 

II   Extreme Caution 
Sunstroke, heat cramps and heat 
exhaustion possible with prolonged  
exposure and physical activity 

90-105 

III  Danger 
Sunstroke, heat cramps and heat 
exhaustion likely; heatstroke possible with 
prolonged exposure and physical activity 

105-130 

IV  Extreme Danger Heatstroke or sunstroke imminent >130 
       Source:  National Weather Service 

 
Extreme heat, or heat wave, is defined by the NWS as a temperature of 10° F or more above 
the average high temperature for the region, lasting for several weeks. This condition is 
definitely a public health concern. During extended periods of very high temperatures or high 
temperatures with high humidity, individuals can suffer a variety of ailments, including 
heatstroke, heat exhaustion, heat syncope, and heat cramps. 
 

• Heatstroke is a life threatening condition 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 associated with exercise by people who are not acclimated to 
exercise. The symptom is 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 
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• 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 

 
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.  
 
New Mexico is partially an arid desert state, and summer temperatures often exceed the 100° F 
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 110o F for many days in a row are rare. Such a 
heat wave in the higher altitudes would probably have a more damaging effect because people 
would not be expecting such hot conditions. However, anywhere in the state that experienced 
the humidity/temperature 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 (Figure 22).    Heat can affect roadways, 
runways, and some equipment, but it is generally a health risk, not a structural hazard. Periods 
of extreme heat can also place additional demands upon the electrical grid. Brown outs and 
black outs could dramatically increase vulnerability, particularly to those facilities associated 
with the housing and care of vulnerable populations. 

Figure 22  Temperature Map of New Mexico 

         
              Source: www.worldbook.com 

http://www.worldbook.com/�
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In 1979, meteorologist R.G. Steadman developed a heat index (Table 45) to illustrate the risks 
associated with extreme summer heat.  

Table 45  Heat Index 

 
     Source: http://www.ima.army.mil/southwest/sites/divisions/Safety/Heat%20Index.gif 

 
Location – The entire planning area is subject to extreme heat events.  Research has 
concluded that no past history exists at this time.  Future updates to the mitigation plan will 
include extreme heat events experienced in Socorro County and those jurisdictions identified in 
this HMP.   
 
Frequency – Researching past extreme heat events in Socorro County and those jurisdictions 
identified in this HMP, there have been no reports identified.  Data deficiencies do exist and in 
the next 5 years, the county and those jurisdictions will gather data to support occurrences and 
enhanced mitigation strategies and actions. Future updates to the mitigation plan will include 
extreme heat events experienced. 
 
Severity of Occurrence – The entire planning area would be affected by extreme heat events.  
Referencing the map in Figure 22, the county can experience average summer temperatures 
from 70 to well over 78 degrees with temperatures in the summer reaching up to 100 degrees 
plus.  In temperatures exceeding 90°F, young children, the elderly, outdoor laborers, and sick 
people are the most likely to suffer from sunstroke, heat cramps, heat exhaustion, and possibly 
heatstroke.  Data deficiencies do exist and in the next five years, the planning area will gather 
data to support occurrences and enhanced mitigation strategies and actions.  Mitigation 

http://www.ima.army.mil/southwest/sites/divisions/Safety/Heat%20Index.gif�
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strategies will be identified to capture future events and enhance the identification of 
vulnerability in the county.   
 
Conclusions – Extreme Heat 
 
Summary of Hazard Identification and Vulnerability Assessment 
Socorro County has experienced some extreme heat events, though not reported in NCDC.  
The Socorro County Mitigation Team lists extreme heat as the sixth priority hazard in this Plan. 
 
What Can Be Mitigated? 
One important part of mitigating extreme heat hazards is forecasting and warning so that people 
can prepare. Communities can prepare for disruptions of utilities and transportation due to 
extreme heat by advising people to stay home or to use caution if they must go out, and by 
recommending that people stock up on food, water, batteries, and other supplies. The National 
Weather Service, combined with local television stations, have an effective strategy for notifying 
residents about impending extreme heat events.  
 
Data Limitations 
The Mitigation Planning Team could not quantify vulnerability of individual structures to damage 
from extreme heat hazards. Subsequent versions of this Plan will need to incorporate and 
respond to these data deficiencies. 
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Source:  Photo by Joseph E. Smith of damage of Socorro’s 
Masonic hall and courthouse from the 15 November 1906 
earthquake.  Four courthouse chimneys that had been built 
following the two earthquakes in July were again thrown down.   
Courtesy Joseph Edward Smith Photography Museum and 
Gallery. 

Earthquake 
 
Overview – Earthquake in Socorro County, New Mexico 
Earthquakes result from sudden ground motion or trembling caused by a release of strain 
accumulated within or along the edge of the Earth’s crustal plates. Earthquakes occur most 
frequently in the boundaries between the great crustal plates that form the earth's outer shell. 
As these plates move, stress accumulates. Eventually, when faults along or near plate 
boundaries slip abruptly, an earthquake occurs. Although earthquakes in the United States have 
caused less economic loss annually than other hazards, they have the potential to cause great, 
sudden loss in proximity to the epicenter. Within one to two minutes, an earthquake can 
devastate a city through ground-shaking, surface-fault ruptures, and ground failures. Seismic 
hazards often trigger other devastating events, such as landslides, fires, and damage to dams 
and levees. 
 
 
New Mexico is a moderately seismically active 
region, with earthquakes occurring in most 
parts of the state.  The Socorro area has been 
the most active earthquake region of New 
Mexico during at least the past 150 years. 
During the past 45 years, approximately 50% 
of the seismic energy generated by 
earthquakes in New Mexico has been 
released in a region centered near Socorro, 
encompassing only about 2% of the state's 
total land area. This relatively high rate of 
earthquake activity in the Socorro region is 
due to an inflating sill of molten rock (magma) 
that is roughly 1300 square miles in area and 
sits approximately 12 miles beneath the 
surface of the fault-bounded Rio Grande rift.  
 
Commercial and residential buildings, as well 
as critical care and first responder facilities 
can be toppled or severely damaged during an 
earthquake. Transportation routes can be 
damaged or destroyed. Utilities and 
infrastructure are also vulnerable to damage/destruction by earthquakes. Death and injuries that 
directly result from earthquakes are unlikely but they can occur indirectly when structures 
collapse. Casualties typically result from falling objects and debris, or from forces that damage 
or demolish buildings and other structures. Disruption of communications, electrical power 
supplies, and gas, sewer, and water lines should be expected in a large earthquake. 

Figure 23  Socorro's Masonic Hall and Courthouse 
Earthquake Damage.   
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Earthquakes can trigger fires, dam failures, landslides, or releases of hazardous material, 
compounding their hazards. 
 
Previous Occurrences – Earthquakes 
Though not nearly as big or as numerous as in some other parts of the world, earthquakes have 
rattled New Mexico over the years. Figure 24 depicts the approximate epicenters for past 
earthquakes in New Mexico and surrounding areas between 1962 and 2005. Socorro County, 
specifically the City of Socorro inclusive of New Mexico Tech and the smaller unincorporated 
areas along the Rio Grande Valley are within the Rio Grande Rift.  The Rio Grande Rift is a 
region of tectonic, volcanic, and seismic activity that extends from north-central Colorado 
southward to Chihuahua, Mexico. At this point in time, New Mexico inclusive of Socorro County 
has a short and an incomplete earthquake history established; however, Geologic evidence 
shows that large earthquakes have occurred in the Rio Grande rift.  There are large numbers of 
active faults along the rift and the probability of a future large earthquake in the rift is likely high. 
 

Figure 24  Earthquakes in New Mexico, 1962-2004 

 
   Source:  Sandford et al., 2002; Sanford et all, 2005 

 
Socorro is the earthquake capital of New Mexico.  A 5,000 km2 (1,931 mi2) area, less than 2% 
of New Mexico, surrounding the town has produced nearly 50% of the 30 natural earthquakes of 
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magnitude 4.5 or greater in the state since 1869.  Three of these shocks occurred during a very 
strong swarm from 2 July 1906 through early 1907 and were the strongest within the state from 
1869 through 2008. Information on these shocks comes from newspaper accounts and notably 
from a published paper by the famous seismologist H. F. Reid. His paper on the 1906–07 
swarm appears in the first issue of the Bulletin of the Seismological Society of America and 
presents Rossi-Forel earthquake intensity observations out to distances of several hundred 
kilometers for the three strong earthquakes of the swarm 
 
The largest earthquakes of record in this region occurred during an ongoing earthquake swarm 
in 1906, and the magnitudes of the two largest events were approximately 5.8. For comparison, 
the largest felt and heard event from the most recent swarm in this region (August 2009) was M 
2.6.  This earthquake increased the property damage already sustained at Socorro from 
previous earthquakes.  Four rebuilt chimneys were shaken off the Socorro County Courthouse, 
and two others were cracked severely. Plaster fell at the courthouse, and a cornice on the 
northwest corner of the two-story adobe Masonic Temple was thrown onto its first floor. Several 
bricks fell from the front gable on one house. Plaster was shaken from walls in Santa Fé, about 
200 kilometers from the epicenter. Felt over most of New Mexico and in parts of Arizona and 
Texas.   (Source: http://earthquake.usgs.gov/regional/states/events/1906_11_15.php; Reid, 1911) 
 

Figure 25  Past Earthquake Epicenters in New Mexico 

 
   Source:  http://tremor.nmt.edu/EqMap.html 

http://earthquake.usgs.gov/regional/states/events/1906_11_15.php�
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Earthquake swarms, defined as a series of earthquakes recurring for days in nearly the same 
location within minutes of each other, are very common in this region. Historical accounts of 
these swarms date back to the 1860s, and they have been recorded on local seismic 
instruments since the early 1960s (Figure 25, blue stars, Sanford et al., 2002). The majority of 
the earthquakes in these swarms are shallow (3-8 miles beneath the surface), and relatively 
small (M < 1.0). These small earthquakes are not damaging; however, based on historic 
seismicity and geologic evidence, there is a chance for a larger, possibly damaging event in the 
future (Wong, 2009). According to the US Geological Survey, there is an 18% chance of a large 
earthquake (M > 6.0) in the Socorro region in the next 100 years. 
 
Twelve strong felt earthquakes with estimated magnitudes of 4.5 or greater occurred in the 
Socorro area from 1869 through 1961.  Unlike the instrumental data from 1962 through 2004, 
nearly all of these strong shocks appear to have had epicenters near Socorro rather than north 
of San Acacia.  Also the statistics for earthquakes with magnitudes of 4.5 or greater from 1869 
to the present indicated the Socorro-area seismic activity before the 1930s was significantly 
higher primarily because of prolonged earthquake swam that commenced in July 1906 a few 
months following the San Francisco earthquake in April of that year.  Earthquakes were felt as 
early as July 2, 1906 and continued almost on a daily basis well into 1907.  Three shocks in the 
swarm had magnitudes of 5.5 to 5.9, strong enough to significantly damage some adobe and 
masonry structures.  The most unusual characteristic noted of the swarm was the exceptionally 
large number of felt earthquakes over a six-month period.  It is suspected that weak shocks 
probably related to the swarm continuing into 1909 (Sanford, A.R. 1998). 
 
During the month August 2009, Seismicity within the Socorro region has been very active.  A felt 
earthquake of magnitude (ML) 2.3 occurred on August 19, 2009 approximately 3 km NE of 
Socorro near Escondida. Small events continued to occur during this time with activity beginning 
near the Lemitar area on August 24, 2009. These events have been numerous and fairly 
shallow depth of 5.5-6 km. The largest event was ML=2.5 on August 29, 2009 at 18:31:01 MDT 
(August 30, 2009 at 01:31:01 UTC) and was felt by many residents of Lemitar and Socorro.   
 
Preliminary locations on the largest 53 events (ML range of 0.5 to 2.5); however, over 400 
smaller events have also occurred since August 19, 2009. The locations of 53 of the largest 
earthquakes are very similar, suggesting that this is an earthquake swarm. Earthquake swarms 
are usually caused in response to tectonic or hydrological pressure changes in the crust. Minor 
felt earthquakes in this region are not uncommon, and have been documented by Dr. Allan 
Sanford in the past (Figure 26, blue squares). However, this was a swarm with unusually 
frequent, large earthquakes (14 earthquakes with ML > 1.4). For a size comparison, felt reports 
were noted for 4 events with ML 1.9 and greater.  Table 46 identifies the strongest earthquakes 
equal to or greater than 4.5 in Socorro County. 
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Figure 26  Earthquake Swarm Locations 

 
             Source:  Press Release (updated). 9/1/2009 8:40 am MDT: August 2009 Earthquake Swarm 
 
Earthquake activity was detected in northern Socorro County around the San Acacia, NM area.  
A series of minor earthquakes measuring between ML 2.1 and less occurred between March 22 
and March 23, 1998.  Following the first tremor were a series (total of 10) of smaller 
earthquakes all measuring less than ML 1.0. 
 

Table 46  Strongest Earthquakes Equal or > 4.5 in Socorro County (1869 - 2006) 

Date Time Approx Location MMI Moment 
Magnitude 

Nearby 
City 

 Hr Min Sec Lat. Long.    
1869 - - - 34.1 106.9 VII 5.2 Socorro 

31-Oct-1895 12 - - 34.1 106.9 VI 4.5 Socorro 
1897 - - - 34.1 106.9 VI 4.5 Socorro 
10-Sep-1904  - - - 34.1 106.9 VI 4.5 Socorro 
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Date Time Approx Location MMI Moment 
Magnitude 

Nearby 
City 

 Hr Min Sec Lat. Long.    
2-Jul-1906  10 15 - 34.1 106.9 VI 4.5 Socorro 
12-Jul-1906  12 15 - 34.1 106.9 VII to VIII 5.5 Socorro 
16-Jul-1906  19  - 34.1 106.9 VII 5.8 Socorro 
15-Nov-1906  2 15 - 34.1 106.9 VII 5.8 Socorro 
19-Dec-1906  12  - 34.1 106.9 VI 4.5 Socorro 
3-Jul-1961  7 6 - 34.2 106.9 VI 4.5 Socorro 
29-Nov-1989  6 54 39 34.5 106.9 VI 4.7 Bernardo 
29-Jan-1990  13 16 11 34.5 106.9 VI 4.6 Bernardo 

      Source: Sanford et al., Earthquake Catalogs for New Mexico and Bordering Areas: 1869-2005,                                     
http://earthquake.usgs.gov/regional/states/historical_state.php#new_mexico 

 
Hazard Profile – Earthquakes 
 
Hazard Characteristics 
This relatively high rate of earthquake activity in the Socorro region is due to an inflating sill of 
molten rock (magma) that is roughly 1,300 square miles in area and sits approximately 12 miles 
beneath the surface of the fault-bounded Rio Grande rift.  Earthquake movement is illustrated in 
Figure 27 (Understanding Your Risks – FEMA Publication 386-2, 2-16; 2001).  
 

Figure 27  Definition Sketch for Earthquake 

 
   Source:  Understanding Your Risks – FEMA Publication 386-2, 2-16; 2001 
 

http://earthquake.usgs.gov/regional/states/historical_state.php#new_mexico�
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The vibration or shaking of the ground during an earthquake is described by the time history of 
its ground motion (when recorded, this history is called a seismogram). The severity of ground 
motion generally increases with the amount of energy released and decreases with distance 
from the earthquake hypocenter. Earthquakes generate elastic waves, both in the earth‘s 
interior (body waves), and along the earth‘s surface (surface waves). P (primary) waves in the 
earth‘s interior are physically similar in character to sound waves in air. P waves have a back-
and-forth (longitudinal) motion along their direction of travel. They move through the shallow 
earth at speeds between approximately 1 to 4 km/s (roughly 2,000 to 9,000 miles/hour). P 
waves typically produce predominantly vertical forces on buildings. S (secondary) waves, also 
known as shear waves, have a side-to-side motion relative to their direction of travel, and. S 
waves are slower (by about a factor of 0.6) than P waves. S waves can cause significantly more 
damage than P waves because their amplitudes are typically larger and their shear motion 
produces horizontal forces on buildings, which they are typically much less able to sustain 
without damage. Surface waves generate both shear and vertical forces, and can be highly 
damaging in areas where development has occurred in low-seismic velocity basins (Mexico City 
is one type example of this).  
 
Earthquakes are commonly described in terms of magnitude and intensity. Magnitude is a fixed 
property of the earthquake source estimated from seismograms, and is proportional to the 
logarithm of the total energy released (an increase of one in earthquake magnitude indicates an 
approximately 32-fold increase in energy). Intensity, in contrast, varies spatially and with local 
geology, and describes the effects of ground motion at specific locations. Thus, a large, distant 
earthquake can generate the same intensity at a given site than a much smaller, local 
earthquake. 
 
The severity of an earthquake depends on the amount of energy released from the fault or 
epicenter of the earthquake. The severity is described in terms of magnitude and intensity. 
Magnitude characterizes the total energy released, and intensity subjectively describes effects 
at a particular place. While an earthquake has only one magnitude, its intensity varies 
throughout the affected region.  The Richter Scale is a logarithmic magnitude scale that defines 
magnitude in terms of the motion that would be measured by a standard type of seismograph. 
On the Richter Scale, magnitude is expressed in whole numbers and decimals. For every 
increase of 1.0 on the Richter Scale, the energy released by the earthquake increases 10-fold. 
In more qualitative terms, an earthquake of 5.0 is a moderate event, 6.0 is a strong event, 7.0 is 
a major earthquake, and 8.0 or higher is catastrophic. The effect of an earthquake on the 
Earth's surface is called the intensity. In the United States, the most commonly used intensity 
scale is the Modified Mercalli Intensity Scale (MMI). 
 
Another way to express earthquake severity is to compare the rate at which the ground surface 
accelerates due to an earthquake’s force with the rate of acceleration experienced by a falling 
object due to gravity. Peak Ground Acceleration (PGA) measures the strength of ground 
movements in this manner. PGA represents the rate in change of motion of the Earth’s surface 
during an earthquake as a percent of the established rate of acceleration due to gravity (where 
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g = 980 centimeter/square second [cm/sec2] or 32 feet per second [ft/sec2]). Although the 
specific damages caused by different magnitudes of earthquakes are listed in Table 28, as a 
rule of thumb ground acceleration must exceed 15 PGA (or 15 percent of the gravitational 
acceleration rate) for significant damage to occur. Table 47 shows the relationship between 
PGA, magnitude, and intensity. The relationship is, at best, approximate and also depends on 
such variables as the distance from the epicenter and depth of the epicenter.  

Table 47  Different Magnitudes of Earthquakes 

PGA 
(% g) 

Magnitude 
(Richter 

Intensity 
(MMI) 

Description 

<0.17 1.0 – 3.0 I I.  Not felt except by a very few under especially favorably conditions. 

0.17 – 1.4 3.0 – 3.9 II – III 

II. Felt only by a few persons at rest, especially on upper floors of buildings. 
III. Felt quite noticeably by persons indoors, especially on upper floors of buildings.  
Many people do not recognize it as an earthquake.  Standing motorcars may rock 
slightly.  Vibrations similar to the passing of a truck.  Duration estimated. 

1.4 – 9.2 4.0 – 4.9 IV – V 

IV. Felt indoors by many, outdoors by few during the day.  At night, some 
awakened.  Dishes, windows, doors disturbed; walls make cracking sound.  
Sensation like heavy truck striking building.  Standing motorcars rocked 
noticeably. 
V.  Felt by nearly everyone; many awakened.  Some dishes, windows broken.  
Unstable objects overturned.  Pendulum clocks may stop. 

9.2 – 34 5.0 – 5.9 VI – VII 

VI. Felt by all, many frightened.  Some heavy furniture moved; a few instances of 
fallen plaster.  Damage slight. 
VII.  Damaged negligible in buildings of good design and construction; slight to 
moderate in well-build ordinary structures; considerable damage in poorly build or 
badly designed structures; chimneys broken. 

34 – 124 6.0 – 6.9 VIII – IX 

VIII. Damage slight in specially designed structures; considerable damage in 
ordinary substantial buildings with partial collapse.  Damage great in poorly built 
structures.  Fall of chimneys, factory stacks, columns, monuments and walls.  
Heavy furniture overturned. 
IX. Damage considerable in specially designed structures; well-designed frame 
structures thrown out of plumb.  Damage great in substantial buildings, with partial 
collapse.  Buildings shifted off foundations. 

>124 7.0 and 
higher X or higher 

X.  Some well-built wooden structures destroyed; most masonry and frame 
structures destroyed and foundations.  Rails bent. 
XI. Few, if any (masonry), structures remain standing.  Bridges destroyed.  Rails 
bent greatly. 
XII. Damage total.  Lines of sight and level are distorted.  Objects thrown in the air. 

Source:  Wald, D., et al.,(1999) and Community Internet Intensity, USGS Modified Mercalli Intensity, and Instrumental Intensity.  2010.  
http://pubs.usgs.gov/fs/fs030-01/ accessed September 7, 2010 

 
The dense cluster of earthquakes in the very center of the state (Figure 28) is related to the 
activity of a body of magma (molten rock) about 12 miles deep within the Earth's crust. 
Seismologists cannot directly see the magma body, but careful measurements and studies of 
the way seismic waves move through the Earth's crust have allowed seismologists to map out 
its location. 
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Figure 28  Past Earthquake Epicenters in New Mexico 

 

        Source:  http://tremor.nmt.edu/EqMap.html 
 
 
Location – Figures 25, 26 and 28 provides a good overview of the number of earthquakes that 
have centered in Socorro County, mainly in and surrounding the City of Socorro.  Figure 29 
displays data for the different zones corresponding to the different PGA values that are 
associated with a 10% exceedance in 50 years. The most vulnerable area is in northern Socorro 
County.  Seismographs have located earthquakes in the Socorro area routinely since 1962.  For 
the 43-year period from 1962 through 2004, the Socorro region contributed ~ 37 percent of the 
622 earthquakes of magnitude 2.0 or greater in New Mexico although it occupies ~1.6 percent 
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of the state’s total area.  The majority of earthquakes since the early 1960s have had epicenters 
from San Acacia northward to Bernado 
 
The data include the potentially affected population, housing units, and critical facilities. The 
largest population and number of housing units affected are in the central portions of the county, 
along the Rio Grande, where the acceleration value is highest. The Mitigation Planning Team 
needs more information on these structures (e.g. age, condition, and construction type) in order 
to rate their relative vulnerability. For example, un-reinforced masonry structures built before 
current building codes are more susceptible to damage than others built to seismic-resistant 
codes. 
 

Figure 29  Projected Ground Acceleration (PGA) with 10% Probability Over Next 50 Years 

 
 Source:  US Geologic Survey, National Seismic Hazard Mapping Project  
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According to the United States Geological Service (USGS; Frankel et al., 2002) the highest risk 
for an Earthquake in New Mexico is in the area along the Rio Grande between Socorro and 
Albuquerque (Figure 30). This area has a 1% chance of a magnitude 5.0 or larger earthquake 
within 50 km any given year. In a three-year period, the life of the mitigation plan, that probability 
increases to 4.5%.   

Figure 30  New Mexico Earthquake Probability 

 
       Source: http://eqint.cr.usgs.gov/eqprob/2002/index.php 
 
Socorro Canyon Fault – The Socorro Canyon fault is located in Socorro County, New Mexico. 
The Socorro Canyon fault zone is comprised of two sections that bound the Socorro and 
Lemitar Mountains, west of Socorro. The northern section of the fault zone forms the eastern 
margin of the Socorro and northern Lemitar Mountains.  It is a slip fault with 0.027 mm/yr slip 
rate and a dip between 40 and 60o to the east, the sense of slip is normal. The fault extends 
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from the surface to 15 km below the surface. It is 49 km long. It is projected to have a possible 
maximum earthquake of 7.04 on the Richter Scale and a minimum earthquake of 6.5.   
Source:  http://gldims.cr.usgs.gov/webapps/cfusion/sites/hazfaults_search/hf_search_res.cfm?hazmap=2007 

 
La Jencia Fault – The La Jencia fault is one of a dozen or so faults in the Rio Grande rift that 
have been investigated in detail. The La Jencia fault bounds the eastern margin of the strongly 
uplifted (west-titled) Magdalena Mountains and the more subdued Bear Mountains (to the 
north). Both ranges have embayed range-fronts, suggesting a lack of significant quaternary 
faulting. It is a slip fault with 0.021 mm/yr slip rate and a dip between 40 and 60o to the east, the 
sense of slip is normal. The fault extends from the surface to 15 km below the surface. It is 33 
km long. It is projected to have a possible maximum earthquake of 6.84 on the Richter Scale 
and a minimum earthquake of 6.5.   
Source:  http://gldims.cr.usgs.gov/webapps/cfusion/sites/hazfaults_search/hf_search_res.cfm?hazmap=2007 
 
Frequency – The earthquake data accumulated over the past 40 years of research provides an 
estimate of the probable earthquake activity in New Mexico during the next 50 to 100 years. 
Based on 37 years of instrumental studies, the expected number of magnitude 2.0 or greater 
earthquakes each year is 16, and the expected number of magnitude 3.0 or greater shocks 
each year is about three. Between 30 percent and 40 percent of these quakes will occur within 
the 5,000 square-km region near the City of Socorro defining the SSA. Based on the 130-year 
history of felt and instrumentally recorded earthquakes, a magnitude 4.5 or greater earthquake 
will occur on average once every 4.3 years. From this same history, we know that a magnitude 
5.8 or greater earthquake has not occurred in New Mexico since 1906. However, it is uncertain 
that the level of seismic activity in New Mexico in the future will be the same as in the past. A 
possibility exists that earthquakes could increase, and if so, the increase is most likely to occur 
in the Rio Grande rift where nearly all faults with known movement in the past 15,000 years are 
located and where the majority of the county’s population resides  
 
Severity of Occurrence – The severity of an earthquake depends on the amount of energy 
released from the fault or epicenter of the earthquake. The severity is described in terms of 
magnitude and intensity. Magnitude characterizes the total energy released, and intensity 
subjectively describes effects at a particular place. While an earthquake has only one 
magnitude, its intensity varies throughout the affected region. The Richter Scale is a logarithmic 
magnitude scale that defines magnitude in terms of the motion that would be measured by a 
standard type of seismograph. On the Richter Scale, magnitude is expressed in whole numbers 
and decimals. For every increase of 1.0 on the Richter Scale, the energy released by the 
earthquake increases 10-fold. In more qualitative terms, an earthquake of 5.0 is a moderate 
event, 6.0 is a strong event, 7.0 is a major earthquake, and 8.0 or higher is catastrophic. The 
effect of an earthquake on the Earth's surface is called the intensity. In the United States, the 
most commonly used intensity scale is the MMI. 
 
The earthquake zones in Socorro County vary, depending on location and resulting magnitude 
of IV to X on the Modified Mercalli Scale.  Major topographic features of the Socorro quadrangle 
include the west-tilted Socorro Peak block and west flank of the Socorro Basin; both are 
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relatively young features of the central Rio Grande rift. The Socorro Basin is defined by 
dissected and faulted piedmont slopes that descend toward the Rio Grande at the east edge of 
the quadrangle.  Geologic mapping and 40Ar/ 39Ar dating of volcanic strata, in and adjacent to 
the quadrangle, have demonstrated the following major structural features and evolution. 1) The 
NE margin of the 31.9 Ma Socorro caldera (source of Hells Mesa Tuff) is exposed on the east 
face of Socorro Peak. 2) Locally erupted tuffs and lavas (Luis Lopez Fm.) back filled the caldera 
between 30.04 and 28.77 Ma. 3) Early rift alluvial conglomerates and playa deposits (Popotosa 
Fm.) buried the caldera margin from about. 17 to 6.88 Ma. 4) A synextensional cluster of dacite 
to rhyolite lava domes was erupted onto the playa floor (above the buried caldera) between 
9.51and 7.02 Ma. 5) Late-rift extension caused subsidence of the Socorro Basin 
contemporaneous with transition to a through going axial-river depositional system (ancestral 
Rio Grande, Sierra Ladrones Fm.), sometime after 6.88 Ma and prior to 3.73 Ma. 6) The 
ancestral Rio Grande aggraded in the subsiding basin until after 1.2 Ma; since about 0.7 Ma the 
Rio Grande has mostly cut down through its own deposits, thereby forming an eroded inner 
valley. 
 

Pliocene to Pleistocene sands and gravels of the ancestral Rio Grande form a major aquifer 
under the city of Socorro. Deep monitoring wells (e.g. 2000 ft) will be needed to determine the 
maximum thickness and storage capacity of this important source of potable groundwater. 
Numerous late Quaternary fault scarps in the quadrangle (Socorro Canyon fault zone) 
demonstrate a significant seismic risk; however, earthquake recurrence intervals are presently 
not well constrained. Seismic risk may be increased by the presence of a geophysically defined 
mid-crustal magma body at 12 miles depth below the Socorro region. Numerous 
microearthquake clusters occur at depths of 6-7 miles below the Sedillo Hill area (9 miles SW of 
Socorro); this suggests the presence of slowly rising cupolas from the mid-crustal magma body. 
More work is warranted to evaluate the long-term probability of a volcanic eruption near Sedillo 
Hill and its potential impact to the Socorro area. 

During the past 35 years, close to 50% of the seismic energy generated by earthquakes in New 
Mexico has occurred in a region centered near Socorro, encompassing only approximately 2% 
of the state's total land area. This relatively high rate of earthquake activity is due to a huge 
body of molten rock (magma) residing 19 kilometers beneath the Socorro portion of the Rio 
Grande rift valley. Seismic waves are clearly reflected from the upper surface of the Socorro 
magma body, and demonstrate that it has an upper surface area in excess of 3400 square 
kilometers (1300 square miles).  Observations of seismic waves from distant earthquakes which 
propagate upwards through the magma body and observations of uplift indicate that it is 
presently being supplied with fresh magma from the Earth's mantle. The present inflation of this 
body creates a surface uplift of several millimeters per year), and the associated stress creates 
earthquakes in the region.  
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Figure 31  Tectonic Map of Socorro County and Surrounding Area 

 
             Source:  New Mexico Geological Society 

Figure 31 illustrates the tectonic map layout of the Socorro and surrounding area.  Most of those 
earthquakes have hit the Socorro area. According to the United States Geological Survey, 
Socorro area is still considered the earthquake capital of New Mexico. The most significant 
earthquakes occurred in 1906 and 1907. The Richter scale was not in use at the time, but 
estimates show those quakes reached 5.8 and 6.1 respectively.  The information on the 
probability and severity of a possible earthquake event is based on the relationship between 
PGA, magnitude, and intensity, which is approximate and depends on such specifics as the 
distance from the epicenter and depth of the epicenter.  Figure 30 (USGS) indicates that there is 
a 30 to 65 percent probability of an earthquake with a magnitude 5 or greater in the next 100 
years in the Socorro County planning area. Typically, significant earthquake damage occurs 
when accelerations are greater than 5.0 magnitude as depicted on Table 47.   Despite the 
county’s past, the USGS says the probability of another big earthquake, above 6.0, occurring in 
Socorro in the next 50 years is low.  Most residents are already aware Socorro is the 
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earthquake capital of New Mexico, especially since Socorro-based New Mexico Tech has a 
department dedicated to seismology and the study of earthquakes. 

More information regarding the existing buildings, such as unreinforced masonry buildings and 
critical facilities would help the Mitigation Planning Team assess specific vulnerability and risk 
issues more accurately. Mitigation strategies for collecting earthquake data over the next five 
years will be reviewed and as the HMP plan is updated, information will be provided 
accordingly. 
 
Conclusions – Earthquakes 
 
Summary of Hazard Identification and Vulnerability Assessment 
Significant earthquakes with epicenters in the County have not been detected in recent history, 
but the area has numerous faults with the potential for a large magnitude earthquake. The 
potential for such a disaster is low. The greatest threat is to the north-central portion of the 
county. More detailed information on critical facilities in the County is required to identify 
vulnerable structures. 
 
What Can Be Mitigated? 
Damage from earthquakes can be mitigated for existing buildings by structural retrofits. 
Structures erected before standard building codes, such as un-reinforced masonry buildings, 
are typically vulnerable to earthquake damage. Present building codes require construction of 
certain occupancies (schools, hospitals, public buildings) to high earthquake resistance 
standards, although seismic mitigating construction is not required for residential buildings. A 
prudent homeowner, business owner, or developer would be well advised to consider 
earthquake mitigation when designing subdivisions, apartment buildings, shopping centers, and 
individual residences in certain parts of the state.  More detailed information on other structures 
in the County is required to identify those that are highly vulnerable. New buildings can be built 
stronger, according to the most recent seismic design specifications found in contemporary 
building codes, to minimize their vulnerability to earthquake damage.  Additional strategies for 
mitigating damage from a possible earthquake are identified in Appendix E. 
 
Data Limitations 
The information on the probability and severity of a possible earthquake event is based on the 
relationship between PGA, magnitude, and intensity, which is approximate and depends on 
such specifics as the distance from the epicenter and depth of the epicenter. More information 
regarding the existing buildings, such as unreinforced masonry buildings and critical facilities 
would help the Mitigation Planning Team assess specific vulnerability and risk issues more 
accurately. 
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Conclusion – 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 “How-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 on 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 county and in some cases the state in the past. By extrapolation, those same 
hazards can be expected to affect the county in the future. Nevertheless, there are a number of 
conclusions that we can make from the hazard analysis and risk assessment: 
 

• 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 

 
• Critical facilities deserve additional mitigation attention because of the higher  potential 

life and property loss or environmental harm in the unlikely event that they suffer 
significant damage 

 
• As with other counties in the state, Socorro has within its borders a sovereign native 

government that places additional challenges in the furtherance of hazard mitigation 
planning and actions. Socorro County requires support in the coordination of these 
activities with both State of New Mexico and the Bureau of Indian Affairs.  
 

• Improving our understanding of the risk associated with the natural hazards in Socorro 
County 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 Socorro County. This final step in the risk assessment provides the 
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necessary information for local officials to craft a mitigation strategy to focus resources 
on only those hazards that pose the most threat to the county. 

 
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 Socorro County 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 – Socorro County Vulnerabilities 

Vulnerable Populations 
 
Socioeconomic Vulnerability 
Various socioeconomic 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 Socorro County were determined using Census 
2009 data (Table 48). Factors attributing to impact include: 
 

• Lack of individual and community wealth that can mean fewer available resources for 
recovery. The number of families below the poverty level can indicate areas that may be 
impacted more severely by disaster events because of this lack of resources. For 
example, a poor family may not own a vehicle that would enable them to immediately 
evacuate the area. The number of families below the poverty level in 2000 in Socorro 
County was 4,939 or 27% of the population. 

 
• A population that is under 18 and over 65 years old is more likely to need additional 

assistance during a disaster, so large concentrations of populations in either of these 
subgroups could pose complications during a disaster. According to 2009 estimated U.S. 
Census data, there were 5,663 persons (31.3% of the county’s population) under 18 
years old and 2,404 persons (13.3% of the county’s population) over than age 65. 

 
• Women also are more vulnerable to disastrous events as they may more likely bear the 

brunt of productivity loss due to damage to the home, or bear loss of income impact due 
to increased focus of restoration of a home and home based businesses. The female 
population in the county is equal to the total male population. The 2009 estimated 
census reports the female population at exactly 49.4% (8,937 females). 

 
• The percentage of the population of non-white residents in Socorro County is 

approximately 16.4 % (2,967 persons). It is not uncommon for non-white residents to 
reside in areas more prone to floods or certain other disasters. 
 

Table 48  Percentage of Vulnerable Subgroups in Socorro County 

County Population 
2009 est. 

Persons Below 
Poverty 

Children 18 
Years and 

Under 

Persons 65 
Years and 

Over 
Female Non-White 

Socorro 18,092 4,939 or 27.3% 5,663 or 31.3% 2,404 or 13.3% 8,937 or 49.4% 2,967 or 16.4% 

Source:  State HMP from U.S. Bureau of the Census 2000 using HAZUS-MH Level 1 data 
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Economic and Physical Vulnerability 
While social vulnerability depends on factors such as population trends and ethnicity, physical 
vulnerability relates to structures that could be damaged (i.e., the “built” environment). In 
development of data in this section, the Hazards U.S. Multi-Hazard (HAZUS-MH) loss 
estimation tool was employed to determine impacts by the classifications of residential, 
commercial, industrial, agricultural, religious (and non-profit) and educational structures, as well 
as the cumulative impact for the County as a whole. This tool employs data from the US Census 
for compilation of data (numbers of structures) and other sources of information, such as FEMA 
Guidance for determination of valuation, etc. Most data present in this section was extracted 
from the State of New Mexico’s Hazard Mitigation Plan (HMP) unless stated otherwise. 
 
Economic Vulnerability 
Economic vulnerability of an area or community relates to the cost of loss of its buildings. For 
example, downtowns and central business districts may be considered vulnerable areas of a 
community because commercial structures and public buildings are concentrated in those 
districts (Table 49). 
 

Table 49  Building Stock Exposure (value in millions of dollars) in Socorro County 

County Residential Comm. Industrial Agri. Religion Gov. Educ. Total 

Socorro 717,364 62,632 5,438 2,842 2,407 - 5,281 802,172 

Source:  State HMP from U.S. Bureau of the Census 2000 using HAZUS-MH Level 1 data 

 
This table has been developed from information in HAZUS-MH (Level 1). The values in the table 
are only indicators for information purposes and should not be viewed literally for analytical 
purposes. For analytical purposes, Level 2 data must be used (where specific local information 
can be keyed in to replace the data in the national database) for greater accuracy. However, 
there are no Level 2 HAZUS data for New Mexico and data was limited our unavailable add in 
the HAZUS-MH model. HAZUS-MH Levels are as follows:  

Level 1: National data sets are used for analysis, extrapolated to state-specific data based 
upon broad modeling assumptions. 

Level 2: National data are modified by specific known local data for more site specific 
results. 

Level 3: Users may supply their own techniques to study special conditions such as dam 
break and tsunami, although engineering and other expertise is typically needed at 
this level. 

 
Vulnerability of the Built Environment 
The condition of the structure is a key determinant of its hazard vulnerability. Generally, older 
structures are more vulnerable to damage from high winds and ground movements, particularly 
if they were built prior to the adoption of stringent building codes. Figure 32 shows the census 
tracts that have a larger percentage of older structures. Of a total number of 7,958 housing units 
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in the county, approximately 16.5% of the structures were built prior to 1940. The City of 
Socorro (9.4%) and the eastern portion of the county indicate the greatest concentration of 
structures built before 1940. These older structures may be in poor condition and not able to 
weather storms due to poor building quality, plumbing, etc. and are more prone to damage by 
wind, winter storms, and earthquakes. 

Figure 32  Socorro County Structures Built Before 1940 

 
          Source: Hazards U.S. – Multi-Hazard (HAZUS-MH), FEMA 

 
Another important factor is how likely structures are to fail when they are subjected to wind 
pressure that exceeds their design. In general, building damages can range from cosmetic to 
complete structural failure, depending on wind speed, movement, and the location of the 
building. Strong winds can rip roofs off houses, overturn manufactured homes, or cause total 
failure of poorly constructed structures. Unreinforced masonry buildings typically fail under 
severe earthquake conditions and gable-ended roofs are especially vulnerable to strong winds. 
 
Manufactured housing units are of particular interest due to a frequent inability to withstand high 
winds and are often located in areas susceptible to flooding. New Mexico has approximately 
144,000 manufactured homes, which represents 22% of all the structures. Figure 33 maps the 
number of manufactured homes by census tract. Socorro County has approximately 2760 
manufactured homes (41% of residential structures surveyed).  Forty one percent of all the 
structures in the county are constructed of wood (subject to damage by wildfires), followed by 
manufactured housing and masonry structures (Table 50). Less than 1% of the structures in the 
county are made of unreinforced masonry, which is very vulnerable to damage from 
earthquakes. These are typically adobe structures. 
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Figure 33  Manufactured Homes by Census Tract 

 
             Source: Hazards U.S. – Multi-Hazard (HAZUS-MH), FEMA 
 
 

Table 50  Building Types in Socorro County 

County Concrete Manufactured 
Housing Masonry Precast Un-reinforced 

Masonry Wood Total 

NEW 
MEXICO 2,166 144,077 123,712 933 10,791 384,115 665,794 

Socorro 17 2,760 935 5 81 2,894 6,692 

 Source:  NM HMP from FEMA U.S. – Multi-Hazard (HAZUS-MH) 
 
 
Effect of Growth and Development on Vulnerability 
Socorro County had a population of just over 14, 761 in 1910. Important to note that Catron 
County was organized from part of Socorro County in 1921 decreasing population numbers in 
Socorro County census.  As shown in Figure 34, the County’s growth fluctuated on average 
between grew on average between 6 and 15 percent each decade after that with two 
exceptions: between 1920 and 1930 when Catron County was organized and population figures 
were updated and between 1980 and 2000 when the County expanded by almost 70 percent.  A 
good portion of this growth is due to New Mexico Tech expanding curriculum to the college 
research format and the addition of Energetic Materials Research and Testing Center (EMRTC) 
in the City of Socorro.   The Bureau of Business and Economic Research at the University of 
New Mexico projects that the population growth rate will be 2 to 4 percent a decade from 2010 
to 2030 (US Census 2000 and BBER 2009). 
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Figure 34  Socorro County Historic and Projected Population Growth 
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        Source:  US Census, UNM Bureau of Business and Economic Research 
 
 
The Built Environment 
Even when compared with larger growth projection for New Mexico in general and neighboring 
counties (such as Sierra and Lincoln), Socorro County faces increasing vulnerability due to 
construction without defensible spaces (relative to urban-wildfire interface), and growth of 
“colonias” or residential neighborhoods that spring up with limited infrastructure support and 
often with poor housing stock. Also challenging the county is the ongoing placement of 
unpermitted building (or placement of trailers) in unsuitable places, such as flood prone areas. 
 
Despite Socorro housing increases estimated (as of July 2009) to be less with 102 new homes, 
new homes are being built primarily on the outskirts of existing communities, expanding into 
what was wild land with the result that the WUI areas expand annually. Local leaders must be 
cognizant of the new risks and work towards implementing zoning, and codes to reduce the 
exposure. Communities, such as Socorro are already controlling growth due to current 
limitations on water supply.  
 

Historical Trend 

Projected  
Growth 
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Vulnerability Overview 
 
Summary of Vulnerability and Losses 
The County, City, Village and NMT are extremely vulnerable to the effects of natural hazards.   
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 county 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 county 
differently, the inconsistency of existing data, lack of trend data, and the lack of feasibility that 
these hazards would affect the entire county.  For example, the nature of lightning is that they 
strike at random and the number and severity of past events is not necessarily a predictor of 
future occurrences. Therefore, loss estimation is more difficult to predict for these types of 
hazards.  Existing disaster data is limited for use in predicting potential losses. The FEMA How-
to-Guide gives no guidance on estimating potential losses for winter storms, hailstorms, 
drought, or thunderstorms/lightning. Very limited guidance is given for wildfires.  To complete 
the loss estimate worksheets, vulnerable critical facilities that the MPG identified were used to 
complete a potential dollar loss per hazard event based on educated assumptions. 
 
Table 51 provides an estimate of the percent the county, and identified jurisdictions, could be 
impacted by a natural hazard at any one time.  Appendix K provides the complete breakdown 
for each jurisdiction and hazards identified in this HMP.    
 

Table 51  Estimated Impacts from Natural Hazards 

Hazard Average Percentage Used in Calculating 
County-wide Loss Scenarios Logic/Source 

Flood 38% 100 Year Flood Model HAZUS-MH Model 
Utilized and pas occurrences 

Severe 
Weather 60% Visual determination using overlays and 

situational analysis based on past occurrences 

Wildfire WUI Communities and Average 
Hazard Rating 

Socorro County Community Wildfire Protection 
Plan, June 13, 2006 and data provided by 
Socorro County OEM 

High Wind 6% Visual determination using overlays and 
situational analysis based on past occurrences 

Drought 0.1% Visual determination using overlays and 
situational analysis based on past occurrences 

Extreme 
Heat 0.1% Visual determination using overlays and 

situational analysis based on past occurrences 

Earthquake 5% HAZUS-MH 
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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 county and each 
jurisdiction. More detail on how these estimates based on FEMA methodology were derived can 
be found in each hazard profile.  It should be noted these estimates are based on worse-case 
scenarios and on preliminary, incomplete data. It is generally impossible to predict exactly what 
damage an event will incur, but nonetheless general estimates can be made to guide planning, 
preparedness, response and better decision making. Furthermore it can also help increase 
awareness of the potential effects of natural disasters. These loss estimates also do not take 
into account potential economic losses, which in many cases may be worse than structural and 
content losses.  
 
Critical facilities are those facilities that are critical to government response and recovery 
activities immediately after a disaster. These facilities include but are not limited to police and 
fire stations, public works facilities, sewer and water facilities, health clinic, bridges and roads, 
and shelters. Important facilities may not be critical during or immediately after a disaster but are 
important to the resiliency and recovery of the county from a disaster. Examples of important 
facilities to the jurisdictions in the county are the Health Centers, Police Department, Fire 
Department, EMS just to name a few.  Interviews with county, city, village and NMT officials, the 
HMP Team and site visits determined that there are about 30 buildings in the county/city, 16 
buildings in the village and 38 buildings on NMT campus which are of critical significance.  
Additional studies need to be conducted to determine the number of builds that are not critical 
but could be determined at risk due to a natural hazard event.  Table 52 provides a consolidated 
listing of identified critical facilities in the county by jurisdiction as identified in Tables 12, 13 and 
14 in Section 1 of this HMP. 

Table 52  Socorro County Multi-Jurisdiction Critical Facilities 

Facility Socorro 
County 

City of 
Socorro 

Village of 
Magdalena 

New Mexico 
Tech 

Projected Value 
Estimate 

Government 5 1 1 1 13,622,101 

Elderly 
Centers/Shelters 3 2 2 0 2,502,875 

Utility/Services 9 0 10 13 8,565,256 

Fire – HAZMAT 10 1 1 0 3,592,930 

Health Services 0 1 1 1 1,213,738 

Police Dept. 0 1 1 1 298,256 

School / Housing 0 0 0 6 57,427,440 

Total $87,222,596 
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Socorro County (Multi-Jurisdiction) Critical Infrastructure Loss Estimation 
In order to estimate the potential dollar losses to vulnerable critical structures, the HMP Team 
used the process outlined in FEMA’s “Understanding Your Risks; Identifying Hazards and 
Estimating Losses.”  This process calls for completing two worksheets: the Vulnerable Asset 
Inventory Worksheet and the Loss Estimate Worksheet. The HMP Team and site visits 
determined that there are about 30 buildings in the county/city, 16 buildings in the village and 38 
buildings on NMT campus which are of critical significance.  Loss estimates worksheets were 
completed for each hazard and included the vulnerable critical facilities that might be affected by 
that hazard. The purpose of providing the vulnerable critical facilities was to generate a list of 
the most needed projects - retrofitting of critical facilities, which is a state priority. This exercise 
was an attempt to perform a preliminary cost-benefit analysis to determine what mitigation 
projects would be cost beneficial. It was not the intent of the HMP to make gross assumptions to 
estimate total losses. Gross losses are based on the county-wide asset inventory. 
 
Vulnerable Asset Inventory Worksheet 
To complete this worksheet, information is collected on each facility that was identified as 
vulnerable. This information is used to calculate the estimated losses on the next worksheet. 
Each data element on the spreadsheet and its source is described below: 

• Size of Building – squared footage is gained from a site visit; 
• Replacement Value – expressed in cost per square foot and reflects the present day 

cost of labor and materials to construct a similar building; 
• Contents Value – based on the type of facility and then multiplying it by the replacement 

value; 
• Function, Use, or Value – represents the value of a building’s use or function that would 

be lost if it were damaged or closed, if available, the Annual Operating Budget of the 
priority critical facility is used for this element; 

• Displacement Cost – average time in days that the building’s occupants typically must 
operate from a temporary location while repairs are made to the original building due to 
a hazard event; and 

• Occupancy or Capacity – how many people the structure is designed to hold or service. 
 
Data unavailable was identified accordingly.   Data deficiencies will be updated during plan 
maintenance over the next 5 years. 

Loss Estimate Worksheet 
After obtaining the above information for each vulnerable facility, an estimated loss for each 
hazard event was calculated to arrive at a total loss (in dollars) to the community for each type 
of hazard. In order to arrive at a total loss, four components were examined: 

• Structure Loss – determined by taking the structure’s replacement value and multiplying 
it by the percent damage; 

• Contents Loss – determined by taking the contents loss and multiplying it by the percent 
damage; 
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• Structure Use Loss – daily average operating cost multiplied by the functional downtime, 
which is the average time in days during which a business or service is unable to provide 
its services due to a hazard event; and 

• Function Loss –daily average operating cost multiplied by the displacement time, which 
is the average time in days that the building’s occupants typically must operate from a 
temporary location while repairs are made to the original building due to a hazard event. 

 
The four categories of loss are then summed to arrive at the total loss for the hazard examined.  
In determining critical facilities in the county, the HMP Team was asked to determine locations 
where critical functions are carried out.  The location of each facility was then compared with 
known hazard areas (based on the risk assessment section). The potential damages to each 
location were estimated based on a number of factors, including square footage and annual 
operating budgets. FEMA guidance on relation of square footage to facility replacement value 
was applied, as well as FEMA guidance on the relationship of facility function to content value.  
Facility management was then contacted to confirm content value, and where guidance did not 
accurately reflect known content value, the actual values were utilized. Finally, facility 
management was asked to supply annual operating budget totals for estimation of daily impact 
due to loss of operational capacity.     
 
The loss estimation was performed using the estimated impacts from natural hazards (Table 51) 
for each Jurisdiction, taking into account the possibility that a vulnerable critical facility may be 
affected by a hazard and the estimated percentage of damage due to that hazard. Table 53 is 
the total estimated losses for the vulnerable critical facilities and for each hazard. 
 

Table 53  Potential Natural Hazard Losses to Critical Infrastructure 

Hazard Socorro 
County 

City of 
Socorro 

Village of 
Magdalena 

New Mexico 
Tech 

Flood $5,523,300 $1,074,640 $4,671,209 $28,462,742 

Severe Weather $8,721,000 $1,696,800 $6,148,412 $44,941,172 

Wildfire $10,901,250 $707,000 $6,772,303 $18,725,488 

High Wind $872,100 $169,680 $1,388,658 $4,494,117 

Drought $145,350 $28,280 $108,448 $749,020 

Extreme Heat $145,350 $28,280 $108,448 $749,020 

Earthquake $726,750 $141,400 $2,543,312 $3,745,098 
 

Vulnerability – Estimating Potential Loss for Socorro County Infrastructure 
In order to inventory assets (infrastructure) in the county, and those identified jurisdictions, the 
HMP Team used the method described in FEMA’s “Understanding Your Risks; Identifying 
Hazards and Estimating Losses.” The HAZUS-MH software was utilized to determine the total 
number and value of buildings and people for flood and earthquake data analysis.  Potential 
flood losses were based on the 100-year floodplains and how the floodplains were mapped in 



SSEECCTTIIOONN  33  ––  SSooccoorrrroo  CCoouunnttyy  VVuullnneerraabbiilliittiieess  
 
 

175 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

comparison with where the population resided.  This data dates back to the mid-70’s is un 
reliable.  The county is currently going through a floodplain update and preliminary data is not 
expected until fall/winter of 2011.  Once completed, that data will be incorporated into this HMP 
during the scheduled review periods.  Data unavailable in HAZUS-MH was collected from the 
HMP Team.  These same guidelines were used to estimate potential dollar losses for other 
hazards such as wildfire, flooding, severe weather, drought, and earthquake.  Overall 
infrastructure results are summarized below. 

• Potential Flood Losses: $343,694,610 
• Potential Severe Weather Losses: $542,675,700 
• Potential Wildfire/WUI Losses: $427,105,875 
• Potential High Wind Losses: $48,237,840 
• Potential Drought Losses: $8,039,640 
• Potential Extreme Heat Losses: $8,039,640 
• Potential Earthquake Losses:  48,559,426 

 
Table 54 shows the potential dollar losses to the county, to include all jurisdictions, from each 
hazard based on the percentages found in Table 51.  Appendix L provides the breakdown of the 
loss estimation sheets used to determine potential dollar loss per hazard for the entire County of 
Socorro.   It is unlikely that a hazard would occur that would adversely affect all of them at the 
same time, but the potential for damage exists. 
 

Table 54  Potential Dollar Loss to the Multi-Jurisdiction Infrastructure 

Hazard Residential Commercial Industrial Agriculture Religious Government Education Utilities 

Flood $1,140,000 $23,800,160 $2,066,440 $568,400 $361,050 $2,250,000 $1,584,300 $1,140,000 

Severe 
Weather $1,800,000 $37,579,200 $3,262,800 $1,705,200 $1,444,200 $3,000,000 $3,168,600 $1,800,000 

WIldfire $1,500,000 $15,658,000 $1,359,500 $1,421,000 $601,750 $1,250,000 $1,320,250 $750,000 

High Wind $180,000 $3,757,920 $326,280 $170,520 $144,420 $300,000 $316,860 $180,000 

Drought $30,000 $626,320 $54,380 $28,420 $24,070 $50,000 $52,810 $30,000 

Extreme 
Heat $30,000 $626,320 $54,380 $28,420 $24,070 $50,000 $52,810 $30,000 

Earthquake $150,000 $3,131,600 $271,900 $142,100 $120,350 $250,000 $264,050 $150,000 

 
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 county 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 county 
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differently, the inconsistency of existing data, lack of trend data, and the lack of feasibility that 
these hazards would affect the entire county. For example, the nature of lightning is that they 
strike at random and the number and severity of past events is not necessarily a predictor of 
future occurrences. Therefore, loss estimation is more difficult to predict for these types of 
hazards.  Existing disaster data is limited for use in predicting potential losses. The FEMA How-
to-Guide gives no guidance on estimating potential losses for winter storms, hailstorms, 
drought, or thunderstorms/lightning. Very limited guidance is given for wildfires. To complete the 
loss estimate worksheets, vulnerable critical facilities that the MPG identified were used to 
complete a potential dollar loss per hazard event based on educated assumptions. 
 
Vulnerability Assessment – Flood/Flash Floods 
One major river network, Rio Grande, has been identified to yield a significant loss estimate 
within the county planning area.  A FEMA HAZUS-MH Level 1 flood analysis was prepared to 
determine the potential social and economic losses if a 100-year flood event occurred along the 
Rio Grande River.  A 100-year flood event is defined as statistically having a 1 percent chance 
of occurring any one year.  The Level 1 flood model loss estimate is based on the HAZUS-MH 
default data derived from national databases and expert-developed parameters that define the 
HAZUS-MH software.  As stated previously in Section 2, Hazard Identification/Risk Assessment, 
the county is currently going through a floodplain update.   Based on past flood events, flood 
waters inundate many of the Socorro County rural communities closest to the Rio Grande.   The 
probability of inundating rural areas in the county that have older constructed buildings and less 
adequate to no flood diversion structures in place is highest.   
 
Existing Community Assets 
Flood vulnerability is described in terms of the community assets that lie in the path of floods. 
The flood hazard vulnerability assessment for Socorro County focused on the 100-year storm 
event 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. 
 
Estimating Potential Loss 
Tables 55 and 56 indicate the value of residential and non-residential improvements (structures) 
located within the most current FIRMS data. The estimated losses were created utilizing 
Socorro County Assessor, Village of Magdalena, and New Mexico Tech data and information 
identified on FEMA Flood Insurance Maps for the City of Socorro and the Village of Magdalena. 
A current update to flood zones is being conducted for the entire county and should be available 
in early 2011. 
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Table 55  Potential Losses to Residential Improvements 

Potential Losses to Residential Improvements 

Area Value of Structures Percent in Jurisdiction 
in 100-year floodplain 

Value in 100-year 
floodplain 

Socorro County 
(Unincorporated areas) 

717,363,000 38 $18,877,974 

City of Socorro 119,616,000 20 $5,980,800 

Village of Magdalena 26,655,200 10 $2,665,520 

New Mexico Tech 54,366,596 10 $5,436,660 

    Source: US Census, Socorro County Assessor, Village of Magdalena, and New Mexico Tech 
 

Table 56  Potential Losses to Non-Residential Improvements 

Potential Losses to Non-Residential Improvements (Including Critical Facilities) 

Area Value of Structures Percent in Jurisdiction 
in 100-year floodplain 

Value in 100-year 
floodplain 

Socorro County 
(Unincorporated areas) 

86,600,000 38 $2,278,947 

City of Socorro 14,722,000 20 $736,100 

Village of Magdalena 4,957,909 10 $495,791 

New Mexico Tech 11,560,357 10 $1,156,036 

    Source: US Census, Socorro County Assessor, Village of Magdalena, and New Mexico Tech 
 
 
Existing Stormwater Drainage Conditions 
In-depth studies of storm drainage in the County have not been undertaken, but County staff 
indicates that localized flooding of streets and adjacent properties after rain storms is 
increasingly a problem in various parts of the County. This is especially the case in the northern 
part of the County where relatively more development is occurring. The area west of the Los 
Penos Mountains is a flood plain. When it rains in or immediately west of the mountains, water 
flows into arroyos that criss-cross the communities in Northern Socorro County. Drainage 
problems occur not only due to inadequate storm drainage facilities but also on occasion when 
people build homes in arroyos and other flood plains. 
 
Stormwater Drainage Issues and Opportunities 
The State is responsible for rectifying state roads that are destroyed or impacted by flooding of 
arroyos. If the State declares a disaster event involving irrigation ditches, then Disaster Relief 
funds can be used to cover up to 95 percent of the recovery cost. In approving building plans, 
the Special Zoning Districts could prohibit building in a floodplain. 
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Future Development Trends 
Socorro County, City of Socorro and the Village of Magdalena participate in the National Flood 
Insurance Program. There is under way a mapping project covering the whole county. Aside 
from the two municipalities, the county had never been mapped for floodplain purposes. Now 
FEMA (through a contractor) is updating the City and Village maps and creating maps for the 
rest of the County. Preliminary maps are not expected until fall/winter 2011. The County does 
not have any requirements in the Zoning Code that deal with flood protection. 
 
In addition to Rio Grande flooding are those areas where flash flooding from heavy rains and 
springtime run off from winter snows in higher elevations compounds the hazard event.  These 
flash floods have caused extensive damage to county and private property.  The Village of 
Magdalena experiences flood events routinely on the west end of the village.  A report by the 
Corps of Engineers has offered mitigation opportunities that will decrease these flood events 
and have been included in this HMP as strategies.  Given the right conditions, parts of the 
county is subject to flooding and as determined by the HMP and past occurrences the is 
regarded as having a high vulnerability to flooding, especially in areas closest to the Rio Grande 
River area where the population predominates and structures are of older design.  
 
HAZUS-MH Level 1 Flood analysis was used to determine the estimated potential loss due to 
flooding on the county, and specifically the jurisdictions.   The Level 1 flood analysis provides a 
basic estimate of losses based on national databases and provides emergency managers and 
community leaders the spatial reference where the likelihood of a flood event along the Rio 
Grande River might occur, and an approximation of the social and economic damages that 
could be incurred. A Level 2 flood study can provide more accurate loss estimates by adding or 
replacing the national default data with more accurate local inventories of buildings and other 
infrastructure if the county and jurisdictions profiled in this HMP can provide the data.  
Transportation, utility, and chemical hazards spatial data will also enhance the final results of 
the flood hazard study.  Utilizing the HAZUS-MH Level 1 did not provide sufficient information in 
determining vulnerabilities.  A data deficiency does exist and further research will be conducted 
over the next five years to determine more extensive data and identify those mitigation 
strategies and actions that will enhance the county’s efforts to decrease or eliminate flood 
events. 
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Vulnerability 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) 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 a widespread area of crops and livestock depending on the time of year when it occurs. 
Highly vulnerable populations include those in mobile home parks, recreational vehicles, and 
aged or dilapidated housing, but no area is safe. Overall, the county and those jurisdictions 
profiled in this HMP vulnerability to severe weather is judged medium to high.   
 
Existing Community Assets 
 
Thunderstorms/Hail/Lightning – All types of severe weather occur in all areas of Socorro 
County. 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 Socorro County 
can produce heavy rainfall in a short period of time, resulting in flash flooding. The vulnerability 
assessment of the results of flash flooding is presented under the hazard section Flash Floods 
elsewhere in this report.  
 
Hail and intense lightning are common throughout the region. The average size of hail reported 
during a hailstorm is 1.2 inches in diameter but the county in the past experienced a hail event 
up to 3.0 inches in diameter or referring to Table 29, anywhere from H0 to H7.  Hailstorms are 
generally most damaging to agricultural crops and vehicles. Protecting vehicles from hail 
involves decreasing the vehicle’s exposure to hail by housing the vehicle in a garage or other 
covered structures; however, this is not an option for protecting crops. Data for crop protection 
from hailstorms was not available for study.  Hailstorms in the past six years have caused 
roughly $40M in property damage; however, no deaths or injuries have been reported (Table 
37). Damage during hailstorms is likely to occur to automobiles and structures.  
 
In 2008, there were 697,665 cloud-to-ground flashes in New Mexico. On average, New Mexico 
experienced 919,554 cloud-to-ground flashes from 1996 to 2008 (National Lightning Detection 
Network). Injury due to lightning strikes is possible, though not a large risk.  
 
Due to differences in altitude and terrain, the severity of winter storms varies in the different 
communities in Socorro County. The majority of the population and development in Socorro 
County lies within the central portion of the County. Winter storm events in these areas are 
usually short-lived and average only a few inches of snowfall. The western and southern 
portions of the County experience less severe storms and significant accumulations of snow.  
Disruptions of emergency and other essential services are the main impacts of snowstorms; 
limited snow removal equipment exacerbates those impacts of all isolated communities in 
Socorro County. Vulnerability to the effects of winter storms on buildings is dependent on the 
age of the building, building codes in effect at the time it was built, type of construction, and 
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condition of the structure. Mobile homes, manufactured homes, and structures in poor condition 
are particularly vulnerable to collapse under heavy snow loads. 
 
Critical Facilities 
Several critical facilities in the County, such as municipal buildings or schools are vulnerable to 
the effects of severe winter storms, such as potential disruption of services and public 
transportation systems, specifically Interstate 25, as well as possible structure failure due to 
heavy snow loads.  
 
Estimating Potential Loss 
Due to the high number of mobile and manufactured homes, the probability for damages due to 
all types of severe weather affects Socorro County residents is high.  According to the 2000 US 
Census, the median value of homes in Socorro County is $70,100. 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 difficult to estimate future damages to personal property 
and the dollar amount businesses lose due to road closures during winter storms. 
 
Future Development Trends 
The majority of population growth and business development is anticipated in the western edge 
of the County. Current building code regulations have rigorous standards for roof loads and 
wind shear, so new structures do not measurably increase the risk associated with severe 
storms. Increased travel along Interstate 25 and NM 60 will increase the impact of road closures 
and delays. 
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Vulnerability Assessment – Wildfires 
Wildfire in the county can occur throughout the year.  Several areas have been identified as 
being highly vulnerable to WUI fire (Appendix I, Map 11). A significant number of people would 
be impacted by a wildfire, especially populations living or working in close proximity to forest, 
rangeland, and agricultural areas; residents with asthma or other respiratory sensitivity; and 
very young and elderly residents.  
 
Existing Community Assets 
The vulnerability assessment portion of this report uses existing studies to estimate potential 
losses from wildfire. The Socorro County Community Wildfire Protection Plan (CWPP) (2006) 
identified areas of wildland-urban interface within the county. Information was gathered for the 
report by the following:   
 

Socorro County Commission San Antonio Volunteer Fire Department 
Socorro County Fire Marshal’s Office Veguita Volunteer Fire Department 
New Mexico State Forestry — Socorro Office BLM — Socorro Office 
Socorro County Fire Chiefs’ Association USFWS — Bosque del Apache Refuge 
Socorro City Fire Department USFWS — Sevilleta Refuge 
Abeytas Volunteer Fire Department USFS — Cibola National Forest 
Hop Canyon Volunteer Fire Rescue Socorro Soil and Water Conservation District 
La Joya Volunteer Fire Department Socorro County Emergency Manager 
Magdalena Village Fire Department Midway Hose Company & Rescue 

Socorro County Local Emergency Planning Committee 
 
Socorro County covers a land area of 4,255,360 acres in central New Mexico. Table 57 breaks 
down the number of acres and average hazard as identified in the Socorro County Community 
Wildfire Protection Plan dated, June 2006.  A total of 34 Wildland Urban Interface areas were 
assessed, resulting in the following ratings: 14 developments qualify for High Hazard Rating and 
are to be considered for immediate mitigation; 11 areas qualify for a Medium Hazard rating, and 
education specific mitigation strategies are recommended; and 9 developments are categorized 
in the Low Hazard Rating. Private in holdings are being developed with multiple structures and 
limited access but to date, no structures have been constructed. 
 

Table 57  Count of WUI Communities and Average Hazard Rating 

NUMBER OF WUI AREAS AVERAGE HAZARD ACREAGE 
9 Low 95,650 

11 Medium 151,140 
14 High 126,960 

TOTAL ACRES 373,750 
 Source:  Socorro County Community Wildfire Protection Plan, June 13, 2006 



SSEECCTTIIOONN  33  ––  SSooccoorrrroo  CCoouunnttyy  VVuullnneerraabbiilliittiieess  
 
 

182 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

NOTE: A complete compilation of WUI Community Descriptions provided by the Fire Districts in 
Socorro County is found in Appendix I, Map 11.  As stated in the Socorro County CWPP, though 
they were not assessed as WUI Communities, the County’s watersheds should be considered 
critical Interface areas, with a hazard rating of Extreme. A more detailed look at the watersheds 
can be found in Appendix I, Map 14. 
 
Land ownership in the WUI in Socorro County is detailed in Appendix I, Map 15.  Information 
compiled included:  Wildland Urban acres, construction materials, roads, bridges, driveways, 
roads, turnarounds, water availability, and closest Interface, gathering data on vegetation fuels, 
terrain, slope, aspect, number of lots, estimated human density, total fire department. The data 
was analyzed and an Average Hazard Rating determined for each community.  The WUI 
Assessment of Socorro County indicates that the availability of water resources is limited. The 
Socorro County CWPP identifies water availability and work completed to support water supply 
needs.  Appendix I, Map 14 identifies the watersheds in Socorro County.   
 
Critical Facilities 
According to the Socorro County Fire Marshall, there are no Critical Facilities within Socorro 
County that have been identified as vulnerable to wildfire. Though referencing the WUI maps an 
estimate loss was developed to identify potential losses on a worst case scenario of a wildfire 
event.  Categories of Critical Facilities include infrastructure and public facilities. 
 
Infrastructure 

 The Mitigation Planning Team did not identify any major infrastructure threatened by wildfire. 
There are all types of utilities throughout the County including overhead and underground 
utilities and propane tanks. There are electrical distribution lines that cross the WUI. 
However, more detailed information was not available at the time of the WUI report. 

 The location and relative risk of pipelines in the County were assessed in the 2006 CWPP 
Assessment. TransWestern and El Paso pipelines carry natural gas across portions of the 
county that have been classified as Low Risk and High Risk. 

 Communication structures are scattered throughout the county and located in areas 
identified as Low, Medium and High Risk areas. 

 Interstate 25 (I-25) runs north and south through the county and is considered a high hazard 
area due to high volumes of hazardous material traveling through the state. 

 A large number of train cars run on Burlington Northern Santa Fe (BNSF) railroad tracks 
through the County. 

 
Public Facilities 

 Schools and municipal structures are located throughout the County. The Hazard Mitigation 
Team did not identify any public structures located in risk areas. 
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Estimating Potential Loss 
The wildland-urban interface analyses discussed above show that future wildfires could cause 
substantial loss of property, along with direct and indirect economic effects for residents and 
community businesses. This report uses census data and information presented in the CWPP to 
estimate the number and value of non-municipal structures at risk from wildfire.  According to 
the CWPP assessment, there are over 374,750 acres located in areas vulnerable to fire 
damages in the county. Virtually almost all of the vulnerable areas are located in 
nonincorporated areas of the county. The City of Socorro, Village of Magdalena and New 
Mexico Tech are identified in the CWPP having a vulnerability of Low Risk to wildfires.  
 
To determine an estimated potential loss value, the Socorro County CWPP was used.  The 
CWPP only surveyed non-municipal private land. At the time of writing this plan, data was 
unavailable for the number of critical facilities in risk areas.  The value of critical facilities was 
not calculated because the available data is a county-wide assessment of non-residential 
values.  Additionally, The CWPP does not list number of homes rather lists by number of lots 
(non-municipal structures) in the hazard zones.  In determining a loss for homes in the WUI 
areas the median value of homes, $70,100 was factored and the percent damage expected 
from different hazard ratings. Utilizing 100% destruction for homes in the High hazard area, 50% 
for Medium hazard, and 20% for Low hazard rating areas in the WUI, dollar amounts are seen 
in Table 58.  This data provides the county with an overview of areas vulnerable and to prioritize 
strategies in those areas highest in wildfire potential.   
 

Table 58  Potential Dollar Losses for Homes in WUI Areas 

Potential Dollar Losses for Homes in WUI Areas 
Median Home Value:  70,100 

Hazard Rating Damage Lots Value 
High 100% 449 $31,474,900 
Medium 50% 145 $5,082,250 
Low 20% 2497 35,007,940 

Source:  Socorro County Community Wildfire Protection Plan 

 
 
Endangered Species can be found in Socorro County and may be vulnerable to wildland fires. 
Endangered and threatened species are the Bald Eagle, Black-footed Ferret, Black-Tailed 
Prairie Dog, and the Mexican Spotted Owl. Black-footed Ferrets have been considered the most 
endangered mammal in the US, but due to successful captive breeding programs and 
reintroduction programs, populations are increasing. Due to low Mexican Spotted Owl 
populations, the US Fish and Wildlife Service has designated 4.6 million acres of critical habitat 
for the owl on Federal lands in New Mexico and neighboring states (US Fish and Wildlife 
Service). 
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Future Development Trends 
From 1970 to 2006 Socorro County’s population grew by 8,364 people, a 86% increase in 
population at an annual rate of 86% at an annual rate, this represents an increase of 1.7% (A 
Socioeconomic Profile Socorro County, New Mexico, dated February 2009).  Between 2000 and 
2010, the US Census estimates the population growth rate slowed to a low rate of growth of 
.24%.  
 
Socorro County’s economy is driven by two dominant sectors. The first being education, health 
care and social services, which accounts for 30.9% of the total labor force, with the second 
being retail trade and professional scientific research sectors which makes up almost 20% of 
the industrial base. 
 
There is a great potential for development in the City of Socorro and Village of Magdalena. 
There is a significant amount of vacant land located throughout Socorro County, however, not 
all would be readily available for economic development purposes. Land readily available for 
economic development purposes includes land that a business could potentially move into 
quickly and is generally served by road infrastructure, utilities, has appropriate zoning, and high 
speed communication infrastructure. Most of this type of land is concentrated in the 
incorporated communities like Magdalena and Socorro. 
 
There are two industrial parks within the City of Socorro that could accommodate tenants almost 
immediately. These are the New Mexico Tech industrial park, which is part of the overall New 
Mexico Tech campus. The other industrial park is the City of Socorro Industrial Park, which is 
located off of US 60 on the road to Magdalena. The City’s industrial park still has space 
available. Both parks are served by utilities, infrastructure, and high speed telecommunications. 
In addition to these parks, there are also vacant parcels and buildings that could be utilized for 
business location.  As stated above, both the City of Socorro and the Village of Magdalena are 
considered in a Low Risk WUI area which could potentially enhance future growth of 
development in the area. 
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Vulnerability Assessment – High Wind 
No areas of New Mexico are immune from damaging high winds. High wind is a fact of life for 
county residents and those jurisdictions profiled in this HMP, especially in the spring. Extremely 
high velocity wind over a prolonged period is rare. Such occurrences can result in downed 
power lines, roof damage, trees being blown down, and difficulty in controlling high profile 
vehicles on the highways. Microburst wind damage is more common, since it is often associated 
with powerful downdrafts originating from thunderstorms. These winds are of relatively short 
duration.  
 
Each jurisdiction (county, Socorro City, Village of Magdalena and New Mexico Tech) can be 
affected by high wind storm events. Referencing Table 40, these jurisdictions could experience 
high wind events between 0 and 63 mph. Recognizing there is a data deficiency for collecting 
past high wind events, there is enough information to determine this is a natural hazard that 
should be profiled and determine mitigation strategies that will enhance the communities 
resiliency against future damages.   
 
Existing Community Assets 
The ―Design Wind Speed Map for Community Shelters developed by the American Society of 
Civil Engineers (ASCE) is a useful tool for determining vulnerability to high wind events such as 
tornadoes (Figure 17). The map identifies wind speeds that occur frequently enough in different 
parts of the United States to be used as the basis for the design of buildings and facilities, such 
as utility transmission towers and the evaluation of their structural integrity. Comparatively, New 
Mexico and Socorro County have relatively lower wind dangers than other areas in the United 
States.   
 
Evaluation criteria for vulnerability to high winds include age of the building (and what building 
codes may have been in effect at the time of construction), type of construction, and condition of 
the structure (how well has the structure been maintained). Data for individual structures were 
not available for this study, so it was difficult to determine the exact number and types of 
structures in Socorro County that have a heightened vulnerability to wind hazards. However, 
Socorro County does have a high percentage of mobile and manufactured homes (Table 59). In 
general, older mobile and manufactured homes are more vulnerable to damages from high 
winds than homes built to current building code. According to the 2000 U.S. Census, 2,792 
housing units in Socorro County have been identified as mobile homes. 

Table 59  Percent of Mobile Homes in Socorro County and State of New Mexico 
Percent Mobile Homes in Socorro County and State of 

New Mexico 
Location 1990 2000 

Socorro County 28.3 35.8 
New Mexico 16.3 18.6 

     Source:  U.S. Census, 2000 
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One-third of the housing units built in Socorro, including mobile homes and manufactured 
housing, were built or installed in the past 30 years. Nearly one out of every three additional 
housing units during the last decade were mobile homes. As a result, out of the total number of 
homes, more than a quarter is mobile homes. Manufactured and mobile homes can have more 
vulnerability to damage from high winds due to the localize nature of high winds and the low 
density of widely scattered distribution of housing in Socorro County, making it difficult to 
estimate potential losses. 
 
Critical Facilities 
Several critical facilities in the County, such as municipal buildings or schools are vulnerable to 
the effects of high wind events, such as potential disruption of services and public transportation 
systems, specifically Interstate 25. No specific critical facilities have been identified as 
particularly vulnerable to high winds but a risk assessment is accomplished based on previous 
events in the jurisdictions to determine an estimated potential loss due to a high wind event. 
 
Estimating Potential Loss 
Since high wind events may affect each jurisdiction, it is important to identify specific critical 
facilities and assets that are most vulnerable to the hazard. Evaluation criteria include age of the 
building (and what building codes may have been in effect at the time of construction), type of 
construction, and condition of the structure (how well has the structure been maintained). Data 
for individual structures were not available for this study, so it was difficult to determine the 
exact number and types of structures in each jurisdiction that have a heightened vulnerability to 
wind hazards. Data deficiencies do exist and in the next 5 years, each jurisdiction will gather 
data to support occurrences and enhanced mitigation strategies and actions. Future updates to 
the mitigation plan will include a more in-depth review of high wind events at each jurisdiction 
based on the mitigation strategies developed. 
 
Due to the number of mobile and manufactured homes, the probability for damages due to high 
wind events affects Socorro County residents is moderate. According to the 2000 US Census, 
the median value of homes in Socorro County is $70,100. There are no standard calculations 
for estimating loses due to high winds. While damages have occurred in the past due to high 
wind events, it is difficult to estimate future damages to personal property and the dollar amount 
businesses. 
 
Future Development Trends 
The majority of population growth and business development is anticipated in the central section 
of the County, along I-25. Current building code regulations have rigorous standards for roof 
loads and wind shear, so new structures do not measurably increase the risk associated with 
high wind events. Increased travel along Interstate 25 and NM 60 will increase the impact of 
road closures and delays. 
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Vulnerability Assessment – Drought 
The DHSEM HMP identifies every jurisdiction in the state is vulnerable to drought. Drought 
measurements are not very precise, and often they are directed toward particular segments of 
the state. For example, there are drought measurements based upon agricultural conditions; 
there are measurements of stream flow and water storage in reservoirs; there are 
measurements of groundwater and effects upon drinking water systems; and there are strictly 
meteorological and climatic measurements. Some drought indicators might point toward an 
abatement of drought conditions for the agricultural sector, while the drought continues for 
drinking water in the same area. Droughts in Socorro County and those jurisdictions in this HMP 
significantly affect human activities, wildfire suppression, natural resources, and water 
dependent activities, such as agriculture. The consequences of a moderate-to-severe drought 
pose significant challenges to include: 

• Agriculture – Impacts associated with agriculture, farming, and ranching. Examples 
include damage to crop quality, income loss for farmers due to reduced crop yields, 
reduced productivity of cropland, insect infestation, plant disease, increased irrigation 
costs, cost of new or supplemental water resource development, reduced productivity of 
rangeland, forced reduction of foundation stock, closure/limitation of public lands to 
grazing, high cost/unavailability of water for livestock, and range fires. 

• Water/Energy – Impacts associated with surface or subsurface water supplies (i. e., 
reservoirs or aquifers), stream levels or streamflow, hydropower generation, or 
navigation. Examples include lower water levels in reservoirs, lakes, and ponds; reduced 
flow from springs; reduced streamflow; loss of wetlands; estuarine impacts; increased 
groundwater depletion, land subsidence, reduced 105 recharge; water quality effects; 
revenue shortfalls and/or windfall profits; cost of water transport or transfer; cost of new 
or supplemental water resource development; and loss from impaired navigability of 
streams, rivers, and canals. 

• Environment – Impacts associated with wildlife, fisheries, forests, and other fauna. 
Examples include loss of biodiversity of plants or wildlife; loss of trees from urban 
landscapes, shelterbelts, wooded conservation areas; reduction and degradation of fish 
and wildlife habitat; lack of feed and drinking water; greater mortality due to increased 
contact with agricultural producers, as animals seek food from farms and producers are 
less tolerant of the intrusion; disease; increased vulnerability to predation; migration and 
concentration; and increased stress to endangered species. 

• Fire – Impacts associated with forest and range fires that occur during drought events. 
The relationship between fires and droughts is very complex. Not all fires are caused by 
droughts and serious fires can result when droughts are not taking place. 

• Other – Drought impacts that do not easily fit into any of the above categories. Overall, 
however, most indications are that the drought will continue and will probably get worse 
before it gets better. Therefore, Socorro County is judged to have low vulnerability to 
drought. Tables 53 and 54 provide the estimated loss to those jurisdictions from drought. 
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Existing Community Assets 
Agriculture use accounts for more than 50% of the total water demand in the Socorro-Sierra 
region. This sector of the economy is also the most straightforward for which to estimate losses. 
There are 536 farms in Socorro County with a total of 1,429,970 acres in agricultural use, many 
located along the Rio Grande river basin. The average size of a farm is 2,668 acres. The top 
field crops in the County are corn, wheat, peppers and vegetables. The top five commodities 
and values are milk and other dairy products from cows, $21.2 million; cattle and calves, $11.5 
million; Other crops and hay, over $5 million, horses, ponies, mules, burros, and donkeys 
$675,000, and vegetables, nearly $340,000. The market value of agricultural products sold in 
Socorro County for 2007 was over $40 million in agricultural receipts (2007 Census of 
Agriculture). Socorro County irrigated harvested cropland is 88% from groundwater. 
 
Socorro County obtains 100% of its drinking water from groundwater. Drinking water is 
managed for the residents of Socorro County by various sources, including independent wells, 
group or cooperative wells, associations, and the municipal water companies.  The City of 
Socorro has six sources of supply drinking water.  Two sources are thermal springs and four are 
wells ranging in depth from 97-500 ft.  Water planning activities for the Socorro County region is 
managed by the Socorro-Sierra water planning Steering Committee.  The regional plan was 
developed to assess the available supply of surface water and groundwater within the region 
and to indentify methods for meeting the projected demand and protecting water resources for 
the region through conservation, water resources management, and protection of the quality 
and quantity of existing supplies for future use within the region. 
 
It is difficult to estimate indirect losses, such as loss of businesses that decide not to locate or 
expand in Socorro County due to uncertainty about water availability.  Surface water flow for 
agriculture use is highly variable.  It should be recognized that a large portion of water depletion 
in Socorro County is attributed to riparian habitat and riparian evaportranspiration.   
 
Critical Facilities 
Depending on the nature of the operation, critical facilities need water for multiple purposes, 
from potable water to fire suppression. Groundwater supply provides a buffer from the impact of 
short-term droughts. In the County, rural fire stations sometimes rely on relatively shallow wells 
that are sensitive to the impact of moderate droughts, resulting in slower recharge rates for 
storage tanks and sometimes necessitating drilling new wells to a greater depth. 
 
Estimating Potential Loss 
Data from the Farm Service Agency and Cooperative Extension Service of New Mexico State 
University regarding losses paid to farmers in Socorro County was over $1.5 million in 2005, 
$458,000 in 2006, $228,980 in 2007, $410,756 in 2008 and over $660,000 in 2009.  Although 
no drought events for Socorro County have been recorded by the NCDC, between 1995 and 
May 2007 there were three state-declared disasters for effects related to drought, primarily for 
loss of domestic drinking water: May 1996, May 2000, and June 2002. The total cost of drought-
related events for this time period is $279,459. However, indirect costs are estimated to be 
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between $50 and $100 million.  Over the past 10 years (120 months), New Mexico has had 50 
months of drought. Based on this, Socorro County can anticipate at least some type of drought 
conditions every other year. 
 
Future Development Trends 
The potential impacts of prolonged drought increase significantly with an expanding population. 
The University of New Mexico's Bureau of Business and Economic Research (BBER) estimates 
population in Socorro County will increase to 20,012 in 2015 and to 21,837 by 2035. The overall 
growth rate is projected to average approximately .29 percent over the next twenty years. 
 
Because groundwater is typically recharged by surface water a continuation of the current 
drought and lower water levels in the region will lower the water table even farther and require 
deeper wells. The majority of shallow saline surface water in Socorro County does not recharge 
the groundwater that is being mined. The existing groundwater is variable in quality, depending 
upon hydrogeology of the area. Deeper groundwater also requires more intensive treatment to 
filter out arsenic and other minerals. 
 
A State Drought Task Force is focusing on water project construction, water rights, 
conservation, and water quality to deal with the State’s continuing drought conditions. 
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Vulnerability Assessment – Extreme Heat 
Extreme Heat can equally affect each jurisdictions roadways and other infrastructures, but it is 
generally a health risk, not a structural hazard. In temperatures exceeding 90°F, young children, 
the elderly, outdoor laborers, and sick people are the most likely to suffer from sunstroke, heat 
cramps, heat exhaustion, and possibly heatstroke.  Each jurisdiction profiled in this HMP has 
maintained a very limited list of past occurrences which does not identify any extreme heat 
issues. Vulnerability is viewed as low based on discussions with MPG members and comments 
from public participants. Discussions with branch administrators identified extreme heat as 
being minor vulnerability. Overall, the impact from extreme heat is minor. Vulnerable 
populations include elderly, transient, and low-income residents. Crops and livestock can also 
be vulnerable to extreme heat. 
 
Existing Community Assets  
 
Extreme Heat – Almost half of the population of Socorro County is at risk from the effects of 
extreme heat, excluding outdoor laborers and the sick/injured, as information on their numbers 
was not available at the time of the study.  Table 60 illustrates the population of Socorro County 
who are at risk to the effect of extreme heat. 
 

Table 60  Population of Socorro County at Risk to Extreme Heat 

Population of Socorro County at Risk to the Effects of Extreme Heat 
 Percentage of County’s 

Total Population Population Sector 

 13.3% Persons Over 65 Years of Age 
 7.2% Persons Under 5 Years of Age 

 27.3% Persons Living Below the Poverty Level 

Total 47.8%  

Total County Population 18,092  

Total Number of Persons 
at Risk 8,648  

    Source:  http://quickfacts.census.gov/qfd/states/35/35053.html State & County Quick Facts, 2009 

 
Note:  A portion of this population may intersect with persons over 65 and persons under 5 
years of age. 
 
Critical Facilities 
Several critical facilities in the County, such as municipal buildings or schools are vulnerable to 
the effects of extreme heat temperatures, such as potential disruption of services and public 
transportation systems, specifically Interstate 25. No specific critical facilities have been 
identified as particularly vulnerable to extreme heat though a potential estimated loss has been 
accomplished for mitigation planning purposes for future considerations in determining 
mitigation strategies. 
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Estimating Potential Loss 
The impact from extreme summer heat is Low. Vulnerable populations include elderly, transient, 
and low-income residents. Crops and livestock can also be vulnerable to extreme heat. There 
are no standard calculations for estimating loses due to tornados, high winds, hail, or winter 
storms. While damages have occurred in the past due to severe weather, it is difficult to 
estimate future damages to personal property and the dollar amount businesses lose due to 
road closures during winter storms. 
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Vulnerability Assessment – Earthquakes 
 
Earthquake 
Much of the state and local infrastructure, many public buildings, and most private residences 
and businesses have not been designed with earthquake resistance in mind. An earthquake of 
even moderate scale in the right place could cause extensive damage. Based on peak 
acceleration values identified in Section 2, it is apparent that Socorro County region roughly 
along the Rio Grande from southern Socorro County north into Rio Arriba County is where 
seismic activity would be expected. The NMDHSEM HMP has identified Socorro County as 
moderately vulnerable to earthquake. Tables 53 and 54 provide the estimated loss to the county 
from an earthquake. 
 
Existing Community Assets 
Figure 24 and 25 provides a good overview of the number of earthquakes that have centered in 
Socorro County, mainly in and surrounding the City of Socorro.  Figure 29 displays data for the 
different zones corresponding to the different PGA values that are associated with a 10% 
exceedance in 50 years. The most vulnerable area is in northern Socorro County.   
Seismographs have located earthquakes in the Socorro area routinely since 1962.  For the 43-
year period from 1962 through 2004, the Socorro region contributed ~ 37 percent of the 622 
earthquakes of magnitude 2.0 or greater in New Mexico although it occupies ~1.6 percent of the 
state’s total area.  The majority of earthquakes since the early 1960s have had epicenters from 
San Acacia northward to Bernado 
 
The data include the potentially affected population, housing units, and critical facilities. The 
largest population and number of housing units affected are in the central portions of the county, 
along the Rio Grande, where the acceleration value is highest. The Mitigation Planning Team 
needs more information on these structures (e.g. age, condition, and construction type) in order 
to rate their relative vulnerability. For example, un-reinforced masonry structures built before 
current building codes are more susceptible to damage than others built to seismic-resistant 
codes.  An estimated potential loss has been developed to give each jurisdiction on overview of 
what the potential loss could be based on a magnitude 5.0 earthquake (Table 54). 
 
Additionally, an assessment was conducted using FEMA’s HAZUS-MH MR3 (v1.3) September 
2007, to determine the extent of damage caused by a 5.0 magnitude for Socorro County and 
those jurisdictions identified in this HMP. The following areas were assessed:  

• Number of Casualties  
• Amount of Debris  
• Impact on Utilities  
• Impact on Systems  
• Impact on Buildings  
• Building Stock 
• Economic Loss  
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In applying the data received, the overall severity was minimal. Though the data is reflective of 
2000 Census data and at a Level I, it‘s not for certain that these numbers completely reflect the 
overall damage that could occur. As state above, much of the state and local infrastructure, 
many public buildings, and most private residences and businesses have not been designed 
with earthquake resistance in mind. An earthquake of even moderate scale in the right place 
could cause extensive damage. Information related to the HAZUS-MH assessment is located in 
Appendix F.  
 
Critical Facilities 
It is unknown how many individual critical facilities are vulnerable to damage from earthquakes. 
More information on facilities age, condition, and construction type is needed to rate their 
relative vulnerability. The MPG needs more information on these structures (e.g. age, condition, 
and construction type) in order to rate their relative vulnerability. For example, un-reinforced 
masonry structures built before current building codes are more susceptible to damage than 
others built to seismic-resistant codes.  An estimated potential loss has been developed to give 
each jurisdiction on overview of what the potential loss could be based on a magnitude 5.0 
earthquake (Table 53). 
 
Future Development Trends 
The consequences of earthquake-produced ground vibrations must be recognized by all County 
(jurisdiction) residents.  Expected outcomes from an earthquake-produced ground vibration 
Include: 

• Moderate damage to adobe or unreinforced masonry structures and to poorly designed 
or poorly build structures 

• Slight damage to ordinary well built structures, for example, fall of plaster, loose bricks 
and clay roof tiles, some chimneys broken at roofline 

• Internal damage to residences, for example: 
 Broken windows, ceiling panels and lights, dishes, glassware, TVs, wall hangings 

and collectables 
 Possible overturned and broken furniture 
 Possible rupture of gas and water lines 

• Internal damage to public buildings, for example: 
 Possible rupture of gas and water lines 
 Fall of suspended ceiling panels, light fixtures, room heaters and coolers, etc. 
 Broken containers of hazardous materials (chemical, medical) 
 Fall of bookcases, library stacks, and files of records 
 Broken windows 

• Damage to buildings and their contents will possibly increase as the distance from the 
Rio Grande decreases (shaking amplified on weak, water-saturated deposits of Rio 
Grande floodplain) 
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New buildings must conform to the 2003 IBC (see discussion later in this section under 
Capabilities and Resources) and will be less vulnerable to potential earthquake damage than 
most existing buildings. 
 
Data deficiencies do exist in the county and mitigation strategies for collecting earthquake data 
over the next 5 years will be reviewed and as the HMP plan is updated, information will be 
provided accordingly. 
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Capabilities and Resources 
 
Capabilities 
Socorro County and the incorporated jurisdictions have a number of resources that can be 
called on to help implement hazard mitigation actions. The Mitigation Planning Team reviewed 
these documents and noted any areas that had relevance to the Plan. In general, due to its 
extremely limited resources and small population base, Socorro County has a relatively low 
level of comprehensive planning efforts and regulatory oversight. The regulatory framework for 
each jurisdiction in Socorro County is summarized in Table 61 and relevant aspects of each 
regulatory component are discussed below. 
 

Table 61  Socorro County Capability Assessment Matrix 

Socorro County Capability Assessment Matrix 
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Socorro County X X  X X X X X X X X X X X X 

City of Socorro X X  X X X X X X X X X X  X 

Village of Magdalena X X X X X X X X X X X X X   

New Mexico Tech X X X X X X  X X X X X   X 

 In 2004, the State of New Mexico adopted the 2003 IBC as the minimum standard for all communities in the State. 

 

Zoning – Socorro County does not have a zoning or permitting ordinance. At this time there are 
no County regulations or restrictions on the use of real property regarding the location and use 
of buildings/structures or use of land for trade, industry, residence, or control of population 
density.  Socorro County does have ordinances that regulate the placement of buildings in flood 
zones, the division of real property for sale, lease or other disposition and an ordinance that 
prohibits any use of land creates a “nuisance” to neighbors.  
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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 Code (IBC). 
Socorro County has adopted this new code. Building codes are important mitigation tools 
because they can be tailored to fit specific hazards present in each region. Socorro County 
should pay particular attention to the specific measures in the IBC that target high wind, hail, 
and earthquake and flood hazards. 
 
Land Use Regulations – Socorro County has a Comprehensive Plan and Zoning Ordinances 
that all lower ranked Sector Plans and Area Plans must follow. 
 
Floodplain Ordinances – Through administration of floodplain ordinances, the municipalities 
ensure 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. 
 
Socorro-Sierra Regional Water Plan – The purpose of this plan is to assess the available supply 
of surface water and groundwater within the region and to identify methods for meeting the 
projected demand and protecting the water resources of the region through conservation, water 
resources management, and protection of the quality and quantity of existing supplies for future 
use within the region. 
 
The County and its municipalities also undertook several important planning initiatives prior to 
this hazard mitigation plan: 

• Drainage and Infrastructure Projects: 
 Neel Street Drainage and Infrastructure 
 Blue Canyon/Arroyo/Peralta/West Place (Partial) 
 Plaza Drainage and Infrastructure 

• Adoption of the Community Wildfire Protection Plan 

• Socorro County adopted a resolution to train all emergency responders, administration 
and personnel in the National Incident Management System (NIMS) (Appendix G) 

• Socorro Count Local Emergency Planning Committee provides disaster preparedness 
handouts during the annual National Preparedness Month to the community at the 
annual County Fair 

The Mitigation Planning Team 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. 
 
Resources 
Additional community-based, technical, and funding resources currently available for Socorro 
County include the following: 
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• Community-based Organizations 

 Firewise Communities/USA: a Team for firewise educational opportunities within 
the community (www.firewise.org) 

 StormReady: the National Weather Service has a StormReady tool kit for 
Emergency Managers and local officials to help communities improve hazardous 
weather operations. (http://stormready.noaa.gov/guideline_chart.htm) 

 
• Technical Resources – to help in future decision making: 

 GIS capabilities at Socorro County 

Funding Opportunities – The county hazard mitigation planning process is closely integrated 
with and is in fact dependant on FEMA’s mitigation programs and initiatives. The driving force 
behind the entire planning effort is the Disaster Mitigation Act of 2000, which stipulates the 
necessity for and content of both state and local mitigation plans. DMA2K established a timeline 
for plan completion and describes penalties for non-compliance. States that did not have their 
mitigation plans approved by the specified date (November 1, 2004) were not be able to receive 
public assistance funding (Category C through G) for declared disasters occurring after this date 
nor was any jurisdiction within the state. Funding from the Pre-Disaster Mitigation (PDM) 
program and the Hazard Mitigation Grant Program (HMGP) are similarly denied until the state 
and local mitigation plans are approved for possible support of mitigation or multiple objective 
actions including: 
 

• National Flood Insurance Program (NFIP). Participation in NFIP by municipalities, 
counties, and tribal organizations is voluntary, and currently Socorro County does 
participate. Within the NFIP program is the Community Rating System (CRS), a program 
whereby individual communities may reduce their flood insurance rates by performing 
certain specified activities to enhance flood mitigation. Currently, Socorro County is not a 
participating member of CRS 

• The Flood Mitigation Assistance (FMA) Program is another FEMA program whereby 
local jurisdictions may obtain grant funds to do flood mitigation plans and projects 

• Debt Capacity: Authority to incur debt through special tax, general obligation bonds, 
revenue bonds, and private activity bonds 

• Taxes: The County and municipalities have the authority to levy sales taxes and property 
taxes. The County is responsible for all property tax assessment and collection 

• Fees: The County and municipalities have the authority to levy fees for water, sewer, 
gas, trash collection, landfills, and electric service 

• Community Rating System (CRS): This program was established in 1990 for recognizing 
and encouraging community floodplain management that exceeds the minimum NFIP 
standards. Under the CRS, flood insurance premium rates are adjusted to reflect the 
reduced flood risk resulting from community actions that meet the requirements of CRS: 
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(1) reduce flood losses; (2) facilitate accurate insurance rating; and (3) promote 
awareness of flood insurance. Socorro County, City of Socorro and Village of Magdalena 
are in the NFIP but are not members of the CRS 

• Conservation Security Program from the National Resource Conservation Service: 
Funding will be available for watersheds in the Claunch-Pinto and northeastern part of 
Socorro County 

• Community Development Building Grant (CDBG) 

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

• Periodic updates to the Comprehensive Plans for Socorro County to provide 
opportunities to integrate information about hazard vulnerability into the land use 
subdivision and approval process. This integration will help develop appropriate long-
range strategies to combat drought, fire, earthquake, and flood hazards 

• 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 Socorro County 

• FEMA funding available for Citizens Emergency Response Team (CERT) to train the 
public to respond to large disasters, both locally and nationally 

• The Pipeline Group holds Emergency Responder and Contractor Awareness Programs. 
Socorro County emergency management officials and residents have attended each of 
these courses (www.pipelinegroup.com) 

Deficiencies 

• Lack of awareness on part of the public of hazards and mitigation efforts. 
• Lack of HazMat responders. 
• Low economic tax base. 
• Communities in Socorro County do not have wildfire prevention ordinances. 
• There is a relatively low subscription rate to the flood insurance program. 
• Not taking advantage of access to federal and state funding opportunities. 
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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 
County in addressing its hazard vulnerabilities. The identified mitigation actions reflect the 
vulnerabilities discussed in Section One by identifying measures that may help the County and 
included municipalities avoid, prevent, or otherwise reduce damages from hazards. 
 

Terminology 
 
 
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 descriptions of specific work tasks to help a community achieve 
the goals and objectives. For each objective statement, there are alternatives for mitigation 
actions that must be evaluated to determine the best choices for each situation. 
 
Mitigation Plans include a listing and description of the preferred mitigation actions and the 
strategy for implementation, i.e., who is responsible, how will they proceed, when should the 
action be initiated and/or completed. 
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Mitigation Goals and Objectives 
 
The goals and objectives presented below were developed in light of the risk assessment 
findings presented in Section One, with direction and guidance provided by the Socorro County 
Mitigation Planning Team and NMOEM. 

          Figure 35  New Mexico Hazard Mitigation Goals 
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 October 2007, details the mitigation 
goals, objectives, and strategies based on 
the State’s risk assessment. The State’s 
hazard mitigation goals are presented in 
Figure 35. 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.  
 
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 Mitigation Planning Group’s (MPG) 
strategy has been to develop several methods for mitigating the hazards identified in Section 2, 
Hazard Identification/Risk Analysis, as the most likely hazards to have severe consequences in 
Socorro County:  flood, drought wildfire, high wind, severe storms, extreme heat and 
earthquakes. The MPG 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 Socorro County’s limited capabilities. 
 
Mitigation Goals 
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, 

State of New Mexico  
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 



SSEECCTTIIOONN  44  ––  GGooaallss,,  OObbjjeeccttiivveess  aanndd  MMiittiiggaattiioonn  AAccttiioonnss  
 
 

203 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

response, and recovery measures support the concept 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 most significant threats; 3) decreasing the 
vulnerability of critical and non-critical facilities; 4) increasing established response mechanisms 
by enhancing partnerships; and 5) increasing coordination between levels of government 
regarding incidents and response mechanisms. This current HMP is intended to facilitate these 
goals and actions and to focus on the county’s top priorities for hazard mitigation for the next 
five years. If other hazards that currently are not deemed significant do become significant in the 
future, updates to this plan will include mitigation strategies to address them. 
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Flood Mitigation Actions 
 
As detailed in Section Two, Socorro County is highly susceptible to flash floods with 
occurrences nearly every year. Heavy thunderstorms in the summer, sparse vegetative cover, 
and fine-grained soils lead to rapid runoff of large volumes of water. Sheet flows and local 
flooding conditions around the City of Socorro, Village of Magdalena and other parts of the 
County present chronic flooding threats. In the mountainous areas, the situation can be 
exacerbated by wildfire and drought, which reduce vegetative cover and expose the soil to even 
greater runoff. 
 
Goal 1: Reduce possibility of damage and loss to existing community assets including 

structures, critical facilities, and infrastructure due to flooding. 

Goal 1 Objectives: 

1.A  Reduce exposure of structures and roads to flooding. 

• Action 1: Conduct flash flooding hydrology studies in flood prone areas of the county. 

• Action 2:  Enhance and/or develop drainage in flood prone areas of the county. 

• Action 3: Protect wells from actual and potential sources of contamination during 
flooding. 

• Action 4: Continue to meet the compliance requirements outlined in the NFIP. 

 

1.B  Build and support local capacity to enable the public to prepare for, respond to and 
recover from disasters 

 

• Action 1:  Expand and disseminate GIS and other hazard information on the internet. 

• Action 2:  Support and fund Community Emergency Response Team (CERT) programs 
that also include a mitigation component. 

• Action 3: Create a virtual and physical library that contains all technical studies, 
particularly natural resources. 

 
 
 
 
. 
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Severe Weather Mitigation Actions 
 
Unlike flood and wildfire, which have limited geographic extents, severe weather potentially 
affects the entire County. Strategies for mitigating severe weather focus on improving public 
awareness and on identifying individual structures and/or critical facilities that might be 
particularly vulnerable to severe weather. 
 
Goal 2: Reduce possibility of injury and death due to severe weather. 
 
Goal 2 Objectives: 
 
2.A  Increase public awareness of actions to take during all types of severe weather. 

• Action 1: Increase number of radios/televisions with warning capabilities in public 
buildings, parks, and recreational areas to announce alerts from the 
Emergency Alert System and National Weather Radio.   

• Action 2: Purchase NOAA radio for public buildings and ranchers 

• Action 3:  Investigate funding sources to increase Doppler coverage. 

 
2.B  Increase participation in and number of storm watcher programs throughout County. 
 

• Action 1: Increase number of National Weather Service’s SKYWARN on the ground 
storm spotters to recruit and train storm spotters. SKYWARN spotters 
enhance the National Weather Service's storm detection capabilities by 
identifying and reporting potentially dangerous weather conditions. 

 
• Action 2: Establish County and individual neighborhoods and subdivisions participation 

in StormReady to enable preparedness for the impacts of severe weather 
through better planning, education, and awareness. 

 
 

2.E  Identify critical facilities and buildings that are vulnerable to severe weather events. 
 

• Action 1: Utilize existing critical facility data records in the Socorro County Geographic 
Information System to target structures in need of updating. 

 
• Action 2: Conduct a survey of all manufactured homes in the county to gather data on 

location, age, and condition to determine appropriate mitigation action 
(anchoring structures, relocation, and acquisition). 

 
• Action 3:  Determine the number of emergency generators to power essential buildings 

and seek acquisition.  
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Wildfire/WUI Mitigation Actions 
 
Wildfires pose a significant threat to Socorro County, especially to the rural areas located near 
the Magdalena Ranger District Mountains. These areas face increased risk due to the lack of 
access for emergency response vehicles and water availability. The threat has worsened in 
recent years due to drought and the bark-beetle infestation. Communities most at risk are land 
grant villages and subdivisions. 
 
Goal 3: Reduce possibility of damage and loss to existing community assets including 
structures, critical facilities, and infrastructure due to wildfires. 

Goal 3 Objectives: 

3.A  Reduce the exposure of structures to wildfires 

• Action 1: Reduce fuel loads and create defensible space around structures in the 
wildland - urban interface areas. 

• Action 2: Develop a plan to improve forest health in cooperation with state and federal 
landowners in Socorro County. 

• Action 3: Identify, create and maintain defensible space around critical facilities located 
in high or extreme wildfire hazard areas, such as schools, fire stations, etc. 

• Action 4:  Conduct assessment of critical facilities vulnerable to wildfire and replace roofs 
with fire resistant materials. 

3.B  Educate the public in defensible space and other preventative measures to minimize 
wildfire risk 

• Action 1: Make flyers available at Socorro County Planning and Zoning to inform citizens 
about Best Management Practices (BMPs).  Educate on Defensible Space 

• Action 2: Create Firewise Communities in high risk subdivisions  

• Action 3: Educate the public on evacuation routes and evacuation procedures. Build 
upon existing evacuation routes.  

• Action 4:  Encourage homeowners to ensure that assigned rural address house numbers 
are easily viewed from the road. 

• Action 5:  Educate the public on Wildland-Urban Interface (WUI) best practices through 
demonstration site and educational brochures. 

 
3.C  Increase Response Capabilities 

• Action 1: Improve access for emergency vehicles. 

• Action 2: Increase water availability for fire suppression by increasing capability for water 
storage and accessibility. 
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High Wind Mitigation Actions 
 
Unlike flood and wildfire, which have limited geographic extents, severe weather potentially 
affects the entire County. Strategies for mitigating severe weather focus on improving public 
awareness and on identifying individual structures and/or critical facilities that might be 
particularly vulnerable to severe weather. 
 
Goal 4: Reduce possibility of injury and death due to High Wind. 
 
Goal 4 Objectives: 
 
4.A  Increase public awareness of actions to take during High Wind. 

• Action 1: Increase number of radios/televisions with warning capabilities in public 
buildings, parks, and recreational areas to announce alerts from the 
Emergency Alert System and National Weather Radio. 

 
• Action 1: Investigate funding sources to increase Doppler coverage. 

 
4.B  Increase participation in and number of storm watcher programs throughout County. 
 

• Action 1: Establish County and individual neighborhoods and subdivisions participation 
in StormReady to enable preparedness for the impacts of High Wind through 
better planning, education, and awareness. 

 
4.C Identify critical facilities and buildings that are vulnerable to high winds. 

• Action 1: Utilize existing critical facility data records in the Socorro County Geographic 
Information System to target structures in need of updating. 

 
• Action 2: Conduct a survey of all manufactured homes in the county to gather data on 

location, age, and condition to determine appropriate mitigation action 
(anchoring structures, relocation, and acquisition). 
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Drought Mitigation Actions 
 
Droughts in Socorro County affect the entire County and can disrupt public and rural water 
supplies for human and livestock consumption, water quality, natural soil water or irrigation 
water for agriculture, water for forests and fighting forest fires, and water for recreation.  The 
following actions are focused to reduce the effects of droughts in Socorro County. 
 

Goal 5: Reduce possibility of damage and loss due to drought. 

Goal 5 Objectives: 

5.A  Educate the population on damage and loss due to drought 

• Action 1: Publish and distribute pamphlets on water conservation techniques and 
drought management strategies. 

• Action 2: Conduct public meetings with local and visiting subject matter experts to 
educate the public on how to decrease their risk to drought. 

• Action 3:  Encourage citizens to implement water conservation measures by distributing 
water saving kits which include replacement shower heads, flow restrictions 
and educational pamphlets which describe water saving techniques.  Also 
encourage conservation by offering rebates for ultra-low-flow toilets. 

• Action 4: Implement water metering and leak detection programs followed by water main 
repair/replacement to reduce losses. 

 

5.B  Pursue alternative agricultural practices 

• Action 1: Promote less water-intensive agriculture crops through County Agriculture 
Extension Agency. 

• Action 2: Encourage beneficial re-use of treated wastewater effluent through cooperative 
projects with discharges, agriculture and other major water users to distribute 
or provide this alternative source of water. 

 
 
 
 
 
 
 
 
 
 



SSEECCTTIIOONN  44  ––  GGooaallss,,  OObbjjeeccttiivveess  aanndd  MMiittiiggaattiioonn  AAccttiioonnss  
 
 

210 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

Extreme Heat  Mitigation Actions 
 
Unlike flood and wildfire, which have limited geographic extents, Extreme Heat potentially 
affects the entire County. Strategies for mitigating Extreme Heat focus on improving public 
awareness and on identifying individual structures and/or critical facilities that might be 
particularly vulnerable to Extreme Heat. 
 
Goal 6: Reduce possibility of injury and death due to Extreme Heat. 
 
Goal 6 Objectives: 
 
6.A  Increase public awareness of actions to take during extreme heat events. 
 

• Action 1:  Create a list of special populations (Elderly and Homebound) Welfare Check 
System 

• Action 2:  Review existing emergency response plans for enhancement opportunities; 
work with social support agencies, homeowners associations and general 
public to develop and implement monitoring and warning systems focused on 
vulnerable populations and provision of adequate shelter facilities. 
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Earthquake Mitigation Actions 
 
The risk of damage from earthquakes in Socorro County is low but based upon historical 
seismic data, it the risk does exist for loss of life and damage to the infrastructure. Any action 
should focus on assessing the potential vulnerabilities of critical facilities. 
 

Goal 7:  Reduce possibility of damage and loss to existing community assets including 
structures, critical facilities, and infrastructure due to earthquakes. 

Goal 7 Objectives: 

7.A  Assess vulnerability of critical facilities to earthquake hazards. 

• Action 1: Conduct non-technical assessment to determine relative vulnerability and risk. 

• Action 2: Increase the awareness of the potential of earthquakes in Socorro County  

 
7.B  Increase public awareness of actions to take during earthquake hazards. 

• Action 1: Conduct public awareness through video/brochure about simple steps 
homeowners can take to mitigate damage. Conduct Technical Assistance 
Visits to help homeowners implement nonstructural earthquake retrofits of their 
home. 
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Mitigation Actions to Guide Future Development and Promote Public Awareness 
 
The two remaining goals address important aspects of the mitigation planning effort for Socorro 
County that go beyond addressing existing problem areas. These goals are based on the 
concepts of preventing hazards through appropriate land use and development controls as well 
as increasing public awareness regarding the potential effectiveness of mitigation actions at the 
individual, community, and County level. 
 
The following objectives are actions to follow up on during the five-year review; they do 
not call for any action during the first five-year cycle of the Plan. 
 
Goal 8: Promote disaster-resistant future development. 
 
Goal 8 Objectives: 
 
8.A Encourage and facilitate the development or revision of comprehensive plans and 

zoning ordinances to limit development in high-hazard areas and improve the ability 
to identify vulnerable structures. 

 
• Action 1: Distribute and promote the inclusion of the vulnerability analysis information as 

part of periodic Plan review and revisions at the municipal and county level. 
 
8.B Provide adequate and consistent enforcement of ordinances and codes within and 

between jurisdictions. 
 

• Action 1: Work with the State, County, and municipal building inspectors to consistently 
enforce building codes from jurisdiction to jurisdiction. 

 
8.C Address identified data limitations regarding lack of detailed information about 

development build-out potential in high hazard areas. 
 

• Action 1: Complete structure data records in the County GIS to allow future revisions of 
this plan, to incorporate more easily information about property values, construction 
types, etc. 

 
Goal 9: Promote hazard mitigation as a public value in recognition of its importance to 

the health, safety, and welfare of the population. 
 
Goal 9: Objectives: 
 
9.A Provide public education to increase awareness of hazards and opportunities for 

mitigation. 
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• Action 1: Identify and publicize success stories as part of a consistent public relations 
program. 

9.B Promote partnerships between the municipalities and the County to continue to 
develop a countywide approach to identifying and implementing mitigation actions. 

 
• Action 1: Convene regular meetings with the Mitigation Planning Team to discuss issues 

and progress related to the implementation of the Plan. 
 

• Action 2: Create partnerships among the municipalities and the County to develop a 
countywide approach to mitigation activities. 

 
• Action 3: Incorporate hazard mitigation concepts into regular county and municipal 

operations. 
 
A hazard mitigation plan is a community’s plan for evaluating hazards, identifying resources and 
capabilities, selecting appropriate actions, and developing and implementing the preferred 
mitigation actions to eliminate or reduce future damage from those hazards in order to protect 
the health, safety, and welfare of residents in that community. The implementation strategy 
outlines the key information about responsibilities and funding that are necessary to implement 
the mitigation actions. 
 
There may be differences in the amount of information and analysis, or the number of proposed 
initiatives, for each separate jurisdiction. This may be a result of the different characteristics of 
each jurisdiction, the information and data available for the analysis, and the time available for 
the jurisdiction’s representatives to conduct the planning process. The Mitigation Plan and 
Implementation Strategy also identifies procedures for keeping the Plan current and for updating 
it at least once every five years, as prescribed by the Disaster Mitigation Act (DMA) of 2000. 
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Prioritization of Mitigation Actions 
 
The methodology used here to determine action item priorities was based upon a consensus of 
the MPG. 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 Socorro County and its 
partners in hazard mitigation within the county, not as requirements. Socorro County 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. 
 
Socorro County has a very low tax base, resulting in a lack of resources. The Team decided 
that projects requiring extensive County 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 Socorro County 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, including 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 mitigation funding 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) allocates grants to local governments based upon recommendations from the state. 
The state in turn prioritizes grant applications based upon the needs of a given applicant in a 
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 been 
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 MPG 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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FEMA defines Benefit-Cost Analysis (BCA) as the method by which the future benefits of a 
mitigation project are determined and compared to its cost. 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 costs and are therefore 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, Political, Legal, Economic, and Environmental. 
Each category has its own specific considerations that must be met when evaluating a 
mitigation method (Table 62). 

Table 62  STAPLE+E Process 

Evaluation Category Considerations 

Social 
• Community Acceptance 
• Adversely Affects Segment of Population 

Technical 
• Technical Feasibility 
• Long-Term Solution 
• Secondary Impacts 

Administrative 
• Staffing Levels & Training 
• Funding Allocated 
• Maintenance/Operations 

Political 
• Political Support 
• Local Champion or Proponent 
• Public Support 

Legal 
• State Authority 
• Existing Local Authority 
• Action Potentially Subject to Legal Challenge by Opponents 

Economic 

• Benefit of Mitigation 
• Cost of Mitigation Action 
• Contributes to Economic Goals 
• Outside Funding Requirements 

Environmental 

• Affects Land/Water Bodies 
• Affects Endangered Species 
• Affects Hazardous Materials and Waste Sites 
• Consistent with Community’s Environmental Goals 
• Consistent with Federal Laws 

         Source:  Table adapted from FEMA 386-3, Developing the Mitigation Plan: Identifying Mitigation Actions and Implementing 
Strategies 
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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 established criteria in an innovative 
or new way. 

The lists of projects that follow contain the list of mitigation actions, including the rationale for 
inclusion, responsible organizations, estimated costs, possible funding sources, and timeline for 
implementation. Following is the list of mitigation actions, identified by the Mitigation Planning 
Team, for each municipality. The actions for each jurisdiction are listed in order of priority and 
the overall priority ranking, per the preceding discussion, is also indicated.  Projects were 
prioritized on a Critical Need (less than one year), Short Range (1-5 years), Medium Range (5-
10 years), and Long Range (10-20 years). However, the timeline for implementation of this Plan 
is five years, and projects were prioritized accordingly. Critical Need projects are categorized as 
1-2 years, and Short Range projects 2-5 years.  Note:  All Natural Hazards includes only those 
natural hazards profiled in this HMP.  Table 63 provides outlines those projects by natural 
hazard and priority.  Some projects support all jurisdictions profiled in this HMP and actions are 
identified accordingly. 
 

Table 63  Prioritization of Mitigation Actions 

Projects for Socorro County  Natural Hazards Priority 

Critical Need 1-2 years 

Conduct flash flooding hydrology studies in flood prone areas of the county (Action 
supports all jurisdictions profiled in this HMP) 

Flood / 
Flash Flood 1 

Reduce fuel loads and create defensible space around structures in the wildland urban 
interface areas(Action supports all jurisdictions profiled in this HMP) Wildfire/WUI 2 

Identify, create and maintain defensible space around critical facilities located in high 
or extreme wildfire hazard areas, such as schools, fire stations, etc. Wildfire/WUI 3 

Enhance and/or develop drainage in flood prone areas of the county. Review and 
improve roads that are repeatedly subjected to washouts.   

Flood / 
Flash Flood 4 

Increase water availability for fire suppression by increasing capability for water 
storage and accessibility Wildfire/WUI 5 

Utilize existing critical facility data records in the Socorro County Geographic 
Information System to target structures in need of updating 

Severe Weather 
High Winds 6 
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Review existing emergency response plans for enhancement opportunities; work with 
social support agencies, homeowners associations and general public to develop and 
implement monitoring and warning systems focused on vulnerable populations and 
provision of adequate shelter facilities 

Extreme Heat 7 

Create and maintain defensible space around all vulnerable residential structures and 
critical facilities Wildfire/WUI 8 

Encourage citizens to implement water conservation measures by distributing water 
saving kits which include replacement shower heads, flow restrictions and educational 
pamphlets which describe water saving techniques.  Also encourage conservation by 
offering rebates for ultra-low-flow toilets 

Drought 9 

Establish County and individual neighborhoods and subdivisions participation in 
StormReady to enable preparedness for the impacts of Extreme Weather and High 
Winds through better planning, education and awareness 

Severe Weather 
High Winds 10 

Short Range 2-5 years 

Develop a plan to improve forest health in cooperation with state and federal 
landowners in Socorro County Wildfire/WUI 11 

Increase awareness of the potential of earthquakes in Socorro County Earthquake 12 

Expand and disseminate GIS and other hazard information on the internet Flood / 
Flash Flood 13 

Promote less water-intensive agriculture crops through County Agriculture Extension 
Agency Drought 14 

Increase number of radios/televisions with warning capabilities in public buildings, 
parks and recreational areas to announce alerts from the Emergency Alert System 
and National Weather Radio 

Severe Weather 
High Winds 15 

Conduct a survey of all manufactured homes in the county to gather data on location, 
age, and condition to determine appropriate mitigation action (anchoring structures, 
relocation and acquisition) 

Severe Weather 
High Winds 16 

Assess and develop/augment mobile and/or fixed facility backup power generation 
capacity. 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

17 

Conduct public meetings with local and visiting subject matter experts to educate the 
public on how to decrease their risk to drought Drought 18 

Encourage beneficial re-use of treated wastewater effluent through cooperative 
projects with discharges, agriculture and other major water users to distribute or 
provide this alternative source water. 

Drought 19 

Support and fund Community Emergency Response Team (CERT) programs that also 
include a mitigation component 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

20 

Make flyers available at Socorro County Planning and Zoning to inform citizens about 
Best Management Practices (BMPs).  Educate on defensible space. Wildfire/WUI 21 
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Encourage homeowners to ensure that assigned rural address house numbers are 
easily viewed from the road Wildfire/WUI 22 

Create a virtual and physical library that contains all technical studies, particularly 
natural resources 

Flood /  
Flash Flood 23 

Educate the public on evacuation routes and evacuation procedures.  Build upon 
existing evacuation  routes Wildfire/WUI 24 

Improve Access for emergency vehicles Wildfire/WUI 25 

Establish county-wide community participation in StormReady to enable preparedness 
for the impacts of severe weather through better planning, education and awareness 

Severe Weather 
High Winds 26 

Develop public service announcements about specific threats for disseminations via 
the media. 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

27 

Create a list of special populations (Elderly and Homebound) Welfare Check System Extreme Heat 28 

Conduct non-technical assessment to determine relative vulnerability and risk to 
critical facilities Earthquake 29 

Increase number of National Weather Service’s SKYWARN on the ground storm 
spotters to recruit and train storm spotters. SKYWARN spotters enhance the National 
Weather Service's storm detection capabilities by identifying and reporting potentially 
dangerous weather conditions. 

Severe Weather 
 30 

Conduct a flood plain study to determine the extent of flooding and identify the risks 
associated from a flooding event in the county.  As this is a current initiative the action 
is to update the HMP accordingly with research and review findings. Continue to meet 
the compliance requirements outlined in the NFIP. 

Flood /  
Flash Flood 31 

Conduct natural hazard studies for each jurisdiction identified in this HMP to determine 
the overall risk to each location 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

32 

Projects Specifically Identified for the City of Socorro Natural Hazard Priority 

Enhance and/or develop drainage in flood prone areas of the city.  Effort to support 
Cuba Road drainage (upstream Detention, Lopezville Road reconstruction and 
drainage, Texas Street & Vermont, and Newberry Road reconstruction and drainage. 

Flood / 
Flash Flood 1 

Enhance and/or develop drainage in flood prone areas of the city.  Look at installing 
Flood control crossing for the community 

Flood /  
Flash Flood 2 

Enhance and/or develop drainage in flood prone areas of the city.  Conduct Strom 
Drain System improvements to enhance control of surface water. 

Flood /  
Flash Flood 3 

Conduct assessment of critical facilities vulnerable to wildfire and replace roofs with 
fire resistant materials Wildfire/WUI 4 
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Conduct non-technical assessment to determine relative vulnerability and risk to city 
sewer-line extension and replace where determined necessary Earthquakes 5 

Protect wells from actual and potential sources of contamination during flooding Flood / 
Flash Flood 6 

Utilize existing critical facility data records in the city to target structures in need of 
updating.  This effort most important to upgrade the community center which is used 
as a shelter in the event of disaster or incident to house citizens and travelers. 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

7 

Implement water metering and leak detection programs followed by water main repair 
or replacement to reduce losses Drought 8 

Conduct public awareness through video/brochure about simple steps homeowners 
can take to mitigation damage.  Conduct technical assistant visits to help homeowners 
implement nonstructural earthquake retrofits of their home 

Earthquake 9 

Determine the number of emergency generators to power essential buildings and seek 
acquisition 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

10 

Projects Specifically Identified for the Village of Magdalena Natural Hazard Priority 

Enhance and/or develop drainage in flood prone areas in Village.  Effort to focus on 
enhancing the lagoon (retention) area to protect from future flooding events that 
contaminate and possibly damage the infrastructure. 

Flood / 
Flash Flood 1 

Conduct review of required emergency generators to maintain critical operations 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

2 

Create Firewise Communities in high risk subdivisions Wildfire/WUI 3 

Educate the public on Wildand-Urban Interface (WUI) best practices through 
demonstration site and educational brochures Wildfire/WUI 4 

Develop reliable sources of potable water.  Identify location and construct a well that 
will support the Village population. 

Drought  
Severe Weather 

Earthquake 
5 

Purchase NOAA radio for public buildings and ranchers Severe Weather 
High Winds 6 

Publish and distribute pamphlets on water conservation techniques and drought 
management strategies Drought 7 

Conduct Study to determine shelter locations, infrastructure and housing 
developments in the event of a natural hazards event. 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 

8 
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High Winds 
Extreme Heat 
Earthquake 

Conduct study to determine alert system and shelter designations that will benefit the 
village population during a natural hazard declared event. 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

9 

Projects Specifically Identified for New Mexico Tech Natural Hazard Priority 

Feasibility Study for NMT Utility Study Flood /  
Flash Flood 1 

Develop drainage area for Desert Willow Apartments Flood /  
Flash Flood 2 

Install trench plates on sidewalks on main campus Flood /  
Flash Flood 3 

Install additional culverts on East Road Flood /  
Flash Flood 4 

Construct bridge at East Road and Canyon Road Flood /  
Flash Flood 5 

Conduct a Flood Drainage Study Flood /  
Flash Flood 6 

Enhance Retention Pond to expand runoff capacity for reuse for irrigation on campus Flood /  
Flash Flood 7 

Creation of a Berm to prevent flood waters from breaching into facilities Flood /  
Flash Flood 8 

Notification system for Industrial park and Main Campus 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

9 

Develop volunteer crews to address recovery efforts after an emergency situation 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

10 

Notification Antenna on M Mountain 

Flood / 
Flash Flood 

Severe Weather 
Drought 

Wildfire/WUI 
High Winds 

Extreme Heat 
Earthquake 

11 
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Building Code conformity to reduce building hazards on campus Earthquake 12 

Conduct public awareness on campus Earthquake 13 

Publish and distribute pamphlets on water conservation techniques and drought 
management strategies Drought 14 

Develop an action plan to capture run off and divert water for reuse Drought 15 

Conduct a study to determine the number of generators required for critical facilities 
and procure. 

Severe Weather 
High Winds 16 

Develop an action plan to prepare the entire campus community with guidelines 
inclusive of a consequence loop 

Severe Weather 
High Winds 17 

Present Emergency Preparedness Educational Presentations for the campus 
community 

Severe Weather 
High Winds 18 
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Socorro County Prioritized Projects 
 
 
Hazard Flood/Flash Flood 

Project 

Conduct flash flooding hydrology studies in flood prone areas of the 
county.   Flash flooding hydrology study for Escondida / Lemitar, 
Bosquecito / San Pedor, and Luis Lopez / San Antonio.  Examine 
watershed(s) to the west and potential for flooding in inhabited areas. 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual 

Socorro County 
Could involve BLM, which has most of the upstream land. 

Estimated Costs $100,000 

Possible Funding 
Sources Mitigation grants, and "406" from recent presidential declaration 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 
Ability to modify and protect infrastructure, including roads and crossings, 
to minimize and prevent damage from flash flooding; ability to assist and 
advise property owners so as to minimize flood danger to property. 

Priority 1 

 
 
Hazard Wildfire/WUI 

Project Reduce fuel loads and create defensible space around structures in the 
wildland urban interface areas 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County,  BLM, and US Forestry 

Estimated Costs $300,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance fire safety in the county and reduce and possibly 
eliminate future wildfires. 

Priority 2 
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Hazard Wildfire/WUI 

Project 
Identify, create and maintain defensible space around critical facilities 
located in high or extreme wildfire areas, such as schools, fire stations, 
etc. 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County,  BLM, and US Forestry 

Estimated Costs $300,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 

Effort will enhance fire safety in the county and reduce and possibly 
eliminate future wildfires.  Ability to modify and protect infrastructure, 
including roads and crossings, to minimize and prevent damage from 
flash flooding; ability to assist and advise property owners so as to 
minimize flood danger to property 

Priority 3 
 
 
 
Hazard Flood / Flash Flood 

Project Review and improve roads that are repeatedly subjected to washouts.  
Enhance and/or develop drainage in flood prone areas of the county. 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual 

Socorro County 
Could involve BLM, which has most of the upstream land. 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 
Ability to modify and protect infrastructure, including roads and crossings, 
to minimize and prevent damage from flash flooding; ability to assist and 
advise property owners so as to minimize flood danger to property. 

Priority 4 
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Hazard Wildfire/WUI 

Project Increase water availability for fire suppression by increasing capability for 
water storage and accessibility 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County,  BLM, and US Forestry 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance fire safety in the county and reduce and possibly 
eliminate future wildfires. 

Priority 5 

 
 
 
 
Hazard Severe Weather and High Winds 

Project Utilize existing critical facility data records in the Socorro County Geographic 
Information System to target structures in need of updating 

Jurisdiction(s) Socorro County, City of Socorro, and Village of Magdalena  

Responsible 
Organization/Individual Socorro County GIS Office and OEM 

Estimated Costs $75,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 
Effort will identify those critical facilities in the county that may be located 
in hazardous zones.  Effort will help establish future mitigation strategies 
to enhance critical infrastructure protection 

Priority 6 
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Hazard Extreme Heat 

Project 

Review existing emergency response plans for enhancement 
opportunities; work with social support agencies, homeowners 
associations and general public to develop and implement monitoring and 
warning systems focused on vulnerable populations and provision of 
adequate shelter facilities 

Jurisdiction(s) Socorro County, City of Socorro, and Village of Magdalena  

Responsible 
Organization/Individual 

Socorro County OEM, local organizations, senior shelters, LEPC and 
private sector. 

Estimated Costs $75,000 

Possible Funding 
Sources 

Self-funded; Federal and State grant programs and private sector 
donations. 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance emergency response to special needs organizations in 
the county during an extreme heat declared event 

Priority 7 
 
 
 
Hazard Wildfire/WUI 

Project Create and maintain defensible space around all vulnerable residential 
structures and critical facilities 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, with support from BLM, and US Forestry 

Estimated Costs $75,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance fire safety in the county and reduce and possibly 
eliminate future wildfires. 

Priority 8 
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Hazard Drought 

Project 

Encourage citizens to implement water conservation measures by 
distributing water saving kits which include replacement shower heads, 
flow restrictions and educational pamphlets which describe water saving 
techniques.  Also encourage conservation by offering rebates for ultra-
low-flow toilets 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM with support from public works and Local LEPC 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will educate the population on conservation efforts before, during 
and after a drought event 

Priority 9 

 
 
 
Hazard Severe Weather and High Winds 

Project 

Establish County and individual neighborhoods and subdivisions 
participation in StormReady to enable preparedness for the impacts of 
Extreme Weather and High Winds through better planning, education and 
awareness 

Jurisdiction(s) Socorro County (All) 

Responsible 
Organization/Individual 

Socorro County OEM with support from local LEPC and National Weather 
Service 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will educate the population on being prepared before severe 
weather and high wind events. 

Priority 10 
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Hazard Wildfire/WUI 

Project Develop a plan to improve forest health in cooperation with state and 
federal landowners in Socorro County 

Jurisdiction(s) Socorro County 

Responsible 
Organization/Individual Socorro County OEM, with support from BLM, and US Forestry 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2014 

Cost-Benefit Analysis Effort will support enhancing the health of forests by educating and 
determining steps to that will increase forests within the county. 

Priority 11 
 
 
 
 
Hazard Earthquake 

Project Increase awareness of the potential of earthquakes in Socorro County 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual 

Socorro County OEM with support from New Mexico Tech earthquake 
specialists 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2014 

Cost-Benefit Analysis Effort will enhance public awareness on earthquakes and how to prepare 
homes and work places and how to react during an earthquake event. 

Priority 12 
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Hazard Flood /Flash Flood 

Project Expand and disseminate GIS and other hazard information on the 
internet 

Jurisdiction(s) Socorro County 

Responsible 
Organization/Individual Socorro County OEM and GIS department 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2014 

Cost-Benefit Analysis 
Effort will provide data to county residents and businesses to better 
understand the potential effects of a flood event which will allow them an 
opportunity to better prepared for such an event. 

Priority 13 
 
 
 
Hazard Drought 

Project Promote less water-intensive agriculture crops through County 
Agriculture Extension Agency 

Jurisdiction(s) Socorro County 

Responsible 
Organization/Individual Socorro County OEM and county water authority 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will encourage water conservation before, during and after a 
declared drought event. 

Priority 14 
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Hazard Severe Weather and High Winds 

Project 
Increase number of radios/televisions with warning capabilities in public 
buildings, parks and recreational areas to announce alerts from the 
Emergency Alert System and National Weather Radio 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, Local LEPC and private sector 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will enhance the warning time to county residents in the event of a 
declared natural disaster event, such as severe weather and high winds. 

Priority 15 
 
 
 
Hazard Severe Weather and High Winds 

Project 
Conduct a survey of all manufactured homes in the county to gather data 
on location, age, and condition to determine appropriate mitigation action 
(anchoring structures, relocation and acquisition) 

Jurisdiction(s) Socorro County, City of Socorro, and Village of Magdalena  

Responsible 
Organization/Individual Socorro County OEM, Housing Authority and Local LEPC  

Estimated Costs $75,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 

This action will provide a better visibility of those manufactured homes in 
the county.  From this, educational material’s can be provided (in many 
different forms) that will enhance the awareness of home preparedness 
prior to a natural occurring event, such as severe weather and high 
winds. 

Priority 16 
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Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 
Heat, Earthquake 

Project Assess and develop/augment mobile and/or fixed facility backup power 
generation capacity. 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, all departments with critical operations. 

Estimated Costs $375,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
Effort will determine where gaps exist for those departments and 
agencies that required backup power in the event of an outage, especially 
if determined to be a part of the critical infrastructure. 

Priority 17 
 
 
 
Hazard Drought 

Project Conduct public meetings with local and visiting subject matter experts to 
educate the public on how to decrease their risk to drought 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, local LEPC and county hydrologist 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will encourage water conservation before, during and after a 
declared drought event. 

Priority 18 
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Hazard Drought 

Project 
Encourage beneficial re-use of treated wastewater effluent through 
cooperative projects with discharges, agriculture and other major water 
users to distribute or provide this alternative source water. 

Jurisdiction(s) Socorro County and Village of Magdalena 

Responsible 
Organization/Individual Socorro County OEM, local LEPC and county hydrologist 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will encourage water conservation before, during and after a 
declared drought event. 

Priority 19 
 
 
 
Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 

Heat, Earthquake 

Project Support and fund Community Emergency Response Team (CERT) 
programs that also include a mitigation component 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM 

Estimated Costs $100,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 

Effort will support educating the population on the principles of 
responding to different hazardous events.  Additionally, this effort 
provides trained citizens that maybe of use in the community to support 
response efforts to first responders.  Finally, training citizens on 
emergency response enhances the communities efforts to support 
neighbors while first responders are better able to handle more severe 
issues of priority. 

Priority 20 
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Hazard Wildfire/WUI 

Project 
Make flyers available at Socorro County Planning and Zoning to inform 
citizens about Best Management Practices (BMPs).  Educate on 
defensible space. 

Jurisdiction(s) Socorro County, City of Socorro, and Village of Magdalena  

Responsible 
Organization/Individual Socorro County OEM and planning and zoning department and LEPC 

Estimated Costs $25,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will educate the county population on how to enhance their 
properties defensible space to decrease the hazards to wildfires. 

Priority 21 
 
 
Hazard Wildfire/WUI 

Project Encourage homeowners to ensure that assigned rural address house 
numbers are easily viewed from the road 

Jurisdiction(s) Socorro County and Village of Magdalena 

Responsible 
Organization/Individual Socorro County OEM and planning and zoning department and LEPC 

Estimated Costs $10,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will enhance First Responder efforts when responding to a wildfire 
or other hazardous event. 

Priority 22 
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Hazard Flood / Flash Flood 

Project Create a virtual and physical library that contains all technical studies, 
particularly natural resources 

Jurisdiction(s) Socorro County 

Responsible 
Organization/Individual Socorro County OEM, IT and Hydrologist 

Estimated Costs $10,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Effort will provide data availability to county residents that may be of 
assistance when developing or planning residential developments.  

Priority 23 

 
 
 
Hazard Wildfire/WUI 

Project Educate the public on evacuation routes and evacuation procedures.  
Build upon existing evacuation  routes 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, Planning Department and Local LEPC 

Estimated Costs $15,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 

Effort will educate the public on evacuation procedures and increase 
awareness on preparing in advance as well as knowing what to do should 
evacuations be declared.  Most important is knowing how to take care of 
your family, pets and farm animals.  

Priority 24 
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Hazard Wildfire/WUI 

Project Improve Access for emergency vehicles 

Jurisdiction(s) Socorro County and Village of Magdalena 

Responsible 
Organization/Individual Socorro County OEM, Planning Department and Local LEPC 

Estimated Costs $250,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
Improving access for emergency vehicle access enhances wildfire efforts 
that would decrease the amount of loss acreage and decrease losses to 
wildfire 

Priority 25 
 
 
 
 
Hazard Severe Weather and High Winds 

Project 
Establish county-wide community participation in StormReady to enable 
preparedness for the impacts of severe weather through better planning, 
education and awareness 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM, local LEPC and NWS 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
Effort will increase awareness and preparedness of the public in the 
event of a declared natural disaster, such as severe weather and high 
winds. 

Priority 26 
 
 
 



SSEECCTTIIOONN  44  ––  GGooaallss,,  OObbjjeeccttiivveess  aanndd  MMiittiiggaattiioonn  AAccttiioonnss  
 
 

236 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

 
 
Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 

Heat, Earthquake 

Project Develop public service announcements about specific threats for 
disseminations via the media. 

Jurisdiction(s) Socorro County 

Responsible 
Organization/Individual Socorro County OEM, local LEPC, local media outlets and NWS 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
Developing public service announcements enhances the county 
awareness and readiness in the event of a disaster.  This effort also 
engages those organizations that will be vital during an event. 

Priority 27 
 
 
 
Hazard Extreme Heat 

Project Create a list of special populations (Elderly and Homebound) Welfare 
Check System 

Jurisdiction(s) Socorro County, City of Socorro, and Village of Magdalena 

Responsible 
Organization/Individual 

Socorro County OEM, housing authority, local LEPC, and private sector 
organizations such as elderly and homebound support organizations. 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
This effort will enhance the visibility of special needs populations in the 
county which assists in future planning of how best to handle and take 
care of the populations to ensure safety of life issues are maintained. 

Priority 28 
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Hazard Earthquake 

Project Conduct non-technical assessment to determine relative vulnerability and 
risk to critical facilities 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual 

Socorro County OEM and those departments and agencies that have an 
identified critical facility. 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
This effort will identify those risks and vulnerabilities to critical facilities 
and determine best approaches to enhance and decrease/eliminate risks 
and vulnerabilities. 

Priority 29 
 
 
 
Hazard Severe Weather 

Project 

Increase number of National Weather Service’s SKYWARN on the ground storm 
spotters to recruit and train storm spotters. SKYWARN spotters enhance the 
National Weather Service's storm detection capabilities by identifying and 
reporting potentially dangerous weather conditions. 

Jurisdiction(s) Socorro County, City of Socorro, Village of Magdalena and New Mexico 
Tech 

Responsible 
Organization/Individual Socorro County OEM and National Weather Service 

Estimated Costs $2,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis 
This effort will identify those risks and vulnerabilities to critical facilities 
and determine best approaches to enhance and decrease/eliminate risks 
and vulnerabilities. 

Priority 30 
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Hazard Flood/Flash Flood 

Project 

Conduct a floodplain study to determine the extent of flooding and identify 
the risks associated from a flooding event in the county.  As this is a 
current initiative the action is to update the HMP accordingly with 
research and review findings.  Continue to meet the compliance 
requirements outlined in the NFIP. 

 

Jurisdiction(s) Socorro County (All) 

Responsible 
Organization/Individual Socorro County OEM 

Estimated Costs $20,000 
Possible Funding 
Sources Self funded; federal or state grants. 

Timeline for 
Implementation: 2012 - 2014 

Cost-Benefit Analysis Conducting a thorough review of count infrastructure will identify risks to 
population and county infrastructure. 

Priority 31 
 
 

Hazard Flood/Flash Flood, Severe Weather, High Wind, Extreme Heat, Drought 
and Wildfire/WUI 

Project Conduct natural hazard studies for each jurisdiction identified in this HMP 
to determine the overall risk to each location 

Jurisdiction(s) Socorro County (All) 

Responsible 
Organization/Individual Socorro County OEM 

Estimated Costs $50,000 
Possible Funding 
Sources Self funded; federal or state grants. 

Timeline for 
Implementation: 2012 - 2015 

Cost-Benefit Analysis Conducting a thorough review of count infrastructure will identify risks to 
population and county infrastructure. 

Priority 32 
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City of Socorro Prioritized Projects 
 
 
Hazard Flood/Flash Flood 

Project 

Enhance and/or develop drainage in flood prone areas of the city.  Effort 
to support Cuba Road drainage (upstream Detention, Lopezville Road 
reconstruction and drainage, Texas Street & Vermont, and Newberry 
Road reconstruction and drainage. 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual City of Socorro Planning and Road Department 

Estimated Costs $2,181,500 

Possible Funding 
Sources Legislative, FEMA, CDBG and Small City Loan 

Timeline for 
Implementation: 2011 - 2013 

Cost-Benefit Analysis 

The project has the potential to eliminate flooding that affects 
approximately 1, 500 individuals.  This area also includes the Middle 
School which includes the public school population, general population 
and adjacent farmland. 

Priority 1 

 
 
 
Hazard Flood/Flash Flood 

Project Enhance and/or develop drainage in flood prone areas of the city.  Look 
at installing Flood Control Crossing for the community. 

Jurisdiction(s) City of Socorro 
Responsible 
Organization/Individual Road Department 

Estimated Costs 1,485,000 

Possible Funding 
Sources Legislative, FEMA, Dept. of Transportation, Local 

Timeline for 
Implementation: 5 years 

Cost-Benefit Analysis 
The flood control crossing would provide extreme benefit to the 
community, NM Tech university, travelers, and vendors.  The crossing will 
provided safety in the event of an evacuation or the need to bring 
equipment/supplies into the community.  Benefit population ~>15,000 

Priority 2 
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Hazard Flood 

Project 
Enhance and/or develop drainage in flood prone areas of the city.  
Conduct Storm Drain System Improvements to enhance control of 
surface water. 

Jurisdiction(s) City of Socorro 
Responsible 
Organization/Individual Waste Water Department 

Estimated Costs 655,000 
Possible Funding 
Sources Legislative, FEMA, EPA, Local 

Timeline for 
Implementation: 5 years 

Cost-Benefit Analysis 
The City of Socorro is a low lying community and the drainage system 
improvement would allow improved containment and control of surface 
water.  The improvement will benefit the entire population of 9,900. 

Priority 3 

 
 
 
 
 
Hazard Wildfire/WUI Flood  

Project Conduct assessment of critical facilities vulnerable to wildfire and replace 
roofs with fire resistant materials. 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual 

Socorro County OEM, departments and agencies with identified critical 
facilities 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will identify those critical facilities in the city that may be vulnerable 
to the affects of wildfires. 

Priority 4 
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Hazard Earthquake 

Project Conduct non-technical assessment to determine relative vulnerability and 
risk to city sewer-line extension and replace where determined necessary 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual Waste Water Department 

Estimated Costs 4,500,000 

Possible Funding 
Sources Legislative, FEMA, EPA, Small City Loan 

Timeline for 
Implementation: 5 years 

Cost-Benefit Analysis 
The sewer-line extension and replacement project would provide benefit 
to the entire community population of approximately 9,900.  The 
replacement of the sewer-line would provide added protection in the 
event of an earthquake. 

Priority 5 

 
 
 
 
Hazard Flood /Flash Flood  

Project Protect wells from actual and potential sources of contamination during 
flooding 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual 

Socorro County OEM and those departments and agencies that have an 
identified critical facility. 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will protect wells that feed the city’s population from becoming 
contaminated during a flood event. 

Priority 6 
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Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 
Heat, Earthquake 

Project 
Utilize existing critical facility data records in the city to target structures in 
need of updating.  This effort most important to upgrade the Community 
Center which is used as a shelter in the event of disaster or incident to 
house citizens and travelers. 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual Utilities Department 

Estimated Costs 102,000 

Possible Funding 
Sources Legislative, FEMA, Local 

Timeline for 
Implementation: 3 years 

Cost-Benefit Analysis The community center also serves in the time of disaster or an incident as 
a temporary shelter for both citizens and travelers.   

Priority 7 

 
 
 
 
Hazard Drought  

Project Implement water metering and leak detection programs followed by water 
main repair or replacement to reduce losses 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual Socorro County OEM and public works department 

Estimated Costs $50,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will educate the population on conservation efforts in the home and 
business before, during and after a drought declared event. 

Priority 8 
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Hazard Earthquake 

Project 

Conduct public awareness through video/brochure about simple steps 
homeowners can take to mitigation damage.  Conduct technical assistant 
visits to help homeowners implement nonstructural earthquake retrofits of 
their home 

Jurisdiction(s) City of Socorro 

Responsible 
Organization/Individual 

Socorro County OEM, local LEPC, Housing Authority and work with 
private sector. 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 
Effort will educate and enhance the public’s awareness on what they can 
do to protect themselves and their family before, during and after an 
earthquake event. 

Priority 9 

 
 
 
 
Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 

Heat, Earthquake 

Project Conduct review of required emergency generators to maintain critical 
operations 

Jurisdiction(s) City of Socorro 
Responsible 
Organization/Individual Waste Water Department 

Estimated Costs 200,000 
Possible Funding 
Sources Legislative, FEMA, EPA, Local 

Timeline for 
Implementation: 2 years 

Cost-Benefit Analysis 
Emergency Generators in time of a disaster:  earthquake, flood, fire, 
would provide emergency electricity to enable water distribution to the 
population of 9,900.   

Priority 10 
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Village of Magdalena Prioritized Projects 
 
 
Hazard Flood /Flash Flood  

Project 
Enhance and/or develop drainage in flood prone areas in Village.  Effort 
to focus on enhancing the lagoon (retention) area to protect from future 
flooding events that contaminate and possibly damage the infrastructure. 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Village Public Works, local leadership with support from county OEM. 

Estimated Costs $150,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will protect the lagoon from contaminated and damage during a 
flood event. 

Priority 1 

 
 

Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, Extreme 
Heat, Earthquake 

Project Conduct review of required emergency generators to maintain critical 
operations 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Administration,  

Estimated Costs 50,000 

Possible Funding 
Sources FEMA, EPA, Legislature 

Timeline for 
Implementation: 2 years 

Cost-Benefit Analysis The generators placed into service would provide electrical service for the 
water system, emergency shelters, and other community based services.   

Priority 2 
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Hazard Wildfire/WUI 

Project Create Firewise Communities in high risk subdivisions  

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual 

Village leadership and fire department with support from the forestry 
service. 

Estimated Costs $70,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance the community’s understanding and awareness to 
wildfires and how best to protect the public and village infrastructure. 

Priority 3 

 
 
 
 
 
Hazard Wildfire/WUI 

Project Educate the public on Wildand-Urban Interface (WUI) best practices 
through demonstration site and educational brochures 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual 

Village leadership and fire department with support from the forestry 
service 

Estimated Costs $70,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will enhance the community’s understanding and awareness to 
wildfires and how best to protect the public and village infrastructure. 

Priority 4 
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Hazard Drought, Severe Weather and Earthquake 

Project Develop reliable sources of potable water.  Identify location and construct 
a well that will support the Village population. 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Village administration 

Estimated Costs 1,500,000 

Possible Funding 
Sources FEMA,  Legislature, Water Trust Board 

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 

Currently the Village has one well for the entire community and needs an 
additional well for adequate distribution.  In the event of a drought the 
community needs an additional well for water distribution.   In the event of 
severe weather or earthquake this would provide an uncontaminated 
source of water.  This would benefit the entire community.   

Priority 5 

 
 
 
Hazard Severe Weather and High Winds  

Project Purchase NOAA radio for public buildings and ranchers 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Village leadership and fire department  

Estimated Costs $20,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis 
Effort will enhance the awareness and notification to those living in rural 
areas providing enhanced notification during a pending severe weather or 
high wind event. 

Priority 6 
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Hazard Drought  

Project Publish and distribute pamphlets on water conservation techniques and 
drought management strategies 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Village leadership and public works  

Estimated Costs $20,000 

Possible Funding 
Sources Self-funded; Federal and State grant programs  

Timeline for 
Implementation: 2011 - 2012 

Cost-Benefit Analysis Effort will educate the population on conservation efforts in the home and 
business before, during and after a drought declared event. 

Priority 7 

 
 
 
 
 

Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, 
Extreme Heat, Earthquake  

Project Conduct Study to determine shelter locations, infrastructure and housing 
developments in the event of a natural hazards event. 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Administration 

Estimated Costs 35,000 
Possible Funding 
Sources FEMA, EPA, Legislature, CDBG 

Timeline for 
Implementation: 2 years 

Cost-Benefit Analysis 
Determine the shelter locations, infrastructure, and housing 
developments, to best utilize the existing infrastructure and potential 
housing developments.  The entire Village population will benefit.   

Priority 8 
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Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High 
Winds, Extreme Heat, Earthquake  

Project 
Conduct study to determine alert system and shelter designations 
that will benefit the village population during a natural hazard 
declared event. 

Jurisdiction(s) Village of Magdalena 

Responsible 
Organization/Individual Administration 

Estimated Costs 60,000 

Possible Funding Sources FEMA, CDBG, Legislature 

Timeline for Implementation: 3 years 

Cost-Benefit Analysis Alert system and shelter designations will benefit the entire Village 
population, local law enforcement, travelers, and public schools.   

Priority 9 
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New Mexico Institute of Mining and Technology Prioritized Projects 
 

Hazard Flood/Flash Flood 

Project Feasibility Study for the NMT Utility Study 

Jurisdiction(s) New Mexico Tech 

Responsible 
Organization/Individual Facilities Management 

Estimated Costs 60,000.00 

Possible Funding Sources Legislative, FEMA, Water Trust Board 

Timeline for Implementation: 2 years 

Cost-Benefit Analysis 
Responsible planning for the retrofit of the NMT Tunnel utilities to 
avoid flooding.  The tunnel houses electrical, IT, plumbing of the 
main campus.  A flood/earthquake would render NMT 
incapacitated.   

Priority 1 

 

Hazard Flood/Flash Flood 

Project Develop drainage area for Desert Willow Apartments.   

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Administration/Finance, Facilities Management 

Estimated Costs 250,000. 

Possible Funding Sources Legislative, Youth Conservation Corps, Water Trust Board, FEMA 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis Will prevent rain from entering into the Apartments and promote 
shedding in a responsible manner.  

Priority 2 
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Hazard Flood/Flash Flood 

Project Install trench plates on sidewalks on main campus 

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Administration, Facilities Management 

Estimated Costs 150,000.00 

Possible Funding Sources Water Trust Board, Legislature, Youth Conservation Corps, FEMA 

Timeline for Implementation: 6 months 

Cost-Benefit Analysis Promotes non hazardous water shedding to the grass areas on 
main campus. 

Priority 3 
 

Hazard Flood/Flash Flood 

Project Install additional culverts on East Road. 

Jurisdiction(s) NM Tech 
Responsible 
Organization/Individual Administration, Facilities Management 

Estimated Costs 250,000.00 

Possible Funding Sources Legislative, National Conservation Resources, Water Trust Board, 
FEMA 

Timeline for Implementation: 1 year. 

Cost-Benefit Analysis Provides proper drainage to the flood control area. 

Priority 4 
 

Hazard Flood/Flash Flood 

Project Bridge East Road and Canyon Road 

Jurisdiction(s) New Mexico Tech 

Responsible 
Organization/Individual Administration, EMRTC, IRIS/Pascal, Facilities Management 

Estimated Costs 600,000.00 

Possible Funding Sources NM Transportation, Water Trust Board, FEMA, Legislature 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis 
Allows for continued travel between the Industrial Park employees 
and Main Campus, promotes responsible rain convergence to the 
Flood Control. 

Priority 5 
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Hazard Flood/Flash Flood 

Project Flood Drainage Study 

Jurisdiction(s) NM Tech 
Responsible 
Organization/Individual Administration 

Estimated Costs 75,000.00 

Possible Funding Sources FEMA, Legislature, Water Trust Board 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis Study will identify all the areas of campus that are repeat drainage 
damage and mitigation efforts required to repair.   

Priority 6 
 

Hazard Flood/Flash Flood 

Project Retention Pond 

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Administration, Facilities Management 

Estimated Costs 1,500,000. 

Possible Funding Sources FEMA, EPA, Legislature, Water Trust Board, Youth Conservation 
Corps 

Timeline for Implementation: 2 years 

Cost-Benefit Analysis Allow reuse of rain water for irrigation on campus. 

Priority 7 
 

Hazard Flood/Flash Flood 
Project Berm Creation 

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Administration, Facilities Management 

Estimated Costs 250,000. 

Possible Funding Sources Legislative, FEMA, Water Trust Board, Flood Plain, Youth 
Conservation Corps 

Timeline for Implementation: 3 years 

Cost-Benefit Analysis At various locations (Lopezville, Brown Hall) the population located 
in these areas would have flood waters prevented from breaching.  

Priority 8 
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Hazard Flood/Flash Flood 
Project Action Plan  
Jurisdiction(s) NM Tech 
Responsible 
Organization/Individual Administration 

Estimated Costs 50,000.00 
Possible Funding Sources EPA, FEMA, Legislature 
Timeline for Implementation: 3 years 

Cost-Benefit Analysis The plan will be able to identify potential areas of hazardous effect 
to the County and mitigation actions for safety development. 

Priority 9 
 

Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, 
Extreme Heat, Earthquake 

Project Notification system for Industrial Park and Main Campus 

Jurisdiction(s) New Mexico Tech 
Responsible 
Organization/Individual Information Systems Department, Administration 

Estimated Costs 250,000.00 

Possible Funding Sources Dept of Homeland Security – EMPG, FEMA, Legislatures, NOAA 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis Proper notification system to address the entire campus in real 
time.  

Priority 10 

 

Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, 
Extreme Heat, Earthquake 

Project Develop volunteer crews to address recovery efforts after an 
emergency situation.   

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Student and University Relations 

Estimated Costs 10,000.00 

Possible Funding Sources Legislature, CERT, EMPG, FEMA 

Timeline for Implementation: 2 years 

Cost-Benefit Analysis 
With a campus of over 55,000 acres, 1,900 students, 700 staff it 
would be helpful to have a volunteer crew to assist with recovery 
efforts.   

Priority 11 
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Hazard Flood /Flash Flood, Severe Weather, Drought, Wildfire/WUI, High Winds, 
Extreme Heat, Earthquake 

Project Notification Antenna on M Mountain 
Jurisdiction(s) Socorro County to lead the project with the assistance of NM Tech 
Responsible 
Organization/Individual Socorro County Office of Emergency Management. 

Estimated Costs 45,000 
Possible Funding Sources County, CDBG, Legislature, National Weather Service, FEMA 
Timeline for Implementation: 3 years 

Cost-Benefit Analysis 
The notification would cover many areas that do not have 
coverage in the County of Socorro as well as Catron, benefit the 
Burlington Northern Santa Fe Rail, communities of both counties, 
New Mexico Tech. 

Priority 12 
 

Hazard Earthquake 
Project Building code conformity 
Jurisdiction(s) Socorro County 
Responsible 
Organization/Individual Socorro County Office of Emergency Management 

Estimated Costs 50,000 
Possible Funding Sources County, Legislature, FEMA 
Timeline for Implementation: 5 years 
Cost-Benefit Analysis Reduce building hazards within the community. 
Priority 13 

 

Hazard Earthquake 

Project Education Programs 
Jurisdiction(s) New Mexico Tech 
Responsible 
Organization/Individual Student and University Relations, Bureau of Geology 

Estimated Costs 5,000.00 

Possible Funding Sources State of NM Dept of Homeland Security and Emergency 
Management, FEMA, CERT, New Mexico Tech 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis 

The Rapid Assessment workshops will be available to the public, 
campus community, and other interested communities.  The 
workshops will address preventative measures and recovery 
assessment.  Perhaps educational efforts that coincide with 
California’s Shake-Out. 

Priority 14 
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Hazard Drought 

Project Ration Control Plan 

Jurisdiction(s) New Mexico Tech 

Responsible 
Organization/Individual New Mexico Tech with support from Socorro County 

Estimated Costs 10,000. 
Possible Funding Sources Water Trust Board, FEMA 

Timeline for Implementation: 5 years 

Cost-Benefit Analysis Identify reasonable approaches for water rationing 

Priority 15 
 

Hazard Drought 

Project Water Re-use  

Jurisdiction(s) NM Tech 

Responsible 
Organization/Individual Administration, Auxiliary Department, Facilities Management 

Estimated Costs 7,000.00 

Possible Funding Sources Water Trust Board, Legislative, NM Tech, FEMA 

Timeline for Implementation: 3 years 

Cost-Benefit Analysis Responsible planning for water usage. 

Priority 16 
 

Hazard Severe Weather 

Project Obtain Emergency Generators 

Jurisdiction(s) New Mexico Tech 

Responsible 
Organization/Individual Administration, Facilities Management 

Estimated Costs 100,000.00 

Possible Funding Sources FEMA, EMHE Grant, NWS 

Timeline for Implementation: 3 years 

Cost-Benefit Analysis Emergency Power to essential buildings 

Priority 17 
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Hazard Severe Weather 

Project Action Plan 

Jurisdiction(s) NM Tech 
Responsible 
Organization/Individual Administration 

Estimated Costs 5,000.00 

Possible Funding Sources FEMA, NM Tech 

Timeline for Implementation: 5 years 

Cost-Benefit Analysis To prepare the entire campus community with guidelines inclusive 
of a consequence loop.   

Priority 18 
 

Hazard Severe Weather 

Project Education Presentations 

Jurisdiction(s) NM Tech 
Responsible 
Organization/Individual Administration 

Estimated Costs 5,000. 

Possible Funding Sources CERT, State of NM DHSEM, FEMA, NM Tech 

Timeline for Implementation: 1 year 

Cost-Benefit Analysis Present Emergency Preparedness efforts for campus community.  
Priority 19 
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Section 5 – Mitigation Plan and Implementation Strategy 
 

Monitoring, Evaluating and Updating the Plan 
 
The Disaster Mitigation Act of 2000 (DMA2K) 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. Section 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 206) 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 201.6. 
 
Planning Process 
As noted earlier, the MPG followed FEMA’s hazard mitigation planning process as prescribed in 
the How-To-Guides. This planning process 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 be 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. 
 
The MPG developed an action plan that includes monitoring, evaluating, and updating the Plan. 
It recommends the establishment of a permanent hazard mitigation team to lead the 
implementation of the plan and continue the hazard mitigation planning process beyond this 
Plan. 
 

Existing Planning Mechanisms 
 
Prerequisites 
The Local Mitigation Plan Criteria 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 prerequisites are: 

• Adoption by the local governing body 

• For multi-jurisdictional plans, each jurisdiction must adopt the plan 

• For multi-jurisdictional plans, each jurisdiction must participate in the planning process. 
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Socorro County’s plan is a multi-jurisdictional plan and will require adoption by the local 
governing body which has been addressed with county, city, village and college officials.  Once 
approved these resolutions 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 to the planning committee for 
consideration. 
 
Implementation of the HMP Plan in the Jurisdictions 
Once the HMP has been approved by each jurisdiction, those resolutions will be incorporated 
into the HMP and provided to the state and FEMA.  Once approved, each jurisdiction will begin 
the process of incorporating the strategies and actions into daily jurisdiction operations.  Where 
applicable, all mitigation actions will be incorporated into existing jurisdictions’ planning 
documents via zoning, subdivision regulations and capital improvements program and other 
regulatory mechanisms.  Each jurisdiction is responsible for monitoring strategies, actions and 
any updates to this HMP.  Every six months mitigation meetings will be conducted to review the 
status of each jurisdictions progress.  As each jurisdiction is a part of the county, the county 
emergency manager will monitor the plan progress and coordinate meetings. 
 

Hazard Mitigation Planning Team 
 
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 
MPG, with representation from all participating municipalities. The Socorro County Office of 
Emergency Management (OEM) will be the entity in charge of monitoring the plan.  Jurisdictions 
identified in this plan will provide support in updating accordingly. The Socorro County OEM, the 
Executive Manager, will post notices on the County website and other appropriate sites to 
announce the meetings. The Socorro County OEM represents citizen, municipal, business, 
educational, volunteer, and county interests in supporting mitigation strategies and actions for 
this plan.  
 
The MPG will oversee the progress made on the implementation of the identified action items 
and update the plan, as needed, to reflect changing conditions. The MPG will therefore serve as 
the focal point for coordinating countywide mitigation efforts. The MPG will establish quarterly 
meetings and will focus on the Plan as events within the community apply to the evaluation, 
updating, and monitoring of hazards within the Plan. The MPG will focus specifically on the 
evaluation, updating, and monitoring the plan once per year. The MPG will monitor the 
mitigation activities by reviewing reports from the agencies identified for implementation of the 
different mitigation actions. The MPG will request that the responsible agency or organization 
submit a semi-annual report, which provides adequate information to assess the status of 
mitigation actions. The MPG will provide their feedback to the individual agencies. 
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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 MPG will review the 
qualitative and quantitative benefits (or avoided losses) of the mitigation activities and compare 
them to the goals and objectives that the Plan sets out to achieve. The Team will also evaluate 
mitigation actions to see if they need to be modified or discontinued in light of new 
developments. The Team will document progress annually. 
 
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 population, housing trends, the potential 
effects of natural and human caused hazards on people and structures, and to ensure 
necessary inclusion into local and county planning mechanisms. The updated Plan will account 
for any new developments in the County or special circumstances (e.g., post-disaster). Issues 
that come up during monitoring and evaluation, which require changes in mitigation strategies 
and actions, will be incorporated in the Plan and planning processes at this stage. The Socorro 
County OEM will be responsible to soliciting information from included jurisdictions to update 
specific information, and this office will be responsible for updating countywide information and 
incorporating it into the revised Plan. 
 

Public Involvment 
 
Socorro County is dedicated to involving the public directly in reshaping and updating the Plan. 
Although the MPG 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 MPG meeting. This meeting will provide a forum 
wherein the public can express concerns, opinions, or ideas about the plan. The Socorro 
County OEM will publicize and host the meeting. The Socorro County Emergency Manager will 
be responsible for keeping track of public comments about the plan. 
 
The MPG will involve the public during the evaluation and update of the Plan through annual 
public education activities, public workshops, and public hearings. The MPG will also keep the 
public informed through newsletters, mailings, and the different agencies implementing the plan. 
New Mexico Tech, who took the initial lead on the HMP, developed a website for the public to 
view the current progress of the HMP and to provide public comment during development and 
review period (http://www.nmt.edu/emergency-planning) This website serves as a means of 
two-way communication by providing information about mitigation initiatives and supplying 
feedback forms and other means for the public to express their views and comments. Socorro 
County, the City of Socorro and the Village were encouraged develop a website or link to the 
New Mexico Tech website.  The MPG will incorporate the public comments in the next update of 
the Plan. 
 
 
 

http://www.nmt.edu/emergency-planning�
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Updating the Plan 
 
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.   Socorro County has developed a method to ensure that regular review and update 
of the Plan occurs, a method that encompasses decision making, direction, and documentation: 
Each jurisdiction 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 Socorro County Office of Emergency Management, and the MPG will be responsible for 
monitoring, evaluating, and documenting the plan’s progress throughout the year. Although the 
members of the MPG may change from year to year, future MPGs will continue to execute the 
same job functions as the current MPG. 
 
The Socorro County Emergency Manager is responsible for contacting MPG members and 
organizing meetings and will monitor 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 fulfilling program requirements. 
 
The plan will 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 reviewed, revised, and 
updated sooner than the required five years. 
 
The MPG will reconvene approximately one year before 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 county and/or 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: 

• Identification 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? 

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

• Estimation of losses. Have losses been updated to account for recent changes?  

If the response to any of the above questions is “yes,” then the Plan will be updated accordingly. 
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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 October of each year and submitted for public comment.  
Each jurisdiction will approve the updated plan each December. More frequent updates may be 
submitted to each jurisdiction 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 DMA2K for approval within five years in order to continue eligibility for FEMA 
assistance.  Table 64 provides a projected meeting schedule for maintaining the HMP.  
 

Table 64  Projected Meeting Schedule to Maintain the HMP 

HMP Meeting Date 

Initial meeting following plan approval One month after approval 

HMP Project Review Six months after initial planning meeting 
HMP Plan Review Six months following Project Review 

HMP Project Review Six months following plan review 
HMP Plan Review Six months following project review 

HMP Project Review Six months following plan review 
HMP Plan Review Six months following project review 

HMP Project Review Six months following plan review 
HMP Plan Review / Start Process to renew 
Grant for plan update with State and FEMA Six months following project review 

 
 
The MPG 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 be 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 SHMO will be given a written justification for this 
determination. 
 
The Socorro County Emergency Manager is responsible for incorporating all changes into the 
HMP electronically after the MPG has met and decided on the changes. The Socorro County 
Emergency Manager will complete all necessary revisions at least three months prior to the end 
of the five-year period to allow the MPG time to review the update. During the revision process, 
the Socorro County Emergency Manager will send status reports to each jurisdiction 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 SHMO and FEMA. 
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Appendix A – Agendas, Minutes and Sign-In Sheets 
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March 4, 2010 Mitigation Meeting 
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January 26, 2010 Mitigation Meeting 
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July 14, 2008 Mitigation Public Meeting 

 
 

July 15, 2008 Mitigation Public Meeting 
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July 16, 2008 Mitigation Public Meeting 
 

 
 

 
 
 
 
 



AAppppeennddiixx  AA  ––  AAggeennddaass,,  MMiinnuutteess  aanndd  SSiiggnn--IInn  SShheeeettss  
 
 

273 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

July 21, 2008 Mitigation Public Meeting 
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July 22, 2008 Mitigation Public Meeting 
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July 23, 2008 Mitigation Public Meeting 
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May 15, 2008 Mitigation Planning Kickoff Meeting 
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Appendix B – Multi-Jurisdiction Hazard Identification  
 
Hazard Ranking and Scoring: During the public meeting in March, Hazards were called out from 
FEMA’s Local HMP Crosswalk and Committee members were asked to rank the hazards in the order of 
applicability to the County and score them, given how likely it would be that this hazard would impact the 
County.  Below are the accumulated responses ranking the hazards of significance in the County. 
 

Socorro County Hazard & Risk Assessment 

Hazard Priority 
Rank 

Risk  Extent Frequency 
Comments 

High Low Wide Limited High Low 

Flood 1 14 4 9 9 12 6 

• Depends on weather patterns; Only in 
spring/summer; Bosque area and farm land; East 
and west range; 1-2 years; Mountains and Bosque; 
Bosque areas. 

• Floods from the Rio Grande either in the spring via 
snow melt or arroyos from summer/fall 
thunderstorms are always a risk 

Severe 
Weather 2 12 6 7 11 8 10 

• Annually; High prob for lightening 
• Winter snow storms are possible with extreme 

thunderstorms during the summer/fall 

Wildfire 3 10 8 17 1 8 10 

• Depends on weather patterns; Ag/farm lands 
• Wildfires play a major role in the ecology of many of 

the upland areas of the county, and must be 
planned for.  Wildfires were not a historical part of 
the Rio Grande Bosque but due to invasive species 
and development, should be a factor for any future 
risk and hazard assessments 

Wind 4 9 9 7 11 12 6 

• Occurs March-May; During March-May; Annually; 
During spring season; Spring/summer 

• Can expect 6-8 windy days in the spring associated 
with low pressure passage to the north.  Also 
summer thunderstorms can create locally extreme 
wind events. 

Drought 5 6 12 7 11 4 14 
• 10-year event; 5-years; Around river 
• Socorro County is primarily a desert, so droughts 

are a fact of life 

Extreme 
Heat 6 6 12 12 6 2 16 

• Occasionally et a string of above 100 degree days 
that are associated with high pressures forming 
over the southwest US in late May and June 

Earthquake 7 4 14 12 6 7 11 
• Rio Grande is a fault line 
• Numerous low intensity earthquakes due to the 

geological characteristics of Socorro County 

 
 
Critical Facilities: FEMA does not give a universal definition to the term “Critical Facility” and 
there are no specific requirements within DMA 2000 for the naming and/or listing of these 
facilities. Socorro County’s critical facilities are those that were listed at the Steering Committee 
meeting. 
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Appendix C – Socorro County Disaster Declarations  
 
Socorro County Disaster Declaration 
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State of New Mexico Disaster Declaration 
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Appendix D – The Great Socorro Hailstorm 
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Appendix E – Structural and Non-Structural Hazard Mitigation 
Checklist 

 
The following are suggested checklists (list is not all inclusive) of recommended structural and 
nonstructural mitigation actions: 
 
Structural Mitigation 
Structural mitigation is reinforcing, bracing, anchoring, bolting, strengthening or replacing any 
portion of the building that may become damaged and cause injury such as: 

• exterior walls – (e.g., use a wind resistant design for tornados or windstorms) 
• exterior doors – (e.g., non-combustible materials for wildfires or urban fires) 
• exterior windows – (e.g., use shutters on windows for tornados or windstorms) 
• foundation – (e.g., brace, anchor or bolt the facility for earthquakes) 
• exterior columns/pilasters/corbels – (e.g., steel or concrete columns) 
• roof – (e.g., use non-combustible materials for wildfires or urban fires) 

 
STRUCTURAL 
_______ Earthquakes – anchor/brace or bolt the facility to its foundation and reinforce any 

portion of the exterior of the facility that may cause injury. 

_______ Floods and flashfloods – elevate and reinforce the facility but ultimately avoid a 
floodplain location. 

_______ Landslide and mudflow – build retaining walls on slopes. Build masonry walls to direct 
the mudflow around the facility. Bolt the foundation and reinforce the walls of the 
facility. 

_______ Tsunami – elevate at-risk coastal facilities. Even the strongest building can be 
damaged by a powerful tsunami. 

_______ Wildfire and urban fire – use fire resistant materials (e.g., non-combustible roofing 
material) on the exterior of the facility. 

_______ Tornado – follow local building codes to use a wind resistant design for your facility. 

_______ Dam failure – reinforce and flood-proof the facility. 

 
Nonstructural Hazard Mitigation 
 
Nonstructural mitigation reduces the threat to safety posed by the effects of disasters on such 
nonstructural elements as building contents, internal utility systems, interior glass and 
decorative architectural walls and ceilings. These actions involve identifying nonstructural 
fixtures and equipment, which are vulnerable to a disaster and which are either essential to 
continued operations or a threat to public safety. 
 
Nonstructural mitigation is: 
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• Retrofit – refers to various methods for securing nonstructural items. Retrofitting 
methods are bracing, securing, tying down (tethers or leashes), bolting and anchoring. 

• Replace – replacing the item with a new one that is resistant to the hazard. 
• Relocate – moving items from a hazardous location to a non-hazardous one. 
• Backup Plan – if there is concern that an essential service will be disrupted, provide for 

backup service – it is planning for the consequences of failure. 
• Nonstructural mitigation includes all contents of the structure that do not contribute to its 

structural integrity such as: 
• Systems and elements which are essential to the facility operations 
• Emergency power generating equipment - plumbing, HVAC 
• Fire protection system - fire sprinklers and distribution lines, emergency water tank or 

reservoir 
• Medical equipment - respirators and life support, refrigeration units to store 

pharmaceuticals. 
• Food storage and preparation equipment – keeping food safe to eat (i.e. refrigeration, 

stoves and ovens) 
• Hazardous materials – restrain chemicals on shelves, containers stored on braced 

storage rack or tall stacks, gas tanks with flexible connections, gas tank legs anchored to 
a concrete footing or slab. 

• Non-essential elements whose failure could compromise facility operations, such as: 
o Suspended lights and ceilings 
o Partitions 
o Interior doors 
o Furniture and contents - book shelves, file cabinets, etc. 

 
NONSTRUCTURAL 
_______ Brace light fixtures and other items that could fall or shake loose. 

_______ Secure top and bottom of compressed gas cylinders with a safety chain. 

_______ Store containers of hazardous materials on braced storage rack or tall stacks and 
restrain the containers with a restraining device such as metal or wire guardrails. 

_______ Secure any desktop equipment such as computers, TV monitors, typewriters, printers, 
etc. 

_______ Install shatter resistant protective film or blinds on windows to prevent glass from 
shattering onto people or install safety glass. 

_______ Ensure that any equipment with piping be a flexible connection (e.g., gas pipes, water 
tanks, sprinkler piping, water heaters) 

_______ Anchor any tall, unsecured furniture to the wall and/or to each other. 

_______ Ensure that cabinets have positive catching latches. 

_______ Secure suspended ceilings with diagonal bracing wires. 

_______ Hang heavy objects away from workstations and beds. 
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_______ Secure any larger equipment such as copiers or heavy machinery to the floor or use 
tethers and attach to the wall. 

_______ Cross brace tall storage racks in both directions or, for racks significantly taller than 
wide, secure with anchor bolts connected to the concrete slab. 

_______ Ensure the main breaker or fuse box and the utility meters are elevated above 

the anticipated flood level of your facility to prevent damage. 

_______ Secure one-of-a-kind equipment of high value from overturning or sliding. 
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Appendix F – HAZUS-MH Earthquake Assessment 
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Appendix G – Socorro County NIMS Adoption 
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Appendix H – New Mexico Tech Flooding Issue  
 
 
 

 
 
 
 
 



AAppppeennddiixx  HH  ––  NNeeww  MMeexxiiccoo  TTeecchh  FFllooooddiinngg  IIssssuuee    
 
 

308 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

 
 
 

 
 



AAppppeennddiixx  HH  ––  NNeeww  MMeexxiiccoo  TTeecchh  FFllooooddiinngg  IIssssuuee    
 
 

309 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

 
 
 

 
 



AAppppeennddiixx  HH  ––  NNeeww  MMeexxiiccoo  TTeecchh  FFllooooddiinngg  IIssssuuee    
 
 

310 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

 
 
 
 

 
 



AAppppeennddiixx  HH  ––  NNeeww  MMeexxiiccoo  TTeecchh  FFllooooddiinngg  IIssssuuee    
 
 

311 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011  

 

 
 
 



 

312 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(This Page Intentionally Left Blank) 



AAppppeennddiixx  II  ––  MMuullttii--JJuurriissddiiccttiioonnaall  MMaappss  

313 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

  

Appendix I – Multi-Jurisdictional Maps 
 

Map 1 – Socorro County General Infrastructure 
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Map 2 – Major Roads in Socorro County 
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Map 3 – Road Map for the City of Socorro 
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Map 4 – City of Socorro GIS View 
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Map 5 – Village of Magdalena Road Map 
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Map 6 – Village of Magdalena GIS Community View 
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Map 7 – New Mexico Institute of Mining and Technology Campus 
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Map 8 – New Mexico Institute of Mining and Technology Campus Layout 
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Map 9 – Socorro County Utility Infrastructure 
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Map 10 – Luis Lopez Flooding 
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Map 11 – Socorro County Community WUI Risk Levels 

 



AAppppeennddiixx  II  ––  MMuullttii--JJuurriissddiiccttiioonnaall  MMaappss  
 
 

324 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

 

 

Map 12 – Socorro County Vegetation & WUIs 
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Map 13 – Socorro County Land Use Vegetation 
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Map 14 – Socorro County Watersheds 
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Map 15 – Socorro County Land Ownership 
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Map 16 – Socorro County Fire History 
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Map 17 – Socorro County Fire Regime Condition 
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Map 18 – Socorro County Fire Regime Condition 

 

           Source:  US Forest Service Cibola National Forest Magdalena Ranger District



AAppppeennddiixx  JJ  ––  LLiisstteedd  SSttaattee  aanndd  NNaattiioonnaall  RReeggiisstteerr  PPrrooppeerrttiieess  

331 
 

Multi-Jurisdictional Natural Hazard Mitigation Plan –Socorro County, New Mexico 
July 2011   

  

Appendix J – Listed State and National Register Properties 
 

The following are State and National registered properties for Socorro County.  Additional data was unavailable during the 
development of this plan.  

                                    Glossary 
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Appendix K – Critical Facilities Estimated Loss By Natural Hazard 
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Appendix L – Asset Inventory for Socorro County 
 
 

What will be affected by the hazard event? 
Task A. Determine the proportion of buildings, the value of buildings, and the population 

in your community or that are located in hazard areas. 
Hazard: Flood 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
Residential 6,692 2,543 38% $717,364,000 $1,140,000  38% 18,092 6875 38% 
Commercial 1,701 646 38% $62,632,000 $23,800,160  38% 1,719 653 38% 
Industrial 175 67 38% $5,438,000 $2,066,440  38% 4,155 1579 38% 
Agricultural 481 96 20% $2,842,000 $568,400  20% 589 118 20% 
Religious 38 6 15% $2,407,000 $361,050  15% 76 11 15% 
Government 8 4 45% $5,000,000 $2,250,000  45% 3,072 1382 45% 
Education 7 2 30% $5,281,000 $1,584,300  30% 3,728 1118 30% 
Utilities 11 4 38% $3,000,000 $1,140,000  38% 350 133 38% 
Total 9,113 3,896 43% $803,964,000  $343,694,610  43% 7,370 1033 43% 

All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 

 

 
What will be affected by the hazard event? 

Task A. Determine the proportion of buildings, the value of buildings, and the population 
in your community or that are located in hazard areas. 

Hazard: Severe Weather 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
Residential 6,692 4,015 60% $717,364,000 $1,800,000  60% 18,092 10855 60% 
Commercial 1,701 1,021 60% $62,632,000 $37,579,200  60% 1,719 1031 60% 
Industrial 175 105 60% $5,438,000 $3,262,800  60% 4,155 2493 60% 
Agricultural 481 289 60% $2,842,000 $1,705,200  60% 589 353 60% 
Religious 38 23 60% $2,407,000 $1,444,200  60% 76 46 60% 
Government 8 5 60% $5,000,000 $3,000,000  60% 3,072 1843 60% 
Education 7 4 60% $5,281,000 $3,168,600  60% 3,728 2237 60% 
Utilities 11 7 60% $3,000,000 $1,800,000  60% 350 210 60% 
Total 9,113 6,151 68% $803,964,000  $542,675,700  68% 7,370 1033 68% 

All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 
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What will be affected by the hazard event? 
Task A. Determine the proportion of buildings, the value of buildings, and the population 

in your community or that are located in hazard areas. 
Hazard: Wildfire 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 

Residential 6,692 3,346 50% $717,364,000 $1,500,000  50% 18,092 9046 50% 

Commercial 1,701 425 25% $62,632,000 $15,658,000  25% 1,719 430 25% 

Industrial 175 44 25% $5,438,000 $1,359,500  25% 4,155 1039 25% 

Agricultural 481 241 50% $2,842,000 $1,421,000  50% 589 295 50% 

Religious 38 10 25% $2,407,000 $601,750  25% 76 19 25% 

Government 8 2 25% $5,000,000 $1,250,000  25% 3,072 768 25% 

Education 7 2 25% $5,281,000 $1,320,250  25% 3,728 932 25% 

Utilities 11 3 25% $3,000,000 $750,000  25% 350 88 25% 

Total 9,113 4,841 53% $803,964,000  $427,105,875  53% 7,370 1033 53% 
All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 

 
What will be affected by the hazard event? 

Task A. Determine the proportion of buildings, the value of buildings, and the population 
in your community or that are located in hazard areas. 

Hazard: High Wind 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 

Residential 6,692 402 6% $717,364,000 $180,000  6% 18,092 1086 6% 

Commercial 1,701 102 6% $62,632,000 $3,757,920  6% 1,719 103 6% 

Industrial 175 11 6% $5,438,000 $326,280  6% 4,155 249 6% 

Agricultural 481 29 6% $2,842,000 $170,520  6% 589 35 6% 

Religious 38 2 6% $2,407,000 $144,420  6% 76 5 6% 

Government 8 0 6% $5,000,000 $300,000  6% 3,072 184 6% 

Education 7 0 6% $5,281,000 $316,860  6% 3,728 224 6% 

Utilities 11 1 6% $3,000,000 $180,000  6% 350 21 6% 

Total 9,113 547 6% $803,964,000  $48,237,840  6% 7,370 1033 7% 
All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 
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What will be affected by the hazard event? 
Task A. Determine the proportion of buildings, the value of buildings, and the population 

in your community or that are located in hazard areas. 
Hazard: Drought 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 

Residential 6,692 67 1% $717,364,000 $30,000  1% 18,092 181 1% 

Commercial 1,701 17 1% $62,632,000 $626,320  1% 1,719 17 1% 

Industrial 175 2 1% $5,438,000 $54,380  1% 4,155 42 1% 

Agricultural 481 5 1% $2,842,000 $28,420  1% 589 6 1% 

Religious 38 0 1% $2,407,000 $24,070  1% 76 1 1% 

Government 8 0 1% $5,000,000 $50,000  1% 3,072 31 1% 

Education 7 0 1% $5,281,000 $52,810  1% 3,728 37 1% 

Utilities 11 0 1% $3,000,000 $30,000  1% 350 4 1% 

Total 9,113 91 1% $803,964,000  $8,039,640  1% 7,370 1033 1% 
All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 

 

 

What will be affected by the hazard event? 
Task A. Determine the proportion of buildings, the value of buildings, and the population 

in your community or that are located in hazard areas. 
Hazard: Extreme Heat 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 

Residential 6,692 67 1% $717,364,000 $30,000  1% 18,092 181 1% 

Commercial 1,701 17 1% $62,632,000 $626,320  1% 1,719 17 1% 

Industrial 175 2 1% $5,438,000 $54,380  1% 4,155 42 1% 

Agricultural 481 5 1% $2,842,000 $28,420  1% 589 6 1% 

Religious 38 0 1% $2,407,000 $24,070  1% 76 1 1% 

Government 8 0 1% $5,000,000 $50,000  1% 3,072 31 1% 

Education 7 0 1% $5,281,000 $52,810  1% 3,728 37 1% 

Utilities 11 0 1% $3,000,000 $30,000  1% 350 4 1% 

Total 9,113 91 1% $803,964,000  $8,039,640  1% 7,370 1033 1% 
All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 
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What will be affected by the hazard event? 
Task A. Determine the proportion of buildings, the value of buildings, and the population 

in your community or that are located in hazard areas. 
Hazard: Earthquake 

Type of 
Building 

Number of Structures Value of Structures Number of People 

# in 
Community 

# in 
Hazard 
Area1 

% in 
Hazard 

Area 
$ in 

Community 
$ in Hazard 

Area 

% in 
Hazard 

Area 
# on 

Community 

# in 
Hazard 

Area 

% in 
Hazard 

Area 

Residential 6,692 335 5% $717,364,000 $150,0002  5% 18,092 905 5% 

Commercial 1,701 85 5% $62,632,000 $3,131,600  5% 1,719 86 5% 

Industrial 175 9 5% $5,438,000 $271,900  5% 4,155 208 5% 

Agricultural 481 24 5% $2,842,000 $142,100  5% 589 29 5% 

Religious 38 2 5% $2,407,000 $120,350  5% 76 4 5% 

Government 8 0 5% $5,000,000 $250,000  5% 3,072 154 5% 

Education 7 0 5% $5,281,000 $264,050  5% 3,728 186 5% 

Utilities 11 1 5% $3,000,000 $150,000  5% 350 18 5% 

Total 9,113 513 6% $803,964,000  $48,559,426  6% 7,370 1033 6% 
All data derived from HAZUS-MH software (and US Census 2000 tract data) unless otherwise indicated. 
1) Percent impacted based upon HAZUS-MH output 
2) Numbers include single family units, duplexes and apartments. 
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