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Executive Summary

The Colorado Drought Mitigation and Response Plan (Plan) was developed to provide an effective
and systematic means for the State of Colorado to reduce the impacts of water shortages over the
short and long term. The Plan outlines a mechanism for coordinated drought monitoring, impact
assessment, response to emergency drought problems, and mitigation of long term drought
impacts. There are three major components of the plan: mitigation, response and vulnerability
assessment. The mitigation component of the Plan conforms to the Enhanced State Hazard
Mitigation planning requirements of the Disaster Mitigation Act of 2000 and serves as the Base
Plan. Included is a description of the process used to prepare the Plan and a profile of the drought
hazard in Colorado, including the nature of impacts and probability of occurrence. A detailed
vulnerability assessment discusses the past and potential impacts to Colorado’s economy,
environment, state assets, and water providers. The vulnerability assessment is covered in detail
in Annex B, and summarized in Sections 3.4 and 3.5 of the Plan. The mitigation strategy outlines
the goals of the Plan and specific action items intended to meet those goals. Many of these
mitigation actions are ongoing and can occur during drought and non-drought times. A capability
assessment describes the State’s plans, policies, and procedures in place that already help manage
and reduce drought impacts. The Plan describes funding sources that can be used to implement
local mitigation projects and plans and a description of the process for implementation, monitoring
and evaluating the Plan.

The response component of the Plan is detailed in Annex A and includes monitoring, assessment,
and response. This Annex guides State and partner agency response actions during times of
drought. Monitoring is ongoing and accomplished by regular meetings of the Water Availability
Task Force (WATF). This task force is comprised of Colorado's water supply specialists from
state, local, and federal governments, as well as experts in climatology and weather forecasting.
This task force monitors snowpack, precipitation, reservoir storage, and streamflow and provides
a forum for synthesizing and interpreting water availability information. When the WATF
determines that drought conditions are reaching significant levels the Governor is notified and
activation of the Plan is recommended.

When Annex A is activated, assessment begins with activation of the relevant Impact Task Forces
(ITFs). These task forces convene on an as needed basis to determine existing or potential impacts
within specific sectors. Impact Task Forces include Municipal Water, Agricultural Industry,
Wildlife, and Energy. Assessment coordination is handled by the Drought Task Force. This task
force is comprised of directors from the Departments of Natural Resources, Agriculture, Public
Safety, and Local Affairs, and chairpersons of the WATF and the Impact Task Forces. They
review reports from the WATF and ITFs, aggregate impact assessments and projections, evaluate
overall conditions, develop recommendations for drought response, and make timely reports to
leadership, the media, the response agencies, and others. The response process consists of
coordinated drought response activities amongst the lead state agencies under leadership of the
Governor and recommendations of the ITFs.
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1 PREREQUISITE

1.1 Adoption by the State

1.1.1 Formal Adoption by the State

Adoption by the Office of the Governor empowers the Colorado Water Conservation Board
(CWCB) and the Colorado Division of Homeland Security and Emergency Management’s Office
of Emergency Management (DHSEM) to execute their responsibilities with respect to disaster
preparedness, response, recovery, and mitigation. The Drought Mitigation and Response Plan
(hereinafter referred to as the Plan or Drought Plan; the mitigation component only is referred to
as the Base Plan) was reviewed and formally approved by the board of the CWCB in September
2018. As an annex to the State of Colorado Hazard Mitigation Plan (SHMP), this Plan is on a
five-year update cycle and will be re-adopted by the Governor each cycle.

1.1.2 Assurance of Continued Compliance with Federal Requirements

This Plan was prepared pursuant to the requirements of the Disaster Mitigation Act of 2000 (DMA
or DMA 2000) (Public Law 106-390) and the implementing regulations set forth by the Interim
Final Rule published in the Federal Register on February 26, 2002 (44 CFR §201.6) and finalized
on October 31, 2007. (hereafter, these requirements and regulations will be referred to collectively
as the Disaster Mitigation Act). While the Disaster Mitigation Act emphasized the need for
mitigation plans and more coordinated mitigation planning and implementation efforts, the
regulations established the requirements that local hazard mitigation plans must meet in order for
a state jurisdiction to be eligible for certain federal disaster assistance and hazard mitigation
funding under the Robert T. Stafford Disaster Relief and Emergency Act (Public Law 93-288).

The State of Colorado assures it will comply with all applicable federal statutes and regulations in
effect with respect to the periods for which it receives grant funding in compliance with 44 CFR
Part 13.11(c). The State will amend the SHMP whenever necessary to reflect changes in state or
federal laws and statutes, as required in 44 CFR Part 13.11(d). The adoption of this SHMP
demonstrates the State of Colorado’s commitment to fulfilling the mitigation objectives in the
SHMP and authorizes the agencies identified in the SHMP to execute their responsibilities. While
not a federal requirement, the Drought Mitigation Plan complies with and adheres to the
Emergency Management Accreditation Program, or EMAP, standard. The EMAP is a voluntary
review process for state and local emergency management programs. Accreditation is a means of
demonstrating, through self-assessment, documentation and peer review, that a program meets
national standards for emergency management programs. The Drought Response Plan Annex
(Annex A) has been designed to comply with the National Response Framework (NRF) and
National Incident Management System (NIMS) protocols.

According to Federal Emergency Management Agency (FEMA) state hazard mitigation planning
guidance which became effective in 2016, climate change consideration must be integrated into
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state hazard mitigation plan updates. What this means for Colorado plans, including this Drought
Mitigation and Response Plan update, is that climate change effects must be discussed and
addressed with regards to the hazard/s in question. Specifically, plans must incorporate “a
summary of the probability of future hazard events that includes projected changes in occurrences
for each natural hazard in terms of location, extent, intensity, frequency, and/or duration; and
considerations of changing future conditions, including the effects of long-term changes in weather
patterns and climate on the identified hazards” (FEMA, 2016). The Drought Plan has addressed
climate change since the 2010 update, and continues to in the 2018 update. Another change in
federal requirements is the requirement for state hazard mitigation plans to be updated every three

years. Since 2014 the requirement is every five years due to a FEMA policy change.
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2 PLANNING PROCESS

2.1 Documentation of the Planning Process
2.1.1 Description of Plan Preparation Process

The process established for this planning effort is based on the Disaster Mitigation Act of 2000
(DMA) planning and update requirements and FEMA’s associated guidance for state hazard
mitigation plans. The Drought Mitigation and Response Planning Committee (DMRPC), convened
by CWCB, followed FEMA’s recommended four phase mitigation planning process:

e Identify and organize available resources

e |dentify hazards and assess risk

e Develop a mitigation strategy and mitigation plan
e Implement the Plan and monitor progress

The Colorado statewide mitigation planning program is designed to coordinate the efforts of many
state agencies and organizations in mitigation planning and programming on an ongoing basis. It
is also intended to actively promote and coordinate mitigation planning and programming by local
jurisdictions. The DHSEM took the lead on the 2018 update of the State of Colorado Hazard
Mitigation Plan umbrella document. The original umbrella document was created in 2001, was
updated in 2007, 2010, 2013 and 2018 and was designed as a way to tie together various hazard-
specific documents that had been developed over the previous years.

The DHSEM coordinated with other agencies on concurrent state planning and risk management
efforts, including the Drought Plan and Flood Hazard Mitigation Plan as stand-alone hazard
specific annexes to the SHMP. CWCB’s Office of Water Conservation and Drought Planning took
the lead on the 2007, 2010, 2013 and 2018 updates to the Drought Plan. The 2010 update cycle
was a comprehensive revision and will be referred to as such in the remainder of the Plan. A
consulting firm, Wood Environment and Infrastructure Solutions, Inc (Wood)) was selected to
coordinate and facilitate the 2018 update process to the Plan.

Evolution of the Colorado Drought Mitigation and Response Plan

Drought planning has been evolving in Colorado since the late 1970s. During the 1976-1977
drought Colorado’s government assumed a lead role in coordinating federal, state, and local
government response and promoted statewide public conservation practices. Conclusions from
that effort include:

o the diversity, complexity, and ambiguity of drought impacts blurred identification of
alternative actions available to decision makers;

e a systematic definition of problem areas and potential solutions was essential to effective
government response, so under and overreactions could be minimized,
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e Dboth physical and social impact data were needed;

e knowledge of the location, kind, and degree of water shortage provides better identification of
impacts;

e timely and accurate data on impact development were crucial to effective response;

e impact identification provides the framework for governmental and public adjustments;

e integration of response by private, public, and governmental entities was needed;

e as the drought intensifies, the maintenance of established channels of responsibility, with
emphasis on water conservation and planning, becomes increasingly important;

e as impact problems and local needs become more serious, better management and integration
of effort also intensifies; and

e should drought intensify to the point where impacts exceed the State’s response capabilities,
an effective state program will help facilitate a request for federal assistance.

Governor Lamm took action in February 1981 to deal with potential drought situations. His
memorandum of February 5 required the accomplishment of the following tasks:

1. Develop and activate a data collection and assessment system which will identify the potential
impacts of a drought and track their occurrence and intensity. At some point, this assessment
process may result in a recommendation that a drought emergency be proclaimed.

2. Develop adrought emergency response plan which would be activated by a drought emergency
decision. This task includes cataloguing existing state and federal response and relief programs
and authorities, and developing recommendations to meet additional needs.

The initial Colorado Drought Response Plan was completed in 1981, and revised in 1986, 1990,
2001, and 2002. In 1981, it was one of three state drought plans in the nation. Since that time, the
Plan has been widely distributed and received interest both nationally and internationally and has
served as a model for other states. Mitigation was first introduced into the Plan’s 2001 update and
since that time the Plan has been both a mitigation and response plan. Mitigation includes actions
that could be taken pre-drought that would lessen impacts when a drought occurs. It also includes
“incident” mitigation, which are short-term actions taken during a drought meant to reduce
disasters losses or impacts. The mitigation component was further expanded in 2007 with the
development of a companion document “Updated Information Provided in Support of the 2002
Colorado Drought Mitigation and Response Plan.” This was developed to align the Plan’s
mitigation element with the standard state mitigation planning requirements of the DMA, thus
making it consistent with the SHMP and placing it on the same update cycle as that plan (required
every five years). The SHMP update of 2018 was done in accordance with FEMA enhanced plan
requirements and the enhanced elements are addressed within that plan.

The Colorado Drought Mitigation and Response Plan was developed to provide an effective and
systematic means for the State of Colorado to reduce the impacts of water shortages over the short
or long term. The Plan outlines a mechanism for coordinated drought monitoring, impact
assessment, response to emergency drought problems, and mitigation of long-term drought
impacts. The Plan does not create a new government entity to deal with drought, but provides a
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means for coordinating the efforts of public and private entities that would be called upon to deal
with drought impacts.

There are four components of the Plan: monitoring, assessment, response, and mitigation.
monitoring is ongoing and accomplished by regular meetings of the Water Availability Task Force
(WATF). This task force is comprised of Colorado’s water supply specialists from state, local,
and federal governments, as well as experts in climatology and weather forecasting. This task
force monitors snowpack, precipitation, reservoir storage, and streamflow and provides a forum
for synthesizing and interpreting water availability information. When the WATF determines that
drought conditions are reaching significant levels the Governor is notified and activation of the
Plan is recommended. When the Plan is activated, the first step is impact assessment. Assessment
begins with activation of the relevant Impact Task Forces (ITFs). These task forces convene to
determine impacts within specific sectors which effect the environment and economy. The
original Impact Task Forces included Municipal Water, Wildfire Protection, Agricultural Industry,
Tourism, Wildlife, Economic Impacts, Energy Loss, and Health. These task forces have been
activated as needed during times of drought, notably in 1989-1990, 1994, 1996, 2002, 2011 and
2018. The number and nature of the ITFs have changed over the years; the 2018 ITFs are listed
and described in Annex A.

2010 Revision Planning Process

In 2010 the Plan underwent a significant revision and overhaul as part of the five-year State Plan
update cycle. The major objectives that revision included:

e Updating the Plan to meet DMA 2000 and EMAP planning standards

e Merging the 2002 Response and Mitigation Plan with the 2007 companion document
e Developing a comprehensive drought hazard vulnerability assessment

¢ Revising and modernizing the response elements of the Plan

e Developing additional tools and resources to support local drought planning efforts

e Modernizing and evaluating the indices used for drought monitoring in the State

A significant change in the 2010 document was that the response elements can be accessed in one
location, Annex A Drought Response Plan. This was done so that these elements could be
referenced individually when a drought occurs. The Plan outline mirrors that of the FEMA
standard mitigation plan update review crosswalk for consistency with DMA 2000 planning
requirements.
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2013 Update Planning Process

In 2013 the Plan was updated as part of the three-year State Plan update cycle required at that time.
The objectives of the update included:

Reconvening and updating the DMRPC to provide input to the 2013 planning process
Meeting DMA 2000 Enhanced State Plan update requirements and EMAP planning standards
Review, revisit, and update all sections of the Plan, highlighting changes since 2010, notably
progress in mitigation actions in Chapter 4.

Update the Vulnerability Assessment in Annex B with recently available information

Update the hazard profile to capture the 2013 assessment of Colorado’s unique climatology,
including a discussion of the 2011-2013 drought

Update the Response Plan in Annex A to reflect current procedures and lessons learned from
response to the 2011-2013 drought.

Update changes in coordination and plan maintenance procedures.

2018 Update Planning Process

In 2018 the Plan was updated as part of the five-year state plan update cycle, as required by FEMA.
The objectives of the update included:

Reconvening and updating the DMRPC to provide input to the 2018 planning process
Meeting DMA 2000 Enhanced State Plan update requirements and EMAP planning standards
Review, revisit, and update all sections of the Plan, highlighting changes since 2013, notably
progress in mitigation actions in Chapter 4.

Update the Vulnerability Assessment in Annex B with recently available information

Update changes in coordination and plan maintenance procedures.

Similar to the 2010 and 2013 revision process, the committee followed FEMA’s four phase
planning process and participated in three major planning meetings between November and April
2018, which are summarized in Table 1.
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Table 1 Key Planning Meetings of the 2018 Update Process

Meeting Date Purpose
1. Kickoff 11/28/2018 Review Disaster Mitigation Act planning requirements, scope of work, and
schedule

Review role of DMRPC

Introduce methodology to record progress of mitigation actions from 2013
Discuss data collection needs

Discuss stakeholder involvement

Discuss coordination with other State Plan update efforts

2. Risk 02/22/2018 Present and discuss updated risk and vulnerability assessment
Assessment & Discuss improvements to response Plan elements

Capability Introduce methodology for updating goals and objectives

Assessment

3. Mitigation 04/05/2018 Revisit and revise goals

Strategy Review and approve state mitigation criteria for evaluation and prioritization

Revisit status and priority of existing mitigation actions and develop new
mitigation actions

Sign in sheets and summaries of these meetings are included in a Planning Process Reference
Notebook on file with the CWCB.

Several other meetings took place to foster coordination and raise awareness of the planning effort.
Significant events are noted here:

e Discussion on Plan update progress at monthly WATF meetings January-August 2018.
e Several members of the DMRPC also participated in the 2018 Colorado Hazard Mitigation
Plan Update meetings (February 13, April 10 and May 22).

2.1.2 Involvement in Planning Process
Drought Mitigation and Response Planning Committee

The development, implementation, and maintenance of the Drought Plan are the responsibility of
the DMRPC under the leadership of the CWCB. The DMRPC is made up of representatives of the
principal state agencies and organizations with authorities, responsibilities, or expertise related to
drought and hazard mitigation. The committee was formed during the 2010 revision process based
on membership of the existing WATF and ITFs. Specific membership is discussed in Appendix A
Drought Mitigation and Response Planning Committee.

During the 2018 update process, several individuals participated on the DMRPC and provided
information and assistance to promote the development of the document. Appendix A identifies
those that were involved or contacted for input in the update of this Plan.

The DMRPC consists of the following agencies/entities:
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State

e Colorado State University — Colorado Climate Center
e Colorado State University — Water Resources Institute
e Colorado State University — Colorado State Forest Service
e Colorado School of Mines — Colorado Geological Survey
e Department of Agriculture
e Department of Corrections
e Department of Local Affairs — Division of Local Government
e Department of Public Safety —
— Division of Homeland Security and Emergency Management - Office of Emergency
Management
— Division of Fire Prevention and Control
e Department of Local Affairs — Division of Local Government
e Department of Military and Veterans Affairs
e Department of Natural Resources — Colorado Water Conservation Board (lead agency)
e Department of Natural Resources — Colorado Parks and Wildlife
e Department of Natural Resources — Division of Water Resources
e Department of Natural Resources — State Land Board
e Department of Natural Resources — State Engineer’s Office
e Department of Public Health and Environment
e Department of Regulatory Affairs — Public Utilities Commission
e Colorado Energy Office
e Governor’s Office of State Planning and Budgeting
e Governor’s Office of Economic Development and International Trade — Tourism Office
e University of Colorado at Boulder

Federal

e U.S. Bureau of Reclamation

e U.S. Department of Agriculture - Natural Resources Conservation Service

e National Oceanic and Atmospheric Administration — National Integrated Drought Information
System (NIDIS)

e U.S. Geological Survey

Local

e City of Aurora

e City of Thornton

e Northern Colorado Water Conservancy District
e Denver Water

e Colorado Springs Utilities
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Other

e National Drought Mitigation Center — University of Nebraska
e National Center for Atmospheric Research

e The Nature Conservancy

e University Corporation for Atmospheric Research

e Western Water Assessment

The DMRPC members were involved in the planning process through:

e Attending and participating in DMRPC meetings

e Providing available data requested

e Reviewing and commenting on Plan drafts and obtain agency buy-in for relevant sections
e Assist with public input/stakeholder process

2.1.3 Agency Involvement in Plan Preparation Process

During the update to the Drought Mitigation Plan, several agencies provided input and technical
expertise. Several of the agencies listed previously provided data and information to support the
Plan’s vulnerability assessment. Documentation of their involvement in the 2018 update process
is included in Appendix A and in the Planning Process Reference Notebook on file with the
CWCB. Agencies were provided a data collection worksheet designed to capture information to
update the Plan. The worksheet was designed to collect agency input on changes in capabilities
and funding sources since 2013. This worksheet also solicited input on the status of existing
mitigation actions outlined in the 2013 Plan to determine which items had been completed, deleted,
deferred, or were ongoing. DMRPC members filled out these questionnaires and worksheets, and
the information directly contributed to the preparation of this Plan. During 2018 specific agencies
and organizations with relevant data were contacted through email and phone to provide updated
information.

Federal agencies play a key partnership role in drought monitoring and mitigation in Colorado.
The NRCS modernized the Surface Water Supply Index (SWSI) for Colorado as part of the 2013
planning effort and developed a summary of this effort that is included in the 2013 Annex D
Drought Monitoring Indices. Parallel to this effort the Colorado Climate Center analyzed the
validity of the Colorado Modified Palmer Drought Index as a drought indicator and prepared input
for Annex D as part of the 2010 revision.

2.1.4 Description of Plan Review and Analysis

During the 2018 update, the DMRPC updated each of the sections of the previously approved plan
to include new information and improve organization and formatting of the Plan’s contents. The
DMRPC analyzed each section using FEMA’s state plan update guidance to ensure that the Plan
met requirements. Table 2 briefly summarizes how each section of the Plan was reviewed and
analyzed to capture changes that occurred since the previous plan was approved. More detailed
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documentation on revision methodology and process is provided at the beginning of each Plan

section.

Additionally, the DMRPC reviewed and provided comment on the draft revised Plan.

The

document was shared electronically through a web-based collaboration site. Comments were

solicited during a two-week period in June.

2.1.5 Indication of Section Revisions

As part of the 2018 update, every section was updated with new or revised information. Table 2
shows which sections of the Drought Mitigation Plan were revised with highlights of what is new.

Table 2 Highlights of Changes in the 2018 Update

Plan Element

Highlights of Update

Prerequisite
Adoption by the State

Language revised for 2018
2018 approval by CWCB Board

Planning Process
Documentation of the Planning Process
Coordination Among Agencies
Program Integration

Extensive planning effort documented
Multi-agency outreach and coordination and
changes in coordination captured
Coordination with the 2018 update of the
Colorado State Hazard Mitigation Plan

Risk Assessment
Identifying Drought Hazards
Profiling Drought Hazards
Assessing Vulnerability by Jurisdiction
Assessing Vulnerability of State Facilities
Estimating Potential Losses by Jurisdiction

Incorporated 2011-2013 drought info.

Revised with latest climate science and
incorporation of paleo hydrology analysis
Detailed Vulnerability Assessment report in
Annex B updated where available data
permitted to assess drought vulnerability by
various impact sectors; combined vulnerability
table and map.

Includes EMAP consequence analysis updated
to latest standards

Refer to Annex B summary of changes

Mitigation Strategy
Hazard Mitigation Goals
State Capability Assessment
Local Capability Assessment
Mitigation Actions
Funding Sources

Goals reassessed and revised to reflect 2018

priorities

Mitigation Action table updated with status and
progress

Actions revised and prioritized

New actions developed

Comprehensive capability assessment review
Funding sources revision

Coordination of Local Mitigation Planning
Local Funding and Technical Assistance
Local Plan Integration
Prioritizing Local Assistance

Information revised with changes and
assistance provided in past three years

Plan Maintenance Process
Monitoring, Evaluating, and Updating the Plan
Monitoring Progress of Mitigation Activities

Process more clearly defined and revised to
reflect 2018 process
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Plan Element Highlights of Update

Drought Response Plan Annex e Minor edits to reflect updated agency names
and Impact Task Force representatives
e  Minor updates to the declaration procedures

2.2 Coordination among Agencies
2.2.1 Involvement of Federal and State Agencies

Federal and state agencies were integrally involved in the development of the information provided
in the revision to this Plan and the umbrella SHMP. The agencies are identified in the previous
sections with specific contacts identified in Appendix A. Both federal and state agencies were
represented on the DMRPC and participated in meetings previously listed. As indicated, these
meetings served as a means to identify federal and state requirements, assign roles and
responsibilities to obtain pertinent information, provide for the exchange or transmission of the
information, and specifically provide insight and data pertinent to the risk assessment and
mitigation strategies. In addition, the DMRPC provided a mechanism for federal and state
agencies to review the draft Plan and provide comments that were incorporated into the final
document.

2.2.2 Involvement of Interested Groups

During the 2018 planning update process other groups and organizations were identified that may
have an interest in the Plan or could participate as stakeholders in the process. Stakeholders could
participate in various ways, either by contributing input at meetings, being aware of planning
activities through an email group, providing information to support the effort, or reviewing and
commenting on the draft Plan. The following groups in the list that follows were identified as
interested groups. Specific contacts were identified with each group to solicit input on the draft
Plan. Those that provided feedback or comments are noted with an asterisk. Many of these
agencies provided feedback that improved the accuracy and content of the final draft. Others may
be considered for additional involvement or outreach in the future.

Other Federal Agencies

e U.S. Geological Survey (USGS)

e National Oceanic and Atmospheric Association (NOAA)

e National Renewable Energy Laboratory

e USDA — Farm Service Agency (FSA)

e USDA — Risk Management Agency (RMA)

e USDA - U.S. Forest Service (USFS)

e USDA — Natural Resource Conservation Service (NRCS)*
e FEMA
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e US Army Corps of Engineers (USACE)

e US Department of the Interior (USDOI) — Bureau of Land Management (BLM)
e USDOI — National Park Service (NPS)

e USDOI — Fish and Wildlife Service (FWS)

e USDOI — Bureau of Indian Affairs (BIA)

e USDOI - Bureau of Reclamation (USBR)

Other Agricultural Organizations

e Co Farm Bureau Federation
e (o Cattlemen’s Association*

Wildland Fire/Forest Health

e Colorado Fire Chiefs Association

e Front Range Fuels Treatment Partnership

e Colorado Bark Beetle Cooperative

e Northern Front Range Mountain Pine Beetle Working group
e Culebra Coalition (southern Front Range)

Other Local and State Government

e Colorado Geological Survey*

e Colorado Parks and Wildlife*

e Colorado Department of Corrections*

e Colorado Municipal League

e Colorado Counties Inc.

e Colorado Emergency Management Association
e Western Governors” Association*

e Dept. of Labor and Employment

Utility Providers

e Xcel Energy

e Tri-State Energy

e Northern Colorado Water Conservation District
e Colorado River Water Conservation District

e Colorado Watershed Assembly

e Colorado Springs Utilities

e Denver Water

e Aurora Water
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Recreation/Tourism

e Chambers of Commerce
e Colorado Ski Country USA

Conservation Organizations

e Colorado Wildlife Federation
e Colorado Audubon Society

e Colorado Trout Unlimited

e Defenders of Wildlife*

e Ducks Unlimited

e Playa Lakes Joint Venture

e Pheasants Forever

e The Nature Conservancy

e Western Resource Advocates™

Other Organizations

e National Drought Mitigation Center (NDMC)*
e Water Commissioners

e \Western Water Assessment*

e Colorado Renewable Energy Society

e Associated General Contractors of Colorado

e Colorado Watershed Assembly

e University of Colorado Boulder

Public Review

Before finalizing the 2018 update the draft Plan was made available to the public for review. The
Public Review Draft of the Plan was posted on the CWCB website in July 2018. X comments
were received.

2.2.3 Changes in Coordination

Changes in coordination have occurred over the evolution of the Drought Plan. This Plan was
originally developed and maintained by the Office of Emergency Management (formerly the
Division of Emergency Management). The Plan’s lead agency became the DNR-CWCB in 2002
and has continued to be since then.

As a result of the comprehensive analysis done by CWCB through the Statewide Water Supply
Initiative (SWSI) following the 2002-2003 drought, as well as work completed by the Interbasin
Compact Committee (IBCC) and the Basin Roundtables (BRTs) it became clear that the State’s
current water trajectory is neither desirable nor sustainable. In May 2013 Governor Hickenlooper
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issued Executive Order D 2013-5, which directed CWCB to prepare a water plan for Colorado.
The Water Plan is a framework to guide future decision making and to address water challenges
with a collaborative, balanced, and solutions-oriented approach. The goals of the plan are to meet
the water supply gap, defending Colorado’s compact entitlements, improving regulatory processes
and exploring financial incentives — all while honoring Colorado’s water value and ensuring the
state’s water resources are protected and available for generation to come. Colorado’s Water Plan
was completed in 2015. The efforts put forth in the Water Plan will help support many of the
mitigation actions previously identified in the Drought Plan.

Colorado has been on the forefront of statewide resiliency planning since the 2013 flood disaster
and has developed its own Resiliency Framework to achieve cross-sector resilience planning. The
Framework outlines guiding principles and tools for community stakeholders and calls for a
collective commitment to partnership and action. The Framework provides guiding principles
around resiliency for the state. It defines the structure through which the state will support local
agencies and community groups as they identify and implement their own resiliency actions. Risks
and vulnerabilities are analyzed, and specific strategies are identified that will strengthen the
state’s capacity to adapt and support local communities on their path toward resiliency.
Information from the Framework was used to inform the 2018 Drought Mitigation Plan update.
For example, the prioritization criteria developed for the Framework has been adopted and
incorporated into the update of this plan as well as plan updates under the SHMP umbrella.

The Colorado Climate Plan which was initially completed in 2015 and updated in 2018, provides
statewide policy recommendations and actions to mitigate greenhouse gas emissions and to
increase Colorado’s level of preparedness. The water section of the Climate Plan builds on the
policies and strategy recommendations that are put forth in the state Water Plan. Some of the
strategies and policy recommendations as they relate to this Plan include the following, “promote
and encourage water efficiency and/or conservation at the local and state agency level, support
water sharing agreements where feasible and cost effective, and promote and encourage drought
preparedness through comprehensive drought planning and mitigation implementation.”

2.3 Program Integration

2.3.1 Integration of Mitigation Planning with other State Planning Efforts

This Plan has been an integral part of the Colorado Hazard Mitigation Plan since 2007. The State
Hazard Mitigation Plan was updated simultaneously as the update for this Plan and is directly
integrated in to the State Plan in several ways, including planning process, risk assessment,
capabilities, and actions, and is formally included as a supporting document to the State Plan.
Portions of information included in drought hazard profile in the SHMP are taken directly from
this plan update, contributing to the profile of the drought hazard in Colorado and analysis of the
nature of impacts and probability of drought occurrence. Other plans that this Plan revises,
complements, and integrates portions of include the CWCB’s 2004 and 2007 Drought and Water
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Supply Assessments (DWSA). Annex A of this plan also complements and works in concert with
the State Emergency Operations Plan.

The State of Colorado is committed to the multi-agency mitigation strategy outlined in this Plan.
Two goals listed in this Plan in Section 4.1 are related to this:

e Coordinate and provide technical assistance for state, local and watershed planning efforts
e Continue to develop intergovernmental and interagency stakeholder coordination

Section 4.4 Mitigation Actions provides additional detail on actions designed to improve
coordination and integration efforts. Details on related planning programs and initiatives are also
discussed in Section 4.2 State Capability Assessment.

The following statewide planning efforts have included collaboration through the incorporation of
the findings and recommendations from one plan to another:

e Colorado River Water Availability Study (Phase I and 1)
e Colorado Inter Basin Compact Committee planning efforts
e Basin Needs Decision Support System

e Statewide Water Supply Initiative (various reports)

e Colorado Energy Assurance Emergency Plan

e Colorado Forest Resource Assessment Plan

e Local multi-hazard mitigation plans

e Local drought management plans

e Local water conservation plans

e Colorado State Water Plan

e Colorado Climate Plan

e Colorado Hazard Mitigation Plan (2018 Update)

Specific action items related to future integration are noted in Section 4.4. This Plan is a related
component of the Colorado River Water Availability Study phases and other water supply planning
initiatives being spearheaded by the CWCB.

2.3.2 Integration of Mitigation Planning with FEMA Mitigation Programs and
Initiatives

Mitigation planning associated with this document has strived to include the integration of other
FEMA mitigation programs and initiatives. The mitigation component of the Plan conforms to the
standard State Hazard Mitigation planning requirements of the Disaster Mitigation Act of 2000
based on the FEMA Bluebook Multi-Hazard Mitigation Planning Guidance (2004, revised in
2008) and 2015 FEMA State Mitigation Plan Review Guide. FEMA does not have specific
programs aimed at mitigating drought disasters. DHSEM is the primary state coordinating agency
for all local emergency operation plans and hazard mitigation plans. The division has the primary
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responsibility of working with local governments in developing, reviewing, and updating local
hazard mitigation plans. Refer to the 2018 Colorado SHMP for further description of the
integration of FEMA mitigation programs and initiatives in Colorado.
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3 RISK ASSESSMENT

3.1 Identifying the Drought Hazard

Colorado gets new water supplies from only one source: precipitation, in the form of rain, hail, or
snow. Colorado gets all of its water from precipitation because there are no major rivers that flow
into Colorado (McKee et al., 1999). There are several major river basins originating in the
Colorado Rockies, which flow out of the State (see Figure 1), providing water to much of the
southwestern United States, and contributing to the Missouri and Mississippi rivers as well. Thus,
Colorado earns its title as “the Mother of Rivers.” The water flowing out of the state fluctuates
during wet and dry years, as depicted in Figure 2, which is excerpted from the Colorado Water
Plan.

Figure 1 Colorado Historic Average Annual Streamflow (acre-feet)
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Figure 2 Colorado Summary of Observed Wet and Dry Surface Water Hydrology
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Although the source of Colorado’s water supplies is precipitation, it is difficult to use directly in
that form. Instead, water is often stored in one of five forms of usable water:

e snowpack (SN), used directly for recreation, although it also serves as a large storage of water
supplies;

e streamflow (ST), used for recreation, habitat, irrigation and municipal water supplies, as well
as meeting interstate compact obligations;

e reservoir water (RW), used similarly to streamflow;
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e soil moisture (SM), used by natural vegetation and agriculture; and
e groundwater (GW) used for irrigation and municipal water supplies.

The amount of time it takes for precipitation to turn into a usable form of water can vary greatly.
Precipitation can add to soil moisture or snowpack almost immediately. However, there can be
delays of several days, weeks, or months before precipitation adds to the water levels in streams,
reservoirs, or groundwater aquifers. During those periods, some precipitation is lost to evaporation
as well as wind and dust-on-snow enhancing sublimation. Therefore, in warmer months with less
precipitation such as summer, brief rains that fall will add little or no water to the usable water

supply.

Drought is a complex and a gradual phenomenon in Colorado. Although droughts can be
characterized as emergencies, they differ from other emergency events in that most natural
disasters, such as floods or forest fires, occur relatively rapidly and afford little time for preparing
for disaster response. Droughts typically occur slowly, over a multi-year period, and it is often not
obvious or easy to quantify when a drought begins and ends. Drought can often be defined
regionally based on its effects:

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

e Agricultural drought occurs when there is an inadequate water supply to meet the needs of
the state’s crops and other agricultural operations such as livestock.

e Hydrological drought is defined as deficiencies in surface and subsurface water supplies. It is
generally measured as streamflow, snowpack, and as lake, reservoir, and groundwater levels.

e Socioeconomic drought occurs when a drought impacts health, well-being, and quality of life,
or when a drought starts to have an adverse economic impact on a region.

Figure 3 relates these definitions to drought duration and potential impacts.
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Figure 3 Causes and Impacts of Drought
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3.2 Drought Hazard Profile

Drought is a natural part of the Colorado climate, due to the state’s semiarid conditions. Because
natural variations in climate and precipitation, it is rare for all of Colorado to be deficient in
moisture at the same time. However, single season droughts over some portion of the State are
quite common,; these are sometimes referred to as flash droughts. According to NOAA flash
drought refers to relatively short periods of warm surface temperature and anomalously low and
rapid decreasing soil moisture that can usually be classified into two categories: heat wave and
precipitation deficit flash droughts. Hydrologic conditions constituting a drought for water users
in one location may not constitute a drought for water users elsewhere, or for water users that have
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a different water supply. Individual water suppliers may use different criteria, such as
rainfall/runoff, amount of water in storage, or expected supply from a water wholesaler, to define
their water supply conditions. The drought issue is further compounded by water rights specific
to a state or region. Water is a commodity possessed under a variety of legal doctrines. (See the
Water Rights discussion in Section 3.2.5, and Chapter 4 of the Drought Vulnerability Assessment
Technical Information document).

Drought impacts are wide-reaching and may come in different forms, such as economic,
environmental, and/or societal. The most significant impacts associated with drought in Colorado
are those related to water intensive activities such as agriculture, wildfire protection, municipal
usage, commerce, tourism, recreation, and wildlife preservation. A reduction of electric power
generation and water quality deterioration are also potential effects. Drought conditions can also
cause soil to compact, decreasing its ability to absorb water, making an area more susceptible to
flash flooding and erosion. A drought may also increase the speed at which dead and fallen trees
dry out and become more potent fuel sources for wildfires. Drought can make trees more
susceptible to insect infestations, causing more extensive damage to trees and increasing wildfire
risk, at least temporarily. Trees in urban forests can also become susceptible to insects and
mortality due to lack of water. An ongoing drought which severely inhibits natural plant growth
cycles may impact critical wildlife habitats. Drought impacts increase with the length of a drought,
as carry-over supplies in reservoirs are depleted and water levels in groundwater basins decline.

Impacts from drought can also be exacerbated due to the effects of dust settling on snow, which
causes increased solar energy absorption. As a result, snowmelt takes place earlier in the season
and runoff magnitudes increase. Research has shown that dust deposition has increased throughout
the western United States since 1992, with the largest increases in western Colorado (Brahney et
al., 2013). Rigorous sampling and analyses of dust by the Colorado Dust-on-Snow program
(CODOS) and USGS show that most dust being deposited to the Colorado mountain snowpack is
originating from source areas located outside of Colorado, scattered throughout the greater
Colorado Plateau. Drought conditions in those dust source areas can increase the availability of
dust for wind transport and, thereby, increase the dust-on-snow hazard in Colorado, even when the
Colorado mountains are not experiencing drought conditions. In addition to earlier snowmelt due
to dust-on-snow, runoff yields can be reduced, in some years, due to increased evapotranspiration
by plants. This is caused by the plant community becoming active sooner than normal as a result
of earlier snowmelt and loss of snow cover (Painter et al., 2010).

The impacts related to early runoff pose problems for many important sectors in Colorado
including agriculture, recreation, tourism, and municipal water supplies. If runoff happens in a
shorter timeframe, sometimes months early, it could mean a shorter season for the rafting industry
and less water available for irrigation diversions in the summer. Reservoirs may also be filled to
capacity during these constrained runoff periods, causing spills to be necessary. Ideally, to avoid
releases of water downstream, water is captured over a longer timeframe with gradual melting of
snowpack.
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Alternatively, dust produced from the hardening and drying of bare soil can also be exposed as
vegetative cover decreases due to extended periods of drought. The Eastern Plains of Colorado,
where much of the agricultural economy exists, can suffer from dust storms originating from
topsoil that is easily airborne. Entire crops can be damaged in one storm, affecting the livelihood
of the farmers and ranchers.

3.2.1 Location of Drought Hazards in Colorado

No portion of the State of Colorado is immune from drought conditions. The effects of drought
vary based on where in the state it occurs, when it happens, and how long the drought persists. For
example, a drought in the plains of the state can greatly affect agricultural crops. A long-term
drought is not needed to affect agricultural yields though. Droughts of just a few weeks during
critical periods of plant development can have disastrous effects on agriculture production.
Droughts that occur in the mountainous regions of the state during winter months may have great
effects on the ski and tourism industry. However, drought in one area of the state may also impact
other regions. Lack of winter snowfall in the mountains can eventually lead to agricultural impacts
on the eastern plains due to decreased streamflows. Reduced reservoir storage from decreased
runoff in the mountains leads to municipal and industrial water shortages on the Front Range.
Droughts that occur in populated areas may not have direct affects to the residents, but may
increase the threat of wildfire in the wildland/urban interface areas. In summary, drought is one
of the few hazards with the potential to directly and indirectly impact the entire population of the
State, be it from water restrictions, higher water and food prices, reduced air or water quality, or
restricted access to recreational areas (McKee and Doesken, 1999).

Tracking drought impacts can be difficult. The Drought Impact Reporter (Reporter) from the
NDMC is a useful reference tool that compiles reported drought impacts nationwide. The
Reporter, launched in 2005 and updated in 2011, is the first comprehensive database in the U.S.
for drought impacts. Prior to the release of the Drought Impact Reporter, information on drought
impacts were collected through rain gauges and media outreach. The Reporter helps to tell the
whole story of drought by allowing individuals impacted by drought to add information, including
pictures, to the database. The database also serves as an archive of drought impacts, helping
planners and policy makers in prioritizing funding during future drought events.  Figure 4 shows
reported total drought impacts for all Colorado counties since the previous Plan update was
approved in 2013 in the following impact categories:

e Agriculture

e Business & Industry

e Energy

e Fire

e Plants & Wildlife

e Relief, Response & Restrictions
e Society & Public Health

e Tourism & Recreation
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e Water Supply & Quality

Figure 4 shows total drought impacts for all Colorado counties from January of 1935 to March of
2018, for the same impact categories. Based on reports to the NDMC, all counties recorded some
impact from drought, and most counties recorded moderate to major amounts of impacts,
illustrating that drought affects all regions of the state in all impact categories at one time or
another. The data represented is skewed, with the majority of these impacts from records within
the past 15 years. Since 1935, Colorado counties have reported 636 total drought impacts, with
most of them being tied to the agricultural sector.

Figure 4 Total Drought Impacts for Colorado since 1935

Source: NDMC, http://droughtreporter.unl.edu/map/
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