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Foreword

In 2010, the Model Forest Policy Program (MFPP), the Cumberland River Compact, and La Plata
County came together to create a climate adaptation plan for the community of La Plata
County. It came about because MFPP recognized the critical need for local community
resilience against the impacts of climate change by protecting forest and water resources. This
climate adaptation plan for La Plata County, New Mexico presents the results of a year of
community team effort, deep and broad information gathering, critical analysis and thoughtful
planning. La Plata County took the local leadership role to engage with the Climate Solutions
University: Forest and Water Strategies program (CSU) and lead their community toward
climate resilience with an adaptation plan that addresses their local climate risks and fits their
local conditions and culture. This achievement was made possible by the guidance and
coaching of the Climate Solutions University: Forest and Water Strategies program (CSU)
created by the Model Forest Policy Program in partnership with the Cumberland River
Compact. The goal of CSU is to empower rural, underserved communities to become leaders in
climate resilience using a cost effective distance learning program. The result of this
collaborative effort is a powerful climate adaptation plan that the community can support and
implement in coming years. The outcome will be a community that can better withstand
impacts of climate upon their natural resources, economy and social structure in the decades to

come.
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Executive Summary

Southwest Colorado has warmed about 2° F over the past three decades, and it is very likely
that temperatures will continue to increase. As the climate warms, the effects on biological and
human systems will be complex, but it is important to try and understand these impacts in
order to be prepared. The Mountain Studies Institute (MSI) has initiated efforts to review the
possible impacts of climate change and form strategies to address these impacts. This
R20dzYSyid Aa GKS NB andshif with [F Plata {Cdur@yLlimStdF Chadgddi &
Preparation (CCPrep) group with support and funding from the Climate Solutions University
team.

Adaptation is used in this report to define the process of adjusting natural or human systems in
response to actual or expected changes in climate. This climate adaptation plan describes: 1)
the process by which the plan was developed; 2) the results of local forest, water, and climate
condition assessments along with predictions for future impacts of climate change; 3) possible
strategies to address the highest risk impacts from climate change; and 4) the Climate Change
and Wildfire Action Plan.

In early 2011, MSI received a grant from the Model Forest Policy Program (MFPP) to participate
in Climate Solutions University, an online course designed to help guide a community through
the process of forming a climate adaptation plan. The purpose of a climate adaptation plan is to
look at current and future impacts of climate change and find ways to deal with these impacts.
In La Plata County, possible impacts of climate change include increased risk of high frequency
and severity wildfires, increased flooding in the spring, and water shortages, especially in the
late summer months. The action plan was developed through committee meetings with the CC
Prep working group and input from several stakeholder groups through the Climate Solutions
University process.
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Introducti on

The history of La Plata County is tied to its relationship with natural resources and the
environment. It has fertile valleys for farming, rich forests for timber and recreation, and large
reserves of natural gas for energy. People come to La Plata County to enjoy its many forms of
outdoor recreation: skiing, mountain biking, fishing, rafting, kayaking, hiking, and much more.
Climate change is a threat to many of the things that make La Plata County unique, but it also
provides us the opportunity to build a future as a community that is resilient and resistant to
changing conditions.

The Mountain Studies Institute is a non-profit organization with offices in Silverton and
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climate change, and includes research on climate variability and trends over time, effects of

climate on ecosystems and natural resources, and providing expertise and assistance for

climate preparedness. MSI has recently published Climate Change Assessment for the San Juan

Mountain Regions, Southwestern Colorado, USA: A Review of Scientific Research, which

discusses the projections for climate change in the San Juan Mountain region and the effects of

climate change on ecosystems, carbon storage, wildfire, and wildlife. This Climate Adaptation

Plan is a companion to that document; it focuses on climate impacts specific to La Plata County

and presents strategies to address change, including a Climate Change and Wildfire Action Plan.

O
y

Background

In 2008, the Climate Change Preparation (CC Prep) group was formed out of a previous
initiative that addressed greenhouse gas mitigation in the county, the Climate Energy and
Action Plan (CEAP). The CEAP, which was signed onto by the City of Durango, Town of Ignacio,
and La Plata County, and followed the ICLEI process for climate mitigation, was initiated by the
Four Corners Office for Resource Efficiency (4CORE), a local non-profit organization. While
developing focus areas for the CEAP, Kim Herb argued that addressing adaptation would put
our community at the forefront of climate change planning, since adaptation was a relatively
new movement at the time. There was enough interest in adaptation for the CCPrep group to

RSN

F2NXI SAGK YAY a4 (GKS ¢ KRN (KB 0SS a2®2NI @FY Y dzy
become Climate Resilient.é ¢ 2 | OKAS@S (GKA&A QGAAA2Y>X [/t NBL | R
02 YY dzy A té&r@lanningpyb@ss so that it is designed to facilitate and promote climate

resiliency. An additional goal of CCPrep is to assess climate change vulnerability and risks, with

deliverables that include a Draft Work Plan, Final Work Plan, Projected Regional Climate

Changes, and Vulnerability Scoping/Recommended Next Steps (Kim Herb, pers. communication

12/2/10).

The Mountain Studies Institute (MSI) has contributed to the efforts of CCPrep group through a
grant from the Model Forest Policy Program (MFPP) that provides guidance for the formation of
a community climate adaptation plan. Through the MFPP grant, MSI participated in Climate
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Solutions University (Climate Solutions), an
online course that takes communities through a
four step process: 1) forming a local team, 2)
preparing forest, water, climate and economic
assessments, 3) developing strategies,
recommendations and an action plan, and 4)
building public support to prepare for
implementation. The goals and deliverables of
CCPrep were advanced through the work that
MSI completed for Climate Solutions.

The purpose of this plan is to build a resilient
community that is prepared for impacts
associated with climate change. Through this
plan, La Plata County will adapt to detrimental
climate change impacts and take advantage of
climate change opportunities. The scope of
climate change impacts, both positive and
negative, is detailed in the Forest & Ecosystems
Assessment and the Water & Watershed
Assessment sections of this report.

Climate Adaptation

It is important to understand the distinction
between climate mitigation and adaptation. La
Plata County has already made efforts to
address climate mitigation through the CEAP.
Climate mitigation deals with reducing
greenhouse gas emissions and increasing energy
efficiency. The goal of mitigation is to lessen the
impacts of climate change by addressing the
cause. However, the science is clear that a
certain degree of climate change is inevitable
due to green house gas emissions already in the
atmosphere. An increase of global greenhouse
gas emissions by 25% to 90% (carbon dioxide
equivalents) is projected between 2000 and
2030 (IPCC 2007). Currently, we are exceeding
the A2 emissions scenario (see Figure 1), which
was thought to be a fairly accelerated rate of
change when the IPCC developed this scenario
two decades ago.

MSI Climate Adaptation Team

Mountain Studies Institute (MSI)

MSI strives to understand and care for
the San Juan Mountains region. Our goal
is to go beyond scientific inquiry to the
meaningful application of knowledge
that makes a difference in the quality of
the environment for the San Juan
Mountain region, southwestern
Colorado extending into northwestern
New Mexico, an area that combines
complex natural landscapes with a
rapidly changing human footprint.

MSI coordinates the San Juan Climate
Initiative (SJCI), which is a grassroots
stakeholder- and scientist-driven effort
to: (1) assess existing and potential
threats caused by climate change, and
(2) develop strategies to plan for, adapt
to, and reduce the effects of climate
change on ecosystems and society.

Four Corners Office of Resource
Efficiency (4CORE)

The Four Corners Office for Resource
Efficiency (4CORE) mission is to promote
resource conservation, energy
efficiency, and the use of clean,
renewable sources of energy in order to
decrease the emission of pollutants,
protect public health, and strengthen
the economy.

Kim Herb leads a situational mapping
exercise for the Climate Change Prep
group to understand the relationships of
water, forests and climate change for La
Plata County.
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FIGURE 0-1: GLOBAL GREENHOUSE GAS EMISSION SCENARIOS

LEFT PANEL SHOWS GLOBAL GREENHOUSE GAS (GHG) EMISSION SCENARIOS FROM 2000 70 2100, AND THE RIGHT PANEL
ILLUSTRATES 20'"-CENTURY OBSERVED TREND IN GLOBAL SURFACE WARMING WITH THE PROJECTED WARMING
TRAJECTORIES FROM THE GHG EMISSIONS SCENARIOS. THESE PROJECTIONS ARE THE AVERAGE OF MANY GLOBAL
CIRCULATION MODELS. THE BARS ON THE FAR RIGHT OF THE FIGURE INDICATE THE BEST ESTIMATE (SOLID LINE WITHIN EACH
BAR) AND THE LIKELY RANGE ASSESSED FOR THE SIX SCENARIOS AT 2090¢2099. ALL TEMPERATURES ARE RELATIVE TO THE
BASELINE PERIOD 1980¢1999. (FRoM IPCC [2007]: AR4 SYNTHESIS REPORT, FIGURE SPM.5)

Climate adaptation addresses this need to adapt and prepare for those climate change impacts
and minimize the adverse effects as much as possible. Adaptive strategies can be described in
terms of resistance (forestalling impacts and protecting resources), resilience (improving the
capacity of ecosystems to return to desired conditions after disturbance), and response
(facilitating transition of ecosystems from current to new conditions) (Millar et al 2007).
Mitigation and adaptation must be done together, but climate adaptation is best addressed on
a more local scale, where the community can fully assess its specific vulnerabilities.

In considering how adaptation can be addressed in La Plata County, it is important to
understand who the stakeholders are and what their roles and responsibilities with regard to
adaptation planning are. Table 1 summarizes the major stakeholders.



TABLE 1: FOREST AND WATER ADAPTATION STAKEHOLDERS

Stakeholder

Role/Responsibility

Animas River Partnership
(AWP)

AWP is a broad based stakeholder group in the Animas River
Basin of Colorado and New Mexico dedicated to
coordinated watershed management.

City of Durango City Council
and Planning Department

City Council and Planning Department oversee the
development codes and standards for the City of Durango,
set the priorities and agenda for development.

Colorado State Forest Service
(CSFS)

/I {Cc{Qa &aSNBS la adadSsl NRa
environments for the benefit of present and future uses.

FireWise Council of Southwest
Colorado (Firewise)

The Firewise Council of Southwest Colorado seeks to keep
homes, properties and lives from being damaged by wildfire
using neighborhood-based, citizen-driven approaches.

Four Corners Office for
Resource Efficiency
(4CORE)4CORE

The Four Corners Office for Resource Efficiency (4CORE)
promotes resource conservation, energy efficiency, and the
use of clean, renewable sources of energy. They lead the La
Plata County Climate and Energy Action Plan effort.

La Plata County Board of
County Commissioners (BOCC)

BOCC performs legislative, budgetary and policy-making
functions, administers the La Plata County Land Use System,
and advocates for citizens at all levels of government.
Equally important, the BOCC establishes the vision and sets
the direction for County government to plan for the future
challenges that will face our community.

San Juan Mountain Association

SIMA promotes education, volunteer stewardship,
information and hands-on involvement on public lands in
SW Colorado as the non-profit partner of the San Juan
National Forest, BLM San Juan Field Office, and BLM
Canyons of the Ancients National Monument.

San Juan Citizens Alliance (SJCA)

San Juan Citizens Alliance is a grass roots organization
dedicated to social, economic and environmental justice in
the San Juan Basin.

San Juan Public Lands Center

The San Juan Public Lands Center (SJPLC) is responsible for
the management and stewardship of more than 664,000
acres of public lands in southwestern Colorado.

Southwest Water Conservation
District of Colorado (SWCD)

{2/ 5Qa YAadaarzy Aa (2 LINRI
water resources of the Southwestern Colorado basin for the
welfare of the District.

Animas River Stakeholders
Group

ARSG is a collaborative effort to evaluate, inventory, and
remediate over 1,500 mines and waste sites in the Upper
Animas River drainage.




Observed & Projecte d Climate Change in Southwestern Colorado

Understanding how climate has changed, how it is likely to change in the future, and what this
means for water, wildfire, ecosystems, species, and people require complex interdisciplinary
study. It also requires an understanding of uncertainty. Projections of the future, even if they
are based on the best data and expert modeling available, should not be treated as "for
certain" forecasts. Instead, scientists and policy makers rely on a suite of global circulation
models (GCM), each with its strengths and weaknesses, to develop plausible scenarios for our
future. The best planning practices consider these scenarios as a range of possible future
conditions rather than any particular model.

The following is a compilation of the results of pertinent studies providing a brief summary for
climate change observations and projections in Southwest Colorado. Understanding the
existing and anticipated changes in climate is the first step in preparing for the impacts
associated with changes. Appendix B summarizes the projected climate changes in Southwest
Colorado and includes details on the source of these projections and level of certainty. The
table demonstrates that changes in several factors are interrelated and that the impacts of
these changes will be complex.

Temperature

1 Southwestern Colorado has warmed about 2° F in the last three decades (i.e., 1977 to
2007). This rate of warming is the same as for Western Colorado, but greater than the
Western US, or any other region of the US except Alaska (Ray et al. 2008).

1 Temperatures are likely to increase by an additional 1.5 to 3.5 °F by 2025 and 2.5 to 5.5
°F by 2050 (Ray et al. 2008).

1 Summers are projected to warm more than winters. By 2050, typical average monthly
temperatures in the summer are projected to be as warm as or warmer than the hottest
10% of summers from 1950 to 1999 (Ray et al. 2008).

1 The climate of the mountains is projected to migrate upward in elevation and the
climate of the Desert Southwest to progress up into the valleys (Ray et al. 2008).

Evaporation and Evapotranspiration

1 Due toincreased temperatures, the rate at which water is evaporated from water
bodies, soil, and vegetation is very likely to increase (Christensen and Lettenmaier
2006).

1 This will make the environment drier even if precipitation stays the same.

Precipitation

1 The San Juan Mountain region is difficult to model for precipitation due to complex
topography and natural variability in precipitation patterns (Ray et al 2008).
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1 Projections of change in amounts of precipitation for the region are not in consensus.

Some studies indicate that annual precipitation will decrease slightly while others
project an increase in the winter.

Even if the amount of annual precipitation does not change, more precipitation may fall
as rain compared to current conditions (Ray et al 2008).

Some models project more variable precipitation patterns with more frequent extreme
events (Ray et al 2008).

Snowpack and Streamflow

11

1 Warming temperatures are projected to have significant effects on snowpack, timing of

snowmelt, and streamflow even without a decrease in precipitation (Clow 2010, Ray et
al 2008, Milly et al 2005).

From 1978 to 2004, snowmelt shifted about two weeks earlier in Western Colorado.
Snowmelt has shifted even earlier in the Pacific Northwest and Northern California.
(Clow 2010, IPCC 2008, Stewart 2004, Ray et al. 2008).

It is likely that in the future snowpack will continue to melt earlier and peak streamflow
will occur earlier in the spring (Clow 2010, Ray et al. 2008, Milly et al 2005).

The amount of water contained in snowpack is projected to decrease the most at
elevations below 8,200 feet (i.e., a 20 to 60% reduction of snowpack by the period 2040
to 2069). Above 8,200 feet, the snowpack is anticipated to decrease by 10 to 20%
(Christensen and Lettenmaier 2006).



Assessments: Current Conditions and Future Impacts of Climate
Change

Forests and Ecosystems Assessment

Background

The history of human interaction and manipulation of Colorado forests is considered to extend

back centuries, when Native American inhabitants would have gathered firewood and may

have set periodic fires to influence game and food sources (Shinneman et al 2000). Colorado
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mining timbers, railroad ties, structures, and other uses (Shinneman et al 2000). As a result,

forests in the southern Rocky Mountains have a range of standing timber including old growth

to second and third growth stands (CSF$2009)® / 2f 2 N} R2Qa @I NASR | YR RA
climate, and slow growing forests have limited commercial forestry on a large scale. While

timber production and traditional timber management still occurs on both public and private

lands, the level of activity, production, and road maintenance has drastically reduced in recent

decades (CSFS 2009; USFS 2008).

Description

Southwestern Colorado has one of the most complex and diverse mix of coniferous and
deciduous forested landscapes in the Inter-Mountain West due to the physical mosaic of the
landscape that ranges from high plateaus to steep mountains, deep canyons and sloping
foothills (Romme et al 2009). La Plata County encompasses two ecoregions, with the southern
half of the county located on the warm, dry Colorado Plateau, and the northern half of the
county located in the southern Rocky Mountains. Above 9,000 feet elevation, alpine meadows
and spruce-fir forests dominate (LPC Community Profile 2009). Between 7,000 and 9,000 feet,
the upper montane zone hosts mixed conifer, Douglas fir, and aspen forests (LPC Community
Profile 2009, CSFS 2008). Below 7,000 feet, the landscape includes ponderosa pine forests,
Gambel oak shrubland, pinyon-juniper woodlands, and rangeland dominated by shrubs,
grasses, and forbs (LPC Community Profile 2009). A complete map of land cover is shown in
Appendix A.

Challenges

Current challenges for forests in the San Juan Mountains include potential effects of climate
change, pests and diseases, intensive recreational use, fire management for natural and
prescribed fires, and management along a growing wildland-urban interface. Figure 1 shows
the current fire risk zones in La Plata County. Problems related to climate change will
potentially shift the suitable area for several forest types upslope and to northern latitudes.
Pests and diseases will change the structure and matrix of San Juan Mountains forests.
Intensive recreational use expands and intensifies the pressures on wildlife, water quality, and
forest management. Fire and disturbance regimes are considered to be outside of the historic
range of variability in some forest types; the frequency and intensity of large, intense crown
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fires may increase. Pressures for managing forests are made more complicated by the
continuous expansion of wild-urban interface surrounding communities and exurban growth.

}\‘« .
S -
e a s e BRI Crn
= = == “The rug projectar i UTW 2o 1 JHAD 682 The wae n 1175030 Cemad 2y For Line College, Cfke 2¥ Cammuny Services, TEAX.
L

FIGURE 1: LA PLATA COUNTY FIRE RISK ZONES (CREDIT TO OFFICE OF COMMUNITY SERVICES, FORT
LEwis COLLEGE)

Management

Forests in the Animas River Drainage study area are managed primarily by federal or public land
managers with 64% managed by Unites States Forest Service, Bureau of Land Management,
Southern Ute Tribe, Ute Mountain Ute Tribe, and Colorado State lands. Tribal governments
follow their own tribal laws as sovereign nations. County governments permit land uses on
private lands. Forestry practices on private lands are managed by state of Colorado, with
guidance provided by the Colorado State Forest Service.

Table 2 shows climate change impacts that we are likely to see in southwestern Colorado
related to forests and ecosystems.

13



TABLE 2: KEY IMPACTS FROM FOREST ASSESSMENT

There will be elevation shifts upward in forest and vegetation communities. This could
result in some species declining (high-elevation Engelmann spruce) and some species
spreading (Gambel oak/woody shrub communities).

Vegetation | Sudden Aspen decline, which has been associated with drought, may worsen.

Invasive species that are able to tolerate a range of climatic condition are likely to
spread. In our area, invasive species of concern include musk thistle, spotted knapweed,
yellow toadflax, and tamarisk.

An increase in new biological pests and plant diseases is expected.

A drier, warmer climate puts our community at risk of more frequent and higher
Wildfire intensity wildfires.

Accelerated carbon emissions occurring during wildfires may also increase.

Colorado Department of Health allowable standards of air pollution may be exceeded
an increased number of times during severe fires.

As vegetation and habitat shifts upward in elevation, so will wildlife species that are
adapted to specific habitats.

High-elevation species like the American Pika are at risk of being extirpated from their

habitat.
Wildlife

Management | Warmer waters, as well as increased flooding and wildfire, will negatively affect
fisheries, including native trout species that are already endangered.

There is expected pathogen development and spread associated with climate change,
and wildlife can be vectors for spreading disease.

Pathogens and diseases that affect wildlife may also spread.

Water and Watersheds Assessment

Description

La Plata County is part of the San Juan/Dolores/San Miguel Basin Watershed, which has its
headwaters in the San Juan Mountains and eventually contributes its waters to the Colorado
River (CDSS 2005). The sub-watersheds in the county are shown in Appendix A. Durango and
Cortez are the largest cities in the basin, and two Native American reservations are also
included in this watershed (CWCB Fact Sheet 2006). The watershed covers a wide variety of
terrain ranging from 14,000 feet elevation in the San Juan Mountains to 4,500 feet near the
Four Corners (CWCB Fact Sheet 2006). Snowmelt in the high elevations in spring helps sustain
the watershed during the hot, dry summers. The river basin has a history of development that
includes the Vallecito, Jackson Gulch, Navajo, Lemon, and McPhee reservoirs (CDSS 2005), as
well as the current Animas-La Plata Project. There are four major rivers, the Animas, La Plata,
Pine, and Florida.
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Water Use
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municipal, and industrial needs. The vast majority of the diversions are for agriculture, but
there is still a shortage of water for irrigation during some years. There are no large, deep
aquifers in the county, so wells are dependent on groundwater that is recharged in riparian and
irrigated areas (LPC Community Profile 2009). Based on population projections for the San
Juan/Dolores River Basin, there is an expected increase in water demand of 18,800 AF (WIP).
Overall an adequate water supply is available, but with the changing demographics of the area,
developing proper infrastructure and distribution will be essential to future management
(CWCB Fact Sheet 2006).

Rivers and streams are used recreationally for fishing, kayaking, rafting and swimming,
includinga7-YAf S aGNBGOK 2F aD2fR aSRIf & {NRdzi
are also used for fishing, swimming, boating in the summer, and ice fishing, cross-country
skiing, and snowshoeing in the winter. The Animas River in particular is very heavily used by
locals and tourists in the spring for kayaking and rafting, when streamflow is at its peak.

Missionary Ridge Wildfire: The Cost of a Natural Disaster
In the summer of 2002, La Plata County experienced part of the devastating Missionary Ridge
Fire, which burned over 70,000 acres and resulted in the loss of 57 homes. It is difficult to give
a full accounting of the cost of a wildfire, which must include not only the suppression costs
but also long-term impacts to watersheds, ecosystems, infrastructure, businesses, and
individuals (Dale 2009). In 2010, the Western Forestry Leadership Coalition reported that the
Missionary Ridge fire had a total cost of over $152 million (Dale 2009). This estimate included
$37,714,992 for suppression, $8,623,203 in rehabilitation, $50,499,849 in impact costs such as
tax and employment losses, and $3,404,410 in additional costs such as the loss of a firefighter
and damages to wildlife species and habitat (Dale 2009). According to the CSFS, immediate
rehabilitation efforts included aerial seeding, log erosion barriers, invasive plant control, and
installation of 12 flood early warning systems (CSFS 2004).

HIGH SEVERITY BURN AFTER THE FIRE AT BURNED LOGS USED AS AN
MISSIONARY RIDGE EROSION BARRIER

Photos from Colorado State Forest Service, H 110 WSLI2 NI 2y GKS 1 SIf (K
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Water Quality

Surface water is generally of good quality, but heavy metal pollution and sedimentation from
mining runoff can occur. Roads and structures close to rivers and streams are another source of
sedimentation and possible contamination from gasoline, oil, salts, and human chemical
products. In the major reservoirs, mercury contamination has resulted in fish consumption
advisories, presumably due to atmospheric deposition from coal-fired power plants.
Widespread oil and gas development in La Plata County is a threat to surface and groundwater
guality due to possible impacts from stormwater runoff, erosion, sedimentation, chemical
leaks, and discharge of water produced or used by wells (LPC Community Profile 2009).
Environmental water quality issues such as sedimentation, salt, and heavy metal pollution can
have harmful effects on aquatic life in the watershed, which can continue up the food chain.

Management

The Colorado Division of Water Resources regulates well-water permits and water rights,
monitors stream flow and water use, inspects dams, and facilitates water compact agreements.
The US Fish & Wildlife Service regulates endangered species in the watershed. While the EPA
sets standards for water quality, implementation is delegated to the state Water Quality
Control Division (LPC Community Profile 2009). The county is responsible for permitting
individual sewage disposal systems, regulating floodplains, riparian, and wetland areas,
controlling erosion and sedimentation in new developments, and setting road construction
standards (LPC Community Profile 2009). Table 3 shows climate change impacts that we are
likely to see in La Plata County related to water and watersheds.

TABLE 3: KEY IMPACTS FROM WATER ASSESSMENT

With a drier climate, early snowmelt, and increased evaporation from soils and
reservoirs, water management will be a challenge in our area.

There will be increased water demand for the county due to population growth.

Water - -
There may be increased demand for water for snowmaking.

Supply
Increased evaporation of the snowpack is expected due to more frequent wind and

sedimentation events.

Dust storms will exacerbate the problem of early snowmelt, leading to increased spring
flooding.

The biggest use of water in the county is for agriculture. There will be less water available
Agriculture | forirrigation, which will further stress already struggling farmers.

There will be higher demand for irrigation due to lower soil moisture.

On the positive side, longer summers means a longer growing season for species that we
are currently unable to cultivate well.

Water More frequent flooding and erosion events are predicted in the spring.

Quality Increased erosion may occur following severe fires.

The warmer climate also means warmer water temperatures.
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Opportunities: Forming Strategies for Adaptation

It is clear from the summary of key impacts that La Plata County can expect many changes as a
result of climate change. The scope of the adaptation plan could not address all the possible
impacts, so to form strategies for adaptation, it was necessary to figure out what our highest
priorities were. To accomplish this, MSI performed a risk assessment, where impacts were
analyzed in terms of risk and vulnerability. For this assessment, risk was defined as having a
high consequence to the affected system plus a high probability of occurring, and vulnerability
was defined as the system having a high sensitivity to the impact and a low adaptive capacity.
The full results of the risk and vulnerability ranking are shown in Appendix C. Table 4 is the
synthesis of these results, and show that the impacts with high risk and vulnerability are
therefore the impacts that were first addressed as we began to form goals.

TABLE 4: RISK MATRIX

Low
Vulnerability Moderate Vulnerability High Vulnerability
High Risk Forests: More frequent and intense
wildfires
Water Supply: Less water for irrigation
Water Supply: Less water for wells
Water: Increased flooding in spring
Moderate Water Quality: Decreased | Vegetation: Spread of exotic species
Risk water quality from flooding | Vegetation: Changes in elevation and range
and erosion of forests
Water Quality: Stress on cold-water
fisheries
Low Risk Forests: Changes in wildlife
habitat

From this ranking exercise, MSI developed two initial goals for the adaptation plan that
addressed the highest priority impacts.

Goal 1: Reduce risk and mitigate impacts of catastrophic wildfire on high-risk forested
private lands.

Goal2:¢ 2 AYLINR @GS [ t £ I (forand2daaytocBafkdsintwatek £ A (& G 2
supply and quality.

In developing strategies to address these goals, MSI was able to take advantage of a
contemporaneous event that they were hosting, the 2010 Climate Conference: Managing for
Resiliency in the San Juan Mountain Region. The goals of this conference were (1) to assess
existing and potential threats to the San Juan Mountains region posed by climate change, and
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(2) to develop strategies to plan for, adapt to, and reduce the effects of climate change on
ecosystems and society. Part of the three-day conference included a workshop session where
small groups developed a situation map and adaptation strategies for a specific issue relevant
to the San Juan Mountain region. More information on the conference is available at
http://www.mountainstudies.org/Conference/2010 Climate Conference.html.

Between the workshop groups and a short icebreaker exercise, the climate conference
produced some useful ideas for adaptation strategies on the topics of wildfire in the wildland-
urban interface (WUI) and water supply for the region. These strategies provided a starting
place for forming the draft action plan.

TABLE 5: SITUATION MAPPING EXERCISE- RESULTS FROM WILDLAND-URBAN INTERFACE WORKSHOP
GROUP AT 2010 CLIMATE CONFERENCE: MANAGING FOR RESILIENCY
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TABLE 6: RESULTS FROM ICEBREAKER EXERCISE REGARDING WATER MANAGEMENT FROM 2010
CLIMATE CONFERENCE: MANAGING FOR RESILIENCY

Strategies

|l

Education of public on topics such as fire ecology, fire mitigation, climate change, smoke
education, and ecosystem education -> implemented by Firewise, federal and state
agencies, local municipalities, schools, and fire departments.

Incentives such as wildfire friendly certification or tax breaks for smaller homes, or
disincentives such as no insurance or high premiums -> implemented by insurance
companies, fire departments, or legislators.

Creation of more protected/open space land -> implemented by city councils,
legislators, tax payers.

Creation of protected buffers and corridors -> implemented by landowners, planners,
and city and county government.

Changes in land use codes -> implemented by city and county government.

Adaptive forest management efforts such as thinning, prescribed burns, and fuels
management -> implemented by fuel crews, forest fire fighters, land managers, and
individuals.

TABLE 7: RESULTS FROM ICEBREAKER EXERCISE REGARDING WATER MANAGEMENT FROM 2010
CLIMATE CONFERENCE: MANAGING FOR RESILIENCY

Strategies
9 Allocate water resources to uses that represent the most public benefit rather than
historical precedent.
9 Change water law to encourage conservation and reuse.
9 Use water resources more efficiently, through smart landscaping, alternative solid waste

systems, and more efficient irrigation methods that limit evaporation losses.
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Action Plan

To develop the goals into an action plan, MSI used the Climate Solutions process which breaks
goals into objectives, objectives into strategies, and strategies into actions. At this time, rather
than utilizing the whole CCPrep group, MSI has worked with a smaller focus group to complete
revisions to the Climate Change and Wildfire Action Plan that addresses the first goal: Reduce
risk and mitigate impacts of catastrophic wildfire on high-risk forested private lands. This
smaller focus group formed a team to work together to implement the Climate Change and
Wildfire Action Plan, and includes members from the Colorado State Forest Service, the U.S.
Forest Service, and Firewise Council of Southwest Colorado. MSI would like to form a similar
working group to develop an action plan for the secondgoal: ¢ 2 A YLINR @S [+ t € G}
ability to plan for and adapt to changes in water supply and quality. The success of forming and
implementing these action plans depends on the commitment of knowledgeable community
leaders, public input, and the dedication of resources to complete the work.

The Climate Change and Wildfire Action Plan is broken down into four objectives:
1. Engage forest landowners and community with a structured outreach plan.

2. Incorporate Firewise development into land use practices with targeted advocacy
outreach.

3. Promote Community Wildfire Protection Plans (CWPP) and projects on private
lands that are high-risk and/or motivated communities.

4. Report targets and accomplishments.

The plan was designed to focus wildfire reduction efforts on private land, with the reasoning
that fire planning on public lands is already administered by the U.S. Forest Service and there
are more opportunities to make a difference in privately owned high-risk areas. There is a
strong base of action through organizations such as Firewise in La Plata County and surrounding
areas dedicated to improving Community Wildfire Protection Plans and educating the public on
the importance of fire mitigation. The Climate Change and Wildfire Action Plan strengthens
these efforts through forming new partnerships, integrating the climate change message into
existing education efforts, and advocating for Firewise development practices to be
incorporated into land use codes and/or practices.

Implementation of these actions will require funding, support from the county and community,
and forming effective partnerships with local organizations.
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CLIMATE CHANGE AND WILDFIRE ACTION PLAN
GOAL: Reduce risk and mitigate impacts of catastrophic wildfire on high-risk forested private lands.

OBJECTIVE 1: Engage forest landowners and community with structured outreach plan.

Strategy 1a: Form a partnership that includes Firewise Council of Southwest Colorado, Mountain Studies Institute (MSI), San Juan Mountains Association
(SJMA), Colorado State Forest Service (CSFS) and Durango Nature Studies (DNS).
Measure: Partnership meets and defines goals/scope.

Action Step Responsible Due Date | Requirements Deliverables Suc'c ess
Party Indicators
LEAD: MSI; .
SUPPORT: Education
1. Meet with group members to form a plan for education ' Education action plan plan is

Pam Wilson, 2/1/2011 Time: 1 hr
Craig Goodell,
Kim Herb

and outreach related to climate change and wildfire. agreed upon. implemente

d

Strategy 1b: Provide local outreach through presentations and community action events that address climate change adaptation and wildfire.
Measure: Number of people attending events/presentations.

Action Step Responsible Due Date | Requirements Deliverables SucF ess
Party Indicators
Presentation
LEAD: given,
1. Combine groups and resources to bring in new speakers | Firewise; 2/1/2011 | Time: 20 hrs Eresgntatlons/speakers Measure is
for community presentations. SUPPORT: finalized. number of
MSI people
attending.
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LEAD: Time: 20 hrs- web Number of
2. Develop web page and post links on local website and Firewise; development; 50 . .
climate event calendar. SUPPORT: 4/1/2011 hrs- annual Links posted. p?eople using
. links.
MSI maintenance
LEAD: i
3. Develop press releases and public service Firewise: isgfea:d
:(rj\\rllgftinsceements related to climate change and wildfire to SUPPORT: before fire Time: 20 hrs/year 4 Press releases/PSA's Completed.
) SJPLC season
Strategy 1c: Participate in education efforts for local communities.
Measure: Number of educational materials developed.
Action Step Responsible Due Date | Requirements Deliverables Suc'c ess
Party Indicators
LEAD: MSI;
1. Pursue partnership and fundl.ng from San. Juan Public SpPPQRT: 12/1/2010 | Time: 40 hrs Funding request. Funding
Lands Center to develop educational materials. Firewise, secured.
SIPLC
Evaluations
LEAD: show higher
2. Coordinate with Fire Ecology Institute for Teachers Firewise; . . level of
which has an upcoming session in June. SUPPORT: 3/1/2011 | Time: 10 hrs Presentation, handout knowledge
MSI of climate
issues.
3. Present climate information to Firewise Council Time: 20 hrs- pre Number of
) LEAD: MSI 2/1/2011 ’ prep Presentation. people
members. and mtg .
attending.
4. Distribute MSI Climate Report publication to fire chiefs Climate report done Climate
- istribute port bub * | LEAD: M| 1/1/2011 | Time: 10 hrs P | report
HOA's, Firewise, SIMA and community. and posted on website. distributed
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5. Develop Wildfire and Climate Change brochure to
contribute to Firewise Council brochure series.

LEAD: MSI;
SUPPORT:
Firewise,
SIPLC

5/1/2011

Time: 40 hrs

Brochure.

Number of
brochures
distributed.

Objective 2: Incorporate Firewise development into land use practices with targeted advocacy outreach.

Strategy 2a: Gain community support and involvement for this movement by engaging county planning department and Board of County Commissioners.

Measure: A member of the county planning department su

pports the advocacy plan.

Action Step Responsible Due Date | Requirements Deliverables Suc.c ess
Party Indicators
LEAD: MSI;
.1. Identify c.ounty pIar.mlng process and timeline and SQPPORT: 11/15/201 Time: 4 hrs Action plan updated. Proc§s§
integrate with our action plan. Kim Herb, 0 identified.
4CORE
LEAD: MSI;
2. Have a representative from partnership attend county SUPPOBT: Continuou | _. Notes distributed to Notes
comprehensive plan meetings Pam Wilson, . Time: 3 hrs/month artnershi successfully
P P 83 Craig Goodell, P P distributed.
Kim Herb
3. Sign up to be on mailing/notification list for 11/15/201 Team representative All group
- >len up . & LEAD: MSI Time: 1 hr P ) members
comprehensive plan events. 0 attends each meeting. .
signed up.
. . . . . Committee
4. Form a committee which includes Pam Wilson (Firewise 11/15/201 | Organization meets and
Council), Kent Grant (CSFS), Jason Meiniger (La Plata LEAD: MSI 0 Mfetin Iac,e Committee is formed. decides to
County Comp Plan lead), and Craig Goodell (SJPLC). &p act
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LEAD: MSI;

PPORT: issi
5. Identify a county commissioner that will advocate for SU O. Committee meeting | Individual is identified Co.mmlssmn
o Pam Wilson, 12/1/2010 . . erisan
Firewise codes to the county board. . and discussion. and approached.
Craig Goodell, advocate.
Kim Herb
cd 5SSt 2L O2YYdzyAid& f SI FLEAD:Kim Input from Presentation is
. 3/1/2011 .
MAME U D Herb committee. developed.
Strategy 2b: Develop an effective message communication plan.
Measure: Number of people reached.
Action Step Responsible Due Date | Requirements Deliverables Suc'c ess
Party Indicators
LEAD: MSI; Emergency
. . SUPPORT: Message is articulated
1. Translate chmatce change impacts to the emergency Pam Wilson, 12/15/201 Time: 20 hrs and distributed to n".lanagemen
management audience. . 0 ) tison
Craig Goodell, committee.
. board.
Kim Herb
LEAD: MSI; Expanded
SUPPORT: list of
. . o 12/15/201 | Committee meeting: | Target audiences contacts to
2. ldentify other target audiences. Pam Wilson, . o
. 0 2 hrs identified. other
Craig Goodell, communit
Kim Herb ¥
groups.
Diverse list
LEAD: MSI; of venues
. . L SUPPOBT: 12/15/201 | Committee meeting: | List of appropriate for .
3. Identify effective venues for communication. Pam Wilson, expanding
. 0 2 hrs venues. )
Craig Goodell, audience for
Kim Herb climate
change.
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Continuing

LEAD: MSI; education
PPORT: :
4. ldentify incentives such as continuing education credits SU O. 12/15/201 | Committee meeting: | .. . . crec_ilt
. Pam Wilson, List of incentives. available
that would make a workshop useful for target audiences. . 0 2 hrs
Craig Goodell, and people
Kim Herb enroll in
classes.
Strategy 2c: Perform SWOT analysis of why first attempt at firewise codes did not pass in the fire code.
Measure: SWOT analysis is completed.
Action Step Responsible Due Date | Requirements Deliverables Suc'c ess
Party Indicators
;Eﬁ;go'\él_?l' Time: 2 hrs; Individuals
1. Identify individuals best equipped to complete the o 12/15/201 | knowledge of past . . . agree to do
. Pam Wilson, . . Individuals identified.
analysis. . 0 process to identify the SWOT
Craig Goodell, eople analysis
Kent Grant peop ysis.
SWOT
SWOT Analysis fs;s'ri'jz e
2. Complete analysis with expanded group, including LEAD: Kent Tlmei 2 hrs, . d.OCl.Jmer.]ted and .| sfor
. e e s . 2/1/2011 | Experience with findings incorporated in | | .
identified individuals with knowledge of the process. Grant . . improving
previous effort communication .
: the political
materials.
strategy for
fire codes.
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Strategy 2d: Make recommendations of specific changes that should be incorporated into the La Plata County Comprehensive Plan, La Plata County Land

Use Code, and/or Fire Code.

Measure: Recommendations are made to the county.

Success
Action Step Responsible Party | Due Date Requirements Deliverables .
Indicators
1. Improve the fire risk analysis specific Coordinate New ma
P . ysis sp LEAD: SIPLC, . Present to La Plata Fire risk analysis . P
to La Plata County which can be rolled with comp plan available on La
. . SUPPORT: CSFS County map updated.
into recommendations. lead Plata GIS

2. Develop wildfire management overlay

o 8/1/2011 Meeting with Plannin Map with proposed
zones for high risk areas that control new | LEAD: La Plata /1/ ) g . . 'g P prop
. . . . To be adjusted | staff, wildlife specialists, | overlay zone,
development regarding density, building | County Planning . . Map created.
. . with Comp review of reports on document
location, and design and fuel Department [ . .
Plan schedule wildlife corridors supporting efforts

management.
3. Review the county land use plan for LEAD: MSI; knowledge of land use list of pot.ermal review document
opportunities to incorporate Firewise SUPPORT: Pam 2/1/2011 codes and firewise opportunities to completed;

PP P Wilson, Craig improve codes and delivered to

changes.

Goodell, Kim Herb

development practices

rationale

Planning staff.

Objective 3: Promote Community Wildfire Protection Plans (CWPP) and projects on private lands that are high-risk
and/or motivated communities.

Strategy 3a: Demonstrate financial incentives and market solutions for fire mitigation.
Measure: Number of outreach pieces developed.

Action Step

Responsible Party

Due Date

Requirements

Deliverables

Success Indicators
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1. Develop one-page Time: 8 hrs ; ; ; ; ;
. e : , graphic artist, market Outreach piece Outreach piece is

ou.tre.acl? piece on LEAD: Firewise 6/1/2011 specialist on tax incentives completed. distributed.
existing incentives.
2. Research the value
of mitigated pro\;l)e:cy Funding for research specialist in Summary of focus Property owners act

. ) market value/economic benefits, groups, report, on incentives from
vsr.onzr:tmltlgated LEAD: MS| 12/1/2011 outreach/focus group to interpret | outreach piece, and persuasive
property- best media press release. information.
Objective 4: Report targets and accomplishments.
Strategyd4a:2 2NJ SAUGK {ly Wdzry tdzoftAO [FYRa /SyYiGSNI G2 RS@St 2 L) I endfitsaffirdi S

mitigation and adaptation, successful projects, planning goals, and measurable targets.
Measure: Publication completed.

Action Step Responsible Party Due Date | Requirements Deliverables Success Indicators
1. Define the scope and .
. LEAD: MSI; SUPPORT: . Scope and audience
audlf-:'nC(.-:' for the SIPLC 2/1/2011 Time: 8 hrs defined.
publication.
2. Secure funding to LEAD: MSI; SUPPORT: . . .
develop the document. | SIPLC 12/1/2010 | Time: 10 hrs Funding requested. Funding secured.
. LEAD: MSI; SUPPORT:
3.' I?o a GAP analysis to SJIPLC, San Juan 3/1/2011 Time: 40 hrs- committee mtg Analysis is completed. Research nee.ds are
fill in research needs. successfully filled.
Collaboratory, CSFS, etc.
. . LEAD: MSI; SUPPORT: .
4. Write and publish SIPLC, Firewise, San 6/1/2011 Time: 120 hrs State of the San Juans Number of copies

document and publish.

Juan Collaboratory, etc.

document.

distributed.
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29


http://www.laplatacountyplan.com/CommunityProfileMaps/LaPlata_ASize_Vegetation.pdf

Vallecito
holloazlic
PR Resevoir, 4

San Juan t
b
Farmington g

Watersheds

LA PLATA COUNTY
D Watershed Boundaries

0 125 25

Geographic Information
US Route State Route % County Road Map Date: 06/24/09

E%T‘i‘;\f;::smc. : County Boundary @ Cities/Towns/Landmarks WSE -

FIGURE 2: SUB-WATERSHED BOUNDARIES IN LA PLATA COUNTY (MAP COURTESY OF LA PLATA

COUNTY PLANNING DEPARTMENT,
HTTP://WWW.LAPLATACOUNTYPLAN.COM/COMMUNITYPROFILEMAPS/LAPLATA ASIzZE_WATERSHEDS.PDF)

30


http://www.laplatacountyplan.com/CommunityProfileMaps/LaPlata_ASize_Watersheds.pdf

Colorado State and County Boundaries

FEMA Flood Zones

LA CLATA COUNTY

[ AE /FLOODWAY AO 500-Year
B e A [Cx
N
|:] County Boundary ®  Cities/Towns/Landmarks I

0 125 25 5 7.5 0
seRoute (S County Rose e ——

= US Route Miles
TERRASYSTEMS SOUTHWEST, INC.
d DR e S P e o smop e v Msp Dute: 10/15/09

0-1 FLOOD ZONES IN LA PLATA COUNTY (MAP COURTESY OF LA PLATA COUNTY PLANNING
DEPARTMENT,
HTTP://WWW.LAPLATACOUNTYPLAN.COM/COMMUNITYPROFILEMAPS/8X11LAPLATA FLOODPLAINS.PDF)

31


http://www.laplatacountyplan.com/CommunityProfileMaps/8x11LaPlata_Floodplains.pdf

Appendix B: Summary of Projected Climate Changes for Southwest Colorado, USA

Climate | General | Specific Change Projected & Reference Size of Projected Change Information About Confidence Source(s) &
Variable | Change Period Compared to Recent Seasonal or Patterns of Context
Expected Changes Change
Increase | +1.5to 3.5 °F (2025) -Projected warming much More warming in High confidence that Ray et al (2008)
+2.5t0 5.5 °F (2050) larger than warming summer than winter Southwest Colorado will
compared to 1950 -1999 observed during the 20" projected. warm. Good agreement Projections derived
o century. of models exists. from an ensemble
% +5-8 °F (2100) Average monthly of climate models
g compared to 1970-2000 - Climate of mountains temperatures in the from IPCC (2007)
GE) projected to migrate summer projected to be simulating climate
= upward in elevation and as warm as or warmer change with high
climate of Desert Southwest | than the hottest 10% of and low
to progress up into valleys summers from 1950 to greenhouse gas
of Western Slope. 1999. scenarios.
Not 0 to -10% reduction (2050) Projected change is small Greater decrease in Low confidence. Models Ray et al (2008)
g much compared to 1950-1999 compared to observed precipitation could do not agree on direction
T B change, variability. occur in the summer, of change.
g g_ but 0 to -5% reduction (2100) with a slight increase in
< § could compared to 1970-2000 the winter.
B decrease
slightly.
Decrease | -10 to -20% reduction at elevations Projected decrease is more Projected decline due to | Moderate confidence. 11 climate models

Snowpack SWE*

>8,200 ft, but lower elevations could lose
up to 70%.

-Across the Colorado River Basin, SWE on
April 1:

-13 to -15% (2025)

-21 to-25% (2055)

-29 to -38% (2085)

Compared to 1950-1999

than 20" centu ry except for
a period of rapid decline
observed in SJMs (-40%)
from 1995-2005.

warming temperatures.
Therefore most of the
decline is projected for
late spring in the high-
elevations although
declines could occur
earlier in the lower
elevations.

High confidence in
reduction in spring SWE.

and 2 emissions
scenarios
projected in
Christensen &
Lettenmeier
(2006).
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Climate | General | Specific Change Projected & Reference Size of Projected Change Information About Confidence Source(s) &
Variable | Change Period Compared to Recent Seasonal or Patterns of Context
Expected Changes Change
o o Earlier 5 to 25 days earlier by 2040 to 2059 Shift to 2 to 3 weeks earlier Moderate to high IPCC (2008)
QOD TEJ & 5 to 35 days earlier by 2080 to 2099 snowmelt runoff observed confidence in direction of | Ray et al (2008)
€S 3 ¢ Compared to 1951-1980 from 1978 to 2004. change. Stewart et al.
E 02
E S (2004)
Clow (2010)
Decrease | -10 to -25% for lower elevations (2050) Projected change is greater. | By comparison, soil Moderate to high 11 climate models
T o - 30 to -50% for high elevations (2050) moisture in April is confidence in direction of | and 2 emissions
o= compared to 1950-2000 projected to increase in change. scenarios
g g high elevations by 20- projected in
g s 50%. by 2050. Christensen &
2 Lettenmeier
(2006).
Decrease | By 2050 compared to 1900-1970: Projected change is greater. | Earlier snowmelt Moderate to high Milly (2005)

Annual Streamflow

-10 to -25% for Upper Colorado River
Basin (including outside of CO)

-5 to -10% for Rio Grande Basin
(including outside of CO)

-10 to -20% for Colorado statewide

streamflows may
increase in late winter,
while streamflows in
summer after snowmelt

are projected to decline.

confidence in direction of
change.

75% model agreement in
sign of change for Rio
Grande Basin, 95% for
Upper Colorado River
Basin, & >90% for
Colorado statewide.
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Appendix C: Risk Assessment Exercise: Risk and Vulnerability Ranking

RISK RANKING: THE POTENTIAL CONSEQUENCE AND PROBABILITY OF OCCURRENCE

Sector | Planning Projected Impacts to Consequence of Impact Probability of Impact Estimated
Area System Risk to
System
Forest | Wildfire Increased stress/risk of High- Wildfires have big impacts High- Fires are already High
more frequent and on forest conditions and the common, and drier climate
intense fires economy combined with higher
temperatures increase the
risk
Forest | Vegetation Local extinction of Medium- Loss of biodiversity, but | High- Already seeing Moderate
marginal species/ minimal economic impacts? sudden aspen decline
Changes in elevation and
range of forest types
Forest | Vegetation Spread of exotic species Medium- Costly to manage, High- Exotics are better Moderate
reduces biodiversity able to tolerate a wide
variety of climatic
conditions, Some invasive
species already present
Forest | Wildlife Stress on high elevation Low- Species extirpation Low- Predicted but not yet | Low
species, e.g. pika shown
Water | Wildlife Stress on cold-water Low- Can be managed through High- Many native fish Moderate
fisheries fish stocking already threatened or
endangered
Water | Water Stress on farmers High- Farmers unable to produce | High- Early snowmelt, drier | High
Supply because of less irrigation | as many crops or support as much | climate, longer summer all

water

livestock

contribute to less water
availability
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Sector | Planning Projected Impacts to Consequence of Impact Probability of Impact Estimated
Area System Risk to
System
Water | Water Stress on individuals with | High- Homes that use well water High- Less water for High
Supply wells may have to find different water irrigation means the
supply aquifers that depend on
irrigation return for
recharge will run dry
Water | Flood Increased/ more High- Damage to property, roads; | High- Early/fast snowmelt is | High
Management | frequent flooding during | Risk to human life likely to occur, which would
spring cause flooding events
Water | Water Decreased water quality | Medium- Mitigation could be Medium- Hard to predict Moderate
Quality because of flooding expensive, but how much will be extent of impacts
causing increased necessary?
erosion, also erosion
after severe fires;
Increased water
temperature
VULNERABILITY RANKING: SENSITIVITY OF A SYSTEM AND THE ADAPTIVE CAPACITY TO RESPOND TO CHANGE IN THE SYSTEM
Sector | Planning Current & Projected Impacts of | Sensitivity | Ability to Adaptive | Vulnerability
Area Expected Changes toImpacts | Accommodate Capacity
Stresses Changes
Forest | Wildfire Fires occurring in | Increased stress/risk High Low Low High
the WUI of more frequent and

intense fires;
Increased stress on
emergency response
systems for fires
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Sector | Planning Current & Projected Impacts of | Sensitivity | Ability to Adaptive | Vulnerability
Area Expected Changes to Impacts | Accommodate Capacity
Stresses Changes
Forest | Vegetation Changes in Local extinction of High Low Low High
elevation and marginal species,
range of forest expansion of
types woodland /shrubland,
contraction of alpine
forest, sudden aspen
decline
Forest | Vegetation Spread of exotic | Reduction in High Low Low High
species biodiversity
Forest | Wildlife Upward shift in Extirpation of high High- but Medium to Low | Medium Moderate
habitats elevation species like | very species
pika, Migration of specific
other species
Water | Wildlife Stress on cold- Further decline of High Low Low High
water fisheries native fish, e.g.
cutthroat trout
Water | Water Supply | Water Stress on farmers who | High Low Low High
scarcity/drought | rely on irrigation
in summer water
months
Water | Water Supply | Water Stress on individuals High Low Medium High
scarcity/drought | with wells
in summer
months
Water | Flood Increased/ more | Damage to property, High Low Low High
Management | frequent flooding | roads; Risk to human

during spring

life
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Sector | Planning Current & Projected Impacts of | Sensitivity | Ability to Adaptive | Vulnerability
Area Expected Changes to Impacts | Accommodate Capacity
Stresses Changes
Water | Water Decreased water | Money spent on Medium Medium Medium Moderate
Quality quality because mitigation, erosion

of flooding
causing increased
erosion, also
erosion after
severe fires;
Increased water
temperature

control
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Appendix D: Additional Resources

Document Scope Intent Contents Link
Animas River Animas Create management plan | -Addresses previous and current water quality efforts | N/A
Watershed Plan; River from a watershed -Inventory of the watershed, including natural and
BUGS Consulting, Watershed approach; goal of project | anthropogenic features, T&E species
Durango, CO is to protect and improve | -Water quality monitoring data
4/15/2010 water quality in the -Water quality impairments

Animas Watershed -Implementation plan
La Plata County La Plata Assemble economic, -Demographics: population, employment, income Web:
Comprehensive Plan | County demographic, land use, forecasts http://www.laplatac
Community Profile, planning regulation -Economic vitality: economic drivers, jobs ountyplan.com/Co
Draft #2; prepared information to profile the | breakdown, growth mmunityResources
by Community by community and -Sustainable development: development history, Drafts/CommunityP
Design, contribute to planning current land use code, food & ag, energy & minerals, | rofile2 11.23.09.pdf
Albuquerque, NM efforts for the La Plata -Transportation: inventory of roadways, community
11/2009 County Comprehensive concerns, planned improvements

Plan -Natural environment: ecosystems, species, water

quantity & quality, air quality, geology, oil & gas, fire
-Health communities and housing

La Plata County La Plata Revision to 2002 -Lists entities involved with firefighting and Web:
Community Wildfire | County Community Fire Plan, prevention capacity http://www.southw

Protection Plan
(CWPP); La Plata
County

which drives actions
related to mitigation,
education, and emergency
response; Incorporates
principals and guidelines
arising from the HFRA

-Lists goals, strategies, and the responsible entity
-Discusses approaches to implementation and gives
recommendations for each

estcoloradofires.org
/prevention/pdf/La
PlataCountyFirePlan

-pdf
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http://www.laplatacountyplan.com/CommunityResourcesDrafts/CommunityProfile2_11.23.09.pdf
http://www.laplatacountyplan.com/CommunityResourcesDrafts/CommunityProfile2_11.23.09.pdf
http://www.laplatacountyplan.com/CommunityResourcesDrafts/CommunityProfile2_11.23.09.pdf
http://www.laplatacountyplan.com/CommunityResourcesDrafts/CommunityProfile2_11.23.09.pdf
http://www.laplatacountyplan.com/CommunityResourcesDrafts/CommunityProfile2_11.23.09.pdf
http://www.southwestcoloradofires.org/prevention/pdf/LaPlataCountyFirePlan.pdf
http://www.southwestcoloradofires.org/prevention/pdf/LaPlataCountyFirePlan.pdf
http://www.southwestcoloradofires.org/prevention/pdf/LaPlataCountyFirePlan.pdf
http://www.southwestcoloradofires.org/prevention/pdf/LaPlataCountyFirePlan.pdf
http://www.southwestcoloradofires.org/prevention/pdf/LaPlataCountyFirePlan.pdf

Document Scope Intent Contents Link
/ 2f 2 NI} R2 Q| Colorado Develop strategies to -Introduction, process, and overview of species Web:
Comprehensive prevent wildlife from -Expert input from science forums and stakeholders; http://wildlife.state.
Wildlife becoming endangered; includes species of greatest conservation need, key co.us/NR/rdonlyres/
Conservation Assembly of a catalog of habitats, problems, proposed monitoring efforts D26A4806-8776-
Strategy; CO DOW, game and non-game -Priorities for species of greatest conservation need 4460-831E-
11/2/2006 species, threats to their and key habitats, threats, and conservation actions AAG654EC7DDED/0/C
habitats, and strategies to | -Coordination, review, and revision of the plan WCS FinalReport20
lessen those threats. 06.pdf
Colorado Climate Colorado Sets goals for greenhouse | -Impacts of climate change on Colorado, present and | Web:
Action Plan; gas emission reductions future http://www.cdphe.s
11/2007 and discusses changes -Emissions profile tate.co.us/ic/colora
necessary to meet these -Greenhouse gas emissions reduction goal doclimateactionplan
goals. -Climate initiatives: agriculture, transportation, .pdf
electric energy, natural gas, solid waste and recycling,
emissions reporting, leading by example, the
Western Climate Initiative, education
-Adaptation: water, forests
-Future energy technologies and uncertainties,
climate advisory panel, legislative action
Climate Change and | National Purpose is to explore -Introduction: climate changes that are of most Web:
Water Resources strategies to improve concern to water resources management, sector http://pubs.usgs.go
Management: A water management by impacts of climate change v/circ/1331/Circ133
Federal Perspective; tracking, anticipating, and | -Tracking climate change impacts: hydrologic 1.pdf
USGS, 2009 responding to climate networks and monitoring
change. -Anticipating climate change: climate projections and
long-range planning, flood-risk evaluations
-Approaches for decision-making: adaptation options,
improving planning capabilities
Colorado Statewide | Colorado Plan that builds on and -Project background and methodology Web:

Forestry Resource

accompanies the Colorado

-Lists identified threats to forests

http://csfs.colostate
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http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://wildlife.state.co.us/NR/rdonlyres/D26A4806-8776-4460-831E-AA654EC7DDED/0/CWCS_FinalReport2006.pdf
http://www.cdphe.state.co.us/ic/coloradoclimateactionplan.pdf
http://www.cdphe.state.co.us/ic/coloradoclimateactionplan.pdf
http://www.cdphe.state.co.us/ic/coloradoclimateactionplan.pdf
http://www.cdphe.state.co.us/ic/coloradoclimateactionplan.pdf
http://pubs.usgs.gov/circ/1331/Circ1331.pdf
http://pubs.usgs.gov/circ/1331/Circ1331.pdf
http://pubs.usgs.gov/circ/1331/Circ1331.pdf
http://csfs.colostate.edu/pdfs/assessmentstrategysmall.pdf

Document Scope Intent Contents Link
Strategy; Colorado Statewide Forest -Themes: Conserve working forest lands, Protect .edu/pdfs/assessme
State Forest Service, Resource Assessment. forests from harm, Enhance public benefit from trees | ntstrategysmall.pdf
6/2010 One goal is to direct and forests
limited resources to -Lists partners and resource needs
where they will have the
most benefit.
Colorado River Colorado Phase 1 presents a water | -Approach: Discusses outreach, lit review, and Web:
Water Availability availability assessment analysis tools, including CDSS model reviews; http://cwcb.state.co
Study, Phase 1 based on existing levels of | historical hydrology, climate change hydrology, forest | .us/NR/rdonlyres/4
Report, Draft; water use. change hydrology, and CO River Compact 9D5DEE3-C6DF-
Colorado Water considerations. 4D6C-80C9-
Conservation Board, -Findings: Temperature, precipitation, crop irrigation | 4F21284ACD9F/0/2
AECOM 3/22/2010 requirement, natural and modeled streamflow, water | 0100322 CRWAS1
available to meet future needs, modeled reservoir Task10 PhaselRepo
storage, modeled consumptive use, and water rt_Draft.pdf
available for future consumptive use
-Appendices include: Temp, Precip, Crop Irrigation
Req, Natural Streamflow, Modeled Streamflow,
Water for Future Demands, Modeled Reservoir
Storage, Modeled Consumptive Use
State of Colorado Colorado Expansion on the 2004 -Outlines 2050 population projections Web:

2050 Municipal and
Industrial Water Use
Projections;
Colorado Water
Conservation Board,
6/2009

Statewide Water Supply
Initiative (SWSI) to include
projections up to 2050.

-Municipal and Industrial (M&I) water use forecast
methodology and projections,

-Self-supplied industrial (SSI) water use projections
-Summary by basin

http://cwcb.state.co
.us/NR/rdonlyres/C
28C7EOQF-0374-
4982-8BOE-
138C8851BD2F/0/2
050MIDemands205
ODraftReportFull.pd
f
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http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/49D5DEE3-C6DF-4D6C-80C9-4F21284ACD9F/0/20100322_CRWAS1_Task10_Phase1Report_Draft.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf
http://cwcb.state.co.us/NR/rdonlyres/C28C7E0F-0374-4982-8B0E-138C8851BD2F/0/2050MIDemands2050DraftReportFull.pdf

Document Scope Intent Contents Link
San Juan and San Juan/ Purpose is to describe -Basin geography, human and economic factors, Web:
Dolores River Basin Dolores river basin and its water resource development, and water rights and ftp://dwrftp.state.c
Information; CDSS, River Basin | operations. administration o.us/cdss/swm/in/S
11/2005 -List of river projects and special operations anJuaninfo 200511

-Structure information and basin meeting notes 01.pdf

-Instream flow rights

-Previous modeling efforts
Colorado Review: Colorado Focus of the report is on -Describes the research methods used in preparing Web:
Water Management water demand the report http://www.csi-
and Land Use management components | -Colorado statutory context; land-use planning in policy.org/documen
Planning of land use planning and Colorado, matrix of CO statutes ts/WALUPFullRepor
Integration; practices, with Colorado -Tools and strategies for integrating water and land- tFINALMarch2010.p
Prepared by the context use management; water supply assessment, water df
Center for Systems supply development, rate structures, comprehensive
Integration; 2010 planning efforts, densification and growth

management, regional structures, green programs,

education

-CO opportunities
Climate Adaptation | Western Goal is to identify state -Smart practices for climate adaptation: ways to Web:
Priorities for the States and regional priorities for | incorporate climate adaptation practices into http://www.westgo
Western States: planning and adapting to resource management and planning, examples v.org/index.php?opt
Scoping Report; climate change. -Climate science to support adaptation: overview of ion=com wga&view
25308 N} D climate models, utilization of climate science, =reports&Itemid=54
Association; June recommendations
2010 -Federal legislation: identifies basic principles of

importance to western states that should be

considered when forming legislation
Climate Change in Colorado A synthesis of climate -Observed record of CO climate: local and regional; Web:

Colorado: A
Synthesis to Support
Water Resources

change science to support
water-related planning
and management.

temp, precip, snow, streamflow variables
-Primer on climate models, emission scenarios, and
downscaling

http://cwcb.state.co
.us/Home/ClimateC
hange/ClimateChan
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ftp://dwrftp.state.co.us/cdss/swm/in/SanJuanInfo_20051101.pdf
ftp://dwrftp.state.co.us/cdss/swm/in/SanJuanInfo_20051101.pdf
ftp://dwrftp.state.co.us/cdss/swm/in/SanJuanInfo_20051101.pdf
ftp://dwrftp.state.co.us/cdss/swm/in/SanJuanInfo_20051101.pdf
http://www.csi-policy.org/documents/WALUPFullReportFINALMarch2010.pdf
http://www.csi-policy.org/documents/WALUPFullReportFINALMarch2010.pdf
http://www.csi-policy.org/documents/WALUPFullReportFINALMarch2010.pdf
http://www.csi-policy.org/documents/WALUPFullReportFINALMarch2010.pdf
http://www.csi-policy.org/documents/WALUPFullReportFINALMarch2010.pdf
http://www.westgov.org/index.php?option=com_wga&view=reports&Itemid=54
http://www.westgov.org/index.php?option=com_wga&view=reports&Itemid=54
http://www.westgov.org/index.php?option=com_wga&view=reports&Itemid=54
http://www.westgov.org/index.php?option=com_wga&view=reports&Itemid=54
http://cwcb.state.co.us/Home/ClimateChange/ClimateChangeInColoradoReport/
http://cwcb.state.co.us/Home/ClimateChange/ClimateChangeInColoradoReport/
http://cwcb.state.co.us/Home/ClimateChange/ClimateChangeInColoradoReport/

Document

Scope

Intent

Contents

Link

Management and
Adaptation; By the
Western Water
Assessment for the

-Climate attribution: the process of establishing the
principal causes for observed climate phenomena
-Climate projections: temperature and precipitation,
hydrologic changes, and possible extremes

gelnColoradoReport

L

CW(CB, 2008 LYLX AOFGA2ya F2NJ/ hQa
A Synthesis of the National Purpose is to determine -Carbon in and from the forests: carbon flow, Web:
Science on Carbon which human actions storage, biophysical effects that may cause warming http://esa.org/scien
and Forests for US influence forest carbon or cooling ce_resources/issues
Forests; Ryan et al.; sinks, if sinks can be -Strategies for increasing carbon stores in forests: /FileEnglish/issue13.
Issues in Ecology, enhanced over time afforestation, avoiding deforestation, management pdf
ESA; Spring 2010 through management, to decrease C loss, management to increase forest
and what risks/tradeoffs growth, reducing fire threat, urban forestry, biomass
of using forests for carbon | energy
mitigation. -Carbon offsets and credits
-Measuring and monitoring carbon efforts
-Economic of forest carbon
-Climate change and other risks to forest carbon
storage
Water, Climate National Describe adaptation -Background on forests and water Web:
Change, and opportunities associated -Background on climate change with respect to http://www.fs.fed.u
Forests: Watershed with forest management hydrologic processes and ecosystem services, incl. s/pnw/pubs/pnw_gt
Stewardship for a in the context of water snowpack, runoff, flooding, water quality, etc. r812.pdf
Changing Climate; and aquatic ecosystems. -Moving forward: think, collaborate, act- adapting to
USFS, 2010 climate change by improving watershed resilience;
G Ot¢ aSOGA2Yy 3IAADBSE &Ll
for various planning sectors/domains
Baseline La Plata Inventory and forecasting | -Describes methodology for determining emissions; Web:
Greenhouse Gas County of emissions to allow the terminology http://www.fourcor

Emission Profile and
Forecast; Prepared
by The Brendle

county to set realistic
reduction targets and
create action plans.

-Aggregate county emissions by sector: energy,
transportation, land-use activities, waste, and other
sources.

e.org/docs/061208B
aselineGreenhouse
GasEmissionProfilea
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http://esa.org/science_resources/issues/FileEnglish/issue13.pdf
http://esa.org/science_resources/issues/FileEnglish/issue13.pdf
http://esa.org/science_resources/issues/FileEnglish/issue13.pdf
http://esa.org/science_resources/issues/FileEnglish/issue13.pdf
http://www.fs.fed.us/pnw/pubs/pnw_gtr812.pdf
http://www.fs.fed.us/pnw/pubs/pnw_gtr812.pdf
http://www.fs.fed.us/pnw/pubs/pnw_gtr812.pdf
http://www.fourcore.org/docs/061208BaselineGreenhouseGasEmissionProfileandForecast.pdf
http://www.fourcore.org/docs/061208BaselineGreenhouseGasEmissionProfileandForecast.pdf
http://www.fourcore.org/docs/061208BaselineGreenhouseGasEmissionProfileandForecast.pdf
http://www.fourcore.org/docs/061208BaselineGreenhouseGasEmissionProfileandForecast.pdf

Document

Scope

Intent

Contents

Link

Group for La Plata
County Community
Development
Department; Apr,
2008

-Jurisdictional emissions
-Emission forecast: growth rates, forecast,
determining emission targets

ndForecast.pdf

The True Cost of Western Analysis of costs of -Definition of different types of costs Web:

Wildfire in the States wildfires, including direct, | -Case studies: Canyon Ferry, Cerro Grande, Hayman, http://www.wflccen
Western US; indirect, rehabilitation, Missionary Ridge, Rodeo-Chediski, and Old/Grand ter.org/news pdf/3
Western Forestry and additional costs. Prix/Padua 24 pdf.pdf
Leadership

Coalition; April 2009

Cost for Reducing Colorado Examines costs to -Ecological analysis of six different sites Web:

Fuels in Colorado mechanically remove or http://www.fs.fed.u
Forest Restoration treat forest fuels s/rm/pubs/rmrs p0
Projects; USDA 29/rmrs p029 167
Forest Service 176.pdf
Proceedings, Lynch

& Mackes, 2003

Economic Impacts of | Colorado Highlights of the -Primer on climate change Web:

Climate Change on
Colorado; A Review
and Assessment
Conducted by the
Center for
Integrative
Environmental
Research, UMD, July
2008

economic impacts of
climate change with
respect to Colorado

-Climate change data for Colorado

-Economic impacts on: natural resources, agriculture,
health

-Missing information and data gaps

http://www.cier.um
d.edu/climateadapt
ation/Colorado%20

Economic%20Impac
ts%200f%20Climate

%20Change.pdf
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http://www.wflccenter.org/news_pdf/324_pdf.pdf
http://www.wflccenter.org/news_pdf/324_pdf.pdf
http://www.wflccenter.org/news_pdf/324_pdf.pdf
http://www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_167_176.pdf
http://www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_167_176.pdf
http://www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_167_176.pdf
http://www.fs.fed.us/rm/pubs/rmrs_p029/rmrs_p029_167_176.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
http://www.cier.umd.edu/climateadaptation/Colorado%20Economic%20Impacts%20of%20Climate%20Change.pdf
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