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5. Water Demands

This chapter provides an overview of Colorado’s current and projected municipal, industrial,
agricultural, environmental, and recreational uses. To assess the road ahead, it is essential to
understand the many ways that water is used throughout the state and how these uses are
connected. As municipal and industrial (M&I) needs expand, pressure on agriculture, the
environment, and water-based recreation rises. As the state grows, associated municipal supply
needs will likely increase, more people will seek the outdoor opportunities that Colorado offers,
and Coloradans will continue to increase their consumption of a variety of locally grown
agricultural products provided by ranches and farms across the state.

Overview
Water use in Colorado is calculated in acre-feet, which is the amount of water that it takes to cover
one acre to a depth of one foot. An acre is about the size of a football field, including both end zones.

Water in Colorado is often used multiple times, as this sequence demonstrates: 1) water is diverted
for a given use, 2) the plant, person, or process consumes a portion of the water, 3) the portion of
water that is not
consumed makes its
way back to the river
(referred to as
“return flows”), 4)
the return flows are
subsequently used
by other water users

Figure 5-1: Statewide Consumptive Water Usel
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feet per year.

The total amount of water that originates within Colorado averages 13.7 million acre-feet per year.
More than 60 percent of this water exits the state to be used by downstream users, leaving less than
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40 percent or 5.3 million acre-feet on average per year, consumed in Colorado.2 Of the water
consumed, 89 percent is for agricultural use, followed by municipalities at 7 percent and large
industries at 4 percent (Figure 5-1).3 In addition to meeting the requirements of communities and
food production, water is necessary to support aquatic and riparian dependent species, boating,
fishing, camping, and other water-based recreational activities.

Overview of M&I Needs

To determine the amount of water needed by a municipality, factors such as population, jobs,
economic trends and recreational use are used. In 2012, water dependent sectors, including
agriculture, mining, and utilities contributed nearly $17 billion dollars to Colorado’s gross domestic
product (GDP) (total state GDP in 2013 was more than $273 billion) and represented more than
58,000 jobs and $4.7 billion in annual wages.# These sectors, coupled with numerous others,
contribute to a vibrant economy which leads to more jobs, and to more people moving to and
residing in Colorado.5 This growth, in part, drives M&I water demands.

Municipal Needs

Water needs for municipalities are determined by multiplying per-person water use by the number
of additional people expected to live in a municipality, then subtracting water conservation demand
reductions, and finally adding any expected increases because of higher temperatures or
commercial activities.2

Looking ahead to 2050, the future population within Colorado is difficult to accurately predict. For
that reason low, medium, and high population estimates were developed. However, even under
slow economic growth conditions, most communities throughout the state are projected to grow.6
Current indications show that Colorado has one of the fastest growing state economies nationwide,
even receiving the top ranking in some analyses.” Under the high growth scenario, the state’s
population could nearly double by 2050, with some communities growing moderately while others
are expected to triple in size.8 Such growth will increase water demands. The total change in water
demands will also be affected by further increases because of climate changes and decreases from
water conservation actions (see Section 6.3).

Colorado’s growing economy leads to population growth in two primary ways. First, Coloradans
have children who remain as working adults and start their own families. With the birth rate
exceeding the death rate, roughly half of the state’s growth comes from residents born in Colorado.®
Second, Colorado is a desirable place to live. A diverse and healthy economy, combined with vibrant
communities, natural beauty, and a high quality of life, draw people and businesses to the State and
keep them here.10

? For the purposes of the CWCB’s technical work, conservation savings were divided into two categories. The
first is passive conservation, which was used to reduce demand projections. Passive conservation results
from the replacement of old indoor fixtures and appliances with newer, more efficient ones. Active
conservation, which takes a concerted effort on the part of water providers and/or property owners, is
treated as a method to address the water supply gap. It is incorporated into section 6.3 so that a conscious
effort can be made to reduce demands through active conservation.
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A growing and changing population often drives further growth as people migrate to Colorado to fill
jobs. For instance, with a growing elderly population, more people will need medical care. To serve
this population, the state of Colorado will need additional health workers, some of whom must
come from out of state.11

Population growth for the state is inevitable, but Colorado state and local governments can
influence how and where the population grows, and how much water is needed to support such
growth. These strategies are further discussed in Section 6.3. Climate change could also increase
municipal needs as outdoor landscapes adapt to longer growing seasons, higher temperatures, and
higher rates of

evapotranspiration. .
VTR Nl Range of Climate Change Increases

Figure 5-2: Projected M&Il Water Demands (acre-feet) with

climate change on

total annual 2,000,000
municipal
diversions are
expected to range 1,600,000

from no effect to an ﬁi’ﬁﬁ?&fﬁgﬁiﬁiﬁiuu%

1,400,000 to Climate Change,
0-8%, median 4%

1,800,000

increase as much as
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dryer, (a scenario
known as hot
growth)b nearly 1
million  acre-feet
per year could be
needed by 2050 beyond the 2008 demand levels.!3 However, if Colorado experiences weak
population growth, matched with historical temperature conditions, the additional annual demand
beyond 2008 levels is approximately 600,000 acre-feet.14
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The degree to which climate change could affect municipal demands varies considerably across the
state because of differences in the amount of outdoor irrigation, potential temperature increases,
and potential changes in precipitation patterns.15 Increases in demand from climate change do not
take into account potential hydrological changes, which could further decrease municipal supply,
thus further exacerbating future municipal needs as discussed in
Chapter 4.

® This scenario is also known as the “hot growth” scenario in IBCC scenario planning work, which has hot and
dry climate matched with high population growth.
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While climate change has the potential to intensify municipal needs, water conservation, reuse, and
land use planning have the potential to attenuate them. As described in Section 6.1, no matter what
future Colorado faces, a substantial amount of conserved water will be needed to ensure that we
have enough water to meet Colorado’s future needs.

State of Knowledge on Water Conservation

Colorado communities plan to build upon the success of existing conservation and efficiency
programs to further reduce per person water needs. Since the year 2000, Colorado as a whole
reduced these per capita demands by 20 percent, and some communities by as much as 30

percent!® To continue this trend, W RN N A N e A = e 1
additional best practices will need to be

implemented. TARGETED TECHNICAL
ASSISTANCE & INCENTIVES

In 2010, the Colorado Water Conservation - /
Board (CWCB) funded a first Best K’//
Practices Guidebook for Municipal Water
i i 3 CUSTOMER WATER

Conservation in Colorado. Colorado EC{IJJS(T:R%'I: K USE ORDINANCES
WaterWise created the best practices & REGULATION

. . . 2
guidebook with a large technical and \—/
stakeholder group and established Ky
fourteen best practices that outline the KM
potential benefits and costs for active
water conservation measures, indoor and Water Loss ..

Management

outdoor, residential and non-residential
practices. The guidebook provides a
menu of options that can be selected to
add to water providers’ water
conservation programs. The best practices require financial and human resources to accomplish
and implementation varies greatly among water providers.1?

Data Collection
& Analysis

FOUNDATIONAL

... Metering,
Billing & Rates

The CWCB created the levels analysis framework, prioritizing the best practices a local water
provider may undertake to achieve its goals. The levels analysis focuses on foundational practices
first and then proceeds in varying degrees of difficulty organized by technical assistance and
incentives, regulations, and education (Figure 5-3). This analysis will help water providers focus
both human and financial resources on the most cost efficient activities (most acre-feet
saved/resources expended) first and then later expand to achieve the more difficult activities.18

Using the best practices as a basis, the Statewide Water Supply Initiative (SWSI) 2010 estimated
low, medium, and high strategies for active water conservation savings. Active water conservation
is water conservation that occurs because of the enactment of programs at the local level where
financial and human resources are committed to carrying out water efficiency programming.
Depending on the level of savings, a varying amount of effort is required to achieve penetration
rates consistent with the savings estimates. The SWSI 2010 M&I Water Conservation Strategies
report states:
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“If water conservation is to be part of Colorado’s future water supply portfolio, it must be
supported and funded like other supply initiatives. To obtain the savings forecast in this report, the
strategies described must be rigorously implemented at the state, regional, local, and customer
level. Water is saved by municipal customers, but customers can be aided in the effort. State polices
that promote conservation-oriented rates, water loss control measures, water efficient landscape
and building standards, improved plumbing codes, and education and outreach set the stage for
regional and local conservation program measures that target high demand customers and ensure
new customers join the water system at a high level of efficiency.”

The total potential savings in SWSI 2010 range from 160,000 to 461,000 acre-feet statewide in
2050 (Table 5-1).19

Table 5-1: Potential Water Savings for 2030 and 2050 in SWSI 2010

Project Level 2030 Forecast Savings* (AFY) 2050 Forecast Savings* (AFY)
Passive*** 131,000 154,000

SWSI 2010 Low (active only) 78,000 160,200
Medium (active only) 133.000 331.200
High (active only) 197,100 461,300

Even at the highest level of conservation savings, there is still considerable flexibility for individual
water utilities. For instance, under high conservation savings, 50 to 80 percent of utilities statewide
will need to implement targeted audits for customers that use high amounts of water on their
landscapes (Table 5-2). This practice makes the most sense for water providers that have
customers with large lots and commercial properties that have outdoor space. By following best
practices, water providers can get results while implementing the audits in a way that makes the
most sense for the utility. Furthermore, high conservation levels still allow for attractive landscapes
that include grass, parks, and trees that maintain property values and continue to help reduce
increased urban temperatures. Additional focus on outdoor conservation is needed because indoor
water use consumes approximately 5 percent of the water used while outdoor water use consumes
70 to 85 percent. Efforts to address outdoor water conservation need to balance the vital
importance of urban landscape and its benefits, including improved air quality, surface water and
groundwater quality, increased property values, aesthetics, and general quality of life.

A minimum of low to medium levels of active water conservation practices was identified as a no-
and-low regret, which is further described in section 6.1. In addition, an aspirational goal of
400,000 acre-feet, equivalent to medium to high levels, was identified by the IBCC, and is further
described in Section 6.3.

Not all conservation savings can or should be applied to meet future growth. Not every municipality
that conserves water will need all of it to meet future growth, and legal barriers restrict water
providers from sharing conserved water. Most entities do not have the infrastructure to either
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share water or re-time conserved water so that it can be used when needed. Additionally, some
entities may choose to use conserved water as part of their strategic drought reserve. Initial
estimates by the roundtables indicate that between 50 and 60 percent of conserved water could be
used to meet future growth. 20

Table 5-2: Comparison of 2050 Implementation and Penetration Level for Three

Conservation Strategies and Demand Reductions Used in Forecasts
Implementation or Penetration Level by 2050

Measure

Low Strategy

Medium Strategy

System-wide conservation measures with potential to affect all customers

Public information and
education

Integrated resources
planning
Conservation-oriented
water rates

Water budget-based water
rates

Conservation-oriented tap
fees

Smart metering with leak
detection

~100%
~100%

~100%

<=10% of utilities
implement

0 - 5% of utilities
implement

<=10% of pop.

Residential indoor savings and measures

Reduction in Residential
Per Capita Indoor Use

Conservation-oriented
plumbing and building
codes, green building,
rules for new residential
construction

High efficiency toilets,
clothes washers,
faucets, and ClI
equipment

Submetering of new
multi-family housing

Reduction in customer
side leakage

Res. Indoor gpcd =40

30-50% of state effected

Passive ~100%

0%

33% savings -passive from
toilet replacement

Non-Residential indoor savings and measures

Reduction in Non-
Residential Per Capita
Indoor Use

High efficiency toilets,
urinals, clothes washers,

71212015

15% reduction

Passive ~100%

~100%
~100%

~100%

<=30% of utilities
implement

5 - 10% of utilities
implement

<=50% of pop.

Res. Indoor gpcd = 35

50-70% of state effected

Passive ~100%

~50%

37% savings -passive from
toilet replacement and
active repairs

25% reduction

Passive ~100%

SECOND DRAFT

High Strategy

~100%
~100%

~100%

<=50% of utilities
implement

<= 50% of utilities
implement

50 - 100% of pop.

Res. Indoor gpcd =30

70-100% of state effected

Passive ~100%

~100%

43% savings -passive from
toilet replacement and
active repairs

30% reduction

Passive ~100%
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Table 5-2: Comparison of 2050 Implementation and Penetration Level for Three

Conservation Strategies and Demand Reductions Used in Forecasts
Measure Implementation or Penetration Level by 2050
Low Strategy Medium Strategy High Strategy
faucets, and showers

Conservation-oriented

plumbing and building

codes, green building, 30-50% of state effected 50-70% of state effected 70-100% of state effected
rules for new non-

residential construction

Specialized non-

residential surveys, 0-10% of utilities 10-50% of utilities 50-80% of utilities
audits, and equipment implement implement implement
efficiency improvements

*Landscape conservation savings and measures
Landscape water use
reductions (residential 15% reduction 22-25% reduction 27-35% reduction

and non-residential)

Targeted audits for high

demand landscape 0-30% of utilities 30-50% of utilities 50-80% of utilities
P implement implement implement
customers
Landscape
transformation of some
high water requirement <=20% of landscapes 20-40% of landscapes >50% of landscapes
turf to low water
requirement plantings
Irrigation efficiency (A - _amnm
improvements <=10% of landscapes <=50% of landscapes 50 - 100% of landscapes
Utility Water Loss Control
Improved utility water <=7%real losses <=6% real losses <=6% real losses

loss control measures

*Landscape water demand reductions include the expected effects of urban densification.

In addition to active conservation savings, another 150,000 acre-feet of savings will likely accrue by
2050 because of natural replacement rates of fixtures and appliances.2! These passive water
conservation savings occur when home and property owners replace their indoor water fixtures
and appliances. Their choices save water as a result of large-scale regulatory or legislative
initiatives such as the Energy Policy Act of 1992 (1992 EPACT). Passive water conservation can be
considered a baseline of water savings that will occur naturally and thus is included in demand
projections. As customers replace their toilets, dishwashers, clothes washers, showers and the like,
many will choose WaterSense or EnergyStar labeled fixtures and appliances, which use less water.
Colorado may experience these savings sooner than expected because of the recent legislation, such
as Senate Bill 14-103, as described further in Section 6.3.
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Looking forward, additional technical work is needed to better inform the statewide discussion.
The SWSI 2010 technical analysis should be updated to take into account the length and severity of
the recent economic recession.

Population projections from the Department of Local Affairs indicate that even with the recent
economic recession, Colorado’s population is projected to reach between 8.3 and 9.2 million people
by 2050, compared to the current [=[igera il St e e S0\ el ot L E el 2t el dp e

population of 5.2 million.23 The CWCB is
in the process of applying new water
use data to future population

Water Loss,
76,000, 8%

projections for low, medium, and high Outdoor Park&
: : : Commercial,
scenarios. These data will result in 120,000, 100 b
: 3 Residential,
updated water demand projections. 250,000, 305
Colorado’s current municipal
i i . Outdoor
diversions total approximately 970,000 Residential, i door N
. . . 240,000, 25% ndoor Nan-
acre-feet annually.2¢ This use is split Residential,

230,000, 23%

among indoor use, outdoor use, and
water loss in distribution systems.
These numbers can be further divided Total Municipal Water Diversions = 970,000 AF

between residential, parks, and

commercial uses. Statewide, Colorado

uses 53 percent indoors, 39 percent outdoors, and 8 percent because of water loss (Figure 5-4).c

Municipal Reuse

According to the SWSI 2010, the reuse of existing supplies has been projected to provide 43,000 to
61,000 acre-feet of water per year, which accounts for about 10 percent of the total Identified
Projects and Processes projected yield.25 The full use of reusable water supplies will play an integral
role in closing the supply gap by extending the resource through efficient reuse of water.

Colorado water law defines which water supplies can be reused and the extent to which each
source can be reused. With limited exceptions, the following sources can legally be reused in
Colorado:

1 Nonnative Water: In most cases, water imported into a basin through a transbasin
diversion can be reused to extinction. Transbasin diversions account for a substantial
quantity of the total reusable supply in Colorado.

9 Agricultural-Municipal Water Transfers: Agricultural transfers are generally available
for reuse; however, reuse is limited to the historic consumptive use of the original
agricultural water right decree. This includes water from traditional purchase of
agricultural water rights and alternative transfer methods.

1 Nontributary Groundwater: Reuse of nontributary groundwater is allowed.

¢ Water loss is defined as the difference between system input volume and authorized consumption,
consisting of apparent plus real losses.
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9 Other Diverted Water: Any water right with a decreed reuse right may be reused to the
extent described in the decree.

These sources can be reused directly, by piping the recycled water from the water reclamation
facility to beneficial uses such as nonpotable irrigation sites or industrial uses, or indirectly, by
augmenting a surface water or groundwater body with recycled water and diverting an equal
amount of flow from a different point of diversion.26

The use of reclaimed domestic wastewater is subject to Regulation 84, which was developed by the
Colorado Department of Public Health and Environment (CDPHE) Water Quality Control
Commission. This regulation currently authorizes the use of reclaimed water for landscape
beneficial uses such as nonpotable irrigation (including single-family residential irrigation) and
various commercial and industrial uses such as cooling tower use, dust control, soil compaction,
mechanized street cleaning, fire protection, and zoo operations.2?

Municipal Land Use

Land use patterns affect how much water is used by a community. Land use tools, such as higher
density developments or tap fee incentives for water efficient developments, save water by
increasing the efficiency of water distribution systems, limiting lawn size, and using efficient indoor
fixtures and appliances. The 2009 California Water Plan Update showed that a 20 percent increase
in housing density could yield a 10 percent water savings,28 and initial data from Colorado confirm
these results [reference density paper]. Denser development can also enhance other elements that
help define a community, such as transportation, open space, neighborhood design, and walkability.
Landscape and irrigation best practices may offer more benefits within a denser land use
environment than within a traditional less-dense environment. Urban parks and landscapes will
not disappear with denser urban development, because healthy urban landscapes enhance the
livability of a city or town and are a crucial asset for urban populations.

Large Industry

Large industries located in Colorado include breweries, snowmaking, energy and mining extraction,
power generation, food processing, and a multitude of others. Collectively, these industries
currently require approximately 200,000 acre-feet of water annually. Projections indicate that
future large industry needs could increase by 50,000 to 130,000 acre-feet per year by 2050.29

Additional analyses of industrial needs regarding the use associated with energy and extraction will
be incorporated into future water planning efforts. Through statewide and basin-wide planning
efforts, existing data will be confirmed and future uses updated. For instance, the Colorado and
Yampa/White/Green Basin Roundtables conducted an Energy Development Water Needs
Assessment Update and have asked the CWCB to incorporate this work into future statewide
planning efforts.30

Summary

Demand management strategies such as water conservation, reuse, and land use will play a central
role in reducing future demands. As seen in this section, much work has been accomplished by
Colorado water providers in the areas of demand management and alternative supplies.
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Additionally, innovative work is occurring across the United States and points to trends that
Colorado may wish to follow. Next steps and future actions will be described in Section 6.3.

Overview of Agricultural Needs

Statewide, agriculture diverts 34 percent of the total amount of water originating within Colorado,
which is 89 percent of the total amount of water consumed. Current agricultural consumptive use is
estimated at approximately 4.7 million acre-feet on an average annual basis.3! However, taking into
account crop irrigation requirements, current agricultural crops could use an additional 2 million
acre-feet if a plentiful supply existed.32 It is important to note, however, that some water shortages
are because of management decisions in addition to physically or legally limited water supplies. It is
not expected that every agricultural shortage can or should be met in the future.

Statewide irrigated acreage is expected to decline for a variety of reasons:
1 Many municipalities turn to agricultural water rights as an affordable, reliable source of
water and purchase them from willing sellers.
1 Urban areas expand onto irrigated farmlands, thus urbanizing those agricultural lands.
9 Because of aquifer sustainability and some compact-related issues, the South Platte,
Republican, and Rio Grande Basins have reduced, or are in the process of reducing, irrigated
acreage. 33

Irrigated acres could decrease from 3.5 million irrigated acres to 2.7 million acres statewide.3* The
potential effect is most pronounced in the South Platte Basin, where as much as 35 percent of the
irrigated acres in the basin could be taken out of production.3>

In addition to potential decreases in irrigated acres, agricultural producers could be further affected
by climate change. Depending on location, higher temperatures in the future could increase water
consumption by 2 to 26 percent on lands still in production (Figure 5-5).3¢ More frequent or severe
droughts could also affect agricultural production and slow economic agricultural activity. During
the 2012 drought the state experienced a loss of agricultural revenues of $409 million and an
additional loss of $317 million in secondary spending in local communities.37

Table 5-3: Summary of agricultural goals indicated in the Basin Implementation

Plan

Basin Identified Agricultural Goals

Arkansas Increase amount of agricultural augmentation water by 30,000-50,000 acre-feet

Colorado Reduce agricultural shortages

Gunnison Reduce agricultural shortages by approximately 17,000 acre-feet

Metro/South Platte Reduce agricultural shortages

North Platte Add an additional 28,000 acres of irrigated farmland; continue to restore, maintain, and
modernize critical water infrastructure to preserve current uses and increase efficiencies

Rio Grande Manage water use to sustain optimal agricultural economy throughout the ba s i |
communities

Southwest Reduce agricultural shortages by implementing at least 10 projects

Yampa/White/Green Add an additional 14,000 acres of irrigated farmland; reduce agricultural shortages
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Figure 5-5: Projected Agricultural Water Demands (acre-feet) with Range of
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As part of the Basin Implementation Plans, the basin roundtables have examined future agricultural
water needs. Six basins expect decreases in irrigated acres, while two basins expect increases. All of
the basin roundtables aim to reduce expected shortages, and in a few cases meet additional
expected agricultural needs. Section 6.5 further explores projects and methods to achieve these
goals. Below is a brief summary of agricultural needs, as identified in the Basin Implementation
Plans.

Overview of Environmental and Recreational Needs

River flows, aquatic and riparian habitat, water quality, bank stability, stream access, water
temperature, and habitat connectivity are all critical when determining environmental and
recreational needs. Therefore, river-based environmental and recreational needs are often
represented by the number of stream miles or acres of wetland that have important attributes and
need protection or restoration. A collaborative effort between the CWCB and the basin roundtables,
as part of the SWSI 2010, identified 13,500 perennial stream miles in Colorado that have important
attributes, and were therefore selected as “focus areas.”38 Examples of important attributes include
imperiled fish species, outstanding examples of riparian habitat, and important boating and fishing
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areasd. Figure 5-6 shows these areas as identified by the basin roundtables. The work of the basin
roundtables was not meant to include every stream with important attributes in every basin.
Additional analysis to define what is needed in the focus areas and identifying other streams with
substantial values will continue to be important.

Analyzing the focus areas is a critical step to describing the needs of specific attributes, and
ultimately developing strategies to address these environmental and recreational needs. Below are
some examples of this analysis:
9 2260 perennial stream miles of Colorado River and greenback cutthroat trout habitat were
identified in focus areas across the state.
9 3164 perennial stream miles of warm-water fish habitat were identified in focus areas.
These reaches include endangered, threatened, or imperiled fish species.
9 7642 perennial stream miles of substantial riparian areas and wetlands were identified.
These include occurrences of exemplary plant communities as well as rare plant
communities.

The number of water rights appropriated for instream flows, natural lake levels, and recreational
in-channel diversions demonstrate some of the ongoing flow needs for the environment and
recreation:
1 Instream flow: 9180 stream miles for 1595 decreed water rights.
9 Natural lake levels: 126,000 acre-feet for 476 decreed water rights.
9 Recreational in-channel diversions: 20 decreed water rights, ranging in size from 5 to 1800
cubic feet per second.

Environmental and recreational water needs often overlap. For example, keeping a stream flowing
can be beneficial for aquatic life as well as for anglers. Boulders and other structures used to
enhance boating experiences can be placed to also improve aquatic habitat for fish. However, in
some cases, needs conflict, such as when there are different optimal flow levels for rafting and
fishing.

Section 6.6 explores tools, projects, and methods to meet Colorado’s environmental and
recreational needs.

The term “nonconsumptive” can be found in this document and in the Basin Implementation Plans,
and it is used to refer to environmental and recreational uses. However these uses often consume
water, such as through evaporation or evapotranspiration. For both environmental and
recreational uses, water is held in streams and designated for those specific uses. This water is
often reused multiple times downstream by agricultural, municipal, or industrial water users.

‘WSONBIGA2Y AY /2f{2NIR2Q& 2L GSNIttly AyOfdRSa o62FiGAy3as

Many other recreational activities in Colorado require water in some form, but are counted as part of other uses.
The irrigation of sports fields, golf courses, and parks are primarily served by municipal water providers and are
included as a municipal use. Likewise, skiing depends on snowmaking, and the water rights associated with this use
are typically owned by resort operators. Therefore snowmaking is classified as an industrial use.
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Climate change could affect environmental and recreational needs. If temperatures continue to
increase, the range of suitable habitat for cold-water fish species is expected to diminish (Figure
5-7). Rising temperatures could also adversely affect plant communities.3? Reduced water supplies
because of increased evapotranspiration, could also be a factor in maintaining the range of cold
water species because of the lower capacity of reduced flows to dissipate heat.4?

In addition to the previously mentioned state tools, various projects and methods, such as flow
maintenance agreements and habitat restoration, help meet environmental and recreational needs.
As Figure 5-7 indicates, mitigation measures for cold water habitats as well as environmental,
agricultural and municipal partnerships will be critical to meet the future needs of cold-water fish
species. Several examples of multi-purpose projects are listed in Sections 6.6 and 9.2, and a few
multi-purpose projects that meet multiple needs are listed below:

1 Upper Arkansas Voluntary Flow Management Program

9 Alternative Wild and Scenic Processes (e.g., the Upper Colorado, Lower Colorado, and

Dolores River)
1 Colorado River Cooperative Agreement

=

Elkhead Reservoir Enlargement
 Rio Blanco River Restoration
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Figure 5-6: Statewide Environmental and Recreatio
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Figure 5-7: Illustrative Climate-Informed Actions in Response to Climate Change

Effects on the Availability of Suitable Habitat for Cold Water Native Trout42
GOAL: Conservation of cold water native trout populations

Climate Change Impacts & Vulnerabilities Example Climate-Informed Actions

« Identify and restore “warm-

adapted” populations of

native trout.

Consider not restoring native

trout into streams with high

l probability of warming past

thermal limits.

Likely to result in decreased snowpack

inputs to streams, lower summer flows
and warmer water temperatures

!

Which is likely to result in thermal
tolerances for native trout exceeded in
some streams, making it difficult to
maintain/restore native trout

Decreased snowpack plus warmer air
temperatures

Fish
Management

» Protect and restore currently
occupied streams that are
expected to stay cold.

» Protect and restore streams
that are currently too cold.

Habitat
Management

» Increase storage of water in
upland and wetland areas
(e.g., by reintroducing
beaver, installing beaver
mimic dams, installing upland
micro-catchments).
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