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Gross
Diversions
(AF)

1,770,000

Current
Estimated
Irrigated Acres

405,000

Arkansas

Colorado 238,000 1,764,000
Dolores/San Juan/ 255,000 953,000
San Miguel

Gunnison 264,000 1,705,000
North Platte 116,000 397,000
Rio Grande 633,000 1,660,000
South Platte 1,027,000 2,606,000
Yampa/White/Green 118,000 642,000
TOTAL 3,056,000 11,497,000

Source: Colorado's Decision Support Systems and Basin
Roundtable/Basin Advisor input.

Current ag diversions: 3.7 trillion gallons
Current M&I use: 389 billion gallons

Projected M&l increase by 2030:
205 billion gallons (53%)

Projected
Water
Estimated | Demand with
Level 1 Increase | Increase
Conservation | in Water | in Water
in 2030 Demand | Demand
(AF) (AF) (AF)
Arkansas 256,900 354,900 98,000 38%
Colorado 74,100 136,000 61,900 84%
Dolores/San Juan/ 23,600 42,400 18,800 80%
San Miguel
Gunnison 20,600 35,500 14,900 72%
North Platte 500 600 100 20%
Rio Grande 17,400 21,700 4,300 25%
South Platte 772,400 1,182,100 409,700 53%
Yampa/White/Green 29,400 51,700 22,300 76%
TOTAL 1,194,900 1,824,900 630,000 53%
AF = Acre-Feet

Municipal & Industrial Gross Water Demand in 2000 and 2030)




Effects of climate change on runoff
INn the Colorado River basin

HIST - B1 Scenario
Average Annual

B1 Runoff Relatlve
to 1950-1999 HIST

Perlod 1:100%
Perlod 2:93%
Perlod 3:92%

I
2001175150-1125-100-75 50 25 0 25 50 75
RO change (mm)

Source: Christensen and Lettenmaier 2007)



Managing for Natural Variability

| Retain flood magnitude, to scour channel and vegetation,
recharge nver banks and floodplains

Maintain baseflow and thus aquatic habitat in dry season

3 Retain spring flushing flow as cue to life cycles

4 Vary baseflow in wet season, but with removal of some
floods

River Flow

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Natural
Postel and Richter, 2003 ™== For ecological maintenance



Flow-ecology response curve
Tamarix and Populus recruitment vs. flow regulation
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> |dentify targets and goals.

 What do we want to protect? e
APPENDIX E. Priority List of Species Targets of the Central Shortgrass Prairie

TAXONOMIC COMMON NAME SCIENTIFIC NAME GLOBAL
GROUP RANK

: Critically Imperiled Globally

Peppered Chub Macrohybopsis aestivalis
tetranemus

ammals
—

G2: Imperiled Globally

Fish

Also,
« Habitats (e.g., cottonwood forests)
e Agquatic ecosystems

(e.g., steep gradient, high elevation, headwater streams)




Figure 5, Aguatic Metwork of Comseryation Avrens

Developing a LY A
Freshwater < (o | |

Portfolio

* Select species (fine filter) and
system (coarse filter) goals

* Identify locations based on:
* goals and priorities
e condition
®cost
e connectivity/adjacency
*opportunity, etc.

* Identity flow/habitat
restoration needs




How much water and when?

Example: North Fork Cache la Poudre River

] !‘..{

NEUYERIS)
Cutthroat trout
Longnose dace
Fathead minnow
Johnny darter

Riparian vegetation
Willow shrublands
Herbaceous wetland plants

Riparian animals
Preble’s meadow jumping mouse

Aquatic macroinvertebrates



Ecological status as a function of flow

Natural 1 Native or natural condition

Minimal |loss of species; some
density changes may occur

Some replacement of
sensitive-rare species;
functions fully 3
maintained Some sensitive species
4 maintained but notable
replacement by more-tolerant
taxa; altered distributions;
functions largely maintained

Biological condition

Tolerant species show increasing
dominance; sensitive species are
rare; functions altered

Degraded Severe alteration of
structure and function 6

Low Stressor gradient High

b i

Source: Davies and Jackson 2006



Table 1. Biological targets and their flow needs.

Target Dependence flow events

Fish: Large floods:

e Cutthroat Trout (or e Mobilize bed material to scour bed and removes aquatic vegetation
‘cutbows’ as (vascular plants and algae).
surrogate) e Maintain channel width and complexity (e.g., undercut banks, coarse

e Longnose Dace woody debris, off-channel pools).

e Fathead Minnow

e Johnny Darter High flows and small floods

e lowa Darter e Mobilize interstitial sediment that clogs spawning beds.

Extreme low flows:

e Reduce total available habitat, and dictate minimum wetted area/habitat.
e Provide connectivity during driest periods.

e Provide over-wintering habitat.

¢ Affect water quality, with temperature and oxygen being key components

Comments:
e Greenback cutthroat were naturally found throughout this watershed.
¢ Large floods may reduce current year recruitment for some species.




Key flow parameters for the
North Fork Cache |la Poudre River

Flow parameter
Daily minimum/maximum flows
Timing of small floods

Small flood magnitude, duration, and frequency

Large flood magnitude and frequency

Very large flood magnitude and frequency

Rise and fall rates
Mean daily flow for each month
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Flow Rate (cfs)
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Indicators of Hydrologic Alteration (IHA): October mean flows

DW 2810 Analysis
Monthly Flows for October

~#—FPre-lmpact Flowes (1902-1946)
== Post-Impact Flows (1347-1931)
— T&th percentils

- - Mecdian
— 25th percentile

1902 1205 1208 1911 1914 1917 1920 1923 1926 1929 1932 1935 1938 1941 1944 1947 1950 1953 1956 1952 1962 1965 1968 1571 1974 15977 1980 1983 19365 1939




North Fork of the Poudre

Environmental Flow Hydrographs

Natural
Environmental flow s
Historic
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Legend

Rivers for which environmental flows have been prescribed

I Active LOHA projects
States or basins where opportunities for LOHA exist




Representative streamflow for three hydrologic regimes
(data are from 1967)

50 - Elk River — snowmelt (Elk River at Clark)
PR . ‘ — monsoonal (Purgatoire River near Thatcher)
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SCIENTIFIC PROCESS

Hydrologic Foundation

—————————————————————————————————————————

Research and
Monitoring
A

SOCIAL PROCESS

-

Adaptive Adjustments




What can you do?

» As an agency employee . . .

Raise awareness about the need for multi-faceted
Instream flows.

|dentify stream-related needs and set appropriate flow
standards.

Bring your expertise to water planning processes:

v Colorado non-consumptive needs assessment
v Other?

Research flow:ecology relationships




What can you do?

» As an individual . . .

« Consider what you use:

v Per capita daily water use in Brisbane, Australia is 67
gallons;

v'in Denver, Colorado, it is 137 gallons.
« Participate in water planning processes:

v"Municipal discussions, EIS, etc.
v Colorado non-consumptive needs assessment
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