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Most of the stream flow
enters the river system in the
Rocky Mountains at the
exterior margin of the basin ...
and the snowmelt flood once
passed to the Gulf of
California.
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Supply and use in
the 215t century

Negotiations are on-going to
balance use with supply.

EXPLANATION
1

8. Gore Range

9. White River Plateau

0. Grand Mesa

1. Black Canyon of the
unnison

2 Uncompabore Platasu

4. San Rafael Swell

5. Henry Mt

6. Abajo (Blue) Mts

7. UteMtn

. Kaibab Upwarp
5. Vermillion Cliffs
& Whito Clffs

Upper Basin natural flow
12.4 maf/yr (2000-2024)

Powell and Mead evaporation
1.2 maf/yr (2001-2020)

8.3 maf/yr (2001-2020)

CU&L downstream from Hoover + NV

Mexico

1.5 maf/yr (2001-2020)

Grand Canyon inflows
0.8 maf/yr (2000-2023)
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Lower Basin inflows
0.3 maf/yr (2000-2023)
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CU&L upstream from Powell
4.0 maf/yr (2001-2020)

Imbalance of -1.8 maf/yr
accommodated by draining
reservoir storage
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The reservoirs were significantly drained
during 2 episodes of the 215t century (2000-
2005, 2020-2022) . Present conditions are
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ACTIVE RESERVOIR STORAGE,
IN ACRE FEET
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Storage is now being drawn down in Upper Basin reservoirs
and in Lake Powell and increasing in Lake Mead.

data as of 13 February 2025
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Bureau of Reclamation

Natural flow at Lees Ferry
in the 21t century has been
13% less than the average
of the mid-and late-20t
century, and 31% less than
average flow of the early
20th century.

recent natural flow (CY)

2002-2004: 8.9 maf/yr
2011: 20.3 maf/yr
2019: 17.7 maf/yr

2020-2022: 9.2 maf/yr

12 September 2024 update

Ultimate cause of the water crisis -- a
warming climate is causing progressive
decline in watershed runoff. The decline is
likely to continue.

2023: 17.4 maf/yr

2024: 12.1 maf/yr




2/18/25

N N e i o
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uses and losses
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Proximate Cause of the Water

Crisis — Consumption exceeds

natural supply. Policy response
has been slow in balancing
consumption with supply,
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losses include all Upper Basin reservoirs and all mainstem reservoirs,
do not include Lower Basin tributary reservoirs; losses do not

include evapotranspiration lossed in mainsteam riparian areas

all data: Reclamation, 2024

Components of total natural supply (WY2000-
202 5 ng inf 3
Total natural supply (2000-2024) = 13.2 maf/yr Upper Basin natural runoff = 12.4 maf/yr
Total basin-wide consumptive uses and losses Grand Canyon inflows = 0.77 maf/yr
* (2001-2020) = 14.1 maf/yr
* (2021-2023) = 13.8 maf/yr

Law of the River ...
includes two interstate compacts, a bi-national treaty, Supreme Court rulings, laws,
records of decisions, and administrative agreements

1) Mexico (1,500,000 af/yr)

2) Tribal reserved water rights and other perfected rights
» all water rights held before ratification are valid; in time of severe drought, all rights

fulfilled in chronological order, regardless of state (~3 maf pre-Compact water rights 1920 population (when
in CA) CRC negotiated):
3) Lower Basin New York City - 5,600,000

» 7.5 maf/yr from mainstem; additional 1 maf/yr (some debate); tributaries don’t count Chicago - 2,700,000
(some debate) Philadelphia - 1,800,000
. Detroit - 990,000
* CA-4,400,000 af/yr (rights are senior to all others); NV - 300,000 af/yr; AZ-2,800,000 Cleveland - 900,000

af/yr (AZ right is subservient to others)
California - 3,400,000

4) Upper Basin Colorado - 940,000
» perfected rights are senior, but remainder available only after obligation to Lower Utah - 450,000

New Mexico — 360,000

Basin has been met (some debate) ’
Arizona - 330,000
« AZ (50,000 affyr); CO 51.75%; UT (23%); WY (14%); NM (11.25%) Wyoming - 190,000
* Must deliver 75 maf/decade (generally accepted); 82.3 maf/yr (includes half of Nevada - 77,000

obligation to MX; some debate)
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2.2 million af depletion
(mid-July 2023 to

2.8 million af depletion
(early July 2024 to

mid-April 2024) 13 Febuary 2025)
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Rebuilding storage
requires that
annual drawdown
is less than annual
increase. This is
very hard!

increase in 2023: 8.4 maf
subsequent decrease: 2.2 maf
increase in 2024: 2.5 maf

ongoing decrease: 2.8 maf
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Three key parts of
the watershed on

attention about the

Oregon |

] Hydrologic Basin
Areas that receive
Colorado River watr

which to focus

environment

Mostly confined in
levees; needs
water

The Upper River:

Long segments of river remain
with relatively natural
hydrograph and sediment
supply; but there are several
severely dewatered rivers

The Grand Canyon:

Prisoner to water-supply
agreements concerning
reservoir operations and
annual releases

Schmidt, 2022
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The mainstem flow regimes of
Upper Basin are less perturbed
than in the Lower Basin,
because water must be moved
downstream.
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Grand Canyon

How to allocate storage between Lake Mead and Lake Powell? How to operate annual releases from Powell to Mead?

*  average storage in Powell+Mead is unlikely to be >50% of capacity; where to emphasize storage?

* Preferential storage in Lake Powell may be effective in controlling non-native fish invasions into Grand Canyon

*  Existing release strategy is to implement designer flows (controlled floods, bug flows) to mitigate adverse environmental impacts

* Annual releases are an important determinant of ecosystem condition in Grand Canyon and may be considered in new operating
agreements

15

* General pattern of basin storage:
¢ Mead: 30%
* Powell: 30%
* Upper Basin: 30%
* Lowerriver: 10%

* Although the ultimate cause of the water
crisis is declining watershed runoff, the
proximate cause is that consumption is not
quickly reduced during dry periods when
storage is already low

* Large drawdown of reservoir storage
occurred, primarily 2000-2005 and 2020-
2022

* Reservoirs are bathtubs. They should be
replenished, but it is hard to refill them if the
drains remain wide open.

* Key foci of environmental concern
* Upper Basin
* Grand Canyon
¢ Delta




