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Presentation Outline
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 Current State of the System

» Cooperative Efforts over Past 20 years
 Challenges Moving Forward

* Discussion
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Overview of the Colorado
River System

 16.5 million acre-feet (maf) allocated annually

« 7.5 maf each to Upper and Lower Basins i
Lake Powell/

e 1.5 maf to Mexico onash
'G_______I___en Canyon

« ~16 maf average annual “natural flow" (from

historical record) Sl ead/ 4
« 14.8 maf in the Upper Basin and 1.3 maf in the AR TN,
Lower Basin

* Inflows are highly variable year to year

« 60 maf of storage (~4 times the annual
average inflow)

« Operations and water deliveries governed by
the “Law of the River”
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Colorado River
Water Allocations

* Upper & Lower Basins
* 1922 Compact

* Lower Basin (AZ, CA, NV)*
* 1928 Boulder Canyon Project Act

* Mexico
* 1944 US/Mexico Treaty

Upper Basin (CO, NM, UT, WY)
* 1948 Upper Basin Compact

* 1963 Arizona v. California
* Supreme Court
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Annual Water Apportionment/Allocation’

percent? acre-feet
Upper Basin
Arizona - 50,000
Colorado 51.75% 3,855,375
New Mexico 11.25% 838,125
Utah 23.00% 1,716,500
Wyoming 14.00% 1,043,000
Total 7,500,000
Lower Basin
Arizona - 2,800,000
California - 4,400,000
Nevada - 300,000
Total 7,500,000
Mexico 1,500,000

1All U.S. entitlements, including tribal rights, are included in these apportionments.

2Percentages are listed for the Upper Basin as the 1948 Upper Basin Compact apportioned the available water on a percentage basis to Colorado,
New Mexico, Utah, and Wyoming, after apportioning a fixed volume to Arizona.




Historical Colorado River Basin Supply & Use

25

[
(=}

Million Acre-Feet
[y
(0, ]

=
(=}

0
1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

ANNUAL BASIN WATER SUPPLY ANNUAL BASIN WATER USE
10-YEAR MOVING AVERAGE BASIN WATER SUPPLY 10-YEAR MOVING AVERAGE BASIN WATER USE




Colorado River Drought

The period from 2000-2022 is provisionally the driest
23-year period on record.

In addition, the period from 2012-2021 is provisionally
the driest 10-year period ever recorded, supplanting =
the previous driest 10-year period from 2000-2009.

Only five years of above-average inflow have occurred | =
in the last 23 years.

While tree-ring reconstructions show more severe droughts over the past 1,200 years (e.g., a
drought in the mid 1100s), this current 23-year period is projected to be among the driest of the
1,200-year period

We are likely seeing aridification as evidenced by higher temperatures, declining snowpacks,
earlier runoff, more rain than snow, etc.



Status of Lake Powell and Lake Mead
December 1999

Lake Powell % Capacity Lake Mead

3,700.0 ft (24.3 maf) _ _ _ _ . 96
1,127.8 m (30.0 bm?)

1,219.6 ft (26.1 maf)
371.7 m (32.2 bm?)

3,681.3ft (21.4maf) | | gg

1,122.1 m (26.5 bm?)
3,660.0 ft (18.5maf) \-——~--——=--—=-=-—=======———=-—-~
1,115.6 m (22.8 bm?)

1,145.0 ft (16.2 maf)
349.0 m (20.0 bm3)

1,090.0 ft (10.9 maf)
332.2m (13.4 bm?)

1,075.0 ft (9.6 maf)
327.7 m (11.8 bm?3)

1,025.0 ft (6.0 maf)
312.4 m (7.4 bm?)

3,575.0 ft (9.5Maf) N = === — === == === === = —
1,089.7 m (11.7 bm?)

3,525.0 ft (5.9 maf) - ———-—-—-—-------
1,074.4 m (7.3 bm?)

3,370.0 ft (0.0 Maf) N\ = = — — — — —
1,027.2 m (0.0 bm3)

895.0 ft (0.0 maf)
272.8 m (0.0 bmd)

Dead Storage (1.9 maf)
(2.3 bm?3)

Dead Storage (2.5 maf)
(3.1 bm?3)

Notes
Units: feet (ft); meter (m); million acre-feet (maf); billion cubic meters (bm?3)
- Water stored in Dead Storage cannot be released or withdrawn from the reservoir and, therefore, is not available for use.
- Schematic is for illustrative purposes only and is not to scale.




Status of Lake Powell and Lake Mead
November 1, 2022

Lake Powell

3,700.0 ft (24.3 maf)
1,127.8 m (30.0 bm?)

3,660.0 ft (18.5maf) -~ ——-------=---==--==---=---
1,115.6 m (22.8 bm?)

3,575.0ft (9.5 maf) N\ -~ == === === === === -1
1,089.7 m (11.7 bm?) 3,529.9 ft (5.8 maf)
1,075.9 m (7.2 bmd)

3,525.0ft (5.9maf)N\-—-—--—-—-—-—-—------
1,074.4 m (7.3 bm3)

1,063.8 m (4.6 bm’)

3,370.0 ft (0.0 maf)
1,027.2 m (0.0 bm3)

Dead Storage (1.9 maf)
(2.3 bm3)

Notes
Units: feet (ft); meter (m); million acre-feet (maf); billion cubic meters (bm?3)

Water stored in Dead Storage cannot be released or withdrawn from the reservoir and, therefore, is not available for use.

Schematic is for illustrative purposes only and is not to scale.
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Lake Mead

1,219.6 ft (26.1 maf)
371.7 m (32.2 bm3)

—————————————————————————— 1,145.0 ft (16.2 maf)
349.0 m (20.0 bm?)

1,090.0 ft (10.9 maf)
332.2m (13.4 bm?)

—————————————————— 1,075.0 ft (9.6 maf)
327.7 m (11.8 bm?)

1,025.0 ft (6.0 maf)
312.4 m (7.4 bm?)

895.0 ft (0.0 maf)
272.8 m (0.0 bm?)

Dead Storage (2.5 maf)
(3.1 bm?3)




Lake Powell Key Elevations

Lake Powell

| 3,700 ft!
(Full pool)

The target elevation of
3,525 ft provides
Lake Powell with a
35-vertical-foot buffer
Glen designed to minimize
the risk of dropping
Canyon below the minimum

3,525 ft .———-_‘ Dam power pool
‘ — :
m » elevation of

(No longer able to use

3,370 ft ____water to produce powe I~ 3, 490 ft.

P~
No lo bleto
f Feet above sea level L [ o \
- Colorado River Basin \ ’—‘
hrough d )
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Presenter Notes
Presentation Notes
Elevation 3,525 feet is the target elevation, the elevation that allows time for response actions to protect the reservoir’s water level. 
Elevation 3,490 feet is the minimum power pool (MPP) at Lake Powell. In the Upper Colorado Basin (UCB) drought conditions have resulted in projections indicating that Lake Powell could drop below minimum power pool (MPP) sometime in 2023. Power would still be generated until MPP is reached. 
The dam can release water below minimum power pool through the bypass jets until elevation 3,370. feet, which is then top of dead pool. Below this elevation and no water can be released.
Glen Canyon Dam was not envisioned to operate solely through the outlet works for an extended period of time and operating below elevation 3,490 feet (or minimum power pool) increases risks to water delivery and potential adverse impacts to downstream resources and infrastructure. 
On the next slide I’ll get into more detail on what we’re doing to protect these critical elevations. 
Water to the City of Page, Arizona is supplied from Glen Canyon Dam. The city also provides water to LeChee Chapter of the Navajo Nation. Reclamation estimates that below elevation 3,465 feet water supply intakes would not function. Reclamation staff are actively working with local officials about this concern and a modification that would allow for water to be supplied from a greater depth in the reservoir.  
The Bureau of Reclamation is committed to operating Glen Canyon Dam in a safe manner and maintaining reliable downstream releases.  



Reservoir Storage (million acre-feet)
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Lake Powell and Lake Mead Combined Storage

1968 1970 Long Range Operating Criteria ot t1999 2001 Interim Surplus Guidelines
. . -stream
Colorado I;nr\:;;fta:cr: 1974 1992 Storage Rule 2003 Colorado River Water Delivery
|Combined maximumcapacity | _ | _ _ _ |coloradoRiverBasin  _ _ Grand canyon| _ _ _ __ _| | [remel@atoeR
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1956 2019
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Upper Colorado River Basin Mexico (Min. 319 Wat.er
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30 US-Mexico Water
Treaty
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2007 Interim Guidelines

» Key provisions:

— Coordinated operation for Lake Powell and Lake Mead
is specified throughout the full range of operation

— Strategy for shortages in the Lower Basin is specified,
including a provision to consult if additional shortages
are warranted

— Mechanism (Intentionally Created Surplus or ICS) is
= & =) established to encourage efficient and flexible water use
e in the Lower Basin

/ ;0 < In place for an interim period (through 2026)
« States agree to consult prior to litigation
* Do not include provisions for Mexico
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Lake Mead End of Calendar Year Elevation

1,150 Surplus Condition
. |Adoption of
1,125" 12007 Interim Guidelines
1,100
Normal or ICS
Surplus Condition
1,075' Level 1 Shortage Condition
IBWC
Minute 318
IBWC
Level 2 Shortage Condition Minute 319
1,050’
Pilot System Conservation
Level 3 Shortage Condition and Program and Lower Basin
reconsultation under the 2007 Interim Drought MOU IBWC
Guidelines Minute 323 DCP &
1,025' BWSCP
1,000’

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019




Cooperation with Mexico (Minutes 318, 319, 323)

R
|

 Allowed Mexico to defer delivery of allotted
water (2010 — 2013) due to 2010 earthquake

 Implements surplus and shortage sharing and
ability to store water in Lake Mead

 Provides for investment by U.S. entities
(Federal and non-Federal) in water
infrastructure and environmental projects in
Mexico

* Implements a “Binational Water Scarcity
Contingency Plan” (in effect when U.S.
implements a Drought Contingency Plan) for
actions to reduce the risk of reaching critical

elevations at Lake Mead
* In place for an interim period (2026)




R — - r

exicali Valley =
LR magnltude)

ol il e ] Sy













Drought Contingency Plan Signing Ceremony
May 20, 2019




2007 Interim Guidelines, Minute 323, Lower Basin Drought Contingency Plan,

and Binational Water Scarcity Contingency Plan
Total Volumes (kaf)

Lake Mead
Elevation
(feet msl)

2007 Interim
Guidelines
Shortages

Minute 323
Delivery
Reductions

Total
Combined
Reductions

DCP Water
Savings
Contributions

Binational
Water
Scarcity
Contingency
Plan Savings

Combined Volumes by Country
US: (2007 Interim Guidelines Shortages +
DCP Contributions)
Mexico: (Minute 323 Delivery Reductions +
Binational Water Scarcity Contingency Plan
Savings)

Total
Combined
Volumes

Lower
Basin
States +
Mexico

Mexico

Lower
Basin

States
Total

Lower
Basin
States +
Mexico

(/]

200

241

533

613

617

721

867

1,013

917

1,071

967

1,129

1,017

1,188

1,100

1,375
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Lake Mead Storage and Conservation’

Lake Powell WY Release (maf)

8.23 8.98 8.24 8.23 12.5 9.47 8.23 7.48

9.00 9.00 9.00

9.00

9.00 8.23 8.23

Surnlus Conditinon

Mormal or ICS
Surplus Condition

Level 1 Shortage Condition

Level 2 Shortage Condition

Level 3 Shortage Condition
and reconsultation under the
\2[][]? Interim Guidelines

Adoption of IBWC IB1WC
2007 Interim Guidelines Minute 318 Minute 319

950

Pilot System
Conservation
Program & Lower
Basin Drought MOU

IBWC
Minute 323

DCP &
BWSCP

2007 2008 2008 2010 2011 2012 2013 2014
mm Sy stemn Consenvation Water

Mexico's Water Reserve and Recoverable Water Savings
|5 |CS (2007 Guidelines)
= == Hypothetical Elevation without Storage / Conservation Programs

2015 2016 2017

2018

mmm Other Conservation Activities

mmmmm CCFP Contributions
o 1Al Elevation

2019

2020



Presenter Notes
Presentation Notes
This slide illustrates the impact that ICS creation, Mexican deferred deliveries, Mexican water reserve, Pilot System Conservation Plans, and Drought Contingency Plan contributions have had on the elevation of Lake Mead. 

Conservation volume is about 4.5 maf. Essentially, Lake Mead would have ended 2021 about 68 feet lower than it did with all of the various conservation plans. 


Southern Nevada Water Authority’s 3" Intake
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Projected December 2023
Dry Hydrology from October CRMMS-ESP*

Lake Powell

3,700.0 ft (24.3 maf)
1,127.8 m (30.0 bm?)

3,660.0 ft (18.5 maf)
1,115.6 m (22.8 bm?3)

3,575.0 ft (9.5 maf)
1,089.7 m (11.7 bm?)

3,525.0 ft (5.9 maf)

1,074.4m (7.3bm°)  \7°063.8 m (4.6 brd)

3,454.0 ft (2.3 maf]
,052.8 m (2.8 bm?

3,370.0 ft (0.0 maf)
1,027.2 m (0.0 bm3)

Dead Storage (1.9 maf)
(2.3 bm?3)

Notes

*  CRMMS Ensemble Output 2001-2002 Sequence (subject to change)

- Units: feet (ft); meter (m); million acre-feet (maf); billion cubic meters (bm?3)
23 -

Schematic is for illustrative purposes only and is not to scale.

% Capacity

21

Water stored in Dead Storage cannot be released or withdrawn from the reservoir and, therefore, is not available for use.

Lake Mead

1,219.6 ft (26.1 maf)
371.7 m (32.2 bm?)

1,145.0 ft (16.2 maf)
349.0 m (20.0 bm3)

1,090.0 ft (10.9 maf)
332.2m (13.4 bm?)

1,075.0 ft (9.6 maf)
327.7 m (11.8 bm?3)

1,025.0 ft (6.0 maf)
312.4 m (7.4 bm?)

895.0 ft (0.0 maf)
272.8 m (0.0 bm?3)

Dead Storage (2.5 maf)
(3.1 bm3)




Next Steps

« Commissioner Touton’s call in
June, 2022 for a Basin-wide
plan to reduce deliveries by

two to 4 million acre-feet in
2023

* Federal Notice of Intent to
revise the 2007 Interim
Guidelines, potentially
changing Lake Powell and
Lake Mead releases (October

28, 2022)
 Unilateral Federal action?




...

Collaborative, Incremental Approach - Past 20 Years

* Finding flexibilities within the
existing Law of the River

* Establishing and nurturing basin-
wide relationships

* Putting solutions in place for an
interim period

* Can this approach still work? (i.e.,
sufficient commitment and enough
time)

—
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