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U.S. Bureau of Reclamation

 U.S. Department of the Interior agency
« Established in 1902 in the 17 western

United States - ,
. a..nmm Montans North Dakata
- Largest wholesaler of water in U.S., L pag i i _
providing water to over 31 million | South Dakots |
people Nebr-ah:—‘{'

« Provides water to irrigate 10 million
acres of farmland, producing 60% of
the nation’s vegetables

« Second largest producer of
hydroelectric power, with 58
powerplants producing 40 billion KWH

« Over 600 dams and reservoirs ¢

 Includes Hoover, Parker, and Davis
dams and infrastructure for water
delivery on the lower Colorado River
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Lower Colorado Region
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Colorado River —
Operational Setting

* 16.5 million acre-feet (maf)
allocated annually

- 7.5 maf each to Upper and Lower
Basins

- 1.5 maf to Mexico

« 16 maf average annual “natural
flow” (from historical record)

- 14.8 maf in the Upper Basin and
1.3 maf in the Lower Basin

* Inflows are highly variable year to
year

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

« Operations and water deliveries
governed by the “Law of the
River”
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Adjacent areas
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Lake Mead

Lower Colorado River
Water Master Role

Lake Mohave

* The Boulder Canyon Project Act
(BCPA) of 1928 established the
Secretary of the Interior as Water ‘Davis Dam
Master of the Lower Colorado River  Lake Havasu

« Develop Annual Operating Plan for
Colorado River Reservoirs

« Administer water contracts Parker Dam

RECLaaLd

« Approve U.S. water orders

 Schedule water releases from R e
Hoover, Davis, and Parker Dams S, e

 Account for all mainstem water use
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Colorado River Drought

RECLAMATION
Managing Water in the West



Lake Mead near Hoover Dam in 2000 Lake Mead near Hoover Dam in 2016
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Lake Mead End of Month Elevation

Spillway Crest 1221 ft
September 1999 January 2019
| 95% of Capacity 40% of Capacity
Prior to 1999, Lake Mead was last at elevation 1,085.75 feet in May 1956.
In July 2016, Lake Mead was at its lowest elevation of 1,071.61 feet since it was first filled in the 1930s.
During the 1950s drought, Mead reached a low of 1,083.23 feet in April 1956.
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Water Budget at Lake Mead

Given current water demands in the Lower Basin and Mexico, and a minimum objective
release from Lake Powell (8.23 maf), Lake Mead storage declines by about 1.2 maf annually
(equivalent to about 12 feet in elevation).

Inflow 9.0 maf ‘E
Powell release + side inflows above Mead

Mexico Treaty allocation, plus balance of

downstream regulation, gains, and losses f

Mead evaporation loss -0.6 maf E
Balance -1.2 maf E
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Outflow -9.6 maf

Lower Basin State apportionments and




Lake Powell & Mead Storage and Percent Capacity
& Unregulated Inflow into Lake Powell

53% |53%

" 149%

112%
94%
80% |81%

Volume in MAF
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2000
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2003
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2014
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2016
2017
2018
2019

End of Water Year

=== Powell and Mead Storage (MAF) === nregulated Inflow into Powell (MAF)

Walues for Water Year 2019 are projected. Unregulated inflow is based on the latest CBRFC forecast dated February 15, 2019. Storage and percent capacity
are based on the February 2019 24-Month Study.

ZPercentages on the light blue line represent percent of average unregulated inflow into Lake Powell for a given water year. The percent of average is based
on the period of record from 1981-2010.
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Overview of the 2007 Interim Guidelines

* In place for an interim period from
2007 through 2026

* Provide for coordinated operations of
Lake Powell and Lake Mead at the full
range of reservoir conditions

 Establish the Intentionally Created
Surplus (ICS) mechanism

 Establish guidelines for determining a
shortage condition in the Lower Basin

» Does not include provisions for Mexico —
Operational agreements with Mexico are
established through “Minutes” by the
International Boundary and Water
Commission (IBWC)
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Lake Powell and Lake Mead Operational Diagrams
(According to the 2007 Interim Guidelines)

Lake Powell Lake Mead

3 L Elevation 1,229 feet (27.6 maf)
Elevation 3,711 feet (26.1 maf) k== e wecccccccccccncccccccccccccccccccccccccccccccee" 26 26 Elevation 1,219.6feet (26.1 maf)
Flood Control Surplus or Quantified Surplus Condition
Elevation 3,700 feet (24.3 maf) 24 24 Deliver >7.5 maf
————————————————— Elevation 1,200 feet (23.1 maf)
Equalization Tier 22 22
Equalize, avoid spills or release 8.23 maf
20 20 | Domestic Surplus or ICS Surplus Condition
53 g Deliver > 7.5 maf
Equalization Elevations (2008-2026) 18 E E 18
Elevation 3,636feet (15.5maf) § — — — — — — — — — — — — — — ] E =
o
t03,666feet (19.3 maf) E “twpb--——-—-————— - - - - —— Elevation 1,145 feet (16.2 maf)
16 ¢ o 16
B3
5 c
Upper Elevation Balancing Tier 1= 2"
pr € E z Normal or ICS Surplus Condition
Release 8.23 maf = = Deliver > 7.5 maf
If Lake Mead < 1,075 feet, balance contents 127 -E 12 o
. . ]
with a min/max release of 7.0 and 9.0 maf g E - 2/26/19: 1,088 feet
2 r
2/26/19: 3,572 feet a7 faar (8.5 )\ e o o . ] A, — — — Flevation 1,075 feet (9.6 maf)~ 10.7 maf (41% Full)
9.3 maf (38% Full Mﬂm - - 2 ¢ Shortage Condition - Tier 1
-3 maf (38% Full) Mid-Elevation Release Tier g " S g | Deliver 7.167 maf Elevation 1,050 eet (7.7 mef]
e — ———————— evation 1,050 feet (7.7 ma
e TR Shortage Condition - Tier 2
If Lake Mead < 1,025 feet, release 8.23 maf -
. o |osiverzommat | ‘ ;
Elevation 3,525 feet (5.9 maf) e e e I Elevation 1,025 feet (6.0 maf)

Shortage Condition - Tier 3
Deliver 7.000 maf; further measures
may be undertaken!

Lower Elevation Balancing Tier
Balance contents with 4 4
amin/max release of 7.0 and 9.5 maf

Elevation 3,370 feet (0.0 maf) Elevation 895 feet (0.0 maf)

1 Whenever Lake Mead is below elevation 1,025 feet, the Secretary shall consider whether hydrologic conditions together with anticipated deliveries to the Lower
Division States and Mexico is likely to cause the elevation at Lake Mead to fall below 1,000 feet. Such consideration, in consultation with the Basin States, may
result in the undertaking of further measures, consistent with applicable Federal law.
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Current and Projected Conditions
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Colorado River Basin Storage
(as of February 26, 2019)

. Percent Storage Elevation
Reservolir
Full (MAF) (Feet)
Lake Powell 38% 9.3 3,572
Lake Mead 41% 10.7 1,088
Total System 4504 6.7 NA
Storage*

*Total system storage was 53% or 31.6 maf this time last year
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Upper Colorado River Basin
Water Year 2019 Snowpack and Observed Inflow

Colorado River Basin Above Lake Powell
120 -

L ake POW el | PAST FTURE Snowpack was 116% of
UnreQU|ated IanOW 100 | median as of Feb 25, 2019
Forecast

80 -

(dated 02/15/19)

60 -

April-July 2019
84% of average

40 -

20 A

Percent of Seasonal Median Peak Snow Water Equivalent

Water Year 2019

0) 0 ! | | | | | | |
78 A) Of ave r ag e 1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep
——Median ====\Water Year: 2019 e===\Vater Year: 2018
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Elevation (feet above msl)

1,150

1,125 -

1,100 -

Lake Mead End of Month Elevations

Projections from the January and February 2019 24-Month Study Inflow Scenarios

Surplus Conditions

1,145 ft and above

Historical

Normal Condition
1,075 to 1,145 ft

S SREEEEEESS

4+

Future

Most Probable End of CY 2019
Projection: 1,071.6 feet (36% full)
Min/Max Range: 1,061 to 1,081 feet

Most Probable End of CY 2020
Projection: 1,058.0 feet (32% full)
Min/Max Range: 1,041 to 1,080 feet
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= === January 2019 Probable Minimum Inflow with a Lake Powell release of 8.23 maf in WY 2019 and 7.48 maf in WY 2020

= Historical Elevations

January 2019 Probable Maximum Inflow with a Lake Powell release of 9.00 maf in WY 2019 and WY 2020
= = February 2019 Most Probable Inflow with a Lake Powell release of 8.91 maf in WY 2019 and 7.48 maf in WY 2020
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Lake Mead End-of-Calendar Year Elevation

Powell WY Release (maf)

8.23 8.98 8.24 8.24 12.52 9.47 8.23 7.48 9.0 9.0 9.0 9.0
1,150 Surplus Condition
. | Adoption of
1,125 2007 Interim Guidelines
Actual CY 2018 elevation
was 1,081.46 feet
1,100
Mormal or ICS
Surplus Condition
1,075
IBWC
Level 1 Shortage Condition Minute 318 IBWC
Minute 319
1,050
o Pilot System Conservation Program
Level 2 Shortage Condition and Lower Basin Drought MOU
IBWC
1,025" Minute 323
Level 3 Shortage Condition
and reconsultation under the
2007 Interim Guidelines
1,000'
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
I 5 1CS — Nexico's Water Reserve
s Other Voluntary Contributions I Systern Conservation Water
Actual Elevation == == Hypothetical Elevation without Storage/Conservation Programs
End of calendar year 2018 balances of U.S. ICS and Mexico’s Water Reserve, system conservation water, and
17 other voluntary contributions to Lake Mead are provisional and subject to change. RECLAMATION
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Risk of Lake Mead < 1,020’

5.7 maf \1,020’
22% \ /
Full Hydrology (1906-2015) Stress Test Hydrology (1988-2015)
100% 100%
2007 Projections 2007 Projections
90% (1906-2005 hydrology) (1906-2005 hydrology) 90%
80% No DCP e NO DCP 80%
(August 2018 Prcjections) (August 2018 Projections)
70% == \With DCP mme \N1th DCP 70%
(August 2018 (August 2018
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Tribal Water Study
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Tribal Water Study

 Builds on limited assessment
of tribal water issues In
Colorado River Basin Study

« Conducted jointly by
Reclamation and Ten Tribes
Partnership

* Final Report Published in
2018

* Objectives
e Assess current and future water
development for TTP Tribes

» Assess system impacts resulting
from development of tribal water

« |dentify tribal water development
challenges and opportunities

Available online: https://www.usbr.gov/lc/region/programs/crbstudy/tribalwaterstudy.html
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Tribal Water Study

Water Use and Development Findings

« Total Partnership tribes’ water rights, including unsettled diversion
claims, nearly 2.8 MAFY

 Partnership tribes currently divert approximately 1.4 MAFY, mostly
for agricultural purposes

« Under rapid development scenarios, most tribes anticipate
diverting full rights by 2040

» Modeling metrics indicates that Colorado River System more
Impacted by future hydrology than tribal development

« Modeling indicates a slight decrease in Lake Powell elevations and
Increase in Lower Basin shortage due to higher rates of tribal water
development
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