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The Colorado River: Overview, Operations, and Current
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Supplemental Environmental Impact Statement for
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b. Inflation Reduction Act
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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

Largest wholesaler of water in U.S., providing
water to over 40 million people
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Interior Region 5:
Missouri Basin

Interior Region 9:

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, Davis, and Parker dams and
infrastructure for water delivery on the lower
Colorado River
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Interior Region 8: Lower Colorado Basin
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The Colorado River: Overview, Operations,
and Current Conditions

> Drought Response Efforts

» Current and Projected System Conditions
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Coldrado River Basin

Colorado River Basin i i
Hydrology "

Hishpsanio

e 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 — = - q
by the “Law of the River” " :m B - @
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Presenter Notes
Presentation Notes
Points to make:
  Basin is characterized by highly variable hydrology and we have constructed a large amount of storage to deal with that variability – 4x average annual inflow
  Store water in the high flow years so that deliveries can be made in low flow years
  As demand has increased over time, our margin has become tighter, particularly in the Lower Basin


.

Lower Colorado River
Management Objectives

* Provide flood control and river regulation
* Meet U.S. water orders

* Meet water delivery and salinity
requirements under the 1944 U.S.-Mexico
Water Treaty and Minutes

* Generate hydropower

* Implement LCR Multi-Species Conservation
Program

« Support recreational opportunities



Presenter Notes
Presentation Notes
Key Points:

Lower Colorado River Management Objectives
Provide flood control and river regulation
Provide water supply to help meet water orders in the lower basin and Mexico
Generate hydropower
Implement LCR Multi-Species Conservation Program (which includes habitat enhancement and recovery of endangered species through MSCP)
Support recreational opportunities


Lower Colorado River “Water Master” Role

« Boulder Canyon Project Act of 1928 established
the Secretary of the Interior as Water Master of
the Lower Colorado River

« Mission of Boulder Canyon Operations Office:
Implement the Water Master role for the
Secretary of the Interior

« Develop Annual Operating Plan for
Colorado River Reservoirs

« Schedule water releases from Hoover,
Davis, and Parker Dams

« Administer water entitlements
« Approve U.S. water orders

« Account for all water use


Presenter Notes
Presentation Notes
Key Points:

A unique aspect of the Lower Colorado is that the Secretary of Interior is Water Master and performs a role similar to state engineers on other river systems in the west, as established in the 1928 Boulder Canyon Project Act.
The Water Master role is carried out by the Lower Colorado Region on behalf of the Secretary.
Core functions of the Water Master role include:
Develop the Annual Operating Plan for Colorado River Reservoirs
Administer water contracts
Approve water orders for U.S. contractors
Entitlement holders have permanent Colorado River water delivery contracts (essentially no charge for the delivery of water)
Schedule water releases from Hoover, Davis, and Parker Dams
Including real-time data collection on river flows and diversions
Account for all water use and verify conservation programs


State of the System (Water Years 1999-2023)'2

Volume in MAF

Unregulated Inflow into Lake Powell
Powell-Mead Storage and Percent Capacity
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End of Water Year
=== Powell and Mead Storage (MAF) e===sUnregulated Inflow into Powell (MAF)

1Values for Water Year 2023 are projected. Unregulated inflow is based on the latest CBRFC forecast dated May 4, 2023. Storage and percent capacity are based on the May
2023 24-Month Study.

2 Percentages 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 for Water Years 1999-2021. Percent of average from Water Year 2022 to present is based on the period of record from 1991-2020.



Presenter Notes
Presentation Notes
This figure illustrates the impact of the drought at the beginning of the 21st century  as well as the impact that the 2007 Interim Guidelines have had on keeping Lake Powell and Lake Mead from falling to critical elevations.

Lake Mead and Lake Powell were essentially full by 2000. The five back-to-back below average years resulted in the combined storage of the reservoirs falling to just below half full. 

During this time, the 7 basin states were working on developing a new set of operating criteria that would allow for more robust operations under drought conditions.

It is important to note that between 2000 and 2021, only 5 years have had above average runoff and they happened infrequently. 

Having Lake Powell and Lake Mead operating at near half capacity for such a long period of time is a testament to the robustness of the operating guidelines; however, the drought is ongoing and additional efforts are likely necessary to prevent Lake Powell and Lake Mead from falling to critical elevations. 


Water Year Snowpack and Precipitation’

as of May 15, 2023

30

Colorado River Basin Above Lake Powell

25
Colorado River Basin
above Lake Powell
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Water Year 2023

SWE peaked at 161% of PAST FUTURE
the peak seasonal median h < >

on April 7, 2023.
Colorado Basin River Forecast Center
Dated May 4, 2023

<
c
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S
L 3 Lake Powell Unregulated maf % of
Precipitation w 13 Inflow Forecast Average
(year-to-date) £
2 April - July 2023 11.00 172%
121% of average 210 -
& Water Year 2023 14.17 148%
Current Snowpack
5 i
155% of median
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 1991-2020 e=\Nater Year: 2022 ==\Nater Year: 2023

"Statistics are based on the 30-year period of record from 1991-2020.
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Water Year 2023

Precipitation & Snowpack!
as of May 15, 2023

Upper Colorado River Basin Salt - Verde River Basin

Colorado River Basin Above Lake Powell Salt - Verde River Basin
30 14
SWE peaked at 246% of PAST FUTURE
the peak seasonal median D
SWE peaked at 161% of bast | FUTURE 12 on March 3, 2023.
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the peak seasonal median
on April 7, 2023.
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1-Oct 1-Nov 1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 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 1991-2020 ===\Nater Year: 2022 ===\\ater Year: 2023 ——Median 1991-2020 ===\\ater Year: 2022 ===\Nater Year: 2023

Precipitation - 121% Precipitation - 155%
Basin Snowpack - 155% Basin Snowpack - NA%

T Percent of normal precipitation is based on an arithmetic mean, or average; percent of normal snowpack is based on the median value for a given date. Water Year statistics
are based on the 30-year period from 719971-2020.



Presenter Notes
Presentation Notes
This slide shows the Water year 2023 Precipitation and snowpack as of yesterday.
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Comparison with History

Lake Powell Water Year Unregulated Inflow
Forecast as of May 4, 2023

12.81 maf (133%)

May Most Prob: 14.17 maf (148%)
—| May Prob Max: 16.31 maf (170%)

May Prob Min:

| Water Year 2023 Final Forecast !

o
N

25

T T
Lo o Yo o
~ ~

(Jew) awnjop mojjuj pajejnbasun

€20C XeN
€20¢ 1SON
€20C UIN
¢c0oc
Lcoc
0¢c0c
610¢
810¢
1102
910¢
§loc
1444
€10¢
cloc
Loc
(014074
6002
800¢
£00¢
9002
G00Z
¥00¢
€00¢
c00¢
L00C
000¢
6661
8661
1661
9661
G661
v661
€661
c661
1661
0661
6861
8861
1861
9861
G861
861
€861
Z861
1861
0861
6161
8.6l
1161
9/61
G/61
V.61
€161
cl6l
1461
0461
6961
8961
1961
9961
G961
961

— — = Average Water Year Inflow: 1991-2020 (9.60 maf)

mmmm Water Year Inflow
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Presenter Notes
Presentation Notes
Changes since April Final Forecast Dated 4/4/23

April – July decrease from 11.3 maf (177%) to 11.1 maf (174%)

WY23 Increase from 14.47 (151%) to 14.27 maf (149%)

Min/Max Range of 12.27 maf (128%) to 17.86 maf (186%)
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The Colorado River:
Overview, Operations, and Current Conditions

» Overview of Basin

» Current and Projected System Conditions




" Colorado River Drought

Lake Mead near Hoover Dam in 2022


Presenter Notes
Presentation Notes
Key Points:
2000 (Mead & Powell combined about 95% full)
Lake Mead dropped from approximately 130 feet (39.6 meters) from the beginning of 2000 to the end of 2010.
130 feet (39.6 meters) is the approximate height of the “bathtub rings” in the more recent picture.
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Drought Plans

e 2007 Interim Guidelines

« Established a shortage framework for the
Lower Basin

* Incentivized storage of water in Lake Mead

* Drought Contingency Plan of 2019
* Supplement to 2007 Interim Guidelines

« Mandatory reductions at specific Lake Mead
elevations

* Established foundation for Upper Basin
water storage as part of a future demand
management program.



Presenter Notes
Presentation Notes
Key Points:

In 1999 Lake Mead and Powell combined were at 95% of capacity. The period from 2000 – 2004 was the driest 5-year period ever recorded and combined storage dropped below 50%.

In place for an interim period (2007 through 2026)

Provide for coordinated operations of Lake Powell and Lake Mead to minimize Lower Basin shortages and Upper Basin curtailments
Previously, operations were only coordinated at the highest elevations – to avoid spills and address flood control conditions

Encourage efficient use and management of Colorado River water through the Intentionally Create Surplus (ICS) mechanism
Previously Colorado River water was “Use it or lose it” – there weren’t mechanisms in place to encourage conservation and allow flexibility to the states to manage their water resources 

Establish guidelines for determining shortages in the Lower Basin

Does not include provisions for Mexico – This required a Minute to the 1944 Treaty

Operations specified through the full range of operation for Lake Powell and Lake Mead
Encourage efficient and flexible use and management of Colorado River water through the ICS mechanism
Strategy for shortages in the Lower Basin, including a provision for additional shortages if warranted2
In place for an interim period (through 2026) to gain valuable operational experience
Basin States agree to consult before resorting to litigation
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The Colorado River:
Overview, Operations, and Current Conditions

» Overview of Basin

> Drought Response Efforts




®
Colorado River Basin Storage

(as of May 14, 2023)

Reservoir Percent Full Storage Elevation
(maf) (feet)
Lake Powell 27% 6.33 3,538.09
Lake Mead 30% 7.80 1,051.60
Total System Storage 36% 21.11 - - -

Total system storage was 34% of capacity, or 20.33 maf in storage, at this time @
last year.

17


Presenter Notes
Presentation Notes
Powell
January 1, 2021 elevation of 3,582.06 ft, up/down XX ft
January 1, 2022 elevation of 3,537.17 ft, up/down XX ft

Mead
January 1, 2021 elevation of 1,083.79 ft, up/down XX ft
January 1, 2022 elevation of 1,066.43 ft, up/down XX ft


Lake Mead Capacity

1,219.6 ft 26.1 maf
1,145 ft 16.2 maf
168.00 ft
1,075 ft 9.6 maf
‘ EEEN EEEEER *
T Shortage Conditions
101.60 ft
950 ft 2.0 maf
Minimum Power Pool
895 ft 0.0 maf
Dead Pool
Not to scale

As of May 14, 2023

18




Supplemental Environmental Impact Statement
for Near-term Colorado River Operations

* The supplement is to the Colorado River
Interim Guidelines for Lower Basin Shortages
and Coordinated Operations for Lake Powell
and Lake Mead, referred to as the 2007
Interim Guidelines.

« This week, three Lower Basin States
submitted a consensus-based proposal.

« Temporarily being withdrawn from the
Federal Register to fully analyze the states’
proposal and include in a future publication.

U.S-Department of the Interior
Bureau of Reclamation

Upper and-Lower Colorado Basins

« See press release at www.doi.gov for detalls.
N _—aa——————

https://www.usbr.gov/ColoradoRiverBasin/SEIS.html

19



Presenter Notes
Presentation Notes
Submit SEIS comments to CRInterimops@usbr.gov   
�

http://www.doi.gov/
https://www.usbr.gov/ColoradoRiverBasin/SEIS.html
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Reclamation Funding Opportunities

* Bipartisan Infrastructure Law (BIL)
 Inflation Reduction Act (IRA)
* WaterSMART program




Bipartisan Infrastructure Law (BIL) Funding
for WaterSMART over five years (2022-2026)

« $100 million: Cooperative Watershed Management Program

$100 million: Multi-Benefit Projects to Improve Watershed Health

$250 million:
$250 million:
$400 million:
$450 million:

$550 million:

Aquatic Ecosystems Restoration and Protection Projects
Desalination Projects

WaterSMART Grants

Large Scale Water Recycling

Water Reclamation and Reuse Program

» More information about BIL implementation available at usbr.gov/bil/

Note: BIL is also known as the Infrastructure Investment and Jobs Act.

21



https://www.usbr.gov/bil/

Inflation Reduction Act (IRA) of 2022

* The drought provision provides $4 billion dollars to the

Bureau of Reclamation, more than doubling its annual
budget.

» Legislation to tackle climate crisis

» More information about IRA at usbr.gov/inflation-reduction-act

22



WaterSMART Program Framework

Water

BeearamY | Titexvi | WaterSMART | Conservation |
Program Grants Field Services y
Program Drought Cooperative
= Response Watershed
6 g Program Management

¥
AS P
i - 97

N ‘T Program

Collaborative Water Conservationl Water Conservation >

: Water Reclamation |
Planning it FL s and Efficiency  J Planning and Design Planning and e
Building Resiliency Watershed
Management and
Restoration

Supports water supply reliability for multiple water users

23



WaterSMART Program Website Links

Basin Studies - usbr.gov/watersmart/bsp/
Applied Science Grants - usbr.gov/watersmart/appliedscience/

Basin Study Program

Water Recycling and Title XVI Program - usbr.gov/watersmart/tltle/
. . Large Scale Water Recycling Program — usbr.gov/watersmart/largescale/
Desalination Programs Desalination Projects - usbr.gov/watersmart/desalination/

WaterSMART BAGE and Energy Efficiency Grants (WEEG) - usbr.gov/watersmart/weeg/
Small-Scale Water Efficiency Grants (SWEP) - usbr.gov/watersmart/swep/
Environmental Water Resources Projects - usbr.gov/watersmart/ewrp/

Grants

VUYL Y EY=TVEY e Lo W T fo NY-TQVUTL-TR M o Te [E T MU L@ Y YW usbr.gov/Ic/region/g4000/wtrconsv.html

Drought Response Program [INeI&lVL (Il [117

Cooperative Watershed Management Program (CWMP) ESREVATEIESuE eVl

AV [TEL ([l TS (S  WIES T E LT W (o] [-Ta S usbr.gov/watersmart/aquatic/

New program currently under development. More information coming
soon.

Planning and Project Design Grants

24> Note: Successful proposals from prior years are available on the program websites


https://www.usbr.gov/watersmart/bsp/index.html
https://www.usbr.gov/watersmart/appliedscience/index.html
https://www.usbr.gov/watersmart/title/index.html
https://www.usbr.gov/watersmart/largescale/index.html
https://www.usbr.gov/watersmart/desalination/index.html
https://www.usbr.gov/watersmart/weeg/index.html
https://www.usbr.gov/watersmart/swep/index.html
https://www.usbr.gov/watersmart/ewrp
https://www.usbr.gov/lc/region/g4000/wtrconsv.html
https://www.usbr.gov/drought/
https://www.usbr.gov/watersmart/cwmp/index.html
https://www.usbr.gov/watersmart/aquatic/index.html

More Information about Funding Opportunities

WaterSMART funding announcements are posted on the Grants.gov website.

Reclamation’s WaterSMART Website, Funding Schedule, Dashboard, and Data

Visualization Tool: usbr.gov/watersmart/

To request to receive WaterSMART Program updates, complete the request form on the

WaterSMART website. Or, send an email to watersmart@usbr.gov.

25

Notice of Funding Opportunity (NOFO) open or expected in coming months for:

Aquatic Ecosystem Restoration Program (closes June 1, 2023)

Water Conservation Field Services Program (WCFSP) (closes June 1, 2023 and October 13, 2023)
Applied Science Grants (expected to open May 2023)

Planning and Project Design Grants (expected to open May 2023)

Drought Resiliency Projects (expected to open May 2023)

Large Scale Water Recycling (expected to open early June 2023)

Title XVI Projects & Desalination Construction (expected to open late June 2023)

Cooperative Watershed Management Program: Phase | (expected to open early July 2023)
Small-Scale Water Efficiency Projects (SWEP) (expected to open early August 2023)



https://www.grants.gov/
https://www.usbr.gov/watersmart/
mailto:watersmart@usbr.gov

Information:

Colorado River:

« Operations and Current Conditions, https://www.usbr.gov/Ic/riverops.html

* Supplemental Environmental Impact Statement

Colorado River Basin | Bureau of Reclamation (usbr.gov)

» Submit comments to CRInterimops@usbr.gov

= == Funding:

WaterSMART | Bureau of Reclamation (usbr.gov)

Small Storage Program | Bureau of Reclamation (usbr.gov)
Home | GRANTS.GOV

T e ——
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https://www.usbr.gov/lc/riverops.html
https://www.usbr.gov/ColoradoRiverBasin/SEIS.html
https://www.usbr.gov/watersmart/
https://www.usbr.gov/smallstorage/index.html
https://www.grants.gov/

Basin Studies
Basin Study Program

Note: These are collaborative studies, not grants.

Objective: Evaluate current and future water supply and demand
imbalances; identify strategies to meet future water demands.

(1) State-of-the-art projections of future water supply and demand

(2) Analysis of how the basin’s existing water and power operations and
infrastructure will perform in the face of changing water realities

(3) Development of strategies to meet current and future water demands

(4) Trade-off analysis of strategies identified

F; 2o e /
. Avravalley _
Sub-basin : ,f)‘”;,: i

Funding

* 50% non-Federal cost share required

e e
' AL
e s Sy
a7 3TN

DoLAR : _-, Legﬁnd

4| = Central AZ Project

Basin Studies in Arizona:

» Colorado River Basin Water Supply and Demand Study — completed in 2012
» West Salt River Valley Basin Study — completed in 2023

« Lower Santa Cruz River Basin Study - final report coming soon

Santa Cruz River

A ’ D Proposed Study Area
[ ] countyBorders

 Eloy and Maricopa-Stanfield Basin Study — in progress
27



Presenter Notes
Presentation Notes
Reclamation’s Basin Studies are collaborative study efforts that cost-shared with non-Federal partners to evaluate water supply and demand and help ensure reliable water supplies by identifying strategies to address imbalances in water supply and demand. Each study includes four key elements:

State-of-the-art projections of future supply and demand by river basin;
An analysis of how the basin’s existing water and power operations and infrastructure will perform in the face of changing water realities;
Development of strategies to meet current and future water demands; and
A trade-off analysis of strategies identified.

Interested parties can be States, Tribes, water districts, cities, and other local or state government entities with water delivery or management authority.
Application can be made by sending in a letter of interest by the closing date on the invitation letter from a Reclamation Region.

If selected by the Region a full proposal will be developed according to the scoring criteria outlined for the program.   

https://www.usbr.gov/lc/region/programs/crbstudy.html
https://www.usbr.gov/watersmart/bsp/completed.html
https://www.usbr.gov/lc/phoenix/programs/lscrbasin/LSCRBStudy.html
https://pinalpartnership.com/ems-basin-study/

Eloy and Maricopa-Stanfield (EMS) Basin Study

Primary Goal:

Help water managers
plan for uncertain
future in water
resources

R

Central Arizona Project Canal near Florence

—suriaUOF —  omge PINAL

RECLAMATION PARTNERSHIP



EMS Basin Study — Study Area

Located south of Phoenix
metropolitan area in Pinal County

Study area: 1575 sg. mi.

Pinal Active Management Area
(AMA) as defined by Arizona
Department of Water Resources
(ADWR)

Water demand has historically been
dominated by agriculture sector

Agriculture and agribusiness
contributes $1.1 billion to
local economy



Pinal County
Major Attributes

» Agriculture sector

« Rapid growth

30




Basin Study Tasks

— BUREAU OF — S PINAL

RECLAMATION PARTNERSHIP
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Adaptation & Mitigation Strategies

A&M Category Strategy
(1) Effluent Utilization — Direct Potable Reuse (DPR)

Mun|C|paI (2) Effluent Utilization — Indirect Potable Reuse (IPR)
Conservation (3) Green Stormwater Infrastructure (GSI) & Low
& Reuse Impact Development (LID)
(4) Reduce Municipal Sector Per Capita Water Use
(5) Pay for Acres to Come Out of Production
Changes to
Agricult | p ti (6) Convert to Less Water Intensive Crops
sricuitura FActices (7) Convert Agricultural Lands to Developed Lands
& Land Use (8) Improve Irrigation Efficiency
9) Build Infrastructure for Regional Aquifer Recharge
Supply & (9) g q g
| f t t (10) Build a Regional Water Treatment Plant
LR L (11) Import Supplies — New Infrastructure
Investments (12) Import Supplies — Existing Infrastructure




Strategy Rankings (weighted scores)

Strategy A&M Eco.an\ic Envirqnm.ental Sc.)cia.l Overall
Category Criteria Criteria Criteria Rank
(1) Effluent Utilization — Direct Potable Reuse 3rd 8th 4th 10th 8th
(2) Effluent Utilization — Indirect Potable Reuse 2nd 2nd 8th 2nd 3rd
S;V(E;T(e)zrr\nset;rmwater Infrastructure and Low Impact Ath 11th 12th 7th 12th
(4) Reduce Municipal Sector Per Capita Water Use st st 5_th st st
(5) Pay for Acres to Come Out of Production 4th 12th st 11th 7th
(6) Convert to Less Water Intensive Crops E 5_th Z_nd 8_th z_nd
(7) Convert Agricultural Lands to Developed Lands 2nd 4th 3rd 5th 4th
(8) Improve Irrigation Efficiency 3rd 10th 6th 4th 6th
(9) Build Infrastructure for Aquifer Recharge st 7_th 7_th 3_rd 5_th
(10) Build a Regional Water Treatment Plant 3rd Oth 10th 6th 10th
(11) Import Supplies — New Infrastructure 4th 6th Qth 12th 11th
(12) Import Supplies — Existing Infrastructure 2nd 3rd 11th Qth Qth




Questions / Discussion
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For more information:

http://pinalpartnership.com/ems-basin-study

Valerie Swick vswick@usbr.gov

Jake Lenderking Jake.Lenderking@gwresources.com
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