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Mission Statements 

The Department of the Interior protects and manages the Nation’s 
natural resources and cultural heritage; provides scientific and other 
information about those resources; and honors its trust 
responsibilities or special commitments to American Indians, Alaska 
Natives, and affiliated island communities. 

The mission of the Bureau of Reclamation is to manage, develop, 
and protect water and related resources in an environmentally and 
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Dear Reader: 

Thank you for taking the time to review this Revised Draft Supplemental Environmental Impact 
Statement (SEIS). In the original Draft SEIS issued April 14, 2023, Action Alternatives 1 and 2 were 
considered and fully analyzed along with the No Action Alternative. The analysis in the original Draft 
SEIS was based on hydrology from September 2022. Since issuing the original Draft SEIS, two key 
developments have occurred that require reassessment of the range of alternatives: improved 
hydrology and a proposal for a new alternative. The improved hydrology represents new 
circumstances that would significantly change the environmental impacts evaluated in the original 
Draft SEIS, and the proposal for a new alternative is a change to the Proposed Action that would 
result in significant impacts not evaluated in the original Draft SEIS.  

First, hydrology in the Colorado River Basin has improved compared with the hydrology at the time 
the SEIS analysis began. Analysis in the original Draft SEIS was based on hydrology from September 
2022. Using the September 2022 hydrology, the percent of traces reaching critical elevations at Lake 
Powell (i.e., below 3,490 feet) through 2026 was 57 percent, and the percent of traces reaching critical 
elevations at Lake Mead (i.e., below 1,000 feet) was 52 percent without additional action. With 
improved hydrology from June 2023, the percent of traces declining below critical elevations is 8 
percent at Lake Powell and 4 percent at Lake Mead through 2026.  

Regarding the hydrology modeling discussed here (and in the original Draft SEIS), it is important to 
note that the window of analysis is short (through 2026), and the modeling explores a wider range of 
low-flow hydrologic scenarios beyond those experienced during the recent 30 years (1991–2020) to 
account for increased climate change risks. This approach presents a cautious approach to the risk of 
reaching critical elevations at Lake Powell and Lake Mead for the interim period at issue in the 
SEIS. While modeling information about future conditions can never be certain, Reclamation’s 
modeling using this cautious approach to risk and the short timeframe attempts to account for near-
term climate change considerations to best inform the National Environmental Policy Act of 1969 
(NEPA) analysis.   

Second, in May 2023, after the original Draft SEIS was issued, the Lower Division States proposed 
an alternative for approximately 3 million acre-feet of mostly funded conservation to protect critical 
levels at Lake Mead (“Lower Division Proposal”). The Upper Division States recommended that this 
proposed alternative be analyzed in the NEPA process. After the Lower Division Proposal was 

submitted, Reclamation temporarily withdrew the Draft SEIS so that it could fully analyze the effects 
of the proposal under the NEPA. 

To assess the effects of these developments, Reclamation conducted modeling analysis of the No 
Action Alternative, Action Alternative 1, Action Alternative 2, and the Lower Division Proposal with 
updated hydrology from June 2023 and slightly modified assumptions, as described in Attachment 
B-1 to Appendix B. The results of that modeling analysis indicate that the risk of reaching critical
elevations at Lake Powell and Lake Mead has been reduced substantially by hydrology. For example,
in Action Alternatives 1 and 2, the percent of traces reaching critical elevations at Lake Powell (i.e.,
below 3,490 feet) through 2026 decreased from 9 percent to 0 percent using the updated June 2023
forecast. Similarly, the percent of traces reaching critical elevations at Lake Mead (i.e., below 1,000
feet) decreased from 44 percent to 10 percent using the updated June 2023 forecasts.



The modeling results (see Appendix B) also indicate how Action Alternatives 1 and 2, the Lower 
Division Proposal, and No Action Alternative protect critical elevations at Lake Powell and Lake 
Mead relative to one another under the updated hydrology. Regarding Lake Powell, under the Lower 
Division Proposal, 4 percent of traces show Lake Powell reaching critical levels through 2026, which 
is an improvement over the 8 percent of traces under the No Action Alternative. Action Alternatives 
1 and 2 have operational components that avoid critical elevations at Lake Powell and do not show 
traces declining below critical elevations through 2026.  

Modeling results show more variance for Lake Mead critical elevations. The No Action Alternative 
shows 4 percent of traces reaching critical elevations. The Lower Division Proposal shows fewer 
traces reaching Lake Mead critical elevations relative to Action Alternatives 1 and 2 (4 percent versus 
10 percent).   

Based on these modeling results, and as explained in the bullet points below, Reclamation will 
continue the SEIS process with detailed consideration of the No Action Alternative and the Lower 
Division Proposal. The Lower Division Proposal will be designated as the Proposed Action. Action 
Alternatives 1 and 2 will be addressed as alternatives considered but eliminated from detailed 
analysis.   

• Based on June 2023 hydrology modeling, Action Alternatives 1 and 2 show no risk of
reaching critical elevations at Lake Powell due to a protection elevation provision, while the
Proposed Action shows a decreased risk of reaching critical elevations compared with the
No Action Alternative; Action Alternatives 1 and 2 also show increased risk of reaching
critical elevations at Lake Mead relative to the Proposed Action. Based on these updated



hydrology modeling results, the Proposed Action achieves many of the same objectives as 
Action Alternatives 1 and 2—reducing the potential that continued low-runoff conditions 
could lead Lake Powell and Lake Mead to decline to critically low elevations; protecting 
critical infrastructure at both reservoirs; and balancing overall operational risks in the 
Colorado River Basin—but with additional risk reduction.   

• Although a single action alternative is not preferred in NEPA analysis, the updated 
hydrology modeling shows that even no action presents much lower risk of reaching critical 
elevations at Lake Powell and Lake Mead through 2026 than prior hydrology modeling from 
September 2022. While the No Action Alternative is often not a reasonable mechanism to 
achieve the purpose and need of a federal action, the change in hydrology, short timeframe, 
and corresponding change in risk may make the No Action Alternative viable here.   

• The Proposed Action is consistent with the purpose and need objective of reducing the 
potential that continued low-runoff conditions in the Basin could lead Lake Powell and Lake 
Mead to decline to critically low elevations, impacting operations through the remainder of 
the interim period. Moreover, as the SEIS is supplemental to the original EIS, it is meant to 
address a specific circumstance during a limited timeframe. Thus, it is reasonable that fewer 
alternatives are considered in the SEIS than the original Draft SEIS.   

• The Proposed Action is consistent with Congressional actions to fund water conservation in 
the Colorado River Basin. In Section 50233 of the Inflation Reduction Act (Public Law 117-
169), Congress provided 4 billion dollars to mitigate the impacts of drought, with priority to 
the Colorado River Basin and other basins experiencing comparable levels of long-term 
drought. The conservation efforts that are part of the Proposed Action are consistent with 
this Congressional direction.   

In summary, it is appropriate for the SEIS analysis to consider the No Action Alternative and the 
Proposed Action as a reasonable range of alternatives to reduce the risk of reaching critical elevations 
at Lake Powell and Lake Mead to acceptable levels in the pre-2026 SEIS timeframe. The reduced 
risks from improved hydrology, cautious modeling approach, and short timeline will allow 
Reclamation to efficiently consider tools to address critical elevations at Lake Powell and Lake Mead, 
allowing the entire Colorado River Basin and its many water users to focus on longer-term planning 
efforts during development of the Post-2026 Operational Guidelines and Strategies for Lake Powell 
and Lake Mead. It was wholly appropriate for Reclamation to include Action Alternatives 1 and 2 
based on the hydrologic facts when the SEIS process began, but those facts have changed in the 
short term and the alternatives have changed accordingly.  

 

        Thank you, 

 

        Department of the Interior 
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Acronyms and Abbreviations Full Phrase 

 
1944 Water Treaty United States-Mexico Treaty on Utilization of Waters of the  
 Colorado and Tijuana Rivers and of the Rio Grande 

2006 Flaming Gorge Dam ROD 2006 Record of Decision for the Operation of Flaming  
 Gorge Dam Final Environmental Impact Statement 

2007 FEIS 2007 Interim Guidelines Final Environmental Impact Statement 

2007 Interim Guidelines Colorado River Interim Guidelines for Lower Basin Shortages  
 and the Coordinated Operations for Lake Powell and Lake Mead 

2007 ROD 2007 Interim Guidelines Record of Decision 

2012 Aspinall ROD 2012 Record of Decision for the Aspinall Unit  
 Operations Final Environmental Impact Statement 

µg/L micrograms per liter 

af acre-feet 
afy acre-feet per year 
AOP Annual Operating Plan 
APE area of potential effects 

Basin Colorado River Basin 
Basin Fund Upper Colorado River Basin Fund 
Basin States Colorado River Basin States 
BCPA Boulder Canyon Project Act 
BIA Bureau of Indian Affairs 
BWSCP Binational Water Scarcity Contingency Plan 

°C degrees Celsius 
CAP Central Arizona Project  
CAWCD Central Arizona Water Conservation District 
CBRFC Colorado Basin River Forecast Center 
CEQ Council on Environmental Quality 
CFR Code of Federal Regulations 
cfs cubic feet per second 
CLNP  Canyonlands National Park 
CNRA California Natural Resources Agency 
CO2e carbon dioxide equivalent 
Compact Colorado River Compact of 1922 
CRIR Colorado River Indian Reservation 
CRMMS Colorado River Mid-term Modeling System 
CRMP Colorado River Management Plan 
CRSP Colorado River Storage Project 
CRSS Colorado River Simulation System 
CVWD Coachella Valley Water District 
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Dam Fund Colorado River Dam Fund 
DCP Drought Contingency Plan 
DCPA 2019 Colorado River Drought Contingency Plan Authorization Act 
Department United States Department of the Interior 
Development Fund Colorado River Basin Development Fund 
DO dissolved oxygen 
DROA Drought Response Operations Agreement 

EA environmental assessment 
EC extraordinary conservation 
EIA United States Energy Information Administration 
EIS environmental impact statement 
EPA United States Environmental Protection Agency 
ESA Endangered Species Act 
ESP Ensemble Streamflow Prediction 

GCMRC Grand Canyon Monitoring and Research Center 
GCNP Grand Canyon National Park 
GCNRA Glen Canyon National Recreation Area  
GCPA Grand Canyon Protection Act of 1992 
GDP gross domestic product 
GEMSS Generalized Environmental Modeling System 
GHG greenhouse gas(es) 
GIS geographic information system 
GRIC Gila River Indian Community 
GTMax Generation and Transmission Maximization 
GWh gigawatt hours 

HCP Habitat Conservation Plan 
HFE High-Flow Experiment 

IBWC International Boundary and Water Commission 
ICS intentionally created surplus 
IID Imperial Irrigation District 
Indian American Indians 
IPAC Information for Planning and Consultation 
ITAs  Indian trust assets 
ITCA Inter-Tribal Council of Arizona 

LCR MSCP Lower Colorado River Multi-Species Conservation Plan 
LMNRA Lake Mead National Recreation Area 
LTEMP Long-Term Experimental and Management Plan 

m2  square meter 
maf million acre-feet 
M&I municipal and industrial 
Mexico United Mexican States 
mg/L milligrams per liter 
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MOA  memorandum of agreement 
MOU memorandum of understanding 
Msl mean sea level 
MST mountain standard time 
MT metric tons 
MW megawatts 
MWD Metropolitan Water District of Southern California 
MWh megawatt hours 

NAAQS National Ambient Air Quality Standards 
NDOW  Nevada Department of Wildlife 
NEPA National Environmental Policy Act of 1969 
NHPA National Historic Preservation Act of 1966 
NIA non-Indian agriculture 
NIB  Northerly International Boundary 
NOI Notice of Intent 
NPS  National Park Service  
NRHP   National Register of Historic Places 
NWR  National Wildlife Refuge  

PA programmatic agreement 
PABCO Pacific Coast Building Products 
P-DP  Parker-Davis Project 
PM particulate matter 
PO&M power operations and maintenance 
ppb parts per billion 
PPR present perfected right 
PRPA Paleontological Resource Protection Act 
PSD Prevention of Significant Deterioration 

Reclamation Bureau of Reclamation 
RM river mile 
ROD Record of Decision 

Secretary Secretary of the Interior 
SEIS supplemental environment impact statement 
Service United States Fish and Wildlife Service 
SHPO State Historic Preservation Office 
SIB Southerly International Boundary 
SNWA Southern Nevada Water Authority 
SNWP Southern Nevada Water Project 
SRWYC Sacramento River Water Year Classification 
SSAM Salton Sea Accounting Model 
SUIT Southern Ute Indian Tribe 

TCP traditional cultural property 
TDS total dissolved solids 
THPO Tribal Historic Preservation Officer 
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US United States 
USC United States Code 
USGS United States Geological Survey 
USIBWC United States Section of the International Boundary and Water Commission 

WAPA Western Area Power Administration 
WECC Western Electricity Coordinating Council 
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Basin (Lake Powell and Lake Mead) and the other system reservoirs (both upstream of Lake Powell 
and downstream of Lake Mead). 

In operating these major facilities, the Department must consider the overall conditions in the Basin 
in order to make the most prudent operational decisions. The overall sound and prudent operation of 
the major reservoirs on the Colorado River system during a period of declining inflows and 
historically low reservoirs will almost certainly lead to objection by specific entities to the impacts of 
one or more aspects of water management decisions. The Department will follow applicable federal 
law and prudent reservoir operations with respect to any modified operating guidelines, recognizing 
that with current reservoir elevations at historic lows, even one additional low-runoff winter season 
could have unprecedented adverse consequences across the Basin.  

1.3 Purpose of and Need for Action 

The purpose of the SEIS is to supplement the 2007 Interim Guidelines to modify guidelines for 
operation of the Glen Canyon and Hoover Dams to address historic drought, historically low 
reservoirs, and low-runoff conditions in the Basin. The need for the modified operating guidelines is 
based on the potential that continued low-runoff conditions in the Basin could lead Lake Powell and 
Lake Mead to decline to critically low elevations, impacting operations through the remainder of the 
interim period (prior to January 1, 2027).  

To ensure Glen Canyon Dam continues to operate under its intended design for purposes of 
maintaining downstream water releases and protecting infrastructure from the potential 
consequences of operating at or below critical elevations, Reclamation may need to modify current 
operations and reduce Glen Canyon Dam downstream releases, impacting downstream resources 
and reservoir elevations at Lake Mead. Consequently, to protect Hoover Dam operations, system 
integrity, and public health and safety, Reclamation also may need to modify current operations and 
reduce Hoover Dam downstream releases.  

Such modified Hoover Dam operations would, among other issues, address Section 7.B.4 of the 
2007 Interim Guidelines as well as the commitments set forth in Section V.B.2 of Exhibit 1 to the 
2019 DCPs. Both the 2007 Interim Guidelines and the 2019 DCPs contemplate the need for 
additional measures to protect Lake Mead elevations, with the DCPs adding the commitment of 
participating Lower Basin DCP parties to take ‘‘individual and collective action in the Lower Basin 
to avoid and protect against the potential for the elevation of Lake Mead to decline to elevations 
below 1,020 feet.’’ As noted above, Section 7.D of the 2007 Interim Guidelines contemplates that 
modified operating provisions may be required if ‘‘extraordinary circumstances arise. Such 
circumstances could include operations that are prudent or necessary for safety of dams, public 
health and safety, other emergency situations, or other unanticipated or unforeseen activities arising 
from actual operating experience.’’ The Department finds that such circumstances exist currently. 
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1.4 Lead and Cooperating Agencies 

The Secretary is responsible for the operation of Glen Canyon Dam and Hoover Dam pursuant to 
applicable federal law. The Secretary is also vested with the responsibility of managing the 
mainstream waters of the lower Colorado River pursuant to federal law. This responsibility is carried 
out consistent with the Law of the River. Reclamation, as the agency designated to act on the 
Secretary’s behalf with respect to these matters, is the lead federal agency for the development of 
this SEIS in accordance with NEPA.  

Five federal agencies are cooperating for purposes of assisting with environmental analysis and 
preparation of this SEIS. These cooperating agencies are the Bureau of Indian Affairs (BIA), the 
United States Fish and Wildlife Service (Service), the NPS, Western Area Power Administration 
(WAPA), and the United States Section of the International Boundary and Water Commission 
(USIBWC). 

The BIA has responsibility for the administration and management of lands held in trust by the 
United States for American Indians (Indian) and Indian Tribes located within the Basin. Developing 
forestlands, leasing assets on these lands, directing agricultural programs, protecting water and land 
rights, and developing and maintaining infrastructure and economic development are all part of the 
BIA’s responsibility.  

The Service is involved in the conservation, protection, and enhancement of fish, wildlife, and plants 
and their habitats for the continuing benefit of the American people. The Service manages the 
resources within four national wildlife refuges along the Colorado River. Among its many other key 
functions, the Service administers and implements federal wildlife laws, protects endangered species, 
manages migratory birds, restores nationally significant fisheries, conserves and restores wildlife 
habitat such as wetlands, and assists foreign governments with international conservation efforts. It 
also oversees the federal aid program that distributes hundreds of millions of dollars in excise taxes 
on fishing and hunting equipment to state fish and wildlife agencies. 

The NPS administers areas of national significance along the Colorado River, including Glen 
Canyon National Recreation Area (GCNRA), Grand Canyon National Park (GCNP), and Lake 
Mead National Recreation Area (LMNRA). The NPS is primarily responsible for conservation of 
natural and cultural resources and visitor experience (including recreation) in these areas from 
offices located at Page, Arizona; Grand Canyon, Arizona; and Boulder City, Nevada, respectively. 
The NPS also grants and administers concessions for the operation of marinas and other recreation 
facilities at Lake Powell and Lake Mead, as well as concessions’ operations along the Colorado River 
between Glen Canyon Dam and Lake Mead.  

WAPA markets and distributes hydroelectric power and related services within a 15-state region of 
the central and western United States, and it is one of four power marketing administrations within 
the Department of Energy. Its role is to market and transmit electricity from multi-use water 
projects. WAPA markets and transmits power generated from the various hydropower plants within 
the Basin and operated by Reclamation. WAPA customers include municipalities, cooperatives, 
public utility and irrigation districts, federal and state agencies, investor-owned utilities (only one of 
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which purchases firm power from WAPA), and Indian Tribes throughout the Basin. Wholesale 
customers, in turn, provide retail electric service to millions of consumers within the seven Basin 
States. 

IBWC (2017) is a binational organization responsible for administration of the provisions of the 
February 3, 1944, United States-Mexico Treaty on Utilization of Waters of the Colorado and Tijuana 
Rivers and of the Rio Grande (1944 Water Treaty), which allots Colorado River waters to Mexico. 
IBWC responsibilities under the 1944 Water Treaty and other international agreements include 
assuring delivery of Mexico’s Colorado River water allotment, protecting lands along the Colorado 
River from floods by levee and floodway construction projects, addressing border sanitation and 
other water quality problems, and preserving the Colorado River as the international boundary. The 
USIBWC and the Mexican Section have their headquarters in the adjacent cities of El Paso, Texas, 
and Ciudad Juarez, Chihuahua, respectively. 

1.5 Scope of the SEIS 

As a supplement, this SEIS incorporates by reference the original 2007 FEIS. The SEIS focuses on 
new information, changes in conditions since 2007, and impacts associated with the considered 
alternatives. The SEIS does not analyze the operations of the entire Colorado River system; rather, it 
focuses on only addressing the low-runoff and low-level conditions at Glen Canyon and Hoover 
Dams. Reclamation does not control the hydrology that affects inflows to Lake Powell. The best 
available scientific information indicates that low-runoff conditions may persist and worsen with 
warming conditions in the Basin.  

While the potential for the current and persistent low-level conditions was recognized as a low 
possibility to occur during the interim period as part of the analysis supporting the development of 
the 2007 FEIS, the 2007 Interim Guidelines, as adopted, did not include provisions that would 
prevent system collapse under these persistent low-level conditions. Numerous initiatives since 2007 
(for example, Minute 323 and the 2019 DCPs) have led to more robust policies; however, 
notwithstanding these efforts, Reclamation lacks the operating tools to sufficiently protect system 
operations. Therefore, in this SEIS, Reclamation is considering operations that are specifically 
designed to manage the respective reservoirs at lower elevations to more reliably maintain 
congressionally authorized infrastructure, operations, water deliveries, and power generation, and to 
avoid dead pool conditions, as feasible.  

The hydrologic modeling performed for this SEIS examines scenarios based on flows in the Basin 
over the past 30 years, which includes 23 years of drought conditions. To examine even more severe 
drought conditions, the hydrologic modeling examines Basin flow scenarios with 90 percent and 80 
percent of the flows seen over the past 30 years (up to a 20 percent reduction in flows compared 
with the last 30 years). The SEIS analyzes alternative operational scenarios to react to potential low-
level conditions; it does not assess current or future river flow forecasts or attempt to predict actual 
operations. The SEIS does not include any changes to other operational agreements, such as 
LTEMP, DCPs, DROA, or Minute 323; operational planning and implementation would implement 
these agreements per their own terms, unless otherwise stated in this SEIS.  
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Resource Potentially 
Significant Issue Areas 

Physical Resources 
Air Quality Yes Fugitive dust and exposure of lake shoreline, greenhouse gas 

(GHG) emissions from alternative power sources  
Visual Yes Attraction features, calcium carbonate ring in reservoirs, sediment 

deltas, Colorado River landscape character between Glen Canyon 
Dam and Lake Mead, broader landscape character in Lower 
Division States 

Cultural Resources Yes Exposure and damage to resources (historic properties) as lake 
levels recede and river levels drop; disturbance to biological 
resources, which are contributing elements to Traditional Cultural 
Properties (TCPs) 

Paleontology  Yes Exposure and damage to resources as lake levels recede 
Geology and Soils No No potential for effect; sedimentation is addressed in water 

quality 
Minerals No No potential for effect 
Noise No No potential for effect 
Biological Resources 
Vegetation Yes Riparian and wetland habitat, weeds 
Wildlife Yes Amphibians, fish, reptiles, raptors, mammals, waterfowl 
Special Status Species Yes Threatened and endangered species, state and Tribal sensitive 

species 
Human Environment 
Recreation Yes Shoreline public use facilities, reservoir boating, whitewater 

boating, and fishing 
Energy and 
Hydropower 

Yes Economic analysis and capacity 

Economic Impacts Yes Regional agricultural economic contributions, economic 
contributions from recreation activities, economic impacts from 
municipal and industrial (M&I) water availability 

Environmental Justice Yes Disproportionate effects on minority and low-income populations 
Indian Trust Assets 
(ITAs) 

Yes Water rights and trust lands 

Transportation and 
Traffic 

No Ferries in Lake Powell are no longer running due to low levels, as 
analyzed in the 2007 FEIS. Impacts on ferries in Lake Havasu and 
on the Colorado River below Davis Dam would be the same, as 
analyzed in the 2007 FEIS. 
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1.6 Summary of the Contents of this SEIS 

This SEIS describes the alternatives considered, the analysis of the potential effects of these 
alternatives on modified Colorado River operations and associated resources, and environmental 
commitments associated with the alternatives. The contents of the chapters in this volume are as 
follows:  

• Chapter 1, Purpose and Need, includes background information leading to this SEIS, 
identification of the purpose of and need for the near-term reservoir management strategies 
of Lake Powell and Lake Mead being considered in the proposed alternatives, and the scope 
of this SEIS. 

• Chapter 2, Description of Alternatives, describes the process of formulating alternatives 
and presents a range of reservoir operation strategies and guidelines considered under each 
alternative, as well as alternatives considered but eliminated from detailed analysis.  

• Chapter 3, Affected Environment and Environmental Consequences, describes the 
affected environment for the proposed alternatives and presents evaluations of potential 
impacts that could result from implementation of the alternatives under consideration. The 
discussion also addresses environmental consequences (i.e., potential effects of the action 
alternatives that could occur compared with the No Action Alternative). A methodology, 
summary, and discussion of cumulative impacts is also included under each resource topic.  

• Chapter 4, Consultation and Coordination, describes the public involvement process, 
including public notices, scoping meetings, and hearings. This chapter also describes the 
coordination with federal and state agencies, Indian Tribes, and Mexico (through the 
USIBWC) during the preparation of this document and any permitting or approvals that may 
be necessary for implementation of the proposed alternatives. 

In addition to the above, this document includes a list of acronyms used throughout this SEIS; a 
glossary of commonly used terms; a list of references cited in the SEIS; a list of persons contributing 
to the preparation of the SEIS; and an index. This document also contains appendixes that consist 
of documents and other supporting material that provide detailed historical background and 
technical information concerning the proposed alternatives. 
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Table 2-2 
Lake Powell Operational Tiers, No Action Alternative 

Lake Powell Operational Tiers 
(subject to April adjustments or mid-year review 

modifications) 
Lake Powell 

Elevation 
(feet) 

Lake Powell Operational Tier 
Lake Powell Active 

Storage 
(maf)* 

3,700  23.31 
 
 

Equalization Tier 
Equalize, avoid spills, or release 8.23 maf 

 
 

3,636–3,666  
 14.65–18.36 

(see Table 2.3-1 in the 
2007 FEIS) 

 
 
 

 

Upper Elevation Balancing Tier 

Release 8.23 maf; 
if Lake Mead <1,075 feet, 
balance contents with a minimum/maximum 
release of 
7.0/9.0 maf 

(2008–2026) 

 
 
 

 

3,575 
 
 
 

 

 
 8.90 

Mid-Elevation Release Tier 
Release 7.48 maf; 
if Lake Mead <1,025 feet, 
release 8.23 maf 

 
 
 

 

3,525  
 5.55 

 
 

 

Lower Elevation Balancing Tier 
Balance contents with a minimum/maximum 
release of 
7.0/9.5 maf 

 
 

 

3,370  0 
*Active storage values have been updated from 2007 based on the 2018 bathymetry. 

Lower Elevation Balancing Tier 
When the projected January 1 Lake Powell elevation is below 3,525 feet, the contents of Lake Mead 
and Lake Powell would be balanced, if possible, within the constraint that the release from Lake 
Powell would be no more than 9.5 maf and no less than 7.0 maf. 

2.6.3 Implementation of Guidelines 
To allow for better overall water management during the interim period, a mid-year review may be 
undertaken to consider revisions to the AOP based on the April 1 final forecast of the April through 
July runoff, currently provided by the National Weather Service’s (2023) Colorado Basin River 
Forecast Center, and other relevant factors, such as actual runoff conditions, actual water use, and 
water use projections. In the mid-year review, the AOP may be modified to make a determination 
that a different Operational Tier will apply for the remainder of the year or operating year, as 
appropriate, or that an amount of water other than that specified in the applicable Operational Tier 
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Table 2-3 
Lower Division States’ Shortages, DCP Contributions, and SEIS Conservation, 

Proposed Action (2023–2026)*  

Lake 
Mead Elevation 

(feet)  

2007 ROD 
Shortages  
(1,000 af)  

2019 DCP 
Contributions  

(1,000 af)  

 SEIS Conservation  
(1,000 af)  

Total ROD Shortages + 
DCP Contributions + 
SEIS Conservation  

(1,000 af) ** 

1,090 – >1,075  0  200  

Approximately 750 
annually** 

950 
1,075 – 1,050  333  200  1,283 

<1,050 – >1,045  417  200  1,367 
1,045 – >1,040  417  450  1,617 
1,040 – >1,035  417  500  1,667 
1,035 – >1,030  417  550  1,717 
1,030 – 1,025  417  600  1,767 

<1,025 500  600  1,850 
* This table only shows combined Lower Division State shortages, DCP contributions, and SEIS conservation. In 
addition to the volumes shown in this table, the analysis for each alternative includes water delivery reductions to 
Mexico under low-elevation reservoir conditions and Mexico’s savings that contribute to the BWSCP, in accordance 
with Minute 323 to the 1944 Water Treaty (see Appendix D, CRMMS Model Documentation, and Tables D-9 and 
D-10). 
** The amount of SEIS conservation could be higher or lower in a given year depending on the conservation 
agreements in place in that year. The total of ROD shortages, DCP contributions, SEIS conservation, and any other 
additional conservation would not exceed 2.083 maf in a given year.  

Table 2-4 
Lower Division States’ Shortages, DCP Contributions, and SEIS Conservation by State, 

Proposed Action (2023–2026) 

Lake Mead 
Elevation (feet) 

2007 ROD Shortages + 
2019 DCP Contributions  

(1,000 af)  

Proposed Action Modeled 
SEIS Conservation  

(1,000 af)*  

Total ROD Shortages + DCP 
Contributions + SEIS 

Conservation  
(1,000 af)  

AZ  NV  CA  Total  AZ  NV  CA  Total  AZ  NV  CA  Total  
1,090 – >1,075  192  8  0 200  

280 70 400 750 

472 78 400 950 
1,075 – 1,050  512  21  0 533  792 91 400 1,283 

<1,050 – >1,045  592  25  0 617  872 95 400 1,367 
1,045 – >1,040  640  27  200  867  920 97 600 1,617 
1,040 – >1,035  640  27  250  917  920 97 650 1,667 
1,035 – >1,030  640  27  300  967  920 97 700 1,717 
1,030 – 1,025  640  27  350  1,017  920 97 750 1,767 

<1,025  720  30  350  1,100  1,000 100 750 1,850 
* Estimated annual SEIS conservation volumes in this table are used for comparative analysis purposes only and do 
not represent annual commitments by each state. Actual SEIS conservation by state may vary each year such that 
collectively a total of 3.0 maf of SEIS conservation would occur through 2026.  
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Table 2-5 
Lake Powell Operational Tiers, Proposed Action  

Lake Powell Operational Tiers 
(subject to April adjustments or mid-year review 

modifications) 
Lake Powell 

Elevation 
(feet) 

Lake Powell Operational Tier 
Lake Powell Active 

Storage* 
(maf) 

3,700  23.31 
 
 

Equalization Tier 
Equalize, avoid spills, or release 8.23 maf 

 
 

3,636–3,666  
 14.65–18.36 

(see Table 2.3-1 in the 
2007 FEIS) 

 
 
 

 

Upper Elevation Balancing Tier 

Release 8.23 maf; 
if Lake Mead <1,075 feet, 
balance contents with a minimum/maximum 
release of 
7.0/9.0 maf 

(2008–2026) 

 
 
 

 

3,575  
 8.90 

 
 
 
 
 
 
 
 
 
 
 

Mid-Elevation Release Tier 
Release 7.48 maf; 
if Lake Mead <1,025 feet, 
release 8.23 maf 
 
If any minimum probable Lake Powell elevation 
projection shows Lake Powell <3,500 feet over 
the next 12 months, reduce releases to a 
minimum of 6.0 maf to maintain an elevation of 
3,500 feet 

 
 
 
 
 
 
 
 
 
 
 

3,525  
 

5.55 

 
 
 
 
 
 
 
 
 

3,500 
 
 

Lower Elevation Balancing Tier 
Balance contents with a minimum/maximum 
release of 7.0/9.5 maf 
 
If any minimum probable Lake Powell elevation 
projection shows Lake Powell <3,500 feet over 
the next 12 months, reduce releases to a 
minimum of 6.0 maf to maintain an elevation of 
3,500 feet 

 
 

 
 
 
 
 
 
 
 
 

4.22 

The Secretary reserves the right to operate 
Reclamation facilities to protect the Colorado 
River system if hydrologic conditions require 
such action 

 

3,370  0 
*Active storage values have been updated from 2007 based on the 2018 bathymetry. 
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Action Alternatives 1 and 2 from the original Draft SEIS have been eliminated from detailed 
consideration in this revised Draft SEIS for the reasons described in the Dear Reader Letter. 
Summaries of these alternatives and the rationale for eliminating them are also included in the 
sections below.  

2.8.1 Fill Lake Powell First 
Comments received during scoping proposed consideration of a recreation-based alternative that 
would prioritize filling Lake Powell to higher elevations, such as 3,588 feet, to serve recreational 
boating needs and to provide resulting benefits to mental health and local economic conditions. This 
alternative was not carried forward for detailed analysis because it does not meet the purpose, need, 
or objectives of the federal action (which focus on the critically low elevations impacting operations 
of both Glen Canyon and Hoover Dams during the interim period [prior to January 1, 2027]). It 
would not allow compliance with essential water delivery requirements, including the Law of the 
River and the 2007 Interim Guidelines. It also would not comply with other federal requirements 
and regulations, including the GCPA and the Lower Basin Drought Contingency Plan Agreement 
(2019). 

Both the 2007 Interim Guidelines and the 2019 DCPs contemplate the need for additional measures 
to protect Lake Mead elevations. The DCPs added the commitment of participating Lower Basin 
DCP parties to ‘‘individual and collective action in the Lower Basin to avoid and protect against the 
potential for the elevation of Lake Mead to decline to elevations below 1,020 feet.’’  

An alternative prioritizing recreation uses would not satisfy Reclamation’s basic policy objectives and 
the requirements of the purpose of and need for Reclamation’s action to protect both Glen Canyon 
Dam and Hoover Dam operations, system integrity, and public health and safety. It also would not 
comport with existing Colorado River law that governs allocation, appropriation, development, and 
exportation of the waters of the Basin. For these reasons, the alternative was not carried forward for 
detailed analysis. 

2.8.2 Decommission Glen Canyon Dam or Operate for Run of the River 
Comments received during scoping proposed either removing Glen Canyon Dam or leaving it in 
place while operating it to release only inflows or run of the river. This alternative would further 
goals of creating new recreational activities; restoring the environmental, recreational, and cultural 
resources of the Grand Canyon and the Basin to their pre-dam conditions; and positively affecting 
the health of the Colorado River ecosystem.  

This alternative would not meet the federal action’s purpose (which focuses on the critically low 
elevations impacting operations of both Glen Canyon and Hoover Dams during the interim period 
[prior to January 1, 2027]) and need (which is based on the potential that continued low-runoff 
conditions could lead Lake Powell and Lake Mead to decline to critically low elevations, which 
would impact operations through the remainder of the interim period). Congress authorized the 
construction and operation of Glen Canyon Dam for specific purposes, and those congressional 
purposes cannot be met if the dam is decommissioned or not operated as designed. This proposed 
alternative, for example, would not allow compliance with water release requirements, including, but 
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not limited to, the division and apportionment of the use of the waters of the Colorado River system 
under the Compact, as well as other portions of the Law of the River and 2007 Interim Guidelines.  

This proposed alternative also would not comport with existing Colorado River law requiring that 
allocation, appropriation, development, and exportation of the waters of the Basin be consistent 
with Congress’s clear direction to the Secretary to operate Glen Canyon Dam under the Law of the 
River. For these reasons, the alternative was not carried forward for detailed analysis. 

2.8.3 Fill Lake Mead First 
As a counterpoint to the “Fill Lake Powell First” alternative discussed above, proponents of this 
alternative advocate for shifting primary water storage from Lake Powell to Lake Mead, using Lake 
Powell as a backup for seasonal and flood control purposes to meet the goals of reducing 
evaporation and seepage and increasing flexibility for implementing Grand Canyon restoration 
strategies.  

This alternative would not meet the federal action’s purpose (which focuses on the critically low 
elevations impacting operations of both Glen Canyon and Hoover Dams during the interim period 
[prior to January 1, 2027]), and need (which is based on the potential that continued low-runoff 
conditions in the Basin could lead Lake Powell and Lake Mead to decline to critically low elevations, 
which would impact operations through the remainder of the interim period).  

This proposed alternative, for example, would not allow compliance with water release 
requirements, including, but not limited to, the division and apportionment of the use of the waters 
of the Colorado River system under the Compact, as well as other portions of the Law of the River 
and 2007 Interim Guidelines. This alternative also would not comport with existing Colorado River 
law requiring that allocation, appropriation, development, and exportation of the waters of the Basin 
be consistent with Congress’s clear direction to the Secretary to operate Glen Canyon Dam under 
the Law of the River. For these reasons, the alternative was not carried forward for detailed analysis. 

2.8.4 One-Dam Alternative 
Comments received during scoping proposed an alternative that prioritizes the preservation of one 
dam and reservoir (Hoover Dam/Lake Mead or Glen Canyon Dam/Lake Powell) over the other. 
Consistent with the reasons set forth in the above discussions of “Fill Lake Powell First” and “Fill 
Lake Mead First,” this alternative was not carried forward for detailed analysis.  

2.8.5 Evaporation, Seepage, and System Losses 
Comments received during scoping, as well as the proposal submitted by six Basin States (Arizona, 
Colorado, Nevada, New Mexico, Utah, and Wyoming), proposed that Reclamation consider an 
alternative that apportions among all contractors reductions to account for water evaporation, 
seepage, and system losses. 

While Reclamation has not carried forward an alternative that focuses explicitly on accounting for 
evaporation, seepage, and system losses, the Proposed Action contemplates conservation amounts 
similar to those that would be assessed based on evaporation, seepage, and system loss calculations 
in the proposals received. Reclamation anticipates publishing in 2023—separately from this SEIS 
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process—an informational report addressing potential methodologies to support assessments for 
evaporation and other system losses in the Basin. 

2.8.6 Ecosystem-Based Alternative 
Comments received during scoping suggested that Reclamation design an alternative that maintains 
Colorado River flows and supports ecosystem needs. An ecosystem-based alternative would also 
include cuts to water allocations and implementation of water conservation measures. Any operation 
would meet the applicable ecosystem-based requirements under applicable law. 

This alternative was not carried forward for detailed analysis because it does not meet the federal 
action’s purpose, need, or objectives. This is because it does not focus on the critically low 
elevations impacting operations of both Glen Canyon and Hoover Dams during the interim period 
(prior to January 1, 2027). Apart from concepts of beneficial-use determinations, Reclamation has 
limited authorities to mandate water conservation measures in the Lower Basin for ecosystem-based 
purposes.  

2.8.7 Worst-Case Drought Alternative 
Comments received during scoping suggested that Reclamation design an alternative that is 
responsive to worst-case drought modeling. Commenters expressed concern that the existing 
hydrology modeling does not represent the full range of potential drought scenarios and that an 
alternative is needed to address prolonged drought conditions. Comments requested updated 
baseflow modeling to reflect current conditions and to account for long-term climate modeling and 
worsening drought conditions.  

The hydrologic modeling examines scenarios based on flows in the Basin over the past 30 years, 
which includes the driest 23-year period on record. To examine even worse drought conditions, the 
hydrologic modeling examines Basin flow scenarios with 90 percent and 80 percent of the flows 
seen over the past 30 years (up to a 20 percent reduction in flows compared with the last 30 years). 
The improved hydrology from June 2023 described in the Dear Reader Letter does not indicate a 
risk of operating Glen Canyon and Hoover Dams in a situation where the inflow minus losses 
equals outflow, subject to run-of-the-river conditions during the remainder of the interim period 
(prior to January 1, 2027).  

Reclamation believes the range of hydrology scenarios analyzed is an appropriate worst case to 
analyze for conditions that might occur between now and 2026, though longer-term trends could 
continue to worsen. Because the need for this action is to address the potential for continued low-
runoff conditions in the Basin to lead Lake Powell and Lake Mead to decline to critically low 
elevations that would impact operations through the remainder of the interim period (prior to 
January 1, 2027), an analysis of scenarios that are not reasonably foreseeable between 2024 and 2026 
would not meet the purpose of and need for Reclamation’s action. 

2.8.8 Hydropower Prioritization Alternative 
Comments suggested an alternative that includes elevation levels prioritizing preservation of 
hydropower production and operations and considers the contractual obligations for power delivery. 
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Table 2-6 
Comparison of Alternatives 

Alternative 

Shortage Guidelines 
(Section 2. Determination 
of Lake Mead Operation 
During the Interim Period) 

Coordinated Reservoir 
Operations (Section 6. 
Coordinated Operation 
of Lake Powell and Lake 
Mead During the 
Interim Period)  

Implementation of 
Guidelines (Section 7. 
Implementation of 
Guidelines) 

No Action 
Alternative 

• Shortages from Lake 
Mead (that is, reduced 
deliveries to Lower Basin 
water users) and DCP 
contributions of 200,000 
af at 1,090 feet to 1.1 
maf below 1,025 feet.  

• Shortages are 
distributed across Lower 
Basin water users 
according to priority. 

• Below 3,575 feet at 
Lake Powell, release 
8.23 or 7.48 maf 
(Mid-Elevation 
Release Tier) or 
balance releases 
between 7.0 and 9.5 
maf (Lower Elevation 
Balancing Tier) 
depending on the 
operating tier and 
elevations at Lake 
Powell and Lake 
Mead. 

• Mid-year review may 
adjust the Lake 
Powell Operational 
Tier up or down or 
reduce shortages 
from Lake Mead 
(allow additional 
deliveries to Lower 
Basin water users). 

Proposed Action • Same as the No Action 
Alternative, plus total of 
3.0 maf of SEIS 
conservation through 
2026 with a minimum of 
1.5 maf conserved by the 
end of operating year 
2024 

• Same as the No 
Action Alternative, 
except below 3,575 
feet at Lake Powell, 
releases could be as 
low as 6.0 maf. 

• Sub-annual releases 
would comply with 
LTEMP and would not 
drop below LTEMP 
minimum flows, with 
the goal of keeping 
the Lake Powell 
elevation above 3,500 
feet. 

• If April 24-Month 
Study indicates the 
end-of-year elevation 
in Lake Mead will fall 
below 1,025 feet, 
Lower Division States 
have 45 calendar days 
to propose an 
implementable plan 
to protect Lake Mead 
from reaching an 
elevation of 1,000 
feet. If an acceptable 
plan is not developed, 
Reclamation may 
independently take 
action(s) to protect 
1,000 feet. 
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Table 2-7 
Comparison of Shortage Guidelines, DCP Contributions, and SEIS Conservation by 

Alternative (volumes in 1,000 af)* 

Lake Mead 
Elevation 

(feet) 

No Action Alternative (Total 
Shortages and DCP 

Contributions) 

Proposed Action (Total 
Shortages, DCP Contributions, 

and SEIS Conservation)** 
1,090 – >1,075 200 950 
1,075 – 1,050 533 1,283 

<1,050 – >1,045 617 1,367 
1,045 – >1,040 867 1,617 
1,040 – >1,035 917 1,667 
1,035 – >1,030 967 1,717 
1,030 – 1,025 1,017 1,767 

<1,025 1,100 1,850 
* This table only shows combined Lower Division State shortage volumes and DCP contributions. In addition to 
the volumes shown in this table, the analysis for each alternative includes water delivery reductions to Mexico 
under low-elevation reservoir conditions and Mexico’s savings that contribute to the BWSCP in accordance with 
Minute 323 to the 1944 Water Treaty (see Appendix D, CRMMS Model Documentation, and Tables D-9 and D-
10). 
** The amount of SEIS conservation could be higher or lower in a given year depending on the conservation 
agreements in place in that year. The total of the ROD shortages, DCP contributions, SEIS conservation, and any 
other additional conservation would not exceed 2.083 maf in a given year.  
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Table 2-8 
Comparison of Coordinated Reservoir Operations by Alternative 

Lake 
Powell 

Elevation 
(feet) 

No Action Alternative Proposed Action 

Lake Powell 
Active 

Storage 
(maf)* 

3,700   23.31 
 
 

Equalization Tier 
Equalize, avoid spills, or release 8.23 maf 

Equalization Tier 
Equalize, avoid spills, or release 8.23
maf 

 
  

3,636–
3,666 

 
 

  14.65–18.36 

(see Table 
2.3-1 in the 
2007 FEIS) 

Upper Elevation Balancing Tier 
Release 8.23 maf; 
if Lake Mead <1,075 feet, 
balance contents with a 
minimum/maximum release of 
7.0/9.0 maf 

Upper Elevation Balancing Tier 
Release 8.23 maf; 
if Lake Mead <1,075 feet, 
balance contents with a 
minimum/maximum release of 
7.0/9.0 maf 

(2008–2026) 

    

3,575 
 

 

  8.90 

 
 
 

 

Mid-Elevation Release Tier 
Release 7.48 maf; 
if Lake Mead <1,025 feet, 
release 8.23 maf 

 
 
 
 
 
 
 

Mid-Elevation Release Tier 
Release 7.48 maf; 
if Lake Mead <1,025 feet, 
release 8.23 maf 
 
If any minimum probable Lake 
Powell elevation projection shows 
Lake Powell <3,500 feet over the 
next 12 months, reduce releases to 
a minimum of 6.0 maf to maintain 
an elevation of 3,500 feet. 

 
 
 

 

  
 
Lower Elevation Balancing Tier 
Balance contents with a 
minimum/maximum release of 
7.0/9.5 maf 

If any minimum probable Lake 
Powell elevation projection shows 
Lake Powell <3,500 feet over the 
next 12 months, reduce releases to 
a minimum of 6.0 maf to maintain 
an elevation of 3,500 feet. 
  

3,525  
 5.55 

 
 

 

 
 
 
 
 

Lower Elevation Balancing Tier 
Balance contents with a 
minimum/maximum release of 
7.0/9.5 maf 

 
 

 

 
 
 
 
 

3,500 4.22 
 The Secretary reserves the right to 

operate Reclamation facilities to 
protect the Colorado River system 
if hydrologic conditions require 
such action  

3,370   0 
*Active storage values have been updated from 2007 based on the 2018 bathymetry. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.6 (cont.) Reservoir releases for Glen Canyon 

Dam (at Lake Powell) 
Median annual releases for the No Action 
Alternative are higher than the Proposed Action and 
increase in variability through 2026. The modeled 
median monthly releases are consistently higher 
than the Proposed Action. 

Under the Proposed Action, releases can be 
reduced to 6.0 maf if elevations in Lake Powell 
drop below 3,500 feet. This results in median 
annual releases that are slightly lower than the No 
Action Alternative. Lower releases from Glen 
Canyon are also due to the reduced releases during 
balancing or equalization due to higher elevations 
in Lake Mead. Median annual releases increase in 
variability through 2026. Median monthly releases 
are lower than the No Action Alternative, 
particularly on the lower end of releases. 

Reservoir releases for Hoover Dam 
(at Lake Mead) 

Median annual releases for the No Action 
Alternative increase through 2026 with increasing 
variability. Median annual releases are 
approximately 0.40 to 0.57 maf higher than the 
Proposed Action. 

Median annual releases for the Proposed Action 
increase through 2026 and are lower than the 
releases under the No Action Alternative. Lower 
releases are a result of SEIS conservation.  

River flows River flows increase through 2026 for both the No 
Action Alternative and the Proposed Action. The No 
Action Alternative results in slightly higher to 
substantially higher flows than the Proposed Action. 

The Proposed Action results in annual releases that 
increase through 2026 but are lower as compared 
to the No Action Alternative. 

Groundwater Groundwater adjacent to Lake Powell may increase 
due to increasing pool elevations. Increasing river 
flows downstream of Glen Canyon may result in 
increases to groundwater. Groundwater adjacent to 
Lake Mead may decrease due to decreasing pool 
elevations. Certain portions of the river downstream 
of Lake Mead are anticipated to have decreased 
groundwater elevations in the river corridor due to 
decreasing river flows and shallower river stages. 

Groundwater adjacent to Lake Powell may increase 
due to increasing pool elevations. Increasing river 
flows downstream of Glen Canyon may result in 
increases to groundwater. Groundwater adjacent to 
Lake Mead may increase due to increasing pool 
elevations. Certain portions of the river 
downstream of Lake Mead are anticipated to have 
decreased groundwater elevations in the river 
corridor due to decreasing river flows and 
shallower river stages. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.7 Water Deliveries 

Apportionments in the Upper 
Division States 

No impact. No impact. 

Apportionments and water 
entitlements to and within the 
Lower Division States 

No impact. No impact. 

Lower Division State water supply 
determinations and total water 
deliveries 

Median modeled combined shortages and DCP 
contributions are consistent within each state. 
Combined shortages and DCP contributions 
gradually decrease over time, likely resulting in 
fewer impacts on water supply determinations. 
Combined shortages, DCP contributions, and system 
conservation also gradually decrease over time, 
except in Nevada where no system conservation 
occurs. Median modeled depletions gradually 
increase over time, generally decreasing impacts on 
water deliveries. 

Median combined shortages and DCP 
contributions are the same for both alternatives. 
Slight differences in maximum and minimum 
volumes occur between alternatives due to 
differences in the percent of traces at each 
operating tier. Combined shortages, DCP 
contributions, and system conservation exceed that 
of the No Action Alternative each year due to the 
impacts of SEIS conservation, resulting in greater 
total impacts on water supply determinations 
under the Proposed Action. Median modeled 
depletions gradually increase over time, but at 
lower volumes than for the No Action Alternative, 
resulting in greater impacts on water deliveries 
than under the No Action Alternative. 

Deliveries to Mexico This SEIS does not consider actions for Mexico. 
There would be no change to specified reductions 
and recoverable savings to Mexico. Impacts on 
modeled reductions and recoverable savings to 
Mexico are possible as Lake Mead elevations 
decline. 

Minimum modeled deliveries are higher under the 
Proposed Action than under the No Action 
Alternative, due to higher minimum elevations at 
Lake Mead, potentially resulting in reduced impacts 
on deliveries. 

Modeled distribution of shortages 
to and within the Lower Division 
States 

Impacts on shortages are fewer initially but increase 
as reservoir levels decrease. As total shortages 
analyzed increase, there would be a corresponding 
increase in shortages allocated to Arizona 4th-
priority entitlement holders, Nevada eighth-priority 
level users, and California DCP contributions. 

Impacts on the modeled distribution of shortages 
are the same as under the No Action Alternative. 
The addition of SEIS conservation results in greater 
combined shortages, DCP contributions, and 
system conservation but could result in reduced 
mandatory shortages compared to the No Action 
Alternative. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.7 (cont.) Flows into the Salton Sea No change to current operational activities results in 

continuation of the current rate of decreased surface 
elevation and existing impacts. 

The potential for additional system conservation 
agreements could reduce deliveries, resulting in 
expedited (but not additional) lake bed exposure 
compared with the No Action Alternative, due to 
the possibility of less available agricultural runoff. 
Lake bed exposure may be greater under the 
Proposed Action for the next 26 years, as estimated 
by the Salton Sea Modeling, but long-term impacts 
are the same as under the No Action Alternative. 

3.8 Water Quality 
Salinity Higher lake levels result in marginally lower salinity 

concentrations. Modeled salinity varied greatly 
among the traces. 

Higher lake levels result in marginally lower 
concentrations. Modeled salinity varied greatly 
between traces; however, salinity concentrations 
between the No Action and Proposed Action 
Alternatives are relatively similar. 

Temperature Projected temperature releases at Glen Canyon Dam 
and Hoover Dam vary widely among the traces. 
Below Glen Canyon Dam, some traces exceed the 
20°C threshold; however, more than half of the 
traces simulated are below this threshold for each 
water year.  

Projected temperature releases at Glen Canyon 
Dam and Hoover Dam vary widely among the 
traces; however, outcomes are relatively similar 
between the No Action and the Proposed Action 
Alternatives. Below Glen Canyon Dam, the 
Proposed Action leads to slightly more days above 
16°C in water year 2026 when compared to the No 
Action Alternative. As in the No Action Alternative, 
some traces exceed the 20 °C threshold; however, 
more than half of the traces simulated are below 
this threshold for each water year. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.8 (cont.) Sediment Sediment dredging projects in the reach below 

Hoover Dam would continue to ensure water 
deliveries to downstream users. In the Marble and 
Grand Canyons, each year between 2024 and 2026 
spring HFEs would only be triggered approximately 
15 percent of the time and fall HFEs would be 
triggered approximately 70 percent of the time. If 
Lake Powell drops below 3,500 feet, HFEs are 
infeasible. Sand deposition would be insufficient to 
build sandbars. Sandbars would progressively erode 
from current conditions through 2026. 

 April and November HFEs trigger occurrences are 
approximately the same as under the No Action 
Alternative. However, November releases are 
slightly lower under the Proposed Action and 
would result in a 5 percent reduction in HFE 
implementation probability for 36- and 72- hour 
durations in November 2024 and 2025. 

Nutrients and algae Decreased dilution capacity could result in greater 
concentrations of nitrogen and phosphorus; 
however, quantified water quality impacts related to 
dilution capacity are not available, rendering it 
difficult to project the quantified water quality 
impacts based on dilution capacity. 

Lower flows under the Proposed Action and 
decreased dilution capacity under all alternatives 
could result in greater concentrations of nitrogen 
and phosphorus; however, quantified water quality 
impacts related to dilution capacity are not 
available, rendering it difficult to project the 
quantified water quality impacts based on dilution 
capacity. 

Dissolved oxygen (DO) Under the No Action Alternative, mean August to 
October DO in Lake Powell is projected to drop 
below 5 mg/L in 79 percent of traces. 

As in the No Action Alternative, mean August to 
October DO in Lake Powell is projected to drop 
below 5 mg/L in 79 percent of traces. The 
percentage of low DO events occurring in the 
tailwater would be slightly higher under the 
Proposed Action. 

Metals The No Action Alternative is unlikely to reduce 
dilution capacity significantly (a finding similar to 
that in the 2007 FEIS). Therefore, the projected 
elevations and corresponding changes in dilution 
capacity are not expected to result in a significant 
reduction in dilution capacity or any significant 
increase in concentrations of metals of concern.  

As in the No Action Alternative, the likelihood of 
drawing down below 1,000 feet is small. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.9 Air Quality 

Shoreline exposure fugitive dust Increased shoreline exposure results in a potential 
increase of dust and particulate matter. Under the 
No Action Alternative, Lake Powell and Lake Mead 
would have the most acreage of exposed shoreline 
and therefore the greatest potential for increased 
fugitive dust emissions. The current shoreline area of 
the Salton Sea could continue to decrease at the 
current rate. 

Shoreline exposure is anticipated to decrease 
compared with the No Action Alternative. If IID and 
CVWD take additional shortages, there would be 
less inflow to the Salton Sea from irrigation 
drainage. Salton Sea water surface elevation 
declines more rapidly under the Proposed Action 
than the No Action Alternative due to additional 
consumptive uses on the playa. Exposure may be 
greater at first under the Proposed Action but 
would eventually be the same as under the No 
Action Alternative. 

Alternative power associated with 
greenhouse gases 

The necessity for alternative power (coal and natural 
gas) results in an increase of greenhouse gases. 
Under the No Action Alternative, there is less 
potential for alternative power and therefore less 
potential for increased greenhouse gas emissions 
compared with the Proposed Action. 

The Proposed Action results in varying degrees of 
impacts on power generation. The Proposed Action 
results in more power generation compared with 
the No Action Alternative under low hydrology 
scenarios. Annual releases at Lake Mead are higher 
under the No Action Alternative, leading to less 
power generation at Hoover Powerplant under the 
Proposed Action across most hydrologic scenarios, 
resulting in increased need for alternative power. 

3.10 Visual Resources 
Visibility of attraction features Cathedral in the Desert could be visible and 

accessible. More of the upstream side of Glen 
Canyon and Hoover Dams would be visible. 

Impacts are similar to those under the No Action 
Alternative, except less of the upstream side of 
Glen Canyon and Hoover Dams would be visible. 

Lake Powell maximum height of 
calcium carbonate ring, 10th 
percentile, 2025 

196 feet 190 feet 

Lake Mead maximum height of 
calcium carbonate ring, 10th 
percentile, 2025 

204 feet 184 feet 

Colorado River landscape character Initially, there would be less impacts as flows would 
remain above 7.0 maf; however, if Lake Powell 
reaches dead pool, impacts would be extensive and 
immediate due to a dramatic reduction in flows. 

Impacts would be tempered through different 
release tiers to keep Lake Powell above 3,500 feet. 
Releases could be as low as 6.0 maf, if needed, 
which could result in increased impacts on the 
river’s landscape character. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.10 (cont.) Lower Division States’ landscape 

character 
Initially, there would be lower impacts; however, if 
Lake Mead reaches dead pool, dramatic decreases in 
water availability could affect the landscape 
character in all three Lower Division States. Based on 
modeling for the Salton Sea, additional exposure of 
the lake bed under the No Action Alternative would 
lead to diminishing scenic quality of landscapes 
adjacent to the Salton Sea. 

Through application of conservation measures and 
water supply adjustments, based on lowering 
elevations of Lake Mead, changes in water 
availability affecting the landscape character in the 
Lower Division States would be tempered 
compared to the No Action Alternative. 
Management under the Proposed Action, including 
drought reduction and conservation measures, 
would expose the Salton Sea’s lake bed more 
quickly than the No Action Alternative during the 
planning period. This would, further diminish the 
area’s scenic quality through decreasing influence 
of water within these landscapes. Over the long 
term, impacts on scenic quality adjacent to the 
Salton Sea are similar to the No Action Alternative. 

3.11 Cultural Resources 
Low lake elevations exposing 
cultural resources  

Low lake levels at Lake Mead would expose 
resources to increased wave action, wet/dry cycling, 
and visitation.  

Low lake levels at Lake Mead would expose 
resources to increased wave action, wet/dry 
cycling, and visitation but to a lesser degree than 
the No Action Alternative. 

Low river levels exposing cultural 
resources 

River levels and HFEs to deposit sediment would be 
within ranges previously analyzed under LTEMP.  

Conservation measures may lead to lower water 
levels at the Salton Sea exposing resources.   

Alterations to traditional cultural 
places 

Visitation to archaeological sites may increase if 
resources are exposed at Lake Mead.  

Impacts are the same as under the No Action 
Alternative.  

3.12 Paleontological Resources  
Lower lake levels exposing 
paleontological resources 

Very low lake levels at Lake Mead and Lake Powell 
would expose paleontological resources to 
increased wave action, erosion, wet/dry cycling, 
visitation, and unauthorized collecting.  

Low lake levels at Lake Powell and Lake Mead 
would expose paleontological resources to 
potential impacts from wave action at lake margins, 
wet/dry cycles, and likely increased visitation. 
Projected higher lake levels at Lake Mead would 
likely expose fewer paleontological resources to 
potential impacts than the No Action Alternative.   

Lower river levels exposing 
paleontological resources  

Lower river levels would expose more resources to 
visitation and unauthorized collecting but 
potentially increase available sediment for wind 
transport to protect some resources. 

Projected higher river levels would expose fewer 
resources but may make less sediment available for 
wind transport to protect some resources.  
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.13 Biological Resources 

Vegetation Water elevations are predicted to decrease over 
time, resulting in short-term changes to riparian 
vegetation, including an increase in invasive plant 
species and loss of suitable habitat for native plant 
species. 

The Proposed Action and No Action Alternative 
result in similar impacts on vegetation at Lake 
Powell and the Glen Canyon Dam to Lake Mead 
section until 2025. From 2025 to 2026, the 
Proposed Action would result in slightly higher 
water elevations at Lake Powell. At Lake Powell and 
Lake Mead, fewer acres of shoreline have the 
potential to be invaded by nonnative species under 
the Proposed Action compared with the No Action 
Alternative. In most scenarios, impacts on riparian 
vegetation in the Glen Canyon Dam to Lake Mead 
section and the Hoover Dam to the SIB section 
would be similar under the Proposed Action 
compared with the No Action Alternative until 
2026, when water flows are reduced to these 
sections to maintain higher water elevations in 
Lake Powell and Lake Mead. 

Wildlife Water elevations are predicted to decrease over 
time for the driest hydrologic futures. This would 
result in impacts on wildlife from decreased flows 
and the reduction of lake levels.  

There would be similar impacts to those described 
under the No Action Alternative for Lake Powell. 
Water levels are similar compared to the No Action 
Alternative until 2025, at which point the Proposed 
Action results in higher water elevations at Lake 
Powell, reducing impacts on wildlife. Higher water 
levels at Lake Powell would result in reduced flows 
from the Glen Canyon Dam to Lake Mead, 
increasing impacts on wildlife. Similarly, Lake levels 
are predicted to be higher under the Proposed 
Action for Lake Mead, resulting in reduced flows 
from the Hoover Dam to the SIB. This would reduce 
impacts on wildlife at Lake Mead but increase 
impacts on wildlife in the Hoover Dam to the SIB 
section. However, the differences in impacts are 
likely to be minor.  
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.13 (cont.) Special status species Water elevations are predicted to decrease over 

time for the driest hydrologic futures. This would 
result in impacts on special status species from 
decreased flows and the reduction of lake levels. 

There are impacts similar to those described under 
the No Action Alternative for Lake Powell. Water 
levels are similar compared to the No Action 
Alternative until 2025, at which point the Proposed 
Action results in higher water elevations at Lake 
Powell, reducing impacts on special status species. 
Higher water levels at Lake Powell result in reduced 
flows from the Glen Canyon Dam to Lake Mead, 
increasing impacts on special status species. 
Similarly, Lake levels are predicted to be higher 
under the Proposed Action for Lake Mead, 
resulting in reduced flows from the Hoover Dam to 
the SIB. This would reduce impacts on special 
status species at Lake Mead but increase impacts 
on special status species in the Hoover Dam to the 
SIB section. However, the differences in impacts are 
likely to be minor.  

3.14 Recreation 
Recreation at Lake Powell Projected Lake Powell elevations are below the 

critical thresholds for most boat launch facilities, 
resulting in a reduction in the quality of or the loss 
of reservoir boating opportunities on Lake Powell. 
Dock access is unavailable from the Rainbow Bridge 
National Monument shoreline. Declining pool 
elevations expose additional areas of Glen Canyon, 
creating new visitation patterns and resource 
protection challenges. Sport fish populations are not 
expected to be impacted. 

There are impacts similar to those described under 
the No Action Alternative, with a lesser magnitude 
due to the higher maximum projected 2025 pool 
elevation.  

Recreation from Glen Canyon Dam 
to Lake Mead 

Daytime flows will not drop lower than the safe 
whitewater boating threshold of 5,000 cfs. Lethal 
limits for rainbow trout are not projected to be 
exceeded in any month. If Lake Powell were to reach 
dead pool beyond 2026, the resulting large increase 
in water temperature would lead to potentially lethal 
conditions for rainbow trout. 

There are impacts on whitewater boating similar to 
those described under the No Action Alternative. 
Predicted release temperatures have more 
variability annually than under the No Action 
Alternative, which could lead to greater physiologic 
stress on rainbow trout under warmer conditions. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.14 (cont.) Recreation at Lake Mead The projected Lake Mead elevation is below the 

critical threshold for all boat launch facilities except 
the Pearce Ferry Road launch ramp, which will 
necessitate boat launch facilities be closed or 
relocated. The projected median pool elevation for 
Lake Mead will likely result in boaters encountering 
boating navigational hazards. Projected surface 
water temperatures are not anticipated to impact 
sport fish. 

There are impacts similar to those described under 
the No Action Alternative; however, impacts are 
slightly reduced due to the slightly higher Lake 
Mead pool elevations. 

Recreation from Hoover Dam to the 
Salton Sea 

Flow releases from Hoover Dam, Davis Dam, Parker 
Dam, and Imperial Dam are within the historical 
operating range; therefore, there are minimal 
changes in exposure to boating navigation hazards 
caused by changes in the river elevation or velocity, 
changes in access or use of rest areas and take-out 
points, changes in trip duration caused by changes 
in river velocity, or decreases in access or use of 
sport fishing sites caused by changes in flows. The 
minor changes in water temperatures that may 
occur downstream of Hoover Dam are not expected 
to affect warmwater sport fish. Under the No Action 
Alternative, the Salton Sea shoreline will continue to 
decrease at the current rate.   

There are impacts similar to those described under 
the No Action Alternative; however, shoreline 
recreation on the Salton Sea shoreline could be 
more adversely affected if IID and CVWD 
contribute to SEIS conservation. 

3.15 Electrical Power Resources 
Glen Canyon Powerplant 
Average annual generation  3,539,401 MWh 3,464,135 MWh 
Average August capacity  544 MW 546 MW 
Average annual total economic 
value of electrical energy value 

$271,395,000 $268,544,000 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.15 (cont.) Hoover Powerplant 

Average annual generation  3,106,135 MWh 3,007,348 MWh 
Average August capacity  1,208 MW 1,280 MW 
Average annual total economic 
value of electrical energy value 

$393,479,000 $ 383,784,000  

Parker and Davis Powerplants 
Average annual generation  1,471,966 MWh 1,394,967 MWh 
Average August capacity  Negligible impacts  Negligible impacts  
Average annual total economic 
value of electrical energy value  

$136,346,000 $127,183,000 

Changes in the total annual 
economic value of electrical energy 
impact on the various power funds 

Reduced total hydropower value at Glen Canyon 
Powerplant results in reduced contributions to the 
Basin Fund. Reduced total hydropower value at 
Hoover, Parker, and Davis Powerplants results in 
reduced contributions to the Development Fund. 
Continued revenue from surcharges at Hoover, 
Parker, and Davis Powerplants results in minor 
impacts on the Dam Fund. 

Reduced total hydropower value at Glen Canyon 
Powerplant results in reduced contributions to the 
Basin Fund. Reduced total hydropower value at 
Hoover, Parker, and Davis Powerplants results in 
reduced contributions to the Development Fund. 
Continued revenue from surcharges at Hoover, 
Parker, and Davis Powerplants results in minor 
impacts on the Dam Fund. 

The basin funds’ impacts on other 
governmental programs 

Reduced funds in the Basin Fund and Development 
Fund result in lower contributions to associated 
government programs. Continued financial 
resources in the Dam Fund have minor impacts on 
the associated government programs. 

Reduced funds in the Basin Fund and Development 
Fund result in lower contributions to associated 
government programs. Continued financial 
resources in the Dam Fund have minor impacts on 
the associated government programs. 
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.16 Socioeconomics 

Loss of agricultural production and 
associated jobs, income, and tax 
revenue for Indian and non-Indian 
agriculture in Arizona, California, 
and Nevada from 2024 through 
2026 

Arizona (Indian and Non-Indian): 
Production: $57–$114 million loss 
Jobs: 657–1,613 lost 
Income: $67–$108 million loss 
Tax revenue: $10–$24 million loss 

California: 
Production: $3–$6 million loss 
Jobs: 0–75 lost 
Income: $0–$3 million loss 
Tax revenue: $0–$1 million loss 

Nevada: 
No impacts 

Impacts are the same as under the No Action 
Alternative, with reduced potential to experience 
the higher range of projected impacts. This is due 
to reduced potential to reach higher tier shortage 
levels for agricultural water users.  
 
Increased system conservation agreements offset 
to some degree the level of economic impacts 
associated with reduced agricultural production. 
There is insufficient data, however, on the degree 
to which this compensation would offset the 
regional economic impacts in the agricultural 
sector, due to the loss of indirect and induced jobs 
and income that may not be fully compensated.  

Recreation economic contributions Economic contributions from recreation in Lake 
Powell and Lake Mead, river-based recreation, and 
adjacent land-based recreation as well as national 
wildlife refuges would continue. Due to anticipated 
reservoir levels, there is the potential for reduced 
contributions from reservoir-based recreation due to 
inaccessibility of boat launches in Lakes Powell and 
Mead as well as navigational issues. Economic 
contributions from commercial whitewater rafting 
are supported under all alternatives due to 
minimum flow requirements; however, the 
recreational experience would be impacted by the 
variation in flow. Reduction in Salton Sea elevation 
could impact recreation at the Salton Sea (and 
potentially in the region) due to changes in air 
quality as a result of shore bed exposure. 

Impacts are similar to those described under the 
No Action Alternative, with a slight reduction in 
potential impacts on recreation use and associated 
spending due to the slightly higher Lake Mead and 
Powell pool elevations. Shoreline recreation on and 
near the Salton Sea and associated spending could 
be more adversely affected if the Proposed Action 
resulted in expedited (but not additional) lake bed 
exposure compared to the No Action Alternative, 
due to the possibility of less available agricultural 
runoff.  
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.16 (cont.) Municipal and industrial water 

social and economic contributions 
Under all alternatives, allocated water shortages for 
different water elevations in Lake Mead result in 
higher domestic water shortages compared with 
2021 use levels. The specific economic impacts from 
domestic and industrial water shortages are 
unknown due to the variety of approaches 
municipalities and other entitlement holders utilize 
in shortage scenarios, including supply-side actions 
(such as groundwater recharge, water purchase 
agreements, and alternative water supplies) and 
demand-side strategies (such as water conservation 
measures).  
 
Under the No Action Alternative, impacts are 
realized at lower shortage scenarios for Arizona 
long-term contractors (533,000-af scenario) and 
Nevada entitlement holders (200,000-af scenario) 
compared with California; this is due to the modeled 
effects of the priority system in the 2007 FEIS. At a 
1.100-maf shortage scenario, maximum levels of 
shortage would result in domestic water shortages 
of 178,590 af in Arizona, 30,000 af in Nevada, and 
350,000 af in California (pursuant to the DCPs). 

Modeled shortage scenarios under the Proposed 
Action are the same as under the No Action 
Alternative; however, the increased level of system 
conservation and intentionally created surplus 
result in higher elevations at Lake Mead, with fewer 
traces at higher-shortage tiers as compared to the 
No Action Alternative in 2025 and 2026. As a result, 
the potential to reach higher tier shortage levels 
for domestic waters users (e.g., those shortages as 
modeled at 967,000 to 1,100,000 af) is reduced. 

3.17 Environmental Justice 
Environmental justice communities Initially, there are fewer impacts than under the 

Proposed Action; however, there is an increased 
potential for disproportionate impacts on 
environmental justice communities as reservoir 
levels decrease. The available water supply will be 
reduced to zero for some Arizona priorities (all 5th- 
and 6th-priority contracts, CAP agricultural, and 
other excess) located within the following Arizona 
environmental justice study area counties: Pinal and 
Pima. This study area includes two Tribes. 

In the longer term, hydrologic models indicate that 
reservoir levels would be maintained above critical 
levels for a longer length of time with the 
implementation of proposed additional system 
conservations. This would contribute to reduced 
potential for higher modeled shortages and 
mandatory shortages to occur, thereby minimizing 
potential impacts on environmental justice 
communities. Therefore, impacts on environmental 
justice communities could be reduced compared 
with the No Action Alternative in the long term.  
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SEIS 
Section Affected Resource Alternatives 

No Action Proposed Action 
3.18 Indian Trust Assets 

Water rights and allocations Tribal water rights are established by law; however, 
annual water deliveries may change as a result of 
shortages. Water deliveries and shortages are 
shared based on priority and as outlined in a Tribe’s 
water settlement and/or entitlement. Executed 
system conservation agreements with Tribes are in 
place. 

Impacts are the same as under the No Action 
Alternative. Executed system conservation 
agreements with Tribes are in place, with the 
potential for additional system conservation 
agreements with Tribes under development.   

Cultural and biological resources  Low river levels expose more cultural resources to 
visitation. As water elevations decrease, there are 
short-term changes to riparian vegetation, including 
an increase of invasive plant species and the loss of 
suitable habitat for native plant species. 

No impacts on biological resources for ITAs occur. 
As with the No Action Alternative, low river levels 
expose more cultural resources to visitation. 
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• Imperial Valley and Coachella Valley service areas 

• Tribal reservations 

The environmental consequences analysis focuses on the period of operating years 2024 through 

2026, during which the alternatives considered would be implemented, as described in Section 2.4, 

Implementation. Although impacts of the proposed alternatives could extend beyond 2026, the 

analysis does not examine impacts beyond 2026 because Reclamation is preparing a separate EIS to 

develop the post-2026 operational strategies. This post-2026 EIS will analyze a full range of 

alternatives and associated impacts. 

3.3 Methodology 

Hydrologic modeling of the Colorado River system was conducted to determine the potential 

hydrologic effects of the alternatives. The hydrologic modeling provided projections of potential 

future Colorado River system conditions (such as reservoir elevations, reservoir releases, and river 

flows) under the No Action Alternative for comparison with conditions under the Proposed Action. 

Due to uncertainties associated with future inflows into the system, multiple simulations were 

performed for each alternative to explore a range of possible future conditions. All statistics 

calculated are reflective of the hydrologic scenarios and other assumptions used in modeling. They 

are not intended to suggest actual probabilities of any events occurring. However, it is meaningful to 

compare statistics across alternatives to differentiate performance. For this reason, the 

environmental consequences analyses provided in the sections below may discuss the likelihood of 

certain scenarios or impacts occurring. 

Hydrologic modeling also provided the basis for analyzing potential effects of each alternative on 

other environmental resources, such as recreation, biology, and energy. The potential effects on 

specific resource issues are identified and analyzed for the Proposed Action and compared with the 

potential effects on that resource issue under the No Action Alternative. These comparisons are 

typically expressed in terms of the incremental differences in probabilities (or projected 

circumstances associated with a given probability) between the No Action Alternative and the 

Proposed Action. 

This section provides an overview of the hydrologic modeling used and the framework within which 

the many simulations were undertaken. Further details regarding the model and modeling 

assumptions are also provided in Appendix D, CRMMS Model Documentation, and Appendix E, 

Shortage Allocation Model Documentation. For some of the resource analyses, additional modeling 

using other techniques was needed to analyze the potential effects on particular resource issues. In 

most of these cases, the output from the hydrologic modeling was used as input to these other 

models. The methodologies used for the additional modeling are described in each respective 

resource section of Chapter 3. Models may be updated, as appropriate, between this Draft SEIS and 

publication of the Final SEIS. 
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• The analysis for each alternative includes modeled water delivery reductions to Mexico under 

low-elevation reservoir conditions and Mexico’s recoverable water savings that contribute to 

the BWSCP, in accordance with Minute 323 to the 1944 Water Treaty. This differs from the 

assumed 16.67 percent of the total shortage analyzed in the 2007 FEIS.  

• Hourly, daily, and monthly releases from Lake Powell will be consistent with LTEMP. 

Minimum flows analyzed in the LTEMP were 5,000 cfs at night and 8,000 cfs during the 

day. If these minimum flows are not possible due to the projected monthly release volume, 

the model could simulate flows lower than the minimum flows analyzed in LTEMP. 

• For Lower Division State and Mexico use, in the first year of the model run, water depletion 

schedules use water orders that reflect shortage conditions, DCP contributions, reductions 

under low-elevation reservoir conditions, BWSCP contributions per Minute 323, and system 

conservation agreements. For the remaining years in the model run, water depletion 

schedules reflect “normal” schedules and represent near-term historical trends in water use. 

The 2007 FEIS consumptive use schedules were based on entitlements. These 

“baseline/normal” water depletion schedules are then reduced by 2007 Interim Guidelines 

shortages, DCP reductions, and Minute 323 reductions under low-elevation reservoir 

conditions and BWSCP contributions.  

• It is assumed that annual releases are representative of annual flows within the reach of 

Davis Dam to Parker Dam, Parker Dam to Cibola Gage, and Cibola Gage to Imperial Dam.  

• The 2022 DROA Plan for May 2022 through April 2023 was amended to suspend 2022 

DROA Plan releases as of March 7, 2023. A total DROA release of approximately 463,000 

af occurred under the 2022 DROA Plan. The CRMMS modeling does not include any 

assumptions regarding future DROA releases. Reclamation will attempt to maximize DROA 

recovery in the Upper Initial Units in operating year 2023 and through April 2024.  

Shortage Allocation Model Assumptions for All Alternatives 

Detailed assumptions for the Shortage Allocation Model are in Appendix E and are summarized 

below. 

• The Shortage Allocation Model assumes a maximum analyzed shortage of 1.1 maf. 

• The model distributes available water first among states based on the 2007 ROD and 2019 

DCPs and subsequently among the entitlement holders within each state based on priority. 

Modeling Assumptions for the No Action Alternative 

Section 2.6 describes the No Action Alternative in detail. An overview of assumptions for the No 

Action Alternative includes the following: 

CRMMS 

• The No Action Alternative of this SEIS differs from the No Action Alternative in the 2007 

FEIS in terms of updated rules to reflect the 2007 Interim Guidelines and DCPs, input 

hydrology, time horizon, hydrologic demands, and modeling tool (CRMMS).  

• Releases from Lake Powell are based on the Operational Tiers outlined in the 2007 Interim 

Guidelines and described in Section 2.6.  
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Modeled SEIS Conservation* 2023 2024 2025 2026 Total 

  Yuma Mesa Irrigation and Drainage District 13,670 — — — 13,670 
  Gabrych Farms 3,240 3,240 3,240 — 9,720 
Arizona Total 197,812 184,373 184,373 — 566,558 

Nevada 
     

Intentionally Created Surplus 
     

  Southern Nevada Water Authority** 65,000 — — — 65,000 

Nevada Total 65,000 — — — 65,000 

Total Modeled System Conservation 530,212 224,173 184,373 — 938,758 

* These model assumptions reflect projected volumes as of June 2023 from executed agreements and are subject to 
change. These system conservation volumes are modeling assumptions, do not represent mandatory shortages, and 
do not commit specific water users to these reductions in use. 
** 2024–2026 ICS creation and delivery vary based on modeling assumptions and modeled system conditions, 
including shortage conditions and available ICS accumulation capacity. 

Table 3-3 

Lower Division States’ SEIS Conservation by State, Proposed Action (2023–2026) 

(All volumes in af) 

Modeled SEIS Conservation* 2023 2024 2025 2026 Total 

California 
     

System Conservation 
     

  Coachella Valley Water District 35,000 45,000 45,000 — 125,000 
  Quechan Indian Tribe 13,000 13,000 13,000 13,000 52,000 
  Palo Verde Irrigation District 78,000 120,000 120,000 83,000 401,000 
  Bard Water District — 6,000 — — 6,000 
  Imperial Irrigation District 50,000 250,000 250,000 250,000 800,000 
Intentionally Created Surplus 

     

  Metropolitan Water District of Southern 
California** 

216,000 — — — 216,000 

California Total 392,000 434,000 428,000 346,000 1,600,000 

Arizona 
     

System Conservation 
     

  Gila River Indian Community 91,950 145,000 145,000 20,000 401,950 
  Fort McDowell Yavapai Nation 13,933 13,933 13,933 — 41,799 
  San Carlos Apache Tribe 23,275 — — — 23,275 
  Colorado River Indian Tribes 37,000 23,000 23,000 

 
83,000 

  Central Arizona Project Subcontractors 143,800 129,800 128,800 — 402,400 
  Mohave Valley Irrigation and Drainage 
District 

12,819 12,819 12,819 — 38,457 

  Yuma Mesa Irrigation and Drainage District 13,670 13,670 13,670 — 41,010 
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Modeled SEIS Conservation* 2023 2024 2025 2026 Total 

  Gabrych Farms 3,240 3,240 3,240 — 9,720 
  Wellton-Mohawk Irrigation and Drainage 
District 

9,000 12,000 12,000 9,000 42,000 

Intentionally Created Surplus 
     

  Arizona ICS Preservation Program 70,000 — — — 70,000 
Arizona Total 418,687 353,462 352,462 29,000 1,153,611 

Nevada 
     

Intentionally Created Surplus 
     

  Southern Nevada Water Authority*** 75,000 75,000 70,000 65,000 285,000 

Nevada Total 75,000 75,000 70,000 65,000 285,000 

Total Modeled SEIS Conservation 885,687 862,462 850,462 440,000 3,038,611 

* These model assumptions reflect projected volumes as of June 2023—from executed agreements, agreements 
under development, and planned operations—and are subject to change. These SEIS conservation volumes are 
modeling assumptions, do not represent mandatory shortages, and in no way commit specific water users to these 
reductions in use. 
** 2024–2026 ICS creation and delivery vary based on modeling assumptions and modeled system conditions. 
*** Specified ICS creation by SNWA is the minimum ICS creation that will occur in each year. Modeled ICS creation will 
vary based on modeled system conditions, including shortage conditions and available ICS accumulation capacity. 

3.3.6 Salton Sea Modeling 

The Salton Sea is a terminal lake in Riverside and Imperial Counties, California. The Department 

owns and manages lands around the Salton Sea. Lake levels are maintained by runoff from the 

surrounding Imperial Valley and Coachella Valley watersheds, as well as agricultural runoff from the 

Imperial Irrigation District (IID) and Coachella Valley Water District (CVWD) originating in the 

Colorado River Basin. The Salton Sea acts as a sump for agricultural runoff. Reductions in 

agricultural runoff may impact lake elevations, which, in turn, may impact air quality and shoreline 

wildlife habitat. The California Natural Resources Agency is responsible for and leads management 

efforts at the Salton Sea. These efforts include implementing 29,800 acres of habitat restoration and 

dust-suppression projects on lake bed areas that have been, or will be, exposed by 2028. The 

Department is actively supporting the State in the implementation of its 10-year plan by providing 

technical resources, funding, and Department-owned lands for project implementation and has, 

therefore, included it in the analysis area for this SEIS.  

Future Salton Sea conditions were modeled using the Salton Sea Accounting Model (SSAM). The 

SSAM was originally developed by Reclamation in the early 2000s and repurposed by the State of 

California to assist in its Salton Sea Management Program objectives (California Natural Resources 

Agency 2018). The SSAM was used to estimate the net impacts of short-term allocation reductions 

on key metrics such as salinity and exposed playa area. To evaluate impacts, water allocation 

reduction scenarios for the IID and CVWD were evaluated using the SSAM. A set of scenarios was 

prepared with different levels of reduction and different fallowing/efficiency considerations by the 

IID. The model assumptions and outputs were reviewed by the IID, CVWD, Reclamation, and 

California Natural Resources Agency in a series of meetings in mid- to late-2022. A final set of 
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updates, which includes the No Action Alternative and Proposed Action, were made in 2023 and are 

presented in this document.  

Model inputs include the initial state of the lake, freshwater inflows, and annual evaporation. To 

model the alternatives, different system conservation approaches proposed by the IID were used to 

project lake inflows. The primary outputs of the model are exposed lake bed, elevation, and salinity 

with data reported on an annual timestep. 

3.4 Resource Issues Not Analyzed in Detail 

As described in Section 1.5.2 and Table 1-1, some resource issues are not considered potentially 

significant, given current conditions and the actions considered in the alternatives; therefore, they 

are not analyzed in this SEIS. Table 1-1 summarizes the rationale for eliminating resource issues 

from detailed analysis. Resource issues considered but not analyzed in detail in this SEIS include: 

• Geology and soils 

• Minerals 

• Noise 

• Transportation and traffic 

3.5 Cumulative Impacts 

CEQ regulations (40 CFR 1500 through 1508) implementing the procedural provisions of NEPA 

define cumulative impacts as:  

“…the impact on the environment which results from the incremental impact of the action 

when added to other past, present, and reasonably foreseeable future actions regardless of 

what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative 

impacts can result from individually minor but collectively significant actions taking place 

over a period of time (40 CFR 1508.7).” 

Cumulative impacts refer to two or more individual impacts that, when considered together, are 

significant or that compound or increase other environmental impacts. Cumulative impacts can be 

categorized as additive and interactive. An additive impact results from additions from one kind of 

source through either time or space. An interactive impact results from more than one kind of 

source. 

This section addresses the cumulative impacts of the proposed alternatives combined with other 

regional water supply or closely related projects in the region. Closely related projects that could 

result in significant cumulative impacts are briefly described below. In addition, Reclamation 

considered other projects, such as the Lake Powell Pipeline Project and specific future state 

conservation projects, but did not bring them forward for cumulative impacts analysis. This is 

because the projects are currently too speculative to be considered reasonably foreseeable, do not 
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closely relate to Basin operations and regional water supply, or would not result in significant 

cumulative impacts. Additional projects will be considered for analysis of cumulative impacts as part 

of the post-2026 EIS, as appropriate. 

3.5.1 LTEMP SEIS 

Reclamation’s Upper Colorado Basin Region is preparing an SEIS to the LTEMP ROD and FEIS 

that will analyze flow options from Glen Canyon Dam to prevent smallmouth bass from 

establishing below the dam by preventing additional spawning. The LTEMP SEIS will also consider 

modifying the LTEMP High Flow Experiment (HFE) Protocol to incorporate the latest scientific 

information available. The decline of water levels in Lake Powell to historically low levels has 

contributed to record high-water temperature releases through the Glen Canyon Dam. Below the 

dam, these warm water releases are creating ideal spawning conditions for smallmouth bass, a 

predatory invasive fish species, and other warmwater nonnatives. If smallmouth bass populations 

continue to spawn and expand downstream into the Grand Canyon, they will likely become a threat 

to the federally protected humpback chub and other native fish. The purpose of Reclamation’s 

Preliminary Proposed Action for the LTEMP SEIS is to prevent or delay the establishment of 

smallmouth bass below the Glen Canyon Dam using dam operations to reduce water release 

temperatures to minimize the efficacy of additional spawning.  

Over the past several decades, scientific information on the use and timing of HFEs has improved 

understanding of how best to manage tributary-derived sediment supplies below the dam, 

particularly in low-elevation/low-flow scenarios. Current sediment accounting periods under 

LTEMP include a spring period from December 1 through June 30 and a fall period from July 1 

through November 30. Implementation of HFEs during each accounting period can occur in 

March–April and October–November. The purpose of Reclamation’s Preliminary Proposed Action 

for the LTEMP SEIS is to consider adjusting sediment accounting periods and implementation 

windows associated with the HFE Protocol.  

3.5.2 Salton Sea 

The Salton Sea’s continuing decline in elevation and resulting exposure of the lake bed negatively 

impacts the surrounding communities and reduces the remaining habitat for fish and wildlife. The 

California Natural Resources Agency, the California Department of Water Resources, and the 

California Department of Fish and Wildlife are focused on implementing Phase I: 10-Year Plan (10-

Year Plan) of the Salton Sea Management Program (SSMP) to improve conditions around the Sea. 

The 10-Year Plan was released in 2017 and then updated in 2018 to guide the State’s projects at the 

Salton Sea over the next decade (2018–2028). The 10-Year Plan identifies a sequence of habitat and 

dust control projects around the perimeter of the Salton Sea (California Natural Resources Agency 

2018 and 2021). 

The US Army Corps of Engineers is preparing an Environmental Assessment for the 

implementation of the 10-Year Plan projects. Of the total project area (29,800 acres), at least 50 

percent will be used to create habitat for fish and wildlife that depend on the Salton Sea ecosystem, 

and the remainder will support projects to suppress dust (US Army Corps of Engineers 2022). 
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The 2007 FEIS used historical hydrologic conditions within the Basin from 1906 through 2005 to 

inform how changes in operations could impact hydrologic conditions for the interim period 

between 2007 and 2026. This SEIS incorporates updated hydrologic information to better describe 

evolving characteristics of hydrologic resources within the affected environment. The updated 

information for these resources, organized by river reach, also captures the implementation of the 

2007 Interim Guidelines, 2019 DCPs, Minute 323, and drought conditions within the Basin. The 

updated hydrologic conditions and operations within the Basin were used to inform modeling 

assumptions within the SEIS.  

Hydrologic Overview 

The 2007 FEIS presented the hydrology of the Basin, including the various hydrologic resources and 

river reaches in the Basin. This section provides updated descriptions of hydrologic resources within 

the Basin through 2022 to capture the worsening drought conditions. It also provides an update to 

releases and reservoir levels as a result of implementing the 2007 Interim Guidelines and Upper 

Basin DCP and Lower Basin DCP. The Colorado River Basin Climate and Hydrology: State of the 

Science (State of the Science) report (Lukas and Payton 2020) provided a comprehensive assessment 

of Basin hydroclimate conditions and trends through 2019. Key findings from the report are 

summarized below, updated through 2023, where appropriate. 

From 2000 to 2023, the Basin has experienced persistent drought conditions, exacerbated by a 

warming climate, leading to a 20 percent decrease in average annual Upper Basin (at Lees Ferry) 

natural flows (Reclamation 2022a). This period, from 2000 to 2023, is the driest 23-year period in 

more than a century. These conditions amount to a cumulative streamflow deficit, or difference 

between depletions and streamflow, of about 70 maf relative to 20th-century conditions 

(Reclamation 2022a). Approximately 92 percent of the natural Basin streamflow originates from the 

Upper Basin; snowmelt is the primary source of runoff. Historically, the primary driver for the 

hydrologic drought in the Basin has been below-normal precipitation over the winter, resulting in 

reduced snowmelt in the spring, but warming temperatures are playing an increasing role as 

evaporative losses and soil moisture deficits increase. 

In addition, annual water use in the Basin has exceeded the annual inflows in most years since 2000. 

This resulted in a depletion of storage to 26 percent of the total combined capacity of Lake Powell 

and Lake Mead by the end of 2022 (Reclamation 2023b). Since issuance of the 2007 FEIS, the 

hydroclimate changes in the Basin include further increases in temperature, continued below-normal 

precipitation, declining snowpack water volume and annual streamflow, and earlier snowmelt runoff. 

Since 2000, the average temperature across the Basin has been 2˚F warmer than the 20th-century 

average. The warmest 10-year period on record occurred from 2012 to 2021 (National Oceanic and 

Atmospheric Administration 2023).  

To describe precipitation in the Basin, the State of the Science report focused on multi-decadal 

trends due to the Basin’s high interannual variability and the effects of short-term trends associated 

with the El Niño-Southern Oscillation. For both the Upper Basin and Lower Basin, a declining (but 

statistically nonsignificant) precipitation trend was noted over the period from 1980 to 2019. During 

this period, precipitation over the cold season (October through March), which typically falls as 

snow, showed a greater declining trend than precipitation over the warm-season months. Higher 
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implementation of the 2007 Interim Guidelines. The water surface elevation continued to range 

from approximately 630 feet up to 645.7 feet, with lower elevations in the fall to provide flood 

control capacity and higher elevations in the spring. From 1996 to 2007, the average annual water 

surface elevation was 640.8 feet. Since 2008 (through 2022), the average annual water surface 

elevation remained at the same level of approximately 640.9 feet. The average storage in Lake 

Mohave has remained at approximately 1.6 maf for the last several decades. 

As stated in the 2007 FEIS, the upper portion of this reach is within a bedrock canyon that has 

limited connection to groundwater. Based on the analyses performed in the 2007 FEIS, the 2007 

Interim Guidelines were not anticipated to have affected groundwater levels in this reach. Therefore, 

Reclamation assumed that groundwater levels have remained consistent in this reach since 2007. The 

lower portion of the reach is dominated by Lake Mohave. The 2007 FEIS did not consider effects 

on groundwater elevations in the vicinity of Lake Mohave; however, fluctuations of reservoir levels 

may impact adjacent groundwater levels.  

Davis Dam to Parker Dam 

As described in the 2007 FEIS, flows within the 84-mile reach from Davis Dam (Lake Mohave) to 

Parker Dam (Lake Havasu) are primarily comprised of releases from Davis Dam, with inflows from 

the Bill Williams River entering directly into Lake Havasu. The releases from Davis Dam are made 

to regulate downstream water demands. These releases are scheduled on an hourly basis and 

coordinated to meet daily release targets and to help meet power demands. 

Implementation of the 2007 Interim Guidelines did not explicitly target the release operations of 

Davis Dam. However, the annual release rates have decreased since implementing the guidelines and 

further decreases in flow rates would occur with increasing shortage levels. The current Davis Dam 

minimum daily release is 1,600 cfs and the minimum hourly release is 1,300 cfs (with monitoring). 

The minimum release for a 30-day month is currently 95,000 af. As reported in the 2007 FEIS, 

annual Davis Dam releases from Lake Mohave ranged from 8.0 to 12.6 maf and averaged 9.9 maf 

from 1996 through 2007. Annual Davis Dam releases since 2008 (through 2022) have ranged from 

8.2 to 9.3 maf and averaged 8.8 maf, a decrease of 1.1 maf in average annual releases.  

Inflows from the Bill Williams River depend on the releases from Alamo Dam by the USACE; the 

2007 Interim Guidelines did not affect these operations. As stated in the 2007 FEIS, the annual 

inflow from the Bill Williams River ranged from 1,300 to 702,000 af and averaged 102,000 af from 

1906 through 2007. Annual Alamo Dam releases since 2008 (through 2022) have ranged from 15.4 

af to 501,900 af and averaged 105,000 af. Contributions to Lake Havasu from the Bill Williams River 

have remained unchanged since implementation of the 2007 Interim Guidelines. 

Reclamation has continued to operate Parker Dam at Lake Havasu under the same rule curve that 

determines end-of-month target elevations as prior to the 2007 Interim Guidelines. The water 

surface elevation continued to range from approximately 445 feet to 450 feet, with lower elevations 

in the fall to provide flood control capacity and higher elevations in the spring. From 1996 to 2007, 

the average annual water surface elevation was 447.5 feet. Since 2008 (through 2022), the average 

annual water surface elevation has remained at the same level of approximately 447.7 feet. Average 

storage in Lake Havasu has remained approximately 0.57 maf for the last several decades. 
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As stated in the 2007 FEIS, the upper portion of this reach is in the Mohave Valley groundwater 

basin, which is mostly alluvial fill. The 2007 FEIS used a combination of hydrologic and hydraulic 

models to relate the decreased flow rates to decreased river stage depths, which were used as an 

indicator for groundwater effects. The 2007 FEIS determined that the 2007 Interim Guidelines 

would result in decreased groundwater elevations of approximately 0.25 feet to 0.50 feet. Therefore, 

it is assumed that groundwater levels in this reach have decreased by approximately that much since 

2007. 

The lower portion of this reach is the Chemehuevi Valley groundwater basin, which is dominated by 

Lake Havasu. Based on the 2007 FEIS analyses, the 2007 Interim Guidelines were not anticipated to 

have affected groundwater levels in this reach. Therefore, Reclamation assumes that groundwater 

levels have remained consistent since 2007.  

Parker Dam to Cibola Gage 

As described in the 2007 FEIS, flows within the 105-mile reach from Parker Dam (Lake Havasu) to 

the Cibola Gage primarily consist of releases from Parker Dam. As the last major storage facility on 

the Colorado River, the releases from Parker Dam are made to regulate downstream water demands. 

Implementation of the 2007 Interim Guidelines did not explicitly target the release operations of 

Parker Dam. These releases are scheduled on an hourly basis and coordinated to meet daily release 

targets and to help meet power demands. However, the annual release rates have decreased since 

implementation of the 2007 Interim Guidelines. The current Parker Dam minimum daily release is 

1,600 cfs and the minimum hourly release is 1,400 cfs. The minimum release for a 30-day month is 

currently 95,000 af. As reported in the 2007 FEIS, annual Parker Dam releases from Lake Havasu 

ranged from 6.19 maf to 10.3 maf and averaged 7.4 maf from 1996 through 2007. Annual Parker 

Dam releases since 2008 (through 2022) have ranged from 6.2 maf to 6.7 maf and averaged 6.4 maf, 

a decrease of 1.0 maf in average annual releases. 

Operations of the Headgate Rock Dam and Palo Verde Diversion Dam have remained unchanged 

since publication of the 2007 FEIS. These diversion dams are operated by the BIA and the Palo 

Verde Irrigation District, respectively. 

As stated in the 2007 FEIS, the reach from Parker Dam to the Imperial Dam is in one large 

groundwater basin (referred to as the Parker Valley, Cibola Valley, and Palo Verde Valley) that is 

mostly alluvial fill. The 2007 FEIS used a combination of hydrologic and hydraulic models to relate 

the decreased flow rates to decreased river stage depths, which were used as an indicator for 

groundwater effects. The 2007 FEIS determined the 2007 Interim Guidelines would result in 

decreased groundwater elevations of approximately 0.15 feet to 0.30 feet. Therefore, Reclamation 

assumes that groundwater levels in this reach have decreased by slightly more than 0.15 feet to 0.30 

feet since 2007. 

Cibola Gage to Imperial Dam 

As described in the 2007 FEIS, flows within the 38-mile reach from the Cibola Gage to Imperial 

Dam are primarily comprised of releases from Parker Dam minus the diversions at Headgate Rock 

Dam and Palo Verde Dam. The flows in this reach are typically comprised of the United States’ 
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water deliveries for diversions downstream of Palo Verde, including diversions at Imperial Dam, and 

deliveries to Mexico, as required by the 1944 Water Treaty and Minute 323.  

As described above, implementation of the 2007 Interim Guidelines did not change operations of 

Parker Dam. However, annual releases have decreased since the guidelines’ implementation in 2008 

due to decreased upstream releases from Lake Powell and Lake Mead and thus, decreased inflows 

into Lake Havasu. Average flow rates for the Colorado River at the Cibola Gage ranged from 1,488 

cfs to 18,168 cfs and averaged 8,931 cfs from the beginning of 1996 through the end of 2007. 

Average flow rates at the Cibola Gage since January 2008 (through the end of 2022) have ranged 

from 2,224 cfs to 18,751 cfs and averaged 7,632 cfs, a decrease of average flow rates of 1,299 cfs.  

Implementation of the 2007 Interim Guidelines did not affect diversions at Imperial Dam, which 

meet water deliveries to water districts in the US and Mexico. 

As stated in the 2007 FEIS, this reach is in a narrow alluvial fill valley with no adjacent irrigated land. 

The 2007 FEIS determined the 2007 Interim Guidelines would result in decreased groundwater 

elevations through this reach. (Refer to the groundwater discussion in the Parker Dam to Cibola 

Gage reach subsection for details.)  

Imperial Dam to NIB 

As stated in the 2007 FEIS, flows in the 26-mile reach from Imperial Dam to the Northerly 

International Boundary (NIB) are primarily comprised of releases from Imperial Dam, return flows 

from diversions at Imperial Dam, and inflows from the Gila River. The 2007 Interim Guidelines did 

not alter the operation of these diversions.  

As stated in the 2007 FEIS, this reach is in the Yuma Valley groundwater basin and the South Gila 

Valley groundwater basin, which is small and bounded by rock. However, most water delivery from 

Imperial Dam to the NIB is via the All-American Canal. Based on the 2007 FEIS analyses, the 2007 

Interim Guidelines were not anticipated to have affected groundwater levels in this reach. Therefore, 

Reclamation assumes that groundwater levels have remained the same since 2007. 

NIB to SIB 

As stated in the 2007 FEIS, flows in the 23.7-mile reach from the NIB to the SIB are limited. The 

Morelos Diversion Dam is 1.1 miles downstream of the NIB. Mexico owns, operates, and maintains 

the Morelos Diversion Dam for Mexico’s delivery of flows. Water is diverted from the Morelos 

Diversion Dam into the Reforma Canal. Flows below the Morelos Diversion Dam in the river reach 

that extends down to the SIB consist of water in excess of Mexico’s scheduled delivery resulting 

from flood control operations at Hoover Dam and other nontypical hydrologic events, seepage 

from the Morelos Diversion Dam, irrigation return flows, and groundwater accumulation.  

The alternatives evaluated in the 2007 FEIS anticipated that Mexico would continue to operate the 

Morelos Diversion Dam at the same elevation necessary to ensure the annual 1.5-maf delivery of 

water, per the 1944 Water Treaty under normal conditions (Mexico agreed to reductions and savings 

under low elevation reservoir conditions in Minute 323 to the 1944 Water Treaty). The 2007 Interim 

Guidelines do not affect Mexico’s allotment. 
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Impact Indicators 

For all alternatives, impacts are evaluated using output from the CRMMS model and described 

based on hydrologic conditions within the Basin as follows:  

• Reservoir Elevations: Changes to reservoir elevations are described based on a quantitative 

assessment of projected changes to reservoir water surface elevations for Lake Powell and 

Lake Mead monthly and on an end-of-water-year basis. 

• Reservoir Releases: Changes to reservoir releases are described based on a quantitative 

assessment of projected changes to reservoir releases for Lake Powell and Lake Mead, 

including release volumes and timings. 

• River Flows: Changes to river flows are described based on a quantitative assessment of 

changes in river flows for various reaches, including flow volumes and altered flow patterns. 

River flows follow the same pattern as reservoir releases.  

• Groundwater: Changes to groundwater are described based on a qualitative assessment of 

potential changes to groundwater elevations, including relative changes in river stage and 

groundwater storage. 

Issue 1: How would changes to operational activities affect reservoir elevations? 

This section presents a comparison of the No Action Alternative and the Proposed Action in three 

metrics: monthly pool elevations, annual pool elevations, and percentages of traces below critical 

elevations at Lake Powell and Lake Mead.  

Lake Powell  

Summary of Alternatives Comparison 

The conclusions in this section are drawn from analyses of three metrics: monthly pool elevations, 

percentages of traces below critical elevations, and annual pool elevations. Detailed comparisons of 

the alternatives follow in subsequent sections.  

With respect to monthly Lake Powell pool elevations, remaining above 3,490 feet in elevation is 

critical for preserving infrastructure and ensuring Glen Canyon Dam continues to operate under its 

intended design for purposes of downstream water releases. Both the No Action Alternative and the 

Proposed Action result in increased monthly median reservoir elevation at Lake Powell over the 

period of analysis, with the median Proposed Action elevations being 1 to 6 feet higher than the 

median No Action Alternative elevations. Under the No Action Alternative, the median monthly 

elevation starts at 3,567 feet in January 2024 and ends at 3,589 feet in December 2026. The range of 

modeled elevations under the No Action Alternative is wide, with the lowest trace reaching an 

elevation of 3,451 feet in December 2026 and the highest trace reaching an elevation of 3,679 feet in 

June 2026. Only 2 and 7 percent of traces fall below the critical elevation of 3,490 feet (minimum 

power pool) in 2025 and 2026, respectively, for the No Action Alternative. Under the Proposed 

Action, the median Lake Powell monthly pool elevation ranges from a minimum of 3,568 feet in 

January 2024 to 3,592 feet in December 2026. The lowest trace reaches an elevation of 3,467 feet in 

March 2026 while the highest trace reaches a maximum of 3,686 feet in June 2026. The percentage 

of traces falling below 3,490 feet under the Proposed Action is 0 and 2 percent in 2025 and 2026, 

respectively. The median monthly pool elevation for the Proposed Action is the same or slightly 
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The Proposed Action has median end-of-water-year elevations that are slightly higher than the No 

Action Alternative by approximately 1 foot in 2024 (3,588 feet), 1 foot in 2025 (3,595 feet), and 5 

feet in 2026 (3,599 feet). Like the No Action Alternative, the interquartile and full ranges for the 

Proposed Action become wider over the period of analysis. The interquartile ranges for the 

Proposed Action are slightly wider than the No Action Alternative and span a range of 

approximately 44 feet in 2024, 59 feet in 2025, and 68 feet in 2026. The whiskers for the No Action 

Alternative and the Proposed Action span approximately the same range; however, the whiskers for 

the Proposed Action are between 1 and 4 feet higher than the No Action Alternative whiskers. 

Likewise, the outliers for the Proposed Action are higher in elevation than the No Action 

Alternative outliers. 

Lake Mead 

Summary of Alternatives Comparison 

The conclusions in this section are drawn from analyses of three metrics: monthly pool elevations, 

percentages of traces below critical elevations, and annual pool elevations. Detailed comparisons of 

the alternatives follow in subsequent sections. 

With respect to all metrics, the No Action Alternative resulted in lower monthly pool elevations in 

Lake Mead than the Proposed Action. For 2024–2026, both alternatives have similar seasonal 

fluctuations and magnitudes of variability, but the distributions of elevations under the Proposed 

Action are shifted higher than the No Action. The median of the modeled Lake Mead elevations for 

the No Action Alternative exhibits a downward trend throughout the period of analysis, from 1,056 

feet in 2024 to 1,052 feet in 2025, and to 1,049 feet in 2026. Conversely, the median in the Proposed 

Action results in higher monthly pool elevations than the No Action Alternative and exhibits an 

upward trend due to projected full implementation of SEIS conservation. The median monthly 

elevations for the Proposed Action are 1,063 feet in 2024, 1,066 feet in 2025, and 1,067 feet in 2026, 

which are 7 feet, 15 feet, and 18 feet higher, respectively, than the median monthly elevations for the 

No Action Alternative. 

The percentage of traces in the No Action Alternative falling below the critical elevation in Lake 

Mead of 1,020 feet was 0 percent in 2024, 7 percent in 2025, and 18 percent in 2026. The percentage 

of traces in the Proposed Action falling below 1,020 feet was 0 percent in 2024 and 2025, and 4 

percent in 2026. The percentage of traces in the No Action Alternative falling below the critical 

elevation in Lake Mead of 1,000 feet was 0 percent in 2024 and 2025, and 4 percent in 2026. The 

percentage of traces in the Proposed Action falling below 1,000 feet was 0 percent in 2024 and 2025, 

and 2 percent in 2026. 

Both the No Action Alternative and the Proposed Action result in all traces remaining above the 

minimum power pool elevation of 950 feet during the period of analysis. 

The modeled end-of-calendar-year Lake Mead median pool elevations for the Proposed Action are 

higher than the No Action Alternative by 11 feet in 2024, 18 feet in 2025, and 20 feet in 2026. The 

end of year median pool elevations in the Proposed Action trend upward throughout the period of 

analysis, while the median elevations in the No Action Alternative trend downward. The 

interquartile ranges for end-of-calendar-year elevations in the No Action Alternative are slightly 
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Figure 3-11 

Mead End-of-Calendar-Year Elevation 

 

Alternative and span approximately 14 feet in 2024, 25 feet in 2025, and 31 feet in 2026. The 

whisker ranges for the Proposed Action are smaller than the No Action Alternative ranges by 

approximately 6 feet in 2024 and 9 feet in 2025 and 2026.  

While the elevations for Lake Mead are generally higher overall for the Proposed Action due to 

SEIS conservation, resulting in a stronger protection of critical elevations in Lake Mead, the lower 

extremes in the No Action Alternative and Proposed Action are essentially the same because of the 

modification in Glen Canyon Dam operations designed to protect Lake Powell at an elevation of 

3,500 feet in the Proposed Action. 

Lake Mohave and Lake Havasu 

Summary 

Lake Mohave and Lake Havasu are operated on a rule curve and have target end-of-month 

elevations. This manner of operation will continue in the future and would apply to operations 

under both alternatives. Therefore, future Lake Mohave and Lake Havasu elevations could be 

similar between the Proposed Action and No Action Alternative. 

Cumulative Effects 

The operating tiers established by this SEIS will determine annual release volumes in the LTEMP 

SEIS. The LTEMP SEIS includes two elements: smallmouth bass flow options and a potential 
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adjustment to HFE sediment account periods and implementation windows. The smallmouth bass 

flow options would result in temporary changes to daily and hourly flows, which would not impact 

reservoir levels. Therefore, the potential change of smallmouth bass flow options would result in no 

changes to annual or monthly reservoir levels in Lake Powell or Lake Mead. The potential 

adjustment to HFE sediment accounting periods and implementation windows could result in 

changes in the timing of HFEs, which could minimally affect monthly reservoir levels in Lake 

Powell and Lake Mead. These differences are expected to be minor, temporary, and resolved by the 

end of the operating year and would result in no changes to annual reservoir levels in Lake Powell or 

Lake Mead. Therefore, minimal cumulative effects would occur on reservoir levels due to proposed 

operational changes evaluated in the LTEMP SEIS. 

Lastly, no additive cumulative effects would occur on hydrologic resources due to the proposed 

management plan evaluated in the Salton Sea 10-Year Plan or the environmental assessment for the 

implementation of the 10-Year Plan’s projects.  

Issue 2: How would changes to operational activities affect reservoir releases? 

This section presents a comparison of reservoir release volumes under the No Action Alternative 

and the Proposed Action in various metrics, including reservoir operating tiers, annual release 

volumes, and monthly release volumes. All statistics calculated are reflective of the hydrology 

scenarios and other assumptions used in modeling and are not intended to suggest actual 

probabilities of any events occurring. However, it is meaningful to compare statistics across 

alternatives to differentiate performance. 

Glen Canyon Dam 

Summary of Alternatives Comparison 

The conclusions in this section are drawn from analyses in four metrics: Lake Powell Operational 

Tiers, water year Glen Canyon Dam releases, monthly Glen Canyon Dam releases, and the 10-year 

running sum of Lees Ferry gaged flows. Detailed comparisons of the alternatives follow in 

subsequent sections. 

Throughout the period of analysis, the No Action Alternative and the Proposed Action result in 

roughly the same number of traces in each of the Operational Tiers. For both alternatives, more 

traces shift into higher Operational Tiers in 2025 and 2026. In 2026, 10 percent of traces modeled 

under both the No Action Alternative and the Proposed Action operate in the Equalization Tier and 

51 percent in the Upper Elevation Balancing Tier. This is the result of increasing elevations at Lake 

Powell.  

The Mid-Elevation Release Tier and Lower Elevation Balancing Tier operations are the same for the 

No Action Alternative and the Proposed Action, with the exception that the Proposed Action 

allows for reduced releases to 6.0 maf from Glen Canyon Dam if elevations in Lake Powell are 

projected to drop below 3,500 feet. The percentage of traces in the Mid-Elevation Release Tier 

under the No Action Alternative is 94 percent in 2024, 39 percent in 2025, and 27 percent in 2026; 

under the Proposed Action, it is 92 percent in 2024, 40 percent in 2025, and 27 percent in 2026. The 

percentage of traces in the Lower Elevation Balancing Tier for both alternatives is 0 percent in 2024, 

6 percent in 2025, and 12 percent in 2026. 











3. Affected Environment and Environmental Consequences (Hydrologic Resources) 
 

 
October 2023 Revised Draft SEIS for Near-term Colorado River Operations 3-43 

Figure 3-14 

Lake Powell Monthly Release, Water Years 2024–2026 

 

Table 3-5 

Monthly Release Volumes under LTEMP with Example Release Pattern for 6.0 maf 

Monthly Release Volume (thousand acre-ft) 

Month 6,000 7,000 7,480 8,230 9,000 

October 411 480 480 643 643 
November 429 500 500 642 642 
December 514 600 600 715 715 
January 569 664 723 763 857 
February 503 587 639 675 758 
March 531 620 675 713 801 
April 473 552 601 635 713 
May 471 550 599 632 710 
June 495 577 628 663 745 
July 559 652 709 749 842 
August 597 696 758 800 900 
September 447 522 568 600 674 


