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How a 2 to 5-year experimental Lake Powell and Lake Mead release program
tied to reservoir inflows can be a win for adaptive risk management

Brittany Fager, Anabelle Myers, Erik Porse, David Rosenberg
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This article is part of a new National Oceanic and Atmospheric Administration (NOAA) funded project
to improve tools to communicate and manage sometimes conflicting risks of water shortages in the
Colorado River Basin.

Summary. Lake Powell and Lake Mead are at risk of drawdown to their minimum
power and dead pools in the next few years because current and proposed shortage and
release operations tied to reservoir storage and sometimes prior natural flow cannot
keep pace with U.S. Bureau of Reclamation’s numerous scenarios of more volatile,
declining, and longer-lasting periods of low flows. One experimental program to
reduce risk can instead adapt reservoir releases to monitored changes in physical
reservoir inflow and reservoir evaporation. First, stabilize reservoir storage by
temporarily setting reservoir release to the physical reservoir inflow minus evaporation
(the available water). Second, continue to stabilize storage by changing releases to
match changes in physical reservoir inflow and evaporation. Third, build storage by
decreasing releases from the release needed to stabilize reservoir storage. An
experimental program has additional wins such as it can begin immediately or at any
target reservoir elevation without the need for new agreements. A program can also
stabilize and build reservoir storage even when low flows persist. Users who hold back
some of their share of reservoir releases for later release can customize and adapt their
strategies to manage future risks of water shortages. An experimental risk management
program can help build operational experience and flexibility in a new era of low
reservoir storage, volatile, declining, and longer-lasting low flows. We share links to
further explore some of our new risk communication and adaptive management tools.

Introduction

Within the U.S. Bureau of Reclamation’s (Reclamation) hydrology generation methods and
scenarios (Salehabadi et al., 2024; Smith et al., 2022), we have identified broad agreement that
Colorado River flows will be more volatile, declining, and have longer-lasting periods of low
flow than current adjusted February 24-month study 10® (minimum probable) and 50™ (most
probable) percentile flows (Figure 1)(Fager, 2026). Recent Reclamation proposals define rule
curves that increase shortages from legal entitlements or decrease Lake Powell releases as
individual or combined reservoir storage decline (USBR, 2007; USBR, 2026). Whenever river
flow decreases faster than the rule curves, reservoir storage will continue to decline. To reduce



risk of Lake Powell and Lake
Mead drawdown to their minimum
power and dead pools in the next
few years, we share one
experimental program that adapts
reservoir releases to monitored
changes in physical reservoir
inflow and reservoir evaporation
because these variables most
immediately effect reservoir
storage and drawdown. We share
how to stabilize, continue to
stabilize, and build storage even as
low flows persist. We identify
additional wins and improvements
over recent Reclamation
proposals. A final section
describes how an experimental
risk management program can
help build operational experience
and flexibility in a new era of low
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Figure 1. Four of many, many Reclamation scenarios of
future natural flow to Lake Powell (red) are more
volatile, declining, and have longer-lasting periods of low
flow than the current 24-month study 10 and 50
percentile projections (blue). We added recent upstream
consumptive use and losses to compare 24-Month study
projections of unregulated inflow to long-term natural flow.
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reservoir storage, volatile, declining, and longer-lasting low flows.

Experimental program to adaptively manage risk with rapid changing hydrology

One way to reduce risk of drawing down Lake Powell and Lake Mead to their minimum power
and dead pools is to adapt reservoir releases to monitored changes in physical reservoir inflow

and reservoir evaporation because
inflow, evaporation, and releases
most immediately effect reservoir
storage and drawdown. An
example experimental program for
Lake Powell can (Figure 2):

1. Stabilize storage by
temporarily setting the
Lake Powell release to the
physical reservoir inflow
minus evaporation (the
available water).
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Figure 2. An example experimental risk management
program adapts reservoir releases to physical reservoir inflow
and evaporation to stabilize, continue to stabilize, and build
reservoir storage even as inflows decline or low flows persist.
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changing releases to track changes in physical reservoir inflow and evaporation.
3. Build Lake Powell storage by decreasing releases from the release needed to stabilize
reservoir storage. Stop experimental releases when storage exceeds an offramp.

A similar approach can be taken for Lake Mead. For Lake Mead, the physical reservoir inflow is
the Lake Powell release plus 0.6 to 1.0 million acre-feet per year of gains along the Grand
Canyon (Rosenberg, 2022; Wang and Schmidt, 2020). Any of the steps to stabilize or build Lake
Powell or Lake Mead storage can occur during any timeframe—weekly, monthly, seasonally, or
annually with a preference for shorter periods to reduce changes in reservoir inflow and
evaporation and thus changes in releases.

Additional wins
An experimental program to adaptively manage near-term risk could also:

A. Begin immediately or at any target reservoir elevation without the need for new
agreements.

B. Stabilize and build reservoir storage even when low flows persist.

C. Temporarily build storage through a second mechanism where one or more users
downstream of Lake Powell voluntarily hold some of their share of the available water in
Lake Powell for future release.

D. Users who hold some of their share of the available water gain flexibility to customize
and adapt their individual strategies to manage their future risks of water shortages.

Readers who wish to further explore some of these new risk communication and management
tools can find them online at (Fager, 2026; Myers, 2025; Myers et al., 2025)

Improvements on recent proposals

An experimental risk management program can begin at higher reservoir storage than dead pool
operations in recent Reclamation proposals (USBR, 2026). Rather than wait for years with large
flows, the experimental program has multiple mechanisms to build storage even if flow declines
or remains low. The experimental program can also address deficiencies in Reclamation's
proposed storage and recovery program. The program counts contributions as reductions in
consumption from legal entitlements and mandatory shortages. The program is unsustainable
when total legal entitlements minus mandatory shortages exceed the physical reservoir inflow
and evaporation—conditions for which there is broad agreement will occur going forward. The
experimental risk management program is sustainable because users can only hold back water
that was physically available to release. Storage and recovery proposals also prohibit releases
when reservoir storage is low to prevent further reservoir drawdown. In contrast, users can
release some up to all of their water held in the experimental program at any time because those
releases can only drawdown reservoir storage to the level where the experimental program first
stabilized storage.
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Conclusions

There is broad agreement in Reclamation’s hydrology that Colorado River flows will be more
volatile, declining, and have longer-lasting periods of low flows than current short-term
operational forecasts. To manage for the near-term risk of Lake Powell and Lake Mead
drawdown to critical elevations, we suggested a new experimental program that adapts reservoir
releases to monitored changes in physical reservoir inflow and evaporation. We shared steps to
stabilize, continue to stabilize, and build reservoir storage even as inflows decline or low flows persist.
An experimental risk management program can help build operational experience and flexibility
in a new era of low reservoir storage, volatile, declining, and longer-lasting low flows.

Data availability and reproducibility.

The data, models, and code referenced in this piece are available at (Fager, 2026; Myers, 2025;
Myers et al., 2025).
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