
 

 

     
 

 
 

 
 

 

March 2, 2026  

Bureau of Reclamation, Department of the Interior 
Attn: Post-2026 Colorado River Reservoir Operations (EIS No. 20250184) 
CRBpost2026@usbr.gov 

Re: Joint Comment Letter on the Draft Environmental Impact Statement for Post-2026 
Operational Guidelines and Strategies for Lake Powell and Lake Mead. 

On behalf of our respective organizations, we appreciate the opportunity to provide comments 
on the Draft Environmental Impact Statement (Draft EIS) for the Post-2026 Operational 
Guidelines and Strategies for Lake Powell and Lake Mead, as noticed in the Federal Register at 
91 Fed. Reg. No. 11 (2026). 

This joint comment letter reflects the shared interests of the undersigned conservation 
organizations (Conservation Groups) at this critical stage of the National Environmental Policy 
Act (NEPA) process for post-2026 operations of the Colorado River system. Our organizations 
have a deep history of engagement in Colorado River Basin management. To advance our 
missions, we remain committed to working collaboratively with Basin states, Tribal Nations, 
federal agencies, Mexico, water users, and other stakeholders to develop science-based 
solutions capable of managing the Colorado River under increasingly hot, dry, and 
hydrologically uncertain conditions. 

The Conservation Groups occupy a unique position in the Basin. Our interests span state and 
national borders, Tribal and federal jurisdictions, Upper and Lower Basin dynamics, and multiple 
water use sectors. This vantage point requires us to understand the interconnected nature of 
the river and how actions (or inactions) in one part of the Basin reverberate throughout the 
entire system. Because ecological health, water quality, supply reliability, and community 
resilience are deeply interconnected, our organizations regularly focus on the system-wide 
implications of operational decisions. 

The Colorado River Basin is at a defining moment. After more than two decades of persistent 
drought, compounded by rising temperatures and increasing hydrologic variability, the Basin has 
entered a fundamentally different operating reality. Declining snowpack, higher 



 

evapotranspiration, depleted reservoir storage, and reduced streamflows are no longer 
intermittent challenges; they represent systemic, compounding risks that will intensify absent 
effective, adaptive post-2026 operations. As supplies decline, the Basin must adjust to living 
with less water. Stabilizing the system will require not only allocating shortages and improving 
reservoir coordination, but also achieving sustained reductions in consumptive use aligned with 
long-term hydrologic realities. 

The Draft EIS appropriately recognizes this shift. It confirms that the Basin’s core challenge is 
how to operate Colorado River reservoirs to preserve functionality and sustain communities, 
economies, and ecosystems under highly variable and increasingly constrained conditions. The 
decision before the Department of the Interior and the Bureau of Reclamation is not between 
“impact” and “no impact,” but between operational frameworks that deliberately manage risk and 
those that allow it to cascade through increasingly frequent emergency interventions. 

The Draft EIS represents an important step forward. By moving beyond assumptions of 
near-term hydrologic recovery and applying a Decision Making Under Deep Uncertainty 
(DMDU) framework, it evaluates operational tools in the context of a hotter, drier Basin. It 
demonstrates that continued reliance on crisis-driven, temporary measures is not a viable 
long-term strategy and that post-2026 operations must improve predictability, minimize 
dependence on emergency authority, and embed flexibility capable of managing a wide range of 
plausible futures. Failure to do so risks regional and national economic disruption, increased 
uncertainty for hydropower and grid reliability, heightened threats to Tribal resources and 
ecological systems, and recurring year-to-year instability for Basin communities. 

Importantly, the Draft EIS also makes clear that not all paths forward are equally effective. 
Alternatives that rely on rigid rules, delayed responses, or limited coordination increase the 
likelihood of rapid storage decline and escalating emergency actions. By contrast, frameworks 
that incorporate proactive action, flexible tools deployed at useful scales, coordinated reservoir 
management, aligned mitigation, and intentional participation by Tribal Nations and both Upper 
and Lower Basin States show the greatest potential to stabilize the system under sustained 
stress. 

This finding has profound implications. It underscores that the Basin’s future does not depend 
on selecting a single standalone alternative as defined in the Draft EIS. Rather, specific 
strategies and tools from several alternatives are what drive performance, depending on how 
early, flexibly, and coherently they are applied. It also reinforces that ecological integrity, 
inclusion of Tribal Nations, and investment in mitigation and water security are not secondary 
considerations but core system objectives that directly influence operational viability, legal risk, 
and long-term resilience. 

This moment demands clarity and resolve for the Basin and its communities. The Colorado 
River reservoir system cannot be stabilized simply by reallocating scarcity. A viable operational 
framework must also create incentives to reduce overall water use as supplies decline. An 
approach that preserves minimum operability while allowing unmanaged harm would neither 
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meet the Purpose and Need nor be defensible under NEPA. Nor can the Basin withstand a 
framework that institutionalizes emergency management as a substitute for proactive planning. 

Accordingly, this joint comment letter urges Reclamation to use the Final EIS not to select 
among discrete alternatives, but to synthesize a preferred post-2026 framework built from the 
operational elements that the analysis shows actually work. This includes operations that: 

● Provide clarity and predictability so Basin stakeholders can understand future risk, 
move away from crisis management, and plan accordingly. 

● Incorporate flexible, adaptive tools for conserving, storing, and managing water 
across a wide range of hydrologic conditions, including extreme and sustained drought. 

● Embed environmental stewardship into operations, recognizing that long-term water 
security is inseparable from the health of the River and its ecosystems. 

● Provide for meaningful and voluntary Tribal participation grounded in sovereignty 
and self-determination regarding Tribal perspectives, water rights, and interests in 
decision-making, and  

● Preserve pathways for advancing in-basin mitigation and resilience-building 
opportunities as well as binational cooperation with Mexico. 

In furtherance of these objectives, this letter focuses on relevant findings regarding the 
Draft EIS and the elements necessary to stabilize the Basin under variable and drier, 
low-flow conditions.1 It is organized into sections as follows: 

➢ Section I: Priority Takeaways 
➢ Section II: Analytical Foundation - Strengths and Opportunities for Clarification  

and Refinement 
➢ Section III: Alternatives Evaluation - A Tools-Based Approach 
➢ Section IV: Basic Coordination Alternative - As a Bridge Operation 
➢ Section V: The Role and Risks of Emergency or Exigent Operations  
➢ Section VI: Importance of Flexible Tools and Strategies 
➢ Section VII: Meaningful Tribal Inclusion and Considerations 
➢ Section VIII: Ecological Integrity is a Core System Objective 
➢ Section IX: Mitigation and Parallel Resilience Investment 
➢ Section X: Consultation and the Path Forward 
➢ Section XI: Summary of Findings and Recommendations 
➢ Section XII Preferred Alternative Considerations 
➢ Section XIII: Conclusion 
➢ Appendix A: Technical Comment  
➢ Appendix B: Flexible Tools Concept Paper, The Case for Innovative Tools and a  

1 These comments focus on the issues and recommendations the undersigned organizations consider 
most relevant at this stage of the Draft EIS process. They do not necessarily reflect the full range of 
observations, analyses, or conclusions that the organizations may draw from review of the Draft EIS and 
supporting technical materials. The undersigned request and reserve the right to provide additional 
comments, analyses, or recommendations in response to the Final EIS, any identified Preferred 
Alternative, or subsequent related decision documents. 
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Savings Pool Program in Lake Powell. 

I. Priority Takeaways 

The Draft EIS offers clear signals about which operational approaches reduce systemic risk, and 
which defer consequences until crisis conditions force action. An effective post-2026 framework 
preserves system operability, reduces reliance on emergency interventions, manages risk 
across users and resources, and sustains ecological integrity and Tribal values under the 
hydrologic conditions the Basin is most likely to face. 

The priority takeaways below distill the policy-relevant conclusions from the Draft EIS and 
identify the core elements that should be advanced and strengthened in the Final EIS to support 
a coherent and defensible operating framework capable of managing continued climate stress. 

1. Early, proactive action consistently outperforms delayed or emergency-driven 
management. Modeled results indicate that planned contributions and reductions in 
consumptive use approaching approximately 3 million acre-feet (MAF) may be required under 
sustained low-flow conditions. Delayed or insufficient responses increase the likelihood of 
deeper, less predictable deadpool-avoidance reductions and greater uncertainty for water users. 
While any reduction is consequential, appropriately scaled, policy-based shortages2 reduce 
exposure to abrupt emergency measures. Emergency authority may remain necessary as a 
backstop, but it cannot substitute for proactive management. This is borne out not only by the 
modeling, but also by the experience over the last 25 years, during which temporary or 
emergency measures have proven inadequate to prevent the steady decline in system storage. 

2. Focus on deadpool and deadpool-related reductions in isolation masks escalating risk. 
While deadpool elevation represents a critical threshold, severe impacts to communities, 
economies, infrastructure, and ecosystems occur well before that endpoint is reached. 
Prolonged operation near critical elevations as highlighted in the Draft EIS impacts hydropower 
reliability, reduces operational flexibility, strains infrastructure, and increases ecological and 
delivery uncertainty, even when deadpool is technically avoided. Evaluating alternatives based 
solely on deadpool-related reductions obscures escalating risks of sustained low storage and 
masks meaningful differences among alternatives that defer impacts rather than reduce them. 

3. The value of Decision Making Under Deep Uncertainty depends on its policy 
application. The DMDU framework provides a robust, science-based platform for evaluating 
risk under deep uncertainty. Its value lies not only in modeling a broad range of futures but in 
using those results transparently to compare alternatives and identify strategies capable of 
withstanding prolonged drought and uncertain water futures. The Draft EIS’s vulnerability 
analyses help identify the hydrologic conditions under which alternatives begin to breach critical 
reservoir thresholds. This information can be used to frame what level of stress a post-2026 
operating framework should withstand without triggering destabilizing outcomes. Executive 

2 For purposes of this letter, “policy-shortages” refers to the proactive, intentional shortages deployed as 
part of system operations as compared to reactionary reductions and shortages that are imposed to avoid 
deadpool, which are referred to as “deadpool-avoidance reductions.” 
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Summary Tables ES-6 and ES-7 provide near-term context, while ES-4, ES-5, and Vol. 3, 
Technical App. 4, Figure TA 4-3 helps characterize longer-term vulnerability and robustness 
under sustained altered hydrology. 

4. Effective operations must anchor to Basin trends - not optimistic recovery 
assumptions. The Draft EIS appropriately evaluates a broad range of hydrologic futures. 
However, robustness metrics effectively assign equal analytical weight to scenarios with high 
starting storage assumptions and wetter hydrologic futures, both of which are increasingly 
inconsistent with observed Basin conditions and trends. Current reservoir storage levels and 
recent water year hydrology make clear that these risks are not theoretical. Recent 24-Month 
Study projections indicate that critical infrastructure at Lakes Powell and Mead remains 
vulnerable under low-inflow conditions, with the likelihood of emergency actions prior to 
implementation of new operating guidelines growing. Because system performance is highly 
sensitive to initial reservoir elevations, assumptions of rapid, multi–million acre-foot recovery in 
2026 can mask near-term vulnerabilities and understate the risk of early emergency actions. 

Near-term system stability will depend heavily on operational decisions related to storage 
preservation, reliability, and risk management under realistic inflow assumptions. A focused 
five-year stress test using plausible post-2026 starting elevations and plausible yet critically low 
hydrologic conditions (as was conducted by Reclamation in 2022) would help identify the tools 
and authorities necessary to protect critical reservoir elevations, reduce reliance on emergency 
measures, and stabilize the system during its most constrained implementation period. Aligning 
analysis with observed trends and realistic initial conditions will better illuminate strategies 
capable of managing a hotter, drier, and more variable Basin future. 

Over the longer term, meaningful performance differences among alternatives emerge under 
average-to-critically dry condition categories. For the Final EIS, greater emphasis should be 
placed on clearly presenting alternative performance across key metrics within the range of 
preceding three-year average Lees Ferry Natural Flows of approximately 8–13 MAF. 
Highlighting results in this planning-relevant band will better inform the development of practical 
operating guidelines that reflect prevailing Basin trends—without defaulting to worst-case 
assumptions—and support sound, risk-aware Post-2026 policy decisions. 

5. Flexible tools are the linchpin of system reliability and should form the backbone of 
any selected framework. Near-term system functionality and long-term system reliability 
depend on scalable tools and strategies that can be activated before crisis conditions emerge. 
Verifiable conservation reserves or savings pools, hydrology-informed triggers, and 
operationally neutral exchanges between Lakes Powell and Mead can materially improve 
performance under sustained stress while creating structured opportunities for Tribal Nations 
and Basin water users to participate directly in stabilization efforts. 

Alternatives lacking flexibility face greater risk of rapid storage decline and recurring emergency 
intervention. Rather than selecting a standalone alternative wholesale, the Final EIS should 
synthesize the most effective risk-reducing elements across alternatives into a coherent, 
tools-based preferred framework, and clearly identify the federal actions and authorities it will 
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rely on to operate the system. Properly structured and deployed, flexible tools can preserve 
critical elevations and reduce reliance on emergency releases—demonstrating how proactive 
management stabilizes the system before crisis conditions force reactive action. 

6. Ecological integrity is foundational to system functionality, not a secondary impact. 
Declining storage, altered release patterns, and persistent low-flow conditions intensify 
ecological stress with direct consequences for water quality, water quantity, infrastructure 
reliability, regulatory compliance, and operational flexibility. Post-2026 operations that impair 
ecological conditions undermine long-term system reliability and increase operational, 
economic, and legal risk across the Basin. 

The Draft EIS demonstrates that ecological outcomes are closely linked to reservoir elevations, 
release volumes, and temperature management. Flexible tools can serve not only reliability 
objectives but also ecological integrity and mitigation. Integrating ecological performance into 
the core design of post-2026 operations, including consideration of obligations under the 
Endangered Species Act (ESA), the Lower Colorado River Multi-Species Conservation Program 
(MSCP), and the Grand Canyon Protection Act (GCPA), will also allow ecological objectives to 
be addressed proactively rather than through emergency measures or supplemental processes. 

7.  Tribal  Inclusion  and  federal  trust  responsibilities  are  essential.  Given  the  scale  and  
seniority  of  Tribal  water  rights  in  the  Colorado  River  Basin  and  the  federal  government’s  trust  
responsibilities,  no  operating  framework  can  be  effective  without  structured,  meaningful  Tribal  
participation.  Post–2026  operations  must  integrate  Tribal  Nations  into  governance,  program  
design,  conservation  and  storage  mechanisms,  mitigation  strategies,  and  shortage  
administration  in  ways  that  respect  sovereignty,  protect  settled  and  unsettled  rights,  and  uphold  
settlement  expectations.  

8.  Mitigation  must  be  a  component  of  post-2026  operations,  not  a  deferred  add-on.  
Deciding the post-2026 operations is about more than avoiding or minimizing the impacts of a 
federal action. It is about using federal authorities proactively to mitigate the effects of a drier, 
hotter, and more variable hydrology. A framework that preserves operability while allowing 
unmanaged harm to communities, Tribal Nations, and ecosystems is neither effective nor 
defensible under NEPA. Mitigation and resilience must be integrated into the considerations for 
designing an operating framework through long-term programming, sustained investment, and 
strong in-basin coordination to reduce compounding impacts, strengthen resilience, and 
minimize reliance on emergency interventions. 

9. A credible framework must reduce risk through planning not emergency distributions. 
Operational performance within system-level metrics alone does not demonstrate operational 
success. A resilient framework must account for real-world consequences to municipal and 
industrial water supply reliability, Tribal water protections, ecological integrity, infrastructure, 
hydropower, and regional economies. Integrating system performance with resource-level 
impacts ensures that risk is transparently evaluated, proportionately managed, and 
substantively reduced—not simply assigned or transferred under duress. 
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10. Consensus is absolutely essential to secure stable post-2026 operations. The flexible 
tools, coordinated reservoir operations, and meaningful participation needed to stabilize the 
Colorado River system cannot be established or function at scale without agreement among the 
Basin States, Tribal Nations, the federal government, and key water users regarding how the 
“Law of the River” will be applied after 2026. A preferred alternative capable of meeting the 
Purpose and Need must be grounded in such consensus. Where agreement cannot be 
achieved, Reclamation should clearly identify the authorities it will exercise and those it will seek 
to secure to operate the system responsibly while preserving pathways for future negotiated 
solutions. 

Whether these priority takeaways can be carried forward into a legally supported and 
operationally credible Record of Decision depends on the clarity, transparency, and application 
of the underlying analytical frameworks. Accordingly, the following sections review the strengths 
of the Draft EIS’s analytical foundation and identify targeted refinements that would help to 
ensure the Final EIS fully informs decision-makers about risk, tradeoffs, and real-world 
consequences. 

II. Analytical Foundation: Strengths and Opportunities for Clarification and 
Refinement 

The Draft EIS reflects substantial analytical effort in Colorado River planning. Supported by 
extensive system modeling, performance metrics, and robustness and vulnerability 
assessments, Reclamation’s application of a DMDU framework provides a technically useful 
foundation for evaluating post-2026 operational strategies in a basin defined by climatic 
non-stationarity and compounding risk. 

By moving away from reliance on probabilistic or deterministic futures, the Draft EIS 
appropriately embraces uncertainty as a central planning condition. The use of large ensembles 
of hydrologic traces, combined with comparative performance metrics, allows the analysis to 
stress-test operational elements across a wide range of possible futures and to illuminate where 
flexibility, early action, and coordination improve system performance. (See e.g., Vol. 1, Ch. 3, 
pp. 3-10-22; Vol. 2, Apps. E & F). This represents a clear advancement over prior guideline 
evaluations and aligns with best practices in water resources planning. 

The Draft EIS also demonstrates analytical transparency through system-level performance 
indicators, including reservoir elevations, storage trajectories, release volumes, shortages to 
water users, and conditions under which these indicators approach or cross critical thresholds. 
(See Vol. 1, Ch. 3, pp. 3-10 - 3-22; Vol. 2, App. E). These metrics provide a common basis for 
comparing alternatives and help clarify how different operational approaches influence overall 
system stability and infrastructure protection. The inclusion of sensitivity analyses examining 
inflow ranges, starting conditions, and parameter choices further strengthens the analytical 
record by acknowledging that outcomes depend on assumptions and boundary conditions. (See 
Vol. 2, Apps. D, H, J, K, and O). 
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Importantly, the Draft EIS begins to clarify tradeoffs among operational objectives, including 
storage preservation, delivery reliability, infrastructure protection, and ecological considerations. 
(See Figure ES-5, p. ES-21). The comparative presentation of alternatives makes clear that no 
single alternative analyzed in the Draft EIS eliminates risk under extreme drought, but that 
certain tools and approaches consistently perform better under these conditions. This insight 
directly supports the Purpose and Need for post-2026 guidelines and provides a credible 
platform for identifying risk-reducing operational elements. 

Collectively, this analytic framework reflects a clear effort to integrate science-based decision 
support into federal reservoir management. When rigorously applied and transparently 
interpreted, the analytical structure adopted in the Draft EIS can support informed 
decision-making regarding operation of the Colorado River system under prolonged drought and 
deep uncertainty. 

At the same time, the full value of this analytical foundation depends on how modeling choices, 
assumptions, performance metrics, and results are interpreted and carried forward into 
comparative evaluations and impact analysis. Certain aspects of the Draft EIS constrain its 
ability to illuminate the most likely risks facing the Basin and the real-world consequences of 
alternative operating approaches. The targeted clarifications and refinements identified below 
are recommendations to help strengthen transparency, sharpen comparative evaluation, and 
enhance policy relevance and practical application in the Final EIS, supporting a Record of 
Decision that reflects rigor and clarity consistent with both NEPA’s purpose and the 
Administration’s commitment to “Restoring Gold-Standard Science” in policymaking. Detailed 
technical discussion is provided in Technical Comment Appendix A.3 

A. Aligning Analysis with Observed Hydrologic Trends 

The Draft EIS appropriately employs a broad ensemble of hydrologic futures to evaluate the 
alternatives. Consistent with DMDU principles, the evaluation does not optimize for a single 
projected outcome. However, in practice, the analysis risks treating all futures as equally 
informative, including wetter recovery scenarios that are increasingly inconsistent with observed 
Basin trends. 

The Draft EIS itself acknowledges that “Recent history combined with the increasing 
temperature trend, which is associated with lower streamflow, suggests that focusing more on 
the Average and Dry categories is warranted. However, Critically Dry conditions have been 
observed and could become more common” (See Vol. 1, Ch. 3, p. 3-15). This consequential 
planning judgment should be consistently reflected in the presentation and weighting of results. 

3 Specific comments on the Draft EIS modeling framework, performance metrics, and interpretation of 
results are intentionally provided in the Technical Comment Appendix A to avoid overburdening the main 
narrative while ensuring that reviewers and decision-makers have access to a broad assessment of how 
analytical choices may influence the reported outcomes. 
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Across many figures and summaries of resource impacts, Wet through Critically Dry categories 
are presented with equal visual and interpretive emphasis, implicitly suggesting equal planning 
relevance. This framing dilutes focus on the inflow conditions that most clearly differentiate 
operational performance under sustained low flows. (See Section III, Alternatives Evaluation, 
below). It consequently risks favoring alternatives that perform well under wetter futures but are 
less robust under sustained Average-to-Dry and Critically Dry conditions, hydrologic regimes 
that the Draft EIS identifies as more consistent with recent history and increasing temperature 
trends. 

This issue is compounded by assumptions regarding initial starting reservoir conditions. (See 
Vol. 2, App. G). The high- and middle- initial storage scenarios assume recovery volumes on the 
order of multiple million acre-feet increases at Lakes Powell and Mead within short timeframes. 
Such assumptions are difficult to reconcile with current reservoir levels, hydrologic conditions, 
and near-term forecasts. (See Technical Comment, App. A, pp. 4-5). As the Basin regularly 
experiences with the modeling as applied under the present-day guidelines, optimistic 
assumptions regarding starting points or other aspects of reservoir operations can mask 
near-term vulnerability and understate the likelihood of exposure to emergency conditions in the 
next few years. 

The Final EIS can improve planning relevance by: (a) elevating and prioritizing analysis and 
interpretation of Average, Dry, and Critically Dry flow categories in figures and comparative 
summaries, consistent with the DEIS’s own narrative with particular emphasis on sustained 
average-to-below-average and sustained hot-dry flow ensembles; and (b) constraining initial 
starting reservoir conditions to reflect current and plausible near-term storage trajectories. (See 
e.g., U.S. Bureau of Reclamation, 24-Month Study Projections for the Colorado River Basin, 
(2026, February); NRCS/NWCC Upper Colorado Region SWE Plot, accessed February 2026), 
Together, these refinements would sharpen comparisons among alternatives, align the analysis 
more closely with observed and projected conditions, and better support the Purpose and Need 
to reduce reliance on emergency actions that have been used to sustain the system over the 
past 25 years. 

B. Deadpool or Deadpool-Related Reductions as Indicators of System Stress 

Deadpool and deadpool-related reductions are consequential thresholds, and their inclusion as 
performance indicators in the Draft EIS modeling provides useful insight into extreme system 
outcomes. However, significant operational, ecological, Tribal, and socioeconomic impacts 
occur well before those thresholds are reached. Alternatives may technically avoid deadpool 
while operating for prolonged periods at elevations just above deadpool, resulting in sustained 
policy shortages, declining hydropower reliability, infrastructure stress, and reduced operational 
flexibility. (See Technical Comment App. A, Section III.C). 

Because deadpool outcomes and deadpool-related reductions are analyzed separately from 
policy shortages, the Draft EIS does not consistently show how long the system operates in 
degraded conditions, how close alternatives remain to critical thresholds, or whether impacts 
are reduced or merely deferred. As illustrated in Section III - Alternatives Evaluation, below, the 
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separation of policy-based shortages from deadpool avoidance reductions can mask the ways 
in which system stress accumulates and impacts compound, obscuring tradeoffs between early, 
managed action and deeper, involuntary cuts imposed under emergency conditions. 

Metrics capturing proximity to critical elevations, duration of impaired operations, and the 
combined magnitude and timing of planned and emergency reductions would provide a more 
realistic depiction of stress on the system. Presenting policy shortages and deadpool avoidance 
reductions together as total shortages in single graphs with marked thresholds of where the 
policy shortages end and the deadpool avoidance reductions begin would also more clearly 
illustrate tradeoffs among different operating alternatives. (See Technical Comment Appendix A, 
Section V). Providing this information would better support the identification of a post-2026 
operating framework capable of managing under drier conditions rather than deferring systemic 
risk until crises force action. 

C. Translation of Modeled Outcomes to Resource-Level Impacts 

While the Draft EIS includes robust system-level modeling, those results are not consistently 
carried through to resource-specific impact analyses. Modeled shortages, low-elevation 
operations, and extreme conditions do not regularly translate into impacts described for water 
supply reliability, ecosystems, Tribal resources, infrastructure, recreation, or local economies. 

Concrete examples, which are detailed in Technical Appendix A, Section VI, include: 

● Shortage frequency and duration should be used not only to define impacts to irrigated 
agriculture but also in the assessments of municipal, industrial, and Tribal economic 
impacts; 

● Modeled shortages to National Wildlife Refuges and irrigation districts supplying Lower 
Colorado River Multi-Species Conservation Program habitats should be consistently 
reflected in vegetation, wildlife, and refuge analyses; 

● Extended operation near minimum power pool should be carried into analyses of water 
supply reliability for key sectors as well as infrastructure stress; 

● Salinity projections should be considered in the alternatives analysis, including 
evaluation of how salinity management under each alternative influences Lake Mead 
releases, storage trajectories, and water supply outcomes; 

● Modeled outputs should be linked to qualitative and quantitative impact conclusions 
specific to Grand Canyon National Park, allowing for clearer comparison of ecological 
risk and long-term resource outcomes across alternatives; and 

● Timing and duration of resource impacts should receive as much attention and 
interpretation as to whether impacts occur at all. 

Strengthening the linkages between modeled outcomes and real-world consequences for water 
supply reliability, Tribal resources, ecosystems, local economies, infrastructure, and public 
health would offer important insight into who bears risk, when impacts occur, and how long 
degraded conditions persist under different alternatives. 
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Together, these topics regarding further clarification and refinement – summarized in Table 1 – 
represent opportunities to align the analysis more closely with the hydrologic conditions the 
Basin is most likely to face and clarify tradeoffs between proactive management and deadpool 
avoidance outcomes in support of selecting a post-2026 operating framework that is both 
effective and defensible. 
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Table  1:  Analytical  Foundation  –  Summary  of  Strengths  and  Opportunities  for   
Clarification  and  Refinement  

Topic Location in Draft EIS Observation and Why It Matters Recommendation for Final EIS 

DMDU Framework 
& System 
Modeling 
(Strength) 

Vol. 1, Ch. 3 - Affected 
Environment, pp. 
3-10-22; Vol 2, App. E – 
DMDU Overview and 
Approach 

Robust application of DMDU with large hydrologic 
ensembles, performance metrics, sensitivity 
analysis, and vulnerability assessment. Strong 
foundation for climate-informed planning. 

Maintain and clearly apply DMDU in comparative 
evaluation; ensure consistent interpretation of 
modeling outputs; and carry performance insights 
through to impact conclusions to support 
transparent and defensible decision-making. 

Alignment with 
Observed 
Hydrologic Trends 

Vol. 1, Ch. 3 (p. 3-15); 
Vol. 2, App. F -
Hydrologic Uncertainty; 
figures summarizing 
Wet–Critically Dry 
categories 

All hydrologic futures are presented with equal 
visual emphasis, including wetter recovery 
scenarios that are increasingly inconsistent with 
observed trends. This framing risks obscuring the 
inflow conditions that most clearly differentiate 
alternative performance under sustained low flows. 

Focus on Average, Dry, and Critically Dry 
categories (e.g., 8–13 MAF range) in 
conclusions, figures, and summaries; provide a 
near-term stress test with plausible post-2026 
starting conditions and assuming low-flow 
conditions to provide a comparative evaluation 

consistent with observed trends. 

Initial Reservoir 
Starting Conditions 

Vol. 2, generally, Apps. B 
& G specifically; figures 
and tables in Vol. 1 & 
technical appendices) 

High- and middle-storage scenarios assume rapid 
multi-MAF recovery, inconsistent with current 
conditions and forecasts, potentially masking 
near-term vulnerability. 

Constrain starting reservoir conditions to reflect 
current and plausible near-term storage levels; 
clearly present declining or constrained starting 
conditions. 

Deadpool as Proxy 
for System Stress 

Vol. 1, Ch. 3 - Affected 
Environment 
(Performance Metrics); 
Vol. 2, App. O, Analysis 
of Powell Infrastructure 
Protection Releases 

Deadpool and related reductions are emphasized 
as key thresholds, yet severe impacts occur well 
before storage approaches deadpool. Focus on 
this indicator as the proxy for system stress 
oversimplifies risk and masks resource impacts 
occurring before deadpool, including loss of 
flexibility and escalating emergency exposure. 

Incorporate metrics showing proximity to critical 
elevations, duration of impaired operations, and 
accumulated system stress as central stress 
tests within DMDU. 
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Table 1: Analytical Foundation – Summary of Strengths and Opportunities for 
Clarification and Refinement 

Topic Location in Draft EIS Observation and Why It Matters Recommendation for Final EIS 

Separation of 
Policy Shortages 
and Deadpool 
Avoidance 
Reductions 

Vol. 1, Ch. 3 
(Performance Results); 
Vol. 1, Ch. 3 - (Affected 
Environment - Water 
Deliveries); see also, 
Technical Comment App. 
A, Section III.C 

Policy shortages and deadpool avoidance 
reductions are presented separately, obscuring 
cumulative water unavailable to users (total 
reductions) and masking tradeoffs between early 
managed action and deeper emergency cuts. 

Present total shortages (policy + deadpool 
avoidance) in integrated figures with clear 
thresholds; compare timing, magnitude, and 
duration of reductions across alternatives. 

Duration and 
Proximity to 
Thresholds 

Vol. 1, Ch. 3 
(Assumptions on 
Operations Under 
Extreme Conditions) 

Draft EIS does not consistently show how long the 
system remains near critical elevations or under 
degraded operations. Duration and proximity are 
central to evaluating operational fragility and 
long-term resilience. 

Add metrics tracking duration near key 
elevations, frequency of threshold proximity, and 
persistence of impaired conditions to better 
evaluate durability. 

Translation to 
Resource-Level 
Impacts 

Vol. 1, Ch. 3 (Affected 
Environment and 
Environmental 
Consequences -
Comparative Analysis); 
Vol. 3 Resource chapters. 

System modeling results are not consistently 
linked to consequences for municipal & industrial 
reliability, Tribal resources, ecosystems, 
infrastructure, recreation, or local economies. This 
limits understanding of who bears risk, when 
impacts occur, and whether impacts are reduced 
or deferred. 

Explicitly connect modeled elevations, shortages, 
and release patterns to sector-specific and 
geographic impacts, including timing and 
duration. 

Municipal, 
Industrial & Tribal 
Economic Impacts 

Vol. 1, Ch. 3 (Affected 
Environment and 
Environmental 
Consequences - (Socio 
Economics); Vol. 2 -
Shortage Modeling 
Appendices (i.e., Apps. C 
& H) 

Economic impacts of shortages beyond 
agricultural considerations are not included. 
Understates risks to public health, housing, energy 
systems, employment, and Tribal economies. 

Link modeled shortage, frequency, magnitude, 
and duration to municipal, industrial, and Tribal 
economic impacts and resilience indicators. 
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Table 1: Analytical Foundation – Summary of Strengths and Opportunities for 
Clarification and Refinement 

Topic Location in Draft EIS Observation and Why It Matters Recommendation for Final EIS 

Lower Colorado 
River & Refuge 
Impacts 

Vol. 1, Ch. 3 pp. 3-89 
-3-118 (Biological and 
refuge sections); 
Technical Appendix 8 -
Fish & Aquatic 
Resources 

Modeled shortages to refuges and MSCP areas 
are not consistently reflected in vegetation and 
wildlife analyses. 

Integrate modeled flow and elevation outcomes 
with established refuge and MSCP analytical 
methods for clearer alternative comparison. 

Impacts to 
Resources in the 
Grand Canyon 

Vol. 1, Ch. 3; Vol. 3, 
Technical Apps. 5, 8, and 
9. 

Alternative-specific ecological consequences for 
Grand Canyon National Park are not consistently 
synthesized. 

Provide clear translation of modeled differences 
into impact conclusions specific to Grand Canyon 
resources, including sandbar persistence, 
riparian condition, ESA species recovery, and 
cumulative ecosystem stress. 

Hydropower & 
Infrastructure 
Stress 

Vol. 1, Ch. 3, pp 
3-160-3-171(Dams & 
Electrical Power 
Resources); Vol. 2, 
modeling figures 

Extended operation near minimum power pool not 
fully carried into reliability and infrastructure risk 
analyses. 

Evaluate infrastructure stress and hydropower 
reliability implications under sustained low 
elevations and incorporate into comparative 
performance summaries. 
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III. Alternatives Evaluation - Tools-Based Comparison 

The Draft EIS presents alternatives as discrete operational packages combining different rules, 
coordination mechanisms, and shortage responses. However, the results show that long-term 
system performance might be best under guidelines that incorporate elements and tools from 
more than one alternative —and that effective operations depend on how early, flexibly, and 
coherently those tools are applied. The Draft EIS acknowledges that “Reclamation may refine 
these Draft EIS alternatives or develop additional alternatives for the Final EIS” (Vol. 1, 
Executive Summary, p. ES-9). 

Viewed through a tool-based lens, the Draft EIS offers insights into which operational elements 
help improve system stability, provide predictability, reduce reliance on emergency operations, 
and offer opportunities to embed environmental operating considerations under variable 
conditions. This perspective is particularly relevant for the Final EIS as it allows decision-makers 
to identify which components should be carried forward, refined, or combined into a preferred 
alternative capable of meeting the Purpose and Need for any future federal action. 

A. Key Emerging Patterns from Draft EIS Results 

1. Early, scalable action under average to low annual inflows informs effective system 
operations. The Draft EIS shows that meaningful performance differences among alternatives 
emerge under sustained average-to-critically dry conditions, as defined by the preceding 
three-year average Lee Ferry Natural Flow. Exploring each alternative’s performance across key 
metrics within ~8–13 MAF range of these categories will be informative to develop operating 
guidelines that reflect reasonable trends in the Basin. This range reflects recent hydrologic 
experience and avoids assigning equal weight to optimistic recovery scenarios or to rare, 
multi-year dry extremes that no currently contemplated policy is likely to fully manage. 
Alternatives that incorporate earlier, scalable actions (such as Maximum Operational Flexibility 
(MOF) and Enhanced Coordination (EC) alternatives) maintain higher elevations and reduce 
reliance on emergency interventions under these conditions, while delayed or constrained 
approaches show steeper storage declines and greater exposure to crisis-driven measures. 
(See Table ES-4, p. ES-23). 

Table G-2 (Vol. 2, App. G) further indicates that average annual Lee Ferry natural flow during 
the 2020s has been approximately 11.1 MAF, and Water Year 2026 is trending toward 
potentially record-low inflows that may require federal action prior to issuance of a Record of 
Decision for Post-2026 operations. These conditions reinforce the conclusion that Basic 
Coordination (BC) and certain Supply-Driven (SD) configurations may be insufficient to manage 
a continuation of recent hydrologic trends over the Post-2026 operating period (see Executive 
Summary, Table ES-6). 

Accordingly, the Final EIS would benefit from a complementary five-year stress test using 
plausible post-2026 starting elevations and representative average annual inflows of 
approximately 9.5, 11, and 13 MAF. This focused analysis would help identify the operational 
tools and authorities necessary to stabilize reservoirs, protect hydropower production and 
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regulatory compliance, and minimize reliance on emergency measures during the most 
constrained implementation period. Such refinement would not replace the long-term DMDU 
framework; rather, it would strengthen it by ensuring that Post-2026 guidelines are resilient in 
the near term—when storage is limited, risks are elevated, and policy decisions carry the 
greatest consequence. 

2. Tradeoffs between policy shortages and deadpool risks are relevant to operational 
decisions—and must be evaluated together. Alternatives that incorporate earlier policy-based 
shortages—most notably MOF and EC—are substantially more effective at limiting deep, 
emergency interventions, particularly under dry and critically dry hydrologies. Conversely, 
alternatives that limit policy shortages (including No Action, BC, and SD variants) experience 
significantly greater exposure to deadpool-related risks and reductions, exceeding in some 
cases the magnitude of policy shortages applied under MOF and EC. (See Vol. 1, Ch. 3, 
Figures 3-12, 3-13, and 3-14; Vol. 3, Technical App. Figures 4-1, 4-2 and 4-3). As discussed 
further in Section VI of Technical Comment Appendix A, the relative risks and benefits of 
alternatives are confounded or understated if policy shortages and deadpool-related reductions 
are not considered together. For example: 

● Major Lower Basin municipal contractors face increasing constraints on access to and 
conveyance of water as Lake Mead approaches minimum operating levels, well before 
deadpool. 

● Ecological systems experience compounding stress as altered flow regimes and 
declining elevations affect riverine, riparian, and refuge-dependent habitats prior to 
basin-scale failure. 

● Tribal trust responsibilities and delivery reliability may be affected by changes in release 
timing or flexibility not captured by deadpool metrics. 

● Hydropower reliability is increasingly compromised as head decreases and reservoir 
levels decline. 

In short, the central question for deciding post-2026 operations must not simply be which 
approach avoids deadpool, but which tools and framework reduce prolonged exposure to 
degraded conditions and limit reliance on emergency operations. 

3.  Shortage  distribution  methodology  materially  affects  outcomes  and  implicates  
unresolved  governance  questions.  The  timing  of  Lower  Basin  shortages  and  resulting  system  
performance  depends  in  part  on  whether  shortages  are  distributed  on  a  priority  or  pro  rata  basis  
(compare  impacts  of  Lake  Mead  elevations  for  the  Supply  Driven  (LB  Priority)  versus  Supply  
Driven  (LB  Pro  Rata)  in  Vol.  1  Ch.  3,  Figure  3-10;  Vol.  3,  Technical  App.  18).  However,  some  
alternatives  had  modeled  certain  pro  rata  reductions  by  assuming  individual  contractor  
shortages  rather  than  attributing  pro  rata  reductions  at  the  interstate  level  while  maintaining  prior  
appropriation  for  intrastate  reductions.  (See  Vol.  2,  App.  B- Modeling  Assumptions;  Vol.  3,  
Technical  App.  18).  This  modeling  choice  materially  influences  performance  results  while  
implicitly  deciding  legal,  contractual,  and  governance  questions  that  are  not  the  purview  of  the  
Draft  EIS.  
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While  this  comment  letter  does  not  take  a  position  on  whether  a  pro  rata  or  priority-based  
shortage  distribution  framework  should  govern  post-2026  operations,  the  Final  EIS  should  
clarify  and  focus  its  analysis  of  any  pro  rata  component  on  how  it  would  be  structured  and  
applied  among  the  states.  Any  additional  pro  rata  considerations,  if  required,  should  be  
accompanied  by  expressly  stated  assumptions  that  explain  the  need  for  and  reasoning  of  
assigning  pro-rata  distributions  among  water  users  within  a  state.   

4.  Flexible  management  tools  materially  improve  performance—and  their  value  should  be  
made  fully  visible  in  results.  As  further  clarified  in  Section  V  below,  several  flexible  tools  are  
important  to  the  efforts  needed  to  stabilize  the  system  and  provide  opportunities  for  maintaining  
social,  economic,  and  ecological  integrity  of  the  Basin.  These  tools  are  most  fully  developed  in  
the  MOF  and  EC  alternatives  (e.g.,  flexible  storage  and  movement  of  conservation  pool  water  
as  needed,  including  resource  management  as  part  of  reservoir  operations)  and  are  partially  
incorporated  in  the  SD  alternatives.  However,  the  Draft  EIS  does  not  consistently  report  how  
often  these  tools  are  activated,  how  full  conservation  pools  become,  how  frequently  water  is  
moved  between  reservoirs,  or  how  environmental  objectives  modify  releases.  Nor  do  they  report  
how  the  tools  can  be  used  to  mitigate  risk.  (See  e.g.,  Figures  1A  and  1B  in  Technical  Comment  
App.  Section  V).  As  a  result,  the  performance  benefits  of  flexibility—particularly  the  conservation  
pools—are  understated  in  the  analysis.  

In addition to conservation and storage pools, certain Draft EIS alternatives incorporate 
hydrology-informed release mechanisms and shortage triggers that respond to observed 
conditions. Alternatives that integrate recent hydrologic conditions into release decisions and 
shortage triggers—such as the rolling average approach in EC, the climate response indicator in 
MOF, and the hydrology-driven structure of SD—demonstrate how responsive, flexible 
frameworks can reduce reliance on emergency authority. As drying trends continue, operational 
approaches that factor in observed conditions rather than historical assumptions will become 
increasingly important. 

Recent hydrologic conditions underscore this principle. If comparable conditions arise under 
new guidelines, verifiable conservation pools combined with coordinated reservoir exchanges 
could preserve critical elevations at Lake Powell without impairing water rights or deliveries. 
Such tools would reduce reliance on emergency releases, including measures similar to those 
adopted under the 2024 Supplemental EIS, demonstrating how integrated flexibility manages 
risk proactively rather than reactively. 

5. Comparative evaluation of conservation/contribution and storage pool design is 
necessary to identify what works. The Draft EIS includes multiple conservation, contribution, 
and storage pool strategies across alternatives, but these mechanisms are not directly 
comparable in structure or application. (See Executive Summary, pp. ES-12-14; Vol. 1, Ch. 2, 
pp. 2-40-42). For example, MOF is designed to accommodate continued implementation of 
operations under the Long-Term Experimental and Management Plan (LTEMP) and preserves 
the greatest capacity to implement future High Flow Experiments. The EC alternative, on the 
other hand, provides entity-level accounting and explicit provisions for Tribal inclusion, enabling 
crediting of conservation actions, prioritization of protections, evaluation of Tribal contributions to 
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system stability, and implementation of compensation or leasing mechanisms. (See Vol. 2, App. 
B, Tables B-10 - B13 and Vol. 3, Technical App. 18). While the MOF and SD alternatives allow 
for Tribal participation, they do not provide the same specificity or structural integration of Tribal 
water into flexible management tools. (See Vol. 2, App. B, Tables B-22, -26, -27, and -30). 
These alternatives also consider varying levels of Upper Basin contributions to operationalize 
the pools (SD up to 200 KAF; MOF averaging 200 KAF with a 0–500 KAF range depending on 
hydrology). (See Vol. 1, Chap. 2, pp. 2-41-42). 

A clear, side-by-side comparison of how these different pools function (how water is credited, 
stored, mobilized, protected, and compensated) would help to avoid overstating parity among 
alternatives and understating the significance of key design features as part of the EIS analysis. 
A transparent comparison in the Final EIS would also help decision-makers identify key tools to 
incorporate into the preferred alternative by determining which elements meaningfully enhance 
flexibility, participation, and system stability, and which are unlikely to perform as effectively at 
scale. (See Section I.B of Technical Comment Appendix A for a broader discussion on 
recommended comparison considerations in the Final EIS). 

6.  Maximum  theoretical  shortage  caps  built  into  different  alternatives  do  not  reflect  likely  
outcomes.  While  the  MOF  alternative  authorizes  up  to  4  MAF  in  policy  shortages,  modeled  
results  show  reductions  above  3  MAF  are  rare  and  occur  only  under  extreme  conditions.  
Conversely,  alternatives  that  limit  early  policy-based  shortages—such  as  BC  and  SD  
variants—encounter  a  greater  risk  of  deadpool-related  reductions  (up  to  ~6.0  MAF  in  some  
scenarios).  (See  Vol.  1,  Ch.  3,  Figure  3-12;  Vol.  3,  Technical  App.  4,  Figures  4-1  and  4-2).  Under  
critically-dry  conditions,  all  alternatives  show  similar  total  shortages  to  Lower  Basin  users.  When  
policy  shortages  and  deadpool-related  reductions  are  evaluated  together  as  total  water  
unavailable,  the  relative  risk  profile  of  the  alternatives  shifts  between  planned  and  unplanned  
responses.  The  central  tradeoff  is  not  the  size  of  authorized  policy  cuts,  but  whether  early,  
managed  reductions  reduce  prolonged  exposure  to  degraded  conditions  and  emergency  
interventions.   

7.  Deadpool  and  emergency  operations  to  avoid  deadpool  are  a  symptom  of  framework  
fragility.  The  Draft  EIS  reveals  alternatives  that  regularly  approach  or  trigger  critical  thresholds,  
risk  loss  of  entire  water  supplies  for  Tribal  Nations  or  municipalities,  and  create  unacceptable  
and  potentially  irreversible  ecological  and  socioeconomic  consequences.  Reliance  on  such  
emergency  authority  signals  operational  fragility  rather  than  resilience.  For  the  Basin  to  move  
beyond  perpetual  crisis  management  toward  operations  that  proactively  maintain  storage,  
provide  predictability,  and  protect  critical  infrastructure,  alternatives  that  heavily  rely  on  
emergency  responses  should  not  be  considered  viable  long-term  solutions.  

8.  Supply-Driven  outcomes  depend  heavily  on  parameter  choices  and  warrant  refinement  
and  potentially  additional  review.  The  SD  alternative  at  a  65%  parameter  improves  Lake  
Mead  elevations,  but  does  so  largely  by  transferring  risk  to  Lake  Powell,  increasing  reliance  on  
Initial  Units,  and  accelerating  depletion  of  Upper  Basin  storage.  Sensitivity  analyses  indicate  
that  lower  percentages  (e.g.,  62–64%)  could  distribute  risk  more  evenly  between  reservoirs  and  
reduce  reliance  on  Powell  Infrastructure  Protection  releases,  suggesting  that  the  SD  framework  
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has potential value if carefully calibrated. (See Vol. 2, Appendix D – Sensitivity Analysis (Effects 
of Natural Flow % for SD)). 

The SD alternative also relies on “gap water” (See Vol. 1, Ch. 2, pp. 2-35), which underscores 
the Draft EIS’s acknowledgement that integrating the SD options into the final guidelines 
implicates additional actions that would require affirmative state cooperation and additional 
NEPA review in the Upper Basin. The use of gap water represents a significant policy and 
operational choice with potential implications for Upper Basin water users, storage behavior, 
and environmental conditions that are not fully explored in the current analysis. If the SD 
alternative elements are carried forward, further refinement and focused evaluation will be 
necessary to ensure that parameter selection, gap water use, and associated risks are 
transparent and consistent with NEPA requirements as well as other applicable laws. 

9.  Basic  Coordination  requires  additional  measures  to  be  effective.  The  BC  alternative,  as  
formulated  in  the  Draft  EIS,  lacks  the  predictability,  flexibility,  and  resilience  needed  to  manage  a  
continuation  of  current  drought  conditions  and  the  uncertainties  anticipated  in  the  near  term  or  
over  the  full  post-2026  guideline  period.  As  defined,  this  alternative  relies  on  limited  coordination  
and  constrained  operational  tools,  and  the  analysis  indicates  this  increases  the  risk  of  more  
frequent  declines  below  key  elevation  thresholds  and  a  greater  likelihood  of  emergency  or  
exigent  operations.   

The  Draft  EIS  acknowledges  that,  under  BC,  Reclamation  may  need  to  employ  “additional  
measures  to  protect  critical  infrastructure,”  including  further  reductions  to  Lake  Powell  releases  
and  expanded  use  of  CRSP  Upper  Initial  Units.  (See  Vol.  1,  Ch.  2,  p.  2-15).   However,  as  
discussed  in  Section  IV,  below,  the  BC  alternative  must  be  modified  to  incorporate  additional  
flexible  operations  and  clearly  defined  management  strategies  if  it  is  to  function  as  a  credible  
operational  framework—even  in  the  near  term.  Absent  these  modifications,  BC  risks  deferring  
critical  operational  and  governance  decisions  until  crisis  conditions  force  action  outside  the  
analyzed  framework.  

10.  Ecological  tradeoffs  are  real  but  can  be  managed  through  flexible  tools  like  the  
Conservation  Reserve  or  similar  storage  pools  in  the  Upper  and  Lower  Basins.  Most  
biological  resources  benefit  from  higher  and  more  stable  Lake  Powell  and  Lake  Mead  elevations  
and  from  larger,  more  consistent  releases.  This  is  particularly  true  in  the  Lower  Basin,  where  
increased  releases  improve  salinity  dilution,  support  habitat  under  the  MSCP,  and  enhance  
delivery  reliability  to  Mexico.  Consistent  with  these  dynamics,  the  MOF  and  EC  alternatives  
most  reliably  support  basin-wide  ecological  integrity.  

At the same time, the analysis demonstrates that higher reservoir elevations introduce important 
tradeoffs, including reduced upstream riverine habitat near the Colorado and San Juan River 
inflows and inundation of the Piute Farms Waterfall above approximately 3,660 feet, which 
currently limits the spread of non-native warmwater predators. (See Vol. 1, Ch. 3, p. 3-149). 
Downstream temperature management presents similar tensions, underscoring that ecological 
outcomes depend on balancing elevation, temperature, habitat availability, and species 
response. (See Vol. 3, Technical App. 8, p.8-48). 
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These tradeoffs cannot be resolved through static rule curves alone. Rather it is through 
operationally neutral tools, such as the Conservation Reserve and storage pools embedded in 
MOF and EC, that options for navigating these dynamics can be introduced to enable adaptive 
deployment of conserved water. For example, a verifiable conservation pool in Lake Powell 
could provide Reclamation with the ability, when hydrologic conditions warrant, to limit maximum 
annual releases to approximately 10 MAF or below in order to reduce sediment-scouring flows 
in the Grand Canyon, while preserving infrastructure protections and compact compliance. (See 
generally, Vol. 1, Ch. 2 – MOF alternative release provisions and coordinated operations; Vol. 3, 
Technical App. 8 (sediment mass balance and sandbar response to release magnitude)). Such 
flexibility illustrates how integrated tools can manage ecological objectives proactively rather 
than through reactive or emergency adjustments. 

B. Implications for the Final EIS 

The Draft EIS demonstrates that system stability and predictability are achieved through early 
action, flexibility, and coordinated use of storage across the system. To this end, the Draft EIS 
analysis supports moving away from a binary comparison of alternatives and toward a 
tools-based evaluation that identifies which operational elements consistently improve 
outcomes. It will therefore be important for the Final EIS to: 

Carry forward operational elements from MOF, EC, and SD alternatives that 
demonstrably stabilize the system, support ecological integrity, enable Tribal 
participation, preserve binational cooperation, and reduce reliance on emergency 
operations. 

To assemble a preferred alternative that reflects what the analysis shows works in the face of an 
uncertain water future, the Final EIS should also: 

● Explicitly compare how individual tools perform across alternatives under sustained 
low-flow conditions; 

● Integrate policy shortages and deadpool-related reductions to reflect the full scope of 
water unavailable to users; 

● Clarify how flexible tools—especially conservation and storage mechanisms—are 
activated and mitigate risk; 

● Refine the parameter-sensitive alternatives in the SD approaches; and 
● Integrate ecological tradeoffs into operational design. 

IV. Basic Coordination Alternative - A Bridge Operation? 

The Draft EIS acknowledges that the BC alternative may be the option Reclamation can 
implement absent basin-wide consensus. It also recognizes that, as currently formulated, this 
alternative does not fully meet the Purpose and Need and is unlikely to sustain the Colorado 
River system over the full post-2026 period. (See Vol. 1, Ch. 2, pp. 2-11). As defined, BC 
functions at best as a limited operational bridge. If it is to serve that role responsibly, it must be 
strengthened in the Final EIS. 

Conservation Groups’ Joint Comment Letter - Page 20 



 

               
             

            
            

             
           

          
       

             
             
                 

            
 

            
               

            
                

             
              

               
                

             

       
              

   
              

          
            
     
           

  
           

      
             

              
         

              
             

     

        

BC relies on limited shortages, constrained tools, and minimal coordination. (See Vol. 1, Ch. 2, 
pp. 2-11-15). Without deeper analysis of the operational consequences of this approach, the 
alternative risks repeated declines below critical elevation thresholds and greater reliance on 
emergency or exigent operations without evaluating the associated risks to Basin resources. 
The Final EIS should thoroughly assess the sustained impacts of operating under constrained 
coordination, including the potential for extended run-of-the-river conditions and the resulting 
implications for ecological stability alongside effects to storage trajectories, infrastructure 
reliability, water supply certainty, hydropower production. 

While the Draft EIS anticipates that Reclamation may employ “additional measures to protect 
critical infrastructure” including further reductions in Lake Powell releases and expanded use of 
CRSP Upper Initial Units (See Vol. 1, Ch. 1, p. 1-31; Ch. 2, pp. 2-11-15), the authorities, 
decision triggers, and governance processes for implementing such measures are not clearly 
articulated. 

To avoid institutionalizing emergency management as the default operating posture, the Final 
EIS should explicitly identify the full suite of existing federal authorities that could support more 
proactive and flexible management under BC and clarify which authorities Reclamation intends 
to operationalize. In addition to core elements of the Law of the River that govern allocation, 
appropriation, development, and exportation of the waters of the Colorado River Basin (namely, 
Colorado River Compact, the Upper Colorado River Basin Compact, the Water Treaty of 1944 
with Mexico, the decree of the Supreme Court in Arizona v. California, the Colorado River 
Storage Project Act of 1956 and the Colorado River Basin Project Act of 1968), this analysis 
should address whether and how it will execute, at minimum, authorities under the: 

● 1902 Reclamation Act (as amended), 
● 43 Code of Federal Regulations Part 417, Boulder Canyon Project Act Lower Basin 

Water Conservation Measures 
● Applicable Records of Decision for the Upper Initial Units authorized under the Colorado 

River Storage Project Act and major Lower Basin facilities, 
● Upper Colorado River and San Juan River Recovery Implementation Programs, 
● Endangered Species Act, 
● Grand Canyon Protection Act and related Long-Term Experimental and Management 

Plan, 
● Authorizing legislation and contracts governing federal facilities, relevant Tribal water 

settlements and trust responsibilities, and 
● Salinity control obligations under the Salinity Control Act and Treaty Minute 242. 

Clarifying how Reclamation will invoke these and other authorities (and how they would enable 
coordinated reservoir management, conservation and storage mechanisms, transactional water 
sharing, and infrastructure protection) will make clear whether BC can function as a credible 
interim framework rather than one that defers difficult decisions until crisis conditions force 
action outside the NEPA-assessed framework. 
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V. Role and Risks of Emergency and Exigent Operations 

Across all alternatives, Reclamation retains the authority to invoke emergency or exigent 
operations to avoid critical thresholds, including deadpool. (See Vol. 1, Ch. 1, p. 1- 31; Ch. 2, p. 
2-11-15). The Draft EIS makes clear, however, that some alternatives rely on this emergency 
lever far more frequently than others. A post-2026 framework that depends repeatedly on 
emergency measures is, by definition, not providing the predictability, stability, or durability that 
the Basin needs—and does not satisfy the Purpose and Need of the proposed action under 
NEPA. 

Even under more resilient operational frameworks, there may be circumstances in which 
emergency measures remain necessary. For any such measures, transparency regarding the 
role, scope, and consequences of emergency operations remains essential. The Draft EIS relies 
on generalized references to emergency authority without clearly disclosing how, when, or how 
often such measures would be triggered or used, or what their impacts would be. (See Vol. 1, 
Ch. 2, pp. 2-13-15). This omission limits the ability of decision-makers and the public to evaluate 
whether an operating framework meaningfully reduces reliance on crisis-driven 
management—or simply institutionalizes it. 

Alternatives should be evaluated in the Final EIS not only based on whether emergency actions 
could theoretically avert worst-case outcomes, but on how effectively each alternative minimizes 
the likelihood and frequency of emergency operations. Frameworks that reduce dependence on 
emergency interventions and clearly define the role, limits, and consequences of those 
interventions when they remain necessary should be prioritized. 

To this end, the updated analysis needs to move beyond generalized references to emergency 
authority and provide greater clarity on: 

● The process that would be implemented to outline emergency measures or specific 
actions that would be taken under such measures, including how they would interact with 
existing shortage provisions, release rules, and operational constraints; 

● An estimation of the potential duration and scope of emergency actions, and how they 
would transition back to normal operations; and 

● The impacts of emergency measures on water users, Tribal Nations, ecosystems, and 
critical infrastructure. 

The Final EIS would benefit from additional clarity by describing: 

1. Defined triggers and decision points: Clarifying the quantitative conditions that 
function as “triggers” or “tiers” (e.g., elevation bands, infrastructure thresholds, minimum 
power pool proximity, deadpool-related reduction risk) that may prompt consultation, 
coordination, or consideration of additional measures, rather than referencing 
unspecified future actions. 

2. Guardrails distinguishing emergency measures from planned operations: 
Describing the intended limits on duration, scope, and frequency of emergency 
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measures (e.g., short-term stabilization objectives; review and transition back to 
guideline operations; criteria for escalation and de-escalation), to distinguish temporary 
responses from core operating frameworks. 

3. Impact and mitigation linkage: Outlining, where practicable, the primary affected 
resources associated with each trigger or tier and the mitigation approaches that could 
reasonably be deployed concurrently with or following stabilization actions, to improve 
transparency regarding potential impacts. 

4. Process transparency and coordination: Further describing consultation and 
coordination processes (including with Tribal Nations and Mexico, as well as the Glen 
Canyon Dam Adaptive Management Work Group, the Upper Colorado River and San 
Juan River Recovery Programs, and the Lower Colorado River Multi-Species 
Conservation Program) before and during emergency actions when feasible, along with 
documentation procedures when immediate action is required. 

5. Integrated reporting tied to performance metrics: Explaining how emergency actions 
would be reported in relation to relevant performance metrics—particularly 
deadpool-avoidance reductions and shortage magnitudes—to support understanding of 
how such measures influence overall system performance under each alternative. 

Providing this information would help inform the potential frequency and implications of 
deadpool-avoidance and emergency operations and support evaluation of how alternatives 
address reliance on crisis-driven management. 

VI. The Importance of Flexible Tools and Strategies. 

The Draft EIS analysis demonstrates that proactive, scalable, and flexible management tools 
are the linchpin of any successful post-2026 operational framework for the Colorado River 
system. (See Vol. 1, Ch. 3, pp. 3-50-51, Figure 3-1(dead pool robustness and vulnerability 
comparisons); Technical App. 8, p. 8-73 (adaptive alternatives achieve preferred performance 
under drier conditions)). Alternatives that lack these tools place the Basin at the highest risk of 
system and resource failure and increase the likelihood that Reclamation will be forced to rely 
on emergency or exigent operations under plausible water futures. (See Vol. 1, Ch. 2, pp. 
2-11-15 (absence of conservation/storage tools under BC; reliance on emergency authority)). In 
contrast, alternatives that incorporate flexible management strategies are the only frameworks 
that show potential to meet the Purpose and Need while sustaining Basin communities, 
economies, infrastructure, and ecosystems in the face of uncertain water futures. (See Vol. 1, 
Ch. 1, pp. 1-19, 1-31 (Purpose and Need; objectives of certainty and flexibility)). 

Flexibility is essential not only for managing water-supply risk but also for navigating complex 
resource tradeoffs. (See Vol. 3, Technical App. 3, pp. 3-21–3-22, with defined critical thresholds 
that trigger infrastructure, hydropower, and ecological consequences (See Vol. 3, Technical App. 
3, Table 3-2). Biological performance metrics summarized in Technical Appendix 8 (Biological 
Resources) illustrate this dynamic. Alternatives maintaining higher and more stable Lake Powell 
and Lake Mead elevations generally support more favorable ecological outcomes, particularly in 
the Lower Basin. At the same time, reservoir elevations influence downstream temperature and 
water quality conditions (See Vol. 3, Technical App. 4), further reinforcing that no single 
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elevation regime optimizes all ecological objectives simultaneously. The analyses also 
demonstrate that high Lake Powell elevations above 3,660 feet introduce tradeoffs, including 
compromise of upstream riverine habitat near the Colorado and San Juan River inflows and 
inundation of the Piute Farms Waterfall, which currently limits the spread of non-native 
warmwater predators. (See Vol. 3, Technical App-8, pp. 8-37, 8-43–44). 

Interactions among reservoir elevation, temperature, habitat availability, and species response 
are complex and, in some cases, inherently conflicting. Elevations that inundate critical riverine 
habitat (See Vol. 3, Technical App. 8, Tables 8-3 and 8-4) or submerge the Piute Farms 
Waterfall, altering fish passage dynamics (See Vol. 3, Technical App. 8, pp. 8-43–44), may 
simultaneously benefit other habitat metrics, while defined elevation bands also trigger 
hydropower and infrastructure constraints (See Vol. 3, Technical App. 3, Table 3-2). Because 
reservoir elevations and releases are primary impact drivers across alternatives (See Vol. 3, 
Technical App. 3, pp. 3-21–22), successfully navigating such tradeoffs requires flexibility. 
Mechanisms such as the Conservation Reserve incorporated in the MOF or storage and 
conservation pools in the EC and SD alternatives allow conserved water to be created, stored, 
and delivered within defined limits without altering Lee Ferry accounting (See Vol. 1, Ch. 2, 
Table 2-7), providing tools to address ecological considerations while meeting ongoing 
water-supply obligations consistent with the Law of the River (See Vol. 1, Ch. 1, pp. 1-4). 

Several categories of flexible tools that materially improve system performance are distributed 
across alternatives and are most effective when considered collectively. They include: 

● Dedicated conservation and storage pools—most fully developed in the MOF 
alternative through the Conservation Reserve and EC alternative through the Lake 
Powell Conservation, Lake Mead Protection and Lake Mead user-controlled pools (See 
Vol. 1, Ch. 2, Table 2-7)—allow conserved or voluntarily contributed water from both the 
Upper and Lower Basin to be stored across multiple years and to provide opportunities 
for proactive resource management without being “lost to the system.” (See Vol. 1, Ch. 
2, p. 2-30). 

● Transactional water-sharing mechanisms, emphasized in the MOF, EC, and SD 
alternatives, enable conserved or contributed water to be moved across users, sectors, 
and locations in response to changing hydrologic conditions, increasing operational 
agility under stress. (See Vol. 1, Ch. 2 (discussion of conservation, contribution, and 
transfer mechanisms of the MOF, EC, and SD alternatives)). 

● Pathways for Tribal Nation participation, most clearly articulated in the EC alternative 
(but may also be available within MOF and SD alternatives) (See Vol. 1, Ch. 2, p. 2-16), 
provide opportunities for Tribal Nations to voluntarily contribute water and receive 
operational or economic value from settled water rights. Our groups have worked with 
Tribal Nations to outline key steps for integrating Tribal participation into 
conservation/contribution pools in the Upper Basin. See Flexible Tools Concept Paper, 
The Case for Innovative Tools and a Savings Pool Program in Lake Powell, attached as 
Appendix B. 
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● Consideration of storage from multiple reservoirs, reflected in the EC and MOF 
alternatives (Vol. 3, Technical App. 3, Table 3-2; Vol. 1, Ch. 2, p. 2-16), shifts 
management away from isolated reservoir targets in accordance with relevant state and 
federal authorities toward protecting critical infrastructure and maintaining reliable 
deliveries across the system as a whole, if accomplished through shared authority and 
jurisdiction. 

● Opportunities for coordinated engagement with Mexico, building on existing 
binational mechanisms and most apparent in MOF, EC, and SD alternatives (See Vol. 1, 
Ch. 2, Tables 2-7 and SD summary), support shared system resilience and reduce the 
risk of unilateral actions under low-flow conditions. 

By contrast, alternatives that defer difficult legal and operational questions, delay responses, or 
limit coordination—such as No Action and BC—lack structured conservation and storage 
mechanisms (See Vol. 1, Ch. 2, pp.2-10, 2-16). The BC alternative is the only action alternative 
that does not incorporate mechanisms for the storage and delivery of conserved water (Vol. 3, 
Technical App. 3, p. 3-21). In the absence of flexible tools, these alternatives are forced to 
modify operations to protect critical infrastructure, including measures whose outcomes are 
uncertain (Vol. 1, Ch. 2, pp. 2-10, 2-16; Vol. 3, Technical App. 3, p. 3-5). Such structures provide 
limited capacity to manage sustained low-flow conditions and increase the likelihood that 
emergency interventions would be required. 

The Draft EIS further shows that the scale of these flexible tools must be substantial and that 
none can function effectively in isolation. Their success depends on coordination and consensus 
among Basin states, Tribal Nations, federal agencies, and, in some instances, key water 
contractors. Where consensus cannot be achieved, system viability will depend on 
Reclamation’s ability to clearly identify and, if necessary, rely upon existing federal and state 
authorities (or secure additional authorities) sufficient to implement flexible strategies capable of 
withstanding legal scrutiny in the face of continued hydrologic decline. (See Basic Coordination 
Alternative, Section IV, above). 

However, the performance of flexible tools within each of the alternatives is not fully visible in 
the Draft EIS analysis. It is difficult to identify how frequently the Conservation Reserve in the 
MOF or storage pools in the EC and SD alternatives are activated, how full those reserves 
become or remain under sustained stress, how often water is moved between reservoirs, or 
whether and how environmental objectives could influence releases across alternatives. 

Rather than informing the selection of a single alternative as defined in the Draft EIS, the Final 
EIS should focus analyses on the tools that demonstrably improve performance, and define a 
preferred alternative that employs these tools to optimize outcomes. Evaluating how the tools 
embedded in the MOF, EC, and SD alternatives compare and perform at scale—in combination 
with rule curves, release strategies, and contingency measures—will better inform selection of a 
viable post-2026 framework. The tools and flexibility identified in the Draft EIS have been the 
subject of unresolved negotiations for over two years. Because agreement is required to 
implement many of these tools, Reclamation has the opportunity to use the Final EIS to identify 
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a package of tools and resources grounded in analytical rigor that can form the basis for 
necessary agreements. 

The Final EIS should also identify the pathways through consensus and/or federal authority by 
which Reclamation will ensure these appropriate tools are available to manage the risks 
identified in the analysis. Ultimately, the Draft EIS indicates that flexibility is not an optional 
enhancement; it is the defining feature of any operational strategy capable of sustaining the 
Colorado River system and its dependent communities and ecosystems under prolonged 
drought conditions and uncertain water futures. 

VII. Meaningful Tribal Inclusion and Considerations 

Basin Tribes hold rights to millions of acre-feet of Colorado River water, including both resolved 
and unresolved claims, many with senior or otherwise highly protected priority. As climate 
variability continues to reduce runoff and increase the frequency and severity of shortages, 
Tribal water rights will both be affected and increasingly shape system functions. Effective 
post-2026 operations, therefore, require direct involvement of Tribal Nations as sovereign 
partners in decision-making, governance, and implementation. 

The Draft EIS appropriately recognizes that Tribal participation—when paired with flexible 
management tools—can improve system performance while creating pathways for Tribal 
Nations to protect water in storage, realize value consistent with Tribal priorities, and participate 
fully in Basin-wide programs. This is reflected most clearly in Technical Appendix 18, as well as 
in Chapters 3 and 4, which demonstrate expanded effort by Reclamation to evaluate how 
storage, conservation, and operational flexibility could support Tribal water management in both 
the Upper and Lower Basins. 

The Draft EIS, however, does not yet provide a complete assessment of how post-2026 
operations would affect Tribal rights, resources, and priorities. Certain analytical gaps limit the 
ability of Tribal Nations, decision-makers, and the public to evaluate how operational choices 
translate into real-world consequences or whether alternatives meaningfully reduce risk or 
merely defer it. They include: 

A. Moving From Analytical Recognition to Meaningful Inclusion 

While Technical Appendix 18 and related Draft EIS analyses reflect progress in identifying how 
Tribal water may interact with post-2026 operations, they do not clearly explain how Tribal 
Nations would participate in operational elements in practice. Past Basin programs have 
demonstrated that program design, eligibility criteria, administrative requirements, and risk 
allocation can unintentionally limit Tribal participation, even where nominally available. (See, 
e.g., GAO-20-52 (2019); Colorado River Basin Ten Tribes Partnership Tribal Water Study 
(2018)). 

As the Final EIS carries forward key elements and flexible tools, particularly conservation and 
storage pools, it is critical that program design explicitly enables robust Tribal participation and 
removes barriers that have constrained Tribal engagement in prior efforts. Without this clarity, 
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the analytical benefits identified in Technical Appendix 18 risk remaining theoretical rather than 
actionable for Tribal Nations. 

B. Federal Trust Responsibilities and Post-2026 Operations 

Post-2026 operational decisions will directly influence the reliability, protection, and practical 
usability of Tribal water rights, as well as Tribal economies, and cultural and natural resources. 
Many Basin Tribes entered into treaties and settlements based on representations regarding 
access to land and water and the long-term value of those resources. As such, Tribal inclusion 
is not solely a matter of participation but a core operational consideration that should be 
integrated into the design, evaluation, and implementation of reservoir operations. 

To strengthen the Final EIS and decision-making in the Basin, the analysis needs to more 
clearly disclose how different operational frameworks affect Tribal trust resources under 
sustained low-flow and extreme conditions, including how alternatives diminish a Tribal Nation’s 
ability to protect water in storage or realize the value contemplated by treaties and settlements. 
Clarifying these effects would inform efforts to build mitigation as needed and support more 
resilient post-2026 operations that reduce the risk that system stability is achieved at the 
expense of Tribal rights and interests. 

C. Tribal Water Rights, Deliveries, and Storage 

Although the Draft EIS incorporates Tribal water in multiple alternatives and reports system-level 
risks such as deadpool-related reductions, it does not clearly disaggregate developed and 
undeveloped Tribal water, identify how assumptions about developed and undeveloped water 
influence modeled outcomes, or evaluate how specific alternatives affect Tribal water rights, 
delivery reliability, storage protections, or conservation opportunities. Without transparent, 
alternative-specific disclosure of volumes, modeling assumptions, and potential shortages to 
developed and undeveloped water rights, Tribal Nations and decision-makers cannot 
meaningfully assess tradeoffs or relative risks across futures. 

The Final EIS would benefit from including an assessment of potential shortages and 
deadpool–related impacts to both developed and undeveloped Tribal water rights under each 
alternative using explicit modeling assumptions, accompanied by clear disclosure of uncertainty, 
so Tribal Nations and decision-makers can meaningfully compare outcomes across futures. 
Clearer reporting and explicit evaluation of Tribal water outcomes will be important to both 
informed participation and responsible post-2026 decision-making. 

D. Socioeconomic Impacts on Respective Rights 

The Draft EIS’s socioeconomic analysis is primarily centered on agricultural production, farm 
income, and related employment within defined river reaches and irrigation service areas 
affected by modeled shortages (Vol. 1, Ch. 3; Technical Appendix 17). While the analysis 
quantifies economic effects associated with reductions in irrigated acreage and crop output, it 
does not provide a comparably detailed evaluation of broader community-wide, Tribal, or 
off-river economic impacts that may result from operational decisions. 
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For many Basin Tribes, Colorado River water supports municipal and domestic water supplies, 
economic development, employment, housing, public health, energy access, cultural and 
spiritual resources, and the provision of essential governmental services. Reductions in water 
deliveries, increased exposure to deadpool–related risks, or constraints on storage protection 
may limit Tribal water systems, future development tied to settled or developing rights, and 
revenues from water-dependent enterprises. These impacts are not captured by acreage-based 
agricultural production metrics or regional modeling tied primarily to irrigated crop reductions. In 
addition, the consolidation of socioeconomic impacts across broad geographic areas, rather 
than disaggregating results by individual Tribes, may obscure meaningful differences in 
exposure, vulnerability, and adaptive capacity. Without clearer Tribe-specific analysis, it is 
difficult to assess how alternative operating frameworks may differentially affect Tribal 
communities or to evaluate whether impacts are proportionately managed. 

E. Cultural Resources and Traditional Cultural Places (TCP) 

With respect to analysis of cultural resources and TCPs, the Draft EIS frames potential effects 
largely in relation to reservoir elevations and shoreline exposure. Issue 1 in Technical Appendix 
11 is explicitly structured around how changes in dam operations affect lake elevations and 
downstream flows that may, in turn, affect cultural resources. Tables 11-15 and 11-16 categorize 
archaeological sites by elevation ranges at Lakes Powell and Mead, reinforcing that reservoir 
elevation is a primary analytical lens. Similarly, Technical Appendix 13 defines TCPs associated 
with the Colorado River and its canyons and evaluates how operational changes may affect 
those resources. 

While this elevation-based modeling appropriately evaluates preservation risk associated with 
shoreline exposure and erosion, the Draft EIS does not yet clearly articulate how higher pool 
elevations, prolonged inundation, or fluctuating hydrology may affect TCPs and other culturally 
significant landscapes beyond exposure-related risk. Strengthening this linkage in the Final EIS 
would improve transparency regarding how alternative operating frameworks may affect cultural 
resources across the full range of hydrologic and operational conditions. 

F. Effects to Natural Resources of Importance to Tribal Nations 

The Draft EIS does not clearly evaluate how dam operations affect riparian vegetation, wildlife, 
and other natural resources of cultural and subsistence importance to Tribal Nations. Technical 
Appendix 13 recognizes that Tribal resources include habitats, plants, wildlife, and other natural 
resources essential to traditional culture and sovereignty, and expressly frames Issue 3 as 
evaluating how changes in dam operations may affect riparian vegetation and wildlife important 
to Native Americans. However, the analysis is presented at a high level and does not 
consistently provide spatially explicit, alternative-specific evaluation of downstream riverine and 
riparian conditions relied upon by Tribal communities. 

Vegetation and wildlife analyses are largely structured around reservoir elevations and release 
variability. For example, Technical Appendix 11 frames effects in terms of how dam operations 
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influence lake elevations and downstream flows that may affect cultural resources, and 
categorizes sites and risk by elevation ranges relative to Lake Powell and Lake Mead pool 
levels. While elevation-based exposure modeling is appropriate for certain preservation risks, 
the Final EIS should more explicitly link operational decisions to riverine and riparian habitat 
conditions and natural resources relied upon by Tribal communities along the corridor. 

G. Indian Trust Lands and Disaggregation of Impacts 

The Draft EIS aggregates Tribal impacts when reporting land fallowing and land use changes. 
For example, Technical Appendix 18 compares key factors affecting Tribal water deliveries 
across alternatives but does so by priority group rather than Tribe-specific outcomes. (See Vol. 
3, Technical App. 18, Table 18-5). Similarly, reliability modeling is presented by categories such 
as Present Perfected Rights and CAP Indian priorities rather than by Tribe. While this approach 
aligns with the structure of the Shortage Allocation Model, it masks materially different effects on 
individual Tribal Nations. Where feasible, impacts should be disaggregated by Tribe or 
otherwise clearly described to reflect differentiated outcomes and support equitable mitigation. 
(See Vol. 3, Technical App. 18, Table 18-5)., 

H. Consultation for Culturally Significant Places 

The Draft EIS appropriately acknowledges ongoing government-to-government consultation as 
Reclamation continues compliance with NHPA and entities. 

With respect to TCPs, Technical Appendix 13 defines TCPs associated with the Colorado River 
and its canyons and evaluates potential effects of dam operations on those resources. Technical 
Appendix 11 similarly structures cultural resource analysis around reservoir elevations and 
shoreline exposure. While this approach evaluates preservation risks tied to inundation and 
exposure dynamics, the Final EIS should more clearly commit to engagement with Tribal 
Historic Preservation Offices and Tribal cultural protection departments, including for culturally 
significant places that may not yet be formally listed, nominated, or fully identified within the 
developing Area of Potential Effect. 

Overall, meaningful Tribal inclusion is a foundational pillar to post-2026 operations. The issues 
summarized in Table 2 below reflect core elements necessary to ensure that Tribal sovereignty, 
trust responsibilities, and water rights are fully integrated into post-2026 operations. Addressing 
these considerations will strengthen legal defensibility, improve operational resilience, and 
support meaningful Tribal participation in Basin operations. 
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Table  2:   Tribal  Inclusion  and  Trust  Integration  - Key  Considerations  for  the  Final  EIS  

Key Consideration 
What the Draft EIS 

Shows 
Gap or Limitation 

Identified 
Why It Matters for 
Decision-Making 

Recommendation for 
Final EIS 

From Recognition to 
Meaningful Participation 

Tribal participation in 
storage and conservation 
tools and potential 
system performance 
benefits associated with 
such participation. 

Does not clearly describe 
how Tribal Nations would 
participate in program 
design and implementation, 
operational decisions or risk 
management. 

Absent operational clarity, 
Tribal participation may 
remain analytical rather 
than actionable, limiting 
both effectiveness and trust 
integration. 

Clearly operationalize 
voluntary Tribal 
participation in conservation 
and storage tools, including 
governance structure, 
eligibility criteria, accounting 
protections, and protection 
of stored water. 

Federal Trust Responsibilities 

Recognizes Tribal water 
rights and potential 
interaction with post-2026 
operations. 

Lacks alternative-specific 
analysis of how operations 
affect Tribal trust resources 
under sustained low-flow or 
extreme conditions. 

Operational choices may 
impair reliability, storage 
protection, or economic 
value tied to settlements 
and treaties. 

Disclose how each 
alternative affects Tribal 
trust resources and water 
reliability under low-flow 
conditions; affirm 
safeguards for Tribal 
sovereignty and settlement 
protections. 

Tribal Water Rights, 
Deliveries & Storage 

Includes Tribal water in 
modeling and reports 
system-level risks (e.g., 
deadpool-related 
reductions). 

Does not clearly 
disaggregate developed vs. 
undeveloped Tribal water or 
quantify alternative-specific 
shortages and storage 
impacts. 

Without transparent, 
Tribe-specific reporting, 
risks and tradeoffs cannot 
be meaningfully evaluated. 

Provide alternative- and 
Tribe-specific analysis of 
developed and 
undeveloped Tribal water 
volumes, delivery reliability, 
storage protection, and 
potential shortages with 
clear modeling assumptions 
and uncertainty disclosure. 

Socioeconomic Impacts to Socioeconomic analysis Does not fully evaluate Aggregation obscures Expand and disaggregate 
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Table 2: Tribal Inclusion and Trust Integration - Key Considerations for the Final EIS 

Key Consideration 
What the Draft EIS 

Shows 
Gap or Limitation 

Identified 
Why It Matters for 
Decision-Making 

Recommendation for 
Final EIS 

Tribal Nations primarily focuses on 
agricultural impacts within 
the river corridor. 

impacts to Tribal municipal 
systems, economic 
development, housing, 
energy, public health, or 
governmental services; 
impacts are often 
aggregated. 

differentiated vulnerability 
and adaptive capacity 
among Tribes. 

socioeconomic analysis by 
Tribe; evaluate impacts 
beyond agriculture, 
including municipal, energy, 
housing, and economic 
development effects. 

Cultural Resources & 
Traditional Cultural Places 

Acknowledges ongoing 
consultation; focuses 
largely on shoreline TCPs 
and elevation-based 
exposure modeling (e.g. 
TA-11; TA-13). 

Does not demonstrate full 
evaluation of river corridor, 
floodplain, spring, or upland 
culturally significant places 
within Area of Potential 
Effects. 

Reservoir and release 
changes may cause 
adverse effects beyond 
shoreline inundation, or 
erosion, including impacts 
associated with fluctuating 
hydrology and prolonged 
inundation. 

Broaden and substantiate 
analysis of TCPs; commit to 
continued consultation with 
Tribal Historic Preservation 
Offices (THPOs) and 
cultural departments. 

Natural & Subsistence 
Resources Important to 
Tribes 

Biological analysis 
emphasizes reservoir 
elevations and release 
variability. 

Limited linkage between 
dam operations and riparian 
vegetation, wildlife, and 
subsistence resources 
relied upon by Tribal 
communities. 

Cultural, subsistence, and 
natural resource impacts 
may occur prior to deadpool 
or reservoir endpoints. 

Explicitly connect 
operational choices to 
downstream riverine and 
riparian habitat conditions 
important to Tribal Nations. 

Disaggregation of Tribal Land 
& Impact Data 

Reports Tribal land 
fallowing and land-use 
changes in aggregate 
(e.g., TA-18-5). 

Aggregation masks 
materially different impacts 
across individual Tribes. 

Equity and mitigation 
planning require 
Tribe-specific 
understanding of exposure 
and impact. 

Disaggregate impacts by 
Tribe where feasible; clearly 
describe differentiated 
outcomes to support 
equitable mitigation and 
participation. 
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Table 2: Tribal Inclusion and Trust Integration - Key Considerations for the Final EIS 

Key Consideration 
What the Draft EIS 

Shows 
Gap or Limitation 

Identified 
Why It Matters for 
Decision-Making 

Recommendation for 
Final EIS 

Consultation & 
Government-to-Government 
Engagement 

Notes ongoing 
consultation during Draft 
EIS development. 

Does not clearly commit to 
continued, structured 
engagement during Final 
EIS and implementation 
phases. 

Effective post-2026 
operations depend on 
sustained 
sovereign-to-sovereign 
engagement. 

Commit to structured, 
ongoing 
government-to-government 
consultation through Final 
EIS development and 
implementation, including 
consultation on preferred 
alternative design. 
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VIII. Ecological Integrity Is a Core System Objective 

The Colorado River is not solely a water delivery system; its ecological condition underpins the 
Basin’s social, economic, and operational stability. The Draft EIS demonstrates that declining 
reservoir storage, altered flow regimes, and hotter and drier conditions are already affecting 
riparian and aquatic ecosystems, water quality, recreation, and cultural resources across the 
Basin. These conditions are not peripheral. They directly influence whether water supplies 
remain usable, infrastructure remains operable, regulatory obligations remain manageable, and 
Basin communities remain resilient to ongoing change. 

The Draft EIS makes clear that post-2026 operations cannot focus solely on reallocating 
scarcity among users. An operational framework that redistributes limited supplies without 
sustaining ecological integrity will ultimately fail to meet the Purpose and Need of the action as 
well as destabilize the Basin. Ecological impacts feed back into system risk through water 
quality impairments, infrastructure constraints, loss of operational flexibility, and increased 
regulatory and legal exposure. In this sense, the Basin cannot be protected by managing 
deliveries alone. 

Several environmental trends identified in the Draft EIS are directly linked to operational 
choices. Hydrologic modeling is the driver of environmental consequences across resource 
areas, including biological resources and recreation (See Vol. 1, Ch. 3, p. 3-7). Because 
alternative operating rules determine reservoir elevations, releases, and river flows, they directly 
shape downstream environmental conditions, including: 

● Riparian and terrestrial habitat impacts are closely tied to changes in river flows and 
reservoir elevations. Technical Appendix 3 explains that changes in river flows and 
reservoir elevations affect groundwater elevations where hydraulic connectivity exists. 
(Vol. 3, Technical App. 3, p. 3-105). The same appendix documents that alternatives 
produce materially different median annual flows in Lower Basin reaches (Vol. 3, 
Technical App. 3, p. 3-113). These linkages and others demonstrate that operational 
differences among alternatives translate directly to documented losses of marsh and 
woody riparian vegetation, with additional losses projected under multiple alternatives. 

● Stress on aquatic ecosystems and native species within Lakes Powell and Mead 
National Recreation Areas, Grand Canyon National Park, and downstream refuges and 
conservation sites, driven by warmer water temperatures, reduced flows, and habitat 
impacts associated with low reservoir elevations and altered release patterns. (See Vol. 
3, Technical App. 8, p. 8-82). 

● Water quality impacts, including increasing salinity and temperature stress under lower 
storage conditions, affect municipal, agricultural, industrial, and ecological uses. (see 
Vol. 1, Ch. 3, pp. 3-22, 3-153). 

● Recreation and cultural resource impacts, as declining reservoir elevations reduce 
recreational access, impair facilities, and expose or degrade culturally significant sites. 
(See (Vol. 1, Ch. 3, p. 3-153; Vol. 3 Technical App. 16, p. 16-64). 
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Environmental impacts are most acute under drier, low-flow conditions, which are the same 
hydrologic regimes where operational differences among alternatives are highly informative. 
(See Vol. 1, Ch. 3, p. 3-22). Alternatives that delay action or rely on optimistic reservoir recovery 
assumptions experience sharper storage declines and greater release variability, intensifying 
ecological stress. Importantly, extended run-of-the-river operations at Lake Powell, and 
potentially at Lake Mead, are no longer merely theoretical boundary conditions. Under 
persistent low inflows and constrained coordination, reservoir storage could provide little 
operational buffering, fundamentally altering temperature regimes, sediment transport, habitat 
availability, and downstream water quality. 

Ecological conditions are also shaped by binding statutory and programmatic requirements. The 
ESA, the MSCP, and the GCPA as implemented in part through the Long-Term Experimental 
and Management Plan (LTEMP), establish obligations, some of which overlay and influence 
reservoir operations. As hydrologic stress intensifies, compliance with these authorities 
increasingly becomes a determining factor in operational decision-making. 

While the Draft EIS acknowledges ongoing and anticipated Biological Opinions and MSCP and 
LTEMP implementation in conjunction with Post-2026 operations (See Vol. 1, Chap. 3, pp. 3-7, 
3-9, 3-22, and Vol. 3, Technical App. 8, p. 8-82 and Technical App. 9, p. 9-41), the impacts to 
threatened and endangered species, MSCP conservation areas, and GCPA resources as a 
result of different operating alternatives are not readily identifiable. How mitigation and adaptive 
management may be deployed to help ensure continued compliance under a range of plausible 
futures also needs to be made more evident. 

More broadly, ecological objectives need to be fully integrated into the comparative evaluation of 
alternatives. Several analytical gaps illustrate the need for a stronger linkage between 
operational choices and environmental outcomes in the Final EIS: 

● Lower Colorado River ecology and refuges: Vegetation and wildlife analyses in the 
Draft EIS rely primarily on release variability rather than river stage and groundwater 
response, despite established methodologies in prior MSCP Biological Assessments. 
Risks to refuges such as Cibola, Havasu, and Imperial National Wildlife Refuges under 
sustained low flows are acknowledged but not quantified or compared across 
alternatives. (see Section VI.D in Technical Comment Appendix A); 

● Grand Canyon resources: Consequences of operating measures on the Grand Canyon 
ecosystem are not synthesized in a way that allows for straightforward comparison of 
ecological risk across alternatives. (See Section VI.E in Technical Comment Appendix 
A). 

● Groundwater systems: Analysis is largely limited to alluvial aquifers and relies on 
assumed responses, without evaluating deeper basin-fill aquifers, tributary basins, or 
increased pumping triggered by surface water shortages. (see Section VI.F in Technical 
Comment Appendix A); 

● Salinity management: Salinity management in compliance with Treaty delivery 
obligations, particularly in the Yuma area, can materially affect Lake Mead releases, yet 
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salinity modeling is not fully integrated into system performance comparisons. (see 
Section VI.G in Technical Comment Appendix A); and 

● Air quality: Agricultural fallowing is evaluated for socioeconomic effects, but associated 
air quality and public health impacts—particularly in rural and Tribal communities—are 
not assessed. (see Section VI.H in Technical Comment Appendix A). 

To address these gaps and strengthen the analysis relevance, the Final EIS should: 

● Elevate ecological integrity as a core performance objective, not just an impact 
category. Environmental conditions should be evaluated as drivers that directly shape 
system functionality and risk, and not just consequences of different operations. As 
discussed in the Alternatives Evaluation Section III, above, tools such as conservation 
and storage pools demonstrate how ecological objectives can be structurally embedded 
within guideline design rather than deferred to reactive processes. 

● Explicitly link environmental conditions to performance metrics and operational 
outcomes. The ecological consequences of reservoir elevations, storage volumes, 
shortage frequency, and deadpool risk should be consistently connected to avoid 
obscuring whether apparent system “performance” is achieved at the expense of 
long-term viability. 

● Focus environmental analyses on flow conditions consistent with observed trends 
and projections. While system performance differences are most pronounced under 
prolonged low flows, environmental analyses often span broad hydrologic ranges that 
should more clearly identify ecological thresholds crossed under variable stress. 

● Strengthen spatially explicit, process-based analyses in key reaches. In highly 
regulated reaches—particularly the Lower Colorado River—the Final EIS should rely on 
more than proxies such as release variability to also include analysis of river stage, 
groundwater connectivity, and habitat response directly. 

● Evaluate environmental impacts and degradation as an indicator of future system 
risk. The Final EIS should more fully assess how continued ecological decline and 
prolonged run-of-the river operations could constrain future operations, trigger regulatory 
or legal actions, or increase reliance on emergency measures, linking impacts to 
mitigation and adaptive management strategies. 

● Compare performance relative to ESA, MSCP, and GCPA objectives. Include a 
side-by-side analysis of how each alternative supports or constrains compliance with the 
ESA, MSCP, and GCPA. The evaluation should explicitly link, where possible, reservoir 
elevations, release patterns, and operational flexibility to effects on listed species, 
habitats, and environmental and cultural resources under drier low-flow conditions. 

● Clarify process for complying with environmental overlays to Post-2026 
operations. The Final EIS should clarify whether ecological compliance is structurally 
embedded within an alternative or deferred to reactive measures that will be described in 
different compliance documents. Including these analyses in the Final EIS will improve 
transparency and ensure ecological durability is assessed alongside water supply and 
infrastructure performance. 

The observations and recommendations discussed above are summarized in Table 3. 
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Table  3:  Ecological  Integration  and  Compliance  Matrix  

Ecological Integration Issue Draft EIS Limitation 
Why It Matters for 
Decision-Making Recommendation for Final EIS 

Ecological Integrity as a Core 
Objective 

Ecological impacts are primarily 
presented as consequences rather 
than as conditions that directly 
shape system performance and 
risk. 

Environmental conditions influence 
whether water supplies remain 
usable, compliance remains 
manageable, and infrastructure 
remains operable. Sustained low 
flow conditions or prolonged 
run-of-river conditions, accelerate 
ecological impacts, increase 
regulatory exposure, constrain 
operations, and elevate long-term 
system risk. 

Elevate ecological integrity as a 
core performance objective 
alongside storage, reliability, and 
infrastructure protection. Evaluate 
the environmental, infrastructure, 
and economic consequences of 
sustained run-of-the-river 
operations as a stress-test 
scenario, and explicitly link 
ecological degradation to future 
operational constraints, regulatory 
risk, and emergency reliance. 

Lower Colorado River & Refuge 
Conditions 

Analyses rely heavily on release 
variability rather than river stage, 
groundwater connectivity, and 
habitat response. Modeled water 
supply shortages to National 
Wildlife Refuges and to irrigation 
districts delivering water to MSCP 
habitat areas are not consistently 
translated into vegetation and 
wildlife impact comparisons across 
alternatives. 

River stages, groundwater 
responses, and water delivery 
shortages to refuges and irrigation 
districts supplying MSCP sites can 
reduce habitat maintenance, 
restoration success, and 
compliance with programmatic 
biological commitments. 

Incorporate spatially explicit, 
process-based analyses (river 
stage, groundwater response, 
habitat metrics) and quantify and 
compare water supply shortages to 
refuges and irrigation districts 
serving MSCP habitat sites across 
alternatives under sustained low 
flows. Clearly link modeled 
shortages to habitat condition, 
restoration feasibility, and 
compliance risk. 

ESA, MSCP, and GCPA 
Compliance 

Compliance obligations are 
referenced but not consistently 
integrated into comparative 
performance evaluation. 

ESA, MSCP, and GCPA 
requirements will materially 
constrain operations under 
prolonged drought and shape 

Provide side-by-side evaluation of 
how each alternative supports or 
constrains ESA, MSCP, and GCPA 
compliance under low-flow 
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Table 3: Ecological Integration and Compliance Matrix 

Ecological Integration Issue Draft EIS Limitation 
Why It Matters for 
Decision-Making Recommendation for Final EIS 

future release decisions. conditions. 

Proximity to Ecological Thresholds 

Emphasis on deadpool overlooks 
ecological stress occurring well 
before critical elevations. 

Species, habitats, and water quality 
degrade long before infrastructure 
thresholds are reached. 

Add metrics capturing duration 
near ecological and recreational 
thresholds (e.g., temperature 
bands, invasive species risks, sand 
mass balance loss, habitat triggers, 
groundwater separation points). 

Groundwater & Connected 
Systems 

Focus is on alluvial aquifers; 
assumes responses without 
evaluating deeper or tributary 
systems or shortage-driven 
pumping. 

Surface water shortages may 
increase groundwater extraction, 
affecting riparian ecosystems and 
Tribal resources. 

Expand groundwater analysis to 
include basin-fill aquifers, tributary 
impacts, and shortage-induced 
pumping scenarios. 

Salinity Management 

Salinity compliance (esp. in Yuma 
area) is not fully integrated into 
system performance comparisons. 

Salinity obligations can materially 
influence release decisions and 
international commitments. 

Integrate salinity modeling into 
alternative comparisons, showing 
operational effect to compliance. 

Air Quality & Public Health 

Agricultural fallowing is analyzed 
for socioeconomic impacts but not 
associated air quality or public 
health consequences. 

Dust and particulate impacts 
disproportionately affect rural and 
Tribal communities. 

Evaluate air quality impacts 
associated with land fallowing and 
incorporate mitigation as needed. 

Flexible Management & Mitigation 
Linkage 

Flexible tools are referenced but 
not clearly embedded within 
alternative structures. 

Without embedded flexibility, 
compliance may rely on reactive 
emergency measures. 

Clarify how adaptive management 
and mitigation tools are triggered, 
governed, and integrated into 
operations across alternatives. 
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Table 3: Ecological Integration and Compliance Matrix 

Ecological Integration Issue Draft EIS Limitation 
Why It Matters for 
Decision-Making Recommendation for Final EIS 

Ecological Tradeoffs at Higher 
Elevations 

Tradeoffs (e.g., Piute Farms 
Waterfall or Pearce Ferry 
inundation, and upstream habitat 
impacts) are identified but not 
operationalized within flexible tools. 

Reservoir elevation strategies 
create competing ecological 
outcomes. 

Evaluate how conservation 
reserves or storage pools can be 
strategically deployed to manage 
elevation-related ecological 
tradeoffs. 
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The Draft EIS demonstrates that the Basin’s future cannot be secured by managing 
deliveries alone. Ecological integrity underpins reliable operations, resilient infrastructure, 
regulatory stability, and sustainable communities. Elevating ecological objectives as a 
central selection criterion will strengthen both environmental outcomes and long-term 
system viability under deep uncertainty. 

IX. Mitigation and Parallel Resilience Investments 

Mitigation and water security must be treated as core components of any post-2026 action—not 
ancillary or deferred considerations. Under all Draft EIS alternatives, significant impacts to 
communities, Tribal Nations, ecosystems, and regional economies are likely as the Basin 
continues to experience hotter and more variable conditions. A framework that preserves 
minimum operability while allowing unmanaged harm, or fails to incentivize reduced water use, 
would not be effective or defensible under NEPA. 

Although the Draft EIS acknowledges mitigation tools and related programs, it does not present 
a coherent strategy for deploying mitigation alongside post-2026 operations. Nor does it fully 
recognize that mitigation must extend beyond short-term impact management to include 
long-term, Basin-wide resilience-building and water security programming in support of 
post-2026 operations. Even under the most resilient operating framework, prolonged low 
reservoir elevations, sustained shortages, and emergency operations will generate impacts that 
require proactive and parallel mitigation. 

Effective mitigation must be structured to operate in tandem with reservoir management to 
support sustained reductions in consumptive use and address impacts to Basin resources. This 
includes helping minimize effects from Colorado River Storage Project operations through 
Grand Canyon National Park to the Lower Basin reservoirs and recreation areas and 
downstream refuges. It also requires attention to Tribal water rights and trust responsibilities, 
municipal and industrial reliability, agricultural transitions, recreation losses, and community 
economic disruption. Resilience in this context means not only buffering harm but reducing 
system stress by aligning water use with long-term supply realities. Because these impacts are 
likely to intensify and persist under prolonged low flows, one-time measures will be insufficient; 
long-term, adaptive, and adequately resourced approaches are required. 

Durable mitigation programs should be supported by long-term funding, transparent 
governance, and accountability mechanisms. These could include ecosystem restoration, 
conservation and water savings programs, infrastructure modernization, Tribal water 
development and valuation support, municipal adaptation investments, and economic transition 
assistance, among others. It should also include the important monitoring and verification 
activities needed to successfully implement the operational framework and mitigation activities 
going forward. Designed in coordination with in-basin expertise, such efforts can reduce system 
stress, limit reliance on emergency authorities, and strengthen adaptive capacity across the 
Basin. 
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To align mitigation with the realities identified in the Draft EIS, the Final EIS should: (1) 
expressly recognize the need for long-term mitigation programs aligned with the duration of the 
post-2026 guidelines; and (2) evaluate mitigation opportunities as an integral, parallel 
component of each alternative, rather than as a generalized or deferred commitment; and (3) 
build in long-term management practices and adequately resourced approaches for adjusting to 
changing conditions. 

Connecting mitigation and resilience investments with reservoir operations is fundamental to 
stabilizing the system and transitioning the Basin from crisis response toward long-term 
reliability. 

X. Continued Engagement and Path Forward 

The Conservation Groups acknowledge and appreciate the extensive consultation and 
engagement that Interior and Reclamation have undertaken throughout the scoping, alternatives 
development, and Draft EIS preparation process. (See Vol. 1, Ch. 1, Public Involvement and 
Scoping; see also Vol. 1, Ch. 1, pp. 1-5 – 1-8). Engagement with Basin states, Tribal Nations, 
stakeholders, and the public has meaningfully informed the range of alternatives analyzed, 
improved transparency, and strengthened the analytical foundation of the Draft EIS. (See Vol. 1, 
Ch. 1; Ch. 3, p. 3-7) These efforts reflect the intent of NEPA to promote informed 
decision-making through early and meaningful participation. 

Given the significance and long-term implications of post-2026 operating decisions for the 
Colorado River System, this engagement should be carried forward through the development of 
the Final EIS, analysis of any future state consensus proposal, identification of a preferred 
alternative, and issuance of the Record of Decision. The Draft EIS evaluates a broad suite of 
operational tools, tradeoffs, and analytical results that will necessarily be refined, combined, or 
modified in the Final EIS. Continued engagement will help ensure that these refinements are 
well understood, implementable, and aligned with the legal, operational, and practical realities 
faced by Basin states, Tribal Nations, and affected stakeholders. 

Additional engagement is critical as a preferred alternative is developed. Providing states, Tribal 
Nations, and stakeholders an opportunity to review and comment on the preferred alternative 
and the supporting analyses will improve understanding of how the framework is intended to 
function under a range of hydrologic conditions, identify important implementation 
considerations, and inform targeted refinements that can enhance effectiveness and reduce 
future conflict. 

For Tribal Nations, continued government-to-government consultation is particularly important to 
ensure that Tribal perspectives, water rights, and interests are fully incorporated into final 
operational decisions. For Basin states and other stakeholders, ongoing engagement will be 
needed to clarify how any preferred alternative interacts with existing authorities, agreements, 
and operational constraints, and whether additional tools or safeguards are necessary. 
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Maintaining this inclusive and transparent approach through the Final EIS will strengthen 
decision-making, reduce the risk of unintended consequences or litigation, and increase the 
likelihood that post-2026 operations can be implemented effectively.Moreover, incorporating the 
comments and suggestions provide Interior and Reclamation an opportunity to use this process 
to help the Basin states and stakeholders advance the necessary consensus that has thus far 
proven difficult to achieve. Far from delaying action, continued engagement will build the shared 
understanding and trust needed to support timely, effective, and defensible decisions. 

Reclamation must advance the robust engagement and consultation practices established 
during scoping and Draft EIS development by providing additional opportunities—at the state, 
Tribal, and stakeholder levels—to review and comment on the preferred alternative, the Final 
EIS analyses, and the proposed operational frameworks before final decisions are made. 

XI. Summary of Findings and Recommendations 

Through this comment letter, the Conservation Groups identify findings about what drives 
operational performance under sustained low-flow conditions, what limits the relevance of the 
current analysis, and what modifications would improve alignment of the Final EIS with the 
Purpose and Need. Table 4 distills those findings and corresponding recommendations into a 
consolidated framework of suggested actions. 
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Table  4:  Findings  and  Recommendations  Summary  - Post-2026  Colorado  River  Operations  –  Final  EIS  Priorities  

Strategic Theme Core Finding from Draft EIS Why It Matters Final EIS Priority Action 

Anchor Decisions in Plausible 
Hydrology and Initial Reservoir 
Conditions 

Meaningful performance 
differences emerge under 
Average-Dry-Critically Dry inflows. 
Equal emphasis on wetter futures 
and optimistic starting storage 
dilutes decision relevance. 

The Basin will require active 
management under persistently dry 
conditions. Planning should factor 
in observed trends and avoid 
undue reliance on recovery 
assumptions. 

Center comparative evaluation of 
alternatives and tools on the drier, low-flow 
conditions; constrain starting reservoir 
storage assumptions to plausible 
near-term elevations; elevate the drier 
hydrology categories in conclusions and 
summaries. 

Prioritize Early, Managed 
Reductions Over Crisis Cuts to 
Inform the Preferred Alternative 

Alternatives with earlier 
policy-based shortages (MOF, EC, 
partial SD) preserve storage and 
reduce emergency reliance; 
delayed approaches experience 
deeper deadpool avoidance 
reductions. 

Predictability and system stability 
improve when reductions are 
deliberate rather than crisis-driven. 

Present total reductions (policy + deadpool 
avoidance) together; evaluate magnitude, 
timing, and duration of shortages; prioritize 
a preferred alternative that reduces 
emergency exposure. 

Elevate Stress Indicators Beyond 
Deadpool Metrics 

Significant impacts occur well 
before deadpool; deadpool and 
deadpool-related reductions 
framing, by itself, masks duration 
near critical elevations and 
escalating impacts. 

Heavy focus on deadpool related 
metrics masks prolonged stress 
and escalating harm. 

Elevate metrics for proximity to thresholds, 
duration of impaired operations, 
hydropower reliability loss, and escalation 
frequency toward emergency conditions. 

Reduce Structural Reliance on 
Emergency Authority 

Some alternatives depend heavily 
on emergency/exigent operations 
to avoid critical thresholds. 

Recurring emergency intervention 
signals operational fragility and 
increases legal, economic, and 
operational risk. 

Define clear triggers, guardrails, duration 
limits, consultation commitments, and 
reporting requirements for any emergency 
actions. 

Make Flexible Tools Fully Visible 
and Comparable 

Conservation/contribution pools, 
coordinated reservoir 
management, and transactional 

Flexibility drives system resilience, 
yet performance benefits are 
understated without transparency. 

Provide side-by-side comparison of tool 
design; disclose activation frequency, pool 
utilization, volumes mobilized, and 
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Table 4: Findings and Recommendations Summary - Post-2026 Colorado River Operations – Final EIS Priorities 

Strategic Theme Core Finding from Draft EIS Why It Matters Final EIS Priority Action 

tools materially improve 
performance, but tool activation 
and scale are not consistently 
assessed. 

performance under sustained stress. 

Identify and Synthesize Effective 
Tools Across Alternatives to Inform 
Preferred Alternative 

No single alternative performs best 
across all conditions. Performance 
differences are driven by specific 
tools (early policy shortages, 
flexible conservation/storage pools, 
coordinated operations, and Tribal 
participation) within alternatives 
rather than any individual 
alternative as a complete package. 

Selecting one alternative in its 
entirety risks carrying forward 
weaker components while 
overlooking operational features 
that more effectively reduce risk 
under variable flow conditions. A 
tools-based synthesis better aligns 
with the Draft EIS’s analytical 
findings. 

Explicitly evaluate which operational 
elements demonstrably reduce systemic 
risk and integrate those elements into a 
preferred alternative. Clearly explain which 
tools are adopted, modified, or excluded 
and why. 

Ensure Meaningful Tribal Inclusion 
and Satisfaction of Trust 
Responsibilities 

Tribal water assumptions 
(developed vs. undeveloped) are 
not clearly articulated; participation 
mechanisms vary structurally 
across alternatives. 

Tribal rights, sovereignty, and trust 
responsibilities are materially 
relevant to the sustainable 
operation of Colorado River 
reservoirs. 

Clearly describe outcomes for Tribal water 
volumes and impacts to Tribal resources 
separately; provide alternative-specific 
shortage analysis showing how Tribal 
water rights would be affected; 
operationalize Tribal participation in 
decision making and implementation of 
conservation/storage tools. 

Elevate Ecological Integrity as a 
Relevant Performance Objective 

Ecological impacts intensify under 
the drier, low flows conditions and 
feed back into system risk; ESA, 
MSCP, and GCPA overlays are not 
clearly evaluated. 

Ecological stability underpins 
regulatory compliance, 
infrastructure operability, and 
long-term water security. 

Provide side-by-side analysis of legal 
compliance considerations; link elevations 
and release patterns to listed species, 
refuges, groundwater, salinity, and cultural 
resources; strengthen process-based 
analyses in regulated reaches. 

Ensure Modeling Outcomes and 
Qualitative Assessments are 

Modeled shortages and low 
elevations are not consistently 

System-level “performance” may 
shift risk rather than reduce it. 

Explicitly connect modeled outcomes 
(quantitatively or qualitatively) to 
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Table 4: Findings and Recommendations Summary - Post-2026 Colorado River Operations – Final EIS Priorities 

Strategic Theme Core Finding from Draft EIS Why It Matters Final EIS Priority Action 

Translated into Real-World Impacts carried into municipal, Tribal, 
hydropower, or socioeconomic 
impact analyses. 

sector-specific reliability, infrastructure 
stress, Tribal economies, and ecological 
consequences. 

Integrate Mitigation and Resilience 
as Parallel Components 

Impacts occur under all 
alternatives; mitigation is 
acknowledged but not structurally 
embedded to ensure effective 
post-2026 operations. 

Effective reservoir stabilization and 
management require anticipating 
and addressing harm—not simply 
preserving operability. 

Treat mitigation as an integral, long-term 
element of post-2026 operations with 
defined funding pathways and 
decision-making. 

Clarify Decision-Making and 
Implementation Pathways 

Consensus is essential to effective 
operations, but it is not guaranteed. 
Shortage distribution modeling, 
conservation assumptions, and SD 
parameter choices implicate 
unresolved governance questions. 

Effective implementation requires 
clarity on authority and pathways if 
agreement falters. 

Clarify interstate vs. contractor shortage 
assumptions; refine SD parameters; 
identify federal authorities available or 
needed if consensus cannot be achieved. 

Maintain Transparent Engagement 
and Sovereign to Sovereign 
Consultations 

Continued engagement fulfills 
obligations, bolsters credibility, and 
strengthens defensibility. 

Trust, equity, and reduced litigation 
risk depend on meaningful 
consultation, participation, and 
engagement. 

Provide opportunity to review any state 
consensus proposal, the preferred 
alternative, and the Final EIS; commit to 
ongoing Tribal consultation and 
transparent reporting. 
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The Draft EIS demonstrates that early, managed reductions; flexible conservation and storage 
tools; coordinated reservoir operations; integration of ecological objectives; and meaningful 
Tribal participation are the elements that most effectively reduce systemic risk under continued 
aridification. The Final EIS should build on this record by synthesizing these elements into a 
coherent and transparent post-2026 operating framework, one that minimizes reliance on 
emergency authority, embeds mitigation and resilience investments as integral components of 
operations, and aligns decision-making with the hydrologic conditions the Basin is most likely to 
face. 

XII. Preferred Alternative Considerations 

This comment letter is not intended to advance a single, standalone alternative. Instead, the 
Conservation Organizations recommend that the Final EIS synthesize the most effective 
operational components across alternatives into a tools-based preferred alternative capable of 
managing trending low-flow conditions, protecting Basin resources, and reducing reliance on 
emergency interventions. 

Based on the Draft EIS analysis and modeled performance across hydrologic futures, the 
following elements should factor into Reclamation’s selection of a preferred alternative to stand 
the best chance of securing the Basin's future: 

1. Operationally neutral conservation/contribution pools for Lakes Mead and Powell. 
The preferred alternative should include conservation and storage pools with broad 
participation from Tribal Nations and water users in both the Upper and Lower Basins. 
Accumulation limits should be comparable in scale to those modeled under the EC and 
MOF alternatives to provide meaningful buffering capacity while maintaining system 
accounting integrity. These pools should be structured to preserve Lee Ferry accounting, 
as appropriate, and include transparent activation, accounting, and reporting provisions 
so that performance benefits are measurable and comparable across hydrologic 
conditions. 

2. Operational determinations informed by recent hydrology trends. The preferred 
alternative should incorporate elements drawn from the EC, MOF, or SD 
frameworks—such as rolling hydrologic averages, climate response indicators, or 
flow-percentage approaches—to inform release volumes, shortage triggers, coordinated 
reservoir operations, and near-term stress testing under plausible starting elevations. 

3. Meaningful Tribal inclusion and fulfillment of federal trust responsibilities. The 
preferred alternative should include clear pathways for Tribal Nations to participate in 
operational decision-making and to voluntarily contribute conserved water through 
conservation or savings pools. Federal trust responsibilities should be reflected in both 
operational design and mitigation programming, including transparent modeling of 
developed and undeveloped Tribal water and management of stored Tribal water 
protection and management of stored Tribal water. 

4. Robust mitigation with long-term programming and sustained investment. The 
preferred alternative should incorporate mitigation as a parallel and durable component 
of post-2026 operations, not defer or treat it as ancillary, and should establish long-term 
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programming, defined funding pathways, and monitoring and verification mechanisms to 
address impacts to communities, Tribal Nations, economies, and ecosystems while 
supporting sustained reductions in consumptive use and overall system resilience. 

5. Plausible policy shortages and conservation commitments to address the risk of 
deadpool and deadpool-related reductions. Consistent with modeled performance 
outcomes, the preferred alternative should be structured to accommodate 
conservation/contribution commitments and policy-based shortages approaching 
approximately 3 MAF under critical conditions in order to reduce the likelihood of 
deadpool and deadpool-related reductions. 

6. Opportunities for both Upper Basin and Lower Basin water conservation and 
contributions. The preferred alternative should define and make available clear 
pathways for conservation and contributions in Upper and Lower Basin reservoirs, 
aligned with state, Tribal, and local priorities and capable of strengthening overall system 
performance under drier, low-flow conditions. 

7. Flexibility to accommodate future binational agreements with Mexico. The 
preferred alternative should be structured to accommodate operations that may arise as 
a result of a successor agreement with Mexico. Embedding this flexibility will preserve 
opportunities for binational cooperation, reduce legal and operational uncertainty, and 
ensure that the preferred alternative remains effective as negotiations with Mexico 
evolve. 

8. Transparent triggers and guardrails for emergency operations. The preferred 
alternative should define clear quantitative triggers, scope, duration limits, consultation 
expectations, and accounting provisions for any emergency or exigent actions. 
Emergency authority may remain necessary as a backstop, but explicit guardrails should 
ensure that it supplements—rather than substitutes for—planned operations. 

9. Transactional water-sharing mechanisms. The preferred alternative should include 
mechanisms similar to those modeled under the MOF and SD alternatives to enable 
conserved or contributed water to move across users, sectors, and locations. Such 
flexibility increases operational agility, incentivizes participation, and allows water to be 
deployed where it provides the greatest system benefit during stress without impairing 
compact compliance or Lee Ferry accounting. 

XIII. Conclusion 

The Draft EIS confirms that the Colorado River Basin has entered a period of sustained and 
compounding risk, driven by persistent drought, declining storage, and increasing operational 
stress. The question before Reclamation is no longer whether impacts can be avoided, but 
whether post-2026 operations will manage risk deliberately and transparently or default to 
recurring emergency intervention. The latter path is neither effective nor defensible. 

The analysis makes clear that system stability depends on early, proactive management; flexible 
and coordinated use of storage; meaningful Tribal participation; and integration of ecological 
integrity and mitigation into operational considerations. Frameworks that delay action, rely on 
rigid rules, or institutionalize emergency operations consistently perform worse under the 
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hydrologic conditions the Basin is most likely to face. Alternatives that deploy flexible tools early 
and at scale are more likely to preserve operability, reduce compounding harm, and sustain 
communities, Tribal Nations, and ecosystems. 

The Final EIS, therefore, presents a critical opportunity—not merely to select among discrete 
alternatives, but to synthesize a preferred post-2026 framework built from the operational 
elements the analysis shows reduce risk. Doing so will require sharpening the focus on 
sustained low-flow conditions, clarifying authorities and guardrails, strengthening linkages 
between modeled outcomes and real-world impacts, and pairing operational reform with 
effective mitigation and resilience investments. These steps are necessary to meet NEPA’s 
purpose, reduce legal and operational risk, and provide the predictability the Basin urgently 
needs. 

Our organizations remain committed to constructive engagement as Reclamation moves toward 
a preferred alternative and Record of Decision. Continued, transparent consultation with Basin 
states, Tribal Nations, Mexico, and stakeholders—particularly once a preferred framework is 
identified—will be essential to ensuring that post-2026 operations are implementable and 
resilient. The opportunity to move beyond crisis-driven management is narrowing. The Final EIS 
must seize this moment to chart a path toward effective, adaptive, and science-based 
operations capable of sustaining the Colorado River system under deep uncertainty. 

Matt  Rice      
Director,  Southwest  Region    
American  Rivers     

Celene  Hawkins  
Colorado  River  Program  Director   
The  Nature  Conservancy  

Jennifer  Pitt     
Colorado  River  Program  Director  
National  Audubon  Society   

Bart Miller 
Director, Healthy Rivers Program 
Western Resource Advocates 

Sara  Porterfield    
Colorado  River  Program  Director  
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Trout  Unlimited    

Alex  Funk   
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Technical Comments - Appendix A 

This Technical Comment Appendix supplements the Conservation Groups’ Joint Comment 
Letter on the Draft Environmental Impact Statement (Draft EIS) for the Post-2026 Operational 
Guidelines and Strategies for Lake Powell and Lake Mead. It provides additional technical 
observations, clarification, and supporting rationale for the findings and recommendations 
presented in the Joint Comment Letter. 

The Draft EIS reflects advancement in Colorado River planning through its use of Decision 
Making Under Deep Uncertainty (DMDU), large-ensemble modeling, and comparative 
performance metrics. These tools provide the foundation for evaluating risk across a wide range 
of hydrologic futures. 

At the same time, the policy relevance of the analysis would be strengthened by refining how 
results are framed, aggregated, attributed to specific operational elements, and translated into 
resource-level consequences. These refinements would improve clarity regarding the drivers of 
performance differences among alternatives, how risks may accumulate or compound over time, 
and which operational tools most effectively reduce reliance on emergency actions under the 
hydrologic conditions the Basin is most likely to face. 

This appendix, therefore, aims to: 

● Provide technical depth that complements the narrative conclusions of the Joint 
Comment Letter; 

● Clarify how modeling assumptions, analytical framing, and presentation choices 
influence comparative outcomes; 

● Identify analytical gaps that may affect interpretation of real-world risks to water supplies, 
Tribal resources, ecosystems, infrastructure, and communities; and 

● Offer targeted recommendations to improve transparency, comparability, and decision 
relevance in the Final EIS consistent with the Purpose and Need of the proposed action. 

I.  Analytical  Framing  and  Comparability  Across  Alternatives  

Each alternative in the Draft EIS bundles multiple operational elements, including base reservoir 
operations, shortage allocation frameworks, conservation and storage mechanisms, 
coordination rules, and participation structures. The manner in which these elements are 
framed, aggregated, and attributed in the EIS analyses influences how differences among the 
alternatives can be interpreted. When modeling results are presented without parsing out the 
influence of each element, one cannot determine which specific design features drive the 
outcomes. As discussed further below, clarifying performance attribution and improving 
structural comparability in the Final EIS would enhance transparency and enable a more 
relevant comparison of operational elements across alternatives. 



 

       
 

             
           

            
          

           
              

          
     

             
                   
            
             

           
            

           
             

            
            
 

             
            

              
          

          
                

             
      

              
            
              

         
             

              

             
         

           
     

       

A. Attribution of Performance Drivers Across Alternatives 

Across multiple figures and summary statistics in Chapter 3 and related Technical Appendices, 
the Draft EIS presents material performance differences among alternatives without consistently 
identifying clearly the operational elements that contribute to those outcomes. Because the 
alternatives vary simultaneously across base release rules, shortage allocation frameworks, 
conservation and storage mechanisms, coordinated reservoir operations, and transfer logic, it 
can be difficult to discern which structural features most directly influence a given result. 
Additional clarification regarding these relationships would improve transparency and support 
more precise comparison among alternatives. 

For example, robustness and vulnerability figures for key elevation thresholds such as Lake 
Powell at 3,500 and 3,525 feet and Lake Mead at 975 and 1,000 feet (Vol. 3, Technical App. 3, 
Figures TA-3-7 through TA-3-15) display meaningful differences in the percent of futures 
meeting or failing those thresholds. However, these figures do not distinguish whether observed 
improvements are attributable to larger maximum policy shortages, conservation pool activation, 
coordinated release logic, reservoir operations beyond Lakes Powell and Mead, or other 
embedded assumptions. Similarly, combined storage comparisons (Vol. 3, Technical App. 3, 
Figures TA 3-18 through TA 3-20) reveal divergence between Powell–Mead storage and CRSP 
or seven-reservoir storage outcomes, yet the analysis does not clearly attribute those 
differences to reliance on Upper Initial Units, infrastructure protection releases, or coordination 
provisions. 

A comparable issue arises in the treatment of delivery reductions. Dead pool–related reduction 
robustness and vulnerability results (See Technical App. 4, pp. 4-2-4-3) show substantial 
variation in the percent of futures avoiding emergency reductions. However, the figures do not 
explicitly connect those outcomes to maximum policy shortage allocations, shortage 
sequencing, or conservation assumptions. Likewise, policy shortages and dead pool–related 
reductions are presented separately (See e.g., Vol. 3, Technical App. 4, Figures TA 4-10 and TA 
4-11 where only policy shortages are shown), which obscures how alternative design choices 
influence total unavailable water across time. 

This challenge is amplified by presentation of outcomes across 400 hydrologic traces and three 
initial reservoir conditions (1,200 futures). While appropriate for testing alternatives across a 
wide range of potential futures, the distribution of these hydrologies in combined aggregations, 
obscures policy‑relevant distinctions where relatively small percentage changes meaningfully 
alter the likelihood of critical outcomes such as minimum operating elevations or deadpool 
exposure. (See Section II.A - Ensemble Design and Planning Relevant Interpretation below). 

More explicit separation of results by major operational drivers (such as shortage framework, 
conservation/storage activation, coordinated releases, and transfer assumptions) would improve 
transparency and allow decision-makers to understand which elements most effectively reduce 
risk under sustained dry conditions. 
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Recommendation for the Final EIS: Where analytically feasible, separate out performance 
outcomes by primary operational drivers (e.g., maximum policy shortage levels, conservation 
pool activation, coordinated release rules, and transfer mechanisms), and explicitly describe 
how those features influence elevation robustness, dead pool exposure, and delivery reductions 
across alternatives. 

Draft EIS references: Executive Summary, Figure ES-5; Vol. 1, Ch. 2 – Description of 
Alternatives and Proposed Action; Vol. 1, Ch. 3 – Affected Environment and Environmental 
Consequences (Hydrologic Resources and Water Deliveries; Vol. 3, Technical App. 3, Figures 
3-7 through 3-15 and Vol. 3, Technical App. 3, Figures TA 3-18 through TA 3-20; Vol. 3, 
Technical App. 4, Figures TA 4-2, TA 4-3, TA 4-10, and TA 4-11). 

B. Purpose, Structure, and Analytical Treatment of Conservation, Savings, and 
Tribal Pools Across Alternatives 

The Draft EIS appropriately includes conservation and storage pool concepts across multiple 
alternatives. The pools modeled under the Maximum Operational Flexibility (MOF), Enhanced 
Coordination (EC), and Supply‑Driven (SD) alternatives are each intentionally designed to serve 
different purposes, limiting the ability to compare performance, participation, and benefit 
realization across alternatives. 

Under MOF, water stored in the Conservation Reserve may be adaptively deployed to address 
system reliability and resource objectives, including Upper Basin conservation and 
contributions; Lower Basin conservation and shortage management; operational and ecological 
risk mitigation at Lakes Powell and Mead; temperature and sediment management below Glen 
Canyon Dam; support for Lower Colorado River National Wildlife Refuge and Multi-Species 
Conservation Program (MSCP) site maintenance; and added flexibility to respond to evolving 
conditions. 

By contrast, the EC alternative emphasizes Tribal sovereignty and participation, as described in 
Technical Appendix 18, and provides protection from certain shortage triggers. Its conservation 
and accounting framework centers on how Tribal water enters the system, how it is tracked and 
protected, and how Tribes participate directly in Colorado River management. Such structure is 
informative for ensuring that conserved Tribal water is managed and available to support Tribal 
priorities, including direct use and leasing or marketing opportunities that exist or may develop 
in the future. 

The SD alternative contemplates conservation pools primarily as accounting mechanisms to 
manage Upper Basin contributions relative to natural-flow targets and Lower Basin conservation 
to buffer policy shortages. These constructs function largely at a policy-balancing level rather 
than as entity-level participation or flexible operational tools. 

Because MOF and SD do not include entity-level Tribal storage constructs or comparable 
transaction mechanisms, the Colorado River Simulation System (CRSS) analysis as presented 
is unable to provide a consistent analytical basis for evaluating Tribal participation, attribution of 
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conserved water, or Tribal benefit realization across alternatives. As a result, cross-alternative 
comparisons may inadvertently overstate parity and understate the significance of EC’s 
Tribal-specific design features. 

For the Final EIS, targeted modeling modifications or sensitivity analyses for MOF and SD could 
create analytically comparable representations of Tribal conserved water accounts or 
participation mechanisms. Such analysis would allow decision-makers to evaluate how 
alternative design choices affect Tribal engagement, risk exposure, and benefit realization under 
common hydrologic conditions, improving transparency and ensuring that structural differences 
among alternatives are clearly understood. 

Importantly, these tools are not mutually exclusive and may be employed in complementary, 
time-sequenced ways. For example, Tribal water conserved and banked under an EC-style 
framework could, on an interim basis, support non-consumptive system and resource benefits 
(such as reservoir elevation protection, temperature management, sediment flows, or habitat 
support) while remaining fully attributed to participating Tribal Nations. When Tribal priorities 
shift to out-of-reservoir or off-river benefits, that same water could be called upon consistent with 
Tribal sovereignty and shared decision-making authority. Similar interim, non-consumptive 
applications could apply to conserved water held in MOF or SD pools without foreclosing later 
use to meet defined delivery or contribution objectives. 

Recommendation for the Final EIS: The Final EIS should consider identifying and evaluating 
the strongest pool elements of the action alternatives. Specifically, it should analyze a 
combination of MOF’s treatment of the Conservation Reserve as a flexible operational tool with 
EC’s Tribal accounting and sovereignty framework to allow for transparent tracking, protection, 
and future availability of conserved Tribal water. These elements need not be activated 
simultaneously; rather, they may operate in complementary or time-sequenced ways. Evaluating 
such a combined construct would better reflect the practical deployment of conservation and 
contribution tools, improve analytical comparability, and support a more adaptive, durable, and 
administratively workable post-2026 operating framework. 

Draft EIS references: Vol. 1, Ch. 2 – Alternatives Including Proposed Action (MOF, EC, SD 
descriptions); Vol. 3, Technical App. 3, pp. 3-40 and 3-41, Table 3-8 through 3-10, (Conservation 
Assumptions) and p. 3-48 (Vulnerability Conditions); Vol. 3, Technical App. 4, pp. 4-78-79, Table 
4-4 Tribal Shortage Impacts); Vol. 3, Technical App. 4, p. 4-78 (cross-reference to Technical 
App. 18, Indian Trust Assets). 

II. Hydrologic Futures and Scenario Design 

The Draft EIS relies on a broad ensemble of hydrologic futures and sensitivity analyses to 
evaluate alternative performance under deep uncertainty. The selection, weighting, and 
interpretation of hydrologic futures—as well as assumptions regarding starting reservoir 
conditions and alternative parameters—inform how risk is characterized and compared across 
alternatives. Clarifying how these design choices shape modeled outcomes will help ensure the 
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Final EIS reflects planning-relevant conditions, accurately portrays near-term vulnerability, and 
transparently evaluates tradeoffs among operational strategies. 

The following sections identify targeted opportunities to refine interpretation and presentation of 
hydrologic futures, initial conditions, and parameter sensitivities. 

A. Ensemble Design and Planning Relevant Interpretation 

The Draft EIS’s use of hydrologic future ensembles is generally consistent with Decision Making 
under Deep Uncertainty (DMDU) principles. However, treating all futures as equally informative 
can blur the important distinction between stress-testing system limits and evaluating conditions 
that are most relevant for near- and mid-term planning. In particular, scenarios that reflect recent 
hotter and drier trends in the Basin warrant focused analytical attention. 

Meaningful performance differences among alternatives emerge under the average-to-critically 
dry inflow categories, as defined by the preceding three-year average Lee Ferry Natural Flow. 
These conditions are not extreme outliers; rather, they align closely with observed Basin 
hydrology over the past two decades. Accordingly, the Final EIS should more explicitly evaluate 
and summarize each alternative’s performance across key metrics within the approximately 
8–13 MAF range of these categories. Tables, figures, and narrative summaries should clearly 
distinguish how alternatives perform under these planning-relevant conditions. 

Centering analysis in this range will better inform the development of practical operating 
guidelines that reflect prevailing Basin trends—without defaulting to worst-case 
assumptions—while supporting sound, risk-aware Post-2026 policy decisions. 

In addition, the Final EIS would benefit from a complementary stress test using plausible 
post-2026 starting reservoir elevations and plausibly low five-year average annual inflows (e.g., 
approximately 9.5, 11, and 13 MAF, which reflect the range of recent historical five-year 
conditions). Because near-term inflow assumptions materially influence storage preservation, 
reliability, and exposure to critical thresholds, this focused analysis would help clarify which 
operational tools and authorities are necessary to stabilize reservoirs, protect hydropower and 
regulatory compliance, safeguard key elevations, and minimize reliance on emergency 
measures during the most constrained implementation period. 

Such a refinement would not replace the broader long-term DMDU framework. Rather, it would 
strengthen it by ensuring that post-2026 guidelines are resilient under realistic near-term 
conditions—when storage is limited, risks are elevated, and policy choices carry the greatest 
leverage. Aligning ensemble interpretation with observed hydrologic trends and plausible initial 
conditions would better identify strategies capable of managing continued aridification and 
variability in the Basin. 

Recommendation for the Final EIS: Refine presentation of the full hydrologic ensemble to 
focus on updated and observed Basin conditions since publication of the Draft EIS. While 
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maintaining consistency with DMDU principles, the Final EIS should more clearly distinguish 
between stress-test extremes and planning-relevant futures that reflect recent hotter and drier 
trends. This may include: 

● Providing focused analysis and supplemental reporting on the average-to-critically dry 
inflow categories—particularly within the approximately 8–13 MAF range, as defined by 
the preceding three-year average Lee Ferry Natural Flow. 

● Applying plausible post-2026 starting reservoir elevations to better reflect realistic 
implementation conditions. 

● Including a complementary stress test using representative five-year average annual 
inflows (e.g., approximately 9.5, 11, and 13 MAF) to evaluate near-term storage 
preservation, reliability, and exposure to critical thresholds. 

Presenting targeted subsets, conditional summaries, and clearly distinguished performance 
tables and figures alongside the full ensemble would improve transparency regarding near- and 
mid-term vulnerability. This refinement would strengthen the final analyses by ensuring that 
Post-2026 guidelines are informed by the most useful information to be resilient under 
constrained storage conditions and better aligned with observed hydrologic trends in the Basin. 

Draft EIS references: Vol. 3, Technical App. 3, Table 3-5 (Critical Elevations at Lake Mead), 
Table 3-6 (Lake Mead Elevations), Table 3-6, Lake Mead Elevations); Table 3-8 (Statistical 
Summaries), at pp. 3-48 (Vulnerability Conditions by 20-Year Drought); pp. 3-63–3-66 (10-Year 
Glen Canyon and Compact Point Flows); Vol. 2, App. E, pp. E-1–E-3, E-4, Table E-1); Vol. 2, 
Appendix F, pp. F-1–F-3, F-5, F-9–F-10). 

A. Initial Reservoir Conditions and Near-Term Vulnerability 

Sensitivity results demonstrate that system performance is highly dependent on assumed 
starting elevations at Lakes Powell and Mead. The high- and middle-initial storage scenarios 
make assumptions that are inconsistent with observed hydrology, current reservoir conditions, 
and recent forecasts. For example, the February 2026 24-Month Study projects a most probable 
Lake Powell elevation of 3,488.42 feet in December 2026, which is more than 10 feet below the 
lowest bound (Trace 14) of 3,511.36 feet used in the Draft EIS modeling. Use of unrealistic or 
overly optimistic starting conditions in the Final EIS modeling would mask near-term vulnerability 
and understate the likelihood of early exposure to emergency actions. 

Recommendation: Constrain starting conditions in the Final EIS to reflect current and plausible 
near‑term storage, and clearly present performance under declining or constrained starting 
scenarios. 

Draft EIS references: U.S. Bureau of Reclamation, 24-Month Study Projections for the 
Colorado River Basin, (2026, February). See Vol. 2, App. E, p. E-3 (discussion of 400 hydrologic 
traces combined with three initial reservoir storage conditions); Vol. 2, App. G (CRSS Initial 
Conditions and discussion of high-, middle-, and low-initial storage scenarios); See also Vol.1, 
Ch. 3 (robustness and sensitivity results reported by initial condition). 
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B. Supply‑Driven (SD) Alternative Sensitivities 

Outcomes under the SD alternative are highly sensitive to parameter selection (e.g., 60%, 65%, 
70% thresholds). Relatively small adjustments can materially shift risk between Lakes Powell 
and Mead, underscoring the need for careful calibration if this framework is advanced. 

The Draft EIS’s Technical Appendix D shows that: 

● A 60% threshold increases Powell storage but reduces flexibility to meet Grand Canyon 
ecological objectives and increases risk to Lake Mead and of Lower Basin shortages; 

● A 65% threshold shifts risk toward Powell while benefiting Mead; and 
● Intermediate thresholds (62–64%) may produce more balanced reservoir outcomes. 

Additionally, Appendix D reports policy shortages but does not consistently present the 
frequency or magnitude of deadpool-constrained reductions. Because SD parameters directly 
influence reservoir balance and deadpool exposure, evaluating policy shortages alone provides 
an incomplete view of overall system performance. Threshold adjustments that appear modest 
when measured by policy shortages may materially alter deadpool exposure and total 
unavailable water. 

Technical Appendix 3, Figures TA 3-18 and TA 3-19 also show a divergence between the 
outcomes of the SD alternatives relative to others when examining Powell + Mead storage 
versus combined storage from the Colorado River Storage Project (CRSP) Initial Units. When 
evaluated using Powell + Mead storage, the SD alternatives perform well; however, when 
evaluated using CRSP combined storage, SD performs comparatively worse, indicating more 
frequent reliance on Initial Units under the SD framework. Interpretation is complicated by the 
inconsistent application of Powell Infrastructure Protection (PIP) releases across alternatives. A 
more systematic and transparent analysis of PIP use across scenarios would improve 
comparability and decision-making relevance in the Final EIS. 

Moreover, the alternative’s reliance on “gap water” introduces additional policy and legal 
considerations. Modeled contributions are capped at approximately 23% of Upper Basin 
depletions minus conservation (2.1/9.0) and modeled policy shortages are capped in the Lower 
Basin, which raises the question of what should occur if additional basin adjustments are 
needed under worsening hydrology. Moreover, it is our understanding that integrating gap water 
will require affirmative state action and potentially additional NEPA review in the Upper Basin as 
the Draft EIS does not fully analyze the implications for Upper Basin users, reservoir operations, 
or environmental outcomes at this time. 

Recommendation: If SD elements are carried forward, refine parameter selection, report both 
policy shortages and deadpool-constrained reductions for each threshold (60%, 65%, 70%), 
and conduct a focused review of gap‑water implications consistent with NEPA. 

Draft EIS references: Vol. 1, Ch. 2 (SD alternative description and percentage thresholds); Vol. 
1, Ch. 3 (comparative reservoir performance and shortage results); Vol. 2, Technical App. D 
(60%, 65%, 70% threshold comparisons and intermediate sensitivities); Vol. 3, Technical App. 3, 
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Figures TA 3-18 and TA 3-19 (discussion of Powell+Mead vs. CRSP Initial Units storage and 
PIP release assumptions); Vol. 3, Technical App. 4 (deadpool-related delivery reductions and 
policy shortages by alternative). 
III. Performance Metrics and Results Presentation 

The Draft EIS employs a sophisticated set of performance metrics and visualization tools. These 
include conditional box plots, robustness and vulnerability analyses, elevation thresholds, and 
comparative reservoir summaries to assess alternative performance under deep uncertainty. 
The structure and presentation of these tools shape how risk and tradeoffs are interpreted. 
Choices regarding aggregation, hydrologic categorization, threshold selection, and threshold 
framing can amplify or dampen perceived risk, obscure short-duration high-impact events, and 
influence whether alternatives appear to reduce systemic vulnerability or merely defer or 
redistribute it. 

Refining how results are categorized, displayed, and integrated would improve transparency 
and better align the analysis with real-world decision-making, where timing, duration, 
sequencing, and responsiveness to emerging risk are critical. The sections below identify 
specific opportunities to strengthen the clarity, comparability, and policy relevance of key 
performance metrics in the Final EIS. 

A. Conditional Box Plots and Hydrologic Categorization 

Conditional box plots are a central tool used in the Draft EIS to help describe modeled 
outcomes across hydrologic futures. Because these figures heavily influence interpretation of 
storage trajectories, shortages, and threshold exposure, the way hydrology is categorized and 
how distributions are summarized influences the perceived level of risk and the relative 
performance of alternatives. Two related issues warrant clarification in the Final EIS: (1) how 
antecedent hydrologic categorization affects interpretation of current-year risk, and (2) how 
emphasis on central tendency can obscure tail risk outcomes that are highly consequential for 
operational decision-making. 

1. Hydrologic Framing and What It Means for Risk Assessment 

The Draft EIS frequently presents modeling results using conditional box plots categorized by 
the preceding three-year average natural flow. This approach is appropriate for evaluating 
reservoir-integrated responses—such as storage trajectories and elevation-dependent 
thresholds—because those outcomes reflect antecedent hydrologic conditions and system 
memory (e.g., Technical App. 3, Figures TA 3-6 and TA 3-11). 

However, this framework complicates interpretation of decision-relevant conditions tied to 
current-year hydrology. A critically dry year following several wet years is grouped within a 
wetter category, even though operational, ecological, and socioeconomic impacts may be 
severe and require immediate response. As a result, short-duration, high-impact drought events 
may be obscured within aggregated distributions that emphasize antecedent conditions rather 
than contemporaneous stress. 
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This limitation is most evident in shortage and reduction figures (e.g., Vol. 1, Chap. 3, Figure 
3-12; Technical App. 4 series), where policy shortages and deadpool-related reductions are 
conditioned on prior hydrology, making it difficult to assess the frequency, implications and 
required responsiveness to abrupt single-year droughts. The effect is particularly consequential 
for decision-sensitive variables—such as shortages, conservation activation, water transactions, 
and participation in flexible tools—that are triggered by current conditions rather than cumulative 
reservoir memory. 

2. Tail Risk, Threshold Metrics, and Summary Statistics 

The Draft EIS places primary interpretive emphasis on the 25th–75th percentile range of box 
plots, suggesting that distribution ‘tails’ outside that range largely reflect “extreme conditions 
occurring before the [antecedent] three years used to sort the data.” This characterization, 
however, may be analytically incomplete. The plotted values represent modeled outcomes for 
the current timestep, conditioned on antecedent hydrology. The tails, therefore, capture valid 
modeled responses to abrupt hydrologic shifts—including severe single-year droughts—not 
artifacts of earlier extremes. 

Low-end dots outside the box plot ranges within wetter antecedent categories illustrate system 
vulnerability to rapid deterioration despite favorable prior conditions. For example, Lake Mead 
elevations falling below 1,000 feet within the “wet preceding three years” category (e.g., Vol. 3, 
Technical App. 3, Figure TA 3-10) demonstrate exposure to abrupt collapse scenarios even after 
multi-year above-average inflows. De-emphasizing these tail outcomes may understate 
low-probability, high-consequence events that often drive emergency operational 
decision-making. 

A similar issue arises in the reporting of shortages and deadpool-related reductions. In critically 
dry conditions, the Draft EIS frequently reports median annual values. For deadpool-related 
reductions, medians of zero across most action alternatives do not indicate negligible risk; 
rather, they indicate that more than half of modeled futures avoid reductions, while a meaningful 
portion still experience them. Because deadpool exposure is inherently a lower probability, 
high-consequence outcome, median values obscure the magnitude and likelihood of risk that 
managers must plan for. 

For threshold-driven outcomes—such as minimum power pool, deadpool, or large-scale 
shortage reductions—reliance on median metrics is insufficient. As discussed above, a 
substantial portion of the 1,200-member ensemble reflects optimistic initial reservoir conditions; 
consequently, emphasis on medians or the central tendency understates near-term exposure 
under realistic starting scenarios. Decision-makers require visibility into both exceedance 
probabilities and the severity of outcomes when they occur, not solely whether they fall within an 
interquartile range. 

Recommendation for the Final EIS: Refine both hydrologic categorization and 
summary-statistic presentation in conditional box plots to: 
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● Supplement existing conditional box plots (See e.g., Vol. 1, Chap. 3, Figure 3-12, Vol. 3 
Technical App. 3, Figures TA 3-7 through TA 3-10, and Vol. 3, Technical App. 4, Figure 
TA 4-series) with analyses organized by current-year hydrology for decision-sensitive 
variables, including shortages, conservation and storage activation, transactional 
mechanisms, and flexible tool participation; 

● Clearly distinguish between stress-testing applications of antecedent categorization and 
planning-relevant interpretation tied to real-time operational triggers; 

● Explicitly clarify that distribution tails represent valid modeled current-year outcomes, not 
artifacts of earlier hydrologic extremes; and 

● For critical threshold metrics (e.g., minimum power pool, deadpool, large-scale shortage 
reductions), supplement medians and interquartile ranges with percent exceedance 
plots(e.g., percent of futures or years with any level of reduction), upper- and lower-tail 
percentiles (e.g., 75th/90th/95th), and conditional severity metrics (e.g., mean reduction 
when reductions occur). 

Elevating these refinements in Chapter 3 and the Executive Summary would ensure that both 
central tendencies and low-probability, high-consequence risks are transparently presented and 
aligned with real-world operational decision-making. 

B. Cross Chapter Consistency in Shortage Metrics and Hydrology Categories 

Figure ES-5 in the Executive Summary presents “average shortages,” while Chapter 3 
emphasizes medians in box plots. Because shortage distributions are skewed under dry 
conditions, averages exceed medians. As a result, the Executive Summary may appear to 
report larger shortages than those implied by median-focused presentations elsewhere in the 
document. In addition, Figure ES-5 uses 20-year average hydrology classifications, whereas 
Chapter 3 uses preceding three-year averages. These frameworks are not interchangeable: a 
20-year window smooths drought sequences, while a preceding three-year window reflects 
operational memory. 

The result is a comparison that differs both in magnitude (mean versus median) and hydrologic 
context (20-year versus three-year classification), which complicates direct cross-chapter 
interpretation. 

Recommendation for the Final EIS: Harmonize reporting by presenting both mean and 
median shortages (plus an upper percentile), and either align hydrologic classification methods 
or provide parallel views so comparisons are consistent across chapters. 

C. Capturing System Stress Beyond Deadpool - Total Unavailable Water and 
Duration Near Critical Elevations 

Deadpool is a consequential threshold, but it is an incomplete proxy for indicators of system 
health or failure. Severe impacts may occur well before deadpool is reached, including loss of 
hydropower reliability, constrained release flexibility, infrastructure stress, delivery uncertainty, 
and escalating reliance on emergency actions. Several alternatives technically avoid deadpool 
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while operating for extended periods near minimum power pool at Lakes Powell and Mead (Vol. 
1, Ch. 3; Technical App. 3 elevation figures). Figure ES-5 further demonstrates that duration 
near critical elevations varies substantially across alternatives, yet those durations are not 
consistently translated into impact analyses. 

Prolonged operation near minimum operating thresholds presents materially different risks than 
short-duration excursions. Sustained low elevations affect dam operations, hydropower 
generation, maintenance demands, ecological conditions, and emergency preparedness. 
Although the modeling evaluates reservoir elevations approaching minimum operating 
thresholds, a focus primarily on whether deadpool is reached or avoided obscures these 
degraded operating states and their cumulative consequences. 

In addition, policy shortages and deadpool-related reductions are frequently analyzed 
separately (e.g., Vol. 1, Chap. 3, Figure 3-12 and related Technical App. 3 figures), making it 
difficult to assess total unavailable water under each alternative. This separation masks the 
tradeoff between earlier, planned reductions and later, less predictable emergency losses. 

Technical Appendix 4 illustrates this tradeoff. Alternatives with larger maximum policy shortage 
allocations—such as MOF and EC—avoid deadpool-related reductions more consistently than 
those with smaller planned shortages. Technical App. 4, Figure TA 4-2 shows that MOF avoids 
deadpool-related reductions in approximately 91 percent of modeled futures, while EC and the 
SD (Lower Basin Pro Rata) alternative avoid such reductions in roughly 84 to 85 percent of 
futures. In contrast, Basic Coordination avoids deadpool-related reductions in only about 62 
percent of futures and, in some scenarios, experiences substantially larger magnitudes of 
emergency reductions, approaching 6.0 MAF. 

These results demonstrate that while total shortages under critically dry conditions may appear 
similar across alternatives, frameworks that limit early policy shortages face materially greater 
exposure to abrupt and larger emergency reductions. 

Finally, deadpool-avoidance itself is treated as an undefined reactionary response rather than 
an explicit operational element. The analysis assumes unspecified actions would be taken if risk 
emerges, without identifying triggers or interactions with shortage policies. This limits 
transparency and complicates comparison of how alternatives manage risk under sustained dry 
conditions. 

Recommendation for the Final EIS: To improve decision relevance -

● Elevate metrics capturing proximity to critical elevations, duration near minimum 
operating levels, and frequency of emergency triggers, and treat sustained operation 
near threshold conditions as a performance indicator in its own right; 

● Integrate policy shortages and deadpool-related reductions into a single metric showing 
the total magnitude, timing, and duration of unavailable water under each 
alternative.This metric should visually distinguish between planned policy shortages and 
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deadpool-related reductions to clarify how early, structured reductions compare to later 
emergency losses; and 

● Explicitly define deadpool-avoidance actions, including triggers, operational 
adjustments, and interactions with shortage policies, to clarify whether alternatives 
meaningfully reduce risk or simply defer the most extreme outcomes. 

Draft EIS references: Vol. 1, Ch. 3, Figures 3-10 and 3-12 (discussion of conditional box plots 
categorized by preceding three-year average natural flow and interpretation of interquartile 
ranges); Vol. 3, Technical App. 3, Figures TA 3-6 through TA 3-11 (conditional storage and 
elevation results by antecedent hydrology); Vol. 3, Technical App. 4, Figure TA 4-series (policy 
shortages and deadpool-related reductions by hydrologic category); Vol. 2, App. E, pp. E-3–E-4 
(1,200 futures; threshold and vulnerability metrics)). 

D. Robustness and Vulnerability Metrics 

The Draft EIS employs robustness heatmaps, robustness profiles, and vulnerability bar plots to 
evaluate alternative performance under deep uncertainty. These tools represent a meaningful 
application of DMDU methods. However, certain methodological choices limit their relevance 
and, in some cases, may oversimplify how failure conditions manifest under sustained low flow 
conditions. 

1. Robustness Heatmaps 

The robustness heatmaps (pp. 3-15 to 3-17) measure the percentage of modeled futures in 
which a threshold is met or exceeded over the 34-year modeling period. While this provides a 
useful aggregate indicator, the metric counts exceedances without distinguishing whether they 
occur sequentially or are dispersed across time. 

This distinction is critical. Five isolated years below a threshold over 34 years have 
fundamentally different operational, ecological, and policy implications than five consecutive 
years below the same threshold. Sequential exceedances can trigger sustained emergency 
posture, infrastructure stress, cumulative ecological impacts, escalating economic disruption, 
and long-term recovery challenges. Dispersed exceedances do not present the same 
compounding risks. Without distinguishing duration or contiguity, the robustness metric may 
obscure exposure to multi-year drought sequences—the conditions most likely to drive exigent 
management decisions. 

Threshold selection also warrants greater explanation. The rationale for choosing particular 
elevation or shortage thresholds is not consistently documented in each figure, and numerical 
values are not displayed directly within each heatmap cell. Providing explicit threshold 
justification—linked to operational constraints, infrastructure limits, statutory obligations, or 
ecological triggers—and displaying numerical robustness values directly within each heatmap 
cell would improve transparency and comparability. 
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2. Robustness Profiles 

The robustness profiles (p. 3-18) present the percentage of hydrologic futures meeting a given 
performance criterion and suggest that, for example, an alternative that fails in 10 percent of 
futures likely fails under the driest 10 percent of hydrologies. This mapping assumes a simple 
monotonic relationship between average flow and failure probability. 

In practice, failure outcomes may reflect interactions among hydrologic sequencing, initial 
storage conditions, operational triggers, parameter selections, and reservoir dynamics—not 
solely long-term average flow. A future with moderate average flow but adverse sequencing 
could produce failure, while a drier long-term average with favorable timing might not. 
Accordingly, mapping failure percentages directly to the driest hydrologic percentiles should be 
presented as an analytical inference rather than a deterministic conclusion. 

Clarifying these causal assumptions would improve confidence in the interpretation of 
robustness results and avoid overstating the precision of the hydrologic–failure relationship. 

3. Vulnerability Bar Plots and Skillful Metrics 

The vulnerability bar plots (p. 3-19) identify “skillful metrics” that statistically correlate with 
performance failure and hydrologic conditions that begin to breach key thresholds. While 
analytically valid, the framing is highly technical and may not translate clearly to 
decision-making. 

The concept would be more useful if reframed around a central planning question: 

Under what average hydrologic conditions should an operating framework be designed or 
selected for? 

Currently, references to 10-year, 20-year, and 34-year averages appear in different parts of the 
analysis without clear framing. Consolidating vulnerability results into a clear planning-relevant 
summary that identifies the hydrologic conditions at which key thresholds are breached would 
improve interpretability and decision relevance. 

Figure TA 4-3 in Technical Appendix 4 (Lake Mead Dead Pool-Related Reductions: 
Vulnerability), as well as similar figures throughout Technical Appendix 3 (e.g., Figure TA 3-8, TA 
3-10, TA 3-13) are particularly important in this regard. This portrayal of results directly informs 
the question of what hydrologic future the Basin should plan for, yet it is buried in the technical 
appendices. Notably, these figures also include a reference hydrology that draws from the 
“drying with variability” ensemble, which may be the most realistic representation of future 
hydrology from the full ensemble. Elevating this type of risk representation and clarifying which 
structural features of alternatives shift vulnerability thresholds upward or downward would 
strengthen the Final EIS’s policy relevance. 
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Recommendation for Final EIS: Better align the DMDU reporting framework with real-world 
decision needs, where duration, sequencing, and causal clarity are as important as aggregate 
exceedance counts by -

● Distinguishing between dispersed and sequential threshold exceedances to better 
capture multi-year drought exposure. 

● Explicitly justifying threshold selections and displaying numerical robustness values 
directly in heatmaps. 

● Clarifying the assumptions underlying mapping of failure percentages to driest hydrologic 
percentiles. 

● Reframing “skillful metrics” in policy-relevant terms that directly address planning 
hydrology. 

● Elevating and contextualizing key vulnerability figures similar to the vulnerability figures 
included in Technical Appendices 3 and 4. 

● Providing sensitivity analysis identifying which operational elements most influence 
vulnerability thresholds. 

Draft EIS references: Vol. 1, Ch. 3, pp. 3-15-19 (robustness heatmaps, robustness profiles, 
and vulnerability bar plots); Vol. 2, App. E, pp. E-2–E-4 (definition of robustness as percent of 
futures meeting a threshold and vulnerability methodology), Table E-1 (streamflow statistics); 
Vol. 3, Technical App. 3 (threshold-based elevation performance metrics, e.g., minimum power 
pool and 3,500-ft criteria); Vol. 3, Technical Apps. 3 and 4 (e.g., Figure TA 4-3 Lake Mead Dead 
Pool-Related Reductions: Vulnerability and discussion of policy shortages and 
deadpool-constrained reductions by hydrologic statistics). 

IV. Reservoir Performance and Mainstream Release Patterns 

Modeled reservoir elevations and downstream release patterns reveal important structural 
differences among alternatives. However, the Draft EIS does not consistently distinguish 
whether observed performance reflects durable risk reduction, redistribution of risk between 
reservoirs, or the embedded shortage allocation frameworks that shape downstream deliveries. 
Clearer attribution would improve understanding of how each alternative balances system 
stability, distributional consequences, and exposure to sustained dry conditions. 

A. Lake Powell versus Lake Mead Trends 

EC and MOF provide the strongest protection for Lake Powell. However, under average and dry 
hydrologies, median end-of-water-year Powell elevations approach ~3,600 feet or above, raising 
questions about whether rule curves for these alternatives may be over-protective and 
potentially create imbalances elsewhere in the system. 

The SD alternative at 65 percent performs similarly to the Current Coordinated Strategy, No 
Action, and Basic Coordination alternatives, increasing risks for Powell while providing some 
benefit to Lake Mead. 
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Across most alternatives and hydrologies, Lake Mead exhibits substantially greater variability 
than Lake Powell. MOF and both SD alternatives maintain median elevations at Mead well 
above 1,000 feet even in critically dry conditions, though the SD alternatives show wider ranges 
than MOF. The EC alternative shows comparatively lower variability, which warrants further 
explanation. Basic Coordination does not perform as well, with frequent years below 1,000 feet 
in dry and critically dry hydrologies. 

NOTE: Glen Canyon 10-year release comparison in Appendix D should likely reference 82.3 
million acre feet rather than 82.5 MAF (or better, the Compact compliance point). 

B. Mainstream Release Patterns - Parker Dam Releases 

The Draft EIS’s discussion of Parker Dam releases (Vol. 1, Ch. 4, p. 3-40; Technical App. 3, p. 
3-86) would benefit from a narrative reconciliation with the modeled results shown in Technical 
App. 3, Figure TA 3-30. In that figure, the EC and SD (Lower Basin Pro Rata) alternatives 
exhibit a noticeable decline in releases from Parker Dam relative to other alternatives. This 
pattern appears to reflect structural allocations embedded in those alternatives, including 
reduced deliveries to senior downstream users (e.g., Imperial Irrigation District) combined with 
comparatively smaller reductions to Central Arizona Project diversions from Lake Havasu. 

Because Parker releases integrate upstream shortage allocation decisions with downstream 
delivery priorities, these modeled differences are not incidental. They represent material shifts in 
how reductions are distributed among Lower Basin contractors. However, the Draft EIS does not 
clearly attribute these release changes to the specific shortage allocation frameworks driving 
them. Without that attribution, it is difficult to determine whether observed differences reflect 
intentional policy design or secondary modeling artifacts. 

Recommendation for the Final EIS: Clarify structural drivers to more fully evaluate whether 
alternatives meaningfully reduce long-term risk or reallocation exposure across reservoirs and 
user groups by -

● Clearly distinguishing whether reservoir performance differences represent durable 
system risk reduction or redistribution of risk between Lakes Powell and Mead; 

● Explaining how rule curves, release constraints, and coordination provisions influence 
median Powell elevations near ~3,600 feet and variability patterns at Lake Mead; 

● Attributing Parker Dam release differences explicitly to the underlying shortage allocation 
rules and diversion assumptions embedded in each alternative; and 

● Carrying forward any distributional consequences of altered mainstem releases into 
resource-level impact analyses, including irrigation districts, refuges, salinity 
management, and downstream habitat conditions. 

Draft EIS references: Vol. 1, Ch. 3 (reservoir elevation comparisons by hydrologic category 
and discussion of Lake Powell and Lake Mead variability and median elevations); Vol. 1, Ch. 4, 
p. 3-40 (discussion of Parker Dam releases and downstream delivery effects); Vol. 3, Technical 
App. 3, Figures TA 3-6 through TA 3-11 (Powell and Mead elevation results), Figure 3-30 and p. 
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3-86 (Parker Dam releases and mainstem delivery patterns and discussion of rule curves, 
coordinated operations, and release constraints); Vol. 2, Technical App. D (Glen Canyon Dam 
10-year release assumptions and SD 60–70% threshold comparisons); Vol. 3, Technical App. 4 
(policy shortages and deadpool-related reductions affecting downstream allocations). 

V. Flexible Tools Transparency 

Flexible operating tools like hydrologic triggers, conservation and storage pools, coordinated 
reservoir operations, transactional mechanisms, environmental release provisions, and adaptive 
response triggers are central to the performance of several post-2026 alternatives. In particular, 
the MOF and EC alternatives rely on these tools to manage risk, preserve storage, and reduce 
reliance on emergency actions under hotter and dry conditions. 

While the Draft EIS describes these tools conceptually (Vol. 1, Ch. 2), it does not consistently 
report how frequently they are activated, how much water they move, or how their use shapes 
modeled system outcomes. Without this information, it is difficult to determine whether observed 
performance improvements reflect durable operational design or infrequent discretionary 
interventions. 

For example, certain core elements of the MOF would benefit from clearer reporting, including: 

● Climate Response Indicator (MOF): The Draft EIS explains the indicator and associated 
triggers, but does not show how often it is activated across hydrologic categories or how 
activation affects storage trajectories and shortages (Vol. 1, Ch. 2; Technical App. 3). 

● Conservation Reserve: Figures in Technical App. 3 show aggregate storage 
performance but do not consistently summarize the Conservation Reserve fill levels, 
depletion rates, duration of drawdown, or carryover behavior under sustained dry 
sequences. 

● Powell–Mead Transfers: Transfer logic is embedded in the modeling framework for the 
Conservation Reserve, yet the frequency, magnitude, and cumulative effects of 
inter-reservoir transfers are not presented in comparative tables. 

● Environmental Release Modifications: Where alternatives allow flexibility in release 
patterns for stewardship or ecological purposes, the analysis does not quantify how 
often such adjustments occur or how they interact with shortage rules. 

With clearer reporting of activation frequency, triggers, and volumetric magnitude, it would be 
easier to assess whether tools function as intended under prolonged stress, how they interact 
with shortage allocation frameworks, or whether observed improvements reflect structural 
design or intermittent intervention. Figures 1A and 1B below provide illustrative examples of 
how activation frequency and volumetric deployment could be reported in the Final EIS. 

Moreover, because flexible tools influence the timing and severity of shortages and 
low-elevation operations, their activation patterns directly shape the resource-level 
consequences discussed in Section VI (Linking Modeled Operations to Resource-Level 
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Impacts). Additional documentation of tool performance is therefore important for meaningful 
comparison among alternatives and for understanding downstream resource implications. 

Recommendation for the Final EIS: Improve transparency and decision relevance by -

● Reporting the frequency, triggers, and volumetric magnitude of flexible tool activation 
across hydrologic categories; 
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● Summarizing Conservation Reserve fill and depletion patterns, transfer volumes, and 
interactions with shortage rules in comparative tables; 

● Explicitly documenting how flexible tools function under sustained multi-year drought 
sequences, not only isolated stress years; and 

● Clearly distinguishing between structural design features and discretionary operational 
assumptions embedded in the modeling framework. 

Draft EIS references: Vol. 1, Ch. 2 (description of flexible operating tools, including the Climate 
Response Indicator, Conservation Reserve, coordinated reservoir operations, transactional 
mechanisms, and environmental release provisions under MOF and EC); Vol. 1, Ch. 3 
(comparative performance outcomes influenced by flexible tool activation); Vol. 3, Technical 
App. 3 (discussion of Conservation Reserve mechanics, inter-reservoir transfers, rule curves, 
and elevation outcomes; figures reflecting aggregate storage performance); Vol. 3, Technical 
App. 4 (policy shortages and reductions influenced by operational triggers and flexible 
mechanisms); Vol. 2, App. E, pp. E-3–E-4 (performance criteria and threshold-based 
robustness/vulnerability framework). 

VI. Linking Modeled Operations to Resource‑Level Impacts 

The Draft EIS evaluates system-level performance metrics—including shortage frequency and 
magnitude, reservoir elevations, vulnerability thresholds, and deadpool exposure—across a 
wide range of hydrologic futures. These metrics provide important insight into basin-wide 
dynamics. However, consistent translation of modeled system outcomes into resource-level 
consequences are required. 

The connection between system performance and real-world impacts on communities, Tribal 
Nations, ecosystems, hydropower systems, and regional economies is often implicit rather than 
explicit in the impact analyses. The gap is especially consequential when evaluating flexible 
operating tools in each alternative —such as the Conservation Reserve or similar storage pool 
concepts, water transfers, and hydrologic triggers—because tool activation can affect the timing, 
duration, and distribution of impacts across sectors. 

Without clearer linkages between modeled outcomes and resource-level analyses, it remains 
difficult to assess whether alternatives that perform well on aggregate metrics meaningfully 
reduce real-world risk or simply shift impacts across sectors or over time. This limitation 
constrains the ability of decision-makers and the public to evaluate tradeoffs, understand the 
distribution of impacts, and distinguish among alternatives based on their consequences under 
sustained low-flow and extreme conditions. Key examples are outlined below. 

A. Water Supply Reliability and Tribal Water Assumptions 

The Draft EIS’s robust set of modeling analyses that evaluate reservoir operations, shortages, 
and system performance across a wide range of hydrologic conditions provide valuable 
information regarding basin-wide dynamics and comparative alternative performance. However, 
in some key areas, the connection between modeled outcomes and their implications for water 
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supply reliability—particularly for Tribal water users—could be strengthened to better inform 
decision-making. 

Certain assumptions and sensitivities that can influence modeled results are not fully 
disaggregated or clearly explained, making it difficult to determine what is driving differences 
among alternatives. Greater clarity regarding how specific demand components and operational 
conditions affect water availability, reliability, and risk for different user groups would improve 
transparency and strengthen evaluation of tradeoffs. 

This need is particularly evident in the treatment of Tribal water. The Draft EIS incorporates 
Tribal water in multiple analytical scenarios, including sensitivities that evaluate system 
operations with and without Tribal water and scenarios reflecting both developed and 
undeveloped Tribal water. While this inclusion is important, the analytical treatment would 
benefit from greater transparency to allow meaningful interpretation of outcomes. 

In addition, the volumetric contribution of Tribal water under each alternative is not easily 
discernible from the presentation of results. Without clearer reporting, it is difficult to 
independently evaluate how Tribal water assumptions influence system performance or to 
assess implications for Tribal water reliability. This lack of visibility reflects a broader need to 
more explicitly connect modeled system outputs with resource-level impact analyses. 

Recommendation for the Final EIS: Advance analytical transparency and meaningful 
comparison among alternatives by -

● Explicitly calling out where the analysis disaggregates and tabulates the contribution of 
Tribal water to modeled system performance metrics; 

● Explaining how differences in modeled outcomes among alternatives are sensitive to 
Tribal water assumptions; and 

● Describing the uncertainties and limitations associated with modeling undeveloped Tribal 
water, and how those uncertainties should inform interpretation of performance tradeoffs. 

B. Shortage and Deadpool 

Modeled shortages, low-elevation operations, and deadpool avoidance actions are relevant and 
could be more consistently reflected in impact analyses of water supply reliability. A notable 
example is the treatment of shortages and deadpool. Executive Summary Figure ES-5, Key 
Performance Tradeoffs in Different Hydrologic Conditions, presents information on the projected 
number of months that Lakes Powell and Mead would be at or below deadpool under different 
hydrologic conditions and alternatives. This information is decision-relevant, yet it is not carried 
forward into subsequent chapters or resource analyses to describe what deadpool conditions 
would mean for affected resources. Extended operation at or below deadpool would have 
severe system-wide consequences, including loss of water delivery capability, collapse of 
hydropower generation, and severe impacts to aquatic and riparian ecosystems, vegetation and 
terrestrial resources, water quality, recreation, and local economies. Without translating modeled 
deadpool duration into resource-specific impacts, the Draft EIS may understate the severity and 
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breadth of consequences associated with alternatives that approach or remain near this 
threshold. 

More broadly, as stated above, the Draft EIS models the frequency, magnitude, and duration of 
shortages separate and distinct from deadpool under each alternative, including periods of 
sustained reductions. However, these modeled outcomes are not consistently translated into 
analyses of water supply reliability for municipal, industrial, or Tribal users. As a result, impact 
sections describe changes in deliveries without articulating how repeated or prolonged 
shortages affect planning horizons, operational flexibility, or long-term reliability for affected 
communities. 

Recommendation for the Final EIS: Explicitly integrate modeled shortage and deadpool 
results into resource-level impact analyses by -

● Translating projected months at or below deadpool (e.g., Figure ES-5) into clear 
descriptions of operational, ecological, hydropower, infrastructure, and socioeconomic 
consequences, including the implications of extended duration at or near critical 
thresholds; 

● Analyzing the frequency, magnitude, and duration of shortages in terms of water supply 
reliability for municipal, industrial, and Tribal users, including effects on planning 
horizons, operational flexibility, and long-term system stability; 

● Distinguishing between short-duration events and sustained degraded conditions to 
clarify how prolonged shortages or low-elevation operations compound risk over time; 
and 

● Presenting an integrated assessment of how modeled shortage and deadpool exposure 
under each alternative translate into impacts across sectors, rather than describing 
delivery reductions in isolation. 

C. Socioeconomics 

The Draft EIS includes a socioeconomic assessment that evaluates agricultural production 
impacts and changes in municipal deliveries. While this analysis provides useful sector-specific 
information, modeled shortage frequency, magnitude, and duration to broader regional 
economic outcomes need to be consistently connected. Consequently, the full range of 
cascading economic implications associated with declining water supply reliability under 
different post-2026 alternatives remains unclear. 

1. Disconnect between Modeled Reliability and Economic Outcomes 

The modeling framework in Chapter 3 and Technical Appendix 3 evaluates the frequency, 
magnitude, and duration of shortages and deadpool-related reductions across hydrologic 
futures. These outputs represent reliability indicators with direct economic implications. 
However, the socioeconomic analysis in Chapter 5 does not consistently connect these 
modeled reliability metrics to economic outcomes for: 
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● Municipal and industrial users; 
● Tribal Nations; 
● Urban service economies dependent on municipal water supply; 
● Energy systems tied to hydropower generation; or 
● Secondary and tertiary economic sectors dependent on water-intensive industries. 

Instead, the analysis largely treats delivery reductions as volumetric changes without evaluating 
how repeated or prolonged shortages alter capital planning, rate structures, infrastructure 
investment, employment stability, or regional economic resilience. 

Under a DMDU framework, duration and sequencing of shortages are as economically 
consequential as total magnitude. For example, repeated moderate shortages over consecutive 
years may create greater long-term economic disruption than a single severe reduction, 
particularly where municipal systems rely on debt-financed infrastructure or industrial users 
depend on supply certainty. These dynamics should be more fully explored in the Final EIS 
analysis. 

2. Municipal and Industrial Impacts 

The Colorado River supplies water to more than 35 million people and supports a regional 
economy exceeding $1 trillion annually (Arizona State University, 2014). For major municipal 
contractors—including the Central Arizona Project and the Metropolitan Water District of 
Southern California—declining reservoir elevations and increasing shortage frequency affect: 

● Conveyance capacity and operational flexibility; 
● Cost of supply portfolios (including transfers and groundwater banking); 
● Infrastructure investment timing and financing; 
● Ratepayer impacts; and 
● Long-term land-use and housing development patterns. 

The Final EIS should more clearly assess how modeled shortage frequency, low-elevation 
operations, or deadpool-related reductions influence these broader economic drivers. It could 
also more fully evaluate whether alternatives that defer shortages but increase exposure to 
Deadpool avoidance activities could produce more abrupt and economically disruptive 
outcomes. 

3. Tribal Economic Implications 

The socioeconomic link between modeled water supply reliability and Tribal economic 
conditions could also be clarified. Tribal water rights support agriculture, community 
development, leasing opportunities, and long-term economic self-determination. Prolonged or 
unpredictable shortages may affect: 

● Agricultural productivity and revenue; 
● Economic development projects dependent on water certainty; 
● Leasing and exchange revenue; 
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● Public services and community health outcomes; and 
● Cultural resource management and place-based economies. 

The Final EIS analysis should more fully illuminate differential impacts among alternatives to 
these and related resources. 

4. Hydropower and Energy System Effects 

Extended operation at near minimum power pool has direct economic consequences beyond 
lost generation revenue. Hydropower reductions can also: 

● Increase wholesale power costs; 
● Shift reliance to higher-cost or higher-emission generation sources; 
● Affect rural electric cooperatives and irrigation districts; and 
● Alter regional grid stability and rate structures. 

Although reservoir elevations and power pool thresholds are modeled, their economic 
implications should be more fully integrated into the Final EIS socioeconomic analysis. 

Recommendation for Final EIS: 

● Translate modeled shortage frequency, magnitude, duration, and low-elevation 
operations into economic indicators tied to supply reliability thresholds, infrastructure 
cost implications, and rate impacts. 

● Evaluate cascading and secondary economic effects associated with municipal, 
industrial, Tribal, and energy-sector disruptions under sustained low-flow conditions; 

● Distinguish between isolated events and multi-year shortage sequences when assessing 
economic consequences, consistent with DMDU principles; 

● Assess distributional consequences for Tribal Nations, municipal ratepayers, agricultural 
communities, and vulnerable populations; and 

● Explicitly link hydropower modeling to economic outcomes, including revenue impacts, 
cost shifts, and reliability implications associated with extended operation near minimum 
power pool. 

D. Lower Colorado River Ecology and Refuges 

The Colorado River reach between Hoover Dam and the Southerly International Boundary (SIB) 
is among the most highly regulated segments of the Basin and has experienced extensive loss 
of native habitat. Nevertheless, it remains ecologically important, providing scarce riparian and 
wetland habitat for resident and migratory wildlife in the Mojave and Sonoran deserts, including 
federally listed species such as the Southwestern Willow Flycatcher and Yellow-billed Cuckoo, 
as well as migratory species such as Sandhill Cranes. Understanding how post-2026 operations 
affect these habitats is therefore essential to a relevant evaluation of alternatives (Vol. 1, Ch. 3; 
Vol. 1, Ch. 4). 
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The vegetation and wildlife analyses (Technical App. 9; Technical App. 10) rely primarily on 
variability in releases from Hoover Dam as a proxy for downstream ecological conditions. 
However, river stage, groundwater connectivity, and habitat response are the physical 
mechanisms that directly control riparian vegetation extent and habitat availability. While the 
Draft EIS states that more detailed analysis is not feasible due to data limitations, Reclamation 
has previously conducted more robust river-stage–based analyses for the Lower Colorado River 
MSCP, including the Biological Assessments completed in 2005, 2022, and 2024. Those 
analyses routed modeled releases through multiple river cross-sections to evaluate river stage, 
groundwater response, and impacts to marsh and woody riparian habitats. Comparable analysis 
is feasible here and would materially strengthen the ecological assessment. 

A similar gap exists in the treatment of National Wildlife Refuges—including Cibola, Havasu, 
and Imperial NWRs—and irrigation districts supplying habitats maintained under the MSCP. 
While Technical App. 9 acknowledges potential impacts if river stage drops below diversion or 
pump intakes, these risks are not quantified or compared across alternatives, despite 
documented U.S. Fish and Wildlife Service concerns regarding habitat stranding under low-flow 
conditions. Because alternatives apply different shortage allocation frameworks (Vol. 1, Ch. 4; 
Technical App. 3), their impacts on refuges and MSCP habitats vary substantially. Yet modeled 
shortages, low-flow conditions, and duration of degraded states are not consistently carried 
forward into vegetation, wildlife, or refuge impact analyses. 

As a result, the Draft EIS may understate ecological risk and obscure key tradeoffs among 
alternatives, particularly under sustained dry and critically dry hydrologic conditions. The Final 
EIS should more fully integrate modeled outcomes for projected river stage, groundwater 
effects, shortage allocations, and the frequency and duration of low-elevation and deadpool 
conditions into vegetation, wildlife, and refuge analyses (see Fig. ES-5; Vol. 1, Ch. 4; Technical 
App. 3). This includes linking model results to refuge operations, habitat conditions and species 
support. Doing so would clarify ecological tradeoffs among alternatives and better inform 
mitigation needs, resulting in a more complete, relevant, and defensible assessment of 
post-2026 impacts. 

Recommendation for the Final EIS: More directly translate modeled operational outcomes into 
river-stage, groundwater, and habitat-based impact analyses for the Lower Colorado River and 
associated National Wildlife Refuges. Specifically, supplement release-variability proxies with 
river-stage modeling consistent with prior MSCP Biological Assessments. Quantify and compare 
habitat stranding, diversion impairment, and refuge supply risks across alternatives, and 
integrate shortage allocations, low-elevation operations, and duration of impacted conditions 
into vegetation and wildlife analyses. 

E. Grand Canyon National Park 

The Draft EIS includes modeling relevant to Grand Canyon resources, including analyses of 
water temperature, sediment transport, sandbar volume, high-flow experiment (HFE) frequency, 
riparian vegetation robustness, and aquatic species performance downstream of Glen Canyon 
Dam. Technical Appendices 5, 8, and 9 appropriately evaluate key indicators such as 
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temperature thresholds affecting humpback chub growth and spawning, smallmouth bass 
entrainment risk, sand mass and sandbar response to flow regimes, and vegetation sensitivity 
to elevation and release variability. These indicators are directly relevant to the ecological 
condition of the Colorado River corridor through Grand Canyon National Park. 

However, modeled performance among alternatives are not consistently translated into clear, 
place-based impact conclusions for Grand Canyon resources. A number of outputs are 
presented in terms of “percent of futures meeting thresholds” or robustness heat maps, without 
fully articulating what those differences mean for long-term sandbar persistence, backwater 
habitat availability, riparian recruitment, culturally important sites, camping beaches, aquatic 
food base stability, or ESA-listed species recovery within the Grand Canyon corridor. 

For example, while differences among alternatives in HFE frequency, sand mass retention, and 
temperature exceedance days are quantified, the Draft EIS does not expressly articulate how 
those differences could impact the potential for sandbar erosion or rebuilding, the condition of 
riparian habitat, or compounding ecosystem stress over the post-2026 period. Similarly, 
although fish performance indicators are modeled, the consequences of prolonged 
low-elevation operations or deadpool avoidance measures for Grand Canyon ecosystem 
integrity, the results could be expressly synthesized to provide a straightforward comparison of 
ecological risk across alternatives. 

Recommendation for Final EIS: Identify express linkages between modeled outputs and 
qualitative and quantitative impact conclusions specific to Grand Canyon National Park 
resources. Strengthening this linkage would provide transparency regarding how alternative 
operating frameworks influence sediment dynamics, temperature regimes, habitat stability, and 
long-term ecosystem condition, and would better reflect the real-world implications of reservoir 
operations for one of the most ecologically and culturally significant river corridors in the Basin. 

F. Groundwater 

The Draft EIS evaluates groundwater impacts primarily through changes in surface water and 
shallow alluvial groundwater conditions associated with altered reservoir operations and river 
flows. While this approach captures some localized interactions between river stage and 
adjacent aquifers, the analysis does not address broader groundwater systems, including 
deeper basin-fill aquifers, groundwater in tributary basins, or groundwater resources supporting 
export uses. As a result, it remains unclear as to how reduced surface water availability under 
different alternatives may drive increased groundwater development in Lower Basin tributaries 
or export basins. How such responses could create secondary impacts to water availability, 
ecosystems, or communities is also not clarified. Given the role groundwater plays as a drought 
buffer during surface water shortages, such results are important to highlight. 

For the Lower Colorado River, groundwater impacts are largely inferred through assumptions 
rather than quantitative analysis. Groundwater elevations are assumed to decline from Parker 
Dam to Cibola and from Cibola to Imperial Dam in response to reduced flows, while 
groundwater conditions from Imperial Dam to the Northerly International Boundary are assumed 
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to remain relatively stable. These assumptions are not supported by quantitative modeling, 
site-specific analysis, or sensitivity testing to evaluate the magnitude, spatial extent, or duration 
of groundwater impacts under different alternatives. 

In Reach 7, between the Northerly and Southerly International Boundaries, the Draft EIS 
concludes that the proposed alternatives would not affect irrigation to nearby agricultural fields 
and therefore would not result in groundwater impacts. This conclusion may be overstated for 
certain operational scenarios analyzed. Under pro rata shortage frameworks, reductions in 
surface water deliveries could reasonably be expected to alter irrigation practices and increase 
reliance on groundwater. Moreover, under priority-based shortage frameworks, it is implausible 
that transactions involving the Central Arizona Project and Yuma-area irrigators would not occur, 
which could in turn reduce irrigation diversions and affect groundwater levels in the Yuma Valley. 
These potential pathways are not evaluated in the Draft EIS. 

In addition, the Draft EIS appears to rely on baseline groundwater conditions that are assumed 
to be comparable to those used in the 2007 Interim Guidelines EIS, without substantiating the 
validity of that assumption. Given prolonged drought, increased groundwater pumping, and 
land-use changes since 2007, reliance on outdated baselines introduces additional uncertainty 
into the impact analysis. 

Recommendation for Final EIS: To strengthen the analytical foundation, the Final EIS should 
expand the groundwater analysis beyond alluvial aquifers, update and document baseline 
groundwater conditions, and more fully evaluate how post-2026 surface water 
operations—including different shortage allocation frameworks and potential transactions—may 
influence groundwater use and groundwater-dependent resources over time. 

Draft EIS references: Vol. 1, Ch. 3 (Water Resources); Vol. 2, Groundwater Appendices 
(TA‑13, TA‑16). 

G. Salinity 

Reclamation’s salinity management practices in the Yuma area can materially affect release 
volumes from Lake Mead. In recent years, reduced flow volumes and lower salinity in water 
reaching Imperial Dam—driven by both voluntary and mandatory reductions in Lower Basin 
use—have resulted in increased reliance on releases from Lake Mead, rather than Yuma-area 
return flows, to meet Treaty delivery and salinity obligations to Mexico (see Vol. 1, Ch. 3 – Water 
Deliveries and International Obligations; Vol. 2, Lower Colorado River Operations and Salinity 
Modeling Appendices). As voluntary and required reductions in Lower Basin uses are projected 
to increase after 2026 (see Vol. 1, Ch. 4 – Alternatives Analysis and Performance Results), this 
dynamic is likely to intensify, with corresponding implications for Lake Mead storage, release 
volumes, and system reliability. 

Recommendation for Final EIS: The Final EIS would be strengthened by explicitly 
incorporating salinity projections into the alternatives analysis and evaluating how salinity 
management under each alternative affects Lake Mead releases, storage trajectories, and water 
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supply outcomes. Integrating these effects into system performance metrics would improve 
transparency and ensure that salinity compliance is fully considered as a driver of operational 
risk under sustained low-flow conditions. Reclamation has developed a Yuma-area salinity 
model that could be used for the Final EIS to assess how compliance with the Minute 242 
salinity standard would be achieved under each post-2026 alternative (see Vol. 1, Ch. 3 – 
Affected Environment: Water Quality and Salinity; Vol. 2, Salinity and Water Quality Technical 
Appendices). 

H. Air Quality 

While the Draft EIS considers agricultural fallowing in socioeconomic and visual analyses, it 
does not evaluate associated air quality impacts, despite the potential scale of fallowing under 
several alternatives. 

The Draft EIS asks “How would changing flow characteristics affect the potential exposed 
shoreline, fallowed agricultural lands, and fugitive dust?” (See Chapter 3, pp. 3-79). It does not 
include, however, analysis of how fallowed agricultural lands could affect air quality. Large 
acreages of irrigated agricultural lands may be fallowed under certain alternatives, and the 
impact of fallowing on air quality would help communities and decision makers understand the 
scope of projected changes. Nonetheless, analysis of air quality impacts appears to be limited 
to changing levels of exposed shorelines at Lakes Powell and Mead and along the Lower 
Colorado River mainstem. This is despite the fact that the Draft EIS considers impacts of 
fallowed agricultural lands in other resource impact assessments, including the socioeconomic 
resources (Technical App. 16) and visual resources (Technical App. 19). Analysis for the Final 
EIS would be strengthened by including an assessment of how the alternatives’ differing 
impacts for fallowing could impact rural community air quality. 

Recommendation for Final EIS: Expand the performance metric suite and incorporate existing 
methodologies where feasible to better link system operations to Air Impact outcomes and 
improve decision relevance. 

Draft EIS References for Section VI: Vol. 1, Ch. 2 (alternative descriptions, Tribal water 
treatment, flexible tools); Executive Summary Figure, ES-5, Vol. 1, Ch. 3, Figures TA 3-10, TA 
3-12 (robustness and vulnerability metrics; deadpool and shortage results; hydropower and 
water deliveries); Vol. 1, Ch. 4 (shortage allocation frameworks; Lower Basin contractor effects; 
refuge and ecological discussion); Vol. 1, Ch. 5 (socioeconomics analysis); Vol. 2, App. E, pp. 
E-2–E-4 (robustness and vulnerability framework; 1,200 futures)); Vol. 3, Technical App. 3 
(reservoir elevations, shortages, CRSP storage comparisons, operational triggers); Vol. 3, 
Technical App. 4, Figure TA 4-3 (Lake Mead Dead Pool-Related Reductions: Vulnerability; 
policy shortages and reduction frequency/magnitude); Vol. 3, Technical Apps. 5, 8, 9 (Grand 
Canyon temperature, sediment, vegetation and wildlife performance indicators); Vol. 3, 
Technical App. 13 and 16 (groundwater and socioeconomic analyses); Vol. 1, Ch. 3 (Minute 242 
compliance discussion); Vol. 3, Technical App. 6, (Lower Colorado River salinity modeling 
methods and projections).Vol; Vol. 3, Technical App. 19 (visual resources; fallowing 
considerations). 
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VII. Conclusion 

The Draft EIS provides a strong analytical foundation and a meaningful application of DMDU 
and large-ensemble modeling. Its decision value, however, depends on clearer attribution of 
performance drivers; more explicit distinction between stress-testing and planning-relevant 
interpretation of hydrologic futures and initial conditions; and improved presentation of metrics 
that capture sequencing, duration, and tail-risk for threshold outcomes such as minimum power 
pool and deadpool. 

The Final EIS would benefit from improved cross-chapter consistency in reporting, greater 
transparency regarding activation and volumetric use of flexible tools, and clearer linkage 
between modeled operational states (shortages, sustained low elevations, emergency triggers), 
and resource-level consequences, including Tribal water reliability, hydropower and 
infrastructure risk, ecological outcomes, and socioeconomic impacts. 

Addressing these issues would enhance transparency, comparability, and policy relevance, and 
support selection of a defensible post-2026 framework capable of managing sustained 
aridification under deep uncertainty while reducing reliance on emergency actions and clarifying 
distributional tradeoffs. 
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FLEXIBLE TOOLS CONCEPT PAPER - Appendix B 
The Case for Innovative Tools and a Savings Pool Program in Lake 

Powell EXECUTIVE SUMMARY 

The Colorado River Basin faces a future of deepening hydrologic uncertainty, driven by 
prolonged drought and a persistent structural imbalance between supply and demand. 
Existing water management strategies, heavily reliant on short-term crisis responses, are no 
longer sufficient to meet the complex and compounding pressures on the system. As key 
agreements governing the River near expiration, policymakers have a critical window to 
reshape management frameworks toward greater flexibility and long-term resilience. 

This Concept Paper introduces two actionable tools that would support this shift: 

1. The Upper Basin Savings Pool Program at Lake Powell – A mechanism for the 
temporary, voluntary, and compensated storage of water in Lake Powell to help stabilize 
system operations and enhance the effectiveness of post-2026 Colorado River 
operating guidelines currently under development. 

2. The Upper Basin Tribal Deferred Development Tool – A tool to provide near-term 
relief to the system while protecting Upper Basin Tribes’ future development options by 
compensating Tribes to defer future water development, on a voluntary, temporary 
basis for a specified quantity of water and a specified amount of time. 

After introducing the tools, this paper provides a Working Outline of core components 
needed to establish a Savings Pool Program at Lake Powell, including considerations related 
to participation eligibility, allocation, contribution approval, storage operations, and monitoring. 
It identifies the sovereign role of Tribes and the need for any new programs to be inclusive 
and legally sound. 
The proposed tools reflect a forward-looking approach to water management—one that not 
only strengthens the durability of the system but also respects and supports the rights of Tribal 
Nations to Colorado River water while considering the rights and interests of other water users 
and stakeholders in the Basin. As policymakers engage in shaping the post-2026 Colorado 
River operational framework, this Concept Paper aims to inform and guide decisions for 
incorporating tools that have the support of Tribes, conservation groups and others to help 
stabilize system operations and provide water users a mechanism for maintaining the benefits 
of their water rights while working to adjust to uncertain and changing conditions in the Basin 
into the future. 

I. Introduction 

Water management in the Colorado River Basin has been shaped by an increasingly 
unsustainable cycle of crisis response—short-term fixes to long-term challenges. Intensifying 
drought, rising temperatures, and structural imbalances between supply and demand have 
converged into a persistent challenge, with water users, ecosystems, and economies all 
bearing the strain. 

As the Basin moves toward a future defined by hydrologic uncertainty, there is a growing and 
urgent need for flexible, adaptive, and durable water management tools that reflect the 
dynamic nature of water availability in the region. The impending expiration of key agreements 



 

              
             
             

                
             

         
             

        

              
                 

                
                

              
             

               
               

      

             
                  

             
             

               
              

                
               

              
             

                 
        

     

         

            
                
              

              
              

               

                  
              

                  
               

                 
             

         

and operational guidelines that currently govern the Colorado River system presents a rare 
and timely opportunity for the Colorado River community to reshape management frameworks 
that can move beyond reactive, crisis-driven approaches toward proactive planning and 
preparedness. To succeed, this shift must be guided by strategies and tools that operate within 
the agreed-upon legal and policy frameworks, promote system stability, and provide water 
users—including Tribes, agricultural producers, municipalities, recreational interests, and 
environmental stakeholders—with the continued ability to realize the benefits of their water 
rights while adjusting to changing conditions. 

To be effective, any future management strategy must acknowledge and incorporate the central 
and sovereign role of Tribal Nations. Tribes across the Basin hold rights to a significant portion 
of the River’s annual flow—estimated at over 25%—yet many have not fully developed or used 
their water. The need and desire to develop these Federally Indian Reserved Water Rights to 
benefit Tribal homelands and communities cannot be overstated. However, doing so in a 
system already burdened by low storage levels and mounting shortages presents complex 
challenges. It is, therefore, essential that any new tools or management frameworks not only 
recognize Tribal rights but actively support their exercise in a way that contributes to, rather 
than compromises, system-wide sustainability. 

This Concept Paper introduces two tools that represent critical first steps toward stabilizing 
the Basin while honoring water rights in the system: The Upper Basin Savings Pool and the 
Deferred Development Tool. Both tools ensure the Upper Basin Tribes’ involvement and 
participation in the sustainable management of the Colorado River. Many conservation groups 
also support consideration of both tools as important to the process of seeking long-term 
solutions to the Basin’s ongoing water supply challenges. Following a general introduction to 
each tool, the remainder of this paper presents a “Working Outline” of key elements and 
considerations for creating an Upper Basin Savings Pool in Lake Powell to be factored into 
the new agreements and operational frameworks currently being negotiated as part of the 
post 2026 Guidelines development process. Because deferred development is a separate but 
equally important priority tool for the Upper Basin Tribes, they will continue to pursue it in 
parallel with the post-2026 NEPA activities. 

II. The Tools: 

A. The Savings Pool at Lake Powell 

The Savings Pool concept will create space in the system—physically and administratively— 
that will allow Upper Basin Tribes and other water users to contribute water to Lake Powell 
from agreed-upon sources that can help facilitate commitments and agreements set forth in 
the post 2026 management framework. This pool would accept both tribal and non-tribal water 
contributions on a temporary, voluntary, and compensated basis, for storage in Lake Powell, 
with priority for participation by Upper Basin Tribes when space or funding is limited. 

The goal of the Savings Pool would be to: (i) provide an innovative mechanism to include Upper 
Basin tribal water by contributing to conserved, stored, or other recognized tribal water water; 
(ii) to contribute to sustainable operations at Lake Powell by rebuilding storage in the Lake, (iii) 
provide a source of water to assist Upper Division States in meeting whatever release 
commitment(s) from Lake Powell to the Lower Basin, and (iv) to expand the market for Upper 
Basin Tribes to use their quantified tribal water, through settlement or adjudication. 

B.  Tribal  Deferred  Development  Tool   
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The Deferred Development concept was introduced by the Upper Basin Tribes Group (see 
Concept Paper for Flexible Tools post-2026) to provide a mechanism for compensated, 
voluntary, and temporary deferred development and use of specified tribal water, reducing 
short-term stresses on existing water supplies while the Basin continues to work on strategies 
for flexible water management and long-term mitigation. Through this tool, the Upper Basin 
Tribes would agree to delay use of specific amounts of their quantified Federal Indian Reserved 
Water Rights for agreed-upon time periods in exchange for compensation or other benefits. To 
this end, the Program would work to respect the rights afforded through tribal water 
settlements, adjudication, or other tribal/federal/state agreements while also easing the 
immediate impact of increased development of tribal water on the Basin’s water supply. 

III. Core Specifications for Savings Pool at Lake Powell: 

A. Location of Lake Powell Savings Pool 

This Concept Paper focuses on a Savings Pool at Lake Powell, recognizing that:(1) Lake 
Powell has the most storage space available to accommodate an Upper Basin Savings Pool, 
and (2) the focus of the Guidelines negotiations includes Lake Powell and facilities 
downstream. 

A broader discussion regarding the application and use of parallel activities in the Upper 
Basin may need to take place before there is any consideration of whether and how to 
expand a Savings Pool Program to include facilities upstream of Lake Powell. 

B. Size of Lake Powell Savings Pool at Lake Powell 

The savings pool size at Lake Powell is a critical consideration in any water contribution 
program because it directly determines the volume of water that can be securely contributed, 
tracked, and stored to mitigate risks and fulfill the purposes of the Program. Without knowing 
the maximum volume of water that can be contributed in a given year or during the life of the 
Program, Tribes and other water users cannot effectively prepare and plan to participate. 

The appropriate size for the Upper Basin Savings Pool will need to be addressed through a 
broad stakeholder group discussion. At minimum, however, such discussion should provide 
for a sufficient Savings Pool size that enables each Upper Basin Tribe to voluntarily 
contribute its eligible, compensated water prior to and alongside any non-tribal contributions 
made available on an annual basis.4 

C. Allocation of Savings Pool Capacity 

Depending on what is agreed to as part of the post-2026 Guidelines process, it may be 
important to consider how the available capacity of the Savings Pool at Lake Powell will be 
shared among each of the Upper Basin States and Tribal Nations to minimize burdens and 
support coordinated efforts across the region. Without a clear and agreed-upon allocation 
framework, there could be a risk of uncertainty or imbalance in how water that is contributed 
can be stored and credited, which could hinder participation and reduce the overall 

4 The maximum volume amount will ultimately depend on the details of the agreements made within the 
Basin as part of the post-2026 process that will inform the full scope of the Program and the purposes it is 
intended to achieve. 

Flexible Pools Concept Paper Appendix B - Page 3 



 

       

               
            

             
    

               
              

      

      

         

             
               

               
   

        

              
               

          

            
   

             
          

                
              

        
 

               
               
           

      

              
    

       

                   
               

      

               

                        
           

         

effectiveness of the Program. 

The decisions made in response to the questions above should be addressed as part of 
the negotiated agreements for facilitating a Savings Pool Program following broad 
stakeholder group discussions. Such discussions must recognize and factor in the Upper 
Basin Tribes’ 
opportunity to contribute any eligible water from their respective reserves on an annual basis 
and benefit from transactional mechanisms built into the Program on the same terms as 
other pool participants. 

IV. Participation and Contribution 

A. Eligible Water Categories for Savings Pool Contributions 

Any Upper Basin Savings Pool Program at Lake Powell must allow for meaningful 
participation by both tribal and non-tribal water users in the Upper Basin. This requires 
consideration of different categories of water that can be made eligible for savings pool 
contributions. 

1. Upper Basin Tribal Water Categories 

As outlined in the Upper Basin Tribes Group Concept Paper for Flexible Tools post 
2026, any one or more of the following categories of tribal water would be eligible 
for transfer to the Savings Pool at Lake Powell:5 

(i) conserved consumptive use on par with non-Indian participants in other 
conservation programs; 

(ii) water with a demonstrated but non-continuous history of tribal use 
subsequent to the adoption of the 2007 Interim Guidelines; 

(iii) water that has been placed in storage in an identified reservoir under a federal 
contract for a tribe's specific use regardless of whether the water has been 
used (e.g. Animas La Plata stored water); 

(iv) water that has been placed in an identified reservoir under a federal delivery 
contract for a tribe’s specific use or a specific tribal project regardless of 
whether the water has been used (e.g. Jicarilla Apache Nation, Navajo 
Indian Irrigation Project);6 and 

(v) federal reserved tribal water that is stored in an identified reservoir (e.g. 
Uintah Indian Irrigation Project).7 

2. Upper Basin Non-Tribal Water Categories 

5 NOTE: This list is based on what is known at the time of this paper. It could be updated or expanded as 
needed in the future if agreed to by appropriate parties. 
6 Categories (iii) through (v) reflect the specific tribal settlements and their respective state laws. 
7 These categories of water do not reflect the final positions of any contributors to this concept paper 
regarding the post-2026 Colorado River operations. These concepts will continue to be refined as 
discussions around the post-2026 operations develop. 
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The focus of this Working Outline is to specify the interests in classifying eligible 
Upper Basin tribal contributions to the Savings Pool and ensure those critical 
interests are integrated into – or at least allowed to work with – a full Upper 
Basin Savings Pool Program. 

Eligible categories for non-tribal water contributions to the Savings Pool should be 
developed through broad outreach and discussions with the Upper Basin 
stakeholder community. 

B. Priority Option for Water Contributions to the Savings Pool 

The Savings Pool Program should provide a first option for: (1) any Upper Basin Tribe to 
contribute tribal water voluntarily to the Savings Pool; and (2) storage space in the Savings 
Pool to accommodate tribal water contributions on an annual basis. 

Considerations regarding timing and storage capacity for contribution of non-tribal water 
should be addressed through a broad Upper Basin water user and stakeholder group 
discussion. 

C. Contribution Approval Process 

Determination of how contributions can be made to the Savings Pool will involve 
detailed discussions and agreements among relevant parties, but at minimum, should 
include consideration of the following: 

1. Does a participant need a Plan for Contribution? If so, to whom should the plan be 
submitted? What does the plan need to show (how quantifying, where located, how 
water will get to Powell, how it fits with key elements of any guidelines? What would 
the timing for application and approval be?) 

2. Is there a specified limit on the term of water contribution that needs to be factored into 
the process? The Savings Pool Program should remain in operation and available to 
Tribal and non-Tribal participants according to the terms of the Program for the period 
in which the post-2026 Guidelines are operating. 

3. When and how should the estimation of contribution water be accomplished? Note that 
at present, there are no estimates of Upper Basin Tribal or non-tribal water that could 
be 
contributed annually to the Savings Pool. Relevant factors influencing that calculation 
have to be identified but likely include hydrologic conditions and potential 
compensation mechanisms, among others. 

4. What verification methodologies, if any, will be needed to confirm water contributions 
made to the Savings Pool? The proposed methodology for verification of the amount of 
water contributed to the Savings Pool should be objective and recognize the 
sovereignty of each of the contributing Tribes. 

5. What documentation, if any, regarding any tribal, state, federal permits, or other 
regulatory approvals will be needed as part of the water contribution process? At a 
minimum, all water contributions (Tribal or non-Tribal) to the Savings Pool would need 
to comply with applicable law. 
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6. What options, if any, would there be to modify a water contribution plan or the Savings 
Pool Program? The Savings Pool Program should be eligible for modification so long 
as any changes do not adversely impact the rights of the Tribes to contribute tribal 
water to the Savings Pool. Upper Basin Tribes should participate in any such 
modification, and other stakeholders should be included to the extent modifications 
could affect their interests going forward. 

Any terms for modifying a participant’s annual water contribution plan (should they 
exist) and agreement shall be discussed with the participant for consent to any 
contribution agreement. Upper Basin Tribes and the larger stakeholder group may 
comment on and participate in any general discussions to the extent modifications 
could affect their interests going forward. 

7. How should funding factor into the process, and what pricing structures need to be 
factored into the program itself? The funding process and pricing structure should be 
decided following discussion with a broader stakeholder group, so long as the pricing 
is based on an objective variable applied to both tribal water and non-tribal water, and 
the pricing incentivizes Upper Basin Tribes to contribute tribal water to the Savings 
Pool. 

D. Facilitation Agreements 

Agreements separate from and in addition to the negotiated post-2026 Guidelines may be 
needed to facilitate the operations. This is another key consideration to be worked out 
with larger stakeholder input, depending on the particular post-2026 agreement and how 
contributions to a Savings Program should be managed within each Upper Division State. 

V. Water Management Operations 

A. Forbearance/Shepherding 

Considerations regarding timing and storage capacity for contributions of non-tribal water 
should be addressed through a broad Upper Basin state water user, Tribal, and stakeholder 
group discussion. 

The mechanics of contributing tribal water to the Savings Pool at Lake Powell, as well as the 
mechanics of shepherding water, should be made following discussion with broader 
stakeholder discussions. 

B. Spill and Assessment Considerations 

Whether and how to account for contribution water in the event of a spill should be 
decided following discussion with a broader stakeholder group. 

Similarly, decisions regarding evaporation, system losses, or other assessments on water 
contributed to the Savings Pool should be made following discussion with a broader 
stakeholder group. 

C. Release Considerations 
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Terms of release for contribution water from the Savings Pool at Lake Powell will depend, 
in part, on the negotiated agreements and operational framework that make up the 
post-2026 Guidelines. Additional consideration should be solicited from a broader 
stakeholder group. 

As part of those future discussions, the larger group may want to explore mechanisms for 
optimizing flexible management of stored water supplies to protect against threats to both 
physical and natural infrastructure in a manner that continues to work within the 
governing framework for allocating Colorado River water and provides comparable 
opportunities for deploying flexible management tools in both the Upper and Lower 
Basins. 

VI. Monitoring and Accounting 

Monitoring and accounting of conserved water will be important to the overall credibility of 
the Savings Pool Program. Among other things, such systems will be needed to inform 
compensation estimates for water contributions that make it to Lake Powell. They will also 
provide important information for reservoir managers and decision makers to anticipate 
operating conditions and consider flexible water management opportunities as needed. 

Proposed methodologies for monitoring and accounting of water contributed to the Savings 
Pool should be mutually agreeable to the individual Tribes and recognize the sovereignty of 
each contributing Tribe and their self-governance and self-determination over decisions related 
to their tribal water. 
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