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1. Basin Study Overview 
The Rio Grande Basin Study: Lobatos Gage to Elephant Butte Dam (Basin Study) presents a 
unique opportunity to develop projections of future water supply and demand and use them to 
model and evaluate potential adaptation strategies that are not limited by current operating 
practices, infrastructure capacity, legal, and policy constraints. 
 
This Basin Study will be a collaboration between: 

• U.S. Department of Interior’s Bureau of Reclamation’s (Reclamation) Albuquerque Area 
Office (AAO) 
 

• Designated non-Federal co-Lead partners (see Section 2.1.2), which as of May 2021 are 
o Middle Rio Grande Conservancy District (District) 
o Albuquerque Bernalillo County Water Utility Authority (Water Authority) 

 
• Representatives from a broad range of interests within the Rio Grande Basin: numerous 

signatory partners, including local water management agencies, irrigation districts and 
acequias, tribes, municipalities, educational institutions and organizations, non-
governmental organizations, and community organizations. This list of partners is not 
intended to be necessarily static, and an ebb and flow of participation is expected 
amongst partners, therefore, a list of partners will be kept and made available to 
participants, but will not be explicitly defined in this Plan of Study. 
 

The proposal for the Basin Study was originally submitted in April 2017. At that time, the Basin 
Study was named the “Rio Grande-New Mexico Basin Study.” The Basin Study was selected for 
funding through Reclamation’s Basin Study Program in August 2017. The Basin Study will be 
conducted over a three-year period beginning on the date of Reclamation’s signature on the 
Study Memorandum of Agreement (MOA) that contains the signatures of the committed non-
Federal Partners and includes this Plan of Study as an attachment. 
 
Basin Study has a limited domain, both geographically and topically. The Basin Study will 
provide a technical analysis of the current state of water supply and demand in the Rio Grande 
Basin from Lobatos Gage to Elephant Butte Dam and will not specifically recommend actions or 
decisions for water management agencies to consider. Additional State and regional planning 
efforts will be needed to address these types of decisions and ideally, the information garnered 
from this Basin Study will be part of that consideration. 

1.1. About this Plan of Study 

This Plan of Study is an attachment to the Memorandum of Agreement signed by the Basin 
Study Partners. It details how we will conduct the Basin Study, including the four elements listed 
in Paragraphs 9.A.-D. of the Reclamation Manual Directives and Standard: WTR 13-01 
(Reclamation, 2016) as discussed in Section 2.1 and quoted in Attachment 1. Required Elements. 
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• Section 2 details participants’ roles and outlines the governance for the study  
 

• Section 3 identifies what will be accomplished in the study tasks and methods, including 
the technical sufficiency review 
 

• Section 4 provides the study deliverables and schedule 
 

• Section 5 describes the communication and outreach activities 

1.2. The Basin Study Area 

The Basin Study Area (Study Area) is the Rio Grande basin from the streamflow gage at Lobatos 
in southern Colorado to Elephant Butte Dam in south-central New Mexico (Hydrologic Unit 
Code [HUC] Subregion 1302). Modeling will include the Study Area as well as water sources to 
the Study Area, including the headwaters of the Rio Grande and a small portion of the 
headwaters of the San Juan River in the Colorado River Basin that supplies Reclamation’s San 
Juan-Chama Project diversions. The San Juan-Chama Project imports a portion of New Mexico’s 
allocation of Colorado River Water into the Rio Grande Basin. 

1.3. Challenges, Needs, and Opportunities 

The water supply within the Basin Study Area is limited, highly variable, and greatly allocated. 
Commitments in the form of treaties, compacts, water rights, permits, and legal statutes are 
numerous, complex, and constrain water management flexibility.  

Modeling studies, such as Reclamation’s West-wide Climate Risk Assessment: Upper Rio 
Grande Impact Assessment (Llewellyn, et al., 2013), project that water supply will decrease 
while demands for that water will increase—even without further development.  

In light of these challenges, this Basin Study seeks to: 

• Better understand how projected changes to water supply and demand may impact local, 
especially historically underserved and disadvantaged communities, ecosystems, 
infrastructure, and operations.  
 

• Develop and evaluate adaptation strategies that can address these challenges in ways that 
support the basin’s unique human culture and ecosystems. 

1.4. Goals and Vision 

The goals of the Basin Study are to: 
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1. Collaboratively develop a common framework to discuss water-resource-related 
challenges and opportunities in the Study Area, 
 

2. Increase preparedness for future changes in water supply and demand, and 
 

3. Provide a sound technical basis for water planning infrastructure and policy decisions 
throughout the basin. 

Our vision is to develop information and tools that will enable future decision-makers to support 
a resilient, economically sound, and environmentally healthy basin. 

1.5. Guiding Principles and Ground Rules 

The Basin Study will be guided by the principles of collaboration, connection, cooperation, 
transparency, equity, trust, and a commitment to scientific integrity. 

To work cohesively as a team, Partners (defined in Section 2.1.) will work together to understand 
each other’s separate and mutual interests. Once these interests are identified, parties will work 
together to create options for the Basin Study that meet mutual interests guided by principles of 
transparency and trust. To provide this cooperative science-based analysis, participants agree to 
the following Guiding Principles: 

• Commit to search for opportunities and alternatives: the creativity of the group will often 
lead to the best solution, 
 

• Stay focused on solutions: follow statements of disagreement with suggested alternatives, 
 

• Consider historically underrepresented groups and the “on the ground” impact when 
developing ideas for adaptation strategies, values, and outreach to ensure equity and 
fairness, 
 

• Help ensure concerns about the process are raised: we can’t address concerns if we aren’t 
aware of them, and 
 

• Work in the spirit of compromise. Discern whether decisions could result in actions that 
you could live with—even if some aspects of the decision may be disagreeable to you. 

 
In order to work together respectfully, participants agree to the following Ground Rules for 
collaborating: 
 

• Listen with an open mind, 
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• Show respect for the personal integrity and values of all participants, in and outside of 
meetings, 
  

• Reflect before you speak: consider how your ideas may impact others, 
 

• Be tough on issues, but not on people: offer critique of ideas, not humans, 
 

• Regard disagreements as problems to be solved, rather than as battles to be won, 
 

• Only block decisions if those decisions would result in foundational principles for the 
Study being compromised, (See Attachment 2. Steering Committee Charter) and 
 

• Commit to transparent, consensus-based decision making. (See Attachment 3. Consensus 
Building Approach and Training.) 

1.6. Ensuring Scientific Credibility, Validity, and Integrity 

To ensure participants that the Basin Study is built upon the best available science that is both 
valid and credible, a three-fold approach will be used: 

• Credibility. Governance Structure of the study and committees working together will 
provide checks and balances. (Section 2.2. The Basin Study Committees.) 

o Technical Committees will function as the validating entity for modeling specific 
adaptation strategies. All interested parties can participate in Sectoral 
Committees, and these will have representatives on other committees as well as 
the Steering Committee. The process will therefore ensure that the adaptation 
strategies modeled and the Trade-off Analysis Tool benefit from a diverse set of 
voices in the discussion—not just water management entities. 

o The Modeling Team is comprised of experienced and qualified subject matter 
experts. 

• Validity. Training in the models (e.g., Upper Rio Grande Water Operations Model 
[URGWOM]) will allow participants to understand the science, uncertainties, and 
assumptions inherent in the model, and thus will be able to work with the model. This 
will allow the model to be understood and credible rather than being a “magic black 
box.” Reclamation has funded the development of these training materials and they will 
be shared with the Basin Study Partners as they are available. 

• Integrity. The Technical Sufficiency Reviewers (Section 2.2.6) will provide an 
independent Sufficiency Review for all model assumptions and code, analyses, and 
foundations for project decision-making for developing the Trade-off Analysis Tool and 
final report. 

ekelly
Sticky Note
This section was added to address comments from multiple groups on how we will make sure that the Basin Study is based on sound science that is trusted and accepted by the Partners. We hope that this three prong approach in the Plan of Study addresses those concerns and leaves us room in the future to build upon these ideas throughout the Study. Much of the responsibility to ensure that Partners are happy with the modeling veracity is placed upon the communication and collaboration between the Steering Committee, Technical Committees, and the Modeling Team. It is our hope that this governance structure provides the necessary checks and balances on the modeling approach and execution.



Plan of Study: Rio Grande Basin Study: Lobatos Gage to Elephant Butte Dam 

5 

1.7. Outcomes 

To maintain a collaborative process that considers new ideas, the Basin Study Partners have 
agreed that no decisions about infrastructure, operations, or policy changes will be made as part 
of this study. The Basin Study does not have the authority, nor the ability, to enact changes to 
current water operations and policies.  

The outcomes of the Basin Study can help inform subsequent decisions leading to operational 
and policy decisions in the Study Area.  

The Basin Study will have three major outcomes, corresponding with the study goals: 

1. Interim reports that define water users’ needs and values within the basin and tools to 
explore how potential future gaps in water supply and demand could impact these needs 
and values. 
 

2. A final report, a collection of interim reports that meet all of the required elements of a 
Basin Study as defined by Reclamation’s Directives and Standards. The report will not 
prescribe specific adaptations. Rather, it will provide context and information on the 
Basin itself, the projected future conditions, and in-depth descriptions of the various 
adaptation strategies identified. 
 

3. Trade-off Analysis Tool, an interactive visualization tool that will detail holistic, basin-
wide trade-off considerations among adaptation strategies to support decision-makers and 
decision-making processes outside the scope of the Basin Study. The tool will not 
prescribe specific adaptations. Rather, it will provide an interactive interface to visualize 
the modeled adaptation strategies’ impacts on various water users and values in the basin. 
Various software options will be considered to host this Tool, including RiverWise and 
ArcGIS. 

This Basin Study is designed to help set the stage for the success of future decision-making 
processes by creating trust and consensus-building skills among the Basin Study participants. 
The extent to which all parties participate fully and in good faith in the Basin Study will 
determine the degree to which we are able to develop comprehensive information to support 
future decision-making. Participants in the Basin Study will investigate hosting a professionally 
designed and delivered training in consensus building and decision making. Funding and 
contracting for this type of training and services will be provided by the non-Federal partners and 
can count as cost-share towards the project. Please see Attachment 3 for more information about 
consensus building theory and potential training.
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2. Basin Study Management and Process  
The Basin Study structure seeks to promote the completion of a Basin Study that includes a 
diverse set of viewpoints. To accomplish this, Basin Study Partners will have specified roles and 
responsibilities. 

2.1. The Basin Study Partners 

The Basin Study Partners are the MOA signatories. One all-Partners meeting will be hosted 
(either in-person or virtually) at least per quarter for the Study’s duration. 

 Reclamation 
Reclamation will have one permanent position as a co-chair on the Steering Committee and will 
have specific responsibilities in the study. No other Federal Agencies can be considered cost-
share partners for the Basin Study and therefore cannot sign the MOA. However, relevant agency 
participation is encouraged and can be solicited via an Interagency Agreement with Reclamation. 

 Water Resources and Planning (WRP) Office 
Reclamation’s WRP Office is responsible for coordinating with Reclamation’s Policy Director 
(defined in WTR 13-01 (Reclamation, 2016)) to oversee the Basin Study Program. The WRP 
Office will coordinate the Policy Director’s responsibility to “[take] such measures as may be 
necessary for overall conduct and completion of basin studies, including, providing … written 
approval of all Final Basin Study Reports.” 

 Upper Colorado Basin (UCB) Region 
Reclamation’s UCB Region is responsible for “transmitting Final Basin Study Reports to the 
Policy Director for review and approval,” “working with the [Albuquerque Area Office] to 
resolve questions as they arise,” “ensuring [the Basin Study is] carried out in accordance with 
[WTR 13-01] and other program requirements” and designating two members of each Technical 
Sufficiency Reviewers, as detailed in Section 2.2.6. Technical Sufficiency Reviewers.  

 Albuquerque Area Office (AAO) 
Reclamation’s AAO will designate a Study Manager responsible for “acting as the primary point 
of contact … for [the Basin Study];” “overseeing the coordination, conduct, and review of [the 
Basin Study];” “ensuring [the Basin Study is] conducted efficiently and consistently in 
accordance with program requirements” by providing semi-annual interim reports to the UCB 
Regio; and “working with [the UCB Region] to resolve questions as they arise” (Reclamation, 
2016). 

Reclamation’s AAO will provide key representation on the Modeling Team and will be 
responsible for modeling using the URGWOM. Reclamation AAO will analyze existing water 
supply and demand; develop projections of future water supply and demand; and assess current 
conditions, future needs, and vulnerabilities of key Reclamation facilities or operations not 
assessed by Sectoral Committees. This will be completed as described in Tasks 1 and 2. 
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The Basin Study Sectoral Committees are intended to provide contributions independent from 
Reclamation. Reclamation’s AAO will support Sectoral Committee coordination and 
organization; however, Reclamation will not be a member of any Sectoral Committee and, 
therefore, will not participate in the development of Sectoral Committee deliverables. 

Reclamation’s AAO will provide members, as appropriate, to participate in and contribute to 
Technical Committees. 

Reclamation’s AAO will designate one Technical Sufficiency Reviewer, as detailed in Sections 
2.2.6. Technical Sufficiency Reviewers. 

 Non-Federal Partners 
Non-Federal Partners are all non-Federal agencies, tribes, or organizations that have signed the 
MOA for this Basin Study. Non-Federal Partners are designated as either Co-Lead Partners or 
Participatory Partners. 

All non-Federal Partners must participate in at least one Sectoral Committee and are encouraged 
to support Technical Committees as appropriate.  

 Co-Lead Partners 
Co-Lead Partners are entities that have committed annual contributions of at least $50,000 per 
year toward the Basin Study’s non-Federal cost share requirements over the three-year study 
duration (a total of at least $150,000 financial commitment to the Basin Study for each Co-Lead 
Partner). These contributions can be either cash or in-kind services. 

The Co-Lead Partners are responsible for the Basin Study reporting requirements, including 
compiling the cost-share information for all non-Federal Partners. Documentation of their cost-
share contributions will be submitted to Reclamation’s AAO quarterly, using the cost share 
tracking spreadsheet template in Attachment 8. 

Co-Lead Partners will each have one permanent position as a co-chair on the Steering Committee.  

Each Co-Lead Partner will designate one Technical Sufficiency Reviewer, as detailed in the 
Technical Sufficiency Review Section. 

 Participatory Partners 
Participatory Partners are all partners that have signed the MOA and are not designated as Co-
Lead Partners.  

Participatory Partners will be responsible for submitting documentation of their cost-share 
contributions, including both cash and in-kind contributions, to the Co-Lead Partners quarterly. A 
list of all current MOA signatories will be maintained on the official Basin Study webpage, 
explained in Section 5.2.2. 

2.2. The Basin Study Committees  

 Steering Committee 
The Steering Committee will oversee and manage the Basin Study and direct the progress of the 
Basin Study in accordance with this Plan of Study. See Attachment 2. Steering Committee 

ekelly
Sticky Note
The Committees' structures and responsibilities were clarified in this section in response to comments on which party would be responsible for which tasks. 
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Charter for details on member responsibilities, meeting requirements, and decision-making 
processes.  

 Steering Committee Composition 
The Steering Committee will be composed of Co-Chairs and Sectoral Committee Representatives.  

2.2.1.1.1. Co-Chairs 
A representative from Reclamation and each of the Co-Lead Partners will serve as Co-Chairs of 
the Steering Committee for the duration of the Basin Study. Individual representatives of these 
entities may change during the course of the Basin Study, at the discretion of the agency they 
represent. 

Co-Chairs are expected to attend every Steering Committee meeting or designate an alternative to 
attend in their place. 

2.2.1.1.2. Sectoral Committee Representatives 
To ensure that all voices are heard, each Sectoral Committee will select a member entity to 
provide a Sectoral Committee Representative to the Steering Committee.  

The member entities providing Sectoral Committee Representatives must be signatories to the 
MOA and may rotate on an annual basis. These Sectoral Committee Representatives will serve as 
the primary link between the Steering Committee and their respective Sectoral Committee. Since 
participants can join the Study at any time, the number of Sectoral Committees is not explicit in 
this Plan of Study (see Section 2.2.2.). Therefore, the number of Representatives on the Steering 
Committee does not need to be constrained to those listed in this document. 

 Steering Committee Responsibilities 
The Steering Committee will be responsible for any decisions that need to be made about the 
Basin Study and the assignment of tasks, deliverables, and any other work being done towards the 
completion of the Basin Study. The Steering Committee’s oversight responsibilities include 
identifying or prioritizing Basin Study components, creating and overseeing Technical 
Committees as deemed necessary to complete the Basin Study, and approving Basin Study 
documents and report components. At a minimum, the Steering Committee will provide each 
Technical Committee that it creates with: 

• An objective 
• The expected deliverable(s) 
• Measurements of success 
• A timeframe for completion of the requested analysis 
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 Steering Committee Meeting Frequency 
The Steering Committee will meet at least 6 times a year and is encouraged to meet every two 
months. The Committee itself will set its official schedule upon the Study kickoff. 

 Sectoral Committees 
Sectoral Committees are groups that are organized around specific sectors and interests  
(e.g., agricultural, Tribal, water users, municipalities, non-governmental organizations, grassroots 
community organizations). All Sectoral Committees should be formed and defined within the first 
six months of the Basin Study schedule. 

All non-Federal Partners will participate in and contribute to at least one Sectoral Committee and 
may be involved with multiple Sectoral Committees, if applicable.  

 Sectoral Committees Composition  
Non-Federal Partners will self-select into Sectoral Committees. Reclamation will not be a 
member of any Sectoral Committee. The Sectoral Committees will be self-organizing and will 
determine their own leadership structure.  

Participants will delineate these sectors themselves, with suggestions by Reclamation. If 
participants feel that there are additional Sectoral Committees needed to capture specific voices in 
the Basin, they should propose this to the Steering Committee and form their own group. All 
Sectoral Committees should be formed and defined within the first six months of the Basin Study 
schedule. After this six-month period, if a previously unidentified Sector would like to form a 
group, they can still approach the Steering Committee to form however, they may have missed 
key deadlines for Sectoral Committee deliverables at that point. 

 Sectoral Committees Responsibilities 
The Sectoral Committees will be responsible for:  

1. Articulating a baseline of the current status of and future vision for the Basin Study Area, 
as it relates to the interests and authorities of each respective Sector. 
 

2. Developing detailed adaptation strategies to be considered for further modeling. 
 

3. Reviewing the Steering Committee’s decision-making and the Technical Committees’ 
analyses to ensure that the interests and authorities of each respective Sector are 
adequately addressed. 

Reviews will primarily be conducted via the Sectoral Committee Representatives to the Steering 
Committee. Sectoral Committees are expected to communicate amongst themselves and their 
Steering Committee Representative on issues and concerns. Sectoral Committees will be 
encouraged to select a representative to attend other Sectoral Committee meetings to understand 
and convey diverse viewpoints.  

The Sectoral Committee Representatives are then expected to relay these sentiments to the rest of 
the Steering Committee and vice versa.  
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 Sectoral Committees Meeting Frequency 
Each Sectoral Committee may determine its own meeting frequency but is encouraged to meet 
monthly since Representatives will pass information from their individual Representatives from 
the Steering Committee, and Sectoral Committees should be kept up to date. Each Sectoral 
Committee should meet quarterly at a minimum. 

 Modeling Team 
With oversite by the Steering Committee, a Modeling Team will be established to perform 
modeling simulations to support the Basin Study. The primary modeling tool that will be used is 
URGWOM.  

 Modeling Team Composition 
The Modeling Team will be comprised of technical experts from Reclamation and any other 
Basin Study Partners with existing familiarity and working knowledge of URGWOM.  

 Modeling Team Responsibilities 
The Modeling Team will set up and perform simulations using URGWOM according to the 
assumptions selected by the Technical Committee for each adaptation.  
 
URGWOM/RiverWare model files will also be available for review by the Steering Committee 
on a quarterly basis to ensure transparency and confidence in the modeling efforts. The Modeling 
Team will provide visualizations (graphics) for the decision support tool under the direction and 
input from the Steering Committee on an as-needed basis. Software tools such as RiverWise may 
be used for this data visualization, but these uses will be determined by the Modeling Team and 
Steering Committee throughout the Study process 
 
The Modeling Team will extend the URGWOM model geographic domain to Elephant Butte 
Dam and will model the operation of the Elephant Butte Reservoir as necessary to simulate 
adaptation strategies’ ability to deliver water through the study area. 

 
If Basin Study Partners bring other models to the study, those Partners will also provide modelers 
familiar with those models to the Modeling Team. These additional models will be evaluated and 
agreed upon by the Modeling Team, relevant Technical Committees, and the Steering Committee 
for veracity and scientific integrity before use. If approved, the Modeling Team will determine 
how to integrate these other models with URGWOM in order to perform simulations of the 
baselines and the adaptation strategies. All models will be reviewed by the Technical Sufficiency 
Reviewers.  

 Modeling Team Meeting Frequency 
The Modeling Team will determine their own schedule for meeting as the timing will likely need 
to fluctuate throughout the Study. It is expected that this Team will meet very frequently and that 
participation on this Team will be a somewhat demanding task. 

 Technical Committees 
The Technical Committees are centered around ideas and bridge the Modeling Team and the 
Steering Committee. Technical Committees will be created by the Steering Committee. These 
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Technical Committees will analyze proposed adaptation strategies and will provide necessary 
information (e.g., define modeling extensions, assumptions, and integration) to the Modeling 
Team to allow modeling of the adaptation strategies. Technical Committees can also be created 
by the Steering Committee as needed for evaluation of other technical topics, such as the Trade-
off Analysis Tool and Communications and Outreach. 

 Technical Committees Composition  
The Technical Committees will include technical experts from Basin Study Partners and 
contractors to Basin Study Partners, if applicable. These committees will be self-organized. 
Participants will self-select into these Committees and the Steering Committee will appoint 
appropriate experts (within and outside of the basin) in the relevant field as necessary. It is the 
responsibility of each individual Technical Committee to ensure that they are conducting 
appropriate outreach to key stakeholders with diversity to participate in the committee. 

 Technical Committees Responsibilities 
Technical Committees will be responsible for analyses of proposed adaptation strategies, and, if 
appropriate, the development of model simulation needs for evaluation of those adaptation 
strategies, which will be provided to the Modeling Team. Technical Committees may also be 
responsible for analysis of other technical topics, as determined by the Steering Committee.  

Basin Study Partners are encouraged, but not required, to participate, or designate contractors to 
participate on their behalf, in Technical Committees.  

Each Technical Committee will determine the most appropriate way to complete the deliverables 
and report out to the Steering Committee within the required timeframe. 

 Technical Committees Meeting Frequency 
Each individual Technical Committee will self-determine their meeting frequency on an as-
needed basis. 

 Trade-off Analysis Tool Development Technical Committee 
A specific Technical Committee will focus on questions on developing the trade-off tool. This 
committee will review and summarize the input from all Technical Committees, Sectoral 
Committees for the Steering Committee. The Modeling Technical Committee will synthesize this 
information to develop the questions that the model will answer, determine the scope of the model 
to ensure its utility, review the model assumptions, and betatest the model and Trade-off Analysis 
Tool to determine if the tool meets the specifications. The Steering Committee will guide the 
Modeling Technical Committee, and the Technical Sufficiency Reviewers will review their work.  

 Technical Sufficiency Reviewers 
The Technical Sufficiency Reviewers will provide independent reviews of the Basin Study 
deliverables.  

 Technical Sufficiency Reviewer Composition 
At least three Technical Sufficiency Reviewers will represent Reclamation and three will 
represent non-Federal Partners. The selected individuals will be familiar with the scope of the 
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Basin Study and will be selected based on their expertise and background. These reviewers will 
not be involved in the component of the Basin Study they are reviewing.  

Ideally, the reviewers will include: 

• Non-Federal Partners 
o An employee from each Co-Lead organization, selected by each respective 

organization 
o Employees from, or members of, any participatory Partner entities, selected by the 

Steering Committee with at least two of those reviewers being from partners 
representing marginalized communities, such as acequias, tribes, Pueblos, or 
Indian Nations 

• Reclamation 
o An UCB Region subject matter expert, selected by UCB Region’s WaterSMART1 

Program Coordinator 
o A Denver Technical Services Center subject matter expert, selected by UCB 

Region’s WaterSMART Program Coordinator 
o AAO’s Water Management Division Manager, or designee 

Substitutions of outside reviewers or reviewers from other non-Federal partners may be made as 
deemed appropriate. 

 Reclamation’s UCB Region will oversee the Technical Sufficiency Review. A representative 
from the AAO and each of the Co-Lead Partners will coordinate the logistics of the review.  

 Technical Sufficiency Reviewer Responsibilities  
Technical Sufficiency Reviews are incorporated into the study process as noted in the Basin 
Study schedule in Section 4. Study Deliverables and Schedule. 

Four Technical Sufficiency Reviews will be held to the following schedule:  

• Technical Sufficiency Review 1: upon completion of Basin Study Tasks 1 and 2 
(Baselines) 

• Technical Sufficiency Review 2: upon completion of Basin Study Task 3 (Adaptation 
Strategies) 

• Technical Sufficiency Review 3: upon completion of Basin Study Tasks 4a (Trade-off 
Analysis Tool Planning and Design) 

• Technical Sufficiency Review 4: upon completion of Basin Study Tasks 4b, 4c, and 5 
(Trade-off Analysis Tool and Final Report) 

Technical Sufficiency Reviewers will identify and address potential concerns with the technical 
information, data, models, analyses, and conclusions of the Basin Study. 

The Technical Sufficiency Review will be performed in accordance with Paragraph 11 of 
 

1 WATERSMART = Sustain and Manage America’s Resources for Tomorrow, a U.S. Department of Interior 
Program  
 

ekelly
Sticky Note
An additional Technical Sufficiency Review was added between the development/planning of the Trade-off analysis tool and the actual completion of it to ensure that the tool is well thought-out and what the Partners want.
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Reclamation’s Manual WTR 13-01 (Reclamation, 2016). The Technical Sufficiency Reviewers 
will be allotted 15 to 45 days for each review. During the reviews work can continue on the Basin 
Study, as appropriate. Each Technical Sufficiency Reviewer will provide comments to the 
Steering Committee. The Steering Committee will create documentation showing how each 
comment is addressed. 

Reclamation will attempt to obtain independent expert reviews by the expert team assembled by 
the New Mexico Bureau of Geology for the New Mexico Interstate Stream Commission to 
perform the “leap-ahead” analysis component of New Mexico’s 50-year water plan for the state.  

2.3. Decision Making Process 

To maintain a collaborative process that considers new ideas, the Basin Study Partners have 
agreed that no decisions about infrastructure, operations, or policy changes will be made as part of 
this Basin Study. As detailed in Section 3.6. Task 4: Develop Trade-off Analysis Tool, the results 
of this technical study will be compiled to support holistic analysis by future decision-makers. No 
specific recommendations will be made from this Basin Study, rather, the results will be 
information for future decision-makers to consider. 

In the Basin Study, decisions on specific programmatic aspects will be made as described in 
Section 3. Study Tasks and Methods.  

In the Basin Study, administrative and programmatic decisions will be made by the Steering 
Committee. Some questions may arise through the course of the Basin Study for which the 
Steering Committee requests input from Basin Study Partners. These types of questions would 
relate to programmatic decisions for the overall course of the Basin Study (funding and timeline 
extensions, governance structure changes, etc.). These decisions will be made according to the 
process detailed in Attachment 2. Steering Committee Charter, and will be well advertised, with a 
minimum of two weeks’ notice, to Basin Study Partners. 

2.4. Cost Share  

Reclamation’s financial contribution to the Basin Study shall not exceed 50% of the total cost of 
the Basin Study and can be used for in-house labor or contracted services. The total contribution 
from all non-Federal Basin Study Partners, referred to as the Cost Share, shall constitute 50% or 
more of the Basin Study cost. 

The combined Cost-Share obligations of the non-Federal Partners can take the form of cash 
expenditures (such as for contracted services), in-kind Services, employee time, or relevant data 
collection and studies conducted in the Study Area.  

Co-Lead Partners have committed to minimum annual contributions of $50,000 toward the Basin 
Study’s non-Federal cost share requirement over the three-year Basin Study duration ($150,000 
total). 
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2.5. Cost Share and Progress Reports 

Each participating entity will ensure that its own internal record keeping procedures are followed.  

Reclamation’s AAO will provide Reclamation’s UCB Region with interim progress reports semi-
annually, in July (for the January to June period) and January (for the July to December period). 
These reports will include milestones completed and a summary of any delays or expected 
upcoming delays. The reports will also include interim financial summaries of the non-Federal 
cost-share contributions that have been compiled to date and provided to the AAO by the Co-
Lead Partners. Reclamation’s expenditures on this Basin Study will be tracked by the WRP 
Office. 

Each non-Federal Partner will be responsible for tracking its own cost share and reporting the cost 
share to the Co-Lead Partners as needed to meet Reclamation’s semi-annual reporting 
requirements. A template for this tracking is provided in Attachment 8. Valuation of In-kind 
Services shall be in accordance with 2 Code of Federal Regulations (CFR) Part 225, Cost 
Principles for State, Local, and Indian Tribal Governments (Office of Management and Budget 
[OMB] Circular A-87) or with 2 CFR Part 230, Cost Principles for Non-Profit Organizations 
(OMB Circular A–122), as appropriate. 

2.6. Success Metrics 

The success of the study management process will be defined by: 

• Continued attendance at meetings by Basin Study Partners, including representation by 
multiple members of each identified Sector. Steering Committee meetings will aim to 
have all participants present but no less than 75%, and the Sectoral and Technical 
Committees and Modeling Team will self-identify their metrics for successful attendance 
rates. 
 

• On-time completion of deliverables for the various Basin Study Tasks and of the Basin 
Study. 

 

• Indications from Basin Study Partners that they feel listened to and represented in the 
process and results via biannual surveys to Partners coordinated by Reclamation that 
collect participants’ impressions of how well the Study’s guiding principles ground rules 
(Section 1.5) are being followed. 
 

• Acceptance and willingness of the Partners for an external planning process to build- on 
Basin Study results and make implementable decisions. 
 

• Some measure of public understanding of our climate change future, with and without 
adaptation strategies, and the degree of change from business as usual required if we are to 
successfully adapt.
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3. Study Tasks and Methods  
The Basin Study has been designed around the four required elements for a Basin Study, as 
described in Reclamation Manual Directives and Standards: WTR 13-01 9A - D (Reclamation, 
2016). See Attachment 1 for the descriptions of these required elements.  

3.1. Required Element 1: Project Future Water Supply and 
Demand 

In the set of tasks under Required Element 1, historical water supply and demand in the Study 
Area will be quantified, and baseline projections of future water supply and demand (assuming 
current development conditions and population, and without adaptations) will be developed and 
compared to the historical conditions. 

Water supply and demand will be evaluated using URGWOM, a water operations model 
developed using RiverWareTM. URGWOM enables the Basin Study partners to model how 
future conditions will play out in the basin, considering the Study Area’s current reservoir 
operations, diversions, and legal requirements. 

 Basin Study Task 1a: Analyze Existing Water Supply and Demand 
Datasets will be compiled that describe 
historical and current water supply and 
demand. These datasets will be used for 
comparison against projected future 
conditions, to help Basin Study participants 
understand the scale of projected changes. 
This Task will be completed in a two-fold, 
parallel process, performed by the Modeling 
Team and the individual Sectoral Committees. 

The Modeling Team will use historical 
observed hydroclimate datasets, as well as 
calculated values in the current version of 
URGWOM for some parameters, to characterize historical water supply and demand. Please note 
that URGWOM is continually updated to best represent the current operational rules, and 
therefore the calculated parameters might not perfectly match historic conditions. 

Other models, such as groundwater models or a system-dynamics model used by a municipality, 
may be used to evaluate particular aspects of the water management system in the basin. If such 
models are provided, they must be documented and deemed unbiased, and they may then be used 
by Basin Study Partners in addition to URGWOM. In such cases, similar background 
information on specific water supply or demand characteristics portrayed by that model will be 
compiled for comparison to projected future conditions. As defined in Section 2.2.3.2., Modeling 
Team Responsibilities, any external models proposed to be used in the Basin Study will be 

Modeling Team: Develop datasets on 
URGWOM simulation(s) of current 
conditions (Reclamation); develop datasets 
for other models, as needed (non-Federal 
Partners).  
 
Sectoral Committees: Report on current 
water supply and demand for each Sector, 
such as water use and needs. 
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subject to extensive review for credibility and bias by the Steering Committee and appropriate 
Technical Committees, including the Modeling and Trade-off Analysis Tool Development 
Technical Committee. 

Each Sectoral Committee will be responsible for providing a report on the Sector’s current water 
supply and demand, such as water use and needs and water-use timing. These reports will 
summarize the individual Sectors’ historical and current water demand and any supply gaps the 
Sector is experiencing or expects to experience in the future. This exercise will vary greatly 
between Sectors, based on each Sector’s water management authority and purview. These 
analyses may be qualitative and/or quantitative, based on the Sector’s discretion and status. For 
example, the Non-Governmental Organizations Sector may choose to write a broad overview of 
supply and demand imbalances in the Study Area (which can be closely tied to their efforts in 
Task 2a); while the Agricultural Sectoral Committee may be able to provide more specific 
information on historical water use and expected future demand, which the Modeling Team can 
integrate into URGWOM and other models. It is the responsibility of the Steering Committee 
(summarized by Sectoral Committee chairs) to identify any gaps in current water supply and 
demand that is missed by the various Sectoral Committees. For example, there will not likely be 
a Sectoral Committee solely devoted to groundwater and domestic well use, as this is not Sector 
in itself. However, the Steering Committee, and Sectoral Committees as appropriate, will be 
tasked with identifying this gap in water use data and account for it. 

The Tribal Sectoral Committee and its individual members will guide the Modeling Team on 
how they would like to be portrayed in the modeling. It is critical to consider Pueblo water rights 
when assessing current and future uses and the Study will use the expertise of the Pueblos 
themselves to do so. 

 Basin Study Task 1b: Develop Baseline Projections of Future Water Supply 
and Demand 
This Decision Making for Deep Uncertainty 
(DMDU) approach (Groves, 2021) will guide 
the development of baseline projections for this 
study. Reclamation, with input from the non-
Federal partners, will develop a diverse suite of 
distinct projections of future water supply and 
demand for the Study Area, which will serve as 
a basis for the modeling and analysis 
performed in the Basin Study. The suite of 
projections will encompass a range of plausible 
hydroclimate futures—each of which will be 
considered equally likely for purposes of this 
study. These projections will be simulated in URGWOM, using current development conditions 
(including population, riparian evapotranspiration, and other demand inputs) and operating rules 
to develop baseline projections for the distinct possible hydroclimate futures. As specified in 
Attachment 1: Required Elements, the baseline projections will consider the following factors in 
terms of their effects on the input parameters to URGWOM. These are projected changes from 
historical records based on these possible hydroclimate futures.  

• Changes in snowpack 

Modeling Team: Model baseline 
projections for selected storylines: report 
on storyline selection process.  
 
Steering Committee: Approve the final suite 
of hydroclimate projections that will be 
developed into water supply and demand 
projections. 

ekelly
Sticky Note
This language was added to address concerns that gaps in participants' water supply and demand may not be identified by Sectoral Committees. It also addresses the Basin Study's approach to Pueblo water rights and use.
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• Changes in timing and quantity of runoff 
• Changes in groundwater recharge and discharge 
• Any increases in the demand for water (including population, riparian evapotranspiration, 

and other demand inputs) 
• Any changes in the rate of reservoir evaporation 

The set of plausible hydroclimate futures developed in this task will provide a set of baseline 
projections that will be use as a foundation for Required Elements 3 and 4, in which these 
baseline conditions will be compared to future conditions that incorporate changes in 
infrastructure, operations, or population. This allows for the development of adaptation strategies 
that perform well across a range of plausible future scenarios. Strategies that are tailored to 
perform best under a certain future scenario but may not perform positively in others can still be 
considered but the Steering Committee will determine which adaptation strategies are further 
modeled and analyzed.  

Water supply and demand projections will be developed in four steps: 

1. Review and use the climate projections that have been developed using the Coupled 
Model Inter-comparison Project Phase 5 (CMIP5) suite of Global Climate Model (GCM) 
simulations and will include future scenarios with both lower and higher greenhouse-gas 
emissions. These GCM simulations will be downscaled and bias corrected to reflect the 
impacts of local conditions such as topography. 
 

2. Review and use hydrology projections that have been developed from the downscaled 
and bias corrected climate projections described above that have been used as input to 
hydrologic (rainfall/runoff) models, including the Precipitation Runoff Modeling System 
(PRMS) and the Variable Infiltration Capacity (VIC) model. 
 

3. Reduce the full suite of climate and hydrology projections to several projections, referred 
to as storylines, that represent a diversity of ways that the climate and hydrology in the 
basin might evolve over this century, including a diversity of changes in basin 
temperatures, precipitation patterns and seasonal patterns of water availability. Basin 
Study Partners will have an opportunity to provide feedback on the hydroclimate 
characteristics that should be considered to determine the range of future storylines. The 
Steering Committee will approve the final suite of hydroclimate projections that will be 
developed into storylines in the following step. However, the DMDU approach offers a 
wide range of analysis and the Steering Committee will work with the Modeling Team to 
determine which specific elements of the approach, beyond the storyline approach, will 
be applied in this Study. 
 

4. Use URGWOM to simulate the performance of the climate and hydrology projections 
associated with each storyline to forecast how the baseline projections that show the 
performance of current infrastructure, operations, and rules play out in each storyline, as 
a basis for developing adaptations. 
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These steps will be led by Reclamation with support from the National Center for Atmospheric 
Research and the U.S. Geological Survey (USGS). 

3.2. Required Element 2: Analyze How Existing Water and Power 
Infrastructure and Operations Will Perform 

 Basin Study Task 2a: Summarize Current Infrastructure, Operations, and 
Significant System Components 
Each Sectoral Committee will 
summarize the current conditions of 
its Sector, continuing the analyses 
described in Task 1a. As applicable, 
this summary will include water 
users’ needs and how those needs are 
met, as well as water and power 
infrastructure, operations, and policies 
that impact the Sector as described by 
the Sectoral Committees. Sectoral 
Committees that do not have water 
and power infrastructure and management authority will focus on other significant system 
components, such as instream flows or habitat conditions. Sectoral Committees are encouraged 
to engage within their communities to gather widespread input and feedback on these current 
conditions and needs. One Public Meeting (defined in Section 5.2.1.) will solely be focused on 
gathering this type of input. 

Basin Study Partners recognize—and final reports and visualization tools will explicitly 
recognize—that these summaries are not necessarily comprehensive and may be generalized due 
to the various constraints of the Basin Study, including reasonable privacy of individual water 
users and Basin Study Partners, dependent on public data availability. 

Reclamation will develop a similar summary of key parameters for Reclamation facilities and 
operations that are not included in Sector summaries. Each Sectoral Committee will define its 
own parameters for characterizing current conditions in its sector and will submit this list of 
parameters to the Steering Committee. The Steering Committee will consolidate these 
parameters into a master list of parameters to consider when comparing the impacts of adaptation 
strategies on values (defined in next Task). 

 Basin Study Task 2b: Identify Sectoral Values and Vulnerabilities  
Each Sectoral Committee will identify a set of values that it holds for the Rio Grande basin and 
associated ecological and cultural systems. These defined values can be used as metrics that will 
help guide the subsequent modeling of adaptation strategies and the development of the 
interactive Trade-off Analysis Tool. Each Sectoral Committee will also identify known system 
vulnerabilities in terms of the identified values.  

The Steering Committee, which made up of Sectoral Committee representatives, will be charged 
with taking a deep dive into the values and vulnerabilities identified by the Sectoral Committees. 

Sectoral Committees: Provide System Overview 
Reports: baseline information on infrastructure, 
operations, and system components for individual 
sectors.  
 
Steering Committee: Review and consolidate all 
Sectoral System Overview Reports. 

ekelly
Sticky Note
This was added to ensure thorough review of the values. While a separate committee can be created by the Steering Committee, we didn't want to necessarily prescribe how this gets completed.
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The Steering Committee itself can perform this 
task or it can identify a Technical Committee 
that must be made up of representatives from 
each Sector. This entity, either the Steering 
Committee itself, or the appointed Technical 
Committee, will be presented to by each 
Sectoral Committee to "stress test" the 
committee's list of values, merge some if 
possible, clarify core values vs. subsidiary 
values, and generally try to sharpen and 
simplify the list of values, and also add new 
values that might emerge through the 
discussion. [Note: merging or adding values 
would be subject to full consensus of the 
Sectoral Committee members, so that the 
modified list of values continues to reflect the 
consensus view of that particular Sectoral 
Committee.] 

The Steering Committee will then compile the revised lists of all the Sector Committee values 
into a draft "Charter of Water Values" that would include every value identified by the sector 
committees without judgement about practicality or conflicts with other values. [Similar values 
identified by two or more sector committees could be consolidated into a single value statement 
with the consent of the committees concerned.] The values will be grouped by themes (e.g., 
social values, economic values, etc.).  

A final set of all Sectoral and basin-wide values will be compiled by the Steering Committee and 
include any necessary description(s) of values. Importantly, the Steering Committee will not 
remove or add Sectoral values, unless the respective Sector agrees the value is adequately 
addressed as a basin-wide value and would like to add or remove the value in question 
themselves. These values will be presented at an all-Partner Basin Study meeting to identify any 
important missing values. All of the Partners, MOA signatories, will agree upon this final list of 
values. These values will not be placed in a hierarchy, they will instead be used to 
comprehensively characterize and compare the impacts of projected changes. 

 Basin Study Task 2c: Develop Signposts and Thresholds for Values 
A signpost identifies a condition in which a 
value is compromised, or at which 
compromise is imminent. Signposts reflect 
indicators along a trajectory. A threshold 
identifies a point at which conditions in the 
basin are no longer suitable to sustain a 
certain value. Thresholds reflect points of no 
return, or system failure points. 

Sectoral Committees: Identify and describe 
signposts and thresholds associated with 
values from 2b. 
Steering Committee:  
Review basin-wide signposts and thresholds 
submitted by Sectoral Committees. 
Synthesize cross-sector signposts and 
thresholds.  
Organize a Technical Committee, if needed, to 

  

Sectoral Committees: Provide summary reports to 
describe the values and vulnerabilities of each 
sectoral group.  
 
Steering Committee:  
Synthesize Sectoral, cross-sector, and basin-wide 
values. Review all the values and identify potential 
overlap or values common across the Basin Study 
Area and sectors and facilitate discussion of values 
amongst some or all Basin Study Partners, as 
appropriate. 
 
Compile a final set of all values (including 
descriptions and vulnerabilities) 
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Each Sectoral Committee will identify signposts and thresholds for its respective Sectoral values. 
Each Sectoral Committee will also attempt to identify signposts and thresholds for basin-wide 
values. See the following example. 

A Sectoral Committee might identify a value such as “a river system that supports 
healthy populations of various fish species.” A signpost in this scenario might be rising 
water temperature or ill-timed drying of critical habitat. A threshold for this example 
may be a certain level of fish die-off or the identification of conditions where fish survival 
is impossible. 

The Steering Committee will oversee, and review identifying review basin-wide signposts and 
thresholds and may organize a Technical Committee to address discrepancies. When applicable, 
basin-wide values will include more signposts and thresholds to be representative of all Sectors 
rather than towards fewer signposts and thresholds to be concise. 

Some signposts and thresholds may already be well-established in the Basin Study Area; 
however, Sectoral Committees will be encouraged to review relevant scientific literature and 
research from experts within their Sectoral Committee, throughout the Basin Study Area, and 
from other locations to also consider signposts and thresholds that may not yet have been 
considered in the Study Area. 

Whenever possible, signposts and thresholds should be quantifiable in URGWOM, or in other 
models used in the Basin Study. The baseline projections developed in Task 1b can be used to 
assess whether those signposts and thresholds have a threat of being reached in the representative 
storylines in the absence of adaptations. Qualitative signposts and thresholds may be identified 
and used with the understanding that their representation in modeling results and interactive tools 
may be limited. 

As signposts and thresholds are identified, Sectoral Committees will also develop detailed 
summaries of how they relate to the respective values and why they were chosen, with support 
from technical experts, as appropriate. This information will be presented in the final, interactive 
decision-support tool. 

Please see Attachment 4. Background on a System Resilience Assessment, for more information 
on evaluating systems for resilience and identifying system thresholds. 

 Basin Study Task 2d: Evaluate the Impact of Baseline Projections 
Each Sectoral Committee and 
Reclamation will evaluate how its 
current system and operations (as 
summarized in Task 2a) will perform 
under projected future conditions, 
developed in Task 1b, expressed in 
terms of Sectoral values, signposts, 
and thresholds, identified, and 
developed in Tasks 2b and 2c.  

Modeling Team and Sectoral Committees: Develop 
Baseline Projections and baseline impact reports by 
Sector for identified values. 
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3.3. Technical Sufficiency Review 1: Tasks 1 and 2  

Technical Sufficiency Reviewers will review the development of projections, current conditions 
summaries, and values frameworks developed in Tasks 1 and 2. See Technical Sufficiency 
Review schedule in Section 2.2.6.2. Technical Sufficiency Reviewer Responsibilities. 

3.4. Required Element 3: Develop Appropriate Adaptation and 
Mitigation Strategies 

 Basin Study Task 3a: Conceptualize Adaptation Strategies 
Sectoral Committees will develop potential adaptation strategies and submit them to the Steering 
Committee. Each adaptation strategy should address details including, but not limited to: 

• The goal or purpose of the adaptation strategy 
 

• Components of the adaptation strategy, including any changes in infrastructure or water 
management policies or actions 
 

• A general assessment of anticipated costs associated with the strategy 
 

• Expected outcomes, including benefits and challenges 

It is expected that the costs, benefits, and 
challenges detailed in the adaptation strategy 
submissions will be primarily qualitative, rather 
than quantitative. The purpose of Task 3b: Model 
Adaptation Strategies will be to quantify the 
outcomes of selected adaptation strategies. The 
submissions should provide enough detail for a 
Technical Committee to develop a plan to model 
the strategy as intended by the Sectoral 
Committee, or to evaluate the strategy, either 
qualitatively or quantitatively, by another method. 

The number of modeling and other analyses to be 
performed must be limited to stay within time and 
budget constraints. The Steering Committee will 
prioritize submitted adaptation strategies for 
further analysis. The Steering Committee will 
attempt to make these decisions by consensus. 

Sectoral Committees: Develop the adaptation 
strategy Proposals 
 
Steering Committee:  
Lead an All-Partners discussion to decide which 
adaptation strategies will be modeled/evaluated. 
   
Prioritize adaptation strategies that will be 
further analyzed. 
 
Appoint Technical Committees to evaluate the 
strategies to be further analyzed 
 
Technical Committee:  
Provide detailed descriptions of adaptation 
strategies selected for further analysis. 
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 Basin Study Task 3b: Model 
Adaptation Strategies 
The Steering Committee will form Technical 
Committees to evaluate each selected 
adaptation strategy individually. The Technical 
Committees will perform an analysis of each 
proposed alternative, and develop a written 
summary of that analysis, which will include a 
description of how signposts and thresholds 
might be affected by the adaptation strategy. If 
it is appropriate to simulate the alternative in 
URGWOM, or another model being used by a 
Basin Study partner, the Technical Committee 
will provide a detailed plan for this modeling, 
describing the model set-up for the simulation.  

The written analysis and modeling plans 
developed by the Technical Committees will be reviewed and approved by the Steering 
Committee and will then be passed on to the Trade-off Analysis Tool Development Technical 
Committee and the Modeling Team to plan and support modeling the adaptation strategies. 

 Basin Study Task 3c: Group 
Adaptation Strategies into Portfolios 
The Steering committee will form one or 
more Technical Committees to combine the 
selected adaptation strategies into portfolios 
that represent how these strategies could 
interact or complement each other. These 
portfolios will be modeled by the Modeling 
Team in URGWOM, and potentially in other 
models being used by Basin Study partners. 
Again, the frequent interaction between the 
Modeling Team, the respective Technical 
Committees, and the Steering Committee 
will ensure oversight and scientific integrity, 
see Section 1.6, Ensuring Scientific 
Credibility, Validity, and Integrity. 
Information regarding how the selected 
adaptation strategies will be modeled, evaluated, and prioritized for further analysis will be 
documented by these Technical Committees. 

 

Steering Committee: Create and oversee 
Technical Committees. 
 
Provide project management. 
 
Technical Committees and Modeling 
Team:  
Develop technical analysis and modeling 
plans for each adaptation strategy selected 
for analysis.  
 
Develop modeling results for each selected 
adaptation strategy.  

Steering Committee: Lead an All-Partners 
discussion to present modeled adaptation 
strategies and conceptualize which adaptation 
strategies might be grouped together and 
modeled as portfolios. 
 
Technical Committees and Modeling Team:  
Conduct technical analysis and modeling 
plans for each portfolio selected for analysis.  
 
Model portfolios.  
 
Summarize the modeling results for each 
selected portfolio. 
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3.5. Technical Sufficiency Review 2: Task 3 

Technical Sufficiency Reviewers will review the adaptation and mitigation strategies developed 
in Task 3  

3.6. Required Element 4: Develop Quantitative and Qualitative 
Trade-off Analyses 

One of the outcomes of the Basin Study will be an interactive visualization tool that will detail 
holistic, basin-wide trade-off considerations among adaptation strategies for decision-makers and 
decision-making processes outside the scope of the Basin Study. The tool will allow a user to 
compare modeling results between adaptation strategies, and portfolios of adaptation strategies, 
in terms of key basin parameters, to gain insight into how those adaptations might, or might not, 
impact various values held by decision-makers. It will also show how adaptations affect whether 
conditions in the basin, in terms of key basin parameters, might approach system signposts and 
thresholds.  

The tool will incorporate much of the information included in the Final Report and will 
complement the static presentation of the results in the Final Report. The tool will include links 
to summary reports or background information compiled throughout the Basin Study. 

 Basin Study Task 4a: Design and 
Plan the Trade-off Analysis Tool 
The Modeling and Trade-off Analysis Tool 
Development Technical Committee will 
design and develop the Trade-off Analysis 
Tool. This committee will consider input 
from all of the Sectoral Committees and the 
Modeling Team to define challenges 
inherent in modeling tools and to determine 
what the Trade-off Analysis Tool will be 
able to accomplish and what its limitations 
will be.  

 Technical Sufficiency Review 3: Task 4a 
Technical Sufficiency Reviewers will review the design and planning of the Trade-off Analysis 
Tool in Task 4a.  

 Basin Study Task 4b: Develop Trade-off Analysis Tool 
The Steering Committee will be responsible for the development of this tool and for making it 
available to decision makers and the public. The Steering Committee will establish a Trade-off 
Analysis Tool Technical Committee that will work throughout the entire Basin Study to develop 
the tool, specify its inputs assumptions, and outputs, and work with Reclamation to make it 
usable. 

Steering Committee:  
Oversee the development of the Trade-off 
Analysis Tool. 
Provide the Final Interactive Decision-Support 
Tool. 
 
The Modeling and Trade-off Analysis Tool 
Development Technical Committee 
Determine how the tool will work.  
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 Basin Study Task 4c: Beta-Test 
Trade-off Analysis Tool 
The Steering Committee will host an All-
Partner meeting to present the Trade-off 
Analysis Tool. The Technical Committee 
will work with all Partners to allow the 
Partners to test the tool and provide 
feedback. As needed, the Technical 
Committee and modelers would be available 
to explain how the tool works and to adjust 
the tool as determined by the Steering 
Committee. This will be an iterative process 
that takes place over a series of meetings 
and trial periods. 

3.7. Element 5: Reporting, Communication, and Review 

The following tasks will be completed throughout the Basin Study. 

 Basin Study Task 5a: Compile Final Report 
and Archives 
The Steering Committee will direct the compilation of 
summary reports developed over the course of the study 
into a final Basin Study report. It will also be responsible 
for the completion of report documentation, development 
of any missing material, and writing of the report 
summary, conclusions, and next steps. The final report 
will include an overview of the Basin Study process, 
accomplishments (including the task deliverables), and 
the public participation and outreach process.  

All Basin Study Partners, through the Sectoral and other Technical Committees, will ensure that 
the information included in the report and tool appropriately reflect the work they have done and 
the decisions they have made throughout the prior tasks of the Basin Study. Basin Study partners 
will be given at least 30 days to review and comment on a draft final report. The Steering 
Committee will designate the report as ready for Reclamation review and approval once it deems 
that all comments from Basin Study Partners have been adequately addressed. Once the report is 
approved by Reclamation, it will be reviewed by the Department of Interior and Office of 
Management and Budget. 

Basin Study archives will include documenting: 

• Major decisions 
 

• Reviews (i.e., documents provided to each Technical Sufficiency Reviewer and the 
comments these reviewers provide to the Basin Study Partners)  

Trade-off Analysis Tool Technical Committee 
and Modeling Team: 
Develop the tool.  
 
All Partners:  
Test the tool and provide feedback 
 
Steering Committee 
Oversee testing and determine any needed 
adjustments 

Steering Committee  
Compile and finalize report and 
archives 
 
All Partners  
Review the report 
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• Summary of participation and outreach (e.g., newsletters written and agendas from 

Quarterly Basin Study All-Partner Meetings, Steering Committee Meetings, and Public 
Meetings) 

 Basin Study Task 5b: Conduct Communication and Outreach 
Reclamation and the non-Federal partners to this Basin Study will conduct communication and 
public outreach throughout this study. See Section 5. External Communication and Outreach 
Plan.  

 Success Metrics 
The Trade-off Analysis Tool and Final Report will be considered successful if they: 

• Provide enough information for decisionmakers and stakeholders to use the tool to 
evaluate potential impacts. 
 

• Are usable so that external reviewers, decisionmakers, and stakeholders can understand: 
 

o How analyses were conducted and how the results are intended to be interpreted 
(e.g., model assumptions, equations, and projections, assumptions)  
 

o Trade-off considerations for adaptation strategies or portfolios  
 

o Interconnected implications between ecological, social, and cultural systems 
 

o Interrelated framework in which adaptation strategies were created (e.g., values, 
signposts, thresholds, physical properties) 
 

o The policy and management framework that would support or need to change for 
each adaptation strategy 
 

o The equity implications of some of these adaptations and ensure that communities 
facing the biggest impacts from water shortages etc. are prioritized 

 
o That the product tool is usable, credible, accessible, and applicable to water 

planning decision making 

3.8. Technical Sufficiency Review 4: Tasks 4b - 5 

As a specific review to evaluate the success of this project, in all reviews, Technical Sufficiency 
Reviewers will be asked to qualitatively rate and comment on how well the Basin Study: 

• Uses the best available science 
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• Clearly communicates technical methods and results 
 

• Clearly communicates potential conflicts of interest 
 

To be successful, the project will address any concerns raised by the Technical Sufficiency 
Reviewers.  
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4. Study Deliverables and Schedule 
Table 1 summarizes the study deliverables and Table 2 the schedule.  

Table 1: Study Deliverables 

Task # Task Name Deliverable 

1a Analyze Existing Water 
Supply and Demand 

*Datasets and summary of URGWOM simulation(s) of current 
conditions.  
*Sectoral Committee reports on current water supply and demand 
for each sector, such as water use and needs.  

1b 
Develop Projections of 
Future Water Supply and 
Demand 

*Report on storyline selection process 
*Descriptions and graphs of modeled baseline projections for 
selected storylines 

2a 

Summarize Current 
Infrastructure, Operations, 
and Significant System 
Components 

*System Overview Reports: baseline information on infrastructure, 
operations, and system components for individual sectors. 

2b Identify Sectoral Values 
and Vulnerabilities 

*Values and Vulnerabilities Assessment: summary reports of the 
values and vulnerabilities of each sectoral group. 

2c Develop Signposts and 
Thresholds for Values *Report of signposts and thresholds associated with values from 2b. 

2d Evaluate the Impact of 
Baseline Projections *Baseline impact reports by Sector for identified values. 

3a Conceptualize Adaptation 
Strategies 

*Adaptation Strategy Proposal 
*Conceptual descriptions of adaptation strategies selected for 
further analysis.  

3b Analyze and Model 
Adaptation Strategies 

*Technical analysis and modeling plans for each adaptation strategy 
selected for analysis.  
*Modeling results for each selected adaptation strategy. 

3c 
Group Adaptation 
Strategies into Portfolios; 
Model Portfolios 

*Technical analysis and modeling plans for each portfolio selected 
for analysis.  
*Modeling results for each selected portfolio. 

4a Design and Plan the 
Trade-off Analysis Tool *Requirements document for the Trade-off Analysis Tool 

4b Develop Trade-off 
Analysis Tool *Final Interactive Trade-off Analysis Tool 

4c Beta-Test Trade-off 
Analysis Tool *Comments from all partners 

5a Compile Final Report *Final report that satisfies all required elements of this Plan of Study 
and is approved by the Steering Committee 

5b Conduct Communication 
and Outreach *Communication and Outreach Report, Notes from meetings 

5c Complete Technical 
Sufficiency Reviews 

*Compiled comments on approach, report, and Trade-off Analysis 
Tool 
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Table 2: Proposed Task Schedule 

Task # Task Name Yr
. 1

 Q
1 

Yr
. 1

 Q
2 

Yr
. 1

 Q
3 

Yr
. 1

 Q
4 

Yr
. 2

 Q
1 

Yr
. 2

 Q
2 

Yr
. 2

 Q
3 

Yr
. 2

 Q
4 

Yr
. 3

 Q
1 

Yr
. 3

 Q
2 

Yr
. 3

 Q
3 

Yr
. 3

 Q
4 

1a Analyze Existing Water Supply and Demand X X           

1b Develop Projections of Future Water Supply 
and Demand X X X          

2a Summarize Current Infrastructure, Operations, 
and Significant System Components X X X          

2b Identify Sectoral Values and Vulnerabilities X X           

2c Develop Signposts and Thresholds for Values  X X          

2d Evaluate the Impact of Baseline Projections   X X         

3a Conceptualize Adaptation Strategies     X X       

3b Model Adaptation Strategies       X X     

3c Group Adaptation Strategies into Portfolios         X    

4a Design and Plan the Trade-off Analysis Tool  X X X X         

4b Develop Trade-off Analysis Tool    X X X X X X X X X 

4c Beta-test Trade-off Analysis Tool         X X   

5a Compile Final Report           X X 

5b Conduct Communication and Outreach X X X X X X X X X X X X 

5c Complete Technical Sufficiency Reviews     X    X X   

“Yr.” is an abbreviation for “Year” and “Q” is an abbreviation for “Quarter”, so, for example, “Yr. 1 Q1” refers to “Year 
1, Quarter 1” of the Basin Study. Year 1, Quarter 1 of the Basin Study begins when Reclamation signs the MOA. 
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5. External Communication and Outreach 
External communication and outreach activities will be conducted throughout the Basin Study. 
One of the first tasks that the Steering Committee will likely need to undertake is identifying a 
Technical Committee directly responsible for working with Reclamation staff on developing and 
implementing a comprehensive Communications and Outreach Plan. 

5.1. Goals 

The goals for the communication and outreach conducted for the Basin Study are to ensure that 
members of the public and Basin Study Partners are informed about the work being done and to 
provide an opportunity for the public and Basin Study Partners to have input into the Basin Study 
development. It is also a goal for these communications and outreach activities to target and 
reach historically underrepresented groups and communities.  

5.2. Communication Venues and Schedules  

Public outreach and communication meetings will occur twice every year. Newsletters will be 
distributed quarterly. Press releases, flyers, and social media posts will be distributed as actions 
and results warrant. A communication plan will be developed and lists of email contacts will be 
kept.  

 Strategic Public Meetings 
Public meetings will be held at rotating locations throughout the Basin Study Area or virtually, if 
appropriate. The Steering Committee will determine the location and frequency (at least 
annually) for public meetings. The purpose of the public meetings is to provide opportunities for 
members of the public and organizations not participating in the Basin Study to receive 
information about the progress of the Basin Study and provide feedback. Thus, these meetings 
will be scheduled strategically to ensure effective public participation and education.  

With the advice and participation of the Steering Committee, the Co-leads will plan, publicize, 
conduct, and report on public meetings.  The meetings will be scheduled each year of the 
program at times when the Basin Study has important progress or interim results to report that 
should be of public interest.  These meetings will be held at rotating locations throughout the 
Basin Study Area, or virtually if appropriate. The purpose of the public meetings is to provide 
opportunities for members of the general public and organizations not participating in the Basin 
Study to receive information about the purpose, progress and plans of the Basin Study and to 
provide feedback. The meetings will be recorded and posted on the webpage to ensure all 
meetings are accessible to interested parties throughout the Study Area. Invitations to the public 
meetings will be posted on the Basin Study webpage, sent through Reclamation’s Basin Study 
stakeholders email list, posted in Co-lead offices and in the offices of other Basin Study Partners, 
as appropriate, publicized through press releases to media entities (print, radio, and television) 
throughout the Study Area, and distributed through other pre-existing channels of 

ekelly
Sticky Note
We received comments that asked for a separate entity that was tasked with the communications and outreach activities in the Study. This section give the Steering Committee the flexibility to create a group like this.

ekelly
Sticky Note
This section was expanded upon to provide more detail on how these meetings would be planned and advertised.
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communication that exist within Basin Study Partner agencies. The meetings will be recorded 
and posted on the webpage to ensure all meetings are accessible to interested parties throughout 
the Study Area.  

 Webpage 
A webpage for the Basin Study will be created by Reclamation and the Co-Leads to disseminate 
information to community members in the Study Area. The webpage will be updated 
periodically by Reclamation staff to include information about upcoming public meetings, 
provide meeting materials for the public meetings, Basin Study documents, information on the 
co-leads of the Study, as well as the various Sectoral Committees and participants, and a place 
for individuals and organizations to sign up for the email distribution list. Basin Study Partners 
may also post Basin Study descriptions with a link to the Basin Study webpage on their own 
websites. 

 Newsletter 
A newsletter will be written by Co-Lead organizations’ personnel quarterly, providing Basin 
Study progress updates and news about upcoming public meetings. The newsletters will be 
posted on the Basin Study webpage, circulated through emailing lists, and posted in Co-Lead 
organizations’ division offices. 

 Social Media 
The Basin Study Co-Leads, and any willing Partners, will regularly post to various social media 
platforms to share information about the Basin Study, including meeting announcements, review 
periods, and Basin Study completion. 

 Administrative Record 
The Steering Committee Co-Chairs will document these outreach efforts and maintain an 
administrative record containing the factual, technical, and scientific material or data considered 
in making the decision, whether or not those materials or data support the decision.  

5.3. Success Metrics 

The success of the external communication and outreach activities will be defined by: 

• Continued attendance at the meetings by members of the public  
• Continued engagement and interest in the Basin Study by all Partners 
• Participation in meetings and/or the submission of feedback/comments  
• Number of website visits  
• Engagement on social media  
• Number of newsletter downloads or views 
• Feedback from public is openly received and responded to/acted upon in a timely manner 
• Accessible materials to diverse stakeholders, with a specific emphasis on marginalized 

communities 
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5.4. Contact Information 

As required by Reclamation, contact information of those who are participating in the Basin 
Study process will be provided when requested by a member of the public. A current list of all 
MOA signatories will be maintained on the Basin Study’s webpage as described in section 5.2.2. 
Webpage. 

5.5. US Department of Agriculture Southwest Climate Hub 
Adaptation Workshop 

A targeted outreach effort to the agricultural sector stakeholders in the Basin will be coordinated 
through an Interagency Agreement between the Reclamation and the U.S. Department of 
Agriculture (USDA) Southwest Climate Hub. This Sector makes up a substantial portion of 
water use in the Study Area and possesses the potential for significant and impactful adaptation 
strategies. Therefore, the USDA Southwest Climate Hub will host a workshop to develop climate 
adaptation strategies in the Study Area using the Northern Institute of Applied Climate Science’s 
Adaptation Workbook tool. The Southwest Climate Hub with then use the information gathered 
from this workshop to evaluate hydrologic implications of preferred adaptation strategies. The 
information gathered from this workshop and subsequent analysis will be integrated into the 
Basin Study as a detailed look at the Agricultural Sector in the Basin. 

For a detailed description of the Agricultural Adaptation Workshop, please see Attachment 7. 
Impacts of Agricultural Adaptation on Water Resources in the Upper Rio Grande Basin: 
Assessment for the Rio Grande Basin Study. This workshop series is expected to begin in 
October 2021.
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Attachment 1. Required Elements  
These required elements as described in Reclamation Manual Directives and Standards: WTR 
13-01 9A - D are: 

A. Projections of future water supply and demand, considering specific impacts 
resulting from climate change, including any risks related to the following factors 
identified in Section 9503(b)(2) of the SECURE Water Act of 2009 (the Act): 
a. Changes in snowpack, 
b. Changes in timing and quantity of runoff, 
c. Changes in groundwater recharge and discharge, and 
d. Any increase in: 

i. The demands for water as a result of increasing temperatures, or 
ii. The rate of reservoir evaporation. 

 
B. Analysis of how existing water and power infrastructure and operations will 

perform given any current imbalances between water supply and demand and in the 
face of changing water realities due to climate change (including extreme events such 
as floods and droughts) and population growth, including an analysis of the extent to 
which changes in the water supply will impact Reclamation operations and facilities 
as indicated in Section 9503(b)(3) of the Act, including: 
a. Ability to deliver water, including the impacts of drought, 
b. Hydroelectric power generation, 
c. Recreation, 
d. Fish and wildlife habitat, 
e. Applicable species listed as an endangered, threatened or candidate species and/or 

designated critical habitat under the Endangered Species Act of 1973 (Pub. L. 93-
205; 16 U.S.C. 11531 et seq.), 

f. Water quality issues (including salinity levels), 
g. Flow- and water-dependent ecological resiliency, and  
h. Flood control and/or management, including the impacts of extreme events. 

 
C. Development of appropriate adaptation and mitigation strategies to meet current and 

future water demands. Adaptation and mitigation strategies include, but are not limited 
to, the following: 

a. Modification of any reservoir or operating guideline in existence, 
b. Development of new water management, operating, or habitat restoration plans, 
c. Development of water conservation and demand reduction strategies or projects, 
d. Development of new water infrastructure, 
e. Development or expansion of water reclamation and reuse projects, 
f. Development or improvement of hydrologic models and other decision support 

systems, and 
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g. Development of a monitoring plan to acquire and maintain water resource data to 
strengthen the understanding of water supply and assist in future assessments and 
analysis. 
 

D. A quantitative or qualitative trade-off analysis of the adaptation and mitigation 
strategies identified. Such analysis will examine all proposed strategies in terms of their 
ability to meet the Basin Study objectives, the extent to which they minimize imbalances 
between water supply and demand and address the possible impacts of climate change, 
the level of stakeholder support, the relative cost (when available), the potential 
environmental impacts, or other attributes common to the strategies.
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Attachment 2: Steering Committee Charter 

Sectoral Committee Representative Responsibilities 

Each Sectoral Committee representative should attempt to best represent the interests of the 
Sectoral Committee that he or she represents, rather than simply representing a partner entity. If 
a Sectoral Committee selects a representative entity that is also a Co-Lead Partner (and therefore 
a Co-Chair entity on the Steering Committee), that individual shall receive two votes, one should 
be on behalf of the Sectoral Committee, and the other on behalf of the Co-Lead Partner. 

Sectoral Committee Representatives are expected to attend every Steering Committee meeting or 
designate an alternative to attend in their place. 

Co-Chairs Responsibilities  

For Steering Committee meetings, the Co-Chairs will collaboratively prepare agendas after 
soliciting input from Sectoral Committee representatives, coordinate meeting details, lead 
meetings and provide information to Sectoral Committee Representatives. Co-Chairs are 
responsible for recording meeting minutes; however, they may delegate this task to an individual 
not on the Steering Committee, as appropriate. Co-Chairs will make meeting agendas and 
minutes available to all Basin Study Partners; however, the Basin Study’s management 
structure’s intent is that Sectoral Committee Representatives will be the primary link between the 
Steering Committee and their respective Sectoral Committee. 

Similarly, for Quarterly Basin Study All-Partners meetings, the Co-Chairs will collaboratively 
prepare agendas, coordinate meeting details, lead meetings, and provide information to Basin 
Study Partners. 

Steering Committee Meetings 

The Steering Committee will hold at least six meetings per year. It is encouraged that these 
meetings be spaced every two months. 

Agendas and supporting documents for each Steering Committee meeting will be made available 
to Basin Study Partners prior to each meeting. Basin Study Partners may attend Steering 
Committee meetings; however, only Steering Committee Co-Chairs and Sectoral Committee 
Representatives and those included in the meeting agenda will contribute to and participate in the 
meeting. Agendas will include: 

• Meeting details, including time, location, and attendance, 
• Review and approval of previous meeting minutes and previous task assignments, 
• Summaries of Basin Study progress since the previous meeting, including presentations 

from Basin Study Partners, as necessary, 
• Creation of Technical Committees as needed to meet Study objectives, 
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• Assignment of tasks to Sectoral Committees and Technical Committees, and to individual 
entities and persons, as appropriate, 

• Discussion of Basin Study progress, goals, and timeline.  

Decision-making Process 

If the Steering Committee must vote on a decision, each Co-Chair and each Sectoral Committee 
Representative will receive one vote.  

The Steering Committee will be guided by principles of inclusivity, consensus, and consent (See 
Section 5.4.1. Training). It will commit to making decisions and fulfilling responsibilities with 
the consensus of all its members. If there are dissenting votes on a decision that needs to be made 
by the Steering Committee, efforts will be made to build consensus, considering the Basin Study 
Guiding Principles and Ground Rules (see Section 1.5). The issues may be added as a consensus-
building topic in the agenda for the next meeting, or an additional meeting may be added if time 
doesn’t allow for the topic to be tabled until the next meeting. The second time a vote is 
conducted on the same decision, the decision will be made by a super-majority of 65%. In the 
rare occasion that a vote is necessary, a dissenting report will be solicited and recorded.
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Attachment 3. Consensus Building Approach 
and Training 
Participants in the Basin Study will investigate hosting a professionally designed and delivered 
training in consensus building and decision making for all partners. Such training will pave the 
way for stakeholders with broadly diverse interests to make effective and inclusive decisions, 
and to support higher level policy initiatives based on these decisions. (See Attachment E for 
more information.) Training in consensus building focuses on helping participants understand the 
underlying interests and values of each person in the process—the “why” underlying their 
positions.  

Training can help set the stage for future success of those processes by building trust and 
consensus building skills among the Basin Study participants. Many Basin Study stakeholders 
also will be engaged in the subsequent water planning and adaptation implementation. The extent 
to which stakeholders can find common ground through consensus building and decision making 
will positively influence not only those directly involved but also public perception and trust in 
the process. 

What is Consensus?  

A working definition: “Everyone in the group supports, agrees to or can live with, a particular 
decision. In the end, everyone can say, “I believe you understand my point of view. I believe I 
understand your point of view. Whether or not I prefer this decision above all others, I will 
support it because it was reached fairly and openly.” Prof Wm. Ouchi, UCLA School of 
Management. 

What is the Consensus Building Approach (CBA)? 

It is a problem-solving and decision-making strategy based on two fundamental actions: First, 
separating the people from the problem; and second, focusing on separate and mutual interests 
rather than positions. It relies on joint fact-finding and objective standards for evaluating options. 
It builds long term relationships through respect, truthfulness, clarity, equity, and trust.  

How is CBA Different from "Positional” or “Chip and Trade 
Negotiation?” 

• It promotes creative solutions 
• It identifies ways to satisfy the interests of several parties with one solution 
• It focuses on “making the pie bigger” rather than dividing up the existing one 
• It creates equitable solutions with strong buy in among multiple stakeholders 
• It generates agreements that last 
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Attachment 4. Background on a System 
Resilience Assessment 
The Basin Study will consider the ability of system components to withstand disturbances or 
change—that is, their resilience—for inclusion in the trade-off analysis. Resilience can be 
expressed as the capacity of a cultural, socio-economic, or ecological system to retain its 
essential function and identity as it confronts disturbance events, such as those resulting from 
climatic changes. This resilience analysis will investigate impacts that could potentially lead to 
the failure of cultural, socio-economic, or ecological systems or system components.  

In this analysis, the Basin Study will use the projections developed in the Basin Study to identify 
where the gap between supplies and demands are greater than the ability of these systems to 
adapt. These quantitative and qualitative analyses will identify system thresholds, the junctures at 
which these systems will no longer be able to perform their basic functions.  

Preparing for such extreme changes is difficult as there are uncertainties about the location, 
severity and timing of such events and the possibility that the magnitude of the resultant 
“resilience gap” might preclude effective adaptation that preserves the socio-economic structure 
of the affected area. Intergovernmental Panel on Climate Change investigations provide a 
generalized framework for addressing this issue: an iterative process of “monitoring, evaluation, 
learning and innovation” which benefits from “questioning assumptions and paradigms and 
stimulating innovation to encourage new patterns of response”. Within this context, a resilience 
assessment will identify and detail adaptations that require “low-regret” changes in behavior as 
well as adaptations that may or may not preserve the existing socio-economic structure. Implicit 
in the iterative process is the utility of not postponing these difficult discussions. 

It is possible that resilience assessment findings might produce considerations that might change 
the pros and cons of an adaptation. The most likely scenario would be when a trade-off might 
eliminate an important adaptation to a climate change effect that has a low to medium probability 
of occurring, but profound and lasting consequences if it does occur. 

It is assumed that most of the resilience considerations in this Basin Study will be qualitative in 
their analysis. However, when possible, quantitative analysis will be pursued. In both cases, 
attempts will be made to include the results within the developed trade-offs rubric. 
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Attachment 5: Previous Work that Will Help 
Guide the Basin Study 
The Basin Study will build on existing and ongoing studies, including: 

• Reclamation’s Upper Rio Grande Impact Assessment (Llewellyn, et al., 2013) 
• the New Mexico Dynamic State Water Budget planning project led by the New Mexico 

Water Resources Research Institute (New Mexico Water Resources Research Institute, 
2020) 

• the New Mexico Interstate Stream Commission’s Regional Water Plans (Including the 
Rio Chama, Taos, Jemez y Sangre, Middle Rio Grande, NW New Mexico and Socorro-
Sierra plans) (New Mexico Office of the State Engineer, Interstate Stream Commission, 
2020) 

• the New Mexico Office of the State Engineer’s Water Use by Category Reports 
• the Water Authority’s 100-year water plan (Albuquerque Bernalillo County Water Utility 

Authority, 2016) 
• The District’s Drought Contingency Plan (Middle Rio Grande Conservancy District, 

2019) 
• the USGS’ Upper Rio Grande Focus Area Study (USGS, 2019) 
• The Santa Fe Basin Study (Llewellyn, et al., 2015) 

These studies have evaluated water supply and demand trends, and will inform the trade-off 
analyses that are performed in this Basin Study and highlight the challenges that the basin is 
likely to face in the next 100 years, as increasing temperatures lead to significant changes in the 
region’s hydrology. 
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Attachment 6. Potential Adaptation Strategies 
to be Considered in the Basin Study 
Stakeholders who contributed to developing the Basin Study proposal developed a list of 
potential strategies that could be considered as a part of the development of structural and non-
structural options. Examples of adaptation strategies considered could include: 

• Improvement to water management, communication, and operational flexibility: 
 

o Integrated river basin management, which enhances communication between 
water managers at all levels, and acknowledges the interconnectedness of all 
components of the basin 
 

o Improved flexibility of water and reservoir management; multi-objective 
optimization of reservoir operations 
 

o Provision of real-time data to support management decisions with respect to the 
timing of flows and the distribution of water to users, as well as responses to 
extreme hydrologic conditions, including droughts and floods 
 

o Shortage sharing agreements within and across all human-use sectors and 
environmental needs  
 

o Water banking and other supply/demand transactions between willing parties 
 

o Improvements to groundwater management and flexibility, as well as protections 
against unsustainable use 
 

• Water conservation and efficiency improvements 
o River channel and invasive vegetation management 

o Municipal and agricultural water conservation 

o Efficiency improvements within acequias 

o Improvements in irrigation system metering, automation, and management 

o Reduction of reservoir evaporative losses 

o Water reuse and recycling 
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• Enhancement of water storage and management options 
o Upland watershed water storage or detention (through forest-health enhancements 

that improve accumulation and maintenance of snowpack, watershed detention, or 
infrastructure) 
 

o Storage or detention of water within the water distribution system (for example, 
within the Middle Rio Grande Conservancy District irrigation network, or outside 
of the network) 
 

o Aquifer storage and recovery 
 

o Enhancement of small water system capacity; mechanisms for funding for 
maintenance 
 

• Enhancement of ecosystems and ecosystem services 
o Watershed rehabilitation to enhance ecosystem function and services, 

biodiversity, and resilience (for example, efforts to increase upland forest 
resilience and reduce potential for uncharacteristically severe wildfire) 
 

o River and riparian rehabilitation to enhance ecosystem function and services, 
biodiversity, and resilience, and reduce the negative impacts of past river 
management 
 

o Enhancement of climate resiliency related to wetland protection and restoration, 
wetland action planning 
 

o Enhancement of watershed spaces between the uplands and riparian zones, often 
agricultural zones. 
 

• Reduction of risk 
o Reduction of risk of sediment plugs that inhibit water conveyance and cause 

flooding, through channel maintenance and improvements 
 

o Reduction of the vulnerability of aging infrastructure (for example, old earthen 
dams and diversion structures) 
 

o Reduction of the risk of uncharacteristically severe wildfire, and debris flows that 
might inhibit water conveyance, through improvements to forest resilience 
 

o Reduction of risk to snowpack maintenance from dust-on-snow events, such as 
through improved land-management practices 
 

• Development of new water sources 
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o Development of local brackish groundwater resources or drain brackish aquifers 
(at rates that do not significantly affect freshwater resources). 
 

o Imported water supplies from other basins 
 

o Non-potable and potable reuse 



 

1 

Attachment 7. Impacts of Agricultural 
Adaptation on Water Resources in the Upper 
Rio Grande Basin: Assessment for the Rio 
Grande Basin Study 
USDA Southwest Climate Hub Adaptation Workshop for Agricultural Partners in Rio 
Grande Basin Study: Lobatos Gage to Elephant Butte (Anticipated Start Date: October 
2021) 

Part I. Host a Workshop to Develop Climate Adaptation Strategies 
in the Rio Grande Basin in New Mexico 

Under Part 1, the USDA Southwest Climate Hub (SW Hub) will host a workshop with 
members of the agricultural community who are participating in the Basin Study. In this 
workshop, the SW Hub will present the impacts of climate change likely to be 
experienced by the participants, and work with them to develop adaptations to changing 
hydroclimate conditions that are worthy of additional exploration and modeling as part of 
the Basin Study. This workshop is primarily targeted at agricultural users that are 
participating in the Basin Study but can be expanded to include more stakeholders if there 
is interest. This exercise is meant to be a microcosm in the overall Basin Study that 
specifically targets agricultural water uses as this makes up a substantial portion of water 
use in the Rio Grande basin.  

The SW Hub staff, via a cooperative agreement with New Mexico State University, is 
planning to develop and host the workshop based on the Adaptation Workbook, 
developed by the Northern Institute of Applied Climate Science (NIACS: which hosts the 
Northern Forests Climate Hub). The Adaptation Workbook is a climate change tool for 
land management and conservation. 

Adaption Workbook (https://adaptationworkbook.org) provides a structured process for 
considering climate change impacts on lands, including forests (natural, managed, urban) 
or agricultural systems. While the workbook was originally conceived as a tool for 
working with forests in the Northeastern US, it is designed to be flexible and can be used 
in a wide variety of geographic locations and systems. 

The steps outlined in the Workbook include: 

1. Define goals and objectives, 
2. Assess climate impacts and vulnerabilities, 
3. Evaluate objectives, considering climate impacts, 
4. Identify adaptation approaches and tactics for implementation, and 
5. Monitor effectiveness of implemented actions. 

 

ekelly
Sticky Note
More clarity provided on this and timeline updated. This effort is a part of the Basin Study and will be integrated into the final report as a deep dive into the agriculture sector.
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The SW Hub plans to use this process with the agricultural community in the Rio Grande 
Basin in New Mexico. According to the authors “anybody with clear goals and 
knowledge about their local ecosystems can use the Workbook, whether they are making 
management decisions for individual parcels or across a broad landscape.” Due to the 
limited timeframe of this project, step 5 will not be completed as part of this project. 
However, the SW Hub will elicit expert input and feedback on (4), and potentially use 
this input and model results to assess the likely effectiveness of the recommended actions. 

The process will be applied in a workshop or focus group setting with members of the 
agricultural community and representatives from NIACS / NF Climate Hub. The SW 
Climate Hub will facilitate the meeting. The list of adaptation options generated by this 
activity will be compiled into a workshop summary report. We will then research existing 
literature and practice to characterize potential water savings associated with the 
recommended adaptation actions. 

Deliverables for Part I will include a workshop report that details the adaptation 
approaches and tactics identified for implementation and supporting literature. 

The intended long-term outcomes are improved understanding of potential agricultural 
adaptation options in the Rio Grande Basin in New Mexico, and the implications of 
different adaptation options for different sectors within the agricultural system. 

Estimated cost: $20,000 workshop costs and supporting travel. Payment will be made from 
Reclamation to USDA through an established Interagency Agreement and will count towards 
Reclamation’s cost-share requirement of the Study. 

Timeline: 

• March 2021: Begin workshop planning and networking with water managers. Define 
workshop outcomes with partners 

• August, September 2021: Finalize workshop date, location, attendees. 
• September 2021: Finalize agenda and workshop activities 
• October, November 2021: Workshop 
• January 2022: Draft workshop report completed and shared for input 
• March 2022: Workshop report completed 

 
Objective: Use the adaptation workbook process with water managers and farmers to develop a 
list of agricultural adaptation options for the area. 

Approach: A two-day in-person workshop following the adaptation workbook process for water 
managers and farmers. 
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Part II. Evaluate Hydrologic Implications of Preferred Adaptation 
Strategies. 

In 2015, the SW Hub conducted a Vulnerability Assessment of regional agriculture in the 
Southwestern US (AZ, NM, UT, NV, HI, CA) – available at: 
https://www.fs.usda.gov/treesearch/pubs/49341. 

This technical assessment treated vulnerability as a function of exposure, sensitivity, and 
adaptive capacity. In Part II, the SW Hub will refine this work for the agricultural lands of New 
Mexico upstream of Elephant Butte. 

Analysis performed by the SW Hub under Part II will include evaluation of potential options for 
crops under a warmer, drier climate and exploration of how agricultural water consumption 
might change. To do this, the SW Hub will use a spatially explicit framework within a 
Geographic Information System (GIS) to assess the changes in water use that may be expected if 

crops remain the same current crops are replaced with alternatives that require less water, water-
efficient irrigation becomes more widely adopted, more cropland is fallowed, or current 
uninsured crops are replaced with commodity crops that are eligible for insurance underwritten 
by the Risk Management Agency. (https://swclimatehub.info/rma/). 

Irrigated cropland acreage will be mapped in the study area for the Basin Study. Current crop 
types will be identified using a combination of irrigation district records and GIS coverage and 
multi-temporal satellite remote sensing to provide baseline estimates of water consumption. The 
SW Hub will then substitute different scenarios (conversion to different crops, conversion to 
more efficient irrigation systems) to provide estimates of changes in agricultural water 
consumption. 

Deliverables for Part II:  

• Summary report,  
• Quantitative estimates of changes in agricultural water consumption under different 

scenarios. 
The intended long-term outcomes are improved understanding for water managers and USDA 
agencies of how agricultural land use change in the study area for the Basin Study may increase 
or decrease water availability in the future. 

Estimated cost: $30,000. Payment will be made from Reclamation to USDA through an 
established Interagency Agreement and will count towards Reclamation’s cost-share requirement 
of the Study. 

Timeline: 

March 2022: map current cropland area, determine alternative likely adaptation options (with 
input from irrigation districts and acequias, Cooperative Extension, Farm Service Agency, NRCS 
and Risk Management Agency). 

June 2022: generate estimates of agricultural water consumption under different land 
use/cropping scenarios – for irrigated agricultural land in the Study Area. 

August 2022: Report writing. 

http://www.fs.usda.gov/treesearch/pubs/49341
http://www.fs.usda.gov/treesearch/pubs/49341
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October 2022: Submit final report. Objective: Understand water-savings potential of various 
adaptation options. Approach: Rely upon literature and geospatial modeling to identify the crop 
water use impacts of the preferred adaptation options. 

Objective: Understand water-savings potential of various adaptation options. 

Approach: Rely upon literature and geospatial modeling to identify the crop water use impacts of 
the preferred adaptation options. 
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Attachment 8. Cost Share Tracking Spreadsheet 
Template 
All MOA signatories are expected to track their time spent on Basin Study tasks, including 
participation in various Sectoral and Technical Committees. 
 
Template sent as a separate attachment.
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