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Water Supply Reserve Account – Grant and Loan Program 
Water Activity Summary Sheet 

May 18-19, 2016 
Agenda Item 18(d) 

 
Applicant: Yampa/White/Green Basin Roundtable 

Fiscal Agent: Colorado River Water Conservation District 

Water Activity Name: Yampa/White/Green Basin Implementation Plan Modeling 

Water Activity Purpose: Study: Nonconsumptive & Consumptive 

County: Routt, Garfield, Rio Blanco, Moffat 

Drainage Basin: Yampa/White/Green 

Water Source: Yampa/White and tributaries 

Amount Requested/Source of Funds: $150,000 Yampa/White/Green Basin Account (total grant 
request) 

  
Matching Funds: none required, none provided 
 
Staff Recommendation: 

Staff recommends approval of up to $150,000 from the Yampa/White/Green Basin Account to help 
fund the project titled: Yampa/White/Green Basin Implementation Plan Modeling. 
 
Water Activity Summary:  The Yampa/White/Green Basin Implementation Plan Modeling project 
provides the next steps to advance the Yampa/White/Green Basin Implementation Plan (BIP}. The 
project builds on previous BIP modeling efforts to help the basin roundtable (BRT) understand the 
potential benefits and impacts of identified projects and processes (IPPs), and ultimately, which IPPs 
may merit moving to the next stage of implementation. In addition, the project seeks to illuminate 
how operations in the basin would be affected by water rights administration. During the 
development of the model, the contractor will work closely with the full BRT, the modeling 
Subcommittee, and project proponents to deliver a fully documented, adaptable model that captures 
the vision and needs defined by the BRT. The effort is designed to solicit input from diverse 
stakeholders and build consensus on the most effective ways to meet identified  needs in the  basin. 
 
Objectives: 

• Maintain close communication between the contractor, the BRT Subcommittee, full BRT 
membership, and project  proponents; 

• Clearly define and document  modeling assumptions; 
• Foster understanding and consensus regarding the baseline model to ensure everyone is on the 

same page; 
• Provide modeling workshops to set up, run, and examine results "on the fly"; 
• Execute modeling simulations that examine  the IPPs individually and in combination, and; 
• Document final model results in concise technical memos, a final report, and a presentation to 

the BRT. 
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Discussion:  The proposed project aligns well with many of the Goals and Measurable Outcomes in 
the Yampa/White/Green Basin Implementation Plan, while simultaneously furthering the goals of 
Colorado’s Water Plan. 
 
Issues/Additional Needs:  No issues or additional needs have been identified.  
 
Threshold and Evaluation Criteria: The application meets all four Threshold Criteria. 
 
Tier 1-3 Evaluation Criteria: n/a 
 
Funding Summary/Matching Funds: none required, none provided 
 
CWCB Project Manager: Craig Godbout 
 
All products, data and information developed as a result of this grant must be provided to the CWCB 
in hard copy and electronic format as part of the project documentation.  This information will in turn 
be made widely available to Basin Roundtables and the general public and will help promote the 
development of a common technical platform.  In accordance with the revised WSRA Criteria and 
Guidelines, staff would like to highlight additional reporting and final deliverable requirements.  The 
specific requirements are provided below. 
 
Reporting:  The applicant shall provide the CWCB a progress report every 6 months, beginning 
from the date of the executed contract.  The progress report shall describe the completion or partial 
completion of the tasks identified in the scope of work including a description of any major issues 
that have occurred and any corrective action taken to address these issues. 
 
Final Deliverable:  At completion of the project, the applicant shall provide the CWCB a final report 
that summarizes the project and documents how the project was completed.  This report may contain 
photographs, summaries of meetings and engineering reports/designs. 
 
Engineering:  All engineering work (as defined in the Engineers Practice Act (§12-25-102(10) 
C.R.S.)) performed under this grant shall be performed by or under the responsible charge of 
professional engineer licensed by the State of Colorado to practice Engineering. 
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Water Activity Name – Yampa/White/Green Basin Implementation Plan Modeling 

Grant Recipient: Yampa/White/Green Basin Roundtable  
    (Fiscal Agent: Colorado River Water Conservation District) 

Funding Source: Yampa/White/Green Basin Roundtable Basin Account - $150,000, with an 
additional $51,173 from the River District (fiscal agent) in previously authorized YWG BIP finds.  

 

Introduction and Background 

The Yampa/White/Green Basin Implementation Plan Modeling project (project) provides the next steps 
to advance the Yampa/White/Green Basin Implementation Plan (BIP).  The project builds on previous 
BIP modeling efforts to help the basin roundtable (BRT) understand the potential benefits and impacts 
of identified projects and processes (IPPs).  In addition, the project seeks to illuminate how operations in 
the basin would be affected by water rights administration.  During the development of the model, the 
contractor will work closely with the full BRT, the modeling Subcommittee, and project proponents to 
deliver a fully documented, adaptable model that captures the vision and needs defined by the BRT.  
The modeling effort is also intended to help build consensus among various stakeholders. 
 
The contractor, Wilson Water Group (WWG), was selected through a competitive request for 
qualifications (RFQ) process based on their extensive modeling experience.  WWG will provide the 
necessary modeling expertise, while using close communication with BRT members to provide the basin 
expertise, resulting in a useful model with meaningful results.  While specific IPPs will be modeled per 
direction from the BRT, the modeling work is not intended to be prescriptive or otherwise provide 
specific project recommendations.  Instead, it is intended to serve as a useful tool to examine the 
viability of various projects and how they may potentially complement and/or compete with one 
another. As such, this effort is designed to assist the BRT with determining which IPPs may merit moving 
to the next stage of implementation. 

 
Objectives 

• Maintain close communication between the contractor, the BRT Subcommittee, full BRT 
membership, and project proponents, 

• Clearly define and document modeling assumptions, 
• Foster understanding and consensus regarding the baseline model to ensure everyone is on the 

same page, 
• Provide modeling workshops to set up, run, and examine results “on the fly”, 
• Execute modeling simulations that examine the IPPs individually and in combination, and 
• Document final model results in concise technical memos, a final report, and a presentation to 

the BRT. 
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Task 1: Model Development 

The Model Development task includes the following three subtasks: 

• Task 1A - Initial Modeling Understanding 
• Task 1B - Future Condition Scoping 
• Task 1C - Output Design 

Task 1A - Initial Model Understanding: The important goal of this task is for both WWG and the BRT to 
come to the same understanding about how the baseline model represents current uses, operations, 
and administration in the Yampa and White river basins. It is critical that the BRT feels comfortable that 
the model accurately represents current uses and operations. Without that confidence, none of the 
subsequent modeling results will be credible. 

• WWG will rely on the State’s official CDSS model as the basis for the baseline model because 
it is well documented, accepted, and reviewed. WWG recently completed the model 
extension and update. As part of the update, WWG discussed reservoir and municipal 
operations with the project operators. If necessary, WWG will confirm with the project 
operators that the model is correctly capturing their current operations and will work with 
the BRT to make sure that a sufficient level of detail is incorporated in the model. WWG will 
incorporate any changes into the State’s official CDSS model and documentation.  This will 
assure that future modeling efforts begin with a model that the basin water users have 
reviewed and accepted.  

• For the Yampa and White StateMod update, WWG reviewed the model changes made for 
the Projects and Methods Study and the Basin Implementation Plan.  WWG addressed and 
clarified discrepancies.  For this project, WWG will review the changes made with the BRT to 
provide a common level of understanding and comfort. 

Task 1B - Future Condition Scoping: The goal of this task is for WWG to work closely with the BRT to 
understand and enhance, if necessary, the SWSI demand projections and the IPPs that will be evaluated.  
WWG is on the team selected by CWCB to update the SWSI demand projections and perform water 
availability analyses; therefore WWG will be able to clearly articulate both the procedure used and the 
results for the updated demands. The following are the specific issues that need to be determined prior 
to beginning future demand modeling efforts: 

• Hydrology – What are the appropriate natural flows to use as the input to the modeling efforts?  
Historical flow (1908 through 2013), paleohydrology (1000 through 2002), and CMIP3 climate 
projected hydrology (representing projections for 2040 and 2070) are currently available for use 
in the Yampa and White models. Although these inflow hydrology data sets are available, our 
past experience indicates the use of “too many” hydrologic variations may not be desirable.  
WWG will work with the BRT to determine the appropriate inflow hydrology that will be used 
for all model scenarios. 
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• Future Demands – Is the BRT comfortable with the SWSI demands?  WWG will work with the 
BRT to determine how future demands should be represented in StateMod – specifically where 
demands projected on a county-level should be represented in the modeling effort.  WWG will 
clearly document the results of this discussion so the BRT can understand which nodes in the 
model represent current demands and which nodes represent future demands. WWG will 
document how the future demands can be met, either through direct diversion rights and the 
priority of those rights, or releases from reservoirs and the operational assumptions that are 
made to provide storage water. 

• IPPs – WWG and the Subcommittee will review the BIP report and determine which IPPs can 
and should be included in StateMod. For example, the BRT identified “Restore, maintain, and 
modernize water storage and distribution infrastructure” as a Basin Goal. While improvements 
to existing headgates are not captured by StateMod, the flow-based impacts to a systematic 
canal lining program could be reflected in the model. For each IPP that will be modeled, WWG 
will meet with the project proponents identified by the BRT.   

 
WWG will develop a “fact sheet” summarizing the project after meeting with the project proponents. 
For example, a reservoir fact sheet will include the following: 

• Reservoir location and whether it is located on or off-channel and, if off-channel, the pipeline or 
ditch location and capacity for filling will be included 

• Reservoir right for filling (conditional or new junior right) 
• Account sizes and uses if the reservoir is multi-use; note that the reservoir size will be for initial 

use, as the model will be used to determine the most appropriate reservoir size to meet the 
required uses 

• Demands on the reservoir and operations; which existing consumptive or non-consumptive 
demands can receive water and which future consumptive and non-consumptive demands may 
be met by the reservoir  

If a project proponent is not identified for an infrastructure IPP, WWG will develop the fact sheet based 
on previous reports and modeling efforts and input from the Subcommittee.  

Task 1C - Output Design: The BRT and WWG will work together to identify meaningful, useful output. 
The goal is to present simple and consistent information for all of the scenarios, including individual 
project simulations and combined project simulations. The results will focus on critical periods in the 
hydrologic record, frequency of key metrics, and seasonal variations. Because consistent information 
will be presented, WWG may find joint uses for a previously envisioned single use project and will 
examine how projects interact. 

• Results will primarily be presented as comparisons with the baseline condition model and 
the future demand model, and highlight the changes to the river system in response to IPPs. 

• Results will include changes in consumptive and non-consumptive use shortages. In 
addition, results will include spatial distribution of shortages and changes through time, 
both in terms of critical periods, year types, and seasonal variations. Non-consumptive use 
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shortages will consider how frequently and with what severity instream flow water rights 
and targets are not met. The flow targets from the Colorado River Endangered Fish Recovery 
Program, the Yampa River Programmatic Biological Opinion, and the Biological Opinion for 
the Taylor Draw Project in the White basin will be considered.  

• WWG will start with the non-consumptive use metrics identified in the 2012 Yampa-White 
BRT Watershed Flow Evaluation Tool Study and used in the Projects and Methods and Basin 
Implementation Plan reports. WWG will confirm with the BRT that this is a complete list of 
metrics and add more if necessary. 

• Results will be presented spatially, graphically, and in tables since individuals’ process 
information in different ways. 

• WWG will summarize the results by providing observations in bullet format explaining what 
the maps, graphs, and tables show. 

• The performance of existing reservoirs will be measured in changes to end of month 
storage, ability to meet existing demands, and yield in specific year types. 

• The results from implementing each IPP and IPPs in combination will be documented in 
separate technical memos using a common format.   

• WWG will start with a monthly model to understand the issues and represent the level of 
detail currently available for some of the IPPs. If there are areas where flows on a daily time 
step are critical to evaluating the project performance, WWG will explore the use of a 
disaggregation approach before implementing a full daily time step.  If a daily model is 
determined by the BRT to be necessary, WWG will develop a cost estimate clearly outlining 
the level of effort required.  

To accomplish Task 1, Wilson Water Group will coordinate a workshop with the BRT Subcommittee and 
a series of meetings with the IPP project proponents. During the Baseline Model and Future Demand 
Scenario Scope Workshop, Wilson Water Group will review how they updated the State’s official CDSS 
model and determine if additional conversations are needed with operators of current projects. The 
details of the Future Demand Scenario will be finalized.  WWG will review the BIP and determine with 
IPPs can and should be represented in the model. Finally, Wilson Water Group will present examples of 
output graphs, tables and maps as discussed in Task 1C.  

The BRT will then prepare a list of project proponents for each of the IPPs, enabling WWG to efficiently 
meet with the list of contacts. WWG envisions spending up to five consecutive days in the Yampa and 
White basins meeting individually with project operators and proponents as needed. WWG will create 
the Fact Sheets described in Task 1B from the project proponent meetings. 
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Task 2: Future Conditions Model Runs 

The Future Conditions Model Runs task includes the following three subtasks: 

• 2A – Model runs based on meeting consumptive use with no IPPs 
• 2B – Model runs with IPPs incorporated to meet consumptive uses 
• 2C – Adjusted model runs to meet a balance of consumptive, environmental, and recreational 

flows 

Task 2A - Model runs based on meeting consumptive use with no IPPs:  This “future demand” modeling 
scenario builds on the baseline dataset by including future demands, as determined by the BRT in Task 
1B, with junior water rights.  Depending on the location and seasonal distribution of future demands, a 
portion of the demands may be met with available flow in the river.  This task will determine remaining 
shortages that could be met from IPPs. The following approach is will be used: 

• StateMod will be simulated with the BRT approved SWSI consumptive demand amount and 
locations with a current-day junior water right.  WWG will evaluate how well the demands 
can be met under the current river conditions. 

• WWG will present the output as determined in Task 1C, so the BRT can understand the 
impacts of the SWSI demands on existing streamflow conditions. 

Task 2B - Model runs with IPPs incorporated to meet consumptive uses:  This is a series of modeling 
scenarios that build on the future demand scenario developed for Task 2A.  Since the likelihood of every 
IPP being developed in the future is relatively low, and because many of the IPPs would use the same 
available water supply, this task will determine the benefits of individual IPPs, as well as their benefits in 
combination. The following approach is will be used: 

• The IPPs model location, capacity, water rights, and operations will be based on the fact-
sheets developed through discussions with the project proponents and reviewed by the BRT 
as described in Task 1B. 

• WWG will incorporate the selected IPPs into the StateMod input files using the data-
centered approach used for the CDSS that “self-documents” changes to the baseline data 
input file so modelers in the future can clearly understand modeling approach. 

• Projects will be simulated (turned on) individually and then in combination. 
• WWG will present the output as determined in Task 1C so the BRT can understand the 

impacts of both the SWSI demands and the IPPs on existing streamflow conditions. 

After Task 2A and 2B have been started by Wilson Water Group, initial comparison results will be 
presented to the Subcommittee. This will be an iterative process to ensure that the Subcommittee is 
comfortable with the assumptions and results of Task 2A and 2B, before the start of Task 2C. 

Task 2C - Adjusted model runs to meet a balance of consumptive, environmental, and recreational 
flows:  This is a series of modeling scenarios that adjust IPPs plus current project operations to optimize 
both consumptive and non-consumptive needs.  WWG will use a more interactive modeling approach 
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than the previous tasks, including a combination of prepared model simulations based on likely 
solutions, plus model simulations identified during “on the fly” modeling workshops with a technical 
subcommittee. WWG will modify the IPP operations and re-run the model in real time based on input 
and ideas from the Subcommittee. Results for key metrics identified in Task 1C will be automated so the 
impacts of the changes can be quickly reviewed and understood. The number of workshops will depend 
on the number of IPPs that the Subcommittee decides to investigate.  

 

Task 3: Final Report 

WWG will compile individual technical memos to describe the modeling approach and assumptions for 
each IPP simulation in Task 1B, based on meetings with project proponents, as well as the results 
presented per Task 1C.  Since it is important to preserve these individual project technical summaries, 
they will be included as appendices in the final report.  As noted in the RFQ, the report is not intended 
to be prescriptive, but will provide results in comprehensive matrices that can be used as a roadmap for 
future efforts. 

• The primary documentation will be the State’s official CDSS model documentation.  WWG will 
focus on detailing changes and assumptions represented in the scenarios that were generated. 

• Results will compare the key metrics identified in Task 1C between the baseline model, future 
demand scenario, and each scenario of individual and combined IPPs.  

• Results will be presented in each of the final report sections based on the output presentation 
developed and approved with BRT in Task 1C. 

The following provides a preliminary outline of the final report, referencing the project task where the 
supporting analyses occur.  The final report outline will be determined jointly with the BRT. 

• BRT Modeling Approach (brief overview of CDSS model, inflow hydrology, future demands and 
demand locations, IPPs investigated and interaction with proponents)  Tasks 1A and 1B 

• Baseline Model Results (provides the output designed in Task 1C summarizing the shortages to 
current consumptive and non-consumptive needs based on current conditions) Understanding 
from Task 1A 

• Future Demand Scenario Results Compared to Baseline Results (provides the output designed 
in Task 1C to analyze future demand impacts to the river system without IPPs)  Task 2A 

• Results with Individual and Combined IPPs Compared to Future Demand Scenario Results 
(provides the output designed in Task 1C to analyze impacts to the river system of individual and 
combined IPPs) Task 2B 

• Combined Scenario including Potential Changes to Current Operations Results (scenarios to 
optimize meeting future consumptive and non-consumptive needs including potential changes 
to existing basin project operations) Task 2C 

• Appendix A (Individual IPP documentation that include modeling “fact sheets”, approach, and 
results) Task 1B and 2B 
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Wilson Water Group will present final results to the full BRT at a regularly scheduled BRT meeting. If 
requested, WWG will attend additional BRT meetings throughout the project duration to provide project 
status, summary of results to date, and summary of future efforts. In addition, WWG will provide 
monthly reports of progress and budget status with each invoice. 
 

Project Schedule and Budget  

The project will be completed by December 2017, depending on the availability of the BRT, 
Subcommittee, and project proponents. In addition to the WSRA funds considered in this application, 
the YWG BRT and the Colorado River Water Conservation District (fiscal agent) has authorized an 
additional $51,173 for the project from remaining YWG BIP funds.  The table below is the tentative 
schedule and budget. 
 
Task Cost ($) Anticipated Completion 
Task 1: Model Development 

  1A - Initial Model Understanding* 27,579 July 2016 
1B - Future Condition Scoping* 23,594 September 2016 
1C - Output Design 27,776 December 2016 
Task 2: Future Conditions Model Runs 

  2A - Model runs based on meeting consumptive use with 
no IPPs 18,520 February 2016 
2B - Model runs with IPPs incorporated to meet 
consumptive uses 31,636 May 2017 
2C - Adjusted model runs to meet a balance of 
consumptive, environmental, and recreational flows 37,016 September 2017 
Task 3: Final Report 

  3A -Final Report 29,736 November 2017 
3B - Final Presentation 5,316 December 2017 
Total $201,173 

  
* Subtasks 1A and 1B will be funded by the $51,173 remaining YWG BIP funds. 
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