Water Availability and Use Science Program
Regional Groundwater Availability Projects
FY 2017 End-of-Year Report Request
July 19, 2017

To assist in documenting Water Availability and Use Science Program (WAUSP) accomplishments, we are requesting an End-Of-Year (EOY) report for the regional groundwater availability projects. The EOY report has two functions:

1. Provide the Program with important project information used for budgeting, planning, and, eventually as web re-engineering gets implemented, for WAUSP web site information.
2. Confirm and describe the workplan and budget for the upcoming fiscal year.


PLEASE SUBMIT BUDGET REQUESTS BY EARLY AUGUST 
COMPLETE EOY BY MID AUGUST 

Documents will be posted to google document folder.
Questions should be directed to Howard Reeves.

END-OF-YEAR (EOY) REPORT INSTRUCTIONS

The EOY report contains:

1. Project Accomplishments/Contributions (FY 2017) – Summarize the major accomplishments. Ideally, provide points in a press-release format that can be used to relay information about WAUSP regional groundwater availability projects to stakeholders and the public.
2. Project Work Plan and Budget for FY 2018
3. Noteworthy Collaborations, Meetings, Technical Transfer Activities, and Acknowledgements
4. Report Products, Bibliographic Update, Data Releases, and Groundwater-Model Archives
5. Project Team Directory
6. Photos of Field Activities, Animations, and Graphics – material that may be extracted for presentations or budget planning documents.




(1) PROJECT ACCOMPLISHMENTS/CONTRIBUTIONS (FY 2017)
Provide brief summaries written for the lay-reader of project accomplishments/contributions based on published results, in press publications, or completed major milestones for the project.
This section should be a brief description of how your efforts and published results have been used to:
· Quantitatively assess major regional aquifer systems;
· Improve understanding of natural and human factors controlling groundwater availability in major aquifer systems;
· Develop, test, and implement new tools and field methods for the analysis of regional groundwater flow systems;
· Identify and describe fundamental information pertaining to current conditions and trends; 
· Plan and manage groundwater resources; or
· Advance the state of groundwater science.

Colorado Plateaus Water Availability Pilot Study Project Accomplishments (FY 2017)

The growing population of the arid and semiarid Southwest relies on over-allocated surface water resources and poorly-quantified groundwater resources in aquifers, including those of the Colorado Plateau. The Colorado Plateaus water availability project is developing a new understanding of the importance of groundwater in the Colorado Plateau aquifers. The project will quantify the contribution of groundwater to surface water resources, and characterize how those contributions have changed, and may change in the future as a result of human water use and variable climate. In FY 2017, the project began a pilot study of the San Juan River Basin, part of the Colorado Plateau hydrologic system. The purpose of the pilot is to identify a feasible modeling approach to simulate the groundwater and surface water system as a single resource. Our overall approach is to use the model GSFLOW to simulate interactions between the land surface, surface water, and groundwater in order to evaluate how pumping may capture surface water and how groundwater discharge to surface water may change as a result of shifts in the distribution, magnitude, and timing of recharge during future climate. 

The pilot project is expected to reveal technical challenges in developing and simulating an integrated groundwater and surface-water model at the scale of the Colorado Plateau aquifers. The results of the pilot project will provide reasonable constraints on the benefits of this modeling approach compared to less-integrated techniques limited to simulating only saturated groundwater flow. 

In FY2017, the project focused on acquiring input data sets for the groundwater-flow model MODFLOW and the land surface model PRMS, which are coupled in GSFLOW. 

· [bookmark: _GoBack]Hydrogeologic units for the MODFLOW model were selected and digitized based on major water-bearing units from Paleozoic to Quaternary age.
· An uncalibrated PRMS model provided by the USGS Modeling of Watershed Systems research group was evaluated on the basis of the magnitude and timing of measured and simulated streamflow at 146 stream gages in the San Juan River basin and adjacent watersheds. 
· The uncalibrated PRMS model was found to under predict the water budget at key stream gages along the San Juan River.
· A preliminary calibration of PRMS for matching the overall water budget is complete.

(2) PROJECT WORKPLAN AND BUDGET FOR FY 2018
Please submit a summary work plan for FY 2018 project activities. It should state the overall project objectives and then summarize the approach and activities planned for FY18 to achieve those objectives. Highlight major departures from previous approved plans and from previously agreed upon budget targets. Identify major products and include anything WAUSP management should know.
Provide generalized budget for proposed work plan providing a breakdown for the total budget requested earlier this summer. The summary budget should show that the tasked proposed for FY18 are realistically supported.
· Salary 
· Equipment/supplies (list only major items)
· Contracts (identify)
· Publications
· Travel
· Provide the total funding broken out by cost center so that the program can allocate the funding appropriately.

Colorado Plateaus Water Availability Pilot Study FY 2018 Workplan and Budget

Objectives
The objectives of the pilot study in FY18 are to:
· Identify a technically feasible approach for simulating an integrated groundwater and surface water system in the San Juan River Basin and the entire Colorado Plateau aquifer system using GSFLOW;
· Evaluate the benefits of simulating an integrated groundwater and surface-water on water budgets and the timing of groundwater and surface water responses to pumping and recharge.

Approach
The pilot study will be conducted through several tasks to be completed over 18 months in FY17 and F718. These tasks are outlined below. We will evaluate the feasibility of the GSFLOW modeling approach throughout the pilot study. This continuous evaluation may require several iterations of tasks 2, 3, and 4. As the study progresses and at the end of the study, we will assess whether we think the GSFLOW model can be extended across the entire UCRB for incorporation into the larger water availability study, or if a different approach is needed. Products/publications for the pilot phase of the study will also be determined at the end of the pilot study.

Task 1: Continue to compile data for model construction, calibration, and evaluation
· Compile data from existing publications and databases including:
· state variables, such as groundwater levels, surface-water flows, discharge to springs, evapotranspiration estimate, baseflow estimates;
· fixed characteristics, such as hydraulic conductivity and storage of the various hydrogeologic units;
· water-use information (groundwater and surface water withdrawals and diversions).
· Compile width, slope, roughness coefficients, depth, gaged streamflows, stage, baseflow estimates, thickness of streambed, streambed hydraulic conductivity for input to Streamflow-Routing (SFR) package.
· Compile information for Unsaturated-Zone Flow (UZF) package – soil/water properties (water content, pressure head, hydraulic conductivity); only needed if lagged response needs to be simulated between PRMS and MODFLOW.

Task 2: Continue to construct MODFLOW and PRMS inputs to GSFLOW model
· Convert drains in existing UCRB model to streams using the SFR package (use GSFLOW Arc-Python scripts developed by Murphy Gardner and Rich Niswonger to develop SFR inputs).
· Update existing UCRB model to include springs and evapotranspiration.
· Update MODFLOW model to include well withdrawals.
· Map outputs of PRMS model to MODFLOW model grid-cell size for input; for uncoupled approach, may need to generate a script that will automatically re-map the PRMS outputs to the MODFLOW grid for easier facilitation of running and testing the model, especially during the calibration phase. For coupled approach, this is done directly in GSFLOW.
· Use model to test different conceptsof construction such as:
· Decoupled vs. fully coupled PRMS and MODFLOW models;
· Standard vs. gridded HRUs;
· Coarse vs. fine spatial and temporal resolution.

Task 3: Calibrate models
· For initial calibration, calibrate PRMS and MODFLOW models separately (likely will aid in reducing run times and require minor adjustments to achieve final model calibration)
· For final calibration of the model, couple the models and calibrate simultaneously

Task 4: Evaluate model performance and calibration
· Evaluate the model performance and efficiency of the different constructions of the GSFLOW model (task 2) based on:
· Fidelity of both the simulated values and temporal variability of heads, baseflow, streamflow, and overall water budgets;
· Computational time and ability to perform sufficient sensitivity analyses and calibration.
· If initial simplified models are not suitable for simulating groundwater/surface-water interaction at this scale, add more complexity to model through:
· Increasing spatial and temporal resolution;
· Fully coupling PRMS and MODFLOW.

Products: No products have been planned for the initial 18 month pilot phase. After the initial phase decisions on future funding and products will be made.

FY 2018 Budget
	Employee
	Hourly rate
	Estimated number of hours
	Gross cost
	 

	Melissa Masbruch
	42.21
	850
	51,035
	salary

	Jesse Dickinson
	58.11
	600
	54,039
	

	 
	
	
	
	 

	Travel
	
	
	5,668
	

	Equipment
	
	
	0
	

	Other
	
	
	9,432
	science support (GIS and student help)

	Total:
	
	
	123,636
	 



 (3) NOTEWORTHY COLLABORATIONS, MEETINGS, TECHNICAL TRANSFER ACTIVITIES, SPIN-OFF PROJECT DEVELOPMENTS, AND ACKNOWLEDGEMENTS

Some of the major questions posed to WAUSP and some of the most difficult to document are ‘How is this research being used? Who is using this research? Does this work influence management or policy?’ This section of the EOY report asks for each project to provide information that can help answer these questions.
Document significant cooperator/collaborator meetings; special sessions at technical meetings or workshops; field activities that test, demonstrate, or implement new methods; training courses or workshops; and special project meetings or presentations designed for technology or information transfer. Describe successful project development work (spin-offs) based on activities and results from your project.
Document any formal acknowledgement of your products/results by others (agencies, industry, universities, the public, etc.). This kind of information is used in budget planning documents and discussions. Quotes from letters, email messages, reports are appropriate, and written permission will be required for emails or letters. Provide published source (reference) for the document with page number where you are acknowledged. 
May 2017, Upper Colorado River Commission: Attempted to get on Commission agenda for their June meeting but was unsuccessful.  Planning on presenting at a later meeting. 
March 2017, Utah Department of Environmental Quality: Briefed Utah DEQ on Pilot study and how the results could be used in ongoing investigations of the Gold King Mine release. 
June 2017, Colorado River Salinity Control Forum: Briefed Forum on Pilot Study and discussed how model could be incorporated into proposal to investigate effects of landscape change on salinity loading assessing long-term changes in salinity loads in streamflow and baseflow. 
June 2017, Utah Natural Resource Coordinating Council (Council composed of all the heads of State and Federal resource agencies): Briefed Council on Pilot Study objectives and approach.  State Engineer was interested in future results and how they might be used in managing native American water rights settlements in the future.

(4) Report Products, Bibliographic Update, Data Releases, and Groundwater-Model Archives

Products to be planned at the end of pilot study phase
Colorado Plateaus Water Availability Pilot Study Project Team Directory
Melissa Masbruch, hydrologist, UTWSC, Salt Lake City, UT, 801-908-5068, mmasbruch@usgs.gov—co-project chief; construction and calibration of MODFLOW portion of GSFLOW model; analysis of GSFLOW model
Jesse Dickinson, hydrologic, AZWSC, Tucson, AZ, 520-670-6671 x306, jdickins@usgs.gov—co-project chief; analysis and calibration of PRMS portion of GSFLOW model; analysis of GSFLOW model
(6) PHOTOS, ANIMATIONS, AND GRAPHICS – Please provide link to, or file of, your best digital photos, animations or graphics of project activities that clearly illustrate how you are going about achieving project goals or the significance of results. A brief caption is needed for each submitted image. A description of what is being seen should accompany the animation.  These may be used in future WAUSP web pages or planning documents.
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