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(1) PROJECT ACCOMPLISHMENTS/CONTRIBUTIONS (FY 2016)

The thermoelectric water-use project began in FY2010, during the first 4 years years the team developed models to estimate 2010 withdrawals and consumptive use at 1,290 thermoelectric-power plants in the U.S. These models are based on heat-and-water budgets that are constrained by power plant generation and cooling-system  technologies, and environmental variables. The plant-level estimates for 2010 were provided to the National Water Use Information program (NWUIP) in support of the 2010 compilation, and the work has continued in order to support the 2015 compilation.  The models, published in FY2013 and FY2014 (SIR 2013-5188 and SIR 2014-5184), have since been continually maintained and improved upon with additional collaboration between Department of Energy’s (DOE) Energy Information Administration (EIA), DOE headquarters and laboratories, other Federal and State agencies, industry experts, and academia.  

Withdrawals for thermoelectric-power generation are the largest by category in the U.S., and consumptive-use, which is typically much smaller than withdrawals, can still be substantial, and larger than other types of consumptive use at a local scale.  The models and the data they provide are a significant improvement to estimates that might be derived otherwise. This project provides details about power, cooling systems technologies, and water use that are not provided otherwise.
During FY2016, the third report product (journal article) was written, and consists of a comparative analysis between 2010 data from the USGS model estimates, EIA published reports, and USGS compilation effort. The comparison will provide a detailed plant-level analysis highlighting the differences in methodologies, definitions, and quality of data among the sources.  This report is in review and work will be published in FY2017.  Also, the team transferred the Forced Evaporation from Water Surfaces (FEWS) and tower models that were previously formatted in Excel to R programming language, with the associated detailed supporting documentation.  The USGS thermoelectric team worked with EIA to produce an improved EIA survey data (2013) through collaborations on their survey forms.  The improved survey form now combines additional environmental data with energy and water data, and will be used in the model to estimate withdrawals and consumptive use for approximately 800 plants that reported water use to EIA using the new 2013 survey form.  This work is crucial in order to preparing for the 2015 compilation efforts, as the same survey form will be used for the 2015 EIA data compilation.  Estimating 2013 thermoelectric water use provides an opportunity to become familiar with the 2015 EIA database, and to compare the current model formats to the R-based models and revise them as needed.  The 2013 estimation work has also provided an understanding for the time it takes to run the models outside of model development and report preparations.  
Using the list of sites from this work, the pertinent site-specific site information that is necessary to be able to enter a site and its data into the NWIS Site-specific Water Use Database System (SWUDS) was compiled. First-cut input template spreadsheets were constructed. This data will be used to distribute to WSC water-use specialists in FY17. 
 (2) PROJECT WORKPLAN AND BUDGET FOR FY 2017

FY2017 is the year that the thermoelectric water-use estimates must be calculated and provided to the State study chiefs by July 31, 2017, to allow time to review and submit thermoelectric data by October 31, 2017.  The time required to QA/QC raw data for model input and produce withdrawals and consumption values (run the models) for the approximately 800 plants that report water use to EIA and the approximately 500 plants that are not required to report water use to EIA will take at least 6 months.  The 2015 EIA data should be out no later than March, 2017, and may be published as early as November, 2016.  EIA data are used as model input data.  In addition to providing USGS model estimates, EIA-reported monthly withdrawal and consumption water-use data are converted to Mgal/d, annual average estimates are calculated, and then provided to State study chiefs, along with plant-level EIA-reported annual net electric generation.

Tasks:
1. Compile and QA/QC 2015 EIA data.    
2. Verify locations, elevations, and cooling-system types for all new plants that came online after 2010.
3. Compare 2015 vs 2010 generation data at the ~500 smaller plants that don’t report water use to EIA and check for changes that would affect modeling. 
4. Check cooling types at all ~1,300 plants.
5. Compile and QA/QC 2015 environmental data; all data from NOAA except water temperature data which are obtained from USGS-NWIS, EIA, and NOAA.  ArcGIS Bayesian kriging, a geostatistical interpolation method, will be used to get plant-specific monthly water temperatures based on the water temp data obtained from the above sources. 
6. Run the models for all thermoelectric plants.
7. Provide model estimates and cleaned EIA data to compilers by July 31, 2017.
8. [bookmark: _GoBack]Begin comparison of 2015 model vs. EIA data.

Timeline:
FY16, Q3-Q4:  QA/QC 2015 NOAA environmental data began in FY16.  Finish task by 9/30/16.
November, 2016 – July, 2017:  Compile and QA/QC 2015 EIA data, run models, and provide USGS estimates and EIA-reported water-use data to State study chiefs.
FY17, Q4:  Begin comparison of 2015 model vs. EIA data
Project Activities and timelines:

· Salary    $119,341
· Equipment/supplies (list only major items)   $929
· Contracts (identify)
· Publications
· Travel   
 (3) NOTEWORTHY COLLABORATIONS, MEETINGS, TECHNICAL TRANSFER ACTIVITIES, SPIN-OFF PROJECT DEVELOPMENTS, AND ACKNOWLEDGEMENTS

Collaboration with US Department of Energy, Energy Information Administration with regards to EIA survey data (2013) questionnaire forms was continued during FY16.  EIA data QAQC and model development for thermoelectric power withdrawals and consumptive use was also ongoing. Glenn McGrath at DOE-EIA shared preliminary results of a new tool that is currently being developed that links boilers to generators to cooling systems at each plant.  This will greatly enhance the models. A review of the thermoelectric water-use components in a report provided by Tom Brown at USFS Rocky Mountain Research Station was completed.  He used USGS  thermoelectric model estimates.  The report provides estimates of  future water demand across the contiguous U.S. as part of a large assessment for the Forest Service.

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


A Comparison of three Federal datasets for thermoelectric water withdrawals in the United States for 2010, by Melissa A. Harris and Timothy H. Diehl. [in review]. 
 (5) PROJECT TEAM DIRECTORY – 
Melissa Harris, NWULT Regional Specialist-Southeastern States; LMG-Tennessee, Nashville; 615-837-4792; mharris@usgs.gov; In addition to regional work, Melissa is the lead on the national thermoelectric power model (included in this budget).
Timothy Diehl, Thermoelectric team modeler; LMG-Tennessee, Nashville;      615-837-4751; thdiehl@usgs.gov
David Ladd, Thermoelectric team modeler; LMG-Tennessee, Nashville; 615-837-4773; deladd@usgs.gov
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