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(1) PROJECT ACCOMPLISHMENTS/CONTRIBUTIONS (FY 2017)

The thermoelectric water-use project began in FY2010.  During the first 4 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 FY2017, the third report product (journal article) was published along with a companion data release product.  The report consists of a comparative analysis between 2010 data from the USGS model estimates, EIA published reports, and USGS compilation effort. The comparison provides a detailed plant-level analysis highlighting the differences in methodologies, definitions, and quality of data among the sources.  Also during FY2017, the team modeled water withdrawal and consumptive use for 1,125 thermoelectric power plants in the U.S. for 2015, and provided those estimates to the National Water Use Science Project (NWUSP, formally NWUIP) in support of the 2015 water-use compilation.  In addition to providing USGS model estimates, the team converted 2015 EIA-reported monthly withdrawal and consumption water-use data to Mgal/d, calculated annual average estimates, and provided those data to State water-use specialists, along with plant-level EIA-reported annual net electric generation.

Using the list of sites from this work, the pertinent site-specific 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. 	Comment by Harris, Melissa A.: Hey Molly, what should we include for the FY17 EOY report about thermo SWUDS?  Not sure if much got done.
 (2) PROJECT WORKPLAN AND BUDGET FOR FY 2018

The objectives of the thermoelectric water-use project in FY2018 will be to complete the conversion of the model programs to R-language scripts and to publish an R package consisting of the models and guidelines to enable WSCs to run the models for themselves.  Other FY2018 objectives include publishing the 2015 thermoelectric water-use model estimates in an OFR with a companion data release product, to begin analyzing thermoelectric water-use trends for model estimates (2010, 2013, 2015), and to compare water-use data between the model, EIA, and compilation (2015).  For FY2019, the goal is to publish two journal articles based on 1) the 2010 to 2015 model-estimate trends analyses, and 2) the 2015 water-use data comparisons. 

Tasks:
1. Convert the condenser duty model to R-language scripts (Forced Evaporation from Water Surfaces (FEWS) and tower models were converted in FY16),
2. Publish an R package consisting of the models and guidelines that will show users how to use the thermoelectric water-use models; it will include a step-by-step guide to compiling the input data, QA/QC the data, fill in gaps, and run the models in R, 
3. Publish the 2015 thermoelectric water-use model estimates in an OFR with a companion data release product,
4. Analyze thermoelectric water-use trends based on model estimates of withdrawals and consumption, 2010, 2013, and 2015, 
5. Compare EIA, USGS compilation, and USGS model results, include consumption, for 2015, and
6. For FY19, write two journal articles on 1) the 2010 to 2015 model-estimate trends analyses, and 2) the 2015 water-use data comparisons


Timeline:
FY2018 -- 
Q1-Q3:  Convert condenser duty model to R-language script and write user guidelines to include in thermoelectric-models R package,
Q2-Q3:  Write OFR and develop data release product for 2015 thermoelectric water-use model estimates,
Q4: Publish R package and OFR/data release product,
Q1-Q4:  Work on trends analyses and data comparisons;  begin writing,
FY2019:  Publish two journal articles on trends analyses and data comparisons.
Budget:
· Salary    $123,500
· Equipment/supplies (list only major items)
· Contracts (identify)
· Publications	Comment by Harris, Melissa A.: I did not account for an OFR publication, but I think it is needed to set up future publications.  Not sure how much an OFR costs.
· Travel   
 
(3) NOTEWORTHY COLLABORATIONS, MEETINGS, TECHNICAL TRANSFER ACTIVITIES, SPIN-OFF PROJECT DEVELOPMENTS, AND ACKNOWLEDGEMENTS

Collaboration with US Department of Energy, Energy Information Administration (DOE-EIA) was ongoing during FY17 to improve input data to the USGS thermoelectric models. DOE-EIA published a new tool that links boilers to generators to cooling systems at each plant which greatly enhanced the models for the 2015 estimates.  In June, 2017, Melissa Harris presented the research publish in Harris and Diehl, 2017, comparing the 2010 thermoelectric withdrawal data from the USGS model, EIA, and USGS compilation at the ASME – Power & Energy Conference.  In August, 2017, Melissa Harris and Tim Diehl briefed Congressman Jerry McNerney’s (D–CA) Legislative Director, Patrick Arness, on the thermoelectric water-use project.  Lastly, in addition to DOE-EIA, collaboration between DOE headquarters and laboratories, other Federal and State agencies, industry experts, and academia was also ongoing in FY17.  

(4) Report Products, Bibliographic Update, Data Releases, and Groundwater-Model Archives
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(5) PROJECT TEAM DIRECTORY – 
Melissa Harris, NWUSP 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
 (6) PHOTOS, ANIMATIONS, AND GRAPHICS – 
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