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1. Project Accomplishments/Contributions (FY 2016)

The glacial aquifer study made significant progress in several tasks during FY 2016. Reports and articles have been submitted and final publication is expected in FY 2017.

Hydrologic framework and regional water budget summary
The framework and budget report has been through colleague and editorial review.  Final revisions based on editorial review comments should be completed soon and the report moved to the bureau approving official. 

Standardized water-well record database
The standardized water-well record report has been approved but held up for a solicitor opinion on the publication of maps based on these records.  WAUSP has been informed on the issues and status, and final decision regarding this report is expected soon.

Trend and correlation analysis
Trends and correlation analysis is a crucial part of the project because a comprehensive groundwater-flow model of the study area could not be reasonably implemented.  Reports on both trends and correlations have been submitted to journals and WAUSP was briefed on the results of this analysis during the Augusta, Maine meeting.

Numerical modeling for groundwater availability assessment
Metamodeling:  Statistical analysis of regional numerical models that may be used to base decision-support systems both inside and potentially outside the area of the underlying numerical model has been expanded from Bayesian Network analysis to include addition techniques notably Gradient Boosted Regression Trees.  Preliminary results using the unstructured Lake Michigan Basin model indicated both Bayesian Networks and Gradient Boosted Regression Trees to be effective in capturing the essence of the results describing the source of water to shallow wells introduced across the model area.  Challenges to extending the results to non-modeled areas using GIS were identified and presented at the 2015 Fall AGU meeting and work has continued to overcome these challenges.


2. Project Work Plan and Budget for FY 2017


Task 1. Metamodeling
· Resolve the challenges of applying GIS to extend model results using metamodeling techniques and finalize an article or report documenting this work.
· 
Task 2. Climate Change scenario modeling
· Use unstructured-grid MODFLOW model of Lake Michigan Basin with SWB and climate projections available through CIDA to simulate response of glacial aquifer system in the LMB model area to climate change.  These results using the fine grid model and seasonal stress periods will be contrasted with previous results from the coarse-grid regional model.  The final results will be summarized in a Scientific Investigations Report that also will serve to more fully document and archive the unstructured grid MODFLOW model. 

Task 3. Well records additional processing and analysis
· Waiting for final decision from solicitor

Task 4. Trends and correlations
· Journal article on trends describing annual and monthly trends for wells across the glacial system. Results will include trends grouped by degree of human influence, well geology, and data serial dependence assumptions. Well selection and screening will also be described.
· Journal article on correlations describing interannual correlations between annual and monthly groundwater levels and antecedent groundwater, precipitation, temperature, streamflow, base flow, Palmer Drought Severity Index, climatic indices, and GW recharge. Well selection and screening will also be described.

Task 5. SWB application 
· Completion of Scientific Investigations Report on SWB analysis of recharge to the glacial study area, report is well underway and will be going for review soon.
· Publishing spatial data sets on NSDI node

Task 6. Website
· A final website will be completed working with WAUSP.


	

2. Noteworthy Collaborations, Meetings, and Technical Transfer Activities
·   
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Conference Presentations and Other Outreach

2016
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2015
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· Feinstein, Daniel; Fienen, Michael; Reeves, Howard; and Langevin, Christian, 2013, Application of a ‘semi-structured’ approach with MODFLOW-USG to simulate local groundwater/surface-water interactions at the regional scale as basis for a decision-support tool:  MODFLOW and More 2013, Colorado School of Mines, Golden, CO, June 3-4, 2013.
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· Fienen, M., Feinstein, D., Masterson, J., Hunt, R., and Reeves, H., 2012, Bayesian Decision Networks for Efficient Uncertainty Analysis and Decision Support: USGS National Groundwater Workshop, Denver, CO, August 6-10, 2012
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· Randy Bayless, Indiana-Kentucky Water Science Commonwealth, 
317-600-2747, ebayless@usgs.gov, lead scientist for water-well processing task 
· Rob Dudley, New England Water Science Center,
207-622-8201, rwdudley@usgs.gov, lead hydrologist on trends
· Daniel Feinstein, Wisconsin Water Science Center, 
414-962-2582, dtfeinst@usgs.gov, lead scientist on groundwater flow modeling
· Michael Fienen, Wisconsin Water Science Center, 
608-821-3894, mnfienen@usgs.gov, lead scientist on metamodeling
· Chris Hoard, Michigan Water Science Center,
517-887-8949, cjhoard@usgs.gov, lead scientist on storage estimation
· Glenn Hodgkins, New England Water Science Center,
207-622-8201, gahodgki@usgs.gov, lead hydrologist on trends 
· Martha Nielsen, New England Water Science Center,
207-622-8204, mnielsen@usgs.gov, hydrologist on trends
· Sharon Qi, Colorado Water Science Center,
360-993-8977, slqi@usgs.gov, lead GIS support and analysis
· Howard Reeves, Michigan Water Science Center,
517-887-8914, hwreeves@usgs.gov, project chief
· Jay Roth, Minnesota Water Science Center,
763-783-3205, jroth@usgs.gov, support scientist for SWB testing
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