FY14 NAWQA Groundwater Modeling & Mapping Work Plan
September 06, 2013

This work plan summarizes expectations for the NAWQA Groundwater Modeling & Mapping (M&M) team for FY14 and includes plans for both the national-modeling team and two principal-aquifer-modeling teams (Central Valley and Glacial). Water Science Centers to which this work plan applies are:  Arizona, California, Connecticut, New Hampshire, New York, Oregon, Utah, and Wisconsin. It also applies to a national-team member in Reston, VA. 

Summary of NAWQA Cycle 3 M&M Work
Modeling is an important component of NAWQA Cycle 3 (C3). Models are being used to evaluate, extrapolate, and forecast water quality in drinking-water wells (domestic and public supply) and to inform NAWQA surface-water investigations about groundwater discharging to streams. They are providing insight into the relation between environmental drivers (land use, water use and management, climate), selected stressors (chemical and microbial contaminants) and various receptors (domestic wells, public-supply wells, streams). Models are being used to integrate findings at multiple scales (local, regional, principal aquifer, national) and to address spatial and depth gaps in groundwater-quality data. The multi-scale, multi-model-type approach employed by C3 enables groundwater quality data to be placed into a groundwater-flow system context, providing insight into how observed water quality is related to position and spatial location within an aquifer system and facilitating water-quality forecasting. 
The primary objective of the M&M team is to produce models and maps of groundwater vulnerability and contaminant concentrations at the depths used for domestic and public supply for constituents present in groundwater at concentrations of significance to human health. A national-modeling team is responsible for developing models and maps at the national scale, and for providing leadership and technical assistance to the principal-aquifer-modeling teams (PA-modeling teams). The PA-modeling teams (4 total) are responsible for developing models and maps at PA, regional, and local scales. Each PA-modeling team is led by a PA-modeling coordinator for a period of six years, with the size of the team (FTEs) varying during the six-year period.








M&M Study Components for FY14
The most visible and far reaching deliverables of the M&M team are referred to as study components. Foundational products make up the study milestones, and activities that are necessary to complete a study milestone are referred to as tasks. 
NATIONAL MODELING TEAM WILL WORK ON THE FOLLOWING NATIONAL COMPONENTS IN FY14:
  DATABASES
     NUMERICAL MODEL REPOSITORY
     CYCLE 3 GROUNDWATER DATABASE
     GROUNDWATER AGE DATABASE
     EXPLANATORY VARIABLES DATABASE
  PROCESS-BASED TOOLS & METHODS
     MODPATH PRE- & POST-PROCESSOR FOR COMPUTING BREAKTHROUGH CURVES*
     DUAL-POROSITY PARTICLE-TRACKING PROGRAM FOR MODFLOW*
     REGIONAL MASS-TRANSPORT FUNCTIONALITY FOR THE ANALYTIC ELEMENT CODE, GFLOW
     METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS WITHOUT FLOW MODELS
*  Two national-study components will be completed in FY14:  (1) documentation for the MODPATH pre- & post-processor (ReSEPy), which computes breakthrough curves from multiple sources in transient flow systems at observation locations, and (2) the dual-porosity particle tracking program for MODFLOW. 
PRINCIPAL-AQUIFER MODELING TEAMS WILL WORK ON THE FOLLOWING PA COMPONENTS IN FY14:
  CENTRAL VALLEY
     METHODS FOR SCALING EXPLANATORY VARIABLES
     AQUIFER SUSCEPTIBILITY MAPS
     NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS
     ARSENIC MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPPLY WELLS
  GLACIAL PRINCIPAL AQUIFER
     METHODS FOR SCALING EXPLANATORY VARIABLES
     METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS WITHOUT FLOW MODELS
     AQUIFER SUSCEPTIBILITY MAPS
     NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS

M&M Funding Assumptions for Water Science Centers
Barring major changes to the NAWQA appropriation, the funding table below represents a good estimate of the amount of money a Center can expect to receive for work done for the Groundwater Modeling & Mapping component of NAWQA. These funding estimates include salary, travel and project management costs. 
· Arizona WSC:			$ 51,699
· California WSC:			$ 660,254
· Connecticut WSC:		$ 257,919
· New Hampshire WSC:		$ 53,592
· New York WSC:			$ 186,940
· Oregon WSC:			$ 89,043
· Utah WSC:			$ 75,506
· Wisconsin WSC:			$ 120,432
Arizona WSC:									$ 51,699
Stan Leake, National Team – Dual Porosity Program Developer, 0.25 FTE
National - COMPONENTS:   ● Milestones / Tasks
DUAL-POROSITY PARTICLE-TRACKING PROGRAM FOR MODFLOW:
· Complete the development of a dual-porosity particle-tracking program, and document and publish the code
Other 
· Attend NAWQA GW team meeting (February)
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California WSC:									$ 660,254
Bryant Jurgens, National Team – Lumped-Parameter Modeler, 0.50 FTE
National - COMPONENTS:   ● Milestones / Tasks
        CYCLE 3 GROUNDWATER DATABASE:
· Oversee M&M team contributions to the C3 GW database
GROUNDWATER AGE DATABASE: 
· Design GW-age database for storing dissolved gas data, tracer data, and estimated age distributions from lumped-parameter models (LPMs). Work w/ Eberts to create a data dictionary for the database that is consistent with other team databases
· Compile dissolved gas and tracer data from past NAWQA studies, process the data, compute age distributions by using TracerLPM and add information to GW-age database
· Use TracerLPM to estimate age distributions for new C3 samples and add data and age interpretations to GW-age database as the data become available. Age estimates should include lag times across unsaturated zones, where appropriate. Unsat. zone lag times should be stored as a separate GW-age database variable
EXPLANATORY VARIABLES DATABASE: 
· Oversee creation of construction and pumping records for flow model wells that do not have water quality data; similar records for wells within modeled areas that do have water quality data should already be in the C3 GW database. Work w/ Eberts to determine where the various construction and pumping records should be stored (C3 GW database; Explanatory variables database; Both?). Various team modelers will help create the desired records
· Work w/ Eberts, Starn, Kauffman and Voss to develop database tables and a data dictionary for storing selected explanatory variables
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work w/ national and CV modeling teams to decide which variables to evaluate for different scales of flow models for testing in statistical models of selected chemical constituents. Includes evaluating LPMs for variables that might be included in statistical models
· Publish comparison of age distributions from LPMs & numerical model in Modesto (Green & Jurgens)
AQUIFER SUSCEPTIBILITY MAPS:
· Work w/ CV numerical modelers to compute particle tracks in the CVHM and regional (and flowpath?) models to specified ages of groundwater. Particle tracks to surfaces representing domestic- and public-supply-well screens also should be computed
· Lead national and CV modelers in developing scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells. Results of numerical, LPM, and GW stratigraphy models should be evaluated to obtain an understanding of what information is lost as one moves across scales and types of models
Other         
· Participate in M&M national and PA team calls
· Respond to comments and obtain approval for the TANC article currently at the journal Groundwater
· Attend NAWQA GW team meeting (February)
· Provide consultation to CIDA for completion of the TANC study DSS


JoAnn Gronberg, National Team – GIS Specialist, 0.50 FTE
National - COMPONENTS:   ● Milestones / Tasks
NUMERICAL MODEL REPOSITORY:
· Continue to build web front end for the numerical model repository
· Submit coverages of model boundaries (and any other coverages requested by team modelers) to Tyler Johnson for inclusion in the greater C3 GIS database
CYCLE 3 GROUNDWATER DATABASE:
· Establish Sparrow region codes (and other locational info codes, as requested) for all wells in the C3 GW database once Voss has finished compiling well data (around the end of calendar year 2013), and submit the codes to Voss for loading into the database
EXPLANATORY VARIABLES DATABASE:
· Find out more about the pumping records for individual public-supply wells in various principal aquifers that Curtis Price is creating by disaggregating pumping records created for the water use program. Create similar records for irrigation and other supply wells by applying the same technique, where possible 
· Work w/ Eberts and Jurgens to develop database tables and a data dictionary for storing the disaggregated pumping data. The pumping estimates developed in this way should remain independent of the site-specific pumping records obtained directly from water purveyors and stored elsewhere in the team databases (C3 GW or explanatory variables databases)
· Continue nutrient input processing for the M&M team, as well as the greater NAWQA program
· Begin creating a national GIS data set of PA thicknesses and extents. Consult with the Groundwater Resources Program (Kevin Dennehy and (or) Jennifer Stanton) to see what might be available from the brackish groundwater initiative
CV Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
NITRATE MAPS AT DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Help Nolan respond to reviewer comments on the nitrate paper presenting nitrate models & maps for domestic and public-supply-well depths in the CV that incorporate variables from the previously published version of the Central Valley Hydrologic Model (CVHM), as needed
· Work w/ CV modelers and PA Analyst (Bexfield) to ensure that there is a crosswalk between wells in the selected flow models and the same wells in the various team databases (C3 GW, GW-age, explanatory variables)
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Begin planning for GIS coverages that the Glacial PA modelers might need to eventually extrapolate numerical model results beyond the different model boundaries. Consult others, including Fienen & Feinstein
· Work w/ Glacial modelers and PA Analyst (Stackelberg) to ensure that there is a crosswalk between wells in the selected flow models and the same wells in the various team databases
Other         
· Participate in M&M national and PA team calls
· Participate in C3 GIS and C3 GW database calls and related workgroups
· Attend NAWQA GW team meeting (February)


Claudia Faunt, Central Valley PA Team – Modeling Coordinator & Senior CV Modeler, 0.50 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Finish updating the CVHM going back to 1945 and then to the early 1900s (predevelopment). Where applicable, MNW2 should replace MNW1. Archive and document updated model(s)
· Refine the CVHM in areas that will be compared to regional models so that the CVHM is more suitable for particle tracking, starting w/ the Modesto model area 
· Work w/ national and CV modelers to decide which variables to evaluate for different scales of flow models for testing in statistical models of selected chemical constituents
· Generate and compare selected model variables (ex. land use in areas contributing recharge, fluxes, hydrologic position, %SW/GW derived recharge) from the original CVHM, the refined CVHM and the regional models. (Other team members should help generate the variables from the regional numerical models.) The idea here is to learn what information is lost as one moves across scales of numerical models
· Outline and begin drafting paper summarizing comparisons. Other modelers will contribute as necessary
AQUIFER SUSCEPTIBILITY MAPS
· Work w/ Jurgens to compute particle tracks in the original and refined CVHMs to specified ages of groundwater. Particle tracks to surfaces representing domestic- and public-supply-well screened intervals also should be computed
· Work with national and CV modelers, as well as Kauffman and Eberts, in developing scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells
Other 
· Host weekly calls for the Central Valley PA modeling team
· Participate in M&M national calls
· Attend NAWQA GW team meeting (February)
Diane Rewis, Central Valley PA Team – Modesto Modeler, 0.25 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Provide boundary conditions etc. to Faunt for refinement of the CVHM in the area of the Modesto model 
· Generate selected model variables (for example, land use in areas contributing recharge, fluxes, hydrologic position, %SW/GW derived recharge) from the Modesto model for comparison to the original CVHM and the refined CVHM. Starn and Faunt will guide this effort. The idea here is to learn what information is lost as one moves across scales of numerical models
· Compare variables derived from steady-state and transient runs for the Modesto model to see what is lost by not modeling the transient nature of the aquifer system
· Work w/ Gronberg to crosswalk wells in Modesto flow model and the same wells in the team databases
AQUIFER SUSCEPTIBILITY MAPS:
· Work w/ Jurgens to compute particle tracks to specified ages of groundwater. Particle tracks to surfaces representing domestic- and public-supply-well screened intervals also should be computed
· Work with national and PA modelers to develop scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells
Other         
· Participate in CV PA modeling team calls
Jon Traum, Central Valley PA Team – Fresno Modeler, 0.75 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Build a regional-scale numerical model of the Fresno area to include an area larger than the Weissman model and longer than Burow’s Fresno flowpath. The model should contain enough detail to better understand contaminant transport in the area
· Provide information on boundary conditions etc. to Faunt for refinement of the CVHM in the area of the new Fresno model 
· Begin generating selected model variables (for example, land use in areas contributing recharge, fluxes, hydrologic position, %SW/GW derived recharge) from the Fresno model for comparison to the original CVHM and the refined CVHM. Starn and Faunt will guide this effort
· Work w/ Gronberg to crosswalk wells in the Fresno flow model and the same wells in the team databases
AQUIFER SUSCEPTIBILITY MAPS:
· Work w/ Jurgens to compute particle tracks to specified ages of groundwater. Particle tracks to surfaces representing domestic- and public-supply-well screened intervals also should be computed
· Work with national and PA modelers to develop scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells
Other         
· Participate in CV PA modeling team calls
Steve Predmore, Central Valley PA Team – Modeling Support Person, 0.50 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
· Provide modeling support as instructed by Faunt
· Participate in CV PA modeling team calls
Don Martin, Central Valley PA Team – Modeling Support Person, 0.25 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
· Provide modeling support as instructed by Faunt
· Participate in CV PA modeling team calls
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Connecticut WSC:									$ 257,919
Jeff Starn, National Team - Senior Numerical Modeler, 1.0 FTE
National - COMPONENTS:   ● Milestones / Tasks
NUMERICAL MODEL REPOSITORY:
· Finish qualifying models for inclusion in the model repository
· Upload remaining qualified models to the repository
· Ensure that NAWQA, OGW & GWRP modelers have access to the stored models
· Outline and draft paper on “Analysis of residence time distributions in archived models of the USGS”
EXPLANATORY VARIABLES DATABASE: 
· Lead the modeling team in the development and application of methods for capturing and storing model-wide variables for selected models (for example, sources of water by volume, percent aquifer volume recharged since 1950), contributing-area variables for selected wells within those models (for example, percent recharge from different types of land cover, age distributions) and the position of the wells within the flow systems (for example, distance from surface-water bodies, x- y-variables). Collaborate w/ GWRP modelers as appropriate; GWRP modelers are computing sources of water for the Glacial PA and wells
· Document scripts written to extract model and well variables
· Work w/ Eberts, Jurgens, and Kauffman to develop database tables and a data dictionary for storing variables from the numerical models in the explanatory variables database
MODPATH PRE- & POST-PROCESSOR FOR COMPUTING BREAKTHROUGH CURVES:
· Update convolution-based particle-tracking program (ReSEPy) to read GFLOW pathline output. Document and publish the ReSEPy program, and train other team members in its use as needed
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Lead the greater modeling team in developing approaches for extending flow model results beyond the boundaries of the models in the model repository. Approaches may differ among Principal Aquifers. (See Glacial PA entry below for FY14 activities)
· Continue efforts to make dependent variables from simulated age distributions by fitting gamma distributions to flow model results at selected wells
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work w/ CV modelers to select numerical models to represent processes at the PA and regional scales 
· Lead national and CV modelers in deciding which variables to evaluate for different scales of numerical models for testing in statistical models of selected chemical constituents
· Extract model-wide variables from regional or local-scale models in the model repository as needed
AQUIFER SUSCEPTIBILITY MAPS:
· Work with national and CV modelers to develop scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work w/ glacial modeling team to select numerical models to represent processes at the PA and regional scales
· Lead national and Glacial modelers in deciding which variables to evaluate for different scales of numerical models for testing in statistical models of selected chemical constituents
· Extract model-wide variables from regional or local-scale models in the repository as needed
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS (Starn continued):
· Work w/ Fienen (GWRP) and Nolan to compare Artificial Neural Network (ANN) and Bayesien Network approaches for extending flow model results across the Glacial PA (meta model approach). Glacial models and associated variables in the model repository, as well as GWRP models and variables that are not yet in the repository will be used for this exercise
AQUIFER SUSCEPTIBILITY MAPS:
· Work with Glacial PA modelers to begin developing scaling rules for estimating ages & age distributions in the Glacial PA at the depths of domestic and public-supply wells
Other 
· Present paper in the Open-Source Programming and Scripting for the Hydrological Sciences session at AGU, if travel approved
· Participate in M&M national and PA team calls
· Attend NAWQA GW team meeting (February)
· Respond to all comments and obtain approval for the TANC journal article on water-quality trends in public-supply wells in transient flow systems
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New Hampshire WSC:								$ 53,592
Joe Ayotte, Central Valley PA Team – Statistical Modeler, 0.25 FTE
Central Valley (CV) Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
ARSENIC MAPS AT DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Compile data sets needed for arsenic mapping in the CV (geology, soils etc.)
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New York WSC:									$ 186,940
Dick Yager, Glacial PA Team – Numerical Modeler, 0.50 FTE
National - COMPONENTS:   ● Milestones / Tasks
NUMERICAL MODEL REPOSITORY:
· Finish qualifying models for inclusion in the model repository
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work with national and PA modelers to decide which variables to evaluate for different scales of groundwater-flow models in the Glacial PA for testing in statistical models of selected chemical constituents
METHODS FOR EXTRAPOLATING VARIABLES TO AREAS WITHOUT MODELS:
· [bookmark: _GoBack]Begin constructing new numerical and (or) analytic element models of groundwater flow in important hydrogeochemical / depositional settings that have NAWQA water quality data but no existing flow model. Selection of areas to be modeled should be coordinated with Stackelberg, Starn and the GWRP team working in the Glacial PA
· Work w/ Gronberg to ensure that there is a crosswalk between wells in the Glacial PA flow models and the same wells in the various team databases
AQUIFER SUSCEPTIBILITY MAPS:
· Lead national and PA modelers in develop scaling rules for estimating ages & age distributions in the Glacial PA  at the depths of domestic and public-supply wells
Other
· Participate in Glacial PA modeling team calls
· Attend NAWQA GW team meeting (February)
Paul Stackelberg, Glacial PA Team – Modeling Coordinator, 0.25 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work with national and PA modelers to decide which variables to evaluate for different scales of groundwater-flow models in the Glacial PA for testing in statistical models of selected chemical constituents
METHODS FOR EXTRAPOLATING VARIABLES TO AREAS WITHOUT MODELS:
· Provide Glacial PA modeling team with input on areas to be modeled  within the Glacial PA
Other
· Host weekly calls for the Glacial PA modeling team
· Serve as a liaison between the Glacial PA M&M and S&T teams
· Participate in M&M national calls
· Attend NAWQA GW team meeting (February)



Oregon WSC:									$ 89,043
Jim Tesoriero, National Team – Flowpath Modeler, 0.33 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
NITRATE MAPS AT DEPTH OF DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Begin modeling nitrate patterns and trends in the Tomorrow / Waupaca River (TWR) watershed
MAP OF NITRATE IN GROUNDWATER IN NEAR-STREAM AREAS:
· Continue developing a statistical method for delineating redox zones within aquifers that can be used to improve estimates of the timing and delivery of nitrate (and other redox-active constituents) to streams
Other
· Participate in M&M national and PA calls
· Participate in selected Integrated Watershed Studies (IWS) and Slow Flow Interest Group (SFIG) calls
· Serve as a liaison between the IWS and M&M teams
· Attend NAWQA GW team meeting (February)





[Intentionally Blank]



Utah WSC:										$ 75,506
Chris Shope, Glacial PA Team – Geochemical Modeler, 0.50 FTE
National - COMPONENTS:   ● Milestones / Tasks
EXPLANTORY VARIABLES DATABASE:
· Explore the literature to determine whether there is enough published information on contaminant degradation rates in different redox conditions for a variety of contaminants to create a lookup table on degradation rates for use by the NAWQA GW team. Frank Chapelle, Leon Kauffman and Sandy Eberts can provide a starting point
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Continue geochemical analysis of the TWR watershed. Includes redox mapping and mass balance modeling in support of forward modeling of nitrate changes with increasing groundwater age in the watershed
Other
· Participate in Glacial PA modeling team calls
· Participate in NAWQA Slow Flow Interest Group (SFIG) calls
· Attend NAWQA GW team meeting (February) 
· Attend USGS training Field Techniques for GW/SW Exchange (October)
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Wisconsin WSC:									$ 120,432
Paul Juckem, National Team – Analytic Element / Lumped-Parameter Modeler, 0.50 FTE
National - COMPONENTS:   ● Milestones / Tasks
REGIONAL MASS-TRANSPORT FUNCTIONALITY FOR AE CODE, GFLOW:
· Develop synthetic-grid method for computing simulated concentrations
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work with national and PA modelers to decide which variables to evaluate for different scales of groundwater-flow models in the Glacial PA for testing in statistical models of selected chemical constituents
· Refine / develop GFLOW and MODFLOW models of the Tomorrow/Waupaca River (TWR) watershed
AQUIFER SUSCEPTIBILITY MAPS:
· Continue developing a groundwater age stratigraphy tool (GWAS) for ARCmap that can be used to estimate age distributions at the depths of drinking-water wells for comparison to similar estimates from more resource-intensive methods
· Work with national and Glacial PA modelers to develop scaling rules for estimating ages & age distributions in the Glacial PA at the depths of domestic and public-supply wells 
· Apply methods for estimating ACR uncertainty in the WI NO3 Initiative study areas
Other
· Participate in M&M national and PA calls
· Attend NAWQA GW team meeting (February)
Cheryl Buchwald, Glacial PA Team – Modeling Support Person, 0.125 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
· Compile water use and other data for the TWR modeling effort
Andy Leaf, Glacial PA Team – Modeling Support Person, 0.125 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
· Assist with PEST calibration of the TWR GFLOW model
· Assist with development of a MODFLOW model of the TWR watershed 
Daniel Feinstein, Glacial PA Team – Modeling Consultant, 0.08 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Advise Glacial PA modeling team on modeling tools that might be best for different physical settings and purposes (GFLOW, MODFLOW-LGR, MODFLOW-USG, MF-USG link to Bayesian Networks, etc.) 
· Help advise team on data and coverages that might be needed to extrapolate beyond model boundaries
Other
· If OGW funds an effort to enhance codes for automating construction of the MODFLOW SFR package, extend the code to generate line sinks for GFLOW
· Help keep M&M team connected to GWRP modeling efforts in the Glacial PA
· Attend NAWQA GW team meeting (February)


Mike Fienen, Glacial PA Team – Modeling Consultant, 0.08 FTE
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Work w/ Nolan and Starn to compare Artificial Neural Network (ANN) and Bayesien Network approaches for extending flow model results across the Glacial PA (meta model approach)
· Help advise team on data and coverages that might be needed to extrapolate beyond model boundaries
Other
· Attend NAWQA GW team meeting (February)
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NAWQA HQ, Reston:								$ 149,685
Tom Nolan, National Team - Senior Statistical Modeler, 0.88 FTE
National - COMPONENTS:   ● Milestones / Tasks
NATIONAL ARSENIC MAP (CDC funded map):
· Provide consultation to Ayotte, as needed, for the CDC national arsenic map he’s working on
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Work with the greater modeling team to develop approaches for extending flow model results beyond the boundaries of the models in the model repository. Approaches may differ among Principal Aquifers
CV Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work w/ national and PA modelers to decide which variables to evaluate for different scales of flow models for testing in statistical models of selected chemical constituents
AQUIFER SUSCEPTIBILITY MAPS:
· Work with national and CV modelers to develop scaling rules for estimating ages & age distributions in the CV at the depths of domestic and public-supply wells. If Starn demonstrates that gamma distributions can be used to approximate age distributions at wells (and streams?), apply statistical models to help determine if gamma model parameter values can be estimated from GIS data
NITRATE MAPS AT DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Respond to reviewer comments on the nitrate paper presenting nitrate models & maps for domestic and public-supply-well depths in the CV that incorporate variables from the previously published version of the Central Valley Hydrologic Model (CVHM)
· Compare neural network and boosted regression approaches for modeling / mapping nitrate concentrations. Outline and draft a paper on the comparison
· Work w/ numerical modelers to begin stockpiling explanatory variables for refined NO3 models & maps for the Central Valley that will be developed during FY15
· Catalogue existing unsaturated zone models that might be useful for estimating lag times across the unsaturated zone and other variables that might become important down the road
ARSENIC MAPS AT DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS:
· Provide consultation to Ayotte, as needed
Glacial Principal Aquifer - COMPONENTS:   ● Milestones / Tasks
METHODS FOR SCALING EXPLANATORY VARIABLES:
· Work with national and PA modelers to decide which variables to evaluate for different scales of flow models for testing in statistical models of selected chemical constituents
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS W/OUT FLOW MODELS:
· Lead Fienen (GWRP) and Starn in a comparison of Artificial Neural Network (ANN) and Bayesien Network approaches for extending flow model results across the Glacial PA (meta model approach). Glacial models and associated variables in the model repository and GWRP models and variables that are not yet in the repository will be used for this exercise
AQUIFER SUSCEPTIBILITY MAPS:
· Work with national and glacial modelers to develop scaling rules for estimating ages & age distributions in the Glacial PA at the depths of domestic and public-supply wells

NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS  (Nolan continued)
· Provide consultation to Tesoriero and Shope for mapping redox zones in the Tomorrow-Waupaca River watershed if data permit. This is similar to the logistic regression and random forest modeling that Tesoriero is doing for the Potomac River basin
Other
· Present paper in the Nonpoint-Source Fluxes session at AGU
· Participate in M&M national and PA team calls
· Attend NAWQA GW team meeting (February)
· Respond to all comments and obtain approval for the ACT journal article on unsaturated zone pesticide fate and transport 
· Serve as consultant to Wisconsin DNR and USDA on RZWQM, as needed


Summary of Roles and Responsibilities

NATIONAL:
  DATABASES
     NUMERICAL MODEL REPOSITORY
· Jeff Starn (Lead); Dick Yager; JoAnn Gronberg
     CYCLE 3 GROUNDWATER DATABASE
· Bryant Jurgens (Lead); JoAnn Gronberg; Sandy Eberts
     GROUNDWATER AGE DATABASE
· Bryant Jurgens (Lead); Sandy Eberts
     EXPLANATORY VARIABLES DATABASE
· Sandy Eberts (Lead); Jeff Starn; Bryant Jurgens; JoAnn Gronberg; Chris Shope; Lean Kauffman
  PROCESS-BASED TOOLS & METHODS
     DUAL-POROSITY PARTICLE-TRACKING PROGRAM FOR MODFLOW
· Stan Leake
MODPATH PRE- & POST-PROCESSOR FOR COMPUTING BREAKTHROUGH CURVES
· Jeff Starn
REGIONAL MASS-TRANSPORT FUNCTIONALITY FOR THE ANALYTIC ELEMENT CODE, GFLOW
· Paul Juckem
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS WITHOUT FLOW MODELS
· Jeff Starn (Lead); Tom Nolan; Leon Kauffman; Sandy Eberts
PRINCIPAL AQUIFERS:
  CENTRAL VALLEY PRINCIPAL AQUIFER
     METHODS FOR SCALING EXPLANATORY VARIABLES
· Jeff Starn (lead); Tom Nolan; Claudia Faunt; Bryant Jurgens; Diane Rewis; Jon Traum
AQUIFER SUSCEPTIBILITY MAPS
· Bryant Jurgens (Lead); Claudia Faunt; Diane Rewis; Jon Traum; Jeff Starn; Tom Nolan; Leon Kauffman; Sandy Eberts
NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS
· Tom Nolan (Lead); JoAnn Gronberg
ARSENIC MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPPLY WELLS
· Joe Ayotte (Lead); Tom Nolan
  GLACIAL PRINCIPAL AQUIFER
     METHODS FOR SCALING EXPLANATORY VARIABLES
· Jeff Starn (Lead); Tom Nolan; Dick Yager; Paul Juckem; Paul Stackelberg
METHODS FOR EXTRAPOLATING PROCESS VARIABLES TO AREAS WITHOUT FLOW MODELS
· Tom Nolan (Lead); Mike Fienen; Jeff Starn; Dick Yager; JoAnn Gronberg; Paul Stackelberg; Daniel Feinstein; Leon Kauffman
AQUIFER SUSCEPTIBILITY MAPS
· Dick Yager (Lead); Jeff Starn; Paul Juckem; Tom Nolan; Leon Kauffman; Sandy Eberts
NITRATE MAPS AT THE DEPTHS OF DOMESTIC AND PUBLIC-SUPPLY WELLS
· Jim Tesoriero (Lead); Chris Shope; Tom Nolan
MAP OF NITRATE IN GROUNDWATER IN NEAR-STREAM AREAS:
· Jim Tesoriero
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