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This work plan summarizes expectations for the NAWQA Groundwater Modeling & Mapping (M&M) team for FY15 and includes plans for both the national-modeling team and three principal-aquifer-modeling teams (Central Valley, Glacial & Northern Atlantic Coastal Plain). Water Science Centers to which this work plan applies are:  Arkansas, Arizona, California, New England, New York, Oregon, Utah, Virginia 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 Funding Assumptions for Water Science Centers
The table below provides current (April 2014) budget estimates for each Cost Center that will do work for the NAWQA Groundwater Modeling & Mapping component during FY15. The estimates cover all salary costs, including project management costs, but do not cover travel costs. Travel will be reimbursed separately as it is scheduled and taken.
· Arkansas WSC:		$ 42,000
· Arizona WSC:		$ 25,000
· California WSC:		$ 732,670
· Maryland-Delaware-DC WSC:	$ 28,800
· New England WSC:		$ 598,025
· New York WSC:		$ 231,785*           (Yager’s salary will follow him if he transfers to Colorado.)
· Oregon WSC:		$ 86,800
· Utah WSC:			$ 74,660
· Virginia WSC:		$ 126,900
· Wisconsin WSC:		$ 202,630
· NAWQA HQ, Reston:		$ 144,220

Arkansas WSC:									$ 42,000
Brian Clark, 0.20 FTE
· Provide modeling support to the Glacial PA modeling team
· Participate in team calls
· Travel to meet w/ team members, as requested

Arizona WSC:									$ 25,000
Stan Leake, 0.125 FTE
· Publish dual-porosity particle tracking program

California WSC:									$ 732,670
Bryant Jurgens, 0.50 FTE
· Provide age tracer concentrations to numerical modelers for use in calibrating flow models
· Estimate age distributions at wells by using tracer data and lumped parameter models
· Estimate volumes of Central Valley PA used by domestic & public-supply wells, and publish method
· Create map of depth of anthropocene water in the Central Valley PA
· Create maps of groundwater age at the depths of domestic & public wells in the Central Valley
· Provide CV groundwater age information to statistical modelers for use in vulnerability modeling & mapping
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested




JoAnn Gronberg, 0.50 FTE
· Generate GIS coverages for use in modeling & mapping, as directed
· Provide GIS support for report authors
· Process 2007 – 2012 fertilizer data to the county level
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested
Claudia Faunt, 0.50 FTE
· Compute flow model metrics for the CVHM and compare the metrics to metrics from nested flow models 
(see Traum below)
· Provide flow model output to statistical modelers for use in vulnerability modeling & mapping, as directed
· Publish updated CVHM
· Coordinate Central Valley modeling efforts
· Participate in team calls
· Travel to meet w/ team members and to attend scientific or stakeholder meetings, as requested
Jon Traum, 0.75 FTE
· Simulate Fresno area with flow models of varying complexity
· Compute flow model metrics for the different Fresno models and compare metrics among models
· Publish Fresno models
· Participate in team calls
· Travel to meet w/ team members, as requested
Steve Predmore, 0.50 FTE
· Provide modeling support for the Central Valley effort as instructed by Faunt
Don Martin, 0.50 FTE
· Provide modeling support for the Central Valley effort as instructed by Faunt
Justin Brandt, 0.40 FTE
· Provide modeling support for the Central Valley effort as instructed by Faunt
Linda Woolfenden, 0.35 FTE
· Provide modeling support for the Central Valley effort as instructed by Faunt

Maryland-Delaware-District of Columbia WSC:				$ 28,800
Mark Nardi, 0.15 FTE
· Provide support to NACP modeling team, including refinement of SWB-derived recharge estimates and baseflow calculations





New England WSC:								$ 598,025
Jeff Starn, 1.0 FTE
· Summarize models in model repository
· Provide guidance to team modelers, including when and how to compute model metrics for flow model comparisons
· Publish programs for extracting variables from flow models
· Develop method(s) for generating probability distributions for groundwater ages at wells & streams by using models in the flow model repository & a variety of GIS coverages
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested
Joe Ayotte, 0.30 FTE
· Develop arsenic models for the depths of domestic & public-supply wells in the Central Valley
· Participate in team calls
· Travel to meet w/ team members, as requested
Richard Moore, 0.25 FTE (?)
· Compute hydrologic position w/ respect to streams of different stream order for selected principal aquifers
· Travel to meet w/ team members, as requested
John Masterson, 0.50 FTE
· Coordinate NACP PA modeling efforts 
· Identify required updates to the Groundwater Resources Program (GWRP)/Northern Atlantic Coastal Plain (NACP) model to meet the needs of the NAWQA program.  These updates may include: (1) model calibration refinement based age-tracer data, (2) refinement of SWB-derived recharge estimates, and (3) improved model discretization for better representation public-supply well screen zones
· Compute/compare flow model metrics for original & updated NACP PA-scale flow models. (Starn will provide guidance on computing flow model metrics) 
· Work in consultation with Modeling and Mapping Team Coordinator to identify candidate areas for regional and local-scale nested models
· Work with NACP modeling team to begin development of regional and local-scale nested models
· Participate in team calls
· Travel to meet w/ team members and to attend scientific or stakeholder meetings, as requested.
Don Walter, 0.50 FTE
· Serve as lead NACP modeler
· Begin development of regional and local-scale nested models
· Compute flow model metrics from nested flow models and compare to PA-scale model. (Starn will provide guidance on computing flow model metrics) 
· Generate preliminary flow model output for use by statistical modelers, as directed
· Participate in team calls
· Travel to meet w/ team members, as requested



New York WSC:									$ 231,785
Paul Stackelberg, 0.50 FTE
· Gather water quality data for use in arsenic modeling 
· Develop preliminary Glacial PA arsenic models (domestic & public-supply well depths) using available data
· Coordinate Glacial PA modeling efforts, including hosting team calls & a face-to-face meeting
· Serve as a liaison between the Glacial PA M&M and S&T teams
· Participate in team calls
· Travel to meet w/ team members and to attend scientific or stakeholder meetings, as requested
Dick Yager, 0.50 FTE (May Transfer to Colorado)
· Develop type models for selected hydrogeologic settings in the Glacial PA. (Type models will not be developed for complex settings where site-specific models are already available)
· Compute flow model metrics for the different type models
· Compare model metrics from type models w/ those from site-specific flow models in the Glacial PA
· Work w/ Starn to begin characterizing intrinsic susceptibility (groundwater age and depth of anthropocene water) in the Glacial PA
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested

Oregon WSC:									$ 86,800
Jim Tesoriero, 0.33 FTE
· Analyze Tomorrow-Waupaca River flow path data and begin modeling redox zones and redox reaction rates 
· 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
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested

Utah WSC:										$ 74,660
Chris Shope, 0.50 FTE
· Conduct geochemical analysis of the Fox-Wolf-Peshtigo study area
· Provide modeling support for the Fox-Wolf-Peshtigo investigation
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested

Virginia WSC:									$ 126,900
Jason Pope, 0.75 FTE
· Serve as lead NACP model support person
· Work with NACP modeling coordinator (Masterson) and lead modeler (Walter) in the development of regional and local-scale nested models, and in the computation of flow model metrics for use in model comparison
· Provide general modeling support as directed by NACP team coordinator
· Participate in team calls
· Travel to meet w/ team members, as requested
Wisconsin WSC:									$ 202,630
Paul Juckem, 0.75 FTE
· Lead construction of flow models of varying complexity in the Fox-Wolf-Peshtigo study area
· Compute flow model metrics for the different models and compare
· Work w/ Starn to begin characterizing intrinsic susceptibility (groundwater age and depth of anthropocene water) in the Fox-Wolf-Peshtigo study area
· Contribute to the overall modeling effort in the Glacial PA
· Participate in team calls
· Travel to meet w/ team members and to attend scientific or stakeholder meetings, as requested

Cheryl Buchwald, 0.25 FTE
· Provide water use support for the Glacial modeling team
Stephen Westenbroek, 0.25 FTE
· Provide recharge estimates for work in the Fox-Wolf-Peshtigo study area
· Compare recharge estimates for the entire Glacial PA derived (for the GWRP) by using the Soil-Water-Balance method with those computed by Yager derived (for NAWQA) by using a water-balance method based on baseflow separation. Coordinate w/ NAWQA Integrated Watershed team
Daniel Feinstein, 0.25 FTE
· Update GWRP/Lake Michigan Basin (LMB) flow model to meet the needs of the NAWQA program (for example, the GLASS LMB semi-structured grid model has cells that are 500 ft on a side but the K-field still has a 5000 ft resolution)
· Compute flow model metrics for original & updated LMB flow models and compare to metrics from other flow models in the Glacial PA
· Help incorporate the new textural data into the Fox-Wolf-Peshtigo model 
· Provide modeling support to the Glacial PA modeling team. Includes helping w/ the “type models” as needed
· Document GWRP/LMB model updates
· Generate flow model output for use in statistical models of aquifer susceptibility & vulnerability
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested
Mike Fienen, 0.05 FTE
· Write paper comparing Artificial Neural Network (ANN) and Bayesian Network (BN) approaches for mapping model output to model input.  Comparisons are made for the Lake Michigan Basin flow model, and the corn belt root zone water quality model (see Nolan)
· Begin comparison of ANN and BN approaches for extrapolating simulated intrinsic susceptibility beyond flow model boundaries.  Flow models may include current versions of the Fox-Wolf-Peshtigo flow model, type setting models and site specific models across the Glacial PA (see Nolan & Starn)




NAWQA HQ, Reston:								$ 144,220
Tom Nolan, 0.88 FTE
· Write paper comparing Artificial Neural Network (ANN) and Bayesian Network (BN) approaches for mapping model output to model input.  Comparisons are made for the Lake Michigan Basin flow model, and the corn belt root zone water quality model (see Fienen)
· Compare ANN and boosted regression methods for modeling & mapping nitrate in the Central Valley
· Write Standard Operating Procedure for selected statistical methods (once methods comparisons are complete) and provide guidance to team modelers who will apply the methods in different PAs
· Lead / coordinate meta-modeling activities for the Modeling & Mapping component
· Co-lead vertical nitrate flux modeling, along with USGS NRP (Chris Green)
· Participate in team calls
· Travel to meet w/ team members and to attend scientific meetings, as requested
[bookmark: _GoBack]
7

