

Project Title: Regional Groundwater Availability and Use Studies – WAUSP Function
Project Chief:  Various Project Chiefs for the portfolio of studies, managed by the WAUSP leadership team
Project Summary: 
What are you trying to do? Articulate your objectives using absolutely no jargon.
· Assess Regional Groundwater Availability for the Principal Aquifers of the nation:
· document the effects of human activities on water levels, groundwater storage, and discharge to streams and other surface-water bodies;
· explore climate variability impacts on the regional groundwater system; and
· demonstrate analysis to evaluate the adequacy of data networks to understand groundwater availability at a regional scale.
How is it done today, and what are the limits of current practice?
· Regional studies are done by USGS primarily using existing data, usually through application of MODFLOW
· Limits: data sources are varied and may be lacking; data compilation becomes major task
What's new in your approach and why do you think it will be successful?
· Individual Regional Groundwater Availability studies have developed or implemented  new features in MODFLOW to perform the regional analysis
· Individual studies also have looked at innovative ways to combine a variety of data sources to make a GW availability story
Who cares? If you're successful, what difference will it make? What are the risks and the payoffs?
· National synthesis of groundwater availability sought by Congress (Circular 1323, Circular 1384)
· Risk: regional studies can be difficult for local stakeholders to appreciate. 
· Payoff: regional studies provide platform for local analysis and decision making.
How much will it cost? How long will it take? What are the midterm and final "exams" to check for success?
· Each study costs 1.2 – 1.5 million over 3-4 years
· 30 Principal aquifer: 25-30 studies – represent 94 percent of total groundwater withdrawals


Regional Groundwater Availability Studies
Statement of Project Goals
Regional groundwater availability studies are a significant part of the Water Availability and Use Science Program (https://water.usgs.gov/ogw/gwrp/activities/gw-avail.html). These studies are designed to develop a national assessment of groundwater availability in USGS Principal Aquifers as part of a National Water Census.
The studies seek to quantify: 
· the status of groundwater resources, 
· how these resources have changed over time, and 
· likely system response to future changes in anthropogenic and environmental conditions. 

The studies also provide a platform for methods development and application.  Notable methods development activities include the use of TSPROC and other PEST tools to aid in model calibration, application of SWB for recharge estimation, and application of Unstructured-Grid MODFLOW.  Current projects are using advanced uncertainty analysis and fit-for-purpose modeling concepts to more fully integrate the model calibration and prediction activities and are planning to develop and use features in MODFLOW-6. 
Background 
The portfolio of projects included as Regional Groundwater Availability Studies pre-date the National Water Census as the effort to access groundwater availability in the United States as described in Circulars 1223 and 1323 (U.S. Geological Survey, 2002; Reilly and others, 2008) and the broader Water Census described in Circular 1384 (Alley and others, 2013) build on a group of studies started in 2004. However, evaluation of groundwater resources has a much longer history within USGS. Reports to Congress in this area include Meinzer (1923) and McGuiness (1950s and 1960s) and continue through the Regional Aquifer System Analysis (RASA) Program 1980s and 1990s (Sun and Johnson, 1994). The Middle Rio Grande project falls between the RASA Program and the initiation of the regional groundwater availability studies in 2004.  Appendix A provides a bibliography from the regional groundwater availability studies funded directly through the Groundwater Resources and Water Availability and Use Science Programs. Two of the projects were part of a National Water Availability and Use Pilot which eventually were used to support the development of the National Water Census.

Objectives
The objectives of Regional Groundwater Availability studies focus on groundwater quantity and the response of the groundwater system to changes from development or external conditions including climate.  Three components of the individual studies are to quantify the status of groundwater resources, analyze how these resources have changed over time to build understanding of the system, and predict likely system response to future changes in anthropogenic and environmental conditions. Typically the studies do not include new data collection, rather they extensively rely on existing data and often the compilation of data from various local, regional, and national sources into a consistent framework is a major contribution of a study.  These three components: quantify, understand, and predict are consistent with the USGS Water Science Strategy (Evenson and others, 2013) and provide a foundation for individual studies to be adapted to the specific conditions for the aquifer system under consideration and the stresses applied to that system.

Scope
The spatial scope of the portfolio of studies is nationwide and is based on the principal aquifers (U.S. Geological Survey, 2003). The thirty principal aquifers that have the highest groundwater withdrawals provide approximately 94 percent of the groundwater used for public supply, irrigation, and self-supplied industrial uses (Reilly and others, 2008).
[image:  [Map: Principal aquifers of the United States] ] Figure 1. Principal aquifers of the United States.
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Figure 2. Principal aquifers that provided the most total withdrawals for irrigation, public-supply, and self-supplied industrial water in the United States in 2000 (from Reilly and others, 2008 and Maupin and Barber, 2005).

Approach
	Most regional groundwater availability studies provide the quantification of the status, analysis of the effects of development, and predictive tools for the principal aquifer through application of MODFLOW modeling at a regional scale. Some principal aquifers, however, are collections of many local aquifers sharing common characteristics and development of a single numerical model for these systems may not be appropriate.  For these systems, the groundwater conditions are quantified using existing data, analysis of baseflow conditions, and often estimation of recharge and water use.
	The Water Availability and Use Science Program adopted the approach from the Groundwater Resources Program for selection of new principal aquifer projects.  Brief pre-proposals were solicited from water science centers and ranked by a review team from the technical offices, water science field team, and program leads from related programs.  Several finalists were selected as funded to write complete workplans that were again reviewed by the review team.  For FY17 one project was selected for a full workplan and two were selected to receive limited funding in a phased approach for proof-of-concept testing of the proposed work.  Two workplans were held for future funding in FY18 or FY19.  We anticipate that a similar procedure will be used within the revised Water Mission Area structure with proposals solicited by the WAUSP and work coordinated by the appropriate divisions in Mission Delivery.

 
Relation to other USGS Regional and National Programs, Projects and Mission Areas
The regional groundwater availability projects often provide a base regional model for  analysis within the NAWQA project cycle III groundwater studies.  These projects include the Central Valley, Northern Atlantic Coastal Plain, and Mississippi Embayment studies.  The glacial principal aquifer studies under WAUSP and the NAWQA project were conducted at the same time and the two teams worked on coordinating efforts, sharing base data, and several staff were funded by both projects helping them to focus on regional questions and facilitating information transfer between the project teams.

Relation to local USGS projects, stakeholder needs, and collaborative opportunities
	Regional groundwater availability projects have provided significant potential for spin-off and follow-on work by local, state, and regional cooperators.  Notably, the Central Valley and Mississippi Embayment groundwater-flow models and the data assembled for use in these models have been extensively used by state and local cooperators leading to significant funding for USGS water science centers.


Current Projects, FY17 Budget Request, and Expected End Date

	Project
	Task Number
	FY17 Request
	End Date
	Comment

	Regional Study Support
	400
	140,000
	Year-to-year
	Also 77,063 in Fy16 carryover

	Floridan
	402
	394,620
	FY18
	

	Glacial
	403
	60,000
	FY17
	

	Hawaii Volcanics
	404
	270,100
	FY18
	

	Ozarks
	405
	325,000
	FY18
	

	NW Volcanics
	406
	117,000
	Phase 1, FY17
	Phase 1 wrap up, phase 2 proposed

	Brackish
	407
	164,500
	Complete, May 2017
	

	High Plains
	408
	64,200
	FY17
	

	Williston-Powder River
	411
	138,000
	FY17
	

	TAAP
	412
	1,000,000
	FY20
	500,000 to WRIR

	MAP
	413
	1,000,000
	FY21
	+ airborne geophysics?

	Coastal Lowlands
	414
	456,743
	FY21
	

	California Coastal Basin
	415
	211,535
	Mid FY18 for phase 1
	Phase 1

	Colorado Plateau
	417

	127,000
	Mid FY18 for phase 1
	Phase 1

	Appalachian Plateaus
	
	0
	FY17
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