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	First Name: Jamie
	Last Name: Macy
	Title: Supervisory Hydrologist
	Organization  Company: USGS
	Cell Phone: 928-556-7276
	Email: jpmacy@usgs.gov
	Title 12 words max: Geophysical Tools for an Improved Hydrogeologic Conceptual Model of the Big Chino Sub-basin, Central Arizona
	Summary 25 words max for the program booklet: A geophysical study using controlled-source 
	1: audio-frequency magnetotellurics (CSAMT) and repeat microgravity methods 
	2: to better define the aquifer units and aquifer storage properties in the Big Chino Sub-basin.
	bio: Jamie Macy is a supervisory hydrologist with the U.S. Geological Survey’s Arizona Water Science Center in Flagstaff.  Jamie is a team lead for the Hydrologic Investigation and Research Section and currently supervises a group of scientists who conduct local, regional, and national hydrologic studies.  Jamie has been working on water related programs in Northern Arizona for almost 20 years and although he has a wide variety of research interests, his current research primarily deals with groundwater and geophysical studies.  The availability of groundwater, movement of water in the subsurface, and groundwater quality are all topics of Jamie research.  His current projects include water availability and water use in the Big Chino sub-basin, federal water rights for the Hualapai Tribe near Grand Canyon West, water rights for the National Park Service near the Arizona-Utah border, water-quality on Lake Powell, and a national project contributing to the USGS groundwater Climate Response Network.  Jamie has used geophysical tools for many of his research projects to better understand the Earth in areas where traditional well information is not available.  Jamie is also an adjunct professor at Northern Arizona University and provides instruction for courses with an applied geophysics component.  Jamie P. MacySupervisory HydrologistUSGS Arizona Water Science Center, Flagstaff Programs2255 N. Gemini Dr.Flagstaff, AZ 86001(928) 556-7276jpmacy@usgs.gov
	Abstract: Water users and managers who rely on the Verde River system and its aquifers for water supplies have an intrinsic interest in developing the best possible tools for assessing the effects of groundwater withdrawals. Past, present, and future groundwater withdrawals from the Big Chino sub-basin will affect groundwater levels in the Big Chino area and groundwater discharge at the headwaters of the Verde River, specifically at the Upper Verde Springs, which is believed to be a major discharge zone of groundwater from the sub-basin. The amount and timing of reduced discharge as base flow is a function of connections between hydrogeologic (aquifer) units, aquifer storage properties and transmissivity, and proximity of withdrawal locations to discharge areas. To better define the aquifer units and aquifer storage properties, the United States Geological Survey, Cities of Prescott and Prescott Valley, and Salt River Project have initiated an ongoing geophysical study using controlled-source audio-frequency magnetotellurics (CSAMT) and repeat microgravity methods. CSAMT, a high-energy electromagnetic method sensitive to lithologic variations between rock and sediment types, is useful for defining aquifers at depths of up to 600 meters.  Visual display of CSAMT profiles using Google Earth is useful for understanding and visualizing the relation between geophysics and Big Chino Sub-basin hydrogeology.  Initial results from repeat microgravity surveys, which measure changes in subsurface mass (and therefore aquifer storage) over time, reveal spatial variation in the relation between aquifer storage changes and groundwater level changes. This variation reflects different confining conditions and multiple aquifer systems in different parts of the aquifer.  Information about confining conditions and multiple aquifers could improve numerical groundwater models and predictions of future groundwater-level and base-flow depletion. 


