Characterization of the Hydrogeologic and Geothermal Conditions of the Northwest Volcanic Aquifer Study Area

Project Chief: Erick Burns; Oregon Water Science Center
(1) PROJECT ACCOMPLISHMENTS/CONTRIBUTIONS (FY 2016)
The Northwest Volcanic Aquifer Study Area (NVASA) study started mid-FY2015. First drafts of new geologic map compilations, stream flow analyses, and SWB modeling are due at the end of FY2016.  All of the preliminary work has been done for these reports, and we are in the process of synthesis, analysis, and writing. Summary reports and maps will be published during FY17, which is a planning year for future NVASA study activities.  In addition to the above expected reports, an unanticipated first publication has completed USGS peer-review, and subsequently been submitted to a journal (see section 4 below).     

 (2) PROJECT WORKPLAN AND BUDGET FOR FY 2017
During FY17, following completion of the Phase 1 hydrogeologic characterization of the Northwest Volcanic Aquifer Study Area (NVASA), we will develop two workplans for continued study past FY17.  This planning phase of NVASA study will continue with shared resources from the USGS Geothermal Resource Investigations Project.  Workplan #1 will focus on paired analysis of regional modeling methods (including remote sensing) with past and present local cooperative studies of the Upper Deschutes, Upper Klamath, and the Harney Basins, with an emphasis on estimating groundwater recharge and water use for the NVASA.  Workplan #2 will focus on the Pit and Upper Sacramento River (very short reach above Shasta Lake) watersheds (groundwater and surface water). Water captured in Shasta Lake from these watersheds is a major source of water for California. Because about 50 percent of the water feeding Shasta Lake originates as groundwater, the Lake is a significant part of the drought-resistant water supply.  Workplan #2 will describe a research plan to characterize this important understudied resource.
The following budget is for FY17 for the WAUSP Program only.  Detailed Net-to-Gross spreadsheets for each cost center are available on request. The OR WSC will take the lead on Workplan #1 development, and Workplan #2 will be coordinated by Faunt, Traum, and Burns.  In addition to the above staff salaries, $1,700 travel has been budgeted for a 1-day meeting for Workplan #1.  Travel for Workplan #2 includes a team one-day kickoff meeting in Sacramento (or Menlo Park), CA, with presentations summarizing major research questions, followed by a 2-day field trip to the study area (generally coincident with the high-flow volume part of the Pit River watershed) to share detailed knowledge of the geology, hydrology, and ecology of the system and associated issues.  Total, $5,250 has been budgeted for travel for Workplan #2.  

Workplan #1 TOTAL = $75,500

Workplan #2 TOTAL = $41,500

TOTAL = $117,000

(3) NOTEWORTHY COLLABORATIONS, MEETINGS, TECHNICAL TRANSFER ACTIVITIES, SPIN-OFF PROJECT DEVELOPMENTS, AND ACKNOWLEDGEMENTS
· June 27-29, 2016: Briefing and tour of the NVASA for WAUSP leadership team.

· Recall that this is a joint-energy and water project.  In Sep 2016, U.S. Department of Energy established a $200k agreement to support ongoing USGS geothermal and water-related research in an area slightly larger than the NVASA.

· A focus cooperative water study (with the Oregon Water Resources Department) of the Harney Basin (center of the NVASA) is starting at the start of FY17.  Future WAUSP study components will be synchronized with this study to allow ground-truthing of regional methods of estimating recharge and water use.
· A springs study, covering much of the NVASA, funded by the U.S. Bureau of Land Management began in June 2016.  The purpose of the study is to assess the vulnerability of springs to climate change.  The project is currently being scoped, with field activities to commence in FY17.  

· We worked with Paul Barlow (USGS-OGW) to develop new strategies to improve the utility of the GWToolbox for discontinuous time series analysis.

· We proposed and were successful in receiving appropriated funds to renew stream gaging operations at Hat Creek, a historic USGS gaging station (http://waterdata.usgs.gov/nwis/inventory/?site_no=11355500&agency_cd=USGS&amp) through the USGS Climate Response Network (http://groundwaterwatch.usgs.gov/Net/OGWNetwork.asp?ncd=crn). Funding from CRN will also support four seasonal measurements to characterize the volume of GW discharge from a single large volume spring (Big Spring) located upstream from the gaging station.

· We collaborated with Lassen-USFS (Shawn Wheelock and Tim Fedore) and Humboldt State University (Dr. Jasper Oshun and George McAneny) to conduct a preliminary investigation of stream temperature variations related to groundwater discharge in a 25-km reach adjacent to the Hat Creek gaging station and are in the process of developing a proposal to request funding to support additional thermal sensitivity work through the USFS’s Collaborative Forested Landscape Restoration (CFLR).

The following is a list of presentations related to NVASA project activities:

Burns, E.R., Zhu, Y., Zhan, H., Manga, M., Williams, C., and Ingebritsen, S.E., 2016, “Where, when, and how much will climate change affect temperatures in groundwater-fed ecosystems?”, Geologic Society of America Annual Conference, Denver, CO, Sep 27, 2016 [Oral].

Burns, E.R., Zhu, Y., Zhan, H., Manga, M., Williams, C., and Ingebritsen, S.E., 2016, “Regional Transport of Heat by Groundwater: Implications of Climate-Change for Habitat that Depends on Cool Groundwater Discharge”, National Ground Water Association Conference: Connecting the Dots... Groundwater, Surface Water, and Climate Connections in the Northwest, Portland, OR, Sep 8, 2016 [Oral].

Burns, E.R., 2016, “Heat flow and hydrology of the Northwest”, Oregon Health and Science University Center for Developmental Health “Let’s Talk Science” seminar series, Portland, OR, Aug 10, 2016 [Invited, Oral].

Burns, E.R., 2016, “Where, when, and how much will climate change affect temperatures in groundwater-fed ecosystems?”, US Fish and Wildlife Service Regional Seminar Series, Portland, OR, Jul 26, 2016 [Invited, Oral].

Burns, E.R., 2016, “From the Columbia Plateau to the Modoc Plateau: Groundwater and Heat Flow in the Volcanic Terrains of the Northwestern U.S.”, USGS California Water Science Center Seminar, Sacramento, CA, Jun 22, 2016 [Invited, Oral].

Burns, E.R., Ingebritsen, S.E., Williams, C.F., and Manga, M., 2015, “Geothermal and Hydrogeologic Controls on Regional Groundwater Temperatures”, American Geophysical Union Fall Meeting, San Francisco, CA, Dec 14-18, 2015 [Oral].

Burns, E.R., Ingebritsen, S.E., Manga, M., and Williams, C., 2015, “Viscous heating revisited:  An expanded definition and implications for groundwater flow systems”, 23rd Annual Hubbert Quorum, Menlo Park, CA, Dec 13, 2015 [Invited, Oral].

(4) Report Products, Bibliographic Update, Data Releases, and Groundwater-Model Archives
None published yet.  The following has been submitted. 
Burns, E.R., Zhu, Y., Zhan, H., Manga, M., Williams, C.F., Ingebritsen, S.E., and Dunham, J., 2016, Thermal effect of climate change on groundwater-fed ecosystems, submitted to Nature Geoscience.
(5) PROJECT TEAM DIRECTORY – 
The following are the principals and current activities:

Erick Burns [eburns@usgs.gov; 503-251-3250; OR WSC - Portland] – Project chief; all aspects of project; lead scientist on SWB modeling

Jonathan Glen [jglen@usgs.gov; 650-329-5282; GMEG – Menlo Park] – USGS Geothermal Project chief; geothermal compilation.
Colin Williams [colin@usgs.gov; 650-329-4881;GMEG - Menlo Park] – Center director of GMEG; supervision of geothermal database and geologic map compilation.

Claudia Faunt [ccfaunt@usgs.gov; 619-225-6142; CA WSC – San Diego] – CA lead scientist; collection of CA data; synthesis and interpretation; and oversees CA WSC staff working on study components.
Jim Bartolino [jbartol@usgs.gov; 208-387-1392; ID WSC - Boise] – ID lead scientist; collection of ID data; synthesis and interpretation; and oversees ID WSC staff working on study components.
Marshall Gannett [mgannett@usgs.gov; OR WSC - Porltand] – Geologic to hydrogeologic map interpretation; stream hydrograph analysis to identify baseflow contribution.
Dave Sherrod [dsherrod@usgs.gov; 360-993-8915; CVO - Vancouver] – Geologic to geothermal and hydrogeologic map interpretation, especially the stitching together of different geologic map properties to produce a complete coverage.
Jenny Curtis [jacurtis@usgs.gov; 707-442-3169; CA WSC - Eureka] – Lead scientist on stream hydrograph analysis, working closely with Gannett and Faunt.
Jake DeAngelo [jdeangelo@usgs.gov; 650-329-4841; GMEG – Menlo Park] – Lead GIS for geologic map compilation and hydrothermal database assembly.
Additional staff that has made contributions includes: Lorrie and Alan Flint, and Michelle Stern have prepared SWB input files.  Steve Westenbroek has provided guidance on SWB modeling.  Jon Haynes, James White, and Tana Haluska are assembling/organizing all water levels, well construction data, and surface water basin maps.
Anticipated additional USGS staff to participate in Workplan #2 development:  Don Sweetkind, Steve Ingebritsen, Shaul Hurwitz, Jake Lowenstern, Patrick Muffler, Julie Donnelly-Nolan, and Vicky Langenheim.

(6) PHOTOS, ANIMATIONS, AND GRAPHICS – None yet, except for the project website (http://or.water.usgs.gov/proj/geothermal/index.html).
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