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(1) PROJECT ACCOMPLISHMENTS/CONTRIBUTIONS (FY 2017)

Landscape and Hydrologic Change
· Based on stakeholder input, models and maps of two scenarios of predicted future land-use in the study area have been developed for annual time steps from 2020-2065. The two modeled scenarios represent: 1) “status-quo” development that continues the same general patterns (urban form, conservation practices, units/acre, etc) given projected population growth, and 2) Water-Smart growth scenario, which allows for population growth (more densification and less sprawl) while conserving groundwater recharge areas and stream buffers, reduce probability of wetland development, keep conservation land protected and reduce water-use/capita. These land-use scenarios will be used in study groundwater, surface-water and ecological-response projection models for simulation of future use and availability scenarios. 
· A journal article on the land-use change-modeling study component is nearly complete and is being prepared for colleague review.
· Based on stakeholder input, future water-demand models have been developed for South Carolina and North Carolina using population growth projection and the future land-use scenario model. A geographically weighted regression approach was used with domestic, public and industrial water use being the dependent variables and social-economic (income, age), environmental (temp, precip) and urban form (number of urban “patches”, landscape shape index and aggregation index) were the independent variables. The model performed very well in our focus study area, with R-squares of 0.6 – 0.8, using water-use data from 2000-2010. 
· A journal article on the future-water demand modeling has been submitted to the Water Resources Research journal.  
Water Use  
· Water-use and NPDES discharge data compilation and disaggregation to HUC-8s through 2014 has been completed including the disaggregation of irrigation and domestic self-supplied to the surface-water model catchments (much smaller than HUC-8s, ~ 2 mi2). 
· All surface-water use and discharge information was compiled into single database that allows the data to be more easily incorporated to the models and the data releases. Significant revisions to the discharger data set had to be made to correct errors in the state-provided data sets identified during calibration of the Cape Fear River and Yadkin/PeeDee/Waccamaw River surface water models. The errors were fixed using information gathered from communicating with the individual water-systems, inspecting for obvious duplications and comparing with a Regional discharger dataset compiled by the NAWQA program for a Southeast SPARROW model.
· All 2015 water-use data have been compiled and submitted to the National Water Census for review/approval.
· A WAUSPFAS Water-Use Working Group was convened to facilitate efficient and appropriate data compilation, management, and publication across studies. An initial coordination call was held on June 27. Rio Grande FAS is planning to work on the first set of data releases using templates from the Deleware River Basin FAS and the Red River and Coastal Carolinas FAS’s will follow that lead.
Surface Water
· Surface-water models of the Cape Fear and Yadkin/PeeDee basins using the Soil and Water Assessment Tool (SWAT) model, including dynamic water-use data, have been finalized and calibration is ongoing.  Calibration to gaging stations in relatively undeveloped areas is good. However, calibration in areas with more urbanization and water-use show too much water in the system. Inaccuracies in the water-use and discharger data are likely the culprit, but further analysis is ongoing. 
Ecological Response
· Ecological response modelers are working on generating alternative response models that utilize land-use, temperature and precipitation as a surrogate for the flow data from the surface-water models. These alternative ecological response models can be applicable in areas that don’t benefit from having a surface-water model.
Groundwater
· A Soil-Water Balance (SWB) model of the study area for 1979 – 2016 was developed and recharge values from the SWB model were incorporated into the groundwater model. 
· An unsteady groundwater model (predevelopment to 2015), which includes all the water-use data (more than 8,000 wells), has been completed and calibration process using PEST is ongoing and nearing completion. 
Study Results and Outreach
· A project webpage was developed and was made available to the public. The Coastal Carolinas Focus Area Study webpage highlights study components, tasks, and planned products and gives access to the study’s current detailed workplan and staff contact information. The page will serve as a repository for completed project products and a portal to access project data sets. 
· A meeting to update stakeholders on progress and solicit input on future land-use and water-demand scenarios was held in the epicenter of the study area (Sunset Beach, NC) on May 4, 2017.
(2) PROJECT WORKPLAN AND BUDGET FOR FY 2018

Overall Study Objective and Approach
· The focus area of this study includes the lower, coastal regions of the Pee Dee/Waccamaw and Cape Fear River Basins in SC and NC from Wilmington, NC down to Georgetown, SC.
· The objective of the study is develop tools that will help to effectively manage groundwater and surface-water supplies in this coastal area to meet societal and ecological uses, by providing water-resource managers estimates of how potential changes in population growth, land-use, and climate will impact aquifer water levels and the frequency, duration, and magnitude of streamflow and salinity intrusion near water-supply intakes. The following are the major activities associated with the study:
· Compile refined water-use data and disaggregate from County to the HUC-8 level. 
· Develop a refined groundwater-flow and saltwater-intrusion model of the surficial, carbonate and deeper sand aquifers to simulate results of historic and future stresses on the groundwater system in the coastal areas.
· Develop surface-water models to simulate watershed response to various scenarios of climate and land-use changes and water-use in order to evaluate future water availability and potential changes in salinity at water-supply intakes.
· Develop empirical ecological response models relating fish and macroinvertebrate metrics to streamflow metrics and land use to forecast community changes associated with the various water-use, land-use, and climate change scenarios.


FY18 Workplan

1. Publish land-use change and future water-demand modeling journal articles with NC State University collaborators. 
2. Complete 2015 water-use data disaggregation to HUC-8 and publish Data Releases for all water-use data compiled as part of the project. 
3. Complete calibration of surface-water models (SWAT) for both Cape Fear and Yadkin/PeeDee basins.
4. Simulate 1983-2014 conditions and future population/land-use, climate change and water-demand scenarios in SWAT.
5. Develop ecological response models for 1983-2014 conditions using 1) land-use, temperature and precipitation data and 2) land-use and simulated flow data from the SWAT models.
6. Simulate future population/land-use, climate change and water-demand scenarios in the groundwater flow model (MODFLOW).
7. Generate saltwater-intrusion groundwater model (SEAWAT) from the calibrated MODFLOW model for a least one localized area (ie. Wilmington, NC and Georgetown, SC) and simulate future scenarios.
8. Develop Decision Support Systems (DSS) for surface-water salinity, aquifer and ecological response to various surface-water and groundwater withdrawal and land-use scenarios resulting from a range of population growth projections and climate change/sea-level rise scenarios. Depending upon stakeholder needs and preferences, it is anticipated that the groundwater DSS may have a GIS-based user interface, the surface-water DSS will leverage a user interface that was previously developed by Conrads and others (2013) (PRISM-2), and the ecological response DSS may have a spreadsheet-based user interface. Regardless of the exact form, all of the DSSs and user interfaces will allow users to select areas of interest or gaged locations and retrieve predictions of aquifer water levels and quality (in select areas), salinity or ecological conditions based on a predefined library of modeled water-withdrawal, ecological-flow requirement, and(or) climate change/sea-level rise scenarios. 

CC FAS FY18 Budget Summary

Table 1. Estimated FY 2018 gross funding for CC FAS, itemized by Science Center and project component. 

	Science Center 
Project Component
	Salary
	Travel
	Total

	
South Atlantic WSC
Project Management, 
Water Use, Data Management 
Groundwater Modeling
Surface-water Modeling
Ecological Response Modeling
Publications (SPN)
Conference
	
$366,000
$10,000
$48,000
$90,000
$140,000
$48,000
$30,000
 --
	
$8,000
$3,000
--
$1,000
--
--
--
$4,000
	
$374,000

	California WSC
Ecological Response Modeling
	$86,000
	$4,000
	$90,000

	
Patuxent Wildlife Research Center
Ecological Response Modeling

	
$10,000
	
--
	
$10,000

	Lower Mississippi-Gulf WSC
Ecological Response Modeling
	$5,000
	--
	$5,000

	
Texas WSC 
Surface-water Modeling
Data Visualization

	
$21,000
$6,000
$15,000
	
--
--
--
	
$21,000

	TOTAL
	$488,000
	$12,000
	$500,000



(3) NOTEWORTHY COLLABORATIONS, MEETINGS, TECHNICAL TRANSFER ACTIVITIES, SPIN-OFF PROJECT DEVELOPMENTS, AND ACKNOWLEDGEMENTS

Presented an overview of project to and interacted with stakeholders at multiple informal meetings and a formal Stakeholder engagement meeting in Sunset Beach, NC on May 4, 2017.
Two “spin-off” projects related to the Focus Area Study have been developed to address local stakeholder needs so far:  
· Extension of the CC FAS groundwater model to include the entire SC coastal plain and portions of the coastal plain in GA and NC. Funded by the State of SC. 
· Assessment of aquifer vulnerability (to climate and anthropogenic-induced water-level declines, contamination) study of New Hanover County, NC that will utilizing the CC FAS Soil-Water Balance and groundwater models. Funded by New Hanover County, NC. 
Our project has been included in the NOAA NIDIS Coastal Carolinas Drought Early Warning System Draft Strategic Plan document (page 25-26). 

(4) Report Products, Bibliographic Update, Data Releases, and Groundwater-Model Archives
None to report in FY17.

(5) PROJECT TEAM DIRECTORY – 
· Chad Wagner (Associate Director, South Atlantic Water Science Center, Raleigh, NC; 919-571-4021; cwagner@usgs.gov; Project manager) 
· Georgina Sanchez (PhD candidate, Center for Geospatial Analysis, NC State University, Raleigh, NC; (517) 755 – 0264; gmsanche@ncsu.edu; Land-use change modeling)
· Adam Terando (Research Ecologist, USGS Southeast Climate Science Center, Raleigh, NC; 919-515-4448; aterando@usgs.gov; Climate-change modeling and data)
· Doug Smith (Hydrologist, South Atlantic Water Science Center, Raleigh, NC; 919-571-4011; dgsmith@usgs.gov; Water-use)
· Fred Falls (Hydrologist, South Atlantic Water Science Center, Columbia, SC; 803-750-6130; wffalls@usgs.gov; Water-use); 
· Jaime Painter (Hydrologist, South Atlantic Water Science Center, Norcross, GA; 678-924-6676; jpainter@usgs.gov; Water-use and GIS)
· Ana Maria Garcia (Research Hydrologist, South Atlantic Water Science Center, Raleigh, NC; 919-571-4058; agarcia@usgs.gov; Surface-water modeling)
· Laura Gurley (Hydrologist, South Atlantic Water Science Center, Raleigh, NC; 919-571-4014; lgurley@usgs.gov; Surface-water modeling)  
· Paul Conrads (Hydrologist, South Atlantic Water Science Center, Columbia, SC; 803-750-6140; pconrads@usgs.gov; SW salinity modeling/ DSS); 
· Tom Cuffney (Research Ecologist - NDAA, South Atlantic Water Science Center, Raleigh, NC; 919-571-4019; tcuffney@usgs.gov; Ecologic-response modeling)
· Jason May (Biologist, California Water Science Center, Sacramento, CA; 916-278-3079; jasonmay@usgs.gov; Ecologic-response modeling)
· Rodney Knight (Hydrologist, Lower Mississippi-Gulf Water Science Center, Nashville, TN; 615-837-4731; rrknight@usgs.gov; Ecologic response modeling)
· Mary Freeman (Research Ecologist, USGS Patuxent Wildlife Research Center, Athens, GA; 706-583-0978; mcfreeman@usgs.gov; Ecologic-response modeling)
· Song Qian (Professor, University of Toledo, Department of Environmental Sciences, Toledo, OH; 419-530-4230; song.qian@utoledo.edu; Ecologic-response modeling)
· Bruce Campbell (Groundwater Specialist, South Atlantic Water Science Center, Columbia, SC; 803-750-6161; bcampbel@usgs.gov; Groundwater modeling)
· Jason Fine (Hydrologist, South Atlantic Water Science Center, Raleigh, NC; 919-571-4034; jmfine@usgs.gov; Groundwater modeling); 
· Greg Cherry (Hydrologist, South Atlantic Water Science Center, Norcross, GA; 678-924-6632; gccherry@usgs.gov; Groundwater modeling)



(6) PHOTOS, ANIMATIONS, AND GRAPHICS
We have animations of simulated land-use changes (urban growth) for the focus area that can be provided. A static image of the area around Conway, SC is included below for reference.
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