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What is the USGS 

National Water 

Census?

Part of the

Initiative



To place technical information and tools in the hands 

of stakeholders, allowing them to answer questions 

they face about water availability:

Our objective for the National 

Water Census

• Does the Nation have enough freshwater to meet 

both human and ecological needs?

• Will this water be present to meet future needs?

SECURE Water Act

Public Law 111-11, § 9507 and 9508
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Water Use Trends

• Total water withdrawals in 2010 were 355 billion gallons per day or 

13% less than in 2005.

• Total population in 2010  was 313 million or 4% more than in 2005.

• This is the largest percent decline in water withdrawals nationally 

since we have maintained records.

• In 2010, water withdrawals reached a level not previously seen since 

1970.

• All categories of use declined in water withdrawals, except for mining 

and aquaculture, which saw increases of 40% and 7%, respectively. 
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New (in 2016) and Existing Focus Area Studies



Coastal Carolinas Focus Area Study

 Ongoing/projected population 

increases in this land limited 

coastal region = higher population 

density and sharper interface 

between fresh and saltwater 

ecosystems.

 Frequent Droughts/Hurricanes

 Groundwater Capacity-use Area

 Sea-level rise, land-use change 

and climate change will impact 

aquifer water levels and frequency, 

duration and magnitude of 

streamflow and salinity intrusion 

near water-supply intakes.



Why Coastal Carolinas?
• Population growth has more than tripled since the 1970s  and increased by 

43% since 2000. Additionally, an estimated 14 million people annually visit 

the Myrtle Beach area alone. 

• Land limitations in coastal regions often results in higher population densities, 

and a sharper, more focused interface between fresh and saltwater 

ecosystems.

• Groundwater Capacity-Use Area

• Increases in the extent of salinity intrusion from increased water use and 

climate change/sea-level rise will threaten availability of freshwater resources 

in the vicinity of surface-water and groundwater-supply intakes.

• This confluence of people and geography has presented unique challenges 

to water resources managers and environmental regulators - in an area 

highly susceptible to the effects of hurricanes, routine droughts, and climate 

change/sea-level rise



Why Coastal Carolinas?



Objectives and Scope

• Develop water-use estimates at HUC-8 scale and refine estimates for 

agriculture, public supply and industrial sectors.

• Build site-specific water-use data in SWUDS to support the 

tracking of water from source, to user, to disposal, both within 

and out of the study area

• Surface-water models to evaluate potential changes in water availability 

and salinity in response to various water-use and climate change 

scenarios

• Ecological (fish and invertebrate) response models to alterations in flow

• Groundwater flow model of surficial and deeper water-supply aquifers to 

simulate impacts of ET and water-use scenarios and susceptibility of 

saltwater encroachment and leakage from pumping



ICLUS Model Results

2060

Population and Land-use Change Modeling



Surface-water Modeling

• A surface-water model of the Cape Fear River basin and 

Yadkin/PeeDee/Waccamaw River basin will be developed to simulate watershed 

response to various scenarios of extreme climate events (droughts, hurricanes, 

etc.), climate and land-use changes and water-use.

• The surface-water model in conjunction with PRISM (Conrads and others, 

2013) will be used to simulate water level, streamflows and salinity, 

including potential effects of projected water-use and climate change in the 

study area. 



Ecological Response Modeling

1. Existing fish (TN and ACF River basins) and invertebrate (Delaware and 

NC) response models will be applied using community data obtained from 

NC and SC State biomonitoring programs to forecast community change 

associated with the various surface-water model scenarios.

2. Investigate the effects that implementing differing ecological flow standards 

(7Q10 and 80% flow-by) would have on water availability for societal 

purposes and on the protection of fish and invertebrates during drought. 



Groundwater Flow Modeling

The groundwater flow model will be developed to:

 Simulate results of historic and future stresses on the 

groundwater system in the coastal areas; 

 Simulate and evaluate impacts of ET and various water-

use scenarios in the study area on groundwater/surface-

water interactions

 Create hypothetical scenarios that will predict future water-

level and salinity conditions in the aquifers.



Potential Saltwater Intrusion Groundwater 

Modeling Effort

• Could add the ability to simulate saltwater movement into the 

groundwater flow model.

• Localized saltwater intrusion models would be extracted from the 

larger groundwater flow model and focus on coastal areas with 

existing or potential saltwater intrusion and upconing issues.

• Although the saltwater modeling effort does not fall within the current 

project scope, due to limited time and funding, the work being done 

creates an opportunity to find additional funding partners to study the 

saltwater issues of the region at significantly reduced costs.



Groundwater Modeling Benefits

• The models will be a tool that can be used to manage the 

groundwater resources of the region.

• The model can be used optimize well fields pumping to 

potentially minimize water level drawdowns and saltwater 

movement.

• Allow water suppliers to be proactive to potential problems 

that may arise with the future development of new supply 

wells or alternative well pumping schedules.



Proposed Decision Support Systems

• DSSs for Streamflow, Ecological and Aquifer response to 

water- and land-use scenarios from a range of population 

growth projections and climate/sea-level rise scenarios:

• DSSs and user interfaces could allow users to retrieve 

predictions based on a predefined library of modeled water-

use, ecological-flow requirement, and(or) climate 

change/sea-level rise scenarios.



Expected Results of the FAS:

• More refined and representative water-use estimates at the HUC-8 or 

-10 levels from pts of diversion or withdrawal

• More accurate assessment of effect of consumptive water demands 

(ET) on water availability, leveraging remote-sensing work of Water 

Census topical study

• Modeling Tools and Alternative Water-Use Scenarios

• Surface-water and Salinity models; 

• Ecological response models; and

• Groundwater flow and salt-water intrusion models;



Questions/Discussion


