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Western North Carolina has abundant rainfall, 
surface water, and groundwater.

The elevation of the southern Appalachian Mountains carries cool, moist 
air upward, contributing to the precipitation patterns of the MRC region. 
The various forms of precipitation – such as rain, snow, or sleet – feed 
the river basins, which provide the conditions that support wildlife and 
our diverse aquatic ecosystems while also supplying fresh water to 
towns and cities throughout the region. Additionally, WNC river basins 
contain the headwaters of streams and rivers for areas outside of the 
region, including the Mississippi and other rivers flowing east, as well 
as outside cities and towns. This places the MRC region in a position of 
importance as stewards of this highly-demanded and life-giving resource.  
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Drinking water does not come from a tap – it comes from a watershed. A watershed is an area of land that collects all 
the water running off of it and all the water running under it and feeds the water into a network of streams, rivers, and to 
underground aquifers. The topography of the landscape dictates how and where the water flows, thus where individual 
watersheds are located. These watersheds of similar sources come together to form a river basin. 

In Western North Carolina, there are 10 river basins split by the Eastern Continental Divide, 
five draining to the Gulf of Mexico (New, Watauga, French Broad, Little Tennessee, and 
Hiwassee) and five draining to the Atlantic Ocean (Roanoke, Yadkin, Catawba, 
Broad, and Savannah). These river basins in WNC serve as “water 
towers” to the Southeast, supplying water crucial for industry, 
recreation, and health.

The quality of the water collected within WNC’s 
river basins is affected by the presence and 
type of forestland vegetation, along with its rich 
soils, which allow for the storage and filtration 
of the water sources that we use. These 
forests and the aquatic ecosystems can be 
adversely impacted by habitat destruction due 
to development, point and nonpoint source 
pollution, hydrologic alteration, and poorly 
managed agricultural and forest lands, which can 
then compromise the value the water brings to our region.

Why value water in WNC?

Water Hazards
Many risks are associated with the availability of water in our region. Heavy rainfall due to severe weather and the 
subsequent increase in groundwater are common triggers for both flooding and landslides. With flood-related events being 
the nation’s leading cause of disaster – contributing to nearly two-thirds of all federal disasters – and the culprit responsible 
for approximately $50 billion in property damage during the 1990s, flood mitigation via floodplain management is often 
considered a top priority for action.

A major threat posed by flooding includes stream bank erosion, which can undermine the stability of nearby infrastructure 
such as roads, bridges, and buildings, or can disperse or degrade quality soils necessary for nutrient cycling and vegetative 
viability. High-velocity flooding can suspend large sediment or rock compositions, posing a serious threat to public health 
and property. Similarly, floodwaters can carry and deposit sediment along areas in their path, often resulting in crop loss 
and property damage. Other effects include the concentration of garbage, debris, and toxic pollutants on public lands, 
causing secondary health-related hazards, or the disruption of services and business.

Landslide occurrences
The large number of landslides on slopes in Watauga County was 
likely due to more intense rainfall during the August 13-14, 1940, 
storm than that experienced in the region since 1990, including 
Hurricanes Frances and Ivan in 2004.

Locations of Known 
Landslide Events

Ten river basins drain about 11,459 square miles in Western North Carolina. The New 
River, in the northeast corner of the region, is thought to be one of the oldest in the 
world.
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In September 2004, communities in Western North Carolina 
were devastated by flooding caused by Hurricanes Frances and 
Ivan, causing an estimated $200 million worth in damages. 
Floods produced by these hurricanes and subsequent heavy 
rainfall events demonstrate a need to reduce flood risks to 
human life and property within the watershed.



Water guides industry and economic development in much of the Western North Carolina 
region. Categories of water usage include public water supply, domestic self-supplied, 
industrial self-supplied, irrigation (collected for both crop and golf course use), livestock, 
aquaculture (fish farming), mining, power generation, and power plant cooling. 

In times of drought, these two important sectors of the economy could be very heavily 
impacted if there is not sufficient water to meet their demand. Daily withdrawals during 
regular, non-drought conditions are 969 million gallons per day for aquaculture, and 521 
million gallons per day for the cooling of power plants. Together, these two categories 
account for 86 percent of total water usage from only four of the region’s counties – 
Transylvania and Macon Counties for aquaculture use and Buncombe and Cleveland Counties for power plant cooling.

The United States Geological Survey’s last water use study shown above is based on 
2005 data.  For the 27 counties of Western North Carolina, the statistics show some 
very interesting facts and a wide distribution of water usage.  The average water 
withdrawal per day in 2005 was 1,724 million gallons.  Over 95% of this comes from 
surface water sources, with the remainder coming from groundwater from largely 
private homeowner wells. 

Outdoor recreation such as rafting and paddling, skiing, gardening, and hiking are 
significant cultural activities in WNC. These activities bring economic benefits to the 
region – as well as supplying vast opportunities for employment – and much of it is 
centered on water. Tourism itself brings a $2.4 billion annual contribution and employs 
26,000 people. Trout fishing is a $174 million industry supporting 1,977 jobs. 

How do we use water in WNC?
Although many people 

think of water supply being 
primarily linked to the water 
that comes from their tap, the 
two major use categories in 
Western North Carolina are 
aquaculture and cooling for 
thermoelectric power plants. 

Impaired rivers can pose risks to the 
quality and quantity of the yield, providing 
the region with fewer options for food 
and fiber production. With North Carolina 
already leading the nation in farm loss, 
increased stressors on forest lands and 
river basins place our industries at risk 
from competition from non-local sources. 

2006 Land Use 2030 Projected 
Land Use

Hyrdoelectric power generated by 
plants throughout the region is an 
increasingly attractive alternative 
to electricity generation. The newly 
re-commissioned Bridgewater hydro 
station that sits on Lake James across 
both McDowell and Burke counties has 
increased its power capacity to 31.5 
MW per day. Across the MRC region, 
hydro stations produce a total of 803.5 
MW per day – a significant number 
when compared to the 376 MW 
produced by the coal plant in Skyland, 
NC.

Cheoah hydroelectric station in 
Graham County

Rank County $mill
1 Buncombe $662
2 Swain $235
3 Henderson $190
4 Watauga $175
5 Rutherford $119
6 Macon $117

Tourism Expenditures

www.wncvitalityindex.org/employment-sectors/tourism

Water Usage, millions of gallons per day



Average precipitation has remained constant over the past century, although 
some areas are more vulnerable to periods of excessive flooding or drought. 
The map above of average annual precipitation from 1981-2010 shows 
that water accessibility is not equal throughout the region, which can stress 
groundwater sources that supply well water to some homes.

Patterns affecting water availability
The Palmer Hydrological Drought Index (PHDI) is influenced by precipitation and shows long-term dry and wet conditions. 
The PHDI reflects how precipitation affects groundwater, water tables, and reservoirs. On the graphs, the red indicates dry 
conditions, while the green indicates wet conditions. Any green value above 2 indicates severe wet (flooding), while any 
red value below -2 indicates severe dry (drought). Uncharacteristically frequent or extended dry or wet periods indicate an 
interruption in the seasonal pattern of precipitation.

With climate change, there may not be any change in total precipitation, but there may be 
extended wet and dry periods that might result in more flooding or drought. The PHDI for 
Western North Carolina shows that the longest dry periods over the past century have 
occurred in the past three decades. While flooding and drought are natural 
disturbances in Western North Carolina, increased frequency or severity of 
these disturbances will negatively impact the forests, which influence the 
productivity of our watersheds.

Future water use in MRC region
It is estimated that 214,265 acres of land area (an area about the size of Yadkin County) forested in 2006 will be converted 
to developed land by 2030 in 25 of the 27 counties covered by this Index. Continued development leads to several 
challenges, including the amount municipal governments must spend to provide services to residents. For example, 
continued development leads to an increase in landslide risk from the erosion of steep slopes, more frequent flooding 

from altered terrain and hydrology, and an increase in wildfire 
potential. As demand for recreation grows, land use patterns will 
shift towards the center of mountain ranges, thus threatening 
vulnerable habitats.

An increase in population could place stress on water quality 
and quantity, and alter the economic vitality of the MRC region. 
As more people in-migrate, demand for space and resources 
increases, leading to land conversion and the increased use of 
water. However, by looking at the trend in the Population Growth 
Index below, the MRC region is growing at a rate slower than the 
national or state standards. This, in conjunction with new water 
management procedures, makes areas vulnerable due to periodic 
stresses on water supply less susceptible to water-related risks.

The management of lands around water bodies is an important 
step in maintaining healthy watersheds and protecting the 

industries that rely on water. As land is converted from “undeveloped” to 
developed, the economics, politics, infrastructure, and quality of life of the 
region also change. New partnerships and constituencies are needed to 
assist communities, developers, and property owners in making informed 
decisions. From this, mechanisms that enable and encourage cooperative 
and cross-boundary management become necessary for areas more 
vulnerable to water-related stressors, thus responsibly demonstrating 
stewardship among the MRC region with this invaluable resource.

Despite population growth over the years, 
water use trends over the past 20 years have 
been showing decreases in many areas due 
to changes in the manufacturing base of the 
economy, conservation practices, treatment 
efficiencies, leak detection, incentive 
programs, and public education. 

Palmer 
Hydrological 
Index for the 
Southern 
Mountains of 
WNC
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