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Professional BackgroundProfessional Background

• Environmental Engineer
• 23 years professional experience
• Licensed P.E. in NC, SC, and AR
• Served on Buncombe County Planning 

Board for 7 years.



Historical Environmental Historical Environmental 
ProgramsPrograms

THEN
Federal Legislation

»Clean Air Act – 1963
»Clean Water Act – 1972, 1977

»RCRA - 1976
»CERCLA (Superfund) - 1980

NOW
State and Local Lead



Current Development Patterns

• Absence of planning 
tools that recognize 
the potential 
economic and 
environmental costs 
of such 
development.

• Reliance on private wells for water supply.

• Development on steep slopes beyond reach 
of public water lines.

Source: mvalliance.net 



Water Supply in Buncombe Co.Water Supply in Buncombe Co.

• Surface Water
• Asheville, Weaverville, Woodfin, 

Biltmore Forest
• Groundwater

• Black Mountain
• Community Systems
• Private Wells



Water Use in BuncombeWater Use in Buncombe

Buncombe Co. Land Records (2007)
• 117,357 “Housing Units”

Surface Water
37%

Groundwater
63%

• 37% on public surface 
water supplies 

• 63% on private wells



Water Sources in BuncombeWater Sources in Buncombe
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NC DroughtNC Drought

• 2007 Driest Year on Record
• Impact on Groundwater Reliability



Groundwater BasicsGroundwater Basics
• Water below ground contained in soil 

pores or rock fractures.

• Underground water supplies are called 
“aquifers.”

• Groundwater 
accounts for nearly 
95% of fresh water 
suitable for human 
consumption.



• Regolith acts like a 
sponge; slowly 
releases rainwater 
into bedrock 
fractures 

• Regolith Storage = 
20 - 50 times 
Bedrock Storage

Groundwater in WNC MtnsGroundwater in WNC Mtns



US Geological Survey 1998US Geological Survey 1998

For a sustainable rate of 
groundwater recharge 
from rainwater, each 
home would need to be 
placed on a lot of 
approximately 2.3 acres



US Geological Survey 2002US Geological Survey 2002

Increased pumpage has 
caused declines in 
water levels, decreases 
in well yields, and 
interference between 
cones of depression for 
closely spaced wells.



Groundwater LimitationsGroundwater Limitations

• About 25–30% of rainfall reaches regolith.

• Only a small portion reaches bedrock.

• Groundwater moves very slowly –
generally only a few feet per year.

• Heavily used or closely spaced wells can 
cause  withdrawal rates that exceed 
aquifer recharge capacities. 



What Can Be Done?What Can Be Done?

• Identify areas where adequate water 
supplies are unlikely to exist for tightly 
spaced users.

• Identify areas where public water lines 
cannot be economically extended.

• Implement planning tools that will 
diminish the economic and 
environmental costs of development in 
the identified areas.



InterInter --Agency CooperationAgency Cooperation
• Local Governments
• USGS and NCGS
• NC DENR
• National Weather Service
• Division of Environmental Health
• Division of Emergency Management

• Others (LOSRC, Non-profits, etc.)
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