
 

 
North Carolina Department of Environment and Natural Resources 

Division of Water Quality 
Michael F. Easley, Governor William G. Ross, Jr., Secretary 

Alan W. Klimek, P.E., Director 

 
401 Wetlands Certification Unit 
1650 Mail Service Center, Raleigh, North Carolina  27699-1650  
2321 Crabtree Boulevard, Suite 250, Raleigh, North Carolina  27604 
Phone:  919-733-1786 / FAX 919-733-6893 / Internet: http://h2o.enr.state.nc.us/ncwetlands 
 
An Equal Opportunity/Affirmative Action Employer – 50% Recycled/10% Post Consumer Paper 
 

April 5, 2006 
 

MEMO 
 
TO:  Interested Parties 
 
FROM:  John Dorney 
  Wetlands Program Development Unit 
 
RE:  Background Information on the water quality and aquatic life values of headwater  

streams and headwater wetlands 
 
 The attached three documents summarize on-going work done in North Carolina over 
the past several years (mostly funded by EPA Wetland Program Development Grants) to 
examine the water quality and aquatic life values of headwater streams and headwater wetlands 
across the state.  Impacts to these small streams and wetlands presently require 404 Permits 
issued by the US Army Corps of Engineers and 401 Water Quality Certifications issued by the 
states in accordance with the Clean Water Act.  The research summarized below clearly shows 
that proper protection and management of these aquatic resources are vital to protect 
downstream water quality and aquatic life.  A summary of these three reports is listed below. 
 

I. The extent of headwater streams in North Carolina.  Recent, intensive, field-
based research clearly shows that first and second order streams make up the 
majority of streams in the state in all three main physiographic regions – mountains, 
piedmont and coastal plain.  These headwater streams make up about 75 % of the 
stream length in our study areas.  These small streams are inaccurately depicted on 
USGS topographic maps in North Carolina.  Therefore, their extent and prevalence is 
poorly understood. 

 
II. The aquatic life and water quality value of intermittent streams in North 

Carolina.  North Carolina aquatic scientists have been studying the aquatic life value 
of intermittent and small perennial streams in the piedmont and mountains across 
the state for the past several years.  These headwater streams (which are the most 
common type of stream in the state as outlined above) provide significant reductions 
in pollutants such as nutrients and sediment and are a major source of food (organic 
carbon sources) for downstream aquatic ecosystems.   

 
Researchers from the Division of Water Quality have also examined the aquatic 

life value of these intermittent and small perennial streams. Ephemeral (stormwater) 
channels only rarely have aquatic life while intermittent streams have about one-half 
of the aquatic life of downstream perennial streams.  This work has also shown that it 
only takes a small watershed to make an intermittent stream with a mean watershed 
area of 4.2 acres for a spring-fed stream (most common in the mountains) and 13.9 
acres for an overland-flow fed stream (most common in the piedmont).  
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III. Water quality and aquatic life value of headwater wetlands.  Headwater wetlands 
are those wetlands that are associated with headwater (first and second order) 
streams.  These systems tend to be small in size but have significant water quality 
and aquatic life functions.  Division of Water Quality staff have been intensively 
studying the importance of these wetlands in the piedmont and coastal plain of North 
Carolina for the past several years. 

 
Headwater wetlands provide essential filtering functions for stormwater that often 
enters these wetlands.  This filtering function improves and protects downstream 
water quality.  Preliminary data from the North Carolina research shows that these 
small wetlands improve water quality by significantly reducing levels of sediment, 
nutrients and heavy metals in the North Carolina piedmont.  Our other research 
shows that these wetlands provide essential habitat for amphibians, especially 
salamanders.  Therefore, these small wetlands are well located in the landscape to 
provide crucial water quality and habitat functions for downstream water quality. 

 
 In summary, staff of the Division of Water Quality have been conducting intensive 
research on headwater streams and headwater wetlands across the state for the past several 
years.   Headwater streams are very common and provide significant benefits to downstream 
water quality and aquatic life.  Intermittent streams (a common type of headwater stream) have 
significant aquatic life even though their flow is not constant throughout the year.  Headwater 
wetlands are often associated with these streams and provide important water quality filtration 
to protect downstream water quality as well as significant aquatic life habitat.  Therefore based 
on this on-going research, the Division of Water Quality believes that protection of these 
headwater streams and wetlands is essential to protect downstream water quality. 
 
 If you have any questions about these findings, please call me at 919-733-9646.   
 
Cc: Tom Reeder, DWQ 
 Ginny Baker, DWQ 
 Rick Savage, DWQ 
 Larry Eaton, DWQ 
 Periann Russell, DWQ 
 Jeanne Christie, Association of State Wetland Managers 
 Rita Geddings, SC Department of Health and Environmental Control 
 Catherine Harold Virginia Water Control Board 
 Keith Parson, Georgia Department of  
 James Gregory, NCSU 
 Dave Penrose, NCSU 
  

 
 


