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Abstract

Roads are widely recognized in the scientific literature as having a 
profound effect on the landscape and are one of the primary risks 
for a variety of environmental impacts. It has been recognized that 
unroaded areas and areas with low road density tend to have fewer 
and less severe impacts to their aquatic and riparian resources than 
heavily roaded areas. Several qualitative measures of stream and 
watershed health, water quality, and aquatic diversity have been
used to assess stream conditions. We will compare these 
assessments to measures derived through GIS modeling. These GIS 
metrics will be used to compare low road density areas in the 
Southern Appalachian Mountains to areas of higher road density. 
We will also look at the efficacy and limitations of some of the
strategies used to mitigate the effects of roads. The implications for 
management and preservation of unroaded and low road density 
areas are examined.



“A national policy which, though 
considering the direct influence of forests 
as a source of timber, fails to take full 
account also of their influence upon 
erosion, the flow of streams, and climate, 
may easily endanger the well-being of the 
whole people.”
Dr. Raphael Zon, US Senate Document 
No. 469, 1912

Early Focus on Water Quality







Conservation Relevance of Water Quality Issues



Impacts of Interstate Road Construction in 
Mountain Terrain



Impacts of Road Construction 
in Mountain Terrain





The terrestrial and terrestrial habitat effects of 
roads are profound…

Terrestrial Effects of Roads



Comprehensive mitigation of the full array of 
road-associated effects on terrestrial vertebrates 
of conservation concern poses one of the most 
serious of land management challenges.

Terrestrial Effects of Roads



Degradation of Water Quality
Erosion 
Sedimentation 
Mass Wasting
Constraints on movement of Aquatic and 

Terrestrial Species
Alteration of physical stream channel 

dynamics

Aquatic Effects of Roads



Constraints on stream channel migration
Constraints on the natural movement of 

aquatic and riparian components including 
large woody debris, fine organic matter, and 
sediment

Isolation of Floodplains

Aquatic Effects of Roads



At the landscape scale, increasing road densities 
and their attendant effects are correlated with 
declines in the status of some non-anadromous
salmonid species.

Aquatic Effects of Roads



One of the few examples of landscape-scale 
analysis of road influences has been the interior 
Columbia River basin environmental assessment 
(Quigley and others 1997). 

The evaluation of road density and forest and 
range integrity in that study may serve to 
illustrate landscape-scale interaction of roads 
with their surroundings.

Aquatic Effects of Roads



Of the five indicator variables used, the 
proportion of a subbasin composed of 
wilderness or roadless areas seemed most 
closely associated with subbasins having high 
integrity indices; 81 percent of the subbasins
classified as having the highest integrity had 
relatively large proportions of wilderness and 
roadless areas (>50 percent).

Aquatic Effects of Roads



Conversely, of subbasins with the lowest 
integrity, 89 percent had low proportions of 
roadless and wilderness areas, 83 percent had 
relatively high proportions of at least moderate 
road density (0.27 miles/square mile). None of 
the seven subbasins having high rangeland
integrity had areas of moderate or high road 
densities.

Aquatic Effects of Roads



Where Do We Find the Highest Quality 
Waters?

Water Quality 
in the Southern Appalachians





These high quality waters should be 
associated with watersheds of low road density

Hypothesis



Water Supply I - V (WS-I - V)

Waters used as sources of water supply for 
drinking, culinary, or food processing purposes. 

WS-II, III, or IV classification is used where a 
WS-I classification is not feasible. 



Southern Appalachian Region



















High Quality Waters (HQW)
Supplemental classification intended to protect 
waters with quality higher than state water 
quality standards.

Outstanding Resource Waters (ORW)
Supplemental classification intended to protect 
unique and special waters having excellent 
water quality and being of exceptional state or 
national ecological or recreational significance. 
No new discharges or expansions of existing 
discharges shall be permitted.





















In Western NC high water quality is 
associated with managed watersheds where the 
effects of management are either minimal or are 
mitigated

In Western NC low road density public lands 
(wilderness, national park, inventoried roadless, 
Mountain Treasures Lands) are highly 
represented within watersheds receiving high 
quality rankings and also in the public water 
supply

Conclusions





Hugh Irwin 
Conservation Planner 
Southern Appalachian Forest Coalition 
46 Haywood Street 
Suite 323 
Asheville, NC 28801 
email: hugh@safc.org
(828) 252-9223 FAX (828) 252-9074 
www.safc.org


