

































































Fig 23. Reinforcement plantings may be
necessary if seedling survival is low.

Fig 24. Weed should be controlled
by mowing, mulching, or herbicides.

trees are planted on a more regular spacing. Mulches
or weed control fabrics can be an alternative to mow-
ing, and provide the additional benefit of protecting
trees from moisture stress in drought-prone areas.
Herbicides probably offer the best control for compe-
tition and result in more rapid establishment of the
forest buffer. Tree shelters can increase survival of
tree seedlings and protect seedlings during mowing or

spraying.

After the trees are established, the trees should be
periodically thinned to maintain vigorous growth and
maximize nutrient uptake (Palone and Todd 1997).
Selective harvest of mature trees is recommended to
sustain adequate growth and remove nutrients
sequestered in tree stems and branches. During har-
vest, care should be taken to protect the forest floor
from disturbance and compaction and to preserve sur-
face and subsurface water flows (Nutter and Gaskin
1988).
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Following forestry Best Management Practices
(BMPs) during harvest accomplishes these objectives.
BMPs for logging in riparian areas are described in
the “Forestry Best Management Practices Guide for
Virginia,” issued by the Virginia Department of
Forestry (1997). Best Management Practices that
apply in streamside areas include:

* Harvesting should remove no more than 50% of the
crown cover and should be limited to cable or
winch systems.

* Log decks, sawmill sites, and drainage structures
should not be constructed inside the riparian area.

* Stream crossings should be avoided wherever pos-
sible. If a stream crossing is necessary, a tempo-
rary bridge, culvert, or ford should be installed. A
permit is required to construct a stream crossing
over a stream which drains more than a 3000-acre
area.

* Any wetlands, bogs, or seeps found in the riparian
area should receive special protection.

* Trees should be felled away from the seeps and
wetlands, and should not be skidded through the
area.

* The movement or entry of equipment into these
areas should be avoided wherever possible.

To plan a successful tree harvest, first consult the
Virginia Department of Forestry. By law, they must
be notified that a harvest will occur three days before
logging begins. Be aware that additional federal,
state, and/or local regulations may apply to activities
in wetland areas; therefore, the local office of the
U.S. Army Corps of Engineers should be contacted
before any activity occurs in a wetland area.

Warm-season grasses that are incorporated into the
buffer plan will also require regular maintenance
(Dillaha and Hayes 1991, Capel 1992). These grasses
are slow to establish and spend the first two years
developing their deep root systems. During this time,
the grass stand will require regular mowing or herbi-
cide application to control broadleaf weeds. Once
established, periodic controlled burns (about every 3
to 4 years) can help warm-season grasses recycle
nutrients, stimulate new growth, and kill back woody
plants and other species. Warm-season grasses have
few insect or disease problems and do not normally
require fertilizer.

As sediments accumulate in the buffer, they may cre-
ate a small berm between the buffer and the field
edge. The berm will eventually prevent field runoff
from flowing through the buffer and cause runoff to
flow parallel to the buffer instead. Where this occurs,
accumulated sediments should be removed and the



area regraded and reseeded. In areas of moderate
erosion, this will occur about every 10 years, or when
more than 6” of sediments have accumulated.

How Long to Recovery?

Once a forested riparian buffer is established, it
begins to provide some important functions after only
a few years (Figure 25). For example, in lowa
researchers found that a newly established buffer
trapped 80-90% of sediments and up to 90% of
nitrates and atrazine from field runoff by the fourth
growing season (Schultz and others 1995). In the
southeastern Coastal Plain, researchers observed that
in high organic matter soils and where anoxic sedi-
ments are present, buffers begin to have a major
impact on nitrate in five to ten years (Lowrance and
others 1997). However, in other areas, 15 to 20 years
may be required before buffers begin to control
nitrate loads.

Wildlife use of the area will change throughout the
life of the buffer. In Virginia, wildlife biologists
observed significant use of streamside areas by birds
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Fig 25. Benefits to the stream are gradually restored.

within five to nine years after they had been cleared
and allowed to revegetate naturally (Ferguson et al
1975). They expected that bird species diversity
would continue to increase as the stand matured and
became more structurally complex. The aquatic com-
munity will benefit immediately from improved water
quality. However, benefits such as stream cooling
and inputs of large woody debris will occur only
slowly, over many years.



List of Common and Scientific Names

American hornbeam
Annual rye
Arrowwood viburnum
Atlantic white cedar
Baldcypress

Bald eagle

Bayberry (wax myrtle)
Big bluestem
Birdsfoot trefoil
Bitternut hickory
Black walnut

Carpinus caroliniana
Secale cereale
Viburnum dentatum
Chamaecyparis thyoides
Taxodium distichum
Haliaeetus leucocephalus
Myrica cerifera
Andropogon gerardi
Lotus corniculatus
Carya cordiformis
Juglans nigra

Black willow Salix nigra
Blackberry Rubus spp.
Blackgum Nyssa sylvatica
Bluestem Andropogon spp.
Bromegrass Bromus spp.
Broomsedge Andropogon virginicus
Buttonbush Cephalanthus occidentalis

Panicum amarulum
Alnus serrulata

Coastal panicgrass

Common (smooth) alder
Deertongue Panicum clandestinum
Dogwood Cornus spp.
Downy serviceberry (shadblow) Amelanchier arborea
Eastern cottonwood Populus deltoides
Eastern gamma grass Tripsacum dactyloides
Eastern hemlock Tsuga canadensis
Eastern hophornbeam Ostrya virginiana
Eastern red cedar Juniperus virginiana

Elderberry Sambucus canadensis
Elm Ulmus spp.
Grape Vitus spp.
Gray dogwood Cornus racemosa
Green ash Fraxinus pennsylvanica
Greenbriar Smilax rotundifolia
Hackberry Celtis occidentalis
Hickory Carya spp.
Highbush blueberry Vaccinium corymbosum
Holly llex spp.
Indiangrass Sorghastrum nutans

Japanese bamboo
Japanese honeysuckle
Kudzu

Lespedeza

Little bluestem

Phyllostachys species
Lonicera japenica

Pueraria montana var. lobata
Lespedeza spp.
Schizachyrium scoparium

Loblolly pine Pinus taeda

Locust Robinia spp.
Maple Acer spp.
Mile-a-minute Polygonum perfoliatum

Multiflora rose Rosa multiflora

Ninebark Physocarpus opulifolius
Norway maple Acer platanoides
Oak Quercus spp.

Celastrus orbiculatus
Quercus lyrata

Oriental bittersweet
Overcup oak

Pawpaw Asimina triloba
Persimmon Diospyros virginiana
Phragmites Phragmites communis
Pin oak Quercus palustris
Pine Pinus spp.
Poison ivy Toxicodendron radicans
Porcelain berry Ampelopsis brevipendunculata
Privet Ligustrum spp.
Red chokeberry Aronia arbutifolia
Red maple Acer rubrum
Red mulberry Morus rubra
Redbud Cercis canadensis
River (black) birch Betula nigra
Silky (swamp dogwood) Cornus amomum
Smartweed Polygonum spp.
Spicebush Lindera benzoin

Rhododendron viscosum
Quercus michauxii
Quercus bicolor

Swamp azalea
Swamp chestnut oak
Swamp white oak

Sweet pepperbush Clethera alnifolia
Sweetbay Magnolia virginiana
Sweetgum Liquidambar styraciflua
Switchgrass Panicum virgatum
Sycamore Platanus occidentalis

Ailanthus altissima
Campsis radicans
Itea virginica

Tree-of-heaven
Trumpet creeper vine
Virginia willow (sweetspire)

Water oak Quercus aquatica
Willow Salix spp.
Willow oak Quercus phellos
Winterberry llex verticillata
Wiregrass Juncus spp.
Witch hazel Hamamelis virginiana

Yellow (tulip poplar) Liriodendron tulipifera
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Additional Resources

General References
Firehock, K. and J. Doherty. 1995. A citizen’s stream-
bank restoration handbook. Izaak Walton League of

America, Inc., 707 Conservation Lane, Gaithersburg,
MD 20878. Phone: 1-800-284-4952. 60 pages.

Helfrich, L.A., D.L. Weigmann, R.J. Neves, P.T.
Bromley. 1998. Landowner’s guide to managing
streams in the Eastern United States. Virginia
Cooperative Extension Publication 420-141.
(Available online at:
www.ext.vt.edu/pubs/forestry/420-141/420-141.html).

Site Assessment

Platts, W.S., W.F. Megahan, G.W. Minshall. 1983.
Methods for evaluating streams, riparian areas, and
biotic conditions. USDA Forest Service General
Technical Report INT-138. Intermountain Forest &
Range Experiment Station, Ogden, UT 84401. 70

pages.

Austin, S.H. 1999. Riparian forest handbook 1 -
Appreciating and evaluating streamside forests.
Virginia Department of Forestry, Charlottesville, VA.
48 pages.

Stream Restoration

USDA Natural Resources Conservation Service.
1996. Engineering Field Handbook (part 650).
Chapter 16: Streambank and shoreline protection, and
Chapter 18: Soil bioengineering for upland slope pro-
tection and erosion reduction. U.S. Department of
Agriculture, Washington, DC.

Georgia Soil and Water Conservation Commission.
1994. Guidelines for streambank restoration. Georgia
Soil and Water Conservation Commission, Atlanta,
GA. Phone: 706-542-3065. 52 pages.

Seehorn, M.E. 1992. Stream habitat improvement
handbook. USDA Forest Service Southern Region
Technical Publication R8-TP-16. USDA Forest
Service Southern Region. 1720 Peachtree Rd. NW,
Atlanta, GA 30367-9102. 30 pages.

Vetrano, D.M. 1988. Unit construction of trout habitat
improvement structures for Wisconsin coulee streams.
Wisconsin Bureau of Fisheries Management

Administrative Report No. 27. Madison, WI. 35 pages.

Vegetation

McKevlin, M.R. 1992. Guide to regeneration of bot-
tomland hardwoods. USDA Forest Service General
Technical Report SE-76. Southeastern Forest
Experiment Station, Asheville, NC. 35 pages.

Capel, S. 1992. Warm-season grasses for Virginia and
North Carolina - benefits for livestock and wildlife.
Virginia Department of Game and Inland Fisheries.
10 pages.

Wolf, W.D., and D.A. Fiske. 1996. Planting and man-
aging switchgrass for forage, wildlife, and conserva-
tion. Virginia Polytechnic Institute and State

University Cooperative Extension. Publication No.
418-013. 4 pages.

Permits

Virginia Marine Resources Commission Habitat
Management Division. Local, state, federal joint per-
mit application. Published jointly by the U.S. Army
Corps of Engineers, Virginia Marine Resources
Commission, Virginia Department of Environmental
Quality, and local wetlands boards. P.O. Box 756,
Newport News, VA 23607. Phone 804-247-2255.
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Riparian forests are forests which occur adjacent to streams, lakes, and other surface waters. Through the interaction of their
soils, hydrology, and biotic communities, riparian forests protect and improve water quality, provide habitat for plants and ani-
mals, support aquatic communities, and provide many benefits to humans. Virginia, along with other states in the Chesapeake
Bay region, has recognized the importance of riparian forests by implementing a plan to restore forested buffers along streams,
rivers, and lakes. This series of publications by Virginia Cooperative Extension reviews selected literature on riparian forest
buffers, including water quality functions, benefits to fish and wildlife, and human benefits. The review also discusses ripari-
an buffer restoration and some of the costs and barriers associated with riparian forest buffer establishment. Information on fi-
nancial and technical assistance programs available to Virginia landowners is included.

Other Publications in this series:

Understanding the Science Behind Riparian Forest Buffers: an Overview (VCE Pub. 420-150)
Understanding the Science Behind Riparian Forest Buffers: Effects on Water Quality (VCE Pub. 420-151)
Understanding the Science Behind Riparian Forest Buffers: Effects on Plant and Animal Communities (VCE Pub. 420-152)
Understanding the Science Behind Riparian Forest Buffers: Benefits to Communities and Landowners (VCE Pub. 420-153)
Understanding the Science Behind Riparian Forest Buffers: Factors Influencing Adoption (VCE Pub. 420-154)
Understanding the Science Behind Riparian Forest Buffers: Resources for Virginia Landowners (VCE Pub. 420-156)
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