Riparian Corridors 

Riparian corridors include stream banks and associated areas adjacent to a flowing waterway. When vegetated, riparian areas function as stream buffer zones. There are many benefits of stream bank setbacks, including the protection from erosion. In addition, vegetative setbacks filter water pollutants (toxic chemicals, nutrients, and sediment) from runoff entering streams. They also function to prevent stream warming, and provide food, cover, and habitat structure for wildlife. The linear corridors provided by stream bank setbacks enhance wildlife movement and migration for sensitive species. Protection of existing natural riparian corridors is critical to the long-term health of streams and downstream receiving waters and is also instrumental in adding aesthetic and economic well-being to the community.

Flooding, erosion, sedimentation of surface waters, increased storm water runoff, loss of wetlands and riparian areas, increased pollution, and wildlife habitat losses are some of the problems could occur if riparian corridors are not protected. If a riparian area is developed to the water's edge, water quality degradation may be occurring at that site. However, if younger vegetative communities or wetlands line the banks, some level of protection is realized depending on the successional stage and disturbance level of the vegetation. 
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In addition to environmental importance, riparian corridors also possess significant economic value. Riparian corridors provide for recreational and health benefits, non-consumptive secondary benefits, cultural enhancement, increased property values, and an improved quality of life. In so contributing to human welfare, both directly and indirectly, riparian corridors represent part of the total economic value of natural resources. 

Riparian corridors can be delineated based on aerial photographs, topographic maps, and mapped water features. The riparian corridor includes all floodplains, steep slopes, and wetlands adjacent to streams or within the floodplains. The top of the valley slope was used as the riparian boundary in areas with well-defined topography. All small tributaries mapped as streams were included within the riparian corridor. In addition, other small, unmapped streams with obvious, well-defined valleys were included.

Acquiring or protecting these valuable strips of green space along stream or river corridors with conservation easements is recommended. This standard should be integrated into zoning review provisions.

The width of setback or buffer zone can vary according to the characteristics of the floodplain and adjacent steep slopes. Buffers have been designated as wide as 300 feet based on areal nutrient dilution models. The Ohio Department of Natural Resources recommends a minimum buffer of 120 feet; this guideline is based on the minimum width needed to establish a mature forest - the most effective vegetative buffer. For habitat preservation, buffers have been established as wide as 600 feet; however, this number has never been used for regulations as it is not based on public health and safety issues. 

Summit County created the following legislation for a riparian setbacks based on the size of the watershed that townships are now adopting:

A minimum of 300 feet on each side of all watercourses draining an area greater than 300 square miles.

2.
A minimum of 120 feet on each side of all watercourses draining an area greater than 20 square miles and up to 300 square miles.

3.
A minimum of 75 feet on each side of all watercourses draining an area greater than ½ square mile and up to 20 square miles.

A minimum of 50 feet on each side of all watercourses draining an area less than ½ square mile with a defined channel and bank area.

Where the 100-year floodplain is wider than the Riparian Setback on either or both sides of the watercourse, the Riparian Setback id being extended to the outer edge of the 100-year floodplain.  

Because the gradient of the riparian corridor significantly influences impacts on the stream, the following adjustment for steep slopes is being integrated into the Riparian Setback formula for width determination:  

	Average % Slope
	Width of Setback

	15% - 20%
	Add 25 feet

	21% - 25%
	Add 50 feet

	> 25%
	 Add 100 feet


Where wetlands protected under federal or state law are identified within the Riparian Setback, the Riparian Setback will also consist of the full extent of the wetlands plus a 50-foot setback extending beyond the outer boundary of a category 3 wetlands and a 30-foot setback extending beyond the outer boundary of a category 2 wetlands. Category 2 and 3 wetlands are defined by Ohio EPA using a qualitative assessment form.
Some communities consider a flexible buffer determination based on where the actual existing riparian corridors are. Buffers or setbacks are determined based on a number of site specific factors such as:

Slope: Steep slopes would be included within the buffers when in close proximity to streams. This situation is most common in headwater streams.

Stream Order: Stream order can be used to determine the effectiveness of removing sediments and pollutants. 

Vegetation: Mature forests with undisturbed understory vegetation will be the preferred buffer vegetation type. Buffers can only be reduced if the current vegetation is mature forest. Mowed and disturbed areas should have the maximum buffer width.

Soil Type: Moderate and well-drained soils are effective at absorbing surface runoff, while fine-textured soils (usually somewhat poorly drained and poorly drained soils) are better at dentrification. Buffers can be increased or decreased based on soil type and the most important buffer function based on surrounding land use. Dentrification will probably be most important in residential areas with chemically treated lawns.

Adjacent Land Use: Both current and anticipated land use should be considered in determining buffer width and desired buffer functions.

Sustainability: Narrow buffers cannot maintain a healthy forest ecosystem.

These flexible buffer criteria also require proof of the following buffer functions:

Nitrogen Removal: Most nitrogen removal occurs within the first 35 to 90 feet of the buffer. Woody plants are the most effective at removing nitrogen.

Sediment Removal: Buffers of 50 to 100 feet are required to adequately remove sediments.

Pesticide Removal: Buffers of 45 feet or more are generally required to provide some removal of pesticides.

In general, to provide a variety of buffer functions, the 120-foot setback is ideal. The vegetation goal should be mature forests. In head water streams, a reduction in the setback should be avoided and should never be less than 40 feet. Adopting a fixed-width policy for a single buffer type is common, but can lead to unnecessarily large or small buffers which may deny landowners the use of a portion of their land, or can compromise protected areas.  However, although a flexible-width policy would allow the consideration of site-specific conditions, it would require greater expenditure of resources and offer less predictability for land use planning. 

Vegetative goals for each buffer area should be determined as part of any resolution.  For example, the ultimate vegetation target near protected streams may be riparian forest cover, yet grassy meadows may be sufficient near impacted streams where water quality maintenance, not improvement, is important. 
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Riparian setback zoning requires a strong education and enforcement program. Two primary goals are to make the setback visible to the community by mapping boundaries, and to encourage greater buffer awareness and stewardship among adjacent residents.

In terms of prohibited and permitted uses in a setback:

· All development activities should be prohibited. This includes such land use activities as single-family homes, commercial development, parking lots, any construction, dredging or dumping, roads or driveways, as well as surface and subsurface disposal or treatment areas. 

· Recreational trails and related crossings may be appropriate, when resilience to trampling is low, and when part of a greenway trail system. Because a trail system would reduce the buffer’s impact on water quality and habitat, trails should be constructed of ecologically friendly materials such as wood mulch. These trails should be set back at least 10 to 30 feet from the ordinary high water mark areas.

· Pasturing of livestock should be discouraged.

· Selective tree removal could be permitted for maintenance purposes, such as to clear dead or dying trees that could pose a public hazard or interfere with the water flow of the watercourse. Log jams and other obstructions to water flow should be removed to prevent flooding. Removal of existing trees with a diameter greater than nine inches (diameter at breast height) should be prohibited.

· Cutting, mowing, brush hogging, clearing, burning, or poisoning of existing vegetation should be discouraged. However, removal of invasive and non-native species is recommended.

· Crossings of the stream buffers should be restricted to no more than one crossing per 1,000 linear feet of the watercourse. Outfall culverts should discharge at the stream invert elevation to allow for upstream fish passage. Bottomless culverts are preferred.

· Only trees, shrubs, and herbaceous vegetation native to the area should be planted. Formalized landscaping plantings, using non-native, invasive species should be discouraged.

· Altering, dumping, filling, or removal of riverine materials or dredging should be prohibited.

Other communities, such as Bath Township in Summit County, have created a riparian overlay district to prohibit certain uses within the riparian corridor. In terms of uses for a riparian district:

· Structures are not recommended. If buildings and structures are permitted, they should be set back an additional 10 feet from the riparian setback zone.

· Impervious surfaces should be discouraged.

· Land use activities that could be appropriate include conservation and forest management, lawns and gardens, passive and active recreation, and open space. The use of pesticides, herbicides, and fertilizers should be discouraged. Allowing natural ecological succession to occur is encouraged. Removal of existing trees with a diameter greater than 18 inches (diameter at breast height) should be discouraged.

· Prohibited land uses should include asphalt plants; dry cleaners; gasoline service stations, car washes, and other auto-related uses; junkyards, landfills, transfer stations, and recycling facilities; oil and gas wells; storage or discharge of hazardous materials and chemicals, commercial storage and petroleum storage, sales and distribution; quarries and borrow pits; sand and gravel extraction; and transportation facilities (exclusive of highways, roads, and alleys), road maintenance facilities, and road salt storage.

· The alteration of existing contours should be discouraged. On slopes of 15 to 20%, no more than 30% of the slope may be cleared. A setback of 15 feet must be maintained from the crest of the slope to any structure. No on-site sewage disposal systems should be allowed on any slope exceeding 20%. 

· Underground storage tanks should be prohibited.

It is a recommendation that communities protect riparian corridors, creating a riparian overlay district and limiting use of vegetative setbacks to passive recreation, nature trails, wildlife management, hunting, and fishing. In addition, communities should consider conservation development (open space subdivision design) to allow for the preservation of natural features by minimizing the impacts of development on riparian corridors, green space, scenic waterways, slopes, trees, and wildlife areas. 

Native riparian vegetation should be established along the riparian corridor wherever possible. In most cases, a mature forest is the desired riparian vegetation. Trees can be planted or allowed to naturally reseed if seed sources are nearby. Selection of trees and other vegetation should be based on the site specific conditions of each area targeted for restoration. Soil type and site drainage should be the most important factors in species selection. Very wet areas will not support trees. Native shrubs and herbaceous wetlands vegetation should be established in these areas.

Trees/shrubs suitable for riparian plantings:

· Acer saccharinum, silver maple

· rubrum, red maple

· Platanus occidentalis, sycamore

· Fraxinus pennsylvanica, green ash

· Populus deltoides, cottonwood

· Salix nigra, black willow*

· Salix spp. shrubby willows

· Cornus spp., shrubby dogwoods

· Juglans nigra, black walnut**

· Acer negundo, box elder

· Cephalanthus occidentalis, buttonbush*

* wetter areas

** dryer areas
Most of these species would tolerate a range of wetness conditions. All are typical of natural floodplains in NE Ohio. Someone familiar with riparian issues and the habitat requirements of these plants should make the decision of what to plant in what location.
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