How can a Shoreline be Protected?

One of the best ways to control shoreline erosion is through preventive measures. Some basic preventive guidelines include:

· Preserve the rocks and vegetation which naturally occur along the shoreline. 

· Prevent impervious surface (i.e. roofs, driveways) runoff from flowing to the shoreline, especially bluff areas. 

· Avoid construction within 100 feet of the shoreline or the edge of nearshore bluffs. 

· Protect nearshore berms pushed up by ice action along lakeshores. They prevent excessive surface runoff and trap sand which "nourishes" the beach. 

· Limit the amount of foot traffic and other recreational activities in erosion prone areas.

Regardless of preventive measures, the right combination of conditions (such as high water level, violent windstorms, drastic ice movement, and certain shoreline configurations) may result in serious shoreline erosion. 

Basic types of reactive shoreline erosion control methods:

Vegetative: This method involves maintaining natural vegetation or planting trees or woody shrubs for the soil binding properties of their large root systems, grass and other herbaceous plants to protect against raindrop impact and scouring from surface runoff, or emergent aquatic plants to stabilize bottom sediments and dampen wave action. 

Structural: The placement of rock of various sizes (referred to as rip-rap) has traditionally been the preferred and most common method.
Manipulative: A new technology called soil bioengineering is now being used with good success. Soil bioengineering combines mechanical, biological, and ecological concepts to arrest and prevent shoreline erosion. An example is the planting of willows interspersed with rock rip-rap. The rock provides immediate resistance to erosion. As the willows become established, roots invade and permeate the rock and underlying soil, binding them together into an erosion resistant mass. The willows also impart a more "natural" looks to the shoreline.

Management through Shoreline Wetlands
Maintain wetlands that are known to be the most biologically productive ecosystems in the temperate regions of the earth. Their biological productivity rivals that of tropical rainforests and involves complex nutrient and energy cycles. Many wetland functions are a direct result of the biological activity that occurs in wetlands. 

Water Pollution Control 
A major function of wetlands is the preservation of water quality. In a sense, wetlands function like living filters by trapping polluting nutrients and sediments from surface and ground water. 

Although less well-known than providing fish and wildlife habitat, this wetland function is important to the integrity of aquatic ecosystems and can influence all other functions. Excess inputs of nutrients such as phosphorus and nitrogen can cause severe problems in aquatic ecosystems. You might say, "But I thought nutrients were good?" Nutrients such as phosphorus are necessary, but can be a classic example of how "too much of a good thing is bad." 

Excess nutrients can cause an undesirable increase in algae and aquatic plant growth. The result is water that is reminiscent of pea soup, weed-choked lakes, depleted dissolved oxygen levels, and the rapid aging or "eutrophication" of a lake. This in turn impacts other functions such as use for recreation and fish and wildlife habitat. 

In the Great Lakes Region, the massive algae blooms and depleted dissolved oxygen levels of Lake Erie in the early 1970s is a classic example of what happens to an aquatic system under the strain of too many nutrients. Wetlands retain or remove nutrients in four ways: 1) uptake by plant life, 2) adsorption into sediments, 3) deposition of detritus (organic materials), and 4) chemical precipitation. The most significant of these is the uptake of nutrients by plants (which occurs primarily during the growing season, the same time that lakes and streams are most sensitive to nutrient inputs) and adsorption into sediments. 

Sediment Control 
As sediment-laden water flows through a wetland from the surrounding watershed, the sediments are deposited in the wetland. This reduces siltation into lakes, rivers, and streams. A combination of wetland vegetation and generally flat topography serves to slow water flow and increase deposition of silt and organic matter (carbon compounds). Because of the soil chemistry in wetlands, carbon compounds that are deposited in wetlands decompose very slowly. In this manner, wetlands serve as a relatively permanent resting place for carbon compounds. This function of wetlands can help to trap carbon that would otherwise accumulate in the upper atmosphere and contribute to global climate change. Furthermore, there is a strong tendency for heavy metals and other toxic chemicals to attach to the sediment particles found in surface water runoff. Wetlands can trap these human-induced pollutants and remove them from the water column. However, when the natural ability of a wetland to function as a filter is overstressed from human inputs, the wetland and its functions can be destroyed. In fact, when overloaded, wetlands can actually become sources of pollutants, exporting materials that have been filtered and stored for centuries. 

Barrier to Waves and Erosion 
In their natural condition, wetlands function as a barrier to erosion along shorelines. The root systems of wetland plants stabilize soil at the water's edge and enhance soil accumulation at the shoreline. Wetland vegetation along shorelines reduces erosion by dampening wave action and slowing current speed. 

Flood Storage and Conveyance 
Wetlands act as a hydrologic sponge, temporarily storing flood waters and releasing them slowly, thus reducing flood peaks and protecting downstream property owners from flood damage. Wetlands and adjacent floodplains often form natural floodways that convey flood waters from upland to downstream points. These functions become increasingly important in urban areas where development has increased the rate and volume of runoff. 

Management through Buffers:
General: 

· A 50 foot setback from the ordinary/established high water mark or normal stream bank where the vegetation must be maintained or re-vegetated. 

· Maintain greenbelt width of 20 feet.  
· State that it is a filtered view of 30% not clear cut.
Comprehensive: 
State what you want to protect, how to protect, and it does not mean that the activity can happen each year.

1. Tree cutting in a strip paralleling the shoreline and extending 35 ft. inland from all points along the water mark of the shoreline or normal stream bank: no more than 30% of the length of this strip shall be clear cut to the depth of the strip; in the remaining 70% shall leave sufficient cover to preserve natural beauty and to control erosion; natural vegetation shall be preserved as far as practicable and where removed, it shall be replaced to retard runoff and erosion; commercial forestry – from the inland edge of the 35 ft. trip to the outer limits of the shoreland, the commercial harvesting of trees shall be allowed under accepted forest management practices; the purpose of this provision will favor long-lived species.  Regulation of tree cutting is necessary to protect scenic beauty, control erosion, and reduce effluent and nitrified flow.

2. The vegetative strip incorporates all of the land area from the ordinary high water mark to a distance of 50 ft. in width from the shoreline and shall consist of native vegetation.


a. Trees and shrubs may be pruned for a filtered view of the river upon approval of the 

zoning administrator or area forester, but clear cutting of the strip is prohibited.

b. Dead, diseased, unsafe, fallen trees, noxious plants and shrubs, may be removed.

c. Selective removal or trimming of trees for forest management practices or disease 

and insect control, clearing of vegetation to the minimum width required for public utility 
primary electric distribution lines and service lines is permitted upon approval of the 
Zoning Administrator with the Soil Conservation District

3. A 50 ft. minimum restrictive cutting belt shall be maintained on each side of the stream.  Trees and shrubs may be pruned for a filtered view of the stream upon approval of the Zoning Administrator, but clear cutting in the natural vegetation strip is prohibited.

On waterfront lots a strip of land extending a minimum of 25 horizontal feet from the water’s edge will be maintained and forested with trees and shrubs, or in no less than its natural and undeveloped state to keep nutrients from entering the waters and to maintain water temperatures near the natural levels

4. Buffer strip: The depth of the buffer strip shall measure 50 ft. from the Ordinary High Water Mark. The removal of any vegetation within the buffer strip shall be limited to an area equal in width to 10% of the length of the water frontage of the lot, or 10 ft. whichever is greater. No contiguous area of clearance shall be wider than 30 ft. Natural and native vegetation shall be preferred in the buffer strip.

5. Greenbelt shall include all the land area located within 50 ft. of the ordinary high water mark of a lake or a stream abutting or traversing the property in question.

Natural vegetation cover, including trees, shrubs or herbaceous plants shall be maintained on at least 70% of the lake or stream frontage, unless a landscape plan is submitted and approved by the Planning Commission. Beach sand, gravel, cobblestone or rock may be substituted for vegetated areas where these materials naturally exist.

6. A managed vegetative strip will be maintained within 50 ft. of the water’s edge along all rivers, streams and tributaries as follows: 

· Consist of native trees, trees, shrubs and other vegetation and materials

· Cutting of existing trees and shrubs with the strip will not be allowed

· No pond shall be constructed, no earth moved, surface soils removed or filled for building within the strip

· Utility lines shall be installed under specific criteria

· Chemical control of vegetation shall be prohibited within the strip

· The use of the strip for stock watering areas, stream crossing of horseback trails is subject to approval of the Zoning Administrator.

7. A greenbelt shall be established and maintained on all waterfront lots. Land located within 25 ft. of the ordinary high water mark of the lake, river, or stream abutting the lot. Any development within the greenbelt shall comply with requirements.

A natural vegetation strip shall be maintained within 10 ft. of the ordinary high water mark. A mowed lawn to the water’s edge is prohibited.  Dead, diseased, unsafe or fallen trees, shrubs, and noxious plants may be removed from the natural vegetation strip.

If determined by the Zoning Administrator or Zoning Board of Appeals that any proposed structure may adversely affect, deteriorate or alter a shoreland resource, preliminary plans and specifications shall be transmitted to the staff of the Michigan Water Resources Commission for review and approval

Floodplain Management Standards
Floodplain management regulations have been in existence for a number of years, but took on increased significance with the passage of the National Flood Insurance Program. Floodplain regulations are a necessary prerequisite to permit enrolling of proposed owners in the flood insurance program.

The following language represents standards that are designed to prevent loss of life and property by restricting development within floodplain areas.

Section. __________. Floodplain Management Standards

(a.) Intent. It is the intent of the (community) in adopting this article to significantly reduce hazards to persons and damage to property as a result of flood conditions in the (community); to comply with the provisions and requirements of the National Flood Insurance Program; to protect human life, health and property from dangerous and damaging effects of flood conditions; to minimize public expenditures for flood control projects, rescue and relief efforts in the aftermath of flooding, repair of flood damage public facilities and utilities, and the redevelopment of flood damaged homes, neighborhoods, commercial and industrial areas; to maintain stable development patterns not subject to the blighting influence of flood damage; to designate floodplains and institute floodplain development regulations and general development standards; to establish regulations concerning the same; and to provide for the administration of this article and to provide penalties for violation.

(b.) Delineation of the flood hazard area overlay zone.
(1) The flood hazard area zone shall overlay existing zoning districts delineated on the official (community) Zoning Map. The boundaries of the flood hazard area zone shall coincide with the boundaries of the areas indicated as within the limits of the 100-year flood on the Flood Insurance Road Map for (community) dated ___________. The Flood Insurance Rate Map is adopted by reference, appended, and declared to be a part of this ordinance. The term flood hazard area as used in this ordinance shall mean the flood hazard area zone.

(2) Disputes as to the location of a flood hazard area zone boundary shall be resolved by the Zoning Board of Appeals.
(3) In addition to other requirements of this ordinance applicable to development in the underlying zoning districts, compliance with the requirements of this Section shall be necessary for all development occurring within the flood hazard area zone. Conflicts between the requirements of this Section and other requirements of this ordinance or any other ordinance shall be resolved in favor of this Section, except where the conflicting requirement is more stringent and would further the objectives of this Section to a greater extent than the requirements of this Section. In such cases, the more stringent requirement shall be applied.

(c.) Principal and Accessory Uses Permitted.
(1) Within the flood hazard area overlay zone, no land shall be used except for one or more of the following principal uses:

a. Agriculture and pasture land.

b. Parks and recreation facilities, provided no permanent structures are constructed.

c. Swimming beaches, fishing, and boating docks in accord with the provisions of the Inland Lakes and Streams Act of 1972.

d. Required open space or lot area for structural uses that are landward of the overlay zone.

(2) The following accessory structures and uses are permitted, provided they are also permitted in the underlying zoning district.

a. Off-street parking, streets, roads, bridges, outdoor play equipment, sheds and garages, boathouses, boat hoists, utility lines, pump houses, bleachers, bank protection structures, signs, fences, gazebos and similar outdoor equipment and appurtenances, provided each of the following requirements are met:

1. The structure would not cause an increase in water surface elevation, obstruct flow, or reduce the impoundment capacity of the floodplain.

2. All equipment and structures shall be anchored to prevent flotation and lateral movement.

3. Compliance with these requirements is certified by an engineering finding by a registered engineer.

(d.) Filling and Dumping - Dredging and filling and/or dumping or backfilling with any material in any manner is prohibited unless through compensating excavation and shaping of the floodplain, the flow and impoundment capacity of the floodplain will be maintained or improved, and unless all applicable state regulations are met.

(e.) General Standards for Flood Hazard Reduction.
(1) No building or structure shall be erected, converted, or substantially improved or placed, and no land filled or structure used in a flood hazard area unless permission is obtained from the (community). Approval shall not be granted until a permit from the Michigan Department of Environmental Quality under authority of Act 245 of the Public Acts of 1929, as amended by Act 167 of the Public Acts of 1968 has been obtained.

(2) All public utilities and facilities shall be designed, constructed, and located to minimize or eliminate flood damage.

(3) Land shall not be divided in a manner creating parcels or lots which cannot be used in conformance with the requirements of this Section.

(4) Available flood hazard data from federal, state or other sources shall be reasonably utilized in meeting the standards of this section.

(f.) Disclaimer of Liability. The degree of flood protection required by this article is considered reasonable for regulatory purposes and is based upon engineering and scientific methods of study. Larger floods may occur on rare occasions. Flood heights may be increased by man-made or natural causes. Thus, approval of the use of land under this article shall not be considered a guarantee or warranty of safety from flood damage. This article does not imply that areas outside the flood hazard area will be free from flood damage. This article does not create liability on the part of the (community) or any officer or employee thereof for any flood damage that results from reliance on this article, or any administrative decision lawfully made.

(g.) Flood Hazard Area Variances.
(1) Variances from the provisions of Section ______ Floodplain Management shall only be granted by the Zoning Board of Appeals upon a determination of compliance with the general standards for variances contained in this ordinance and each of the following specific standards.

a. A variance shall be granted only upon:

1. a showing of good and sufficient cause; 

2. a determination that failure to grant the variance would result in exceptional hardship to the applicant; and

3. a determination that the granting of a variance will not result in a harmful increase in flood heights, additional threats to public safety, extraordinary public expense, create nuisances, cause fraud on or victimization of the public, or conflict with existing laws or ordinances; and

4. a determination that the granting of a variance will not result in any violations of applicable state or federal laws.

b. The variance granted shall be the minimum necessary, considering the flood hazards, to afford relief to the applicant.

(2) The Zoning Board of Appeals may attach conditions to the granting of a variance to ensure compliance with the standards contained in this ordinance.

(3) Variances may be granted for the reconstruction, rehabilitation, or restoration of structures listed on the National Register of Historic Places or the Michigan Historic Markers listing of historic sites or any other state register of historic places without regard to the requirements of this section governing variances in flood hazard areas.

(h.) Mapping disputes.
(1) Where disputes arise as to the location of the flood hazard area boundary or the limits of the floodway, the Zoning Board of Appeals shall resolve the dispute and establish the boundary location. In all cases, the decision of the Zoning Board of Appeals shall be based upon the most current floodplain studies issued by the Federal Insurance Administration. Where Federal Insurance Administration information is not available, the best available floodplain information shall be utilized.

(2) Where a dispute involves an allegation that the boundary is incorrect as mapped and the Federal Insurance Administration floodplain studies are being questioned, the Zoning Board of Appeals shall modify the boundary of the flood hazard area or the floodway only upon receipt of an official letter of map amendment issued by the Federal Insurance Administration.

(3) All parties to a map dispute may submit technical evidence to the Zoning Board of Appeals.
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