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As coastal communities in the south become more populated, there are increasing pressures to develop previously undisturbed areas.  Local land use decision-makers face considerable challenges in terms of recognizing and gauging the impacts their decisions have on water quality.  An educational program is being undertaken that is helping local officials understand what issues are associated with polluted runoff and some innovative ways to address the problems before they become unavoidable.  

South Carolina Nonpoint Education for Municipal Officials (NEMO) is a three-tiered informational, educational and technical assistance strategy for protecting local water quality by linking land use decisions with nonpoint source pollution.  The program is being developed through a collaborative partnership between the SC Sea Grant Consortium, Clemson University, and the Waccamaw Regional Planning and Development Council.  The South Carolina NEMO project has been adapted from a highly successful program carried out by the Connecticut Cooperative Extension Service.

The Setting

The natural features of the South Carolina coast are diverse and striking.  The state contains 2,876 miles of tidal shoreline, 500,000 acres of tidal bottoms, and 504,450 acres of salt marsh (representing 20 percent of the East Coast total).  Five major estuaries drain water originating from as far away as western North Carolina (Figure 1).  The great diversity of wildlife inhabiting the coastal region of the state includes notable populations of striped bass, sturgeon, bald eagles, ospreys, alligators, and wood storks. 
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Figure 1 – Major South Carolina Watersheds
The South Carolina coastal economy has many traditional sectors that depend on healthy water resources as well.  More than 2,000 commercial fishermen harvest an average 15.4 million pounds of seafood worth about $25 million.  In addition, $14.4 billion was spent in 1997 for recreation and tourism in the state, with over 60 percent of that total expended along the coast.  

Finally, more than 25 percent of the state’s 3.5 million residents live in the state’s eight coastal counties.  While the population of South Carolina increased by 11.7 percent from 1987 to 1997, it grew by more than 22 percent along the coast.  This pace of coastal growth is expected to increase over the next two decades. These facts point out the primary social, cultural, economic, and environmental importance of South Carolina’s coastal region, and why the protection of its water resources is so essential.

The Need For NEMO

State and local governments across the country are facing increased public pressure to address the consequences of urbanization and suburban sprawl.  South Carolina is no exception.  Like other states, South Carolina confers primary authority for land use decisions on local governments.  Traditionally, local governments have used their zoning authority to regulate land use.  In response to the passage of the 1994 Comprehensive Planning Enabling Act, local governments in South Carolina are revising their comprehensive land use plans and zoning laws. (SC Code of Laws, as amended, §6-29-310 et seq.).  In the process, many local governments are using their planning and zoning authority as tools for managing growth and development in their communities. 

The nature and extent of nonpoint source pollution is essentially a function of the way individuals use the land.  Regulating these activities is a sensitive issue for the federal government since land use decisions are largely made at the local level and influenced by state policies (GAO 1999).  The US Environmental Protection Agency (EPA) has largely left the control of nonpoint source pollution to the states and localities.  EPA reports that over one-third of the nation’s waters that were assessed by states are impaired.  Nonpoint sources of water pollution have been identified as the primary reason for these continuing problems (GAO, 1999).  Under pressure to meet national water quality goals, state and local governments must understand and deal with complicated and costly federal directives to control nonpoint source pollution.  These include EPA regulations that require municipal officials and county governments to control contaminated runoff through local storm sewer systems, and to ensure that construction projects employ sufficient runoff prevention measures (Arrandale, 1998, 54).

For local decision-makers, the combined pressures of managing growth and controlling nonpoint source pollution are closely related.  Problems with urban runoff increase as growth-related development results in more impervious surfaces, for example, more streets, parking lots, and rooftops.  A 1994 study estimated that during a one-inch rainfall, the volume of water flowing off an acre of pavement is fifteen times the amount that a one acre meadow would shed. (GAO, 1999).  As impervious surfaces within a watershed rise above 10 percent, local water bodies typically become measurably impacted.  Beyond 25 percent, some level of damage is unavoidable.  The most recent National Water Quality Inventory reports that runoff from urban areas is the leading source of pollution to estuaries and the third largest source of water quality damage to lakes (ICMA).  A study comparing growth scenarios for a town in South Carolina found that runoff from a spread-out large-lot scenario was 43 percent higher than a compact “town” scenario.  In addition, sediments, phosphorous, nitrogen and other pollutants leaving the “town” site were less (ICMA). 

While public awareness campaigns have been moderately successful in educating the general public about how their behavior affects nonpoint source pollution, educating local officials on how their land use policies impact water quality, and getting them to consider these effects, is a more complex challenge.  The goal of NEMO is to inform and educate local officials on how local land use decisions and polluted runoff are inextricably linked, in an effort to have nonpoint source pollution considered more when land use policy decisions are made.

Project Description

NEMO makes use of geographic information system (GIS) technology to help illustrate the connection between land use and water quality.  A series of GIS images based on satellite-derived land cover/land use data is the heart of the NEMO program, which also includes a series of fact sheets.

The core presentation of NEMO can be roughly divided into three parts.  First, GIS images of topography and drainage systems are used to emphasize the water cycle, the watershed concept and the need for watershed management.  Second, the land cover/land use data is interspersed with ground and aerial photographs to show municipal officials the current land use patterns in their region and the common polluted runoff problems associated with each major type of land use.

Finally, existing land use in critical watersheds is compared with "build-out" scenarios (Figure 2) based on zoning regulations.  The emphasis here is on potential increases in the amount of impervious surface, which has been demonstrated in the literature to be a key determinant of receiving stream water quality.  This relationship can be used as a simple and unifying principle which town officials can reference in the course of their day-to-day land use decisions.
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Figure 2 - Waccamaw Neck Impervious Surface Levels

The NEMO Strategy

Whether fortunate or unfortunate, pavement is an unavoidable fact of modern life.  However, there are still many options available to local governments interested in reducing the water quality impacts of existing or future development.  Strategies can be organized into a three-tiered approach, which can be summarized as:  plan, minimize, and mitigate (Arnold and Gibbons, 1999).  Communities involved in the South Carolina NEMO program are using one, or a combination of these three approaches.

Plan Development Based on Natural Resources - Preventing pollution by planning in a comprehensive manner is by far the least expensive and most effective way to protect local waterways.  To this end, a working knowledge of regional natural resources is critical to guide appropriate development.  A natural resource inventory is an essential first step.  Identifying important natural resources and setting protection priorities provides a framework within which the impacts of proposed or existing development can be evaluated.  Formal inclusion of these priorities in comprehensive plans and procedures is also important (Arnold and Gibbons, 1999).  Broad resource protection strategies applied at the local or watershed level, such as buffer zone and setback requirements, are increasingly coming into use.  With regard to impervious surfaces, local officials could consider a "budget" approach that sets an overall limit for key areas, and above that limit require increases in pavement on one site to be compensated for with decreases on another site (or some other acceptable method of reparation).  This technique might be appropriate, for instance, in a watershed where analyses show a threat to critical water resources from future growth.

Minimize Impacts through Creative Site Design - The site planning stage offers the best chance for local officials, designers and builders to work together to reduce polluted runoff from a site.  Evaluate site plans with an eye to minimizing both impervious areas and disruption of natural drainage and vegetation.  Studies have shown that impervious cover can be reduced by up to 50 percent through creative design (Arendt, 1994).  Cluster development, which reduces the total area of paved surfaces and increases open space, is one method to be considered (Figure 3).  Are the proposed sidewalks, roads and parking lot sizes absolutely necessary, or could they be reduced?  Brick, crushed stone or other porous pavement options are often a viable alternative in low traffic areas.  Are curbing and piping necessary, or could drainage be directed to vegetated swales?  Designs which reduce grading and filling and retain natural features should be encouraged.  In addition to protecting waterways, such designs can often be less expensive and more pleasing to the eye.
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Figure 3 – Alternative Site Design (Arendt et al, 1994)

Mitigate Unavoidable Impacts by Implementing Best Management Practices - Best management practices (BMPs) include a whole range of methods designed to prevent, reduce or treat stormwater runoff.  Choosing the correct BMP is often highly site-specific. Here are some basic BMP concepts that South Carolina NEMO conveys:

Slow down stormwater - This is the basic idea behind both detention ponds, which are meant to slow and hold stormwater before releasing it, and retention ponds, which are designed to hold the water permanently until it infiltrates into the ground.  In both cases, pollutant removal takes place through settling of particles and through chemical and biological interactions in the standing water or in the soil.  As with any device, these BMPs must be correctly designed in order to work properly.  For instance, ponds must be large enough to treat runoff generated by the combination of local climate and site configuration.

Avoid direct connections - Break up the flow of polluted runoff by using grass swales, filter strips or other forms of vegetative BMPs wherever possible in place of curbing and piped drainage.  In many cases, these methods are most effective when used in combination with structural BMPs like detention ponds.

Ensure regular maintenance - Most structural BMPs require regular maintenance to retain peak pollutant-removal efficiency.  Maintenance ranges from the frequent, but simple (sweeping parking lots, cleaning storm drains) to the infrequent, but complex (sediment removal from detention/retention ponds), but in all cases it must be budgeted and planned for at the front end of the project.

Conclusion

It remains to be seen what the long term impacts will be as a result of the South Carolina NEMO program.  Local officials in the target watersheds are being educated that water quality cannot be treated as a stand-alone issue divorced from other local quality of life considerations such as urban sprawl, traffic, road maintenance, open space planning and neighborhood character.  Rather, nonpoint source pollution should be a consideration addressed in combination with these other issues.  In this way, NEMO will serve as a catalyst for change by enabling local officials to better incorporate water resource protection into their everyday decisions.
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