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CONCLUSIONS:
The ecosystem health of St. Martin River is impacted…

      St. Martin River ranked last in the Coastal Bays for estuarine health as a result of intensive land use (development and agriculture). It had the lowest scores for water quality, bay benthic index, hard clam density, sediment quality, and seagrass coverage. Watershed indicators were marginally better with relatively low impervious surface. However, stream nitrate was high, and forest cover was the lowest in the Coastal Bays. This resulted in St. Martin River’s overall ecosystem health ranking as last of the Coastal Bays.  A combination of poor flushing, heavy nutrient loading from both agriculture and development, and poor management practices previously implemented probably contributed to the current impacted health and steady decline of St. Martin River.  
     Although the following issues are presented here as pertaining to St. Martin River, they also apply to other Coastal Bays sub watersheds.  The Delaware Department of Natural Resources and Environmental Control have identified the water quality of Buntings Branch as impaired due to elevated nutrient levels and low dissolved oxygen concentrations.  Buntings Branch watershed is located mostly in Delaware, with a small southern portion in Maryland. The stream flows southeastward through Selbyville and empties into the headwaters of Maryland’s Bishopville Prong.  The drainage area within Delaware is 2,550 ha (6,300 acres) and is about 58% of the total drainage area of Bishopville Prong. There are no active point sources discharging nutrients into Buntings Branch, therefore all nutrients are coming from non-point sources. 
     The Maryland Department of the Environment developed Total Maximum Daily Loads (3456s) for nitrogen and phosphorus for Bishopville Prong.  In April 2002, the analysis determined that nonpoint source loads should be reduced by 31% for nitrogen and 19% for phosphorus to meet Clean Water Act goals. Delaware has also conducted a TMDL load analysis and has established the same percentage reduction goals as Maryland.

     Delaware will implement the requirements of its TMDL through cooperation with the State of Maryland and development of a Pollution Control Strategy. Maryland is pursuing nutrient

reductions through Watershed Restoration Action Strategies.  
     Restoration of Bishopville Prong is planned. A stream and wetlands restoration project near the town of Bishopville is close to the construction phase. The project area extends from the head of tide of Bishopville Prong to approximately 2.4 km (1.5 mi) upstream and includes a dam removal and restoration of an abandoned sand mine. There is an existing sheet pile dam located where Route 367 (Bishopville Road) crosses Bishopville Prong.  Originally built to create a mill pond Bishopville Dam has been in existence, in one form or another, for over 130 years. The dam restricts the upstream movement of fish, including both seasonal spawners and residents.  
     Upstream of the existing dam, Buntings Branch has been ditched or channelized, as have nearly all the tributaries $owing into Buntings Branch (e.g., Slab Branch, Carey Branch, Sandy Branch, Polly Branch), to hasten the movement of base flows and storm flows (see stream corridor assessment section later in this chapter).  These alterations greatly lessened the opportunity for ecological services such as water quality and habitat. The restoration site, known as Lizard Hill, was mined for many years for sand and other aggregates but has not been actively mined since 2001.  The mine site is triangular in shape and abutted on two sides by streams (Buntings Branch to the southwest and an unnamed tributary to the north).  There are numerous groundwater seeps that emerge at the mine site and are currently conveyed off the site and outleted to Buntings Branch by a number of ditches built by the mining company. 

     The upper St. Martin River has been highly impacted by human activities for a long time and the quality of the water and the habitat available for fish and other wildlife have suffered.  The proposed project serves as an excellent opportunity to reverse this trend by restoring areas in and adjacent to the river and providing significant improvement to fish passage, instream habitat, water quality, floodplain function, and the restoration of globally rare vegetative communities such as Atlantic white-cedar (Chamaecypris thyoides) swamp.  Atlantic white-cedar swamps were historically common on the Delmarva Peninsula. this site offers a rare and unique opportunity to re-establish this type of habitat and community. 
     The project involves four separate, but integrated, activities that consist of: 

1) removal of the existing dam that will maintain an o@-line pond yet provide fish passage and open approximately 11 km (7 mi) of upstream fish habitat; 
2) restoration of a portion of the upstream pond to a stream and floodplain corridor (approximately 150 m [500 ft] and 1.2 ha [3 acres] of tidal/non-tidal wetland); 
3) restoration of the existing floodplain above the dam to re-establish floodplain/stream hydrology and connection (16.6 ha [41 acres]); and
 4) establishment of Atlantic white-cedar wetlands and adjacent buffer in the now abandoned mine site which will include 8.1 ha (20 acres) of wetlands and 6.1 ha (15 acres) of associated buffer.  
     In an effort to spark conservation and restoration of critical and declining habitats in this area, the Maryland Coastal Bays Program is partnering with the Department of Natural Resources, Worcester County, U.S. Fish and Wildlife Service, the Maryland State Highway Administration, and the National Aquarium in Baltimore to complete the $3 million project.  Construction is projected to begin in the fall of 2009.

     Shoreline stabilization seeks to stop the loss of land to encroaching waters. Moving water, whether through wave action or currents, erodes adjacent uplands. Steadily encroaching water, through sea level rise or land subsidence, has the same effect. Waterfront property owners seek to prevent erosion wherever it occurs, or even where it looks like it might occur.
   In the past, the stabilization method of choice was the bulkhead, a vertical wall sharply separating upland from water. Better understanding of the negative effects of extensive bulk heading led to

increased use of stone revetment, or riprap. Less ecologically damaging than bulkhead, riprap provides some habitat value but still offers only a poor connection between uplands and waterways.      Recent studies indicate that ‘living shorelines’ or shorelines that connect uplands to waterways via a marsh system achieve water quality benefits as well as provide habitat that can be superior to riprap. 
     Although no one method of shore stabilization is suitable for all situations, non-structural or hybrid shorelines that consist of offshore low-profile stone sills that protect the leading edges of marshes can be applied in a variety of locations. Effective October 1, 2008, the Living Shoreline Protection Act of 2008 (Maryland House Bill 973; Chapter 304) requires that shoreline erosion control projects consist of non-structural or ‘soft’ shoreline stabilization measures, except in areas designated by the Maryland Department of the Environment (MDE) as appropriate for structural or ‘hard’ stabilization measures (bulkheads, riprap, etc.) or in areas where a person can demonstrate to MDE’s satisfaction that nonstructural measures are not feasible. 
     The future of the Coastal Bays as habitat and destination for wildlife, fish, and anglers depends to a large extent on the protection of the remaining natural shoreline. New policies and techniques need to be applied in the Coastal Bays which will stem the loss of waterfront land while maintaining a harmony with nature. Projects that create or restore fringe marsh, placing hard structuresoffshore instead of on land, or covering bare ground with vegetation can slow or stop a receding shoreline. Restricting shoreline stabilization to cases where erosion actually occurs is another potential reform. MDE will release new guidance and regulatory changes in 2008–2009 for use of natural shoreline stabilization practices as the preferred approach for shoreline stabilization. 
     In 2001, a Stream Corridor Assessment (SCA) was conducted in the St. Martin River watershed. The SCA is a rapid overview of the entire non-tidal stream network to determine the location of potential environmental problems and to collect some basic habitat information. The value of these surveys is found in placing individual stream problems into their watershed context and can be used by a variety of resource managers to cooperatively plan and prioritize future restoration work. Results of the recent surveys will be used in the development of Watershed Restoration Action Strategies

for each sub watershed of the Coastal Bays. Information on the Watershed Action

Strategies can be found on the Maryland Department of Natural Resources’ website

(www.dnr.state.md.us/watersheds/wras).
     During the SCA survey, potential environmental problems identified included channel alterations, inadequate stream buffers, fish migration barriers, erosion sites, construction sites within the stream corridor, and trash dumping sites. Channel alterations and inadequate stream buffers were the most commonly reported problem during this survey. Channel alterations, best described as agricultural ditches, were found to be widespread throughout the headwaters of the watershed. 
     While streams in the St. Martin River watershed have been extensively altered, they were also fairly stable with erosion problems reported in only a few locations.  the low incidence of erosion problems is due in large part to the $at terrain and low stream slopes in the area.  This result suggests that streams in the area may be more amenable to manipulation than stream in areas where the land has much steeper slopes and water in the streams flows with greater force. The majority of fish migration
blockages were characterized as being either temporary or partial fish migration barriers. Most of the fish migration blockages were also given a minor or low severity rating.  The only exception was at Bishopville Dam which was given a severe rating because it was interfering with the migration of an adromous (ocean fish that breed in freshwater) fish. Plans to modify this dam to enable fish passage are described earlier in this chapter.

RECOMMENDATIONS:
     Maryland Coastal Bay partners should continue to pursue the Nutrient Management Action Plan by instituting a multi-agency working group to target watershed needs with funding and resources to restore and conserve sensitive areas within the watershed. Discharges into St. Martin River have contributed to degraded water quality. Currently there are no point source discharges into upper St. Martin River, but point sources have contributed to degraded water quality in the past and clean up has been slow. Discontinued point sources include the Selbyville, Delaware, Wastewater Treatment Plant (WWTP), the Perdue Processing facility at Showell on Shingle Landing Prong, and the Bishop Processing Company located on an unnamed tributary of Carey Branch which flows into Bunting Branch. the Selbyville WWTP discharged treated effluent into Polly Branch, a tributary of Buntings Branch, but since the new plant was constructed in 1989, effluent has been discharged into the ocean
at Rehoboth, Delaware.  
     The Perdue poultry processing facility at Showell discharged treated industrial wastewater into Church Branch, a tributary of Shingle Landing Prong. Operations ceased at the facility in 2004 and building proposals include conversion of the facility to treat human waste generated by residents of proposed and existing housing units in the area. the Maryland Coastal Bays Program is working to get the treated human waste land-applied to cropland to the west, rather than directly discharged. The Bishop Processing Company began operations in 1955 about 1.3 km (0.8 mi) north of Bishopville.  the property drains to an unnamed tributary of Carey Branch, which flows into Buntings Branch. the facility processed chicken offal into bone meal and usable oils, and animal and vegetable waste oils into usable product.  The operation ceased in 1981and the property was sold. 
     A series of surveys at the site from 1983 through 2000 indicated high levels of iron, chromium, and arsenic, low levels of volatile organic compounds (VOC’s), such as vinyl chloride, and extremely low (acidic) pH in groundwater. Surface water samples on-site had high levels of iron, aluminum, and arsenic and slightly elevated levels of organics and soil samples contained …PCB’s (polychlorinated biphenyls) as well as low levels of VOC’s. Contaminated soil was identified and removed from the site and a Voluntary Cleanup Program application was submitted in 2004 seeking a No Further Requirements Determination. The application is currently pending. For more information, see www.mde.state.md.us/assets/document/brownfields/Bishop_Processing.pdf 
    The Perdue Processing Facility at Showell discharged treated industrial wastewater into Church Branch, a tributary of Shingle Landing Prong. The site is considered a ‘Brownfield.’ Brownfield’s are previously used land parcels located in areas that are appropriate for redevelopment, but which have a real or perceived site contamination problem. Because of the costly liability associated with waste cleanups, businesses do not want to take a chance on locating their businesses at such sites. With appropriate resources, MDE can undertake a variety of actions to make these Brownfield sites attractive to new or expanding businesses. In this way, MDE’s Brownfield redevelopment efforts help meet the needs of economic development while directing growth to appropriate areas. For more information, see www.mde.state.md.us/Programs/LandPrograms/ERRP_Brownfields/bf_info/index.asp .there is one point source discharge into lower St. Martin River—the wastewater treatment plant at Ocean Pines. For more information, see section on the wastewater treatment plant later in this chapter.

     An oyster reef was established the Assateague Coastal Trust, in partnership with the National Oceanic and Atmospheric Administration, the Maryland Coastal Bays Program, and others, began a project in 2000 to establish a 4-ha (10-acre) oyster reef near the mouth of St. Martin River. By 2005, the reef was approaching 0.8 ha (two acres) in size and was a mixture of oyster shell, clam shell, and concrete rubble. Each summer, one year-old oysters grown by participants in the Oyster Gardening Program were placed on the reef. Although small numbers of oysters can be found in intertidal areas such as bridge abutments, riprap shorelines, and in marshes, the St. Martin River reef was the only subtidal reef in the Coastal Bays. For more information on oysters, see 
     Surveys on the St. Martin River reef initially indicated that the oysters were alive and growing. However, in 2005, the number of oysters started declining. In addition, colonization of the reef by

benthic organisms were minimal due to heavy accumulation of sediment and macroalgae, which suffocates organisms when it decomposes. Low oxygen levels in the summer of 100- may have also contributed to the decline of the reef’s health. For more information, see www.actforbays.org/pages/oyster2.php?id=139_0_5_0_C.  The program was discontinued in 2007
due to the difficulties in placing reef materials and the lack of survival of the young oysters. Disease, sedimentation, and poor water quality prevented success of this particular oyster reef; however, much was learned about conditions at the mouth of St. Martin River.  

     The planned community of Ocean Pines opened for business in July 1968 along St. Martin River and Isle of Wight Bay. A privately owned sewage treatment plant was built to serve the community, with the effuent being discharged into the lower portion of St. Martin River. 
      By 1987, capacity of the sewage treatment plant was expanded to 0.5 million gallons of

wastewater per day (MGD) and Worcester County undertook ownership of the plant. Another plant upgrade was completed in 1994, which brought the capacity to 1.5 MGD.  The treatment plant was brought to the present capacity of 2.3 MGD in 2003 and is a state-of-the-art facility, removing nitrogen to a level of three parts per million (or 3 mg L¯¹), which is equal to the best wastewater plants in Maryland. In 2008, there were more than 15,000 full-time residents with approximately 7,500 more summer residents. The community has its own police and fire departments, as well as a yacht club, swim and racquet club, beach club, and golf and country club. Just outside Ocean Pines is a commercial area with a wide range of businesses that serve the community. Initially, the treatment plant was to treat residential wastewater, but area businesses have requested to tie into the plant. Efforts to incorporate a larger area in the treatment plant are currently being debated. the debate centers on the high cost of conversion to sewer for current residents on septic systems. However, new businesses and developments would welcome extension of the sewer line. 
     The Ocean Pines treatment plant was expanded in 2006 to allow it to process up to 2.5 MGD. This design will be able to accommodate all of Ocean Pines sewer needs at build-out and full occupation. An additional 200,000 gallons of treatment capacity is available for the Greater Ocean Pines Sewer Service Area. Because of the extra treatment capacity, homes and business within the Sewer Service Area should be strongly encouraged to hookup to the treatment plant, rather than to continue to rely on traditional septic systems, and use the extra capacity to accommodate new home construction.  
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