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INTRODUCTION

 The Town of Washington Park is located in 
Beaufort County, North Carolina, on the northern 
shore of the Pamlico River. Developed initially as a 
“residential subdivision” by Dr. John Small, the town 
received approval from the North Carolina State 
Legislature in 1923 to incorporate itself as a town. 

 The town, which began as Cedar Grove, is a 
mix of old houses, new houses, established families, 
and new families. Early in the town’s history, women 
would cook huge pots of Brunswick stew on New 
Year’s Day. 

 After eating, the town’s men would plant dog-
wood trees around the Park. Education and commu-
nity were part of the town’s foundation when it was 
first established. The Washington Collegiate Institute 
called Washington Park home from 1913 until it 
closed in 1931.

 One of the town’s key features is its 
beautiful waterfront park, where residents hold 
a pot-luck picnic annually. Residents use the 
waterfront park throughout the year for active 
and passive recreational activities.

FIGURE 1
PROJECT VICINITY
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Source: Team picture taken on 10/26/2023

PROJECT OVERVIEW
 
 The study area consists of 3.2 acres of land owned by Washington Park, NC. The property is lo-
cated on the southern line of River Drive and along the northern shoreline of the Pamlico River. 

 The purpose of this report was to propose a landscape plan to enhance the park’s beauty while 
also increasing its shoreline’s stability. Through on-site inspections, it was made clear that the town’s 
first step is to stabilize the erosion areas along the park’s shoreline. Historical erosion has been noted 
for the park, and current and past measures have proved inadequate in preventing further erosion. 
Based on this, the report will propose recommendations to enhance and stabilize the shoreline and 
provide minor recommendations to plant life to enhance the park’s beauty. 

 A site analysis was conducted on September 12 and October 26, 2023, to verify the areas of con-
cern, inventory the already established vegetation, and attempt shoreline erosion prevention measures. 
The shoreline is vegetated with a mixture of low-growth vegetation, mature pine trees, hardwoods, and 
underbrush directly growing on the shoreline. Various wetlands and marsh grasses were growing along 
the shoreline as well. Also noted for the park was a handful of juvenile oak trees approximately sixty 
feet from the shoreline that the town planted to protect the park’s shoreline in the future. 
 
 Artificial structures were also noted. At least two older, battered docks/piers, six stone groins at 
least 60 feet apart, and an old deteriorated brick bulkhead were noted along the length of the shoreline. 

 A site analysis map was created to document all the noted vegetation and structures found 
during the site analysis and is illustrated in Figure 2.

 

FIGURE 2
SITE ANALYSIS MAP

Example of installed groin. Source: Team picture on 10/26/2023 Example of installed brick bulkhead. Source: Team picture on 09/12/2023
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HISTORICAL EROSION 
 
 There is evidence of continuing erosion for the subject shoreline and evidence of erosion 
near the top of the bank resulting from major storm and wind events. The entire shoreline is 
exposed to constant wind-driven waves across the Pamlico River. 

Aerial imagery taken in October 2015 depicts a healthy-tree-populated shoreline.Imagery taken 
in February 2017 shows a loss of tree population for the same area. 

 Further evidence of erosion was observed using NC OneMap imagery taken in 2010 and 
2023. A comparison between the two imagery dates illustrates erosion along the shoreline. A 
comparison between the 2010 and the 2020 shoreline imagery can be seen in Figure 3.

 
FIGURE 3

SHORELINE EROSION HISTORY

Visual inspections of the shoreline during the two site analyses conducted on September 12, 
2023, and October 26, 2023, confirmed the existence of erosion along the shoreline in multiple 
areas. Some areas were more pronounced than others, as seen within the red circle in Figure 3. 

Area as noted within red circle in Figure 3
Source: Team picture on 10/26/2023

Minor Shoreline erosion. Shoreline receding closer to pine tree.
Source: Team picture on 09/12/2023

Aerial Image of project site on October 2015. Source: Google Earth

Aerial Image of project site on February 2017. Source: Google Earth
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SUBMERGED AQUATIC VEGETATION (SAV) SURVEY
 The North Carolina Department of Environmental Quality requires a Submerged Aquat-
ic Vegetation (SAV) survey before any development occurs along a coastal shoreline. The study 
location falls under these regulations, and the team recommends requesting proposals from any 
land management firm to conduct an SAV survey. 

 The SAV survey will identify any specific vegetative constraints to developing options, 
such as hardened shoreline options. The SAV survey will also determine the cause of vegetative 
loss or lack of vegetation growth along the park’s shoreline.

ENVIRONMENTAL SCOPING
 It is also recommended that an inter-agency “scoping” meeting be completed. This type of 
meeting allows representatives from federal and state agencies to come together to discuss the 
project and determine necessary practices to be followed when improving the shoreline. 

 Agencies such as NC Coastal Management, USA Corps of Engineers, NC Wildlife Re-
sources Commission, NC Division of Water Resources, and NC Division of Energy, Mineral and 
Land Resources are recommended to attend. The team would also recommend that members of 
the Mid-East Commission be present as they oversee the Beaufort County Land Use plan. Said 
plan includes Washington Park. 

Examples of topics to discuss during the meeting:

1. Location of existing erosion concerns and their possible causes. 
2. A discussion of possible erosion control measures.
3. A conversation on the regulatory process.

 Feedback from the meeting could develop the need to alter the proposed recommenda-
tions or make entirely new recommendations. 

 A review of the submerged aquatic survey would need to take place. The survey results 
would recommend the best option for enhancing the park’s shoreline. For example, the survey 
could recommend the implementation of a “living shoreline” in some regions of the park’s shore-
line. The team recommends this type of enhancement; however, any erosion control measure 
recommended by the SAV survey should prioritize long-term strength and stability over any 
environmental improvements. 

 The scoping meeting would also determine which mandated NC Department of Environ-
mental Quality shoreline development permit should be applied for: Major, Minor, or General.

PROPOSED SHORELINE ENHANCEMENT OPTIONS
 As previously stated, the SAV report and scoping meeting will determine the best course 
of action for shoreline enhancement. However, our team is recommending the option of a liv-
ing shoreline for the area within the red circle and natural planting along the other areas of the 
shoreline.

 A living shoreline is a protected, stabilized coastal edge made of natural materials such 
as plants, sand, or rock. Unlike a concrete seawall or other hard structure, which impedes the 
growth of plants and animals, living shorelines grow over time. 

 Natural infrastructure solutions like living shorelines provide wildlife habitat and natural 
resilience to communities near the waterfront. Living shorelines are considered an innovative 
and cost-effective technique for coastal management. 

 Living shorelines can be successfully used on sheltered coasts to dampen wave energy and 
reduce erosion. Even narrow marshes—a frequent component of living shoreline designs—have 
been shown to slow waves and reduce shoreline erosion—specifically, Spartina spp. Salt marshes 
have been shown to dissipate wave energy by 50 percent within the first 2.5 meters.

Picture of submerged aquatic vegetation
Source: Adobe Stock Images
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LIVING SHORELINE
 
 Living shoreline is a broad term encompassing a range of stabilization techniques along 
estuaries, bays, tributaries, and other sheltered shorelines. Living shorelines are not typically 
used on beaches on the open ocean.

 A living shoreline has a footprint made mostly of native material. It incorporates natu-
ral vegetation or other living, natural ‘soft elements alone or in combination with some type of 
harder shoreline structure, like oyster reefs, rock sills, or anchored large wood for added stability. 
Living shorelines connect the land and water to stabilize the shoreline, reduce erosion, and pro-
vide ecosystem services, like valuable habitat, that enhance coastal resilience.

 The National Oceanic and Atmospheric Administration (NOAA) provides a diagram of 
project techniques along a green (natural materials only) to green/gray (hybrid) to
gray (all built materials) scale. The diagram can be found below.

Diagram of living shoreline project types. Source: NOAA

 Our team recommends the installation of a marsh sill in the key priority area noted 
during the site analysis (within the red circle). We also recommend installing natural planting 
along the shoreline in areas that have not yet experienced heavy erosion but are showing signs. 

 Below is an example of natural planting to enhance a shoreline. We want to note that the 
SAV survey and the Environmental scoping meeting will affect whether the living shoreline will 
be installed. We recommend following the guidance of the two as to whether the survey and the 
subject matter experts recommended a living shoreline in the proposed areas.

PROPOSAL #1 NATURAL PLANTING

Example of natural planting for erosion control. Source: NCDEQ

 Natural planting includes using new plantings or preserving existing vegetation and may 
be planted or allowed to colonize naturally.  A final established minimum width of 10-20 feet is 
preferable to dissipate wave energy and thus control erosion.  An additional width of 10 feet of 
upland or riparian vegetation is also preferred.  
 
 Marsh grasses dissipate wave energy and wave height through friction and drag and thus 
help to reduce erosion further inland (usually on the high ground).  The vegetation also increas-
es the marsh habitat and provides food for the lower organisms such as algae and seaweeds, 
finfish and shellfish, mammals, and shorebirds.  

 Planting vegetation is the cheapest and most environmentally sound stabilization method 
available.  No CAMA permits are necessary for this stabilization method unless there is to be 
filling or grading.  
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PROPOSAL #2 MARSH SILL
 A sill (a.k.a. Marsh Sills or Sheetpile Sills, previously known as Marsh Enhancement 
Breakwaters) is a shore-parallel, wood, or rock structure designed to protect existing or newly 
planted wetland vegetation. 
 
 A sill is placed offshore of the existing marsh to help reduce the erosion of the waterward 
edge. If there is no marsh already on the property, a sill is placed just offshore where the marsh 
would or could grow and is planted. The sill helps to protect the marsh by dissipating enough 
wave energy so that the marsh can establish itself. Once established, the marsh grasses dissipate 
wave energy and wave height through friction and drag and thus help to reduce erosion further 
inland (usually on the high ground).  

 Marsh vegetation also increases the marsh habitat and provides food for the lower organ-
isms such as algae and seaweeds, finfish and shellfish, mammals, and shorebirds. This stabiliza-
tion method can be permitted through a CAMA Major or General Permit.

Diagram of sill with plantings (Marsh Sill). Source: NCCF

EXAMPLES OF VEGETATION

The most effective marsh species are smooth cordgrass and saltmeadow cordgrass. Both are pe-
rennial grasses, but they differ in appearance and habitat. Smooth cordgrass grows from 1 foot to 
6 feet tall, and saltmeadow cordgrass grows from 1 foot to 3 feet tall. One other plant that can be 
used by itself or in combination with the cordgrasses is black needlerush. Below are some exam-
ples of each species.

SMOOTH CORDGRASS

SALTMEADOW CORDGRASS

BLACK NEEDLERUSH

Source: Gardenia

Source: iNaturalist

Source: Gardenia
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MARSH SILL EXAMPLES

Pine Knoll Shores Aquarium Marsh Sill. Source: NCCF

Established Marsh Sill in Maryland Source: Maryland Department of Natural Resources

PRELIMINARY COST OPINION
 The cost of installing either erosion control measure will depend on many factors: cost 
of material, labor of workers, and future upkeep. The cost also should include any permit that 
is required for the installations. Our recommendation of natural planting will not require any 
CAMA permit except if the town wishes to fill in the heavily eroded areas and commence plant-
ing natural vegetation. This method will result in a permit and subsequent permit fee. Installing 
a marsh sill will require either a major or general permit (depending on the project size).

 Natural vegetation planting can cost up to $1,000 per linear foot, depending on the species 
of vegetation used. Additional operation and maintenance costs of up to $100 per linear foot for 
an approximate 50-year project life are to be included. 

 A marsh sill can cost between $1,001 to $2,000 per linear foot, depending on the species 
of vegetation and material used. Also included are operational and maintenance costs of $101 to 
$500 per linear foot for an approximate 50-year project life. 

 If the town wishes to enhance the existing groins on the property, they should account for 
an approximate cost of $101 to $500 for their maintenance. 

 We want to note that the cost of both installations will vary depending on whether the 
town wishes to install the improvements themselves or if they wish to hire outside contractors to 
complete the project. 

 Below is a rough outline created by the NC Coastal Federation for the installation of a 
marsh sill.   

Example of marsh sill construction cost. Source: NCCF
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Diagram noting cost of initial construction and maintenance. Source: NOAA

PERMITTING REQUIREMENTS
 The location of the project area requires permitting from the North Carolina Department 
of Environmental Quality (DEQ) under the Coastal Area Management Act (CAMA). Under 
CAMA requirements, three types of development permits are available: major, minor, and gener-
al. The major versus minor permit threshold is at 500 linear feet of proposed shoreline im-prove-
ments. 

 Of the two proposals the team recommends, the marsh sill installation requires a general 
permit with DEQ. However, this permit places a maximum sill length of 500 feet. The general 
permit has specific requirements for the applicant to complete before it is considered for approv-
al. Figure 4 provides a step-by-step process for the application procedures. 

 The priority area designated within the red circle is less than 100 linear feet. Thus, it does 
not qualify for the major permit threshold. The town could extend the marsh sill further down 
the shoreline with this short length in either direction as they see fit. However, they must be 
mindful of the requirements outlined in the general permit. Two key specifications are below.

DEQ also requires specific conditions for sill installation. Examples of these specific conditions 
are below:

1. Sills shall have at least one five-foot opening every 100 feet and may be staggered, over-
lapped, or left open as long as the five-foot separation between sections is maintained. 

2. Sills shall be marked at 50-foot intervals with yellow reflectors extending at least three feet 
above normal high water and normal water level and shall be maintained for the structure’s life. 

FIGURE 4
GENERAL PERMIT STEPS

• Contact the CAMA office in Washington, North Carolina to schedule 
a site visit with a representative to discuss the project. 

• Notify adjacent riparian property owners.

• Contact the CAMA office in Washington, NC to set up a site visit 
once notifications are returend for permit issuance. 

• Pay a $200 application fee for the general permit.

Please note, the CAMA representative will provide the final decision 
on the proposed project and will make recommendations on whether 
additional permitting is needed. 
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POTENTIAL FUNDING OPPORTUNITIES

 Several avenues can be pursued to apply for funding assistance for installing a living 
shoreline to promote environmental health and prevent further erosion. Several Federal, State, 
and non-local grants can be applied for on the Department of Environmental Quality’s website.

 The North Carolina Land and Water Fund is an example of potential financial assistance. 
The North Carolina Land and Water Fund (NCLWF), previously the Clean Water Management 
Trust Fund, is administered by the North Carolina Department of Natural and Cultural Resourc-
es (NCDCR). Stream Restoration is one of several categories, including land acquisition and 
innovative stormwater measures for highly competitive grant funds. 

Appendix A lists additional potential funding opportunities through other government and 
non-local agencies.  

RECOMMENDATIONS
 Shoreline erosion control mitigation is recommended to be pursued utilizing a living 
shoreline. A marsh sill development is proposed in the high-priority area noted in Figure 2. Nat-
ural planting is recommended in all other areas showing signs of minor erosion but is not at the 
critical stage of failure. 

 Prior to initiating survey, design, and permitting tasks, Washington Park may wish to pur-
sue grants to assist with funding for shoreline erosion mitigation improvement. 

  As stated in the project overview, we were initially tasked with developing a landscape 
plan for the town’s community park to enhance the beauty and stabilize the eroding shoreline. 
We recommend the following design created by North Carolina State University, showing an 
example of how flowering plant life can border a shoreline. Figure 5 expresses the design, and 
we recommend following its recommendations to enhance the beauty of the shoreline’s border, 
ultimately enhancing the beauty of the community park.  

FIGURE 5
FLOWERING SHORELINE BORDER

Design of Shoreline Border. Source: NCSU
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FIGURE 5 IMAGES INLARGED

SEASHORE MALLOW SEASIDE GOLDENROD

SWITCH GRASS PINK MUHLY GRASS

Source: GardeniaSource: Gardenia

Source: GardeniaSource: Gardenia

APPENDIX A: POTENTIAL FUNDING OPPORTUNITIES

DCM/CAMA: 
 • Planning and Management Grants

STATE/NON-FEDERAL:
 • Water Resources Development Grant Program
 • Community Conservation Assistance Program (CCAP)

FEDERAL:
 • National Coastal Resilience Fund and Grants

OTHER SOURCES, PARTNERS AND ASSISTANCE:
 • North Carolina Sea Grant
 • American Institute of Architects
  Sustainable Design Assessment Team (SDAT) Program
 • North Carolina Coastal Federation
 • The Nature Conservancy - North Carolina Chapter
 • Coastal Land Trust
 • Albemarle-Pamlico National Estuary Partnership (APNEP)
 • North Carolina Land of Water (NC LOW)

NATIONAL AND INTERNATIONAL
 • National Fish and Wildlife Foundation - Conservation Programs
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APPENDIX B: LIST OF TRAINED & CERTIFIED 
LIVING SHORELINE CONTRACTORS

APPENDIX C: POTENTIAL VEGETATION SUPPLIERS
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