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Preface 
 

Increasing urban and residential growth poses one of the greatest threats to water quality 
and aquatic resources on the North Carolina coast. Brunswick County recently ranked as 
the 14th fastest growing county in the U.S., growing by over 200% between 1970 and 
2000.  The Lockwood Folly River watershed, located within Brunswick County, faces 
significant water quality issues associated with this growth and development. High levels 
of fecal coliform now result in 60% closure of the river to shellfish harvest, up from 18% 
in 1980. Future rapid increases in residential development will further degrade water 
quality if management is not improved. Average developed area by subwatershed is 
expected to increase from 6% in 2004 to 64% in 2030, leading to a projected 3.5-fold 
increase in fecal coliform loading (Stantec 2007). These figures suggest current 
regulations in the watershed are not enough to protect water quality, and a more 
comprehensive approach is needed. 
 
Watershed management planning at the local level has become an important tool for 
balancing growth and environmental concerns. In 2005 the North Carolina Coastal 
Federation and Brunswick County received a U.S. EPA grant to undertake growth 
management and watershed planning for the Lockwood Folly River. At the same time, 
North Carolina’s Ecosystem Enhancement Program worked to develop a Local 
Watershed Plan focused on stream and wetland restoration. These two groups provided 
detailed reports on current conditions and issues of concern, and drafted 
recommendations to address these issues. 
 
The focus of this Masters Project was to continue the watershed planning process by 
organizing, synthesizing, and expanding this work into a single Watershed Action Plan 
for the Lockwood Folly River. The purpose of the Plan is to: 1) summarize current 
conditions and issues, 2) state environmental/water quality goals, 3) develop a set of 
action strategies to reach these goals, and 4) offer ideas on implementation and 
evaluation. The six action strategies represent areas where management could be 
improved to better protect water quality. They include sustainable development, land 
conservation, stream and wetland management, regulatory program coordination, 
working waterfronts, and public education and participation. The Plan is intended to be 
read, revised and used by Brunswick County to help guide decision-making. It is also 
intended to serve as information for the public.  
 
What follows is the complete Watershed Action Plan, including all maps, tables, 
references and appendices, as it will be presented to Brunswick County and the public. 
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EXECUTIVE SUMMARY 

 
This Watershed Action Plan was developed for the purpose of protecting and restoring 
water quality in the Lockwood Folly River watershed in Brunswick County, North 
Carolina. It synthesizes and expands upon work done from 2005-2007 by the North 
Carolina Ecosystem Enhancement Program and by the Lockwood Folly Roundtable, a 
citizen group in the watershed. The Plan is intended to be read, revised as needed, and 
used by Brunswick County and the public as a guide for decision-making in the 
watershed.  
 
Issues related to water quality in the Lockwood Folly Watershed are well-documented. 
Of primary concern is the significant increase in shellfish area closures over the last 30 
years. While the watershed is still somewhat rural, significant growth has been occurring 
and will continue in the future. This has and will continue to affect water quality in a 
number of ways, primarily through stormwater runoff. Extensive scientific research has 
shown that existing regulations are not sufficient to protect water quality, and without 
additional management measures significant degradation will occur. 
 
This Watershed Action Plan presents a set of six strategies to protect and restore the 
health of the watershed. Within each strategy is a set of goals, objectives, and policies. 
The strategies are summarized as follows: 
 
1. Sustainable Development Strategy 
 
Goal: Development and land use practices that protect water quality and quality of life for 
residents while allowing for future growth. 
 
Elements: 

• Preferentially locate future development in areas that pose less risk to water 
quality using specially-designed model and cluster development. 

• Consider adopting 2008 proposed revisions of Coastal Resources Commission 
coastal stormwater rules 

• Maintain amount of impervious surface in watershed below 10% total 

• Use Low Impact Development to reduce stormwater runoff from future 
development 

• Retrofit existing development with stormwater Best Management Practices to 
reduce stormwater runoff from these sites 

• Extend sewer preferentially to areas with failing septic tanks and those using Low 
Impact Development or similar techniques 

 
2. Land Conservation Strategy 
 
Goal: Adequate open space in the Lockwood Folly Watershed to protect water quality, 
provide wildlife habitat, and maintain a high quality of human life. 
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Elements: 

• Develop a Land Conservation Program that pursues prioritized land acquisition 
and conservation easements in the watershed 

• Support protection of agriculture and forestry to provide additional open space 

• Use financial incentives to encourage developers and private land owners to 
conserve land 

• Enhance recreational opportunities 

• Pursue federal designation of the Lockwood Folly River as Wild and Scenic 
 

3. Stream and Wetland Management Strategy 
 
Goal 1: A network of headwater streams, tributaries and wetlands that support diverse 
aquatic and riparian habitats and retain their natural hydromorphology. 
 
Goal 2: Naturally stabilized shorelines that control shoreline erosion and preserve the 
natural estuarine marshes and upland riparian buffers. 
 
Elements:  

• Support preservation, restoration, and enhancement strategies being pursued by 
the NC Ecosystem Enhancement Program 

• Adopt Living Shorelines Program that uses natural features and wetland 
vegetation in place of hardened structures to prevent shoreline erosion 

 
4. Working Waterfronts Strategy 
 
Goal: Preservation of traditional waterfront businesses, such as fish houses and 
commercial marinas, and public access areas, such as boat ramps and fishing piers.  
 
Elements: 

• Develop working waterfront policy in Brunswick County through inventory of 
existing sites and research of other states’ policies 

• Protect land for public waterfront access by developing trust fund for acquisitions 
and requiring developers to set aside space 

• Require new development to set aside space for public and commercial access 
 

5. Coordinating Regulatory Programs Strategy 
 
Goal: Effective, efficient and coordinated plans and programs in the watershed that 1) 
protect water quality, and 2) promote sustainable development. 
 
Elements: 

• Coordinate stormwater permitting through Brunswick County opting to serve as 
“one-stop” permitting authority for development permits 

• Form partnerships between Brunswick County and municipalities 

• Create consistency between land use plan, watershed plan, and local ordinances 
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• Consider consolidating Brunswick County environmental programs within one 
department 

 
6. Public Education and Participation Strategy 
 
Goal: A citizenry that understands the importance of a healthy watershed and is engaged 
in taking the necessary steps to maintain this health. 
 
Elements:  

• Create Lockwood Folly Watershed Council, representing all stakeholder groups 

• Develop Watershed Education and Participation Program that provides 
educational material, workshops, and opportunities to engage in restoration, 
retrofitting and monitoring activities 

• Create Watershed Coordinator position within Brunswick County to implement 
Watershed Action Plan and administer Education/Participation Program 

 
Following the action strategies is an “Implementation” section. This consists of a 
proposed timeline, projected costs, sources of funding, and adaptive management (plan 
evaluation and adjustment). At the end of the document are a list of references and an 
appendix containing relevant tables and figures. 
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What is a watershed and how does it function?  
 

A watershed is the area of land that drains into 

a particular point on a stream, river or lake. 

There are a number of ecological functions that 

watersheds provide, including transport and 

storage of water, sediment and dissolved 

materials, and habitat for wildlife, plants and 

humans. Other benefits to humans include 

recreation, aesthetic appeal, and a safe water 

supply. 

INTRODUCTION 

Vision 

Envision the Lockwood Folly River and surrounding landscape in Brunswick County as 
it currently exists. It is a beautiful, still largely rural coastal area that is home to a diverse 
network of both human and natural communities. Now envision how this area will look 
in 10, 20, or 50 years. With collaborative effort among residents, businesses, and local 
governments, it is hoped this vision can include the following: 
 

• High quality water in the Lockwood Folly River and its tributaries that supports 
ample commercial and recreational opportunities, such as fishing, swimming, and 
boating 

 

• A mix of low and high density development that is integrated with natural 
landscape features to preserve aesthetic appeal and reduce environmental impact 

 

• Business opportunities that balance environmental and economic integrity, and 
include preservation of working waterfronts 

 

• A network of open space that provides opportunities for recreation and includes a 
diversity of habitat types, such as streams, wetlands, and pine forest 

 

• A citizenry that is knowledgeable about the benefits of watershed health and 
motivated to play their part in maintaining it 

Watershed Management and Purpose of this Plan 
 

The Lockwood Folly River and its 
watershed have received much 
attention over the past several years. 
While still rural in parts and having a 
moderately healthy environment, 
significant growth and development 
are occurring in this area and will 
continue in the future. This 
development will further degrade 
water quality and other 
environmental resources if 
appropriate management strategies 
are not in place. In response to this, 
several detailed studies have been 
done to assess environmental 
conditions in the watershed, identify 
current and future issues, and 
develop strategies to protect and 
restore watershed health.  
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The Watershed-Development 
Connection 
 

Human development of land has 

several effects on watersheds. 

First, it causes changes in 

watershed hydrology (the 

movement and storage of water). 

The volume and speed of water 

in streams increases with storm 

water runoff from paved 

surfaces. This unnaturally high 

water flow disturbs the stream’s 

natural habitat, increases 

flooding, lowers baseflow (flow 

under normal conditions), and 

reduces ground water recharge. 

Development also decreases 

water quality through transport 

of pollutants to surface waters 

(see “What is Stormwater?” 

box). Finally, it results in a loss 

of open space and habitat for 

plants and wildlife. 

 

Source: www.geoscape.nrcan.gc.ca 

 
The results of these studies (summarized in the  
“Who are the Players” section below) were 
synthesized to create this Watershed Action Plan for 
use by local managers and the public. The plan 
highlights the connection between development, 
pollutant loading, and water quality. It therefore seeks to promote growth management 
and land use practices that are compatible with water quality goals. 
 
Purpose of the Plan: 
  

1) Outline the general environmental conditions and main issues in the watershed 
 
2) State goals regarding environmental health and development in the watershed 
 
3) Present action strategies, including specific policy recommendations that will 
aid in achieving these goals  

 
4) Discuss implementation and evaluation strategies 

 
This plan is not intended to present an exhaustive environmental assessment, as this has 
been done in previous studies and reports. It is intended, rather, to inform and engage the 
public, and provide a framework to help guide local management decisions. To this end, 
the document includes a table of contents for ease of use, informational boxes, relevant 
figures, a list of references, and appendices that may be consulted for more detailed 
information. 
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It should be stressed, however, that the strategies and policies presented should be 
adaptive to changing conditions, both human and environmental. To this end, the plan is 
a first draft, open to revision and updates as needed. 

Goals for the Lockwood Folly Watershed 

The focus of this plan is to guide development 
in the watershed to protect water quality. 
Water quality goals for the watershed include: 
 
1. An increased acreage of streams and rivers 
in the Lockwood Folly Watershed that meet 
state water quality standards and support their 
designated uses, including shellfish 
harvesting, fishing and swimming. 
 
2. Improved compliance with state anti-
degradation policy for water quality. 
 
3. Maintenance of a maximum amount of 
natural open space. 
 
4. Development that reduces negative impacts 
to water quality. 
 

Map 1. Location of Lockwood Folly Watershed in North Carolina. 

 

What is a Watershed Management 
Plan? 
 

A watershed management plan 

(WMP) is a document that helps 

guide the use of environmental 

resources, financial capital, and 

people to achieve healthy natural and 

human communities in a watershed. 

Its purposes are to define problems 

(what is wrong), devise solutions 
(how do we fix them), and delegate 
authority (who is responsible). 
Issues addressed can include water 

pollution, loss of habitat and wildlife, 

conversion of farm and forestlands, 

and degradation of the built 

environment.  
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Who are the players? 
Many stakeholders have been involved in the extensive and somewhat complicated 
process of watershed planning for Lockwood Folly. They include nonprofits, consulting 
firms, state and local government agencies, and citizen groups. Listed below is a 
summary of each, including the role they have played and the work they have done. 
 
NONPROFIT 
 
North Carolina Coastal Federation (NCCF) 

 
The North Carolina Coastal Federation (NCCF), a nonprofit coastal conservation 
organization, has played a large role in watershed planning for the Lockwood Folly 
River. In 2005 they received a grant from the U.S. Environmental Protection Agency 
(EPA) to conduct a watershed protection demonstration project for the river. The goal 
was to develop watershed management strategies that promote land use and development 
practices that are compatible with water quality goals. In other words, they wanted to 
figure out how the Lockwood Folly area could grow while not further degrading the 
water. 
 
The project included the following components: a land suitability analysis, an eight 
person watershed Roundtable appointed by Brunswick County commissioners, evaluation 
of existing water quality protection programs, pollution surveys and monitoring, fiscal 
impact analysis, outreach/education/training, a land acquisition strategy, a model 
watershed-based stormwater permit, and demonstration of watershed-based management 
alternatives. The project and these components were completed in September 2007.  
 
In addition, in August 2007, NCCF received federal funding (319 grant) to develop a 
Total Maximum Daily Load (TMDL) for fecal coliform in Lockwood Folly River. This 
project will greatly enhance understanding of water quality problems and assist adaptive 
management efforts in the future. Details for this project are presented in Appendix A. 
 
LOCAL 
 
The Lockwood Folly Roundtable 

 
As mentioned, the Lockwood Folly Roundtable (henceforth simply “Roundtable”) was 
created in 2005 as part of NCCF’s watershed project. It was an eight-member group of 
citizens and local decision-makers selected by Brunswick County commissioners to 
represent community interests in the watershed, examine issues, and devise solutions. 
Members included town officials, developers, fishermen and engineers. From 2005-2007 
they worked together with NCCF and outside experts and consultants to develop a set of 
ten draft strategies aimed at protecting and improving water quality. These draft 
strategies are outlined in their “Lockwood Folly River Water Quality Strategies Draft 
Report,” and provide much of the basis of this Watershed Management Plan. 
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List of Roundtable members: 
 
Len Steiner, Sunset Beach 
Alan Lewis, Supply 
Steve Mercer, Bolivia 
Doug Smith, Leland 
Buddy Milliken, Shallotte 
Becky Noble, Ocean Isle Beach 
Larry Lockwood, Bolivia 
 
Brunswick County 

 
Brunswick County has played and will continue to play an active role in the Lockwood 
Folly watershed management process. County officials and staff have assisted NCCF and 
the Roundtable to develop the strategies to protect and restore water quality, and have 
cooperated with state environmental regulations. In September 2007, Brunswick County 
Commissioners appointed an Implementation Committee charged with determining how 
the Roundtable’s water quality protection strategies would be implemented. It is the aim 
of this Watershed Management Plan to help guide Brunswick County in this 
implementation process. 
 
 

Public Participation Scoping Report  

 
In 1998 the Wilmington District Army Corps of Engineers contracted the Natural 
Resources Leadership Institute at NC State University to do a scoping study for public 
participation in watershed decision-making for the Lockwood Folly River. They 
interviewed 114 people (46% response rate) from multiple stakeholder groups, including 
residents, fishers, developers, business owners, golf course managers, and farmers. The 
interviews addressed a multitude of issues in the watershed, including water quality and 
aquatic resources, growth and development, sources of pollution, recreation and tourism, 
conservation/preservation, and others. Responses varied, but there was generally a high 
level of concern regarding degraded water quality and loss of aquatic resources. 
Information and recommendations from the scoping report were used to help create the 
strategies in this Watershed Action Plan. 
 
STATE 
 
NC Ecosystem Enhancement Program (EEP) 

 
In 2005 the NC Ecosystem Enhancement Program (EEP) targeted the Lockwood Folly 
River watershed (HUC 03040207020030-- see box “What is a HUC”) for development of 
a Local Watershed Plan. Lockwood Folly was one of 20 watersheds in the Lumber River 
Basin targeted by EEP. The primary objectives of a Local Watershed Plan are to assess 
conditions in the watershed, investigate all sources of pollution and degradation, and 
recommend a comprehensive set of restoration and protection strategies. In doing this, 
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EEP generally focuses on restoration, enhancement and preservation opportunities for 
streams and wetlands. 
 
EEP contracted with a consulting company, Stantec, to develop the Local Watershed Plan 
for Lockwood Folly.  Stantec’s process included four phases: (1) a preliminary 
characterization of watershed conditions and function; (2) detailed watershed assessment, 
including water quality and biological sampling, field assessment, watershed modeling, 
and stakeholder involvement; (3) identification of specific strategies for watershed 
restoration and protection; and (4) support for implementation of selected strategies.  
 
Because they were working on similar projects at the same time, Stantec and the 
Roundtable kept an open line of communication and collaborated where possible. This 
benefited both efforts, as Stantec brought technical ability and experience to the table 
while the Roundtable and NCCF brought local perspective, needs and desires.    
 
NC Division of Water Quality (DWQ) 

 
NC DWQ monitors water quality several times a year at four sites in the Lockwood Folly 
River. In addition, they have three sites to measure benthic macroinvertebrates (shellfish, 
worms, etc), and one to measure fish communities. They also develop basinwide plans 
for all major North Carolina rivers. The Lumber River Basinwide Plan has a chapter 
devoted to Lockwood Folly and Shallotte Rivers. In 2005, they compiled a summary 
report of available water quality data. They also provided expertise to the Roundtable 
through presentations by staff. 
 

NC Division of Environmental Health, Shellfish Sanitation and Recreational Water 

Quality Section 

 

The Shellfish Sanitation Section monitors water quality of shellfish harvest waters to 
ensure safety to consumers. They test coastal swimming sites (beaches, estuaries, etc) and 
notify the public when bacteria presence becomes too high (see 
www.deh.enr.state.nc.us/shellfish). From 2005-2007 they conducted a special sampling 
project of the Lockwood Folly River that examined water quality and watershed concerns 
(Special Sampling Report). They also provided expertise to the Roundtable through 
presentations by staff. 
 
FEDERAL 
 
U.S. Army Corps of Engineers 

 
The US Army Corps of Engineers (Corps) manages the Intracoastal Waterway (ICW), 
which passes through the lower portion of the Lockwood Folly estuary. They have plans 
to conduct a $1.5 million aquatic habitat restoration project on the Lower Lockwood 
Folly River beginning in 2009. This project will seek to improve water quality and by 
modifying (restoring) the tidal circulation through the Galloway Flats and the Eastern 
Channel. It is, however, currently unfunded. The Corps continues to have influence in the 
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watershed through dredging projects that maintain the ICW and inlets on the lower 
Lockwood Folly River. 
 

U.S. Environmental Protection Agency (EPA) 

 
The US EPA has been involved in Lockwood Folly Watershed mainly by providing grant 
money for watershed projects, as described in the NCCF section above. EPA Region IV 
staff were also consulted regarding the possible development of a watershed-based storm 
water permit (NPDES Phase II).  
 
The watershed planning process as proposed by the EPA is represented by a schematic in 
Figure 1. Here the planning process for Lockwood Folly is shown, including the steps 
that have been taken by the above stakeholders. The emphasized/highlighted sections 
show where this Watershed Action Plan fits into the overall watershed planning process. 
 

Figure 1.  EPA watershed planning process for Lockwood Folly Watershed. 

 
 

Natural setting 

 The Lockwood Folly Watershed is a located on the southern coast of North 
Carolina, completely within Brunswick County. It technically lies within the Lumber 
River Basin (though does not drain to the Lumber River), and shares the Coastal Area 
watershed of this basin with the nearby Shallotte River to the west. The Lockwood Folly 
River originates at the southeastern edge of the Green Swamp, near the town of Bolivia. 
It winds southwest over low coastal plains, crosses the ICW, and empties into the 
Atlantic Ocean at the Lockwood Folly Inlet between the barrier islands of Oak Island and 
Holden Beach.  
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Map 2 is a satellite picture of the watershed, outlined in red, with images gathered 
between 2005 and 2008 (Google Earth Plus). The landscape of the watershed 
encompasses an estuarine system, the Lockwood Folly River, its tributaries, a system of 
wetlands, and coastal pine forest. Almost half of the watershed is covered by wetlands, 
about a third is forested, 6% is in agriculture, and 17% is developed (Map 5, next 
section). A quarter of the existing wetlands are rated by the Division of Coastal 
Management as having “exceptional” function, the highest rating. Wetland types include 
managed pineland, pocosins, pine flats, freshwater marshes, and riverine swamp forests. 
Commercially-managed pinelands are located in the upper parts of the watershed and 
consist primarily of loblolly pine, which is used for timber products.  
 
Map 2. Google Earth satellite image of Lockwood Folly Watershed (outlined in red). 

 
 
Natural Setting Quick Facts:  
 

•  Location: Brunswick County, North Carolina, in Lumber River Basin 

•  Watershed area: 153 square miles (97,920 acres) 

•  Amount of surface water: 1,650 acres 

• Includes five 14-digit Hydrologic Unit Code (HUC): 030402070200-10, -20, -30, 
-40, -50 

• Major tributaries: River Swamp, Royal Oak Swamp and Mill Creek 

• Land cover (2004): 75% forest/wetlands, 17% developed, 6% agriculture 

•  Elevation range: Sea level to 83 feet; average is 36 feet 

•  Number of fish species recorded in the larger watershed: 56  
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Map 3. Streams (USGS) and wetlands (Division of Coastal Management) of Lockwood Folly 
Watershed (data from Stantec 2006). 

  
 
In 1995 Brunswick County conducted a study identifying all Significant Natural Heritage 
Areas (SNHAs) in the county. An SNHA is an area of land or water identified as being 
important for conservation of North Carolina’s biodiversity.  SNHAs contain high-quality 
or rare natural communities, rare species, and special animal habitats. Many SNHA sites 
are found within the Lockwood Folly Watershed (Map 4). 
 
The NC Natural Heritage Program has identified 47 elements of natural diversity (rare 
plant and animal species, exemplary natural communities, and special animal habitats) in 
the Lockwood Folly Watershed, including: seven natural communities, 24 vascular 
plants, 14 vertebrate animals, and two types of bird colonies (Appendix G). Many of 
these are listed as threatened or endangered species at state and federal levels. 
 
In addition to these SNHAs, the Lockwood Folly River supports a diversity of common 
fish and shellfish populations, including oysters, red drum, speckled trout, perch, sunfish, 
spot, croaker, clams, flounder, crabs and mullet. The latter four are fished commercially, 
while all are fished recreationally. An estimated total of 56 fish species occur in the larger 
watershed of the Coastal Sampit (NatureServe data, Appendix C).  
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Map 4. SNHAs identified in the Lockwood Folly Watershed and surrounding area by the NC 
Natural Heritage Program. 

 

Human setting 

 
The Lockwood Folly Watershed includes the two smaller towns of Bolivia and 
Varnamtown, parts of the two larger towns of St. James and Oak Island, and parts of the 
community of Boiling Spring Lakes. The southern portion of the watershed is almost 
entirely developed by the communities of Varnamtown and Sunset Harbor, as well as the 
subdivisions of Lockwood Folly, Riverside, and River Run.  
 
In addition to the residential developments concentrated around the waterfront, land in 
the watershed is used for several purposes. Much logging of pine plantations is done in 
the upper portions of the watershed, and several small farms exist. Recreational 
opportunities include boating, swimming, fishing, hiking, hunting and wildlife-watching. 
Perhaps most important to its natural heritage, the river has historically supported some 
of the best recreational and commercial shellfish harvest on the southern NC coast.  
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Map 5. Current land use/ land cover compiled from multiple datasets (data Stantec 2007). 

 
 
Human Setting Quick Facts: 

• Peak population of watershed: 45,000 

• Incorporated towns completely within watershed: 
Bolivia and Varnamtown (Supply is unincorporated 
community within watershed) 

• Incorporated towns partially within watershed: 
Boiling Spring Lakes, St. James and Oak Island 

• Number of subdivisions: 47 

• Largest subdivisions (including # lots): Riverside 
(386), Palmetto Creek (401), Avalon of the 
Carolinas (440), Riversea Plantation (520), 
Lockwood Folly (618), Winding River Plantation 
(645), River Run Plantation (717), Goose Marsh 
(794), Seawatch at Sunset Harbor (1321), St. James 
Plantation (1617) 

• Marinas: Winding River, Lockwood Folly Seafood, 
Garlands Seafood, NC Wildlife Boat Ramp, 
Bluewater Marina 

• Wastewater treatment: 8 lift stations (pump sewage 
uphill); new West Brunswick Regional Wastewater 
Treatment Plant in Supply, NC (spring 2006); 
multiple septic systems 

The following quotes 
demonstrate the richness of 
amenities provided by the river: 
 

“The clear, unpolluted waters of 

the Lockwood Folly River yield 

some of the most succulent 

oysters on the East 

coast… Lockwood is a dream-

come-true for boaters. You may 

want to cruise the waterways, or 

explore [upstream reaches of] 

the River…”   

- Lockwood Folly Realty 
 

“This river is known as a nature 

haven, especially for many bird 

species. The river has some 

development, but for the most 

part retains a wilderness 

atmosphere.” 

- Cape Fear Paddlers 
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While still largely undeveloped, the northern portion of the watershed has plans for rapid 
growth, including many new subdivisions whose housing units are currently being built. 
The larger of these include Winding River, Goose Marsh, Riversea Plantation, Avalon 
and Palmetto Creek (see Appendix B for complete list). As suggested by this subdivision 
development, Brunswick County has been experiencing rapid growth since the 1980’s.  It 
underwent a 4,700 percent increase in seasonal housing units between 1970 and 2000, its 
permanent population increased by more than 200 percent, and housing values increased 
by 287 percent (Stantec 2007). The overall population increased by 44% between 1990 
and 2000. Most of the towns in the watershed are experiencing extremely rapid growth; 
the trend for those that are not is due to the population spreading out beyond the 
incorporated area. 
 
Figure 2. Population growth for Brunswick County and St. James, the fastest growing town in the 
watershed (data from Stantec 2006). 

 
 
As mentioned in the “Watershed-Development Connection” box and further explained in 
the “What is Stormwater?” box, the amount of impervious surface in a watershed plays 
an important role in watershed health. In the 1990’s, several studies found that watershed 
health (water quality and streams) will become degraded if impervious surfaces exceed 
10% in a watershed or its subbasins, and will become severely degraded if they exceed 
25% (Center for Watershed Protection). 
 
The Lockwood Folly River can be split into eight subbasins. Those subbasins in the 
upper headwater regions are well below the 10% impervious threshold. Those in the 
middle and lower portions of the river, however, approach or just exceed 10%, as shown 
in Map 6. 
 
Percent development (averaged by subwatershed) is anticipated to increase from an 
average of about 7% to about 64% by 2030 (Stantec 2007). The majority of this, 
however, is expected to occur outside of the towns. This means a significant amount of 
low density development will be found spread throughout the watershed, particularly in 
the lower portions of the river and estuary, as shown in Map 7. 
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Map 6. Percent of impervious cover (roads, parking lot, driveway, roof, etc) measured by 
subbasin within the watershed (data from One NC Naturally and Stantec 2006).  

 
 

Map 7. Projected future land use/land cover for 2030 based on multiple datasets, including 
existing zoning (data from Stantec 2007).  

 



Lockwood Folly Watershed Action Plan, April 2008 20 

Current Watershed Conditions and Issues of Concern 

Stakeholders have been extensively involved in identifying the following issues of 
concern, and how to address them. This involvement has been gained through: 1) the 
work of the Roundtable, 2) the 1998 public participation scoping study conducted by NC 
State and the Corps, and 3) Stantec’s consultations with local decision makers. 

Water Quality Impairment and Loss of Aquatic Resources 

The primary focus of this Watershed Action Plan is water quality. While many parts of 
the Lockwood Folly Watershed remain rural compared to other parts of Brunswick 
County, protecting and restoring water quality as the population continues to grow is a 
priority. While much of the upper watershed and tributaries have relatively good water 
quality, the river itself-- particularly the lower portion-- is impaired. This means the river 
is unable to support the state-designated uses for which it is classified, including 
recreation, fishing, agriculture, survival/reproduction of fish and wildlife, and others. The 
river will remain on this list of impaired waters until it is again able to support these uses. 
 
There are five main types of pollution that degrade surface waters: bacteriological (fecal 
coliform), chemical (pesticides, herbicides), oxygen-depleting substances (biodegradable 
wastes), nutrients (phosphorus, nitrogen), and suspended matter (sediment). The primary 
cause of water quality impairment in the Lockwood Folly Watershed is bacteriological 
pollution, indicated by high levels of fecal coliform. 
 
While a problem throughout the watershed, 
fecal coliform is of particular concern in waters 
designated as shellfishing areas (SA waters). SA 
waters in Lockwood Folly include the estuary, 
the ICW, Spring Creek, Mullet Creek, and 
portions of Mill creek.  
 
Because fecal coliform levels exceed the state’s 
standards, much of the lower river is managed 
as “conditionally approved” open or closed 
(Map 8). This listing means these areas are 
generally closed to shellfishing for a period of 
time following heavy rainfalls (which bring 
fecal coliform with storm water runoff).  
Another 721 acres of the river (the upper 
portion) are permanently closed to shellfish 
harvest, representing an increase in closed areas 
from 18% in 1980 to 55% in 2006. In addition 
to limiting the shellfish harvest, water quality 
issues have caused declines in shrimp, crab and 
fish harvests. 
 

What is fecal coliform? 
 

Fecal coliform is a type of bacteria 

typically found in solid waste from 

animals and humans. While not 

directly harmful, its occurrence 

indicates the presence of 

bacteriological pollutants. 

Therefore, high levels of fecal 

coliform signify that water is 

unsafe for swimming or shellfish 

harvest (the state standard is a 

median MF of 14 colonies/100mL 

or fewer, and not more than 10% 

of samples exceeding a MF of 43 

colonies/100mL). Fecal coliform 

enters surface waters through 

storm water runoff, as described 

in the stormwater box below.  
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Map 8. Areas closed to shellfish harvest in the Lockwood Folly River (data from Stantec 2006). 

 
 
While fecal coliform is the primary concern, water quality is also impaired by increased 
turbidity (sediment loading) caused by runoff from land-disturbing activities such as 
construction and logging. Though nutrient levels are not currently high in the majority of 
the watershed, they may be an issue in the future as fertilizer use on lawns and golf 
courses increases. 
 
In addition to recreation and commercial fishing, high water quality is also important for 
drinking water. Brunswick County relies on both surface water (60%) and ground water 
(40%) for drinking water supply. Saltwater intrusion has become a concern for many 
coastal communities, as this pollutes groundwater aquifers. In the Lockwood Folly 
Watershed, only the top-most of five aquifers has regularly been within the federally 
allowable limit of chloride (a measure of saltwater intrusion) for drinking water (USGS). 
This suggests careful management of water quality in groundwater aquifers is important, 
as saltwater intrusion limits the amount of water fit for human consumption. 

Sources of Pollution 

Stormwater runoff has been cited as the most significant contributor to water quality 
problems in North Carolina (DWQ). This holds true in the Lockwood Folly Watershed, 
as stormwater is the primary source of fecal coliform loading to the river. Increases in 
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impervious surface due to development greatly exacerbate stormwater runoff, as 
described previously. 
 

 
 
Map 9 shows current and future loading rates of fecal coliform as estimated by a 
watershed model. The current loading illustrates which areas are most problematic, and 
the future loading shows the increases projected to occur under existing regulations. This 
data, along with expert judgment, serve to prioritize areas for stormwater Best 
Management Practice retrofits (Map 10), discussed further in the Action Strategies 
section. Prioritized areas are broken into two Tiers: Tier 1 represents areas with the 
highest retrofitting priority and Tier 2 represents areas with the second highest priority. 

What is stormwater? 
 

Stormwater is the runoff from impervious surfaces 

and cleared areas (such as lawns, golf courses, and 

ball parks) following a rain event. Impervious surfaces 

are any type of land cover that do not allow 

infiltration of water into the soil, including roads, 

driveways, rooftops, sidewalks, etc. Water runs off 

the impervious surface into the storm water collection 

system (gutters, storm drains, sewers), and is 

transported to the nearest water body. This runoff, 

however, picks up many pollutants along the way, 

including oil, gas, pet feces, garbage, lawn clippings, 

mulch, sediment from construction practices, 

fertilizers, pesticides, and other chemicals. Anything 

that humans leave on the ground can be transported 

by stormwater directly to streams and rivers, which 

as a result become highly polluted.  

What are stormwater Best Management Practices (BMPs)? 
 

Stormwater BMPs are structural and nonstructural techniques to control nonpoint 

source pollutants, namely stormwater runoff. They are used in both urban and 

agricultural areas. Examples of structural stormwater BMPs include constructed 

wetlands, bioretention cells, permeable pavement, and level spreaders, to name a few. 

Nonstructural stormwater BMPs include protection of areas that provide water quality 

benefits (natural wetlands) or which are susceptible to erosion (steep slopes), 

minimizing impervious surfaces, soil compaction, and land disturbance, and providing 

vegetated stormwater conveyance systems, to name a few. 
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Map 9. Estimated rates of current/ future fecal coliform loading (data from Stantec 2007). 

 
Map 10. Tier 1 and Tier 2 areas of prioritization for reducing fecal coliform through stormwater 
BMP retrofitting (data from Stantec 2007).  
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What is Open Space? 
 

Open space is a general term for land that is 

not developed. Many types of open space 

exist, including parks, greenways (segments 

of natural space that link open spaces and 

buffer waterways), historic areas, natural 

areas, water quality protection areas, and 

farm and forest land. 

Stormwater runoff and the associated fecal coliform pollution are exacerbated by 
improper installation or maintenance of Best Management Practices, inadequate stream 
buffers, and ditching/piping of land. Related issues in Lockwood Folly include (DWQ 
1999): 
 

• Developments approved prior to January 1, 1988 (and thus not subject to the 
current stormwater regulations) which have been gradually built out. 

• Density levels allowed without stormwater BMPs may be too high. 

• Required buffers for both low and high density development may be too small. 

• The cumulative impact of numerous small projects that are not subject to 
stormwater regulations. 

• The lack of vegetative buffers or stringent re-vegetation schedule during the 
construction phase. 

 
Sources of stormwater and other types of pollution in the Lockwood Folly Watershed 
include (associated pollutants in parentheses) (NC State 1999): 
 

• runoff from all impervious surfaces (oil, gas, chemicals, fertilizers, trash, plant 
debris, sediment, others) 

• runoff from golf courses (fertilizers (nutrients), pesticides, herbicides, clippings) 

• runoff from residential lawns (fertilizers (nutrients), pesticides, herbicides, 
clippings) 

• septic tank failure (fecal coliform, nutrients) 

• agricultural and timber harvest runoff in upper watershed (nutrients, sediment) 
 - transport exacerbated by ditches and canals 

• dumping sewage from boats (fecal coliform, nutrients) 

• the old county landfill backing up to Royal Oak Creek (now a Construction and 
Demolition, or C and D, landfill) (sediment, trash, other waste) 

 
While stormwater runoff is likely the primary source of pollution to the river, septic tank 
leakage is likely the second-most problematic.  

Conserved land 

As described in the “Human Setting” section, Brunswick County faces rapid growth. 
According to their Planning Department, 96% of the zonings between 2001 and 2004 
were from rural to residential. This re-zoning has and will result in much loss of open 
space, which poses a threat to the 
watershed for several reasons. 
 
Open space provides multiple benefits. 
First, maintaining natural, unpaved land 
reduces storm water runoff and thereby 
improves water quality. The land soaks 
up much of the rain, some evaporates, 
and very little is left to run off-- this is 
the natural hydrologic condition of land.  
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In addition to protecting water quality, a second benefit of maintaining open space is a 
higher quality of life for humans. Communities that are interspersed with healthy forests, 
wetlands, streams and fields are more attractive, and maintain a more rural coastal 
character. Open space also provides important recreational areas, allowing community 
members and visitors opportunities to fish, hunt, bird-watch, canoe, kayak, picnic, and 
more. Children will have the opportunity to learn about and appreciate their natural 
environment, a benefit that is often underestimated. 
 
Finally, a third benefit of open space is creating habitat for wildlife. Without these areas, 
populations of fish, birds, and other wildlife that are so important to recreational activities 
and a healthy environment will diminish.  
 
There are several areas of conservation land (protected open space) in the Lockwood 
Folly Watershed, including easements, private/nonprofit-owned conservation areas, and 
state-owned conservation areas/parks (Map 11). The Nature Conservancy owns the Green 
Swamp and has acquired significant additional acreage in that area from logging 
companies. In 2002 NC Coastal Land Trust acquired a permanent conservation easement 
on 263 acres along the Lockwood Folly River and Sandy Branch. The NC Clean Water 
Management Trust Fund funded further acquisition of easement on 143 riparian acres 
along the lower part of the river. The Nature Conservancy also owns a significant portion 
of the Boiling Spring Lakes wetland complex. Table 1 gives ownership and acreage data 
for these conservation areas. From this we see that nearly 10% of the watershed is 
protected. 
 
Table 1. Acreage/ownership of conservation land (all types) in the Lockwood Folly Watershed as 
of 2007 (data from NC NHP GIS coverages). 

Name Owner Acres 

16175.8 (total) 
Green Swamp Preserve The Nature Conservancy 6937.8 (in 

watershed) 

237.8 (total) 
Boiling Spring Lakes Preserve The Nature Conservancy 

10 (in watershed) 

6567.84 (total) 
Boiling Spring Lakes Plant 

Conservation Preserve 
NC Department of Agriculture, Plant 

Conservation Program 
1727.3 (in 

watershed) 

Lockwood Folly Easement NC Coastal Land Trust 150.2 

Lockwood Folly Township 
Park Brunswick County 14.1 

Davis Creek Acquisition State of North Carolina 346.7 

Long Beach Town of Long Beach 36.1 

Sunset Harbor Access- LF State of North Carolina 0.43 

  Total Conserved Land in Watershed 9222.6 acres 

  Percent of Watershed Area 9.4% 
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Map 11. All conservation land in watershed and surrounding area (Data from NC NHP). 

 

Streams and Wetlands 

 
Maintaining healthy streams and wetlands is critical to protecting water quality. One very 
important factor in judging the health of a stream is its connection to its floodplain. A 
stream that is connected to its floodplain will overflow, as it should, in periods of 
increased flow such as during a storm event. The water that overflows spreads out on the 
floodplain and eventually soaks into the ground, thus allowing the ground to filter 
pollutants from the water before it re-enters the stream. An unhealthy stream, 
disconnected from its floodplain due to entrenchment, incising and channelization, will 
have flashy flows during storm events. The water speeds down the straightened, 
deepened channel without a chance for filtration of pollutants, and empties into the river. 
 
As part of their detailed assessment of the watershed, EEP/Stantec evaluated streams and 
wetlands in the Lockwood Folly Watershed. They used the Coastal Plain Stream 
Assessment developed by East Carolina University to estimate the functional condition of 
riparian (streamside) and in-stream areas. The functional scores were averaged for stream 
reaches in each subbasin. The scores were then combined into a composite function score 
that essentially represented the health of streams in that subbasin (scale from 1-100). The 
overall score for each subbasin is shown in Map 12.  
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Map 12. Overall stream health in subbasins measured by composite of assessment scores (data 
from Stantec 2007).    

 
 
Overall, stream and wetland conditions were found to be relatively good in the 
watershed. Restoration opportunities that were identified were located in the less 
developed, headwater portions of the watershed, which received lower assessment scores. 
Map 12 can be used to prioritize subbasins for stream and wetland restoration. 
 
Interestingly, these areas of stream degradation do not coincide with areas of highest 
pollutant loading according to Stantec’s models (Map 9). So while restoration of streams 
and wetlands in these areas is important, it will need to be combined with better 
stormwater management in the lower, more developed portions of the watershed. 

 

What is wetland and stream restoration? 
 

Ecological restoration is the process of artificially changing conditions within an 

ecosystem to reproduce natural conditions, following degradation by human impacts. 

Wetland restoration focuses on re-creating the three conditions necessary for a 

wetland to occur: hydrologic conditions (enough water), hydric soils (soils that form in 

water-dominated environments), and hydrophytic vegetation (water-loving plants). It is 

done by physical alteration of the landscape to restore water flow and planting of native 

species. Stream restoration focuses on re-creating natural stream morphology (shape) 

and in-stream habitat conditions. It also involves physical alteration of the landscape, 

such as re-creation of the stream channel and/or bank stabilization, as well as planting 

to improve riparian areas.  
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Current laws and programs  

The primary way for a town or county to manage growth and protect natural resources is 
through their ordinances and codes, which together make up their local development 
regulations. Land use and comprehensive plans are often developed to guide laws and 
policies laid out in the ordinances. The plans themselves, however (like this Watershed 
Action Plan), are not legally enforceable, except in one way: the zoning map must, 
according to state law, be consistent with what is determined in the land use plan. 
 
Ordinances Brunswick County does have include: Unified Development Ordinance 
(UDO), zoning, subdivision, state building code, sign regulation, manufactured-home 
park, adult entertainment regulation, telecommunication tower regulation, flood plain or 
flood hazard regulation, stormwater regulation, sediment and erosion control, airport 
perimeter regulation, junkyard regulation, junk/abandoned car regulation, noise 
regulation, nuisance lot regulation. 
 
Ordinances Brunswick County does not have include: Housing code, historic 
district/landmark regulation, adequate public facility requirements, watershed protection. 

Stormwater and Water Quality 

Stormwater is regulated in several ways in the Lockwood Folly Watershed. First, the 
federal Phase II National Pollutant Discharge Elimination System (NPDES) stormwater 
program applies. Oak Island has a Phase II permit and has therefore developed its own 
stormwater program. The rest of the watershed is regulated under Phase II post-
construction measures. The NC Division of Transportation holds a Phase I permit that 
regulates pollution of shellfish waters from highway outfalls.  
 
Second, the Division of Water Quality administers a special set of Coastal Stormwater 
Rules for all coastal counties. These rules require a permit for development of a particular 
density and size that affects designated shellfish area (SA) waters. A more stringent 
update of these rules is currently under review and may go into effect in August, 2008. 
 
Third, in accordance with the above laws and rules, Brunswick County adopted a 
Stormwater Quality Management and Discharge Control Ordinance. The ordinance has a 
section on post-construction requirements that complies with the state’s Phase II law. 
This section involves adopting and imposing BMPs on new development projects to 
control stormwater. The ordinance also establishes 30-foot buffers from streams. To aid 
in implementation, the County developed a Stormwater Management Manual that 
outlines the BMPs referred to in the ordinance (Stantec 2006). 
 
Finally, a special set of state rules protect the lower Lockwood Folly River. These rules 
essentially designate the river as “High Quality Water” (HQW), and affect the following 
activities: density of development, NPDES (water quality) permitting, marina expansion, 
and dredge and fill. See Appendix E for a full description of these rules. 
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Land Use 

The Coastal Area Management Act (CAMA) manages development in coastal counties 
by requiring each county to develop a CAMA land use plan and update it every five 
years. The latest update to Brunswick County’s land use plan was October 15, 2007. 
Their plan is a 793 page document prepared by Holland Consulting Planners, Inc. It 
includes the following major sections: Introduction, History, Regional Setting, Concerns 
and Aspirations, Population, Housing and Economy, Natural Systems, Land Use and 
Development, Community Facilities/Services, Current Plans, Policies and Regulations, 
Plan for the Future, Tools for Managing Development, and Hazard Mitigation Plan.  
 
Key features of the CAMA land use plan, in terms of watershed management, include 
sections on Environmental Conditions (including Water Quality), Land Use in Relation to 
Water Quality, Total Maximum Daily Load (TMDL), Stormwater Management, Smart 
Growth, Development Policies in Areas of Environmental Concern, Areas of Local 
Concern, and more.  
 
The County’s zoning ordinance includes a Water Quality Protection District that limits 
impervious surface areas to less than 25% within the district, maintains a 30-foot 
protective buffer at the wetland/water line, enacts a no-build zone of 75 feet from Mean 
High Water, and requires an approved Soil and Erosion Control Plan/permit for 
construction. This Water Quality Protection District extends 575 feet landward. 
 
The County’s recently developed Unified Development Ordinance (October 18th, 2007) 
includes a new zoning district for Conservation and Protection land. In addition, it retains 
the Water Quality Protection district. Other planning tools include a greenways planning 
grant from the National Park Service and a Transportation Overlay Zone. 

Sediment and Erosion Control 

The County’s Sediment and Erosion Control ordinance requires a sediment permit and 
erosion control plan for land-disturbing activities greater than one acre. The plan requires 
installation and maintenance of best management practices to control erosion and prevent 
off-site sedimentation. Local governments have the option of adopting sediment and 
erosion control ordinances that replace the need for state approval of erosion control 
plans. 

Floodplain Protection 

In order for its property owners to receive federal flood insurance, Brunswick County has 
adopted flood hazard prevention ordinances that meet minimum federal standards. The 
standards prohibit development in the floodway, require habitable spaces in buildings to 
be above the 100 year floodplain, and ban manufactured housing in the floodplain. Local 
governments are not eligible for public funds for flood damage unless they are 
participating in the federal flood insurance program. 
 
This Watershed Management Plan is intended to be consistent with the County’s CAMA 
land use plan, storm water ordinance and Unified Development Ordinance. Some goals, 
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objectives and policies repeat or emphasize directives in these plans and regulations, 
while others expand upon them. 

Why this Plan, and why now? 

In their September 2006 newsletter, Brunswick County stated its situation in no uncertain 
terms: “Brunswick County is growing at a tremendous rate which places a huge 
responsibility on our local government. Controlling growth takes a lot of energy and 
careful planning” (September 2006 Brunswick County Newsletter, Volume I, Issue I). 
 
As described in the sections above, this growth brings environmental and water quality 
challenges, which planning and regulation have attempted to manage. However, 
watershed modeling has shown that water quality will continue to deteriorate despite 
compliance with existing regulations.  
 
Stantec performed watershed modeling to estimate the loading rate of several water 
pollutants (nitrogen, phosphorus, suspended solids, and fecal coliform) based on future 
development scenarios (Figure 3). What they found was that pollutant loading markedly 
increases-- by about 80% for the nutrients and sediment, and about 360% for the fecal 
coliform-- between current conditions and expected future conditions in 2030. They also 
found that “greener” forms of future development (“Low Impact Development”) decrease 
the loading of pollutants in the future. Even the “greenest” development scenario, 
however, results in marked future increase in pollutants according to the model. 
 
Figure 3. Percent increase in pollutant loading for four future development scenarios compared to 
existing conditions. LID stands for Low Impact Development.  
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These results and current water quality trends indicate that existing plans and regulations 
are not sufficient to prevent water quality degradation and other forms of environmental 
stress given the amount of development expected in the future. The aim of this Watershed 
Action Plan is therefore to exceed current regulatory requirements by developing a 
comprehensive set of action strategies.  
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ACTION STRATEGIES 

 
This section is the “meat” of the plan, outlining action strategies that will work toward 
achieving the proposed vision and goals for the watershed. As such, these strategies will 
encourage economic development that is consistent with a high quality of life for 
community members and a healthy environment.  The strategies are organized by topic, 
according to analysis of the above issues. Each includes a brief introduction and a set of 
goals, objectives, and policies.  
 
It is important to distinguish the difference between goals, objectives and policies. Goals 
are idealized conditions that define aspects of the watershed at their best.  Objectives are 
measurable, achievable benchmarks that work toward reaching each goal. Policies are 
specific actions to be taken by local government and other stakeholders that in turn work 
toward reaching the objectives. 
 
The goals, objectives and policies in these sections were primarily developed according 
to the work done by the Roundtable, as well as input gained from the public. It is 
important to note, however, that in some places the strategies include additions beyond 
the Roundtable’s recommendations. These additions represent recommendations only, 
and will require careful review and possible adjustment by local managers prior to 
implementation. They are noted by asterisks, in this form: (*addition*). All other policies 
are consistent with the Roundtable’s work.  
 
All policies are directed toward Brunswick County unless otherwise noted. 

Sustainable Development Strategy 

 
Given the amount of future development predicted for the Lockwood Folly Watershed, 
managing the location and form of this development is crucial for protecting and 
improving water quality. As discussed previously, there is a close relationship between 
increasing development and decreasing water quality. This section explores management 
alternatives that change this relationship. In other words, it looks for ways that 
development can occur while reducing negative impacts on water quality.  
 
Doing this will require reducing and controlling stormwater and other pollution sources 
from development. This can be done by managing development density, location and 
landscape design. Land use policies (zoning) and management of development (review 
and permitting) are extremely important tools for accomplishing this. 
 
This section will discuss four areas of sustainable development: 
 1) Locating new development (where to put it) 
 2) Form of new development (what it could look like) 
 3) Existing development (how to make it better) 
 4) Waste management infrastructure (septic tanks and sewer service). 
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Goal: Development and land use practices that protect water quality and 

quality of life for residents while allowing for future growth. 

Locating New Development 

 
Objective 1. Preferentially locate new development in areas that pose less risk to 
water quality.  

 
Policy 1.1. County should become familiar with the Land Suitability Analysis-
Water Quality Risk Model (developed by Bill Farris for the Lockwood Folly 
Roundtable), which helps describe suitability of land for development based on its 
risk to water quality if developed (Map 13). Model should be updated as needed. 
 

Map 13.  This is a map of the Land Suitability Analysis-Water Quality Risk Model developed by Bill 
Farris. It shows the risks to water quality (WQ) associated with development using information on soils, 
land cover, wetlands, and proximity to surface water. 

 

 
 
Policy 1.2. The development review and permitting process should use the Land 
Suitability Analysis-Water Quality Risk Model to guide development to areas 
with lower risk to water quality. They could do this by providing incentives, such 
as an expedited review process or increased density limits, to developers who use 
this tool to locate their development. 

 
 

High WQ Protection 
Lowest WQ Risk 
Moderate WQ Risk 
Highest WQ Risk 
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Policy 1.3. Review and adjust density limits in county zoning ordinance to allow 
clustering of higher density development in areas less risky to water quality, 
identified according to above Model. Also cluster higher density development in 
areas with established transportation and sewer infrastructure. 
 

 
Figure 4. Site plan for Villages at Goose Marsh, south of 
Bolivia. Uses some aspects of cluster/conservation 
development by retaining natural landscape features. 

 
 
Objective 2. Consider adopting policies established by the NPDES Phase II program 
for coastal counties, and revised coastal stormwater rules from 2008. These include: 

 

• Avoid development in non-coastal wetlands with “significant” or 
“exceptional” value as determined by the Division of Coastal Management 

• Prohibit the use or development of coastal wetlands (salt marshes) except 
as allowed by the Coastal Resources Commission rules 

• Do not consider jurisdictional wetlands when determining built upon area 
for low vs. high density projects 

• Develop according to the following guide for hydrologic soil group 
(HSG):  

- HSG D soils- should not be developed, but incorporated into 
green way system 
- HSG C soils- should be limited to very low density development, 
with significant areas incorporated into green way system 
- HSG A and B soils- should be limited to low density 
development or developed at higher density using LID measures, 
particularly when within ½ mile of and draining to shellfish waters 

• Require coastal stormwater permit for land disturbance of 1 acre or more 

• Set low density at 12% or less within ½ mile of SA waters; set low density 
at 24% or less in all other coastal areas 

• Require high density to control runoff from 1-year, 24-hour storm if it is 
within ½ mile of SA waters; require high density to control runoff from 
1.5 inches of rain for all other coastal areas 

What is cluster development? 
 

Also known as open space 

development, cluster development 

offers an alternative to low 

density residential sprawl. Builders 

plan subdivisions on a smaller 

portion of their tract, reserving a 

sizable amount of the land as 

protected open space. By 

“clustering” the lots in one area, 

the overall density of the lot 

remains consistent with that 

allowed by zoning, while less land 

and wildlife habitat is disturbed. 
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Policy 2.1. Update County’s development regulations (codes and ordinances) to 
reflect these policies.  
 
Policy 2.2. Update County Stormwater Management Plan to reflect these policies. 

 
Objective 3 (*addition*): Maintain amount of impervious surface in Lockwood 
Folly Watershed below 10% of total area. 
 

Policy 3.1 (*addition*). Continue to monitor percent impervious surface for each 
subbasin in Lockwood Folly. Do this through use of GIS, satellite/aerial imagery, 
and on-the-ground investigations. 
 
Policy 3.2 (*addition*). County and town officials should work together to devise 
for percent impervious goals for each subbasin. Recommended goal levels are:  
 

1) Below 10% imperviousness for priority and headwater subbasins, such 
as Royal Oak Swamp, Red Run, Middle Swamp, and possibly Upper 
Lockwood Folly River.  
 
2) Below 25% imperviousness for subbasins targeted for higher density 
development. These developments, however, should use multiple Best 
Management Practices to reduce stormwater runoff. 

 
Policy 3.3 (*addition*). County and town officials should sign Memorandum of 
Understanding stating that they have worked in collaboration to set these percent 
impervious goals and will work to meet them. 
 
Policy 3.4 (*addition*). Revise zoning ordinances to be consistent with percent 
impervious goals. 

Form of New Development 
 

Objective 4. Reduce impact to water quality from new development. Do this by 
reducing storm water runoff to maintain the watershed’s hydrology at or near the 
natural state using techniques such as Low Impact Development.  
 

Policy 4.1. Encourage Low Impact Development (LID) as preferred approach for 
new development.  Do this by creating LID strategy for County that includes the 
following actions. 
 
LID Strategy 
 

• Adopt the model LID ordinance developed for Brunswick County by the 
NC Coastal Federation. This will provide regulatory incentives such as 
reduced road widths and density credits. 
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• Use LID to satisfy NPDES Phase II post-construction storm water 
requirements for Brunswick County 

• Encourage NCDOT to use LID to manage storm water by developing a 
LID transportation policy 

• Update County’s Stormwater Manual (Section 7.0) yearly to reflect latest 
LID technology. 

• Conduct LID demonstration project at County offices in Bolivia 

• Train county staff in LID techniques, including specialist in Department of 
Engineering Services and Stormwater Manager. 

• Create LID link on county website to provide information to developers 
and homeowners. 

• Hold periodic training sessions in LID for other county staff and 
development community. 

• Include LID in town and county transportation policies. This will 
encourage NCDOT to use LID to manage storm water. 

 

 
 

Policy 4.2. Revise county land development regulations (codes and ordinances) to 
allow for use of LID. One example includes minimizing impervious surface 
requirements to allow for narrower streets and sidewalks. 
 
Policy 4.3 (*addition*). Revise zoning ordinance to allow for mixed-uses of 
residential and commercial development in cluster/high density areas. 
 

What is Low Impact Development (LID)? 
 

LID is an ecologically friendly approach to site development and storm water 

management that aims to minimize development impacts to land, water, and air. The 

approach emphasizes the integration of site design and planning techniques that 

conserve natural systems and hydrologic functions. Low impact development is not a 

land use control, but a management and design strategy that is integrated into the 

proposed land use. It has also been shown to decrease costs to developers and to 

increase the desirability and value of the property. The practice has been successfully 

integrated into many municipal development codes and storm water management 

ordinances throughout the United States. 
 

LID Objectives: 
 

(a) Preserve open space and minimize land disturbance. 

(b) Protect natural systems and processes, including drainage ways, vegetation, soils, 

and sensitive habitat areas. 

(c) Reexamine the use and sizing of traditional site infrastructure (lots, streets, curbs,

 gutters and sidewalks) and customize site design to each site. 

(d) Incorporate natural site elements (wetlands, stream corridors and mature forests)

 as landscaping design elements. 

(e) Decentralize and micromanage storm water at its source.) 

 



Lockwood Folly Watershed Action Plan, April 2008 36 

What is stormwater BMP retrofitting? 
 

To “retrofit” something is “to furnish with new or modified parts or 

equipment not available or considered necessary at the time of manufacture” 

(Merriam Webster Dictionary Online). In the case of watershed management, it 

means installing storm water BMPs to existing development sites.  

 The EEP Local Watershed Plan for Lockwood Folly identifies areas of the 

watershed that have the greatest potential to deliver pathogens and nutrients to 

the river under various land use conditions. This detailed assessment provides a 

basis for identifying and prioritizing BMP retrofit opportunities in the watershed 

(Map 10, Table 2). 

Policy 4.4. Protect mature tree cover during development to the maximum extent 
practicable.  
 
Policy 4.5. If development near stream and wetland areas cannot be avoided, 
protect these habitats by creating a community park or greenway system that 
includes them.  

Existing Development: Retrofits 

 
Objective 5. Reduce impact to water quality from existing development by reducing 
storm water runoff from high priority sites. 
 
 Policy 5.1. Develop and implement Retrofit Strategy to retrofit existing 
development with storm water Best Management Practices (BMPs).  

 
Retrofit Strategy (*additions*- added specifics) 
 

• 5 Retrofits, 5 Years: Develop schedule to complete five of the retrofits 
prioritized by EEP/Stantec in five years (Map 14 and Table 2 below).  

• For first year, retrofit County Government Complex with stormwater 
BMPs as demonstration project. This project will be tied to LID 
demonstration project. 

• Depending on success and funding, consider increasing goal to retrofit all 
identified retrofit sites within ten years.  

• Continue to examine retrofit sites in areas prioritized by EEP/Stantec 
and/or other priority areas (Map 10). 

• Educate homeowners on small-scale BMPs, such as rain gardens and rain 
barrels, and encourage installation. Use Community Conservation 
Assistance Program funds to aid BMP installation on private land. 
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Map 14. Identified, feasible stormwater BMP retrofit sites identified by Ecosystem Enhancement 
Program (Stantec 2007). Site numbers are used for identification only; prioritizations are listed in 
Table 2.  

 
Table 2. Priority ranking of identified stormwater retrofit sites above (Stantec 2007). 

Stormwater Retrofit Opportunities 

# 
Location 

Priority 
Ranking Recommended BMP 

bioretention 

stormwater wetland 

swales (front) 

swales (back) 

12 Government Complex 1 

pond retrofit 

stormwater wetland 

swales (front) 

swales (back) 
17 Brunswick Community Hospital 2 

retrofit pond 

23 Oak Island Northwest 3 swale (2) 

swales 
22 Lockwood Folly Country Club 4 

retrofit pond 

18 River Run Plantation 5 stormwater wetland 
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bioretention (2 cells) 
15 Brunswick Technical College 6 

pond retrofit 

13 Zion Hill 7 stormwater wetland 

21 St. James 8 stormwater wetland 

19 Harbor Ridge 9 swales 

20 Supply Elementary School 10 bioretention (2 cells) 

25 Oak Island Hospital 11 bioretention (2 cells) 

14 Bolivia Elementary School 12 bioretention (3 cells) 

24 Oak Island Recreation Center 13 stormwater wetland 

 
Policy 5.2 (*addition*). Remediate old landfill sites, such as the Construction and 
Demolition landfill backing up to Royal Oak Creek. 
 
Policy 5.3 (*addition*). Encourage golf course developers and managers to utilize 
stormwater Best Management Practices and LID concepts in both site design and 
on-going management. Brunswick County Cooperative Extension Service has 
studied this extensively and could provide guidance.  

 
Waste Management Infrastructure 

 
Objective 6. Provide adequate waste management infrastructure that reduces 
pollutant loads and supports water quality protection. 
 

Policy 6.1. Develop sewer service extension policies that prioritize service for 
existing development within unincorporated areas. Preference should be given to 
sites with existing septic tank failure, sites using LID techniques, and sites chosen 
based on the Land Suitability Assessment-Water Quality Risk Model. 
 
Policy 6.2 (*addition*). Inspect septic tanks annually to ensure correct 
functioning and compliance with regulatory standards. 
 
Policy 6.3 (*addition*). Consider mandating septic tank pumping every 5 years. 
 
Policy 6.4 (*addition*). Consider providing low-interest or revolving loan funds 
to homeowners for septic tank repair. 
 
Policy 6.5 (*addition*). Repair failing municipal and county-owned septic 
systems. 
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Land Conservation Strategy 

Managing the location and form of future development, as described in the 
previous section, is certainly important for water quality. Also important, however, will 
be to conserve open space in the watershed-- in other words, some undeveloped areas 
will need to remain undeveloped in order to protect and restore water quality. 
 
Open space can be protected in three primary ways: 
 

1) Acquisition: Land can be bought outright by local governments, the State, or 
land trust organization and preserved by that group.  
 
2) Incentives: Privately-owned land can be protected through programs that 
provide financial benefits in exchange for conservation. Such incentive programs 
include conservation easements, transfer/purchase of development rights, and the 
State’s Present Use Value system of property taxation. 
 
3) Stewardship: Property owners may choose to protect and manage their land 
without enrolling in a formal program. Several state programs provide technical 
assistance to these owners to help them do this. 

 
This strategy discusses use of all three methods to conserve land in the watershed. 
 

Goal:  Adequate open space in the Lockwood Folly Watershed to protect 

water quality, provide wildlife habitat, and maintain a high quality of human 

life. 

Land Conservation Program 

 
Objective 1 (*addition*). Develop Land Conservation Program to increase 
permanent protection of the watershed from 10% to 15%. 
 

Policy 1.1. Map all areas of currently protected open space in watershed and make 
readily available on County website. Include public and private land such as 
parks, preserves, wetlands, conservation easements, greenways, etc. 
 
Policy 1.2. Update the “Land Acquisition Strategy” developed by Amy Lynch 
(Duke University) to reflect current conditions. Combine with Land Suitability 
Assessment-Water Quality Risk Model to prioritize sites for acquisition or 
incentive-based conservation. Prioritization should include acreage criteria (parcel 
size), development criteria (threat of being developed), hydrologic criteria (risk to 
water quality if developed), and overall quality/uniqueness of land.  
 
Policy 1.3. Partner with the Ecosystem Enhancement Program, NC Coastal 
Conservation League, NC Coastal Land Trust, The Nature Conservancy, and/or 
others to pursue targeted land acquisition and conservation easements. Protect one 
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major property every two years until the 15% goal is reached, selecting sites 
according to those prioritized above (Policy 1.2).  
 
Policy 1.4. Encourage NC Coastal and Estuarine Land Conservation Program 
(CELCP) Plan to include sites identified by the Lockwood Folly Land 
Conservation Program (above). 
 
Policy 1.5 (*addition*). Create section on County website dedicated to Land 
Conservation Program and update regularly. Include map of proposed open space 
system. 
 
Policy 1.6. Publicly support NC Oyster Plan and its prioritization of the 
Lockwood Folly Watershed. 

Agricultural Land  

 
Objective 2 (*addition*). Support protection of additional open space for 
agricultural and forestry purposes. 
 

Policy 2.1 (*addition*). Continue support of Brunswick County Voluntary 
Agricultural District Program and Agricultural Advisory Board. Amend ordinance 
to give Agricultural Advisory Board authority of admittance to program. 
 
Policy 2.2 (*addition*). Encourage participation in Agricultural Cost-Share 
program administered by County’s Soil and Water Conservation Department.   
 
Policy 2.3 (*addition*). Consider revising zoning map to include 
agriculture/forestry use. 

Financial Incentives 

 
Objective 2. Use financial incentives to encourage developers and private land 
owners to conserve land or employ more environmentally-friendly development 
practices. 

 
Policy 2.1. Expedite approval for development plans that use LID to incorporate 
natural landscape features such as streams, wetlands or scenic views as part of site 
design or greenway system. 
 
Policy 2.2. Inform property owners of benefits and requirements for donating land 
for conservation. Include this information on the Land Conservation Program 
section of County website. 
 
Policy 2.3. Assist property owners in completing the due diligence process.  
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Policy 2.4. Create county land trust that could 1) provide local funds for land 
acquisition and conservation, 2) coordinate the donation of property for 
conservation and conservation easements, and 3) transfer the property to a 
qualified land trust for maintenance. 
 
Policy 2.5. Give developers who designate conservation lands within subdivisions 
maximum favorable ad valorem tax treatment. 
 
Policy 2.6. Consider developing and implementing a Transfer of Development 
Rights (TDR) program and develop legislative strategy to bring it about. 

 

Recreational Opportunities 

 
Objective 3 (*addition*): Create and enhance recreational opportunities in the 
Lockwood Folly River watershed. 

 
Policy 3.1 (*addition*). Developers and neighborhood organizations should create 
walking trails throughout their community green spaces. 
 
Policy 3.2 (*addition*). County and State should maintain hiking and biking trails 
throughout publicly-owned land designated for recreation.  
 
Policy 3.3 (*addition*). Designate and maintain camping areas on public land.  
 
Policy 3.4 (*addition*). Update the “Park Amenities and Location” section of the 
Parks and Recreation Department page of Brunswick County’s website to include 
the latest information on recreational opportunities such as hiking, fishing, and 
camping. Include detailed maps of park locations and amenities (hiking trails, 
boat ramps, public facilities, etc). 

What is a Transfer of Development Rights (TDR) program? 
 

TDR is a method similar to cluster development, but which extends between properties. 

It is a legal method whereby one property owner transfers or sells his/her rights to 

develop the land to a second property owner. This results in the relocation of 

development from the first property, which may have been less environmentally suitable 

for development, to the second property, which may have been more suitable. The local 

government establishes the program by designating low and high density areas based on 

environmental conditions, and then allows property owners to sell/transfer development 

rights between these areas accordingly. 
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Wild and Scenic Designation 

 
Objective 4: Designate the Lockwood Folly River as Wild and Scenic in order to 
better recognize and preserve its environmental and cultural significance. 

 

 
 
Policy 4.1. Adopt a resolution stating Brunswick County intents to pursue the Scenic and 
Recreational designation. 

 
Policy 4.2. Enlist support of congressional delegation and move project through 
the federal study and designation process. 
 
Policy 4.3. Use public money made available through designation to purchase 
land or easements according to Land Conservation Program priorities. 
 

Wild and Scenic Rivers 
 

A river is eligible for the federal Wild and Scenic River (WSR) designation if it is a 

free-flowing river with “outstandingly remarkable” values including scenic, recreational, 

geologic, fish and wildlife, historic, cultural, or others. There are three classifications 

of WSRs: (1) wild, (2) scenic, and (3) recreational. The upper Lockwood Folly River will 

be eligible for the scenic and/or recreational river designations. 
 

WSR designations seek to maintain and enhance a river’s current natural condition and 
provide for public use consistent with retaining those values. The designation prohibits 

the federal government from permitting hydroelectric dams or major diversions on 

these streams, or assisting water resource projects that directly affect designated 

rivers. The designation does not, however, affect private land and does not give 
additional power to the federal government over private landowners. 

 

There are just four Wild and Scenic rivers in NC: Horsepasture River, New River, 
Lumber River, Wilson Creek. The Lumber River, the river basin within which Lockwood 

Folly River technically falls, is one of the largest black water rivers in the state and 

includes 81 miles designated Wild and Scenic.  
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Stream and Wetland Management Strategy 

As discussed in the introduction, healthy streams and wetlands play a significant part in 
maintaining water quality and the overall health of the watershed. This strategy revolves 
around support of EEP’s restoration and enhancement activities, as well as strategic 
acquisition of priority stream and wetland sites. It also promotes planting wetland 
vegetation and using natural elements to stabilize shorelines rather than using artificial 
hardened structures. 
 

Goal 1 (*addition*): A network of headwater streams, tributaries and 

wetlands that support diverse aquatic and riparian habitats and retain their 

natural hydromorphology. 
 
Objective 1 (*addition*): Maintain or improve stream health ratings given by 
Stantec’s 2006 Coastal Plain Stream Assessment, and wetland health ratings given 
by Division of Coastal Management. 

 
Policy 1.1 (*addition*). Support EEP’s work restoring and enhancing streams and 
wetlands at sites targeted by Stantec (Map 15 and Table 3), both financially and 
through staff efforts. 
 

Map 15. Sites identified by EEP for stream/wetland restoration (data from Stantec 2007). 
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Table 3. Priority rankings of identified stream/wetland restoration sites (Stantec 2007). 

Stream Restoration 
Opportunities     

# Location 
Priority 
Ranking Recommended Activity Length/Area 

12 
Government 

Complex 1 
stream restoration (2 
reaches) plus BMPs 900 lf & 900 lf 

11 
Old Lennon 

Road 2 stream restoration 1450 lf 

2 Prospect Road 3 

stream restoration & 
riparian wetland 
restoration 2500 lf & 5 ac. 

3 
Big Macedonia 

Headwaters 4 

riparian wetland 
restoration (headwater 
system) 1100 lf & 4 ac. 

7 
Boggy Branch 

UT 5 
stream & riparian wetland 
restoration 1400 lf & 3 ac. 

10 
Pecan Trail 
Headwaters 6 

stream restoration & 
riparian wetland 
restoration 

1550 lf & 1.4 
ac. 

9 Ford Branch 7 

stream restoration & 
riparian wetland 
restoration 

1100 lf & 3.2 
ac. 

5 Red Run Bays 8 

stream & riparian/non-
riparian wetland 
restoration/enhancement 

1600 lf & >46 
ac. 

8 Ford Branch UT 9 stream restoration 2100 lf 

  

Wetland Restoration Opportunities   

# Location 
Priority 
Ranking Recommended Activity Length/Area 

13 Zion Hill 1 

riparian wetland 
restoration/ enhancement/ 
preservation (headwater 
system), plus BMPs 15 ac. 

6 Galloway Roads 2 
non-riparian wetland 
restoration 33 ac. 

1 Alotadoe Road 3 
non-riparian wetland 
restoration 24 ac.  

4 Pinch Gut Creek 4 

riparian & non-riparian 
wetland 
restoration/enhancement. >30 ac. 

 
Policy 1.2 (*addition*). Acquire wetland and riparian buffer sites in priority 
subbasins (Map 12). It is recommended that at least 10% of the 15% protected 
land goal be wetlands and riparian buffers. Possible acquisition sites include 
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unprotected portions of Boiling Spring Lakes Wetland Complex and the Green 
Swamp, and privately owned Carolina Bays. 
 
Policy 1.3 (*addition*). Include “Healthy Streams and Wetlands” component in 
Public Education and Participation Program, which includes material 
dissemination. 
 
Policy 1.4 (*addition*). Emphasize inclusion of wetlands and streams as 
greenways in subdivision site plans, using incentives described in “Financial 
Incentives” section of Land Conservation Strategy above. 
 
Policy 1.5 (*addition*). Assess stream health every other year using Coastal Plain 
Stream Assessment developed by Eastern Carolina University. Engage public and 
school students in these efforts where feasible. 

 

Goal 2: Naturally stabilized shorelines that control erosion and preserve 

natural estuarine marshes and upland riparian buffers. 
 
Objective 2: Adopt a county-wide Living Shorelines Program. 
 

 
 

Policy 2.1. Conduct shoreline inventory that assesses areas most eligible for 
Living Shorelines. 
 
Policy 2.2. Inform coastal landowners of eligible areas about how they may 
participate in Living Shorelines Program. Emphasize cost sharing programs for 
restoration projects. 
 
Policy 2.3. Conduct Living Shorelines projects on eligible properties with willing 
landowners. 
 
Policy 2.4. Promote Living Shorelines Program to public through dissemination 
of educational information, and posting on website. 
 
Policy 2.5. Conduct Living Shoreline demonstration project in partnership with 
NCCF and Sea Grant. 
 
Policy 2.6. Incorporate language to support Living Shorelines Program in CAMA 
land use plan. 

What is a Living Shoreline? 
Living Shorelines are natural approaches to shoreline erosion. They allow property 

owners to choose various protection methods that provide effective erosion control with 

the least negative impact on the environment. Living Shoreline projects incorporate 

bioengineering techniques to avoid a “hardened” shoreline, which results from the 

traditional approaches of vertical walls or riprap. The created marsh habitat supports 

many fish and plant species, filters pollutants, and absorbs energy from waves. 
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Working Waterfronts Strategy 

 

 
 
As development pressures and land values increase along the Lockwood Folly River, it 
will be more difficult for traditional waterfront uses to continue. This strategy will 
involve land use policies and incentives that will assist water dependent owners and 
business operators to remain in place. The strategy will also take advantage of funding 
sources for the preservation of public access points. 
 

Goal: Preservation of traditional waterfront businesses, such as fish houses 

and commercial marinas, and public access areas, such as boat ramps and 

fishing piers.  
 
Objective 1. Develop working waterfront policy and include in land use plans. 
 

Policy 1.1. Inventory public access points and commercial businesses in the 
Lockwood Folly area. Identify priority areas to be acquired or preserved. 
 
Policy 1.2. Review models from other states, such as Maine’s Working 
Waterfronts Initiative or Florida’s Marine Management Strategic Plan. 
 
Policy 1.3. Develop working waterfront policy based on inventory and review of 
other models and include in CAMA land use plan and municipal plans. 

 
Objective 2. Protect sufficient land to maintain ample public waterfront access 
throughout Lockwood Folly Watershed. 
 

Policy 2.1.Develop trust fund to acquire land for public waterfront access in 
priority areas. Explore funding from CAMA and NC Parks and Recreation Trust 
Fund. 
 
Policy 2.2. Promote methods such as purchase or transfer of development rights 
or conservation easements to conserve waterfront property in priority areas that 
are unable to be acquired. Use trust fund for this purpose. 
 

What is a Working Waterfront? 
 

A working waterfront is property that provides access for water dependent 

commercial activities or property that provides access for the public to public trust 

waters of the state. A working waterfront includes commercial marinas, boatyards, 

wet and dry storage, fish houses, commercial fishing vessel dockage and marine-

related industries such as boat dealers, boat repair and maintenance services, 

commercial fishing and tourism. A limited supply of waterfront land and an increasing 

demand by different uses is leading to a loss of the working waterfront. 
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Policy 2.3. Revise zoning and subdivision ordinances to require new development 
on waterfronts to set aside space for public and commercial access. 
 

Objective 3. Use incentives and management tools to preserve waterfront diversity. 
 
Policy 3.1. Promote and implement differential property tax program for working 
waterfronts, similar to the State’s Present Use Value program. 
 
Policy 3.2. Create workforce housing plan that allows people with moderate 
incomes to continue living in the Lockwood Folly Watershed. 
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Coordinating Regulatory Programs Strategy 

There is currently little coordination of stormwater and water quality regulations at the 
local, state and federal level in North Carolina. For stormwater permitting, there are three 
processes in place that apply to areas in the Lockwood Folly Watershed: 1) Brunswick 
County’s stormwater ordinance and related manual, 2) the NC Land Quality Section’s 
Soil Erosion and Sedimentation Control regulations, and 3) the Coastal Resource 
Commission’s coastal stormwater rules (administered by DWQ).  
 
Applications for the latter two permits go through the State, and can take from 30-60 days 
to review. To simplify this process, the county could opt for authorization of both these 
programs and thereby become a “one-stop” permitting authority. This will allow for 
greater consistency among the three permit systems. In addition, permit inspections at the 
local level may be more thorough than state inspections, and therefore could improve the 
effectiveness of the programs. 
 
In addition to coordinating regulatory programs such as stormwater permitting, the 
County should create consistency between this Watershed Action Plan, the County’s 
CAMA Land Use Plan, and local codes and ordinances.  
 

Goal:  Effective, efficient and coordinated plans and programs in the 

watershed that 1) protect water quality, and 2) promote sustainable 

development. 
 
Objective 1. Coordinate stormwater permitting in the watershed and make 
financially self-sufficient. 
 

Policy 1.1. County’s Central Permitting Department should request authority for 
permitting programs-- such as Sediment and Erosion Control Permit, Phase II 
NPDES Construction and Post-Construction Permits, and CAMA Minor Permit-- 
from the State. This will allow them to become a one-stop permitting authority. 
 
Policy 1.2. Hire Engineer/supervisor to help with new set of permitting review, 
and hire four Inspectors to assist with enforcement of permits.  
 
Policy 1.3. Use one-stop permitting authority to expedite review process for 
development that uses LID techniques or other sustainable practices. 

 
Policy 1.4. Establish fee schedule for storm water plan review and inspection. 

 
Objective 2 (*addition*). Form partnerships and encourage cooperation between 
Brunswick County and municipalities.  
 

Policy 2.1. Explore bringing Brunswick County, Varnamtown, Bolivia, St. James, 
and Oak Island into coverage under watershed-based Phase II storm water permit. 
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Allow towns to run Phase II program individually, or be included within County 
regulations. 
 
Policy 2.2 (*addition*). Encourage all local governments to have representation 
on the Watershed Council (described in Education and Participation section 
below). 
 
Policy 2.3 (*addition*). Encourage municipalities to support this Watershed 
Action Plan through a resolution or Memorandum of Understanding, and public 
support. 

 
Objective 3. Create consistency between this Watershed Management Plan, 
Brunswick County’s CAMA land use plan, and local (county and municipal) 
ordinances. 
  

Policy 4.1. Revise CAMA Land Use Plan to reflect all adopted policies presented 
in this Watershed Action Plan. 
 
Policy 4.2. Revise local ordinances and regulations (zoning ordinance, Unified 
Development Ordinance (UDO), and subdivision regulations) to reflect all 
adopted policies presented in this Watershed Action Plan. 
 

Objective 4 (*addition*). Coordinate environmentally-related departments and 
programs within Brunswick County. 
 

Policy 4.1 (*addition*). Encourage Departments of Environmental Health, Soil 
and Water Conservation, Central Permitting, and Engineering (stormwater) to 
work together to implement policies in this Plan. 
  
Policy 4.2 (*addition*). Consider creation of Environment and Natural Resource 
Conservation Department that combines these departments and their activities.  
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Public Education and Participation Strategy 

The effectiveness of this Watershed Plan will only be possible through the 
understanding, support, and active participation of the residents, property owners, 
business owners, and visitors of the watershed. Because watersheds have a defined area, 
those within it identify with each other as they share the common benefits of a healthy 
watershed. The Lockwood Folly Watershed brings together several towns and 
communities within Brunswick County and encourages them to act together to preserve 
their environment. This strategy aims to increase public awareness and understanding of 
water quality issues, promote better stewardship of private lands, and develop funding to 
help sustain watershed programs. 
 

Goal: A citizenry that understands the importance of a healthy watershed 

and is engaged in taking the necessary steps to maintain this health. 
 

Objective 1. Increase public awareness, knowledge, and stewardship of the 
watershed, including social, ecological, and economic conditions and issues of 
concern. 
 

Policy 1.1 (*addition*). Create the Lockwood Folly Watershed Council to 
improve conditions in the watershed. Council membership will include 
representatives of local government, business, citizen and environmental interests 
(more detail provided in “Implementation” section). Membership will be 
voluntary and non-regulatory.  
 
Policy 1.2 (*addition*). Watershed Council will meet regularly (every other 
month, or as needed) to discuss current watershed issues, implementation of 
strategies described in this Watershed Action Plan, and future concerns.  

 
Policy 1.3 (*addition*). Develop website for Watershed Council that posts 
information on Lockwood Folly Watershed, including: projects, studies, reports, 
news, programs, monitoring data and this Watershed Action Plan. Website should 
also include list of Council members, Council meeting minutes, citizen blog, 
Watershed Education and Participation Program activities, contact information, 
and information on how to get involved. 
 
Policy 1.4.  Develop Watershed Education and Participation Program that: 

 

• Distributes water quality and stormwater educational material to school 
children, homeowners and businesses 

• Offers training classes on Phase II post-construction program, new coastal 
stormwater rules, and LID techniques for builders and developers 

• Distributes educational material on proper septic maintenance to 
homeowners with septic systems 

• Identifies and creates opportunities to engage public in previously-
discussed watershed projects, including stream and wetland restorations, 
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Living Shorelines plantings, retrofitting of County Government Complex, 
and LID demonstration project 

• (*addition*) Creates volunteer, citizen-run monitoring project: Identify 
appropriate number of sites for monitoring, train volunteers in monitoring 
techniques, and assist in biannual monitoring effort. 

 
This Program should be coordinated with the Educational Opportunities already 
offered by the County’s Soil and Water Conservation Department. 

 
Policy 1.5 (*addition*). Create Watershed Coordinator as full-time Brunswick 
County staff position within either Environment and Natural Resources 
Department (if created) or Soil and Water Conservation Department. This 
position will be tasked with the following: 1) overseeing implementation of this 
Watershed Action Plan, 2) developing and running Watershed Education and 
Participation Program, 3) serving on Watershed Council, and 4) coordinating 
Council meetings and activities, and 5) creating State of the Watershed Report 
(see next). 
 
Policy 1.6 (*addition*). Develop annual State of the Lockwood Folly Watershed 
report that discusses conditions, issues, and successes and difficulties of action 
strategies. Report will be created based on Watershed Council meeting minutes, 
monitoring data, and input from County staff, environmental organizations, and 
experts. Report will be posted to Watershed Council website. 
 
Policy 1.7. Coordinate Watershed Education and Participation Program with 
education and outreach elements of TMDL management plan. 
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IMPLEMENTATION and EVALUATION 

 
While development of solid goals, objectives and policies is a good start to protecting the 
watershed, creating a strong implementation plan for these actions is essential. This 
section outlines some first steps for implementing the strategies in this Watershed Action 
Plan, evaluating progress following implementation, and making adjustments 
accordingly. It proposes a timeline, costs, funding sources, and adaptive management 
methods. It should be noted, however, that this section will require further revision and 
refinement by Brunswick County in order to create a comprehensive, effective 
implementation and evaluation plan.  

Timeline 

Table 4 gives a draft timeline for specific actions outlined in the above strategies. It is 
important to note this is a draft, and will require revision by the County’s Implementation 
Committee prior to adoption. The Committee may choose to develop a more detailed 
timeline (by month) following further research and consideration. 
 
Table 4. Proposed five-yr. timeline for completing defined actions in Watershed Action Plan. 

Action 2008 2009 2010 2011 2012 ongoing 

Adopting Plan 
Review/ revisions of draft Watershed 
Action Plan by Implementation 
Committee X           

Creation of final Watershed Action Plan X           

Resolution stating adoption of final 
Watershed Action Plan X X         

Education/Participation 

Hire Watershed Coordinator X X         

Form Watershed Council   X X       

Watershed Council meetings 6X 6X 6X 6X 6X 6X 

Create Watershed Council website     X       

Create State of the Lockwood Folly 
Watershed report and post on-line   X X X X X 

Hold public meeting to elicit input on 
watershed activities     X X X X 

Revise County website to include all 
updates listed in Plan   X X X X X 

Develop and implement Watershed 
Education and Participation Program   X X       

Regulatory Coordination 

Hire Engineer/Supervisor   X         

Hire 4 Inspectors   X X       

Revise County ordinances to reflect 
policies in Watershed Action Plan   X X X X X 

Revise CAMA land use plan to reflect 
policies in Watershed Action Plan         X X 
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Apply for watershed-based Phase II 
stormwater permit   X X       

Sustainable Development 

Adopt model LID ordinance   X X       

Conduct LID Demonstration Project     X X X   

Update County Stormwater Manual   X X X X X 

Hold LID training sessions     2X 2X     

Stormwater retrofitting (1 retrofit/year)   X X X X X 

Remediate landfills     X X     

Sewer Extension       X X X 

Land Conservation 

Acquire priority sites   X   X   X 

Create County land trust     X       

Develop and implement Transfer of 
Development Rights program     X X X   

Apply for CWMTF grants, and others as 
appropriate   X X X X X 

Improve trail system on government land       X X X 

Apply for Scenic and Recreational status   X X X     

Streams/Wetland Management 

Support EEP restoration and 
enhancement activities X X X X X X 

Living Shorelines Demonstration project     X X     

Monitor, Evaluate, Adjust 

Compile water quality monitoring data 
from all program into database     X       

County/citizen stream assessments   X   X   X 

Citizen water quality monitoring 2X 2X 2X 2X 2X 2X 

Evaluation/adjustment of Watershed 
Action Plan by Council     X X X X 

Costs 

The main costs associated with implementing this plan will be hiring the appropriate staff 
persons. Many of the policy actions described are more time-consuming than costly, and 
therefore the recommended staff persons will be essential. 
 
Staff Salaries: 

• Watershed Coordinator: $45,000 

• Engineer/Supervisor: $60,000 

• Four Inspectors: $144,000 
(Roundtable Draft Strategies, 2007) 
 
Creation of the Watershed Council should primarily involve staff and volunteer time. The 
associate website, however, will carry a cost if done properly. The estimated cost for a 
professionally-designed website that includes standard web pages as well as a blog and 
events calendar is about $3,500 (www.allmartech.com). While the Council is a voluntary 
body, provision of technical and, where appropriate, financial assistance to the Council 
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may be necessary (such as to hold the annual public meeting). This cost will vary, but 
could be as little as $2,000 to $5,000/year. 
 
Creation of the Public Education and Participation program, in addition to the Watershed 
Coordinator’s salary, will involve publication costs for educational materials, costs of 
hosting workshops and training courses, costs of training volunteers to help with 
monitoring, restorations and demonstration LID/retrofit projects, and costs of monitoring 
tools. A reasonable estimate for these together is about $10,000- $12,000/year. 
 
Other significant costs include the stream and wetland restoration and stormwater BMP 
retrofitting (in particular, the LID/retrofit demonstration project for the County 
Government Complex). Proposed costs for identified projects are presented in Tables 5 
and 6. The cost of restoration activities will be shared by the County, appropriate 
municipalities, and the Ecosystem Enhancement Program. A number of state grants are 
also available for restoration (Appendix F). The demonstration project and retrofits will 
be primarily funded by the County, though matching funds may be available through 
grant programs. 
 
Table 5. Projected costs of identified stream and wetland restoration projects (data from 
Stantec 2007). 
 

Stream Restoration Opportunities 

# Location Recommended Activity Length/Area 
Estimated 

Cost 

12 
Government 

Complex 
stream restoration (2 
reaches) plus BMPs 900 lf & 900 lf $275,000  

11 
Old Lennon 

Road stream restoration 1450 lf $193,000  

2 
Prospect 

Road 

stream restoration & 
riparian wetland 
restoration 2500 lf & 5 ac. $302,000  

3 

Big 
Macedonia 
Headwaters 

riparian wetland 
restoration (headwater 
system) 1100 lf & 4 ac. $130,000  

7 
Boggy 

Branch UT 
stream & riparian wetland 
restoration 1400 lf & 3 ac. $140,000  

10 
Pecan Trail 
Headwaters 

stream restoration & 
riparian wetland 
restoration 1550 lf & 1.4 ac. $328,000  

9 Ford Branch 

stream restoration & 
riparian wetland 
restoration 1100 lf & 3.2 ac. $196,000  

5 
Red Run 

Bays 

stream & riparian/non-
riparian wetland 
restoration/enhancement 1600 lf & >46 ac. 

$320,000 
(stream) 

8 
Ford Branch 

UT stream restoration 2100 lf $395,000  
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(Table 5 continued)  

Wetland Restoration Opportunities 

# Location Recommended Activity Length/Area 
Estimated 

Cost 

13 Zion Hill 

riparian wetland 
restoration/ enhancement/ 
preservation (headwater 
system), plus BMPs 15 ac. $120,000  

6 
Galloway 

Roads 
non-riparian wetland 
restoration 33 ac. $330,000  

1 
Alotadoe 

Road 
non-riparian wetland 
restoration 24 ac.  $360,000  

4 
Pinch Gut 

Creek 

riparian & non-riparian 
wetland 
restoration/enhancement. >30 ac. n/a 

 
Table 6. Projected costs of identified stormwater Best Management Practice retrofits 
(data from Stantec 2007). 

Stormwater Retrofit Opportunities 

# Location Recommended BMP Estimated Cost 

bioretention $100,000  

stormwater wetland $6,070  

swales (front) $3,780  

swales (back) $3,150  

12 Government Complex 

pond retrofit n/a 

stormwater wetland $18,600  

swales (front) $7,050  

swales (back) $1,350  
17 Brunswick Community Hospital 

retrofit pond n/a 

23 Oak Island Northwest swale (2) $6,075  

swales $25,200  
22 Lockwood Folly Country Club 

retrofit pond n/a 

18 River Run Plantation stormwater wetland $14,050  

bioretention (2 cells) $80,000  
15 Brunswick Technical College 

pond retrofit n/a 

13 Zion Hill stormwater wetland $2,600  

21 St. James stormwater wetland $6,400  

19 Harbor Ridge swales $16,740  

20 Supply Elementary School bioretention (2 cells) $155,000  

25 Oak Island Hospital bioretention (2 cells) $31,000  

14 Bolivia Elementary School bioretention (3 cells) $52,000  

24 Oak Island Recreation Center stormwater wetland $10,590  

 
Estimated costs for other actions should be evaluated by the Implementation Committee 
and included in the final Watershed Action Plan. 
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Funding 

Much of the funding for these actions will be provided by Brunswick County, and those 
towns that are involved. Some actions, however, are eligible to receive state and/or 
federal funding through grants and low-interest loans.  There exist a number of such 
funding sources that Brunswick County could pursue to aid implementation of the 
strategies outlined in this plan. Table 7 presents a matrix of these funding sources and the 
strategies/policies for which they would be most appropriate as a guide. Appendix F lists 
the funding sources and their respective websites for eligibility and application 
information.  
 
While many of these sources provide excellent opportunities for funding, the two most 
notable sources are the state’s Section 319 Non-point Source Grant Program and the 
Clean Water Management Trust Fund (CWMTF) Grant Program. Tables 8 and 9 show 
the projects and amount of funds dedicated to the Lockwood Folly area from each of 
these programs. While significant, these amounts could be increased through an increased 
number of proposals. 
 
The Watershed Coordinator would be tasked with investigating these sources more in-
depth, and pursuing appropriate grant applications. 
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Sustainable Development                                           

LID demonstration project     X                 X             X X   

Stormwater retrofitting     X                 X             X X   

Sewer extension     X   X             X             X     

Septic repair     X   X             X             X     

Land Conservation                                           

Acquire priority sites             X X X X   X   X X   X         

Conservation easements       X   X   X   X X X       X X     X   

Stewardship/Agricultural 
BMPs   X   X   X   X     X         X     X     

Recreational Parks/Trails X           X     X       X X     X     X 

Stream/Wetlands                                           

Stream/wetland restoration           X     X     X X     X X     X X 

Living Shorelines Program                 X     X X     X X       X 

Working Waterfronts                                           

Acquire priority sites                                   X     X 

Protect businesses         X                         X     X 

Public Education/Particip.                                           

Watershed Council creation                       X       X     X     

Edcuation/Particip. Program                       X X     X     X     

Table 7. Watershed actions that may be eligible to receive state/federal funds, matched by applicable funding programs.
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Table 8. Funded CWMTF Projects for Lockwood Folly from 1998-2006. 

Application 
ID Project Name 

Application 
Date 

Amount 
Funded 

2007-603 
Brunswick County- Septic/ Oak Island 
Septic Tanks, Lockwood Folly River 3/1/2007 $987,500  

1998A-301 
Brunswick County- Wastewater Reuse 
System 6/5/1998 $1,500,000  

2004B-503 

Brunswick County- 
WW/Regionalization and Septic Tank 
Elimination, Lockwood Folly 6/1/2004 $1,357,000  

2002A-020 
NC Coastal Land Trust- Acquisition/ 
Lockwood Folly 6/3/2002 $652,000  

2004A-508 
Northwest, City of- Wastewater/ 
Regional Collection, Mill Creek 12/1/2003 $2,858,000  

    Total: $7,354,500  

 
Table 9. Section 319 Grants for Lockwood Folly Watershed and Brunswick County. 

 

Grant # Project Name 
Project 
Duration 

Amount 
Funded 

C9994657-02 

Water Quality Impacts of Alternative 
Build-out Scenarios for Brunswick 
County (NCSU) 

Nov. '03- 
Feb. '07 $166,667  

unknown 

Lockwood Folly Water Quality 
Restoration TMDL Development 
Project (NCCF and Stantec) 

Aug. '07- 
July '09 $185,643  

    Total: $352,310  
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Adaptive Management: Monitor, Evaluate and Adjust 

The objectives and policies developed in this Watershed Management Plan reflect the 
best reasonable strategies currently available to protect the health of Lockwood Folly 
River and the surrounding area. As emphasized in the introduction, however, these 
strategies should be responsive to changing environmental, social and economic 
conditions in the watershed through evaluation and adjustment. This process is 
considered “adaptive management.”  
 
There are many reasons to use adaptive management. Some hypothetical examples: 
 

• New technology may become available that reduces the cost of a particular Best 
Management Practice, thus encouraging more widespread use of this technique 
over comparable BMPs 

• Further research into a particular stream restoration site may reveal that a 
previously unevaluated site may be more suitable 

• A new approach may be created that better guides future development to further 
reduce impacts on the environment. For example, the Sustainable Sites Initiative 
is currently being developed to guide all aspects of a development (not just storm 
water runoff, as is the focus of LID) toward environmental soundness 

• Community priorities may change to emphasize either environmental health or 
economic growth 

 
Similar to the action strategies presented previously, adaptive management can be 
organized into a framework of goal, objectives, and policies. 
 

Goal: Management and action strategies that reflect up-to-date information, 

advancements, changing conditions and progress.  
 
Objective 1: Maintain awareness of scientific studies and data, technological 
advancements, and case studies relevant to coastal watershed management.  
  

Policy 1.1. The County should direct their Watershed Coordinator to deliver 
regular updates on the latest news in watershed management to Watershed 
Council. 
  
Policy 1.2. Post relevant new or developing ideas and techniques on Watershed 
Council website. 

 
Policy 1.3. Incorporate management suggestions that emerge from the Lockwood 
Folly River TMDL for fecal coliform. 

 
Objective 2: Maintain awareness of community values regarding watershed 
management. 
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Policy 2.1. Watershed Council should maintain meaningful relationships with 
non-council citizens and encourage use of website blog to voice concerns. 
 
Policy 2.2. Bimonthly Watershed Council meetings should include discussion of 
current issues and trends in community values regarding the watershed.  
 
Policy 2.3. County and Watershed Council should jointly hold annual public 
meetings to elicit community input on watershed issues and management 
strategies. Retain records of both oral and written contributions. 

 
Objective 3: Monitor water quality conditions and compile monitoring data. 
 

Policy 3.1. Gather water quality monitoring data from existing programs: TMDL, 
Division of Water Quality, Shellfish Sanitation Section, USGS, citizen volunteers. 
Compile into single database. 
 
Policy 3.2. Analyze data to determine long-term trends in water quality. Present 
graphically and/or spatially (GIS). Update analysis yearly. 

 
Objective 4: Evaluate success of Watershed Action Plan in working toward stated 
watershed goals, and adjust management and action strategies as needed. 
 

Policy 3.1. Watershed Council will meet annually to review Watershed Action 
Plan.  They should evaluate and adjust strategies in plan based on monitoring 
data, TMDL development, newest management techniques/technology, social 
considerations, and financial feasibility.   
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Appendix A. Total Maximum Daily Load for Lockwood Folly River 

 
A TMDL, or Total Maximum Daily Load, is a calculation of the maximum amount of a 
pollutant that a water body can receive and still meet water quality standards set by the 
state. To calculate this amount, all sources of pollution (both point and non-point) are 
identified and their pollutant loads quantified. This maximum amount (the TMDL) is 
then divided between all sources to allocate each an “allowable load” of pollution to the 
water body. In other words, the TMDL determines how much pollutant the river can 
receive from each farm, wastewater treatment plant, factory, development, etc, before 
water quality is unacceptably diminished. 
 
The Lockwood Folly TMDL project will use monitoring data and models to determine 
the maximum daily load of fecal coliform that the river can receive before it becomes 
impaired. Because the river is already impaired, this study will show the amount that 
fecal coliform inputs must be reduced in order to meet water quality standards. A 
management plan for reducing inputs from various sources will be developed, and should 
be incorporated into the Watershed Management Plan. 
 
The TMDL development plan includes the following objectives: 
 

(1) Document sources and pathways delivering fecal coliform to impaired waters. 
(2) Develop TMDL for the river that supports and helps calibrate watershed 

management actions. 
(3) Use TMDL report to cost-effectively target known and potential pollution 

sources and pathways. 
(4) Engage local decision makers and the public as partners. 
(5) Provide data to help quantify how much emphasis must be placed on various 

elements of management strategies such as public education, stormwater 
discharge retrofits, post-development guidelines, land acquisition for 
preservation and restoration projects, and financial incentives for improved 
land use practices. 

(6) Promote partnerships for implementing watershed management strategy. 
 

In order to meet the objectives of the TMDL strategy, planned actions and their 
respective implementation methods will be taken according to the schedule. 
  

Timeline for TMDL-based Management Strategy 

Actions Implementation Methods Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 

Perform field reconnaissance; 
assess current watershed planning 
activities and strategies. 

X        
Characterize 
watershed and 
assess sources 

Design watershed survey for 
bacteria source assessment. 

 X       
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Document sources and pathways 
that are currently delivering fecal 
coliform to impaired waters. 

 X       

Establish baseline water quality 
monitoring program. 

X        

Develop QAPP for monitoring 
effort and submit for approval. 

X        

Monitor water quality in 
tributaries and estuary—six sites 
monthly from November 2007-
July 2008, then weekly from 
August-October 2008.  

 X X X X    

Monitor stream flow.  X X X     

Collect stream cross-section data.   X      

Monitor 

Collect supplementary 
information on estuarine 
bathymetry.   

  X      

Begin work on watershed loading 
and receiving waters models using 
EPA and DWQ-approved models. 

X        

Meet with working group and 
technical experts (cooperative 
extension, engineers added as 
needed for input) 

  X      

Begin modeling for TMDLs, 
including watershed loading 
model and receiving water model 

   X     

Finish modeling for TMDLs     X    

Create 
modeling tools 
and use them to 
develop 
workable 
TMDL for 
river 

Incorporate TMDL findings into 
management strategies described 
in the Watershed Plan of this 
permit. 

    X    

Form advisory working group to 
include project partners, local 
officials, citizens, and other 
stakeholders, including 
representatives of DWQ.   

X        

Present project plan to county 
commission, planning board, local 
government meetings, minimum 
of three presentations. 

 X       

Meet with working group to 
review plan. 

 X       

Educate local 
decision 
makers and the 
public; involve 
in management 
actions 

Take media representatives on 
monitoring field trip.  Develop 
feature stories for newspapers that 
circulate in county. 

 X       
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Update county and local 
governments and working group 
on project progress at regular 
meetings—three presentations. 

   X     

News releases of annual progress 
and citizen steps. 

   X     

Newsletter articles and press tours 
highlighting project. 

        

Hold public briefings with 
decision-makers to obtain input.  
Incorporate comments into 
TMDL reports.   

     X   

Present final TMDL reports and 
plan to Brunswick County 
planners and commission, local 
government councils, and 
working group. 

     X   

Prepare final report and public-
oriented brochure about findings 
and steps to take for good 
stewardship. Release to media. 

      X  

Present TMDLs, watershed 
management plan implementation 
report, and recommendations 
about how to act upon specific 
watershed strategies to county 
decision-makers and at state and 
national public conferences that 
are focused on what to do about 
impaired shellfish waters. 

       X 

Write draft TMDL report that 
documents results and elements of 
the development process.   

     X   

Write draft TMDL Management 
Implementation Plan that includes 
nine minimum elements outlined 
by the EPA. 

     X   

Deliver drafts to NCDWQ and 
other partners for comments. 

     X   

Coordinate information and 
implementation plans with 
ongoing watershed planning 
efforts, including Watershed Plan 
in this permit. 

     X   

Complete final TMDL report.        X 

Develop 
TMDL report 
and Watershed 
Management 
Implementation 
Plan 

Complete TMDL implementation 
plans. 

      X  
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Identify and prioritize at least six 
sites for potential BMPs in the 
303(d) listed areas and possible 
land for acquisition for future 
water quality protection. 

      X  

Timeline: Q1 = First Quarter (Aug. 07-Oct 07); Q2 = Second Quarter (Nov 07-Jan 08); 
Q3 = Third Quarter (Feb 08-April 08); Q4 = Fourth Quarter (May 08-July 08); Q5 = Fifth 
Quarter (Aug 08-Oct 08); Q6 = Sixth Quarter (Nov 08-Jan 09); Q7 = Seventh Quarter 
(Feb 09- Apr 09); Q8 = Eighth Quarter (May 09-July 09) 
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Appendix B. Subdivisions in Lockwood Folly 

 
Table recreated from Shellfish Sanitation Section’s Special Sampling Report, 2005-2007. 
Shellfish 

Sanitation 
ID # Subdivision Name Lots Homes Comments 

1 Lockwood Folly 618 282 includes 26 condo units and golf course 

2 Palm Grove 11 0 new, no construction yet 

3 Stanbury Creek 232 0 new, will include 147 homes, 85 multi-family units 

4 Lakes of Lockwood 125 82  

5 Unknown  0 new, land clearing occurring 

6 Maple Creek 156 102 mobile home park 

7 Clam Bay 143 25 mobile home park 

8 Lancaster Woods 22 10 new construction 

9 Stone Chimney Ridge 35 10  

10 Ocean Trail 225 68 mobile home park 

11 Ocean Breeze 112 43 mobile home park 

12 Edgarwood 87 54 mobile home park 

13 Ruffins River Landing 98 0 new, no construction yet 

14 River Run Plantation 717 212  

15 Seawatch at Sunset Harbor 1321 0 new, no construction yet 

16 River Walk 69 26  

17 Cypress Lakes 100 26 mobile home park 

18 Olde South Banks 20 2  

19 Mill Creek Cove 292 0 new, no construction yet 

20 Rourkes Landing 76 50  

21 Riversea Plantation 520 86  

22 Riverside 386 202  

23 Vineyard Landing 305 83 dirt roads 

24 Knotts Landing 58 28 dirt roads 

25 Palmetto Creek 401 39 new subdivision 

26 Winding River Plantation 645 297 includes golf course 

27 Marsh Bay 68 38 mobile home park 

28 Creekside Estates 100 11 mobile home park 

29 Stanbury Heights 34 24 mobile home park 

30 Lockwood Folly Estates 29 12 new, no construction yet 

31 Goose Marsh 794 0 new, no construction yet 

32 South Branch Retreat 53 40 mobile home park 

33 Folly Ridge 24 12  

34 Sandy Bluff 204 144 mobile home park 

35 Sea Castels 125 32 mobile home park 

36 Avalon of the Carolinas 440 0 new, will include 344 homes, 96 multi-family units 

37 Countryside 22 14  

38 Brunswick Estates 15 9  

39 Brookstone 88 0 new, land clearing occurring 

40 Veranda  0 new, land clearing occurring 
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41 Unknown  0 new, land clearing occurring 

42 Lockwood Landing  0 new, land clearing occurring 

43 Bella Point  0 new, land clearing occurring 

44 Avalon- Alternate Entrance 440 0 see above 

45 Doe Creek 91 0 new, land clearing occurring 

46 Cedar Crossing 19 0 new, land clearing occurring 

47 Cedar Green 15 0 new subdivision 

48 Arbor Creek 300 168 in B-1 growing area 

49 St. James Plantation 1617 1161 in B-1 growing area 
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Appendix C. Fish Species in Coastal Carolina Sampit Watershed 

 
 
 
 

 

 
 

 
 
 
 
 
 
 

www.natureserve.org/getData/dataSets/watershedHucs/index.jsp 
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Appendix D. CWMTF Grants for Brunswick County 

 

 
Source: http://www.cwmtf.net/county.pdf 
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Appendix E. Special Water Quality Rules for Lockwood Folly 

 
15A NCAC 02B .0227 WATER QUALITY MANAGEMENT PLANS 
 
The Lockwoods Folly River Area (Lumber River Basin), which includes all waters of the 
lower Lockwoods Folly River in an area extending north from the Intracoastal Waterway 
to a line extending from Genoes Point to Mullet Creek, shall be protected by the specific 
actions described in Subparagraphs (1) through (5) of this Paragraph. 
 
(1) New development activities within 575' of the mean high water line which require a 
Sedimentation Erosion Control Plan or a CAMA major development permit must comply 
with the low density option of the coastal Stormwater Runoff Disposal Rules [as 
specified in 15A NCAC 2H .1005(2)(a)]. 
 
(2) New or expanded NPDES permits shall be issued only for non-domestic, non-
industrial process type 
discharges (such as non-industrial process cooling or seafood processing discharges). A 
public hearing is 
mandatory for any proposed (new or expanded) NPDES permit to this protected area. 
 
(3) New non-discharge permits shall be required to meet reduced loading rates and 
increased buffer zones, to be determined on a case-by-case basis. 
 
(4) New or expanded marinas must be located in upland basin areas. 
 
(5) No dredge or fill activities shall be allowed where significant shellfish or submerged 
aquatic vegetation bed resources occur, except for maintenance dredging, such as that 
required to maintain access to existing 
channels and facilities located within the protected area or maintenance dredging for 
activities such as 
agriculture. 
 

History Note: Authority G.S. 143-214.1; 143-215.8A; 

Eff. October 1, 1995; 

Amended Eff. January 1, 1996. 
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Appendix F. Funding Source Information 

 
Adopt-A-Trail Program, NC Division of Parks and Recreation. 
http://www.ncparks.gov/About/grants/trails_grant.php 
 
Agriculture Cost Share Program, NC Division of Soil and Water Conservation. 
http://www.enr.state.nc.us/dswc/pages/agcostshareprogram.html 
 
Clean Water State Revolving Fund, NC Construction Grants and Loans. 
http://www.nccgl.net/fap/cwsrf/ 
 
Community Conservation Assistance Program, NC Division of Soil and Water 
Conservation (new as of 2007). 
Contact: bridget.munger@ncmail.net 
 
Community Development Block Grants, NC Department of Commerce. 
http://www.nccommerce.com/en/CommunityServices/CommunityDevelopmentGrants/ 
 
Environmental Enhancement Grant Program, NC Office of the Attorney General. 
http://www.ncdoj.com/DocumentStreamerClient?directory=WhatsNew/&file=2007%20
NCAG%20EEG%20RFP.pdf 
 
Federal Land and Water Conservation Fund, NC Department of Environment and Natural 
Resources. http://www.ncparks.gov/About/grants/lwcf_main.php 
 
Forest Legacy Program, NC Division of Forest Resources. 
http://www.dfr.state.nc.us/tending/tending_legacyoverview.htm 
 
National Coastal Wetlands Conservation Grant Program, U.S. Fish and Wildlife Service.  
http://ecos.fws.gov/coastal_grants/viewContent.do?viewPage=home 
 
National Recreational Trails Program, US Department of Transportation, Federal 
Highway Administration.  
www.fhwa.dot.gov/environment/rectrails/rtbroch.htm 
 
NC Agricultural Development and Farmland Preservation Trust Fund. 
http://www.ncadfp.org/ 
 
NC Clean Water Management Trust Fund grants.  
www.cwmtf.net 
 
NC Ecosystem Enhancement Program, NC Department of Environment and Natural 
Resources.  
http://www.nceep.net/ 
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NC Natural Heritage Trust Fund. 
http://www.ncnhtf.org/ 
 
NC Parks and Recreation Trust Fund, NC Division of Parks and Recreation. 
www.ncparks.gov/About/grants/partf_main.php 
 
NC Natural Resources Conservation Service programs (many). 
http://www.nc.nrcs.usda.gov/programs/ 
 
North American Wetlands Conservation Program, U.S. Fish and Wildlife Service. 
http://www.fws.gov/birdhabitat/Grants/NAWCA/index.shtm 
 
Public Beach and Coastal Waterfront Access Program, NC Division of Coastal 
Management.  
http://dcm2.enr.state.nc.us/access/grants.htm 
 
Section 319 Non-point Source Grants Program, NC Division of Water Quality. 
http://h2o.enr.state.nc.us/nps/Section_319_Grant_Program.htm 
 
Transportation Enhancement Grant, NC Department of Transportation. 
http://www.ncdot.org/financial/fiscal/Enhancement/ 
 
Water Resources Development Project Grant Program, NC Division of Water Resources. 
http://www.ncwater.org/Financial_Assistant 
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Appendix G. Significant Natural Heritage Elements in Lockwood Folly Watershed 

 
Source: www. ncnhp.org/Pages/heritagedata.html 
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