


Overview

This report outlines a group of ten strategies
recommended for implementation by the
Lockwood Folly Watershed Roundtable to
help preserve and, where feasible, to
restore water quality in the Lockwood Folly
River.

The strategies are the result of a long series of deliberations by the citizens
Roundtable, which was appointed by the Board of Commissioners in 2005.
Roundtable Members heard presentations by water quality professionals
and reviewed reports that documented water quality trends and
conditions and that laid out methods to address the project’s goals. Early
in the program, the Roundtable partnered with the NC Environmental
Enhancement Program that brought water quality modeling and
watershed planning expertise to the process. In addition, the
Environmental Enhancement Program provides access to financial
resources to help implement some of the strategies.

The Roundtable also considered an economic study that demonstrated
the financial feasibility of implementing the low impact development
strategy when compared to conventional land development
approaches.

The strategies provide the county with a range of options, including
changes in land development policies, education programs, and site
preservation and retrofit techniques.

Roundtable Members and the planning team that assisted them through
this process are grateful for the opportunity to assist the county with this
important work.
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Strategy 1

(A) Assess water quality risk according to natural systems in watershed
and develop future land use policies and ordinances that fit land
use density and landscape design to the level of water quality risk.

(B) Sewer extension policies that: (1) give priority services to
communities with malfunctioning septic tanks, and (2) ensure that
land use and development policies in sewer service areas are
consistent with risks to water quality.

Findings

Water quality experts from a number of
state agencies presented the
Roundtable with convincing statement
that demonstrated a long-term
deterioration of water quality in the
Lockwood Folly River. These
presentations showed that, between
1980 and the present, widespread
areas in the Lockwood Folly failed to
meet basic water quality standards set
for shellfishing. As a result, the
percentage of the river’s shellfishing
areas that are closed increased from
18% in 1980 to the current level of 55%.
Increasing turbidity and increasing
levels of fecal coliform, an indicator of waste from warm-blooded animals
that is more efficiently transported into the river by alterations in
watershed hydrology, are the culprits. Increasing turbidity and increasing
levels of fecal coliform are a direct result of increased stormwater runoff
due to the effects of urbanization and ditching in the watershed. It is also
suspected that poorly maintained and failing septic tanks are resulting in
water quality impairment.” Prevention of stormwater runoff and proper
sewage treatment are necessary components of the overall water quality
strategy for the watershed.

The volume and intensity of stormwater runoff in the watershed are
strongly linked to built-upon surfaces that are connected through
drainage systems to surface waters. These are the harder surfaces such as

* Studies that may support these linkages are underway through the state’s NCEEP
program.
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asphalt, concrete, rooftops, and highly compacted soils that come with
community development. These built-upon surfaces have a major impact
on the watershed’s natural water balance. They reduce evapo-
transpiration and infiltration of rainwater, and thereby increase- the
volume, velocity, and timing of storm water runoff entering receiving
waters. The increased stormwater runoff carries with it sediment, nutrients,
heavy metals, chemical pollutants, and bacteria and viruses. As the
watershed develops, these impacts will become more pronounced.

The state Division of Water Quality has determined that traditional
stormwater management practices such as curb and gutter, storm drains,
pipes and ponds are failing to protect water quality.

To address the impact of stormwater on water quality, a major goal of the
county’s water quality strategy should be to maintain the watershed’s
natural hydrology at or near the natural state in the watershed. Within
the watershed, the natural landscape has very little surface runoff since
most rainfall infiltrates into the groundwater table or is used by vegetation.
Traditional development approaches generally do not utilize the natural
environment as means for preventing and treating stormwater runoftf.
New development that is properly designed, sited and landscaped so
that it does not directly connect built-upon surfaces with the downstream
surface waters within the watershed, can treat stormwater at its original
source before it reaches sensitive waters of the Lockwood Folly
watershed. The county’s land use policies and its development
management program are major tools that are available to accomplish
this goal.

Development density, location and landscape design are three of the
fundamental variables that determine the effect of built-upon surfaces on
water quality within the watershed. Logically, as overall development
density increases, built-upon surfaces increase. There are two basic ways
to control the impact of these built-upon surfaces on water quality: (1)
maximize pervious areas where water can infiltrate either by minimizing
development density, and/or (2) maximizing areas where stormwater can
infiltrate into the groundwater.

Transportation facilities are another major variable that influence water
quality. According to information from the US EPA, transportation systems
- roads, parking lots, driveways, and the like - can account for a
significant amount of the impervious surface in developed areas. Water
quality policies that set appropriate development standards for highways,
streets, parking lots, and driveways are an essential part of the strategy.
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A study” by the US EPA demonstrates that for a given amount of
development, more compact and higher density development may be
preferable to lower density alternatives. The study concluded the
following:

e Higher-density development scenarios generate less storm water runoff
per house at all scales;

e Higher-density development produces less runoff and less impervious
cover than low-density development for the same amount of
development; and

e Lower-density development impacts more of the watershed for a
given amount of growth.

These finding suggest that “clustering” of appropriately sited development
in higher density nodes combined with low impact development
techniques may be the preferred development pattern from the
standpoint of water quality protection as long as the overall development
density that would occur does not increase substantially. This means that
the success of “cluster” strategies depend upon using non-built upon
areas as part of green space systems that are designed to protect water
quality.

As part of its study of the watershed, the Roundtable reviewed the results
of a Land Suitability Assessment — Water Quality Risk Model, which was
developed as part of the project. This model relies on four factors to
assess water quality risk from land development activities: Soil
Characteristics, Land Cover, Presence of Wetlands, and Proximity to
Surface Water. Mapping produced by the model shows areas in the
following four risk categories:

1. High-value Water Quality Protection Areas — contain coastal
wetlands or non-coastal wetlands that have significant or
exceptional water quality protection functions. These areas
have only limited development potential.

2. Highest Water Quality Risk Areas — due to the soil conditions and
land cover found here, land-disturbing activities in these areas
may cause serious damage to natural systems and water quality.
These areas are suited only for the very lowest intensity
development.

3. Moderate Water Quality Risk Areas - these areas contain soils
and land cover types that have significant limitations for

“ US Environmental Protection Agency, Protecting Water Resources with Higher Density
Development, 2006.
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development activities, but these limitations may be mitigated
by methods such as controls on development density, open
space preservation, tree preservation, and the range of low
intensity development techniques.

4. Lowest Water Quality Risk Areas - these areas have the least
limitations for development from a water quality protection
standpoint. These limitations can generally be addressed by
commonly accepted land use and development practices.

The water quality risk model and associated mapping is not intended to
be a site-specific system. Itis intended only as a planning tool and as an
early warning system that indicates where more intensive site analysis and
more sensitive site planning and development are necessary to protect
water quality. (A map that illustrates the location of these risk areas is
found on page 8.)

The availability of sewer is another important land use planning
consideration from the standpoint of built-upon surfaces and stormwater
runoff. Sewers have the potential to facilitate intensive sprawling
development. Studies in other watersheds have shown that in the
absence of effective land use plans and ordinances (that are designed
specifically to protect water quality) the availability of sewer can
contribute to significant increases in development density with resulting
increases in impervious surfaces. Land use policies should recognize this
possibility and where sewer is available or is extended the policies should
be designed to achieve appropriate density, location and or siting and/or
landscape designs.

Recommendations

1. The range of low impact development (LID) techniques are the
preferred approach to managing stormwater in the watershed;
however, the LID approach can also be a central component of the
land use management process in the watershed. The county should
include specific policies in its Coastal Area Management Act (CAMA)
land use plan update that make clear that LID is the preferred
approach for new development. In addition, it should include a
chapter or section in the proposed Unified Development Ordinance
clarifying that LID techniques are the preferred approach to land use
within the watershed and that such approaches comply with county,
state, and federal performance measures. This approach should
provide regulatory incentives (reduced road widths, density credits,
etc.) that encourage LID as an alternative to traditional development
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designs so that the development community is encouraged to use

these techniques in their new projects.

The county should reduce the amount of impervious surface required

by its development management policies to the maximum extent

practical.

a) The county should review the development standards contained in
its current zoning ordinance and subdivision regulations to ensure
that the minimum level of impervious surface is required for
development. This review should extend to the Unified
Development Ordinance that is currently under development.

b) Since the transportation system accounts for a significant
percentage of the impervious surface in the watershed, the county
should strongly encourage the NCDOT to incorporate LID
techniques to manage stormwater associated with the
development of new facilities and the upgrade or expansion of
existing facilities. The county should encourage NCDOT to use LID
approaches for all new and expanded transportation projects
within the watershed by including a LID transportation policy in its
CAMA land use plan update.

The county’s development review process should incorporate a

system, such as the Water Quality Risk Assessment Model, to identify

sensitive areas where land development activities have a reasonable
probability of degrading water quality.

The county should review the existing zoning ordinance and adjust

density limits upward or downward based on the land suitability

analysis, transportation and sewer infrastructure, population
projections, land use compatibility goals, and other local needs.

The county should adopt land use and development policies in its

CAMA land use plan to protect water quality and these policies should

be implemented through its development management program.

These policies should reflect new regulatory requirements adopted by

the North Carolina General Assembly for NPDES Phase Il counties such

as whether the site drains to SA waters and its proximity to SA waters.

The following are key aspects of these policies.

a) Watershed-wide policies
1) Coastal wetlands are part of the watershed’s most sensitive

natural system and they should not be used or developed for
any purpose other than those water dependent uses that are
allowed by the CRC rules. As an aid for managing the creation
of surfaces in the watershed, these coastal wetlands should not
be considered when calculating total development yield.
i) Throughout the watershed, non-coastal wetlands that have

significant or exceptional water quality protection functions are
vital systems and should be maintained as close to their natural
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ii)

state as possible. These wetlands may be regulated by state of
federal agencies, but the county should apply its own
development guidelines to ensure the proper level of protection.
Jurisdictional non-coastal wetlands should not be provided with
sewer service; however, these areas may be included for
calculations of total development yield.

Hydrologic soil group (HSG) D soils, all of which are classified as
hydric and have a high probability of being wetlands, should not
be developed but rather should be incorporated into site green
space systems. This policy should be included in the CAMA
land use plan.

iv) HSG C soils contain a significant percentage of hydric soils.

These soils have limited development potential and sites that
contain predominantly “C” soils should be limited to very low
development density. These sites should also have significant
areas dedicated to green space. This policy should be included
in the CAMA land use plan.

b) Sites within ¥2 mile and draining to SA waters and unnamed
tributaries of SA waters:
1) While HSG A and B soils are well drained, they are a major factor

i)

in the amount of rainfall that infiltrates the soil rather than runs
off. Even though they have minimal development limitations,
creation of built-upon surfaces on these soils will significantly
increase stormwater runoff. In addition, these soils offer the best
locations for installation of low impact development techniques.
“A” and “B” soils should be: (1) limited to low- development
density as defined by the Phase | NPDES Stormwater program
(12% built-upon area); or (2) developed at higher density using
LID measures that control stormwater runoff to pre-development
conditions. The county should reflect these policies in its CAMA
land use plan update as well as incorporate this strategy directly
into its NPDES Phase Il Stormwater program.

Mature tree cover plays a major role in managing storm water
runoff. Tree cover should be protected to the extent feasible.

6. Cluster development should be considered as a development

practice to the maximum extent feasible as a means to manage

stormwater and to protect valuable water quality features. The density

levels on the cluster area of the site should be consistent with the

density allowed by the zoning of the site. The open space created by
the cluster approach should be planned as part of the overall water

quality protection scheme for the site. In addition, the site should

include a green space system that incorporates sensitive areas such as

wetlands, stream corridors and naturally vegetated areas. This

development option should be available for small parcels as well as

Lockwood Folly River Water Quality Strategy
Roundtable Report, February 2007

6



large tracts and should not require significant additional review

processes.

The county should develop a sewer extension policy that is consistent

with its land use policies that are designed to protect water quality.

a) The county’s sewer service extension policies and programs should
give priority to service for existing development within the
unincorporated area, particularly those developed areas that may
be shown to have septic tank failures. Service to existing areas may
encourage development in close-by areas that can be served by
existing infrastructure and thereby reduce the need for additional
impervious surfaces. Extension policies should encourage low
impact development.

b) The county’s sewer service extension policies should discourage
land uses and development intensities that produce impervious
surface areas that are not consistent with water quality objectives.
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Strategy 2

Incorporate low impact development (LID) technology into county site

design and development policies. The strategy will include methods to

integrate this tool into the County’s existing development management
program.

Findings

Low impact development (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 on a site. 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.

The goals of LID are to:

(1) Preserve open space and minimize land disturbance.

(2) Protect natural systems and processes (drainage ways,
vegetation, soils, and sensitive areas).

(3) Reexamine the use and sizing of traditional site infrastructure
(lots, streets, curbs, gutters, sidewalks) and customize site design
to each site.

(4) Incorporate natural site elements (wetlands, stream corridors,
and mature forests) as design elements.

(5) Decentralize and micromanage stormwater at its source.

Low impact development techniques can provide a variety of benefits to
municipalities, developers, homeowners and the environment. Some of
these benefits include:

e Universally applicable

e Economically sustainable

e Ecologically sustainable

e Added values (lot premiums)

e Increased sales velocity and volume

e Lower costs (construction, maintenance and operation)
e Multiple benefits (air, water, energy and property values)
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North Carolina State University prepared a comparison study on the costs
of traditional development versus the costs of low impact development in
Brunswick County. The result shows that the low impact approach is can
actually be less costly than traditional development techniques. A few
cost comparison studies have been conducted in other parts of the
country, especially Maryland, support this finding.

Recommendations

Lockwood Folly River Water Quality Strategy

1. Brunswick County should publicly support low impact development
as a more effective means, compared to typical current practice,
of managing stormwater and protecting water quality. This public
support will encourage developers to utilize LID techniques and wiill
encourage the public to purchase homes in LID developments.

2. The county should incorporate low impact development as a
preferred strategy to meet post construction stormwater
requirements for the Phase Il NPDES permit requirements.
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The county should review and update the County Stormwater
Manual to reflect the latest low impact development technology.

Brunswick County should also incorporate low impact development
into their local ordinances. Developers would have the option to
use LID or conventional development, as LID would not be
required, just recommended. Local ordinances that contain
potentially excessive impervious surfaces, such as a minimum street
widths, are often the biggest obstacles to low impact
development. Therefore, the incorporation of LID principles into
local county ordinances will help to encourage developers to utilize
these environmentally friendly principles.

Conduct a demonstration project that will showcase low impact
development principles to developers and to the public. This
project will educate developers and citizens about both the
economic and environmental benefits of low impact development
and encourage the use of these techniques throughout the
county. For example, future developments or expansions of county
and public buildings should incorporate low impact development
technologies into the building plans.

A staff specialist in the Brunswick County Department of
Engineering Services should be trained in low impact development.
In addition, the county should sponsor periodic training in low
impact development for both staff and the county’s development
community.

The county should seek to establish an internship program in
partnership with Brunswick Community College that involves
students in coordination in implementation of the overall watershed
strategy and with the public education and outreach program.
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Strategy 3

Coordination of state, local, and federal regulatory programs with
Brunswick County taking lead enforcement role and fostering interlocal
cooperation . Suggest policy changes and financial plan to accomplish.

Findings

Information provided to the Round Table and discussions by Round Table
members indicate that coordination of stormwater and water quality
regulations and enforcement between federal, state, and local agencies
and departments is less than optimal.

Figure 1 illustrates the stormwater permitting system. Currently there are
three major permitting processes in place: the county’s stormwater
ordinance and related stormwater manual; the NC Land Quality Section’s
Soil Erosion and Sedimentation Control regulations that have been in
place since the 1970s; and NC Division of Water Quality’s coastal
stormwater regulations. The county’s subdivision and site plan (zoning)
programs are linked to the county stormwater regulations and the state’s
soil erosion/sedimentation control requirements.

Each of these regulatory programs has some overlap but they tend to be
mutually reinforcing. The county stormwater ordinance conditions county
permits on receipt of a soil erosion and sedimentation control permit. The
county ordinance does not make reference to the state’s coastal
stormwater permit requirements.

The county ordinance provides for a maintenance agreement for all
facilities constructed to meet its requirements. These agreements are
typically between the county and homeowners associations. The county
inspects facilities at least one time per year after construction.

Typical review times for permit applications and stormwater plans are 30
days for soil erosion/sedimentation control; 45 to 60 days for coastal
stormwater plans; and 30 days for the county stormwater permit. These
reviews can take place concurrently.

The county may be authorized to approve soil erosion and sedimentation
control plans and issues permits after making application to the NC Land
Quality Section. The Division of Water Quality is presently developing
regulations for a Universal Stormwater Management Program with goals of
improving the effectiveness of the current regulations and streamlining the
administration of the program. By adopting a model ordinance provided
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by DWQ, the county may administer this program locally. This program will
be implemented in summer 2007. The NC Division of Water Quality has
submitted a preliminary draft Phase Il NPDES permit that contains
provisions similar to the new Universal Stormwater Management Program.
NC DWQ is not able to provide details on this provision at the present time.

Currently the county has a staff of three individuals involved in plan review
and inspections required by the local ordinance. Assuming administrative
responsibility for soil erosion/sedimentation control and the universal
stormwater program would require additional plan reviewers and
inspectors. The following is a reasonable expectation:

Engineer/supervisor $60,000
Assistant/Plan review $38,000
4 Inspectors $144,000

These costs are salary only and do not include benefit costs and typical
overhead.

Three major benefits derive from consolidation of plan approval,
permitting, and inspections: (1) the Brunswick County development
community will see efficiencies in the review process through 1-stop
permitting and possibly some reduction in plan review time; (2) there will
be greater consistency among the 3 permit systems; and (3) the county’s
post-permit inspections will improve the effectiveness of state coastal
stormwater program.

Recommendations

1. The Round Table recommends that the Board of Commissioners
take necessary steps to coordinate stormwater permitting in
Brunswick County. The Round Table concludes that permit
coordination will increase efficiency and will improve the
effectiveness of the permitting system in protecting water quality.

2. The Phase Il NPDES permit should be adopted as the primary tool for
coordinating stormwater permitting by the county. The Phase II
permit provides for local soil erosion and sedimentation control plan
review and may provide for coastal stormwater plan review.

3. The county should establish a fee schedule for plan review and
inspection that makes the program financially self-sufficient to the
extent feasible.
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4.

The county will pursue partnerships with the local governments in

the watershed to ensure the strategy and related programs are
implemented uniformly.
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Strategy 4

Action plan to acquire strategic sites and parcels to protect and restore
water quality.

Findings

As part of the Lockwood
Folly River Water Quality
Strategy, land acquisition of
strategic sites within the
Lockwood Folly River
Watershed is proposed in
order to reduce pollutant
load into the River due to
stormwater runoff, as well as
prevent increased
impervious surface from
development of these lands.
This should assist in reduction of three key environmental health threats:
fecal coliform, freshwater inundation of estuarine areas, and increased
runoff from impervious surfaces.

In reports and presentations to the Roundtable, Amy Lynch (Duke
University) described a three-step for formulating the land acquisition
strategy.

(1) Eliminate parcels that do not meet acreage criteria and
development criteria.

(2) Rankremaining parcels based on hydrologic criteria—risk to water
quality if developed, percent highly saturated soil, and stream
index.

(3) Select from ranked parcels based on values of three different
organizations.

The parcels and sites identified through this process constitute the land
acquisition strategy.

The strategy identifies a number of funding organizations, agencies, and
programs that are available options for funding of the Lockwood Folly
Land Acquisition Strategy.

(1) Clean Water Management Trust Fund
(2) EPA—Targeted Watershed Grant Program
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3
4
(%)
(6)
(7

(8)

EPA—Assessment and Watershed Protection Program Grants
(AWPPG:S)

Environmental Finance Center Network: Directory of Watershed
Resources

The Conservation Trust Land Conservation

The Compton Foundation Environmental Grants

NOAA Community-Based Restoration (CRP)—National and Regional
Partnerships

NCEEP Funding

Recommendations

The county should work to preserve and restore key properties that are
identified. Acquisition priorities should be based on the property selection
criteria developed by the Roundtable. To implement this strategy, the
county should pursue the following steps:

1.

The priority sites identified as a result of the Land Acquisition Strategy

Process should be the basis for selecting potential sites for

acquisition.

The county should establish partnerships with NGOs (North Carolina

Coastal Conservation League, North Carolina Coastal Land Trust,

The Nature Conservancy, etc.) to pursue targeted land acquisition

to preserve high priority properties.

Through these partnerships where NGOs and EEP will take the lead,

the county should actively encourage at least one major property

acquisition (from willing sellers) every two years within the watershed

The county should work with the NCEEP to promote the restoration

of degraded lands with EEP taking the lead on these projects.

Brunswick County should also seek to elevate the status of the

Lockwood Folly River as an important location to invest land

acquisition funds by:

0 Supporting Wild and Scenic Designation of the upper Lockwood
Folly River

0 Supporting the NC Oyster plan that places high priority on the
watershed for oyster protection and restoration

0 Including policy statements in its CAMA land use plan that
promotes land acquisition within the watershed

0 Encouraging the NC Division of Coastal Management to include
the Lockwood Folly Watershed in its CELCP plan (there is no
mention in the current plan)
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6. The county, through its planning process, should develop and map an
open space, or green space, system and use open space values as a
factor in the final selection of sites scheduled for acquisition.
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Strategy 5A

Develop a public education, information, and outreach program.

Findings

The effectiveness of the water
~quality strategy will be greatly

- enhanced by the active
participation and support of the
residents, property owners, and
- visitors of the watershed. The

= strategy aims to increase public
understanding and awareness,
promote better stewardship of

" private lands, and develop

» funding to help sustain

~ watershed programs.

An informed and knowledgeable community is crucial to the success of
the Lockwood Folly Watershed Strategy. A public education and
outreach program will ensure greater support for the program as the
public gains a greater understanding of the reasons why it is necessary
and important. The program will also ensure greater compliance with the
program as the public becomes aware of the personal responsibilities
expected of them and others in the community, including the individual
actions they can take to protect or improve the quality of area waters.

The components of the public education, information, and outreach
strategy are as follows:

(1) technical assistance

(2) advocacy

(3) education

(4) pollution prevention

(5) maintenance

(6) water quality monitoring
(7) assistance with restoration
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There are two main sources of funding opportunities for a public
education and outreach strategy. The 319 Grant Program federal grant
funding from the Environmental Protection Agency to implement non-
point source pollution management projects. The U.S. Environmental
Protection Agency provides funds to state and tribal agencies, which are
then allocated via a competitive grant process to organizations to
address current or potential non-point source pollution concerns. In North
Carolina, the 319 Grant Program is administered by the Division of Water
Quality of the Department of Environment and Natural Resources.

A second source of funding for a public education and outreach
program is the North Carolina Coastal Non-point Source Program Grant
(CNPSP). This grant program is jointly administered by the Division of
Coastal Management and the Division of Water Quality to strengthen the
links between Federal and State coastal zone management and water
quality management programs to enhance State and local efforts to
manage land use activities that degrade coastal waters and coastal
habitats.

Recommendations

1. Brunswick County should create a permanent staff position to assist
in implementation of the Lockwood Folly River water quality
strategy, including the education and outreach program. The
position will be in charge of implementing and overseeing the
various Lockwood Folly River water quality strategies: include low
impact development, land acquisition, coordination with other
programs such as coastal management and non-coastal wetlands,
a living shorelines program, a working waterfront program, and so
on.

2. The county should establish an adequate annual budget to support
the education and outreach program activities.
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Strategy 5B

Recognize the environmental and cultural significance of the Lockwood
Folly River through Wild and Scenic River designation.

Findings

Arriver is eligible for the Wild and Scenic River designation if it is a free-
flowing river with “outstandingly remarkable” values (ORV) as described in
the Wild and Scenic River Act of 1968. These values include outstanding
and remarkable scenic, recreational, geologic, fish and wildlife, historic,
cultural, or other similar values. There are three classifications of WSRs: (1)
wild, (2) scenic, and (3) recreational. Each of these classifications is
described below:

(1) WILD: Rivers, or sections of rivers, that are free of impoundments,
generally inaccessible, except by trail (no roads), with watershed or
shorelines essentially primitive, and having unpolluted waters.

(2) SCENIC: Rivers having the same characteristics as wild, but
accessible in places by roads. These rivers are usually more
developed than wild rivers and less developed than recreational
rivers.

(3) RECREATIONAL: Rivers, or sections of rivers that remain largely
natural in appearance but are readily accessible by road or
railroad. These rivers may have some development along the
shoreline and may have had some impoundment or diversion in the
past.

The upper Lockwood Folly River will be eligible for the scenic and
recreational river designation.

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 licensing or
permitting hydroelectric dams or major diversions on these streams, and
federal agencies are prohibited in assisting any water resource projects
that may directly affect designated rivers. However, the designation does
not affect private land and does not give additional power to the federal
government over private landowners.
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In other words, scenic or recreational designation will allow current river
and land uses to continue while preventing Federal projects that will
degrade the outstanding qualities of the river. In addition, the
designation will bring local and regional attention to the beauty and
pristine nature of the river, and it will support the county’s education,
information, and outreach program.

In coastal, and largely rural, Brunswick County, fishing, shellfishing, and
tourism functions of the Lockwood Folly River and estuary are integral to
the economy and natural heritage of residents. However, some of the
most rapid population growth in coastal North Carolina is taking place in
Brunswick County. More and more people will be using the river in
coming years whether the designation is made or not. The designation
will raise awareness about the special values of the river and will help us
all landowners and the general public) be better stewards of this
remarkable river. For example, one of these special values is the
presence of the American alligator in the Lockwood Folly River. This
inhabitance is considered rare because the alligator is at the
northernmost part of its range.

The primary benefit of the designation of the Lockwood Folly River is the
increased opportunities that public money might be available to buy land
or easements from willing property owners. Having more land available
for public uses such as hunting and camping will help accommodate
growing public demand for such areas and reduce pressures and
conflicts with private property owners. The designation also assures that
activities on federal lands are consistent with Scenic and Recreational
qualities of the river.

In addition, the North Carolina Wetlands Restoration Program (NCWRP)
has identified the Lockwood Folly River watershed as an area with the
greatest need and opportunity for stream and wetland restoration efforts.
The Lockwood Folly River has also been designated as a primary nursery
area for fish, shrimp, and shellfish. This watershed is still relatively
undeveloped and further degradation can be prevented. The
designation will recognize the environmental and cultural significance of
the Lockwood Folly River.
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Recommendations

Brunswick County should take steps to designate the Upper Lockwood
Folly River and a Wild and Scenic River:

1. The Board of Commissioners should adopt a resolution stating that it
is the intent of the county to pursue the designation.
2. The Board of Commissioners should enlist the support of its

congressional delegation to move the project through the federal
study and designation process.

Lockwood Folly River Water Quality Strategy
Roundtable Report, February 2007
22



Strategy 6

Protect stream edges in the watershed by implementing a Living
Shorelines program.

A living shoreline is an innovative approach to shoreline stabilization that
combines various stabilization methods to control shoreline erosion, while
restoring and/or preserving the characteristics of the estuarine marshes
and upland buffers. Living shoreline typically use a low rock sill to absorb
wave energy. Behind the sill, wetland vegetation is planted to restore the
lost habitat, provide a stormwater buffer, and reduce erosion.

Brunswick County’s coastal marsh systems provide critical nursery habitat
for many recreationally and commercially valuable fisheries. Wetlands
provide direct and indirect food sources for countless animals, and they
filter out pollution and sediment from stormwater runoff. In this way,
wetlands protect the water quality, by acting as the “kidneys” of the
estuary. Because they absorb stormwater and wave energy, marshes
provide flood protection and erosion control. Coastal marshes are also a
very important part of North Carolina’s natural heritage and beauty, and
are closely associated with the health of the estuaries’ shellfish areas.

The county’s coastal marshes are declining, and will continue to do so in
the coming decades due to storms, boat wakes, development impacts
and sea level rise. The North Carolina Ecosystem Enhancement Program is
encouraging demonstration of “Living Shorelines” projects along the
estuarine coasts of North Carolina. Broadly refined, a “Living Shorelines”
project is an innovative approach that combines various stabilization
methods to control shoreline erosion, while restoring and/or preserving the
characteristics of the estuarine marshes and upland buffers.

Living Shoreline approaches allow property owners to choose a
protection method that will 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. Vertical walls
and riprap revetments do not absorb wave energy like sloping
vegetation. Instead, the energy is reflected back along the shoreline,
which can increase the erosion in these areas and scour marshes that
naturally grow here. Bulkheads replace the broad, diverse tidal area with
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a vertical surface, greatly reducing the potential habitat for numerous
estuarine animals that rely on these fringes to survive.

The Ecosystem Enhancement Program is seeking opportunities to restore
coastal marsh along coastal Brunswick County by encouraging people to
participate in a living shorelines program.

Recommendations

1. Brunswick County should support the EEP Living Shorelines Program
and help promote it to the public. Potential cost sharing for
restoration projects should be a centerpiece of the promotion
program.

2. The county should consider conducting a public living shoreline
demonstration project that could be showcased as a public
education facility.

3. Brunswick County should consider incorporating language
supporting living shorelines in policy documents such as the CAMA
land use plan.
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Strategy 7

Identify sites for water quality “retrofit” to reduce or eliminate unwanted
runoff.

Findings

Retrofitting and restoration
are possibly the most
challenging aspects of
water quality protection
and improvement.
However, given that
portions of the Lockwood
Folly River are already
degraded under exiting
land use conditions,
diligent efforts must be
made to reduce
stormwater runoff and
pollutant loads from the
areas already developed.

The Lockwood Folly River is currently on the 303(d) list of impaired waters in
North Carolina due to levels of fecal coliform bacteria that exceed
standards for SA waters. The Lockwood(s) Folly LWP - Preliminary Findings
Report prepared by NCEEP identified fecal coliform loading and the
potential for excess nutrient loading as primary stress factors to watershed
functions in the Lockwood(s) Folly LWP study area.

There is still significant potential to guide new growth so as to avoid and
minimize new water quality problems in the areas of the watershed that
have yet to be developed. However, existing sources of impairment of
the river have not yet been fully evaluated or addressed. The Roundtable
Water Quality Process is an outgrowth of the County’s recognition that
existing federal, state and local land use management in the watershed
will need to be improved if the river is to be restored and adequately
protected. The County’s Phase Il NPDES permit application supports this
effort.

Lockwood Folly River Water Quality Strategy
Roundtable Report, February 2007
25



In addition to the efforts of the County, the North Carolina Ecosystem
Enhancement Program (NCEEP) selected the Lockwood(s) Folly
Watershed for development of a Local Watershed Plan (LWP). The LWP
will identify and prioritize restoration and management opportunities to
protect and improve the functions of the watershed. Specifically these
efforts will include identification and prioritization of opportunities to retrofit
stormwater BMPs to already developed areas of the watershed to reduce
non-point source pollutant loads of nutrient and fecal coliform.

All the primary stress factors identified in the watershed can be attributed
to the adverse impacts of urban stormwater runoff. Reduction of these
factors offers a strong opportunity to realize multiple benefits through the
retrofitting of stormwater BMPs, primarily stormwater wetlands and
detention ponds, which can reduce fecal coliform and nutrient loads, as
well as reducing peak storm flow and stream erosion.

NCEEP will conduct a detailed assessment of the watershed as part of the
LWP effort. This assessment will allow for identification of those portions of
the study area having the greatest potential to deliver pathogens and
nutrients to the River under both existing and future land use conditions.
The LWP will identify a list of potential BMP retrofit sites in those areas
identified as high-risk sources for fecal coliform and nutrient loading. The
suitability of potential retrofit sites will be further evaluated through field
reconnaissance and/or the input of local planners and stormwater
managers, and opportunities will be prioritized on the basis of feasibility
and cost-effectiveness. Also, the LWP will describe potential sources of
funding and assistance for implementation will be identified.

Recommendations

1. Support the development of, and give high priority to, the
implementation of targeted stormwater BMPs identified in the
NCEEP Local Watershed Plan.

2. Identify a central county staff position (see Strategy 6B) that, in
conjunction with NCEEP efforts, will explore the feasibility and
funding for retrofitting the County Government Complex with
appropriate stormwater BMPs as a demonstration project.
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Strategy 8

Develop financial incentive program that encourages developers to take
alternative approaches that support water quality objectives.

Findings

Round Table Members have discussed the concept of a financial
incentive program that encourages the real estate development
community to use alternative site design and development approaches
that are consistent with the water quality goals in the watershed. Such a
program recognizes that there may be both monetary and organizational
costs associated with formulating new site planning and development
models to address the issues necessary to protect water quality.

The Round Table identified three potential options for providing financial
incentives. One of these options is the traditional donation of fee simple
title or a development easement to conservation land to a qualified land
trust or conservancy. Such a donation qualifies for federal income tax
deductions and in North Carolina, the donation brings either a tax
deduction or a tax credit. The tax credit is limited to 25% of the value of
the donation up to $500,000 for a corporation and $250,000 for an
individual. Other tax credit programs, such as the historic preservation tax
credit and the low income housing tax credit, generate immediate cash
for the donor entity through a syndication process. However, syndication
of the conservation tax credit is not feasible due to the limit of 25% of
value and the caps on individuals and corporations.

One of the difficulties with donations is that they may be paper-work
intensive and require the services of real estate appraisers and attorneys.
In addition, it may be difficult to find an organization to accept donations
of small tracts of land. Creation of a county trust that could coordinate
the donation of property and easements, transfer suitable property to an
established land trust, and retain and manage donated property and
easements not suited for transfer.

Related to tax-advantaged donations, the ad valorem tax treatment of
conservation land can be a major factor in the owners decision-making
concerning development. The county tax office has the ability to assign
use-values that can defer property taxes.
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A second option is to purchase land or development rights using a public
or NPO trust fund. Even if the purchase price is limited to a portion of the
appraised value, say 50%, the ability to generate cash may be more
attractive to a development organization than a tax deduction or tax
credit. Some local governments have been successful in using the NC
Clean Water Trust Fund to purchase land in this manner.

A third option is a process called transfer of development rights, or TDR.
TDR is a method for protecting land by transferring the “rights to develop”
from one area and giving them to another. What is actually occurring is a
consensus to place conservation easements on property in critical water
quality areas while allowing for an increase in development densities or
“bonuses” in other areas that are being developed. The costs of
purchasing the easements are recovered from the developers who
receive the building bonus.

The transfer of development rights is not a new concept. TDRs have been
used in other areas of the country for the preservation or protection of
open space, natural resources, farmland, and urban areas of historical
importance. TDRs also have been used to secure land for solid waste
facilities and for the protection of golf courses. More than 20 states have
enacted or amended statutes accommodating the TDR concept.

TDRs are regulatory tools designed to facilitate land-use planning. Unlike
most land use plans, the transfer of development rights requires much
more certainty of where development will happen and where it will not.
TDR programs cannot be established in the absence of a detailed land
use plan.

Cluster development is a simpler, on-site version of the TDR concept.
Essentially, the cluster development concept allows owners and
developers to relocate permitted residential units from conservation areas
to on-site areas that have higher levels of development suitability. The
result is to protect sensitive areas and increase density in more suitable
areas.

Recommendations

1. The county should develop a simple, effective mechanism
encourages donation of conservation land to appropriate non-
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profit conservation organizations. In conjunction with this strategy,
the county should consider designating and training a staff person
to provide this assistance:
a. Property owners should be informed about the benefits and
requirements for donating conservation land;
b. Assistance should be available to help property owners
complete the due diligence process required for donations; and
The county tax office should ensure that designated conservation
lands within subdivisions receive maximum favorable ad valorem
tax treatment.
The county should work with its state and national organizations to
explore the feasibility of increasing the percentage of value and
the tax credit caps on the conservation land tax credit program.
Increasing these levels will it more likely that the program will be
utilized.
Developers should have access to a streamlined development
review process to encourage cluster development, flexible site
planning and development, and other LID techniques that support
water quality objectives.
As a long-term option, the county should consider a TDR program.
Preparation of a detailed operation plan is a first step in this process.
The plan will provide significant details on operation and the
requirements for state and local legislation.
The county should assess the feasibility of a conservation land trust
fund for fee simple purchase or to purchase development rights for
key properties in the watershed.
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Strategy 9

Develop a working waterfront program that assists in the preservation of
traditional waterfront businesses, such as fish houses and commercial
marinas, and public access, such as boat ramps and fishing piers.

Findings
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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 with remaining in
place. The strategy will also take advantage of funding sources for the
preservation of public access points.

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.
Lockwood Folly River Water Quality Strategy
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In coastal, and largely rural, Brunswick County, fishing and shellfishing
functions of the Lockwood Folly River and estuary are integral to the
economy and natural heritage of the residents. However, some of the
most rapid population growth in coastal North Carolina is taking place in
Brunswick County. Good planning is the key to saving the working
waterfront. These plans involve people from the area sitting down and
coming up with a vision for their communities. In other words, the
community needs to decide what’s worth saving. Local governments
can then fashion ordinances that enforce the goals and polices of the
land-use plan. Optional categories in zoning ordinances can protect
commercial fish houses or allow people to build boats in their front yards.
Special cultural or conservation overlays can protect water quality or a
place’s ethnic or cultural identity.

There is a variety of funding sources available to help save the working
waterfront, including loans, municipal bonds, grants, donations, and local
taxes. For example, Brunswick County can seek financial assistance for
public access from the state through the North Carolina Park and
Recreation Trust Fund. This fund provides annual dollar-for-dollar matching
grants. In addition, the local government can purchase land by issuing
general obligation bonds. General obligation bonds require approval by
the public and are backed by the full faith and credit of the local
jurisdiction issuing the bonds. Several local jurisdictions in North Carolina
have successfully issued bonds for open space preservation. Local
governments can spend the money on public boat access as well as the
purchase of development rights from marinas and boatyards.

The Division of Coastal Management, under the Coastal Area
Management Act (CAMA) is one of the largest sources of public access
grants, awarding about $1 million a year in matching grants to local
governments. Local governments may use access grants to construct
low-cost public access facilities, including parking areas, restrooms, dune
crossovers and piers. Towns and counties may also use the grants to
replace aging access facilities. In addition, local governments can use
the funds to help acquire land for access sites or to revitalize urban
waterfronts.

Recommendations

1. Brunswick County is currently updating their land-use plan as
required by the Coastal Area Management Act (CAMA). Specific
policies on working waterfronts should be included in this plan, as
well as in municipal plans, such as the Varnamtown Workbook Plan.
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The first step in this process is to complete an inventory of what
currently exists, in terms of public access points and commercial
businesses, such as fish houses. CAMA allows for the protection of
traditional access, but these access points must first be inventoried
before they can be protected. The county should also look at
models from other states, such as Maine and Florida, which have
incorporated a variety of working waterfront policies into their land-
use plans. For example, the state of Maine has developed
waterfront ordinances that specify how municipal waters and
waterfront facilities will be managed. By delineating what activities
will occur where, ordinances establish consistent rules and help to
minimize conflicts. Maine’s Working Waterfronts Initiative also
includes the outright purchase of shorefront lands as well as
securing easements that provide permanent guaranteed access
for working fishermen. The Working Waterfront Initiative also
supports water-dependent businesses through the private sector,
such as commercial loans, leases and new markets, and through
the public sector, such as low-interest loans, guarantee funds, and
technical assistance. In addition, the state of Florida has
developed a Marine Management Strategic Plan to address their
working waterfront concerns. Brunswick County can use other
states’ programs, such as Maine’s Working Waterfront Initiative and
Florida’s Marine Management Strategic Plan, as models for their
own working waterfront program.

The county should quickly develop a public access plan that
identifies and utilizes sources of funding for land acquisition of
priority areas. For example, the town of Emerald Isle is in the
process of buying a local fishing pier to save it from development
and to keep it open for public use. There are a variety of funding
sources available for priority land acquisition, including CAMA and
the North Carolina Park and Recreation Trust Fund. These funds wiill
allow the county to purchase working waterfront land, such as piers
and boat ramps, and to keep this land available to the public and
to working fishermen.

The county should expand its paddle trail and access plan to
include projects in the Lockwood Folly River and its tributaries.

Public access is one of the keys to maintaining a working
waterfront. In addition, CAMA requires counties to address and
develop a plan for public access. The county should encourage
varied waterfront uses, such as commercial fish houses, industrial
and recreational marinas and recreational fishing piers. The
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Brunswick County local government should consider using their
zoning and subdivision authority to require that new development
set aside space for public and commercial access. For example,
local governments have the authority to require access for
commercial fishermen in any new marina—even those built for
private real estate development.

The Brunswick County local government should consider
establishing a fund, through activities such as bond referendums,
that provide money to buy development rights or conservation
easements to land that is ecologically or culturally significant or that
provide waterfront access to commercial or recreational fishermen
and the public.

Oak Island Mayor John W. Wereen and Lockwood Folly Roundtable
member and developer Buddy Milliken will represent Brunswick
County interests on the recently appointed Waterfront Access
Study Committee created by Senate Bill 1352. The committee is
charged with preparing a report for the Joint Legislative
Commission on Seafood and Aquaculture by early next year. The
report will include information about land use management and
zoning, shoreline development trends and tax assessment trends.
The report will also include possible incentives and management
tools to preserve waterfront diversity.

The county should support efforts that allow people with moderate
incomes to continue to live in the Lockwood Folly Watershed. This
may be done through a workforce housing plan that will allow
moderate income residents to continue to live within the
watershed.
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