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INTRODUCTION

Wilmington, North Carolina is bounded on the west by the Cape Fear River
and on the east by Middle, Greenville and Masonboro Sounds. These
sounds are part of the Intracoastal Waterway that runs along the coast of
the Atlantic Ocean. These water bodies, and the small coastal creeks that
fiow into them, are major contributors to Wilmington’s high quality of life.

Attracted by this high quality of life, the area has experienced a high rate of
population growth and economic activily. Along with growth has been
concurrent expansion of impermeable surfaces in the watersheds that drain
into the Cape Fear estuary and the small estuaries on the mainland side of
the sounds. Rainwater runoff from these surfaces carry a variety of
physical, chemical and biological pollutants into these creeks. Research
has demonstrated that when impervious surface coverage of a watershed
(i.e. parking lots, driveways, rooftops, sidewalks), exceeds 10%, water
quality of urban streams and tidal creeks can deteriorate. Impervious
surfaces concentrate pollutants, prevent infiltration of rainwater, increase
polluted runoff and increase flooding. However, according to other sources
at the North Carolina Department of Environment and Natural Resources
(NCDENR), the extent to which impervious cover contributes to water
quality degradation can be dependent on topography, hydrology,
hydrography, soil type, depth to ground water, vegetative cover and land
use.

Along the sounds, pollutants have caused numerous tidal creeks to be
closed to shell fishing. On the Cape Fear River side, Greenfield Lake and
Burnt Mill Creek have non-supporting use ratings according to the Cape
Fear River Basin Plan. Both of these waterbodies are Class C freshwaters
with a supplemental classification as swamp waters (SW). Class C is
defined by the State as freshwaters protected for secondary recreation,
fishing, aquatic life including propagation and survival, and wildlife. All
freshwaters are protected for these uses at a minimum. Class SW refers to
waters which have low velocities and other natural characteristics which are
different from adjacent streams.

1

In January of 1999, the Wilmington City Council requested the City staff to
make recommendations for changes that could be made in the existing
development policies and ordinances to lessen the impact of new
development on the surface waters of the City. The recommendations
could involve the City subdivision and zoning ordinances, storm water
management practices, and the Technical Standards Manual or necessary
changes in New Hanover County or the State of North Carolina regulations.

On September 7, 1899, Wilmington City Council and New Hanover County
Board of Commissioners adopted the Wilmington — “New Hanover County
CAMA Land Use Plan Update & Comprehensive Plan” (hereinafter referred
to as the “Comprehensive Plan”). The Comprehensive Pian set forth a
series of policies and implementing actions to govern the future of the two
jurisdictions. Many of those policies and implementing actions are directly
relevant to the impacts of the built environment on not only surface waters
of the City, but on the water quality of the unincorporated areas as well.
Obviously, recommendations emerging from City Council’s charge to staff
should be consistent with the intent of the Comprehensive Plan.

The Watershed Protection Roundtable

To assist in formulating recommendations to Council, the staff proposed
forming a commitiee of citizens with interest and knowledge in the
interactions between development and managing surface water quality.
The resulting committee became the Watershed Protection Roundtable.

To focus the work of the Roundtable, staff recommended using a
publication entitled “Better Site Design: A Handbook for Changing
Development Rules in Your Community” (referred to as the “Better Site
Design Handbook™), produced by the Center for Watershed Protection, a
private, non-profit organization headquartered in Ellicott City, Maryland.
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Better Site Design Handbook

The Better Site Design Handbook outlines 22 model development principles
that, when applied together, measurably reduce impervious cover, conserve
natural areas and reduce storm water pollution from new development.
Other benefits when applying these principles include lower construction
costs, more open space and easier compliance with environmental
regulations. These principies are broken down into three categories or
habitats as described in the Better Site Design Handbook:

= Streets and Parking Lots (Habitats for Cars)

= [ ot Development (Habitats for People)

= Conservation of Natural Areas (Habitats for Nature)

The 22 principles provide design guidance for economically viable, yet
environmentally sensitive development. Local officials, planners and
developers can use the principles as benchmarks to assess where existing
standards might be changed to conserve natural areas, prevent pollution
from runoff and reduce impervious cover,

The Better Site Design Handbook authors recognized that these principles
must be adapted to reflect the unique characteristics of each community.
The purpose of this local Roundtable was to determine how the principles
may apply to the Wilmington area. The principles should be considered
with the larger economic and environmental goals that are outlined in plans
for comprehensive growth management, resource protection and watershed
management.

A Unified Development Ordinance for the City and County
Implementation of a significant number of policies contained in the

Comprehensive Plan depend upon developing a Unified Development
Ordinance (UDQ). Work on the UDO began in 1997.

With the adoption of the Comprehensive Plan, the pace of work on the UDO
was accelerated. A Unified Development Ordinance Oversight Commitiee
was seated to advise City and County ‘staff in drafting a final version of an
ordinance that combines the majority, if not all, of the development related
ordinances in a single document for submission to Council and the
Commissioners for adoption.

The recommendations developed by the Watershed Protection Roundtable
are consistent with the intent of the Comprehensive Plan. They can be
used by the City and County planning staffs and members of the UDO
Oversight Committee in drafting relevant sections of the UDO.

How Well Do Existing Rules Compare to the Model Development
Principles?

The Better Site Design Handbook provides a worksheet to help assess how
well current regulations and policies stack up against the model
development principles. The initial review of this worksheet revealed a
score of 62 out of a possible 100 when assessing current City
requirements. Some regulatory changes during the Roundtable process
added five points, moving the score to 67 as shown in Table 1 in the
attached Codes and Ordinances Worksheet. The Handbook recommends
that a score less than 80 may warrant systematic reform to local
development rules. If all of the recommendations in this report are adopted,
the score of our assessment would change from 67 to 88. The
improvements are shown in Table 2, Watershed Roundtable
Recommendations Summary.

Roundtable Committee Activities

Over the past two years and in more than 30 meetings, the Roundtable
Committee reviewed each of the individual principles, recommended
practices and current City, County or State requirements. Open discussions
were held among the committee members as they developed
recommendations. The Committee went on a field trip to learn more about
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stream buffers. In addition, several guests were invited to speak about their
area of expertise as it related to specific principles. Those guests included:
Camilla Herlevich — North Carolina Coastal Land Trust

Beth Easley — New Hanover County Erosion Control Specialist

Bonnie Duncan — North Carolina Wetlands Restoration Program

Staff then prepared a draft report for the Committee to review and provide
comments. Several additional meetings were held in order to review the
draft report.

Comprehensive Plan and Unified Development Ordinance

The City of Wilmington and New Hanover County have experienced a high
level of population and employment growth throughout the 1990’s. This
growth is exerting increasing pressure on the City and County’s ability to
provide services, insure wise development of the land and minimize further
degradation of our resources and loss of our natural landscape. The intent
of the Wilmington — New Hanover County CAMA Land Use Plan Update
and Comprehensive Plan is to address the needs of both governments in
dealing with these growth pressures. The plan was adopted by the City
Council and the County Board of Commissioners on September 7, 1999.

This report will provide guidance and recommendations to the UDO
Oversight Committee in their development of Ordinance language. A unified
City-County development ordinance is a significant element in implementing
the Comprehensive Plan.

Recommendations Summary and Implementation

Table 2 summarizes the recommendations of the Roundtable Committee
members, identifies the entity responsible for the regulation to be modified
or action to be performed and any changes to the assessment score. The
Committee members recognize that these recommendations are only a
step in the process towards modifying existing regulations. They also
recognize that any modifications that are made are only a part of the overall
improvement or protection of the watersheds in New Hanover County.
Specific examples of how this information may be used include:
+ Conditional criteria in Special Use Permits, Special Use Districts
and Subdivision Review recommendations;
e Suggestions for better site design at the Technical Review
Committee (TRC);
Changes to the Zoning Ordinance and Subdivision Regulations;
e Additional options for infrastructure design in the Technical
Standards Manual.

The protection of our water resources is essential to the economic vitality
and quality of life in Wilmington and New Hanover County. These
recommendations have been developed for the purpose of protecting our
water resources and reducing the impact of future development. The
implementation of these recommendations will improve the ability to meet
some of the goals established in the Comprehensive Plan. They are only a
part of the overall improvement/protection of the water resources in New
Hanover County. Further efforts will need to be pursued in public
awareness, education and structural best management practices.

Watershed Roundtable Committee Report, July 2001 “! a



TABLE 1

Codes and Ordinances Worksheet
1. Street Width - Total point score: 4 out of 7

a. What is the minimum pavement width allowed for streets in low density residential developments

that have less than 500 average daily trips (ADT)? 18 feet 4 points
If the answer is between 18-22 feet, award 4 points

b. At higher densities, are parking lanes allowed to also serve as traffic lanes (i.e., queuing streets)? 0 points
No

If the answer is YES, award 2 points

2. Street Length - Total point score: 1 outof 1

a. Do street standards promote the most efficient street layouts that reduce overall street length? 1 point
Yes

If the answer is YES, award 1 point

3. Right-of-Way Width - Total point score: 4 out of 4

a. What is the minimum right-of-way (ROW) width for a residential street? 40 feet 3 points
If the answer is less than 45 feet, award 3 points

b. Does the code allow utilities to be placed under the paved section of the ROW? Yes 1 point

If the answer is YES, award 1 point

4. Cul-de-Sacs - Total point score: 3 out of 5
a. What is the minimum radius allowed for cul-de-sacs? 40 feet 1 point

If the answer is less than 35 feet award 3 points
If the answer is 36 feet to 45 feet, award 1 point

b. Can a landscaped istand be created within the cul-de-sac? Yes 1 point

If the answer is YES, award 1 point
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TABLE 1
c. Are alternative turn arounds such as "hammerheads” allowed on short streets
in low density residential developments? Yes 1 point

If the answer is YES, award 1 point

5. Vegetated Open Channels — Total point score: 2 out of 4
a. Are curb and gutters required for most residential street sections? Yes 0 points
If the answer is NO, award 2 points

b. Are there established design criteria for swales that can provide
stormwater quality treatment (i.e., dry swales, biofilters, or grass swales)? Yes 2 points

If the answer is YES, award 2 points

6. Parking Ratios - Total point score: 3 out of 5

a. What is the minimum parking ratio for a professional office building
(per 1000 ft2 of gross floor area)? 3.33 spaces 0 points

If the answer is less than 3.0 spaces, award 1 point

b. What is the minimum required parking ratio for shopping centers
(per 1,000 ft2 gross floor area)? 5 spaces 0 points

If the answer is 4.5 spaces or less, award I point
¢. What is the minimum required parking ratio for single family homes (per home)? 1 space 1 point
If the answer is less than or equal to 2.0 spaces, award 1 point

d. Are the parking requirements set as maximum or median
(rather than minimum) requirements? Yes 2 points

If the answer is YES, award 2 points
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TABLE 1
7. Parking Codes - Total point score: 3 out of 4

a. Is the use of shared parking arrangements promoted? Yes \ 1 point
If the answer is YES, award 1 point
b. Are model shared parking agreements provided? Yes 1 point
If the answer is YES, award 1 point
c. Are parking ratios reduced if shared parking arrangements are in place? No 0 points
If the answer is YES, award X point
d. If mass transit is provided nearby, is the parking ratio reduced? Yes 1 point
If the answer is YES, award 1 point
8. Parking Lots - Total point score: 4 out of 5
a. What is the minimum stall width for a standard parking space? 8 feet 1 point
If the answer is 9 feet or less, award 1 point
b. What is the minimum stall length for a standard parking space? 18 feet 1 point

If the answer is 18 feet or less, award 1 point

c. Are at least 30% of the spaces at larger commercial parking lots required to have smaller dimensions .
0 points
for compact cars? No

If the answer is YES, award 1 point

d. Can pervious materials be used for spillover parking areas? Yes 2 points

If the answer is YES, award 2 points
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TABLE 1

9. Structured Parking - Total point score: O outof 1

a. Are there any incentives to developers to provide parking within garages rather than surface

parking lots? No 0 points
If the answer is YES, award 1 point
10. Parking Lot Runoff - Total point score: 4 out of 4
a. Is a minimum percentage of a parking lot required to be landscaped? Yes 2 points
If the answer is YES, award 2 points
b. Is the use of bioretention islands and other storm water practices within landscaped areas or .
2 points
setbacks allowed? Yes
If the answer is YES, award 2 points
11. Open Space Design - Total point score: 7 out of 8

a. Are open space or cluster development designs allowed in the community? Yes 3 points
If the answer (s YES, award 3 points. If the answer is NO, skip to question No. 12
b. Is land conservation or impervious cover reduction a major goal or objective of the open 1 point
space design ordinance? Yes
If the answer /s YES, award 1 point
c. Are the submittal or review requirements for open space design greater than those for 0 boi

- points
conventional development? Yes
If the answer is NO, award 1 point
d. Is open space or cluster design a by-right form of development? Yes 1 point

If the answer is YES, award 1 point
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TABLE 1

e. Are flexible site design criteria available for developers that utilize open space or cluster
design options (e.g, setbacks, road widths, iot sizes) Yes

2 points
If the answer is YES, award 2 points

12. Setbacks and Frontages - Total point score: 4 out of 6
a. Are irregular lot shapes (e.q., pie-shaped, flag lots) allowed in the community? Yes 1 point

If the answer is YES, award 1 point

b. What is the minimum requirement for front setbacks for a one half (/2) acre residential

lot? 30 feet
0 points

If the answer is 20 feet or less, award I poinf

c. What is the minimum requirement for rear setbacks for a one half {(/2) acre residential lot?

25 feet 1 point
If the answer is 25 feet or less, award 1 point

d. What is the minimum requirement for side setbacks for a one half (/2) acre residential lot?
10 feet

0 points
If the answer is 8 feet or less, award 1 point

e. What is the minimum frontage distance for a one half (/2) acre residential lot? 80 feet 2 points
If the answer is less than 80 feet, award 2 points

13. Sidewalks - Total point score: 5 out of 6

a. What is the minimum sidewalk width allowed in the community? 4 feet 2 points
If the answer is 4 feet or less, award 2 points
b. Are sidewalks always required on both sides of residential streets? No 2 points

If the answer is NO, award 2 points
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TABLE 1
c. Are sidewalks generally sloped so they drain to the front yard rather than the street? No

0 points
If the answer is YES, award I point
d. Can alternate pedestrian networks be substituted for sidewalks {e.g., trails through common 1 point
areas)? Yes
If the answer is YES, award I point
14. Driveways - Total point score: 4 out of 6
a. What is the minimum driveway width specified in the community? 10 feet and 23 feet 0 points
If the answer is 9 feet or less (one lane) or 18 feet {two lanes), award 2 points
b. Can pervious materials be used for single family home driveways (e.g., grass, gravel, porous .
2 points
pavers, etc)? Yes
If the answer is YES, award 2 points
¢. Can a "two track" design be used at single family driveways? Yes 1 point
If the answer is YES, award 1 point
d. Are shared driveways permitted in residential developments? Yes 1 point
If the answer is YES, award 1 point
15. Open Space Management - Total point score: 5 out of 6
a. Does the community have enforceable requirements to establish associations that can .
. 2 points
effectively manage open space? Yes
If the answer is YES, award 2 points
b. Are open space areas required to be consolidated into larger units? Yes 1 point
If the answer is YES, award 1 point
¢. Does a minimum percentage of open space have to be managed in a natural condition? No 0 points

If the answer is YES, award 1 point
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TABLE 1

d. Are allowable and unallowable uses for open space in residential developments defined? Yes 1 point
If the answer is YES, award 1 point

e. Can open space be managed by a third party using land trusts or conservation easements?

Yes 1 point

If the answer is YES, award 1 point

16. Rooftop Runoff - Total point score: 4 out of 4
a. Can rooftop runoff be discharged to vard areas? Yes 2 points

If the answer is YES, award 2 points

b. Do current grading or drainage requirements allow for temporary ponding of storm water on 2 poi
points

front yards or rooftops? Yes

If the answer is YES, award 2 points

17. Buffer Systems - Total point score: 0 out of 4

a. Is there a stream buffer ordinance in the community? No 0 points
If the answer is YES, award 2 points

b. If so, what is the minimum buffer width? NA 0 points
If the answer is 75 feef or more, award 1 point

c. Is expansion of the buffer to include freshwater wetlands, steep slopes or the 100-year 0 poi
- . points

floodplain required? NA

If the answer is YES, award 1 point

18. Buffer Maintenance - Total point score: 0 out of 4

a. Does the stream buffer ordinance specify that at least part of the stream buffer be

maintained with native vegetation? NA 0 points

If the answer is YES, award 2 points
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TABLE 1

b. Does the stream buffer ordinance outline allowable uses? NA 0 points
If the answer is YES, award 1 point
¢. Does the ordinance specify enforcement and education mechanisms? NA 0 points
If the answer js YES, award 1 point

19. Clearing and Grading - Total point score: 3 out of 3

a. Is there any ordinance that requires or encourages the preservation of natural vegetation

at residential development sites? Yes 2 points
If the answer is YES, award 2 points
b. Do reserve septic field areas need to be cleared of trees at the time of development? No 1 point
If the answer is NO, award I point
20. Tree Conservation - Total point score: 2 out of 3
a. If forests or specimen trees are present at residential development sites, does some of the 2 points
stand have to be preserved? Yes P
If the answer is YES, award 2 points
b. Are the limits of disturbance shown on construction plans adequate for preventing clearing .
. A . 0 points
of natural vegetative cover during construction? No
If the answer is YES, award 1 point
21. Land Conservation Incentives - Total point score: 4 out of 4
a. Are there any incentives to developers or landowners to conserve non-regulated land 2 points
(open space design, density bonuses, storm water credits or lower property tax rates)? Yes P
If the answer is YES, award 2 points
b. Is flexibility to meet regulatory or conservation restrictions (density compensation, buffer 2 points _

averaging, transferable development rights, off-site mitigation) offered to developers? Yes

If the answer is YES, award 2 points
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TABLE 1

22. Stormwater Outfalls - Total point score: 1 out of 6

a. Is storm water required to be treated for quality before it is discharged? No
If the answer is YES, award 2 points

b. Are there effective design criteria for storm water best management practices (BMPs)?
Yes

If the answer is YES, award 1 point

¢. Can storm water be directly discharged into a jurisdictional wetland without pretreatment?
Yes

If the answer is NO, award 1 point

d. Does a floodplain management ordinance that restricts or prohibits development within the
100 year floodplain exist? No

If the answer is YES, award 2 points

TOTAL SCORE 67 points
FOR WILMINGTON
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TABLE 1

Test Scores and What They Mean
According to the Center for Watershed Protectlon

Community has above-average

90 - 100 provisions that promote the
protection of streams, lakes and
estuaries.
The test score reflects the strengths and
Local development rules are good, weaknesses of current development codes. There
80 -89 Dut could use minor adjustments or is much to be done in the areas of alternative
revisions in some areas. street design, buffers and storm water quality.
The Unified Development Ordinance Oversight
Opportunities exist to improve Committee is currently making recommendations
70 - 79 development rules. Consider to change the development codes, and it is
- creating a site planning roundtable. imporiant to incorporate these Watershed
Roundtable recommendations into the final UDO
Development rules are likely document. This implementation action will enable
inadequate to protect local aquatic the City and County to strengthen the role of best
60-69 . cources. A site planning management practices in the local development
roundtable would be very useful. process.
Development rules are definitely
:;3: s than not environmentally friendly.

Serious reform is needed.
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TABLE 2

WATERSHED ROUNDTABLE RECOMMENDATIONS SUMMARY TABLE

Principle Recommendations Oid Test  New Test Remarks Implementation Strategy
Test  Score Score
Score Change Total
1 - Street Width Standard detail for Local A or B Street - 4 3 7 Existing standard for 18 foot Local street width is not used Amend Technical Standards & Specifications Manual
consider x-section of 22 feet
Standard detail for Collector A - On street parking would not be allowed Amend Technical Standards & Specifications Manual
consider x-section of 30 feet
Include bike lanes in street section details NOTE: Mixed use allows queuing streets (+3 pts) Amend Technical Standards & Specifications Manual
2 - Street Length Look for opportunities to reduce cul-de-sacs and 1 [+ 1 Technical Review Committee process
encourage interconnecting streets
3 - Right-of-Way Pursue narrower right of way width for local street in 4 0 4 Amend Technical Standards & Specifications Manual
conjunction with Principles 1 and 13
4 - Cul-de-Sacs Add standard detail for hammerhead 3 [1] 3 Hammerhead has been used but no standard detail exists Amend Technical Standards & Specifications Manual
style cul-de-sac
Consider standard detail for cul-de-sac Amend Technical Standards & Specifications Manual
with radius of less than 40 feat
Drainage should be directed toward landscaped Use this fandscaped area for bioretention/infiltration Amend Technical Standards & Specifications Manuat
island in cul-de-sac when practical
5 - Vegetated Open Develop standard for use of curb 2 (1] 2 Similar to proposed Park Ave Improvements and still allows use Amend Technical Standards & Specifications Manual
Channeis openings and grassed swales of curb and gutter
Develep standard for use of afternative Promotes sheet flow off of streets Amend Technical Standards & Specifications Manual
types of header curbing
6 - Parking Ratio Review parking requirements and consider 3 1 4 Changes for Big Box retail was a start but change needs to be Unified Development Ordinance process
7 - Parking Codes decrease for retail 3 o 3 across the board; suggest 4.5 space/1000 sq. fi.
8 - Parking Lots 4 0 4
Encourage minimum amt of paved parking Unified Development Ordinance process
through reducing amount of impervious
Use pervious materials Unified Development Crdinance process
Delete small car parking in UDO Unified Development Ordinance process
Promote angled parking with one-way traffic T Amend Technical Standards & Specifications Manual
9 - Structured Parking Promote parking under buildings where possible [ 1 1 Mixed use provides incentives Technical Review Committee process

14

with incentives like tax credits, stormwater credits,
density, fioor area or height bonuses

Increase building height to allow parking on first floor

Amend Zoning Crdinance



TABLE 2

WATERSHED ROUNDTABLE RECOMMENDATIONS SUMMARY TABLE

Implementation Strategy

Principle Recommendations oid Test  New Test Remarks
Test  Score Score
Score Change Total
10 - Parking Lot Develop recommendations on wet ponds that promote 4 2] 4 Use of vegetation and trees around wet ponds; Revise City Unified Bevelopment Ordinance process
Runoff vegetation around perimeter and improve maint. Stds. maintenance standards
Encourage State to evaluate benefits of Already in progress Work with NCDENR
natural feature vs. engineered BMP
improve Technical Manual with BMP standards To encourage use of more innovaftive BMP techniques Amend Technical Standards & Specifications Manual
and promcte their use in parking lot design
Encourage landscaping around detention areas Amend Technical Standards & Specifications Manual
Encourage landscaping requirements as found in the Unified Development Ordinance process
large scale retail section of the Zoning Ordinance by
adding to the requirements for the UDO
Fast track these particular recommendations through Unified Development Ordinance process
the UDO process
11 - Open Space Distinguish type of open space desired 7 0 7 Unified Development Ordinance process
Design (natural, manmade, passive, active)
Need to map existing conservation easements Having more accurate information available speeds up plan City/County update to existing surveys
review process
Have County adopt open space requirements with Unified Development Ordinance process
incentives
Encourage clustering when environmentally valuable Technical Review Committee process
areas would be impacted by residential or commerical
development
12 - Setbacks and Make changes in Area & Height table to allow more 4 2 6 Amend Zoning COrdinance
Frontages fiexibility; change R20 side setback to 8 feet and
fromt setback to 20 feef
13 - Sidewalks Develop criteria for streets that would 5 0 5 For example, cul-de-sacs or looped streets with a minimal # of units Amend Technical Standards & Specifications Manual

15

require sidewalks on only one side

Adjusting the width and location of sidewalk on a
case-by-case basis

Allowing lower density developments in the County
1o use pedestrian trails instead of sidewalks

Technical Review Committee process —

Unified Development Ordinance process



TABLE 2

WATERSHED ROUNDTABLE RECOMMENDATIONS SUMMARY TABLE

Principle Recommendations Old Test New Test Remarks Implementation Strategy
Test  Score Score
Score Change Total

14 - Driveways Develop alternative driveway options that reduce 4 2 6 Mixed Use and Performance Residential allows narrower widths Amend Technical Standards & Specifications Manual
impervious (pervious surfaces, narrower widths)
A standard detail for a 9 foot residential driveway Amend Technical Standards & Specifications Manual
be added to the Technical Standards Manual

15 - Open Space Mgt. Require minimum % of open space be left in 5 1 ] Present ordinances focus more on recreation portion of park Unified Development Ordinance process
natural condition land dedication; Mixed Use already does this
Conduct inventory of natural areas for New Inventory can be a tool that objectifies the process of selecting City/County survey
Hanover through NC Heritage Trust areas worth preserving and supports open space bond ref.
Require minimum setback from significant Ongoing debate of CAMA rules has not produced consensus Participate in State rule making
apen space or natural areas on this issue on the State level or within the Committee members
Differentiate between open space and Modify technical standards fo encourage this design Amend Technical Standards & Specifications Manual
parkland dedication requirements
Educate community on open space and Public Qutreach programs Public Quireach
profect or manage of natural areas
Explore Transfer of Development Rights Further research of state enabling statutes Encourage elected officials to promote changes
(TDRs) & Purchase of Development Rights (PDRs)
for protection of natural areas
The City and County should explore altemative methods Staff research
of protecting or acquiring open space

16 - Rooftop Runoff Encourage designers to collect roof drainage via 4 0 4 Modify technical standards to encourage this practice Amend Technical Standards & Specifications Manual
grassed swales prior to going into a standard retention
pond
Obtain more information on Green Roof designs Staff research
Encourage BMPs such as rain barrels, cisterns, water Amend Technical Standards & Specifications Manual
gardens

17 - Buffer Systems Alt. A - Require buffers along all blueline creeks and 0 3 - 3 Extends further up into watershed Unified Development Ordinance process

18 - Buffer Maintenance cohservation resources 0 4 4

16

Alt. A - Transition zone only applies in COD areas
Alt. B - Require buffers against conservation res.

Measure marsh buffers from mean high water

Goes along with current UDO language

Unified Development Ordinance process
Unified Development Ordinance process

Unified Development Ordinance process



Principle

Recommendations

TABLE 2
WATERSHED ROUNDTABLE RECOMMENDATIONS SUMMARY TABLE
Oid Test New Test Remarks

Test  Score Score
Score Change Total

Implementiation Strategy

17 - Buffer Systems
18 - Buffer Maintenance
{cont'd)

Measure creek buffers from top of bank of base flow
channel

Width of 35 feet should be minimum
Buffer averaging should be allowed
Develop map showing where buffers would be required

Agree with uses proposed by UDO; no other uses
should be allowed

Allow limited encroachment of stormwater EMPs

Minimize encroachment of utilities; keep parallel
utilities out when possible

Agree with vegetation language from UDO

Provide outreach on buffers, their function, management
Consider buffer restoration programs

Selective clearing and pruning for sight vistas is okay

Existing developad lots w/structures would be
exempt unless redeveloped

Wider is preferred when feasible

Necessary for fiexibility

Necessary for topography of site

Tidal Creeks Program is already working on a program

Developed lots can implement buffers voluntarily

Unified Development Ordinance process

Unified Development Ordinance process
Unified Development Ordinance process
City/County survey

Unified Development Ordinance process

Unified Development Ordinance process

Unified Development Ordinance process

Unified Development Ordinance process
Unified Development Ordinance process
Unified Development Ordinance process
Unified Development Ordinance pracess

Unified Development Ordinance process

19 - Clearing & Grading

Support providing adequate staffing to NHC Eng.
for effective administration of local ordinance

Require pre-construction meeting with inspector
pricr to land disturbance

Require fimits of disturbance be shown on plan and
flagged in field prior to land disturbance

Train City inspectors on erasion control and establish
repoiting mechanism

Lkilize natural vegetation in land use buffers when
practical

3 0 3 Permanent staff consists of one person to review and inspect
For commercial and subdivision development
2 1 k] TRC requirement

Additional staffftraining

Amend policies and procedures for construction retease

Amend policies and pracedures for construction release

Training for City Inspectors

Technical Review Committee process

20 - Tree Conservation

17

Limits of disturbance shown on plan
Tree preservation or land disturbance permit for NHC

Increase caliper of required plantings

Requirement for release of plans

Technical Review Committee process
Amend County Ordinances

Unified Development Ordinance process



TABLE 2
WATERSHED ROUNDTABLE RECOMMENDATIONS SUMMARY TABLE
Principle Recommendations Oid Test  New Test Remarks

Test Score Score
Score Change Total

Implementation Strateqgy

20 - Tree Conservation Encourage preservation of natural stands of trees to Unified Development Ordinance process
(cont'd) give incentive to reduce landscaping requirements
21 - Cons. Incentives City and Gounty work with the State on crediting 4 [} 4 Go to State with recommendations for more flexible design standards

stormwater designs when natural wetlands or City is working on a test site for pervious pavement

pervious pavements are used

Local standards need to be more flexible to Add BMP standards te Technical Standards & Specifications manual
encourage alternative BMPs

Use native trees and plantings to enhance wet ponds Plant trees to promote evapotranspiration
Design performance standards for stormwater Consider other level of pollutant leading than State BMP regs

Propose a study of Transferable Development Rights
and Purchase of Development Rights

Encourage residential and commercial clustering

Amend Technical Standards & Specifications Manual

Technical Review Committee process
Amend Technical Standards & Specification Manual

Change State legislation

Technical Review Committee process

22- Stormwater Outfalls Pursue design flexibility, locat and state levels, to 7 3 4 Tech. Stds. Review will provide additional BMP options
pramote better site design principles

Recommend incentives similar to MX ordinances for
other land uses

Implement BMPs on redeveloping sites and retrofitting
SW infrastructure to the extent practicable

OLD TEST SCORE 67
TOTAL SCORE CHANGE 21
NEW SCORE TOTAL 88

Implementation Strateqy
1) Amend Technical Standards Specifications Manual:
-Minor changes can be approved by the City Engineer
-Major changes require appreval by the Subdivision Review Board
2) Technical Review Committee Process (TRC): .
-The TRC reviews development proposals in the early planning stages. These recommendations would be implemented by staff working with the designer or developer to
promote these design features. No regulatory change would be needed.
3) Unified Development Ordinance Process:
-The City and County have agreed to create a unifed development ordinance that applies to the entire County. The Oversight Committee reviews proposed language for
ordinances and recommends changes. These recommendations would be presented to the Oversight Committee for their use in developing the UDO.
4) Amend Zoning Ordinance:
-Text amendments to the zoning ordinance have to be approved by the Planning Commission and City Council.

18

Regulation amendments

Unified Development Ordinance process

Technical Review Committee and City Storm Water Services
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Better Site Design Handbook Recommended Practice
Narrow local street requirements are a growing trend in
subdivision development across the country. On-street parking
demand, safety and service vehicle access must be considered
in determining acceptable widths, but developers and
municipalities are finding benefits in not planning for the most
extreme pavement width. Several national engineering
organizations support the recommendation that residential
streets can be as narrow as 22 feet in width when they serve
lower traffic volumes (less than 50 units). Construction cost
savings can be achieved, as paving can cost $15 per square
yard. Additional economic benefits could include reduced
clearing and grading costs, lower storm water management
costs and less long-term maintenance expense. The benefit to
the watershed is that narrower streets mean less impervious
surface (see figs. 1-1 and 1-2).

Current Requirements
Technical Standards for Local A and B Street options include

street widths of 18 and 26 feet for developments between 10
and 50 units. The 18 foot width is allowed only when an alley
serves the rear of lots or for a maximum of 10 units. On-street
parking is allowed for in the 26 foot section. Collector A and B
street options include street widths between 24 and 36 feet for
over 50 units. The 24 feet width is allowed for only up to 150
units. On-street parking is only allowed for the 36 feet width
collector streat (City Technical Standards Manual).

Roundtable Discussion
The most typical local street cross-sections that are used in single-family
residential areas include 26 feet of driving width within 50 feet of right of
way. The narrower 18 foot width is not typically used. Roundiable
members discussed the possibility of adopting a standard local sireet
width of 24 feet or less. Chippenham Drive in the Carriage Hills residential
subdivision was discussed as a good candidate for a narrower sireet
width for a collector street cross section (see fig. 1-3). This street has 36

feet of driving width within 60 feet of right of way. Since the homes along
this street front on other streets, there is no demand for on-street parking.
A narrower street width would have been appropriate since the area is
residential and no on-street ;r:-arki g is needed.

Fig. 1-1. The redevelopment of Wrightsville Avenue to
one-way fravel is another example of using the narrower
cross section, providing sidewalks and

on-street parking and preserving trees

Watershed Roundiable Commitiee Report, July :mr”
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detail #2).

3. bike lanes in street section details.

Fig. 1-2. Wrightsville Avenue Street Redevelopment
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Betier Sile Design Handbook Recommended Praclice
Traditional Meighborhood Development (TND) and Qpen Space
Development are site-designing techniques that lend
themselves 1o more efficient street patterns. THND employs
vanous land uses that are intendad to allow pecple to walk ta
commarcial areas. Cpen space focusas mora on minimizing
disturbance to natural areas and hybrid streel patterns thal
follow topography. Site designars should look for opporiunities
to reduce sirzet length in residential developments. There is no
one layout that is guaranteed 1o minimize total street length;
howewver, grid patlern development allows for greater densily
without lengthening streets. Non-frontage rcads should be
digcouraged because they promote higher speed traffic and
craate a barrier in the neighborhood. By reducing street langth,
economic benefits can ba realized from lower construction cosls
and less long-term maintenancs.

Current Requiremenis

City standards include minimum and maximum distances for
differant streel design parameters. For exampla the Mixed Usa
zoning district, encourages flexible street widths, Hisloncally the
grid pattern was used successfully in the downtown Wilmington
area and in the early streatcar suburbs.

Roundtable Discussion

The Commitlea felt that current standards could promote
efficiant sireet layouis and reduca cverall street length. With the
suppord of Technical Standards and a Technical Review
Committee that embraces these lechnigues, the design of street

networks becomes a pat of the planning process as well as the
rasponsibility of the developer or his enginaer. Making the layout efficient
can be difficult when parcel lines or other lot constraints forca the dasign.
The impetus to make them eficient falls on the municipality 1o encourage
the designer 1o locus on street lengths as they relate to cost and overall
livability of the neighborhood. The adopted Comprehansive Plan
Transportation Folicy 1.5 recommends street interconnectivity and
minimizing cul-de-sac developmeant.

Roundtable Recommendation: Principle 2
Look for opporiunities to reduce cul-de-sacs and encourage
interconnecting streets.

Wintershed Boandubie Commiies Bapori, July 2000 'I I‘
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Beitter Site Design Handbook Recommended Praclice
Marrow streets correspond to lower traffic volumas and slower
speeds, which provides more safety for the pedestrian. A
narrower right-of-way width can generally be accommodated
without unduly compromising salety or utility access by:
» Heducing pavement width (Frinciple 1)
» Hestricting sidewalks to one side or narrowing them
(Principle 13)
+ Slightly reducing the plaza area between the sidewalk
and street, and
» Allowing water and sewer utilities under pavemant where
aporopriate also helps reduce needed right-cf-way.
Other factars may generate a reasonable need for & wider right-
of-way. For ingtance, storm water swalas may require a wider
right-of-way that benefits water guality through ancther Best
Management Praclice.

Current Requirements

Local street standards currently reguire right-of-way widths of
aither 40 or 50 fest with 4 feet of sidewalk on both sides. (The
40 feet width is only applicable when an alley serves the rear of
loks or for a maximum of 10 units and this option is not often
usad). There are few examples of new developments in the
City that have chosen 1o use an alley access and narrawer right-
of-way width. A majerity of the alley access neighbornoods are
over 50 years old.

DEFINITION

RIGHT-OF-WAY: 1. Right of passage, as
ovar andther's property. 2. A route that is
lawtul 1o uza. 3. A strip of land acquiret for
transpot or ulility construction. 4. The design
area of a rcadway which includes the
pavemam width, vepested strp, sidewalk
and space designated for utility locatior

Roundtable Discussion

This principle is linked with several other prinziples abouwl pavement and
sidewalk widths (Principle 1 and 13). W a subdivision is designad in a
compact naturz then all of these improvements can be narmowed,
including right-of-way width. Pedestrian safely and recrealion
opporiunities away from the street areas should be heavily considersd
whan designing a subdivision with an alternate right-of-way width
standard. This change is proposed for kecal streets—not collectors anc
arerials.

Roundtable Recommendation: Principle 3
Pursue a narrawer right-of-way width for a local street standard in
canjunction wilth recommendation for Principle 1 and Principle 13.

Wazershod Rowmdioble Committer Repors, uly 20010 J I:



Prlnt:lple 4: Cul-de-Sacs
Mmmﬁmmmm
incorporate landscaped areas to reduce their impenvious
cover. The radius of cul-de-sacs should be the minimum
required to accommodate emergency and maintenance
mhmmmmmmmmmm

Betier Site Design Handbook Recommended Praclice

The traditional cul-de-sac can be modified to benefil the
davaloper in tarms of cost and reduce the amount of impervious
surace. Heduction in the radius of cul-de-sacs will reduce the
overall impervicus cover ol the tumaround. Another option is to
place a landscaping island in the center of the cul-de-sac
(reduction of impervious cover by 300 sqguare feel for a 40100t
radius). Altermative turnarounds that should be considered are
hammerhead (T-shaped) and small leop roads. Hammerhead
turnarcunds can have as little as one fourth of the impervious
cover of a standard 40-foot radius cul-de-sac,

Current Requirements

The City Tachnical Standards Manual includes a detail for a cul-
de-sac with a radius of 40 feet (SD 1-10). The standard details
alzo allow for a landscaping island 1o be placad in the center of
the bulb. Loop roads have been usad on occasion even though
they are not detailed in the Standards Manual.

DEFINITION

IMFERYIQLUE: The characlerstic of a material which presenis
the infillrafion or passage of liguid through it. This may apply to
roads, streats, parking lols, roofiops, danse sod and sicewalks.

Rounditable Discussion

The Committee discussed the necessary requirements lor cul-de-sacs.
Cne of the main points was adaquate turning radius for Cily service and
emergency vehicles. A fire truck would require a 45-fool outside radius
while a garbage truck would require a 42-foot outside radius. Scmetimes,
these vehicles can actually do tighter tums than the design standard.
Cptions for smaller radii should be made available for developments that
can successfully use thern and still provide safe access for large vehicles.

Roundtable Recommendations: Principle 4

1. Standard detail should be adopled for a hammerhead or T-shaped
turnareund. (See propesed detail §2).

2. Standard detail for cul-de-sacs should also include a radius option
of less than 40 feet. (See proposad delail #1).

3. Sterm water drainage systems should be directed to flow inwarc to
the landscaped cul-de-sac whenever practical, in efect designing
tham as a bioretention facility.

W rslied Rowndralle Cormuttee Repors, Jalv 2000 = i
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off the road. This technigue is already being used in New Hanowver
Caunty.

Economic benefits can include a less expensive constructicn cost since
swales cost less to build than a typical curb and gutier/pipe systam.

26

Better Site Design Handbook Recommended Practice
Unlike curk and gutter systems, which move storm waler with
virtually no treatment, open vegetated channels can ramove
pollutants by allowing infiltration and filtering to accur. They can
also reduce the velocity and volume of runoff. These dry swales
or grass channels are generally appropriate for smaller drainage
areas. mildly sloping lopography and housing density ¢f less
than 4 units per acra.

Current Requiramenlts

Current details in the Technical Standards Manual for strests do
not include & cross-section with grassed swales. Curb and
gutter is required for each local and collector street to be built
within the City.

Roundtable Discussion

Grassed swales can remove anywhere from 15% to 80% of
different pollutants. Part of the concern of using swales is the
increased maintenance of the road shoulder and failure of the
pavemeant edge. The Committee heard a presentation on the
dasign for a cumment City street project on Park Avenue that
utilizes curb and gutter with flume openings, bioretention areas
and grassed swales to convey and treat storm water (see figs.
81, 82 and 5-3). The curbing will protect the edge of
pavement while mowing and periodic sediment remaval will be
the predominant maintenance activities. Header curbs were
also discussed. Header curbs are made of concrete and are
placed flush with the edge of pavement 10 allow for shest flow

DEFINITIONS

BIORETENTION: A walar quality oractics that utlizes landscaping and zoils
to traat urban stormwater runoffl by collecting i in shallow depressions.
before filkering through a labricated planting soil media.

GRASS CHANMMEL: An open vegalated channel uzed to comvey una and
to provide treatment by fillering out pollutants and sedimerts.

DPEN CHAMMELS: Also known 25 swales, grass channels, and bioliiters.
These sysloms are used for the convevance, retention, infiliration and
filtration of stormwater rumoff.

VEGETATED OPEM CHAMMELS: Alzo known as swales, grase channals,
and blilters. These zystenz are uzaed for the comveyance, ralention.
Irfiltration and fil-aticn of stomwater runofi.

Wartarsined Fourdieible Comattes Reporn, July EI!Il\:lJ'J Ii



PARK AVENUE STREET wmwm*r PRﬁJECT

Fig. 5-1. Park Avenue Project bioretention area

" Fig. 5-2.

Park Avenue Project grass swale

Warerslied Roundioble Commiltee Repert, dol 2008 "I i
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Fig. 5-3. Exampie of Curb Opening on Park Avenue Project
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The handbook recommends that communilies provide incentives 1o
encourage shared parking and the use of mass transil. Some successful
ways of accornplishing this are:

« A maximum parking ratio for office use,

The development of a transit canter,

Thea additicn of high occupancy vehicle (HOV) lanes in urban areas,
Incraase in the cost of public parking.

Shared parking arrangements bebween complemeniary peak hour
users (i.e. professional offices and movie theaters), and

'.P.-?i.JJL_‘-._i_.'J-"J -i-':' Fﬂf;i]lif_j Codes U = PFarking space credits for those uses in proximity to mass transit.

o

Frinciple b: Farking Hatios

DEFINITIONS

PARKING DEMAND: Tha number of parking spaces actually used for a
paricular land use.

FARKIMNG LANE: A seclion of the roadway which has bean designed to
pravide an-streat parking lor residental neiohborhoods.

PARKING RATIOS: An expression of the requirsd parking spaces that
must be provided for a particular land use, often slaled as a rato of &
spACes par ¥ urils.

FORCUS FAVEMENT: Pemmeable pavemenl suface wih an under-
lng stone reservoir to temporarly store surface runoff belore |t
infitrates into the subsoil

. SHARED PARKING: A parking stralegy which recuces the total numbar
Betler Site Design Handbook Recommended Practice of parking spaces needed by allowing ZCJACENT USErs to s1zrs & parking

The handbock recommends thal communities study a variety of area during non-competing hours of operaton.
options for reducing the size and the impact of parking lets. The
development of nol only minimum parking space requiraments
but also maximum possible spaces per use sels a limit to the
amount of impervious surface allowed. This reqguirement
provides more cppertunity for retaining natural areas to handle
storm water and to benefit from mature landscaping.

Warersties Roundighie Caraniites Repart, Jaly L‘I'JI'H”
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Cuwrrent Requirements

City Council approved an amendment to its parking
requirements in 1996 to include maximumn parking space
allowances. The Transportation Planning staff recommendad
thal the maximum allowable parking for land use categories be
150% of tha currant minimum standard. This standard weould
not apply to lots of 20 spaces or less. Tha maximum parking
requirement can be exceeded by 25% with pervious surface
parking.

In 1998, City Council adopted “big box™ regulations (large scale
retail developments aver 50,000 square feet in size) that limitad
parking for office uses to 3 spaces per 1000 square feet and for
retail uses to 4.5 spaces per 1000 square feet (see figs. 6-1 and
6-2).

Fig. 6-1. Praservation of nalural landscaping areas
required by Large Scale Relail Ordinance

The Mixed Use Ordinance includes increased density as a
bonus for providing mass fransit connections, building parking
garages to reduce impervious cover and shared parking
allowances.

Fig. 6-2. Preservation of natural landscaping arsas
required by Large Scale Retail Ordinance

Roundtable Discussion

Discussion was held among Commitles members regarding the need to
update the standards and allowing for greater maximums for some uses
creating more parking for those uses that needed. |n particular, madical
offices have been in great need of additicnal spaces above the typical
office requirement. This isolated case does not apply 1o all office uses,
and therefore can be singled cut in the parking group takble as a separate

category.

The Reoundtable members discussed pervious parking surfaces at kenglh
(see figs. 6-3 and 6-4). Although it is seen as a preferred alternalive, the
State storm water review does not consider it a ‘pervicus’ surface o the
axtent that would be necessary to grant a waiver of this area from the
drainage area calculaticns. Therefore, the cost savings are questicnable
fremn tha developers' standpaint; and the resulis are questionable from the
regulaling agency's perspective as well. The subject conlinues to be

Waservhed! Rowoncfiabls Commiies Repors, July 2000 J :



studied by various groups and no recommendation was put
forward on this subject.

Fig. 6-3. Examples of Turf stone pervicus
parking material

Fig. 6-4. Typical Diagram for Pervious Pavement

Figure 21.1: & typical porous [EwMEntrechangs bed cesign
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Roundtable Recommendations:
Principles 6,7, & B

1. The Watershed Roundtable recommends that the Unified
Davelopment Ordinance Owersight Commitlee consider reviewing
all parking space requirements in the Zoning Crdinance and
congider making changes 1o reduce the amount for retail uses.

. Encourage a minimum amcunt of paved parking through reducing
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. Promote angled parking with one-way traffic flow where appropriate.

Wantrrshed Resmatable Committer Bepord, dely S 'II i




Principle 9: Structured Parking

Provide meaningful incentives to encourage structured and
shared parking to make it more economically viable. -

Better Site Design Handbook Recommended Practice
The handbook recommends that communilies consider using
incentives to encourage the building of multi-level, underground
and undar-the-building parking garages (see fig. 9-1). Some
incentives could bea in the form of:

s Tax credits,

+« Storm waler waivars, or

« Densily bonuses.

Cwrent Requirements

The Mixed Use Ordinance includes increased density as a
bonus for providing mass transit connections, building parking
garages to reduce impervious cover and shared parking
allowances.

Roundtable Discussion

Discussion centered on the applicability of this principle to the
downtown area and to the Mixed Use zoning districts, both of
which encourage structured parking. Incentives have been
developed for encauraging this type of parking through a bonus
system for addiional density thal appliss to the Mixed Use
District.

DEFINTTION

STRUCTURED FARKING: More commonly referred to as parking
parapes, these are parking faclities that axpand verticaly fo provide
parking on variouz levels. Struciured parking allcws mora parking on
Eilas whare spaces for gingle level parking lots is no longer avallable.

Roundtable Recommendations: Principle 9

1. Promcte parking under buildings where possible with incentives
like tax cradils, stormwater credits, density, floor area or height

bonuses.
2. Increase building height te allow parking on the first floor/ground
flcor.

Fig. 8-1. Shipyard Commons office buliding
with parking underneath

Wawerified Rowndwebie Commniiee Repan, el Eu{u‘l !
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Principle 1 0: Parl‘-ting Lot Runotf
Wherever possible, provide storm water treatment for parking
lot runcff using bicretention areas, filter strips andior other

-mmmhwmww
smwmmum

-

Betier Site Design Handbook Recommended Practice

The handbook encourages the use of biorstention areas, dry
swales, sand fiters and filker strips within the required
landscaping to treat runoff before it ever leaves the parking lot.
Preliminary data has shown thal each of these techniques can
significantly reduce sediment, nuirients, hydrocarbon and heavy
metal pollianis. Maintenance requirements and cost can range
from high {sand hilters) tc low (bioretention). Thess technigues
can &lso reduce the volume and velocity of runolf that, in tum,
can offset some other storm water management costs,
Typically, required landscaping islands are used o enhance the
appearance, provide shade, allow for CO; absorption of parking
lols and may cover as much as 15% of the arza. These islands
ara usually curbed, raised and irmigated. The only storm water
that is absorbed by these areas is what falls on tham.

Current Requirements

Landscaping in parking lots is required at the end of all parking
rows and at least every 15 spaces. These islands are required
tc ba protected from traffic and are usually curbed. Drainage
tvpically flows away from the landscaped areas. Water guality
requirements for treating runoff from the parking lol are handled
by a State permit.

Roundtable Discussion
Required landscaping in parking lots should be used for
treatment of runoff whenever feasible. City Technical Standards

do not incorporate the besi management practices that would allow some
treatment before the runcff leaves the parking lot. The State Best
Managemenl Practice manual allows a designer 1o meet all water quality
requiramenis using eight different techniques. The problem is that wet
detention ponds have become the cookbook approach for designing the
storm water management system (see figs. 10-1, 1C-2 and 10-3). The
ather technigques are seldom used. These ponds, while they remove
sadiment, do nol do a geood job of remaoving the other pollutants listed
above. Designers need o be encouraged to ulilize other BMPs when
designing parking lots.

Fig. 10-1.
Example of 2
detention area
that has a lack of
aesthetic

Fig. 10-2.

Wirrarained Ranndraily Cowraitoe Reporr. July .?EHJJ'J :



Fig. 10-3.
Algal Blooms--signs of poor water
quality in a detention pond

Roundtable Recommendations: Principle 10

1.

Develop recommendalions on wet ponds that promote
wetland vegetation around the perimeter, 3:1 length to width
ratio, flatter slopes and improve maintenance standards (see
proposed detail #1).

Encourage the State to evaluate the benefits of natural
feature vs. engineerad BMP.

Improve Technical Standards Manual with BMPs and
promote their use in parking lot design.

Encourage landscaping around detention areas.

Encourage landscaping reguirements as found in the large
scale relail section of the Zening Ordinance by adding it ko
the requirements for the UDO.

Fast track these particular recommendations through the
UDO pracess.

DEFIMNITIONS

BIORETENTION: Ufilizes fitering media and plam malerial o treat runoff through
adsorplion and decom position

DETEMTION: The tamporary storage of storm rund® in a stormwater practice with the
goals of controlling peak discharge rates and providing gravily settling of pollutants.

EROSIVE VELOCITIES: Velacitiee of water that are high enougn o wear away the land
surface. Exposed soll will genarally arode Raster than stabilized soi's. Srosive velocities
wil vary according 1o the soil typa, slopa, stiructural, or vagetative stabilizaton used o
protect tha sail.

EUTROPHICATION: The process of over-enrichmen of waler bodies by nuirients often
tynfied by the presencs of algal blooms and other plants that consume.

EXTEMDED DETENTION (ED}: A stormwater design feature that provices for the gradual
rglease of & volume of water over g 12 1o 43 hour irterdal in order 10 increase zatiling of
whan poliulants and protect downstream channels from frequen stom events.

FOREBAY: Additional storage sozce located near a stomwater praclics inlel thal sarves
to trap incoming coarse sedimemnts before they accumulate in the main rreatment area.

FREEECARD (HYDRAULICE): The distance between ihe maximum water surfacs
elevalion anticipated in des'gn and the fop of retaining banks or structures. Fresboard is
proviced o prevent overlopping due 1o unforeseen conditions.

NUTRIENT: A substarce that provides food or nowrlshment, such as usabla profeins,
vitaming, minera's or carbchydrates. Ferilizers, paticulady phosphorus and nlrogen, ara
the most common nuwiriens that comribute to eutrophicaton.

FRETREATMENT: Techniques employed In stormwater praclices to provide storage or
fitering to help trap coarse materaks before thay entar the svetem.

EETENTION: Tha amount of pracipitaton on a drainage area that does not escape as
runodf. It iz the differance bebween total pracipitation and tofal runoff,

FILTER STRIPS: A vepgeizted area that treats sheetflow and'or interflow by remaving
sadimant and cther polivtants, The area may be grass-covered, forested o of miked
vagetalive cover (a.g. wildflower meadow).

GRAVEL FILTER: Washed and graded sand anc gravel agpregate placed around a draln
or wall screen to prewvent the movement of fine malerials from the aquifer into the drain or
wiall.

GREEN FARKIMNG: HRafars lo cevweral techniqgues applied together o reduce the
coriribution of parking Iots 1o the total impervious cover ina ol

Warerihed Rowrdubile Covimines Repory, dnfy Evlll'f‘ i
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Better Site Design Handbook Recormmended Practice

The handbook recommends that communities make cluster
developments allowed by right in a Zoning Ordinance. The
density of these cluster developments is usually not feasible for
more than six unils per acre due to the amounl of open space
required to preserve. The flexibility goes down as the number of
units is increased. Another benefit of cpen space design is that
the annual runcff volume from & site can be reduced from 20%
tc 60%. Caleculations of the increase in infiltration of storm water
from these sites correspond with those reductions.

Open space development can be significantly less expensive to
build than conventional subdivision developments. A majority of
the cost recovery is through savings in road construction and
storm waler management costs. Savings in infrastructure costs
can range from 11% to 86% according to studies cited in the
Better Site Design Handbook.

Current Requirements

Cluster dasign is promoted in several forms in the City Zoning
Ordinance. First, the inclusion of the Conservation Overlay
District Standards raquire fhat cerfain areas be left in their
natura! state and the residential unils then clustered around the
resourca. Perormance Residential Standards have also been
recenily introduced with the 1995 Annexaficn area. These
developments are by right, having tha oplicn to cluster units as

long as the base density of the underlying zoning district is met and the
setbacks bordering the development are in place.

Roundtable Discussion

Examples of good open space design were discussed with the
Roundtable members, including residential design Charette drawings for
the Futch Creek arsa. The Charette drawings came from the “Wilmington
and Mew Hanover County Joint Developmant Ordinance Visioning Study,”
dated Apnl 9, 1939. Several other subdivisions wera featured during the
Buffar Tour (April, 2000} with Roundtable members. Ewven during the
tour, members had different cpinions of what cpen space design was
meant to accomplish. Some felt it provided privacy, some thought of
recrealion, and some considered the environmenial benefits to be tha
most impartant feature.

DEFINITIONS

COMEERVATION EASEMENT: Valuntary agreements that allow an individual to set
aside private propery to limi: the type or amount of cevelopmant on their property.
Easements reliave property ownears of the burdan of managing these areas by shitting
responsibility 10 a private organizaton or govermment agercy betfer aquipped fo
handle maimenance and monitoring Bsues.

MATURAL COPEN SPACE: The proparfion of open space that is retzined in an
undisiuroed vegetalive siate.

GREENWAY: A planning study that creates a lnked and linear natwork of trails,
accessas, passive and possibly active recreationa’ facilities zlong an aquartic coridar.

OPEM SPACE: A portion of a develooment site which is permanently sel aside for
public or privale use and wil not be developed with homas. Tha space may be used
lar passnse or Aactve recreaton, of may be resansad to protect or butler natural areas.

OFEN 3PACE DEVELOPMENT: Tha uee of designs which incorporate ppen areas
into & development zite. These areas can be used for either passive or aclive
recreational activity or presersed as raturally vegetated land.

OFEN SFACE MAMAGEMENT: The legal and financial amangemenis needed 1o
manage ooen space according 10 its prescribed use (e, nalural zraas, recraation).

Wadervhed Roumdtable Comantter Beport, Tuly 2000 . I:
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Fig. 11-1. Open space: a regional storm water
facility at Sllver Stream

Roundtable Recommendations: Principle 11

1. Dislinguish the type ol open space desired—whether natural or
manmade, passive or active (see figs. 11-1 and 11-2).

2. Meed to map existing conservalion easements ic have more
accurate informaltion available allowing the plan review process to
move mare

3. mmmmmwmmm
performance designs.

4. mmmwm“m
ke impacied by residential or commercial development.

Fig. 11-2. Wildlife habilat at Silver Stream Pond

Weilershnd Novndtable Comitter Bepos, Taly 2000 -l I
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Principle 12: Setbacks & Frontages
Mﬂmﬁmmmmmmh
reduce tolal road length in the community and overall site
imperviousness.  Relax front setback requirements fo
minimize driveway lengths and reduce owverall lot

impervicusness.

| et |

Befter Site Design Handbook Recommended Practice

The Handbock recommends that communities make changes to
the Area & Height Tables typically found in Zoning Ordinances.
This allows greater creativity by developers W make
neighborhoods that address the street, conserve potential
natural areas and provide a maore efficient use of space. Much
of the cument setback standards are based upon parking
requirements in the drivoways, adequate sight distances and
fire protection. These requirements have been challenged as to
their legitimacy in every neighborhood design in recent vears.

Current Requirements

The City Zoning Ordinance includes an Arsa & Heighi Table
that specifies the setbacks and frontages by zoning district.
Some exceplions are noted, bul any deviation to the
requirements must go through the Board of Adjusiment quasi-
judicial process for a hardship variance.

Roundiable Discussion

Setbacks in the City and County regulations are already minimal
and do nol need to be adjusled except in specifically designed
compact communities. Frontages could be relaxed. especially
in the more urban areas to keep tha lots in character with older
neighborhoods. Bud as a whale, the setbacks and fromages are
functioning preperly. Thare are alternative development

methods in the City and County to allow more flexible setbacks. The
Performance Residential regulalicns eliminate the sethacks of the
traditional zoning districts for cluster developments. The same flexibility is
also found in the CBD and the Mixed Use Zoning Disiricts.

DEFINITIONS

FRONTAGE REQUIREMENTS: A requiremert in the subdivision code that
mandates that aach lot within 2 paficular zoning category have & minimum langth
that fromts along the strest.

OFEN SPACE DEVELOPMENT; The use of designs which incorporate open areas
into a development sile. These areas can be used for either passive or active
recraationa activity o« preserved as naturally vegetated land.

Roundtable Recommendation: Principle 12

The UDQ Owersighl Committee should consider adding more
fladbility in the Area and Height Table as was done with the
Performance Residential standards and the Mixed Use District by
reducing the side setback requirements from 10 to & feet and by
reducing the front setback from 30 to 20 feet in R-20 zoning districts.

Woiershed Rowndiable Commiries Repon, Sy :."-'.!.I'J'.I a
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Principle 13: Sidewalks

Promote more fiexible design standards for residential
sidewalks on only one side of the street and providing
common walkways linking padestrian areas.

Better Site Design Handbook Recommended Practice

The handbook recommends that communities make changes to
the sidewalk requirements o eliminate nonessential sidewalks.
The location of these sidewalks should be based upon
pedeastrian movemneant and diverled away from busy streets. A
sidewalk on one side only is also recommended in some places.
Reducing the width, location, and the direction in which the
sidewalk drains often helps in stormwater managament. The
geal is to have practical, safe and atiractive travel paths.

Current Requiramenls
The Technical Standards Manual and the Subdivision
Ordinanca currantly regulate the location and construction of
sidewalks. The City requires a 4 foot or 5 foot sidewalk on bath
sides in new developmenls depending on the classification of
the siraet (see fig. 13-1).

Discussion

The Roundiable members had considerable discussion cn this
itern. Sidewalks have been required by the City on both sides of
the street in most instances. Deviation from this requiremant
would reduce impervious surface, bul could weaken the
sidewalk network. Examples of cul-de-sacs and keoped streets
were discussed. These types of streets may nol need
sidewalks on both sides due to the low traffic volume and limited
number of units. The ability to make judgment decisions about

when a sidewalk is or is not appropriate would be made by the technical
review staf.

Fig. 13-1. ypial dfu Requirement

Roundtable Recommendations: Principle 13

1. Develop criteria for streets that would require sidewalks on
only one side ({i.e. cul-de-sacs or loopad sireets).

2. Adjusting the width and location of sidewalks on a case-by-
case basis.

3. Allcwing lower density developments in the County to use
pedestrian trails ingtead of sidewalks.

Wenterdlied Romndraids Commitee Meport. Suly 200 III E
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 Principle 14: Driveways
Reduce overall lot 1ess by promoting alternative
driveway surfaces and driveways that connect two or

Betier Site Design Handbocok Recommended Practice

The handbook recommends that communities can reduce the
imperviousness ol a residential subdivision by 20% just by
altering the driveway specifications. Narrower widths, a
reduction in the length of driveways, shared driveways, and the
use of permeable paving malerals are ways to improve the
impact of diveways on the storm water management system.

Current Requirements

The Technical Standards Manual only specifies construction
requiremeants for the driveway aprons approaching the street.
Thera is no specific requirement for materials but most new
residential cevelopments have paved driveways.

Discussion

A variety of opinions were shared by Roundtable members on
this principle, including whether or nat the driveway needed to
be paved beyond the rghi-of-way line onto private property.
Discussion was held cver the allemate types of driveway
materials and designs to reduce impervious surface. It appear-
ed that the driveway with the grass median was preferred over
natural ground cover such as pine straw. This grass median
type of driveway design was used on a neolradilional sub-
divisicn featurad on the Buffar Tour, April, 2000 (see fig. 14-1).

Fig. 14-1. Paved wheel lanes with grass median
for driveway

Roundtable Recommendations: Principle 14
1. Censider alternate criteria for driveway surfacing oplicns that
would reduce the amount of impervious surface in a residential
development and reduce cost. i
2. A slandard detail for a 9 foot driveway for residential properties
be added to the Technical Standards Manual (pervious wheel
path or turd stone).

Wolersked Roundtabls Comsittes Beport July 3[1-!]}' i
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Principle 15: |
Open Space Management

Clearly specify how cemmunity open space will be managed
and designate a sustainable legal entity responsible for
managing bath natural and recreaticnal cpen space.

Beiter Site Design Handbook Recommended Practlice

The handbook recommends thal communities require to the
extent possible that open space dedicated as a part of a private
developmend project be left in a natural condition. Cpen space
managed in this condition has minimal annual maintenance
costs. Open space should also be consolidated whanever
possible with other open space areas forming linkages thal
benefit the animal population as well as provide polential
passive recreational opportunities. Community associalions are
identified as logical owners of these types of spaces. Anothar
opticn is & third party ownership such as a land trust,
conservation easement menitored by the lecal, stale or federal
government.

Cwrrent Requiremanis
The City currently requires that a homeowner's association be
formed bo manage an open space as part of the parkland
dedication ordinance in the Subdivision Regulations. There are
limited examples of an active mainlenance of open space by
such groups in the City.

Discussion

The Roundtable members discussad issues mlaled to the big
picture of open space management, including inventory needs
and other slate and regional assessment projects. Public
education and community outreach were alse menticned as
critical needs in making open space management succassiul in

the area. The Committee alsc discussed a recent Open Space Bond
Heferandum that voters did not pass. Camilla Herlevich, Direclor of the
Coastal Land Trust made a presentation to the group on the benefits of
conducting a Natural Heritage resources inventory. This state program
would provide base level information and a database on the existing
conditions in New Hanover County of open spaces. This information
would provide a starting point from which to prorilize the protaction
and/or acguisition of the remaining open arsas.

DEFINITIONS

HIGH-IMFUT LAWN: A heawly irigated awn subject to high usage of chemicals such as
fartllizars, pasticides, fungicidas and herbicides.

HYDROLOGIC S0IL GROUP [HSG): A Natural Resource Conservation Service
Classfication system in which soils are calegorizec imla fowr runcit potential groups. The
groups range from A sails, with high parmeability ang litde runoff production, to D soils,

which have [ow parmeability rates and produce much marg runa®s.

| LOW-INPUT LAWN: A lawn that is regularly mowed but is nol subjected 1o a high usage

af chamiczls and irroalion.

Roundtable Recommendations: Principle 15

1. The Unified Development Ordinance Owersight Committee consider
requiring & minimum percenage of open space to be el in natural
condition when clustering andior density bonuses are provided.

2. Conduct a joint City-County inventery of natural areas wilh the North
Carolina Heritage Trust.

3. Require a minimum setback from significant open space or natural
areas. Provide more information on the types of open spaces being

protected.

4. Differentiate between open space and parkland  dedization
requirements (see figs. 15-1 and 15-2).

5. Educate the communily on cpen space and protection of natural areas
threugh outreach programs.

€. Explore transfer of development rights (TORs) & purchase of
davalopment rights (PDRs) for protaclion of natural areas.

7. The city and County should explore alternative methods of protecting
or acquiring cpen space.
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Fig. 15.1 Open space that serves
drainage infrastruciure needs

Fig. 15-2. Open space that serves
recreational needs
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Principle 16: Rooftop Runoff

Direct rooftop runofl o pervious areas such as yards, open
channels ar vegetated arsas and avoid routing rooftop runoff
tc the roadway and the stermwater conveyanca system,

Baiter Site Design Handbook Recommended Practlice
Rouling runcff over a pervious surface before it reaches an
impervious surface can raduce runoff volume by as much as
50%. The resulting pollutant load also drops. Conveying the
runcff through swales rather than over hardened surlaces also
reduces velocily and allows for more filtration.

Cwrrent City Reguirementis

Rooftop runolf is typically required to be dirscted to the on-site
stormwaler management facility, sometimas by piping.
Treatmant of runcff prior 0 reaching a retention pond is
bypassed when this piping is used.

Discussion

COnca waler leaves a roottop, it sometimes never leaves a pipe
before being emplied into a pond (see fig. 16-1). In scme cases
it is preferred for rooftep runoff to drain into the yard or grassy
area before entering the pond. This provides an opporunity for
the runoff to be filterad.

DEFIMNITION

| GREEM ROOF: A roof that has beon dezigned to control runoff volume,

| improve air and waker quality and promote energy conservation. Thesa

| systems, caled extensive roof gardens, twpically include layers of

| drainage materal and planting media on a walerprool membrane with
lightweight 8oil mixiura.

P il A0 DT

Fig. 16-1. Rooftop runoff should be conveyed
through grassed swales

Roundtable Recommendations: Principle 16

1. Encourage designers to collect roof drainage through
grassed swales prior to going into a standard retention
pond.

2. Obtain more information on Green Rool designs.

3. Encourage BMPs such as rain barrels, cistems and
water bogs or gardens.

Watersburd Roundiahis Carumiiies Repar, July .?I'H”
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Initial discussions brought up a wide range of issuas related to riparian
buffers along water bodies. Several of the scientific members of the
Watershed Protection Reundtable presanted their knowledge of bufers
and how they can protect water quality. Staff also scheduled a field
trip where 3 locations were visited o see the differences belween
buffer types. Some photos from the field trip are included in this report
(sae fig. 17-1). Three major guestions were developed out of the
initial discussions and they are described below:

1. Where will buffers be located?

2. What can be located within the buffer?

3. Whalt type and degree ol vegetaticn will be allowed?

1. WHERE WILL BUFFERSE BE LOCATED?

Possible locations identified for buffer requirements:

« 100 year floodplain, Conservation Owveray District (COD) areas,
blueline creaks (USGS), steep slopes, are potential features to
measura tha butfar from.

44

Current Status of UDQ Process

Tha approved Comprehensive Plan policy stipulates a 35-foot vagetated buffer
will be required. The plan language states “...a naturally vegetatad buffer with
an average width of 35 linear fest shall be eslablished or maintained naturally.”
The buffer shall extend 35 feet horizontally and landward from the edge of a
Conservation Resource.

Beiter Site Design Handbook Recommended Praclice
Recommends a three zone siream buffer system delineated as follows:
+ Streamside zone — Min. 25 it width plus critical wetlands or habitats
+ Middle zone — 50 ta 100 ft depending cn slopes and floodplain

s  Duter zone — 25 ft minimum setback for structures

The Three-Zone Urban Stream Bulfer System
{Adapted from Welsch, 1881)
Cantar Tor Walarshad Pratection

Discussion

The proposed requirement of buffers only being adjacent to COD areas was
discussed. It was felt by some Committee mambers that bulfers aleng USGS
blueline creeks would provide benefit to the receiving water bodies. These
craeks currantly provide protection further up info the watershed in locations
whera the COD does not apply, Concemn was expressed about propery rights
and the possible building constraints that a buffer requirement may put on

Werterzhed Reienatable Commiliee Repord, dole 20010 .II i



individual kets. The Commiltee also discussed exisling developed lots,
redevelopment following natural disasters and nonconferming issues.
The membars decided that this discussion was leading to specific
ruleamaking that should be left to the UDD Commities.

Proposed Recommendalions:
ALTERNATIVE A

1. Buffers should be required along all blueline cresks
measured landward from the top of the stream bank or any
adjacent critical wetlands/habitats/shoreline components.

2. Buffers along marshes should begin along the marsh line
(mean high water).

3. Buffer measurement should begin at the top of the bank of
the base flow channel along creeks.

4. Buffer width of 35 feet should be the minimum. When
feasible, wider buffers are preferred.

5. Buffer averaging” should be allewed for flexibility in site
design.

€. A buffer transition zone should not apply outside of COD.

7. A map will be developed showing buffers and where buflers
would be required.

VEGETATED BUFFERS FOR "ELUE LINE" 5STREAMS

THE ARGUMENTS IN FAVOR

There are three compelling reasons for including “blue line” streams in
any watershed protection program.” They are:

! For this discussion, “hlue lne siream™ means a live siresn represented on LS. TLL
Cronbogical Survey Quadrangle [7.5 Mimoic Senics (topographic) } Maps by bloe lines.

4=

Maintaining Landscape Character

Qpen water and slope are two basic elements in the landscape analysis systems
advanced by lan McHarg {(University of Pennsyivania and author of Design With
Naturg) and FPhillip Lewis (University of Wiscansin — Madisen). Professcr Lewis
has noted that, on the basis of his work to define "comidors of environmantal
quality” in many parts of the United States, when open wabter and slope are
plotted, each ragicn displays a pattem as distinct as a fingenprind.

Many observers claim that the ceastal plain in general, and New Hanowver
County in particular, are flat and characterless. Bul this is relative. Each of the
blua line streams has a well-defined course completa wilh slope and changes in
vegelation. When ploted, there is a distinct pattern that is unique to this portion
of the coastal plain lat alona Norh Caroling in general. When recognized and
used as a basis for the design and locaticn of development on the land, the
develcpments themselves become more pleasant and possessive of distinctive
character *

It is this characteristic thal serves as the basis for the clustering that came indo
prominencs during the early 1960°s based largely on the wor of William Whyte.
Similarly, the blue line stream syslem in Mew Hanover County can be the basis
for a system of cluslening that affords dewvelopers adequate areas of desirable
land for residential and commearcial units whilke defining the prefered open
space.

Rcle in the Health of the Tidal Portions of the Creeks

The creeks as they meander through the landscape serve at least two
fundamental functions.

Firsl, the low gradient causes water to spread to adjacent areas during most
heavy rain events. During that time, the “flood water" accumulates detrilus

D Clepr Fun and s relation wihe orgital development along Clear Run Dvive and the relation of the
srrealm sysrcm o development proposed an what is the Duck Haven golf cowrse is an inferesting case in

povini
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{loose organic material resulting from disintegration on the forest floor),
which iz then camied to the tidal portion of the cresk when the water
recades. The detritus is an important part of the stew of material that
supporls juvenile fish maturing the estuarine paortion of the craeks.

Sacond. the stream systems stabilize the flow of fresh water into the
estuanes. Typically, the normal stream flow characteristics during rain
events are represented on a hydregraph [showing flow in cubic feet per
second (cfs) over ime] as a smeoth rise and fall. Disturbed and
channalized streams have hydrographs showing abruptl peaking and
faling. The flush of fresh water flow has a measurable impact on the
spacias composition of the fora (and probably fauna) in the astuary.

Following from the second point, there are two detimental effects on
the estuaries from severe denuding of the flcod zone and/or making
pars of the streams impenvious,

First, the streams become conduits that transmit pollutands from
headwaters and adjacent areas into the estuarineg portions of the
cragks,

Second, flash flews of water in the streambeds accelerates scouring of
tha bed and the transmission of additional silt loads to the estuary.
Qbviously, without vegetaled buffers and meanders, the sireams
become conduits that facilitate rather than impede the transmittal of silt
wazhed from impervious surfaces inlo the estuaries.

Impertant Cemplementary Funclions

M.C. State engineering professor Rocney Malcolm, while briefing the
New Hanover County Board of Commissioners during the presentation
of the W. K. Dickson Company report on drainage for Page's Creek,
said thatl the backbone of any drainage program is the stream system.
There is very litle question thatl the stream system of the county is a

4

dominant part of the surface waler regima that includes wetlands (including
pocosins), fllood plains, fidal estuanes, surficial agquifers, ordinary rains, storms,
and evaporation and ewvapolranspiration. There are snormous comple-
mentarities in considering the characteristics and role of the blue line streams
when planning for sustainable development; that is, development that will not be
prana to routine damags from flooding. Pay modest costs up front in considering
the drainage role cf the blue line streams cr pay larje scale drainage costs later
on.

Since the blue line streams represent the character of the landscape, they are
major factors in any cpen space initiative for the county. If special consideration
i given 1o the streams and the adjacent floodways, there will be established a
hierarchical structure for the designation of non-recreation damand driven open
space in the approval process for subdivision review. I weuld give additional
substance to the praferance system granting bonus “density” contained in the
mixed-use overlay district (MX) ordinance adopted by the City of Wilmington.
There is possible the direct applicaticn of this princigle to the emerging open
space prowvisions of the subdivisicn ordinance in the Unified Development
Qrdinance now being drafted.

& For ted BuHers

The members of both the Watershed Protection Roundtablz and the Unified
Development Ordinance Owersight Commillee have been exposed to the
benefits of having a strip of thrifty, well managed vegetaltion border bodies of
water. The literature has shown that maintaining or improving the quality of
watar is the dominant benefit to be realized from vegetative buffers,

This is true for the blue line streams in New Hanover County. But not only fram
the standpoint of direct runoff to the water body as is the case for the strips
along the tidal porfions of the creeks. In the case of the streams, the quality of
the water flowing downstream has a direct effect on the guality of the water in
the estuaries. As with the tidal reaches, the buffers will protect waler in the
channels from pellution emanating from the land alongside. But equally or more
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impartant, the buffer strips will act to trap pollutants and sadiments
originating upstream.

The vagatation will alse contribute detritus and shade the water in the
stream thus lowering surface emperatures. The vepetated stats of the
streams will enhance the assthatics of the streams in the landscape.

Additional Discussicn

The ideas of McHarg and Whyte have been field testad in the Upper
Brandywing watershed of Chaster County Pennsylvania. A mubi-
disciplinary team, led by a lawyer specializing in planning law, Ann
Louise Strong, worked with the government of the county and involved
fownships in shaping an ovarzll land use development scheme based
cn the hydrclogy of the landscape. It was cluslerng; it was
maintaining open space based on natural resources; it was optimizing
returns on both public and private invesiments.

These are the sama princioles ariculated by Elizabeth Brabec in the
regicnal planning conference sponscred by Cape Fear Tomorrow and
tha N.C Coastal Federation here in Wilmington in Oclober 1997, She
presented avidence of the financial rewards 10 davelopers as well as
economic benefits to society that result from designing with natural
systems

Therefore. the Watershed Protection Houndtable should:

Recommend that the blue line streams be affarded a flexible or
averaged 35 foct vegetated bufers on both sides of the stream
measured from the top of the natural channel;

Recommend tc the Unified Development Ordnance Owersight
Committee that the blue line streams be included in the definitions of
natural resourzes qualifying for inclusion in the Consercaticn Cverlay
District.

A7

Proposed Recommendations:

ALTERNATIVE B

1.

Buffers shall extend 35 feet maasured horizontally from the edge of the
conservation resource and on a line perpendicular to and landward of
the conservation rescurce. (Current COD regulations require
measurement from this point and this recommendation is consistant with
the proposed UDD recommendation).

Note: On August 1, 2000, the NC Division of Coastal Management
adopted a 30" buffer requiremernt along all rivers, creeks, streams,
tributanies, and drainage ditches that “can fioat a canoe within the 20
CAMA counties. Therefore, adopting a local ordinance as recommend-
ed in Alternative A, would merely extend the CAMA buffer, depriving the
individual property owner of the use of an addiional 5' of his property
while producing no praven, verifiable scientific water quality benefit,

ADDITIONAL COMMENTS FOR ALTERNATIVE B

Designaticn crileria proposed in AMermative 4, is based on axisting
USGS blueline creex designaticns. In order to provide bassline,
accurate designations, FEMA is currently performing a complete
analysis and evaluation of the base floodplain levels for the entire
county. Any use of subjective topography such as that refarenced
above would be at best, inascurate, incarrect and premature.
Affernative A above expands the use of buffers to “any adjacent
critical wellands/hakitats/shoreline components.” This extends the use
of buffers imo areas far beyond those even identified by the NG
Division of Coastal Management. This extension inte critical habitats
and endangered specias (a.g. rockerias, woodpeckers, vanus fly trap,
etc) would be a Further ercsion of private property rights and a
duplization of already existing fedaral and state ragu’ation.
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Easing buffer measurement, as proposed in Affemative A,
“at the top of the bank of the base of flow channel along
creeks” rather than at “mean high water" as adopted by the
NC Division of Coaslal Management would in most
inslances incraase the size of the bulfer, further erode the
lot's size and may impact the propery owner's use of the
land.

Affermnative A above recommends “Buffer width of 35 feel
should be the minimum. When feasible, wider buffers are
prefaerred.” The CAMA buffer rule requires a 30" maximum
buffer and econtaing no “wider buffers are prefemed”
language. What circumstances would justify New Hanover
County residents having 1o mest mare stringen
requirements then propearty owners in the cthar 19 CAMA
counties?

The NC Dision of Coastal Managamend currently has a 30°
butfer requirement for Mew Hanover County in place. (2)The
NC EMC is proposing a 50° buffer be established later this
yzar in the Cape Fear River Basin. (3)The UDD has
proposed a 35" buffer within the COD. (4)The Coastal
Fesources Commission’s own Shoreline Prolection Task
Force identified 101 federal and stale agencies that overses
water quality in CAMA's 20 coastal counties.

There is no rationale for ancther duplicative, inconsistent
ragulation 1o be established within New Hanover County,
paricularly when there is no scentific documentation to
support the premise that an extra five feet of buffer would
produce any significant water quality improvement; and an
additional five feet of butfer on very small or oddly shaped
lots will only further restrict and impede the individual
property ownars use of that lot.

2, WHAT CAN BE LOCATED WITHIN THE BUFFER?

Current Stalus of UDO Process

Language being discussed for UDO allows development activities within
tha buffer that are limited to water dependent structures (i.e.- docks,
piers, siabilization, etc.). Excavation, grading, filling and ditching are
permitied on a limited as needed basis for permitted encroachments.
Recreational facilities such as pervious trails may be permitted. Buffers
may be encroached by public roads, bridges and ulilities where no
practical alternative exists.

Eeifer Site Design Handbook

Recommends a three zone stream buffer system delineated as follows:

+ Streamside zone — flood contrel, ufility right of way, footpaths

+ Middle zene — some recreational uses, some storm water BMPs, bike
paths

« Ouler zone - residential uses including lawn, garden, compaost, slorm
water EMPs

Discussion

The Committee acknowledged the need to allow certain uses and
encroachments within buffer arsas as long as disturbance of land and
removal of wegstation is minimized, Water dependenl uses and
recreaficnal uses should be allowed within the buifer. Stafl agrees with
the propcsed UDO language for encroachments of streets, bridges and
utilities. Structures or improvements with other use designations should
not be allowed.

mmmmmwmmmnmﬂmr
1. Allow uses as proposed by the UDD process.
2. Recommend against allowing any other types of improvements with

other use designations.
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Proposed Recommendation based on discussion at the
Buffer Field Trip (cont’d)

3. Allow limited encroachment of storm water BMP {agcilities.
4. Minimize encroachment of utilities within the butfer. Inslead,

utilities that nommally run parallel to the creek should be

moved out of the buifer zone wheraver possible.
5. Where encroachments do occur, the maximum amount of

veoatative cover should he reestablished.
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3. WHAT TYPE AND DEGREE OF VEGETATION WILL BE

ALLOWED?

Current Status of UDQO Process

The local office of the NC Cooperalive Extension has worked on
language 1o address vegetation within buffers (Technical
Appendix A: Beference Lists for Guidance in the Selaction of
Vegetated BuHler Plants). As stated in the intent section, buffars
are essential 1o filker and biclogically process pollutants from
runoff befora it entars surdace walers. Buffers also moderate
water lemperature, provide stability 1o the soils adjacent to
water bodies and have other beneficial functions. Plants that
are native and naturalized are desirable within the buffer while
plants fhat require intense or routine maintenance are nol.
Plants are 10 be refained in their natural or minimally disturbad
state. M restoration is required, then references are provided for
saleclion of appropriate plant types. Selective tree removal and
pruning will be allowed for sight lines, plant health and vistas.

Beiter Site Design Handbook

Recommends a three zone stream buffer syslem delineated as

follows:

+« Streamside zone — Undisturbed mature forest, reforest if
necessary

+ Middle zone — Managed forest, some clearing allowed

 Quter zone - Forast encouraged but usually turf grass

Staff Comments

The language being proposed through the UDD process seems to allow
flexibility to property owners for management of buffers. Staff agrees with
the inlent of the requirements as they are proposed. The goals of
maintaining the existing vegetation along the buffer areas, minimizing
disturbance and clearing and providing means of resloration when
necessary, all coincide wilh the intent outlined in the Better Site Design
Handbook.

Proposed Recommendations

1. Recommend agreement with proposed language from the UDO
process.

2. Recommend largeted outreach effort focusing on buffers, their
functicn and management.

3. Recommend use of restoration efforis/programs in areas that are
alrzady substanially developed or subdivided (Ref. Tidal Creeks
Board costshare for bufler restoration and stream restoration
cpportunities; see fig. 17-2).

4. Selective clearing and pruning of existing wvegelation for the
purpose of providing sight vistas of the water body shall be
permmitted. Only vegetalion that is necessary for this purpose
should be removed.

5. Existing developed lots with structures would be exempt unless
redeveloped. Developed lots can implement bulfers on & voluntary
basis.

Incentives for Commevrcial and Residential Properties

« Cost Share Program — for residential and commercial properties —
cash, free technical assislance
Buffer Averaging
Conservation Easement — tax deduction; landowner retains property
awnership

+« Mature trees add to property value

Warerslied Rowndsable Commiies Repor, July :'m.r‘ll a
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Heavily vegelated buffer on Pezolt Branch in
Smith Creek Watlershed

Buffers on marsh of Fulech Creek

Fig. 17-1. Buffer Fleld Trip

Buffers a.’g marsh of Futch Creek
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Fig. 17-2. Pine Valley Stream Restoration Project

Before

NOTE: Stream restoration is a potential option for restoring natural dimension,
pattern and profile to degraded sireams.

A8
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Fﬂnniﬂa 19: Clearing & Grading
Clearing mm“mmmm
mmmmuwmmmumﬁ
lots, ﬂmmﬂmﬂuhpﬂuﬂgahﬂmﬂm
of any community open space should be managed as

pratected green space.

Better Site Design Handbook Recommended Practice

The Better Site Design Handbook recommends limiting land
disturbance to the amount required for building footprints,
construction access and safety setbacks. Areas that are left
undisturbed are less likely to erode during construction and will
retain their natural hydrology. Sewveral bcols that are available 1o
limit clzaring include erosicn and sediment contral ordinances,
forest conservation ordinances and cpen space development.

Current Requirements

New Hanover County Engineering Department administers an
arosion and sediment control ordinance thal applies 1o all
private development wilthin the County (see fig. 19-1). This
ordinance requires new devalopment thatl will disturb more than
1 acre of land 10 obtain a grading permit. The City requires a
tree preservation parmit in addition to the County grading permit
prior 1o land disturbing activity. For sites that disturb less than 1
acre of land, ercsion control practices are still required, but
without a pemmit. Review timeframes for grading permits
submittals and re-submittals must be followed or permits can
activate themsalves.

Discussion

The Sedimentation Erosicn Centrol Officar with the Mew
Hanover County Engineernng Depardment spcke o the
Commitlee about her responsibilities in administering the
erosion control ardinance. Limited staff makes eflective review

of plans and site visits challenging. The main goal during construction is
to stabilize areas that have been cleared and control the discharge of
sedimant.

Flg. 19-1. Eresicn control measures at construction site

Roundtable Recommendations: Principle 19

1. Suppert providing adequate siaffing to the New Hanover County
Engineering for etfective administration of the ordinanca.

i Hmmpm-mnshuchmmumgmmsnﬂmpﬂdmpnnrtuw
land disturbing activity for commaercial subdivision
developmant.

3. Humwaﬂmihniaul:ﬁlurhmmhmhnalmnnnhaw
plan and flagged in the field prior to any land disturbing activity.
4. Provide training ta Cily inspectors on eresion control maasures

and establish line of communication for

5. Preserve natural vegetation me‘muﬁrql&ndmhuﬁmmn
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D: Tree Conservation

Better Site Design Handbook Recommended Praciice

The handbook recommends thal communities promote the use
ol “nalive” vegetation and preservation of existing trees. Tree
surveys, clearing and grading plans which protect existing
stands of frees not in the essential site improvements area of
the davelopment, and planting vegetation in the sireet righi-of-
way are several ways that a natural environment can be
encouraged within new development projecis.

Current Cily Requirements

The City currently has prowvisions for requiring a tree survey of
all new construction. The Wee removal permit is also a tool
used 1o prevent existing property owners from randomly cuting
down significant trees from already developed sitas. The Zoning
Ordinance has limited capabilities of saving irees located inside
“essential” sile impraovement limits,

Discussion

Tha Roundtable members took considerable interest in this
principle and the currenl ordinances. The need for a pro-
fessional arborist and for technical support from the County
Extansion Service were mentioned as ways to fill in the gaps in
the current ordinances. The language has been modified in the
Unified Development Ordinance subcommitiee on landscaping,
but the stafl expertise is still lacking. Additional training and
aducation for staff, contractors, developers, and area citizens
was cited as a significant need loward preserving the natural

areas and saving significamt trees. Mature tree preservation is an
effective means of reducing flooding and air polluticn in the coastal plain.

Walervhed Reundiabile Carmiires Bepars, Jaly 2000 J i
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Principle 21: Conservation Incentives
Incentives and flexibility in the form of density compensation,
buffer averaging, property tax reduction, stormwater cradils,
and by-right opan space development should be encouraged
to promete conservation of stream buffers, forests, meadows,
and other areas of environmental value. In addition, off-site
mitigation consistent with locally adopted watershed plans
should be encouraged.

Better Site Design Handbook Recormmended Practice

The handboaok recommends that communities consider several
differant broad ways to promole conservalion in  new
develcpments (see fig. 21-1). This principle is & summary of
several of the other more specific recommendaticns for other
principles in the handbook. The topic areas are:

By-right open space development

Density compansation

Stormwater credits

Buffar averaging

Property tax credits

Densily bonuses

Transterabls Development Rights (TDRs)

Off-site Mitigation

RN R S AY S

Curremt Cily Requiremenis

The City currently has provisions fer all of the above axcept
stormwater credits, property tax credits, and transferable
devalocpment rights. As explained in Principle 11, the Per-
formance Hesidential Reguirements in the Zoning Ordinance
provide a 1ool to do by-righl open space develoepment. Densily
compensation is &lso achieved with this regulation, Bufter

Fig. 21-1. Incentives can promote conservaiion of natural features
adfacent to water resolrces

averaging is being proposed in the landscaping regulations recently
approved by the Unified Development Ordinance Cversight Committes.
Density bonuses were presented as a ool for development in the Mixad
Use Ordinance adopted by City Council on July 18, 2000. An example of
cff-site  mitigaticn is being accomplished through the Wellands
Restoration Program sponsored by the City of Wilminglon Stormwater

Services.
Watrrsid Rramdiobde Cosamitiee Saport, dole 201 .I| i
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Discusslon

The Roundtable noted that much had been done to improve City
regulations for conservation during the past several years.
Adding the Conservation Owerlay District, the Performance
Residential development design, and the open space
requrements of the Mixed Use Zoning Disinct have helpad
strengthen the rules while providing alternative development
pallens that are successiul for the developer.

Bonnie Duncan of the NC Wetlands Restoration Program
(NCWRP), spoke tc the Committea about this Division of Water
Quality program. NCWRP provides a means of restoring
weatlands or sireams through use of mitigation monay. For
example, NCWRP is providing the mitigation requiremants to
NCDOT for their impacts in New Hanover County.

Watershed Ronvdecile Congratter Sanord, folv m}!#
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Pﬂncipla 22: Stormwatar Outfalls
New stormwater outfalls should not discharge unmanaged

stormwater into jurisdictional mmm
or other water bodies.

Better Site Design Handbook Recommended Practice

To have an effeclive slormwater management program, the

fundamental imporance of site design must be recognized.

Utilizing green space for treatment of runoff and reducing

imparvious cover are ways fo sharply reduce the volume of

runoff that needs to be treated. The principles of minimizing

imparvious area, opan space development, vegetaled open

channels, bioretention, filter strips, buffers, disconnecting

imparvious areas and nalural area preservation can all help

reduce the volume and pollutant loading from runoff by as much

as 20°% to 60%. Other key factors to consider include:

» Clear guidance on seleclion, design and location of BMPs.

» Establish appropriale sizing criteria to ensure that objectives
are mel.

* Establish standards that address maintenance, aesthetics
and safaty.

»  Shong local commitment for maintenance, enforcemeant and
funding (see fig. 22-1).

* Incantives for developers that apply runoff reducing
principles.

* Floodplain regulations that limil development in flood prone
areas.

Current Cily Requiremenls

The City has a Technical Standards Manual that establishes
design criteria  fer stormwater management facilities.
Maintenance and safety are addressed in the standards manual
and along with aesthetics are considerad in each review of a

sile plan. The City Stormwatar Utility provides funding and commitmeant
1o stormwater management. The recently passed MX zoning crdinance
included several incentives for developers to use runoff reducing
principles.

Fig. 22.1. Long Leaf Creek scil bioengineering project

Waterghed Rowndtzile Commiftee Reporr. July .-JI#



Discussion

Generally, the Committee felt that difficulties in permitting led to
“cookbook” designs that were not the best for water quality.
More Hexibility in design should be encouraged to promote
better site design principles. The County should also adopt
standards for better site design. Standards for maintenance of
ponds could be improved.

Houndtable Recommendations: Princif

Weiershead Noundtalhle Cammitter Bepor, Jﬁly?-ﬂ]f”



CONCLUSION

The Watershed Roundiable Committee recognizes thal the
implementation of the recommendations within this report is an
important part of the protection of Wilmington's water resources. The
polludion problems within our creeks cannot be resolved solely through
regulation, but will require infrastructure improvemeants, regional storm
water best management practices, public outreach and more. This
report should be made available to developers, engineers, architects,
surveyors and other interested parties and used as a guide for
developing property and making improvements for redevelopment.
The City and Gounty should comprehensively review this document
annually and report on the implementation of these recommendaltions
o the Board of Commissionars and City Council

The pending NFDES FPhase |l regulations that deal with urban runoff
pollution will require the City of Wilminglon to obtain a parmit in the
next several years. Part of that permit will require public outreach
efforis goared towards reducing pollutien from wrban runaff, This
document can sarve to direct the Cily's outreach affords and give the
public a broad undarstanding of how development impacts on water
quality can be reducad through better site design.

The City should continue to pursue cooperative efforts with groups
such as the Cape Fear River Watch, the Mew Hanover Courty Tidal
Creeks Frogram and the Morth Carolina Wetlands Restoration
Program. These efforts can create invaluable parinerships for public
awaraness and funding of water quality improvement projects.

This Committee concludes that the City and County should lead the
way toward improving regulalions through innovation, consarvation
and incantives using the local knowledge that we have about gur water
resources, while maintaining a healthy economy. We should strive to
cooperale and communicate with other agencies about regulations that
affect our local environment, our property and our quality of life.
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