TOWN OF

NAGS HEAD

AGENDA

TOWN OF NAGS HEAD BOARD OF COMMISSIONERS
NAGS HEAD MUNICIPAL COMPLEX - BOARD ROOM
WEDNESDAY, JUNE 3, 2020; 9:00 A.M.

In order to view and listen to the Board meeting remotely, please register here:
https://nagsheadnc.zoom.us/webinar/register/WN_fwSm-NDdTH6NMcr50ibp2Q

Please email your comments for the Public Comment portion or for the Public Hearings here:
publiccomment060320@nagsheadnc.gov

(Emailed comments will also be accepted during the Board meeting until the end of
the Public Comment portion of the meeting AND up to 24 hours after each Public Hearing is
concluded

for comments related to any of the Public Hearings)
Comments should include your name and address and
Should be limited to five minutes when read aloud.

If you would like to participate in any of the Public Hearings, please contact Carolyn F Morris at
carolyn.morris@nagsheadnc.gov or at 252-449-2009 until 9 am on June 3, 2020

A. CALL TO ORDER / MOMENT OF SILENCE/PLEDGE OF ALLEGIANCE
B. ADOPTION OF AGENDA
C. PUBLIC COMMENT
D. CONSENT AGENDA
1. Consideration Of Tax Adjustment Report

Documents:

6 D1 TAX ADJUST REPORT SUMMARY.PDF
6 D1 TOWN-WIDE TAX ADJ REPORT.PDF
6 D1 MSD TAX ADJ REPORT.PDF

2. Consideration Of Resolution Authorizing
water payment plans resulting from State Executive Order #124

Documents:

6 D3 AUTH WATER PAYMENT PLANS SUMMARY.PDF
6 D3 AUTH WATER PAYMENT PLANS RES.PDF

3. Update Of Low Impact Development Manual And Stormwater Reference Manual


https://nagsheadnc.zoom.us/webinar/register/WN_fwSm-NDdTH6NMcr5oibp2Q
mailto:publiccomment060320@nagsheadnc.gov
mailto:carolyn.morris@nagsheadnc.gov

Documents:

6 D4 LOW IMPACT DEV AND STORMWATER UPDATE SUMMARY1.PDF
6 D4 LOW IMPACT DEV AND STORMWATER MANUAL.PDF

4. Request For Public Hearing To Consider Text Amendments
to the Unified Development Ordinance submitted by a property owner to expand the
principal sale items from outdoor stands to include reservations and tickets for
events/activities

Documents:
6 D5 RPH OUTDOOR STANDS SUMMARY.PDF

E. PUBLIC HEARINGS

1. Public Hearing To Consider Citizen Comment On The Town Manager's Proposed
Operating Budget
for July 1, 2020 - June 30, 2021, proposed CIP requests for FY 20/21 through FY
24/25, and updated Consolidated Fee Schedule

Documents:

6 E1 PH BUDGET PUBLIC HEARING SUMMARY.PDF
6 E1 PH BUDGET PUBLIC HEARING PN.PDF

2. Public Hearing To Consider A Text Amendment To The UDO
submitted by Kim Cowen and Megan Dixon to allow “Tutoring Facility/Learning
Center” as a permitted use within the C-2, General Commercial Zoning District

Documents:

6 E2 PH LEARNING CENTER SUMMARY .PDF
6 E2 PH LEARNING CENTER PN.PDF
6 E2 PH LEARNING CENTER MEMO AND APP.PDF

3. Public Hearing To Consider A Text Amendment To The UDO
pertaining to temporary uses or temporary alteration of uses related to declared
emergencies

Documents:

6 E3 PH UDO TEMP USE PERMIT SUMMARY.PDF
6 E3 PH TEMP USE PERMIT DURING EMER PN.PDF
6 E3 PH UDO TEMP USE PERMIT MEMO.PDF

F. REPORTS AND RECOMMENDATIONS FROM THE PLANNING BOARD AND THE
PLANNING AND DEVELOPMENT DIRECTOR

G. OLD BUSINESS TABLED FROM PREVIOUS MEETINGS

1. From May 6th Board Meeting
- Consideration of numerous text amendments to the Unified Development Ordinance
as it pertains to updated Flood Maps; Consideration of update to the Flood Damage
Prevention Ordinance (Public Hearing held May 6, 2020)

Documents:



6 G1 FLOOD ORDINANCE SUMMARY.PDF
6 G1 FLOOD ORDINANCE WITH ATTACH.PDF

2. From May 6th Board Meeting
- Discussion of scope of work from Moffat & Nichol - Beach Nourishment Project
Coastal Engineering and Design

Documents:

6 G2 BN COASTAL ENG AND DESIGN SUMMARY.PDF
6 G2 BN COASTAL ENGINEERING SVCS PROPOSAL.PDF
6 G2 BN MONITORING SURVEY PROPOSAL.PDF

3. Major Site Plan For Gone Coastal Shopping Center
From May 6th Board meeting - Consideration of a Major Site Plan for Gone Coastal
Shopping Center, 7531 S Virginia Dare Trail, submitted by Jim and Stephanie
Selckmann

The Applicant has requested a Continuance to the July 1, 2020 BOC meeting

4. Preliminary Plat For A Major Subdivision, Known As Coastal Villas
From May 6th Board meeting - Continued consideration of a Preliminary Plat for a
Major Subdivision, known as Coastal Villas, for an approximately 9.86 acre property,
zoned R-2, Medium Density Residential, owned by Nags Head Construction
(Applicant), located on the west side of US 158, approximately 300 feet south of the
intersection of W. Soundside Road and US 158 (Parcel # 006749004; PIN #
989108886987); the revised Preliminary Plat proposes to create 17 lots, along with an
associated street and other required improvements

The Applicant has requested a Continuance to the July 1, 2020 BOC meeting
H. NEW BUSINESS
1. Committee Reports

Documents:
6 H1 COMMITTEE REPORTS SUMMARY.PDF

I. ITEMS REFERRED TO AND PRESENTATIONS FROM TOWN ATTORNEY
J. ITEMS REFERRED TO AND PRESENTATIONS FROM TOWN MANAGER
K. BOARD OF COMMISSIONERS AGENDA
L. MAYOR’S AGENDA

1. Future Town Envision

Documents:
6 L1 MAYOR ENVISION THE TOWN SUMMARY.PDF

2. Request For Closed Session
to discuss personnel matter in accordance with GS 143-318.11(a)(6)

Documents:



6 L2 MAYOR RCS PERSONNEL SUMMARY.PDF

M. OTHER BUSINESS
N. ADJOURNMENT

O. FULL AGENDA In .PDF Format With Bookmarks

5401 S. Croatan Hwy, Nags Head, NC 27959
252-441-5508


http://nc-nagshead.civicplus.com/16795207-c61e-4da1-84d3-0b8246f2d23c

Item Title: Consideration of Tax Adjustment Reports

Item Summary:

Agenda Item Summary Sheet

Item No: D-1

Meeting Date: June 3, 2020

Attached please find the list of adjustments to the 2019 Tax Levy (per information received from Dare

County) for Property and for MSD valuations.

These reports are submitted for your approval at the June 3" Board of Commissioners meeting.

Number of Attachments: 2

Specific Action Requested:
Tax reports provided for Board review and approval.

Submitted By:  Linda Bittner, Tax Collector

Date:

May 28, 2020

Finance Officer Comment:
No unbudgeted fiscal impact.

Signature: Amy Miller

Date:

May 28, 2020

Town Attorney Comment:
N/A

Signature: John Leidy

Date:

May 28, 2020

Town Manager Comment and/or Recommendation:

I concur with staff.

52'477' £
Signature: Cliff Ogburn 7/%

Date:

May 28, 2020



Town of Nags Head, North Carolina
ANALYSIS OF CURRENT 2019 TAX LEVY
As of May 28, 2020 for the June 3, 2020 BOC Mtg

Town-Wide Tax Total Levy
Property Excluding Registered
Property Total Registered Motor
Valuation Rate Levy Motor Vehicles Vehicles
Original levy:
Property taxed at current year's rate 2,383,436,490 0.00317 7,555,496.64 7,555,496.64
Registered Motor Vehicles at current year's rate 28,295,614.00 0.00317 88,974.44 88,974.44
Registered Motor Vehicles at 2018 year's rate 9,502,329.00 0.00307 29,172.15 29,172.15
Registered Motor Vehicles at 2017 year's rate 69,970.00 0.00297 207.81 207.81
Registered Motor Vehicles at 2015 year's rate (2,011.00) 0.00267 (5.37) (5.37)
Penalties 5,460.81 5,460.81
Total 2,421,302,392 7,679,306.48 7,560,957.45 118,349.03
Discoveries & Adjustments:
Current year discoveries & adjustments tax 1,686,283.00 4,309.89 4,309.89
Town wide beach nourishment tax 455.29 455.29
Corporate Utilities discoveries & tax 22,078,064.00 64,026.38 64,026.38
Corporate Utilities beach nourishment tax 5,961.09 5,961.09
Penalty Discoveries 2,075.47 2,075.47
Total 23,764,347 76,828.12 76,828.12
Releases & Adjustments:
Current year releases & adjustments (309,694.00) (898.12) (898.12)
Town wide beach nourishment (83.60) (83.60)
Penalty Releases (574.94) (574.94)
Total (309,694) (1,556.66) (1,556.66)
Write-offs or Adjustments: 0.00 0.00
Total Property Valuation 2,444,757,045
Net levy 7,754,577.94 7,636,228.91 118,349.03
Uncollected Taxes (15,017.95) (15,017.95) 0.00
Uncollected Town Wide Beach Nourishment (1,385.87) (1,385.87) 0.00
TOTAL UNCOLLECTED TAXES AS OF 05/28/20: (16,403.82) (16,403.82) 0.00
CURRENT YEAR TAXES COLLECTED: 7,738,174.12 7,619,825.09 118,349.03
CURRENT LEVY COLLECTION PERCENTAGE: 99.788% 99.785% 100.000%




Town of Nags Head, North Carolina
ANALYSIS OF CURRENT 2019 MSD TAX LEVY
As of May 28, 2020 for the June 3, 2020 BOC Mtg

BEACH NOURISHMENT DISTRICT
MSD Excluding Registered
MSD Total Registered Motor
Valuation Rate Levy Motor Vehicles Vehicles
Original MSD Levy:
MSD Beach Nourishment at current year's rate 809,869,299 0.00175 1,417,272.90 1,417,272.90
Registered Motor Vehicles at current year's rate 1,614,681.00 0.00175 2,811.91 2,811.91
Registered Motor Vehicles at 2018 year's rate 767,675.00 0.00175 1,343.43 1,343.43
Registered Motor Vehicles at 2017 year's rate 66,748.00 0.00175 116.81 116.81
Penalties 0.00 0.00
Total 812,318,403 1,421,545.05 1,417,272.90 4,272.15
Discoveries & Adjustments:
Current year discoveries & adjustments 0.00 0.00 0.00
Town wide beach nourishment 0.00 0.00
Penalty Discoveries 0.00 0.00
Total 0.00 0.00
Releases & Adjustments:
Current year releases & adjustments 0.00 0.00 0.00
Town wide beach nourishment 0.00 0.00
Penalty Releases 0.00 0.00
Total 0.00 0.00
Write-offs or Adjustments: 0.00 0.00
Total MSD Valuation 812,318,403
Net levy 1,421,545.05 1,417,272.90 4,272.15
TOTAL UNCOLLECTED MSD AS OF 05/28/20: (613.72) (613.72) 0.00
CURRENT YEAR MSD COLLECTED: 1,420,931.33 1,416,659.18 4,272.15
CURRENT MSD COLLECTION PERCENTAGE: 99.957% 99.957% 100.000%




Agenda Item Summary Sheet

Item No: D-3
Meeting Date: June 3, 2020

Item Title: Consideration of resolution authorizing water payment plans — in accordance with
State Executive Order #124
Item Summary:
Governor Cooper's Executive Order #124 authorized local government to assist water customers during
the COVID-19 pandemic re: past due accounts and reconnection fees. Reconnection fees may be waived

and water service will not be disconnected due to non-payment until June 2, 2020.

In accordance with the Governor's Executive Order #124, the attached resolution is provided for your
consideration on June 3.

Number of Attachments: 1

Specific Action Requested:
Resolution provided for Board consideration of adoption.

Submitted By:  Amy Miller, Finance Director Date: May 27, 2020

Finance Officer Comment:

Authorization is for a six-month repayment plan of six equal monthly installments for water balances that
became delinquent between March 31, 2020 and June 1, 2020 — the resolution requires the balance to be
paid in full by December 2, 2020.

Signature: Amy Miller Date: May 27, 2020
Town Attorney Comment:

N/A

Signature: John Leidy Date: May 27, 2020

Town Manager Comment and/or Recommendation:

I concur.

Signature: Cliff Ogburn Date: May 27, 2020



Resolution No. 20-06-XXX
CFS fees reinstated for COVID-19
BOC Meeting June 3, 2020

Resolution Authorizing Water Payment Plans From COVID-19

WHEREAS, on March 10, 2020, Roy Cooper, Governor of North Carolina, issued Executive Order
No. 116 which declared a State of Emergency to establish the State’s response and protective actions to
address the Coronavirus Disease 2019 (COVID-19) public health emergency and to provide for the health,
safety, and welfare of residents and visitors located in North Carolina; AND

WHEREAS, on March 13, 2020, the President of the United States declared that the COVID-19
pandemic in the United States constitutes a national emergency, retroactive to March 1, 2020; AND

WHEREAS, on March 19, 2020, the North Carolina Utilities Commission issued an Order
Suspending Utility Disconnections for Non-Payment, Allowing Reconnection, and Waiving Certain Fees;
AND

WHEREAS, on March 31, 2020, Executive Order No. 124 issued by Governor Roy Cooper,
prohibits shut-offs, late fees, and reconnection fees of utilities; AND

WHEREAS, on April 15, 2020 in accordance with the Governor’s Executive Order No. 124, the
Town of Nags Head authorized fees related to water past due accounts and reconnection fees be waived
and water service will not be disconnected due to non-payment until June 2, 2020; AND

WHEREAS, if a delinquency occurred between March 31, 2020 and June 1, 2020, the Town of
Nags Head authorizes a 6-month repayment plan of 6 equal monthly installments for past due water
account balances caused during the COVID-19 pandemic only; AND

WHEREAS, any water service balance that became delinquent between March 31, 2020 and June
1, 2020 must be paid in full by December 2, 2020; AND

WHEREAS, if the water service balance isn't paid according to the payment plan terms, the whole
amount under the payment plan becomes due, the payment plan becomes void, and the Town of Nags
Head has the right to disconnect the service and apply a late fee penalty; AND

WHEREAS, all water service account balances that become delinquent after June 1, 2020 must be
paid within noted due dates or the Town of Nags Head has the right to disconnect the service and apply a
late fee penalty; AND

WHEREAS, all payments received by the Town of Nags Head will be applied to the oldest
outstanding balance first in accordance with existing policies.

NOW THEREFORE BE IT RESOLVED that the Nags Head Board of Commissioners hereby
authorizes a 6-month repayment plan of 6 equal monthly installments for water balances that became
delinquent between March 31, 2020 and June 1, 2020 and must be paid in full by December 2, 2020.



Resolution No. 20-06-XXX
CFS fees reinstated for COVID-19
BOC Meeting June 3, 2020

This the 3™ day of June 2020.

Benjamin Cahoon, Mayor
ATTEST: Town of Nags Head

Carolyn F Morris, Town Clerk



Agenda Item Summary Sheet

Item No: D-4
Meeting Date: June 3, 2020

Item Title: Update to the Low Impact Development Manual and stormwater reference manual

Item Summary:

The intent of the changes to the Town’s Low Impact Development (LID) Manual is to create consistency
with the revised residential stormwater regulations that are now incorporated into Article 11 Environmental
Regulations Part I, Stormwater, Fill, and Runoff Management and regulations consistent with the NCDEQ
Stormwater Design Manual. The format has been revised to become more user friendly.

Changes primarily consist of the following:

e Chapter 2-Change in terminology from Best Management Practice to Stormwater Control Measure
(to be consistent with NCDEQ Stormwater Design Manual).

e LID Compliance in Nags Head- Changes reflect recent ordinance changes which are discussed in
Chapter 3, available stormwater credits and SW Plan overview which have been modified from
2014.

Living Shorelines have been added as an LID measure at the request of the NC Coastal Federation.

e SCM Fact Sheets from the Town of Nags Head Recommended Standard Details have been
incorporated into Chapter 5 of the manual.

e Backyard wetlands and planter boxes have been omitted due to their lack of use in Nags Head and
cost for maintenance and upkeep.

e Chapter 6 Non-residential Stormwater Management- Stormwater calculations from the NCDEQ
Stormwater Design manual have been incorporated into this chapter.

e The reference information from the first edition has been condensed and inserted into Chapter 1 of
the Second Edition.

e USDA Soils maps have been deleted along with the DWQ stormwater table.

Number of Attachments: 1

Specific Action Requested:
Request Board adoption of attached Low Impact Development Manual and stormwater reference manual.

Submitted By:  David Ryan, Town Engineer Date: May 27, 2020
Finance Officer Comment:

No unbudgeted costs associated with this agenda item.

Signature: Amy Miller Date: May 27, 2020
Town Attorney Comment:

N/A

Signature: John Leidy Date: May 27, 2020

Town Manager Comment and/or Recommendation:
I concur with staff.

Signature: Cliff Ogburn Date: May 27, 2020
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Chapter 1 Town of Nags Head Facts

Introduction e Nags Head has 11 miles of

oceanfront coastline and an

The Town of Nags Head is a unique resort
community that takes pride in its clean water, low
density of development and vast open spaces.
Residents and visitors alike rely on the Town's
abundant water resources to live, work and play.
Nags Head's economic prosperity is dependent
on the availability and health of its water

equivalent amount of estuarine
shoreline.

e Approximately 90% of the
properties are developed.

e Approximately 50% of the
developed properties were
developed prior to 1980.

resources. e About 55 miles of drainage
infrastructure within the Town

Due to the various ways we use our water, it is boundaries.

essential for us to protect our water resources. To e Approximately 85% of the

achieve this goal, actively managing stormwater developed properties are served by

runoff is essential. An effective approach to on-site wastewater.

managing stormwater runoff is through Low
Impact Development (LID).

A view of the Nags Head oceanfront shoreline near Jennette's Pier
(Photo credit: Great Lakes Dredge and Dock Company, LLC)

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 1




NAGS HEAD

Background

The Town of Nags Head is located on Bodie
Island, east of Roanoke Island in Dare County,
North Carolina. The 6.7 square mile township is
bounded by the Roanoke Island to the west,
Atlantic Ocean to the east, Town of Kill Devil Hills
to the north, and Cape Hatteras Seashore to the
south. Incorporated in 1961, the Town of Nags
Head has developed into a popular vacation
destination. Over the last 40 years development
within Nags Head has accelerated creating an
increased burden on the Town's resources. As
development occurs, the additional impervious
surfaces create more stormwater runoff and less
availability for infiltration into the surrounding
sandy soils. The increase in stormwater runoff
can contribute to roadway and property flooding
as well as the degradation of the water quality of
the surrounding waterbodies.

The existing stormwater drainage system for the
Town relies heavily on (5) ocean outfalls
maintained by the North Carolina Department of
Transportation (NCDOT). The outfalls were
originally constructed to provide drainage for
ocean overwash events when the storm surge
from the ocean overtops the dunes. As
development has occurred, additional
stormwater drainage systems were connected to
the outfall. In most instances the outfall pipes
were not designed to convey flows from the
drainage systems that are currently connected to
the outfalls.

The existing outfall system operation primarily
serves as a mechanism to provide flood relief for
roadways. However, providing flood relief by
draining runoff towards surrounding
waterbodies can degrade the water quality of
the receiving waters as pollutants from

North Carolina
Coastal Federation

® Working Together for a Healthy Coast

impervious surfaces are conveyed through the
stormwater outfalls.

Preserving water quality is critical to the Town of
Nags Head as we strive to be good stewards of
the environment in our mission “to provide for
the health, safety and welfare of the citizens,
property owners and visitors to the Town.” In
order to protect this vital resource, stormwater
management strategies can be employed to
reduce the volume of untreated stormwater
discharging to receiving waters. Low Impact
Development is a specific management strategy
that can be applied to mitigate both flood
related impacts and water quality treatment.

Figure 1.1 Town of Nags Head Map

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 2
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Purpose

This manual is intended to provide a broad
application of Low Impact Development
techniques to new, existing and redevelopment
sites. The level and types of applications will vary
from site to site. It is intended to provide
property owners, builders, developers and the
general public with guidance on integrating LID
at various scales. Stakeholders can use this
manual as technical guidance to design,
construct and maintain specific LID measures.

This manual can also be used as a reference for
those who seek compliance with the provisions
of the Town of Nags Head Unified Development
Ordinance, Chapter 11, Environmental
Regulations, Part 1 Stormwater, Fill and Runoff
Management. To proactively manage
stormwater and protect water quality, it will take
the support of all stakeholders involved to
successfully, communicate, coordinate and
educate to implementing LID into the
community.

A view of the Nags Head oceanfront (Photo courtesy of Town
of Nags Head)

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 3
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Application of Manual

This document provides technical guidance on
the application of LID practices as an acceptable
approach to meet state and local stormwater
management objectives. The information
contained within the manual is intended as a
starting point to provide guidance in the
application of LID practices.

For new development and redevelopment
projects requiring permits, this manual should be
used in conjunction with applicable current local,
state and federal laws, rules, codes, ordinances
and standards.

Existing property owners and community
members play a vital role in protecting the
health and welfare of coastal water quality. This
manual provides simple solutions that can be
implemented on a lot by lot basis. Town staff can
advise and assist property owners on smaller
scale residential projects.
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Chapter 2

Stormwater Management

Clean water resources are essential to the
economic vitality of Nags Head. Proper
stormwater management is an essential
component of water quality protection. Low
impact development is the cornerstone of
stormwater management and a mechanism to
protecting our water resources.

Hydrologic Cycle

A key component to protecting water resources
is to keep the water cycle in balance. The
movement of rainfall from the atmosphere to
the land and then back to the atmosphere is a
naturally continuous process to humans and
virtually all other forms of life. The balanced
water cycle of precipitation, evapotranspiration,
infiltration and groundwater recharge sustains
Nags Heads vast but fragile water resources.

Figure 2.1 Water Cycle Graphics courtesy of the NC Wildlife
Resources Commission

North Carolina
Coastal Federation

® Working Together for a Healthy Coast

In the Town of Nags Head, most of the annual
rainfall infiltrates, (soaks into), the underlying
sandy soils. Infiltration is the result of
precipitation percolating downward through the
soil until it reaches the water table. The water
table moves laterally and downgradient, through
the influence of gravity, ultimately intersecting
with channels, wetlands and surface waters.

Over half of the annual rainfall returns to the
atmosphere through evapotranspiration. Surface
vegetation, especially trees, transpire water to
the atmosphere. Evapotranspiration rates for
vegetation vary by season, with peak
evapotranspiration rates occurring during the
spring and summer growing season.

Land development and construction activities
change the land surface and impacts the water
cycle. Altering one component of the water cycle
results in changes in other elements of the cycle.
Impervious surfaces, such as roads, buildings
and parking lots, prevent rainfall from infiltrating
into the soil and significantly increases the
amount of rainfall that runs off. Research shows
that soil compaction resulting from land
development activities produces a greater
amount of runoff than pre-development
conditions. When natural vegetation is removed,
the amount of evapotranspiration decreases. As
impervious areas increase, runoff increases and
can result in the decrease of groundwater
recharge.

Impacts of Development

Stormwater runoff is precipitation which sheds off
improved or unimproved surfaces that is released
into channels, wetlands, estuaries and surface
waters. Problems related to stormwater runoff are
most evident in developed areas. A change in the

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 4
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water cycle can have a dramatic effect on our
water resources. The impact is based on both the
quantity and quality of stormwater runoff

reaching our sounds and oceans.

When rain reaches the ground, it typically
infiltrates into the soil until the point where the
soil can become completely saturated. The
infiltration process naturally filters the water
before it settles into aquifers or makes its way as
groundwater flow to estuaries, the sound, or the
The sandy soils of the Outer Banks
generally absorb rainfall efficiently into the

ocean.

ground. However, some periods of rainfall may
exceed the ground'’s ability to collect and filter the
water. Precipitation onto saturated ground can
result in surfacing groundwater and localized
flooding.

Development activities that result in the removal
of trees and other vegetation can effectively
reduce natural and passive stormwater measures
such as evapotranspiration, (plant uptake). This

359% evapotranspiration

38% evapotranspiration

30% runoff
40% evapotranspiration
209% runoff S i

pESI N> A

NIss N>
Vs~ ‘O)f‘?. 2. »

10% runoff ,;«,g_{c:‘-;ae
WAARY? ey 28 A
SRS = i
£ /N‘@.\"'vl‘:; ) > =%

25% deep infiltration
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can result in less absorption of precipitation into
the ground, or used by plants, thereby increasing
the potential for stormwater to concentrate and
collect pollutants with discharges to the bodies of
water that we depend on for food, income, and
recreation.

Residential and commercial development can
alter natural drainage patterns and increase
such as parking lots,
driveways, or rooftops that do not absorb water.
As precipitation falls and flows from an
impervious surface, the runoff collects chemicals,
oil, antifreeze and refuse from parking lots, or
fertilizers, pesticides, and sediment from lawns
and gardens. Runoff can also pick up loose soil or
scour the ground, producing erosion. Sediment
and silt carried by stormwater can impede
drainage flow reduced system
effectiveness.

impervious surfaces

resulting in

Impervious surfaces are warmed by the sun.
Runoff from warmed surfaces increase the

309 evapotranspiration

55% runoff

10% shallow infiltration
5% deep infiltration

15% deep infiltration

219% shallow infiltration

219 deep infiltration

Figure 2.2 Runoff increases with Urbanization - Graphic
provided courtesy of LID Development Guidebook for
NC 2009

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 5
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temperature of water entering our estuaries,

sounds and ocean. Erosive flows and increased
water temperature will negatively impact the
diversity of aquatic habitat.

Stormwater runoff can negatively impact water
resources in many ways leading to diminished
economic and recreational opportunities.

Low Impact Development

The term low impact development (LID) refers to
systems and practices that are implemented in
such a manner that the post-development
hydrologic response mimics the
predevelopment response (quantity, character
and constituents). From a stormwater
management perspective, LID is the application
of techniques to emulate the natural water
cycle. The basic principle is modeled after
nature and manage rainfall runoff close to its
source.

Low impact development techniques are based
on the premise that stormwater is a resource
and not to be quickly transported and disposed
conveyance/
treatment in large costly end-of-pipe facilities,

of. Instead management/
LID addresses stormwater through small, cost-
effective and integrated landscape features that
can be implemented at various scales.

With the change in land surface from construction
and land development activities, not only does
the peak runoff rate increase, but the total volume
of runoff can dramatically increase. LID focuses on
both peak rates and total volumes of runoff.

LID application techniques are designed to
attenuate peak rates of runoff for larger storms
and prevent runoff volume increases for more
frequent smaller storms. Thus, natural flow
patterns are kept in balance, minimizing the

North Carolina
Coastal Federation

® Working Together for a Healthy Coast

adverse impacts associated with stormwater
runoff.

This manual focuses on Low Impact Development
(LID) approaches to managing stormwater. LID
uses techniques to capture and store stormwater
as close to the source as possible to promote
infiltration and treatment, thereby reducing
runoff and the amount of pollution that runoff
can convey. LID practices include site planning
that provides small, decentralized management
practices and approaches that are versatile and
site specific.

LID Practices

Strive to replicate all components of the
hydrologic cycle by:

e  Minimizing total runoff volume

e Controlling peak runoff rate

e Maximizing infiltration and
groundwater recharge

e Maximizing evapotranspiration

e Protecting water quality

For new development, an LID approach identifies
natural features and strategically places buildings,
driveways and parking areas advantageously to
allow for a stormwater management system that
natural features and

works with existing

drainages.

In redevelopment, LID includes forming an
inventory of built and natural areas that can
incorporate strategies and technologies to handle
existing conditions and maximize infiltration in
existing open space.

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 6
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LID Principles

1. Focus on Prevention
- Protect wetlands, floodplains
and coastal habitats
- Maintain slopes and flow paths
- Minimize grading and tree
clearing

2. Work with the Landscape
- ldentify environmentally
sensitive areas

- Outline a plan to protect those 3% it L e AR
areas Vegetated swale — Photo provided by the Town of Nags Head
- Use hydrologic features of the -

J -‘

site

3. Keep it Simple

— Use low-cost approaches to
decentralize run-off

- Micromanage stormwater close
to where it falls

— Direct runoff from impervious
surfaces to landscaped areas
and other small scaled
techniques for infiltration

4. Practice multi-tasking & :

- Use landscaping for a variety of Rainwater Harvesting — Photo provided by Town of Nags Head
purposes. Landscapes can
capture and treat pollutants and
provide curb appeal

— Distribute management
practices on a site so that they
work together to reduce runoff
and associated impacts

5. Maintain and Sustain
— Maintain LID features so that
they remain effective and
provide long-term success

Rain Garden — Photo provided by Town of Nags Head

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 7
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Stormwater Control
Measures (SCM)

Stormwater Control Measures (SCMs) are
structural measures that are used to capture,
control and treat stormwater runoff. Stormwater
Control Measures and Best Management Practices
(BMPs) are essentially interchangeable terms that
describe techniques to manage stormwater.

An individual SCM or combination of SCMs can
effectively treat and reduce pollutants contained
within stormwater runoff. SCMs provide an
effective and practicable means to meet water
quality standards or goals by reducing the volume
of stormwater runoff and concentration of
pollutants contained therein when implemented
as designed and appropriately maintained.

SCMs are physical structures that are designed to
remove pollutants from stormwater runoff while
simultaneously improving water quality, reducing
flooding, erosion, and promoting groundwater
recharge. An SCM can be designated either
primary or secondary based on its level of Total
Suspended Solid (TSS) removal.  Primary or
secondary SCMs can cooperate with each other to
achieve more effective on-site stormwater
management.

There is no single SCM that is suitable for every
site, and one SCM might not provide the necessary
measures to fully manage stormwater runoff in
compliance with goals and regulations. Plus,
unique land features or differences in
development impact the effect of certain SCMs for
proper stormwater management. There are
different SCMs that are better suited for different
aspects of stormwater management. The use of
multiple SCMs and integration with the natural
surroundings is highly recommended to meet
stormwater management goals.

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 8
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Grassed Swale — Photo provided by Town of Nags Head

Infiltration Basin — Photo provided by Town of Nags Head
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Chapter 3

LID for Stormwater
Compliance in Nags Head

New modifications have been added to the
Stormwater Management Ordinance as of Jan. 1,
2019 that require all new development and/or
redevelopment over 500 square feet within the
jurisdiction of the town to develop stormwater
management plans.

No development activity shall occur except in
compliance with the provisions, conditions, and
limitations of a land disturbance permit as issued by
a zoning administrator.  Exemptions include
developments with a land disturbance associated
with investigation services, (i.e. lot or boundary
survey), the evaluation of a property for septic
suitability, or repair of existing septic systems. Other
permits may be required in accordance with federal,
state, or local laws.

Built upon area (BUA) credits may be given for the
preservation of significant trees in the area, the
addition of trees post-development, as well as the
preservation of significant open space. These areas,
once identified, will have to remain largely
undisturbed during site development.

While LID techniques are applicable for commercial
projects, this section of the manual will be focused
on individual residential lot development and lays
out a step by step approach for developing a
stormwater management plan.  Adhering to
stormwater management requirements and
application of LID techniques will effectively reduce
pollution from stormwater runoff and improve
water quality along the coast.

This section of the manual provides an overview of
the Town'’s application requirements for
compliance with the Town's Environmental

North Carolina
Coastal Federation

® Working Together for a Healthy Coast

SW Plan Overview

e Specific regulatory requirements can be

referenced from the Town of Nags Head
Unified Development Ordinance, Article 11-
Environmental Regulations.
https://library.municode.com/nc/nags head/cod

es/code of ordinances

e Applies to new construction, redevelopment
or property improvements that add 500 s.f.
or more of built-upon area.

e Requires the preparation of a stormwater
management plan.

e Stormwater management plans can be
prepared by the contractor or applicant, with
proposed stormwater control measures notated
on a prepared site development plan.

o Staff is available to assist with site planning
of stormwater control measures (SCM),
dimensions and associative stormwater volume
compliance.

e  Fact sheets are available for the individual
SCM's. Technical information is provided to
cover SCM siting, design, installation and
operation and maintenance.

e  Staff will conduct a post-construction review
of the stormwater control measures to
determine compliance.

e  Formal operation and maintenance agreements
are not required.

e  **Separate requirements are required for
residential applications requesting lot coverage
bonus as per UDO Article 8-8.6.6.2

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL 9
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Regulations - Stormwater, Fill and Runoff
Management - General standards for residential or
duplex development on individual lot.

Stormwater Credits

Homeowners and/or contractors may contact
Town staff for assistance with identifying
significant trees to retain and open space portions
to preserve, before site clearing begins. These
areas will need to remain largely undisturbed
during site development. Users of this manual
should note that built-upon area (BUA) differs
from lot coverage in that BUA means an
impervious or partially impervious surface that
does not allow water to infiltrate through. Lot
coverage is the percentage of a parcel of land that
is covered by surface improvements. Staff
members will meet you on site and assist with this
process. Credits are broken down into the for
categories: Tree preservation, Tree planting, Open
space preservation & multiple SCM credits.

Town of Nags Head
Recommended Standard Details Manual

Residential Stormwater Management
Application Form

Released Date: January 13, 2019

Town of Nags Head Residential SW Management Application Form

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL
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Available Credits

1. Tree Preservation Credit- 100 SF reduction in

built-upon area for each tree preserved over
6" caliper.

2. Tree Planting Credit- 50 SF reduction in
built-upon area for each tree planted that is

2" caliper or greater.

3. Open Space Credit- 30% reduction in built
upon-area for each square foot of open
space preserved. A minimum of 1,000 SF

shall be preserved to qualify for this credit.
Preserved open space shall be applied to
areas that are excluded from development
including wetland areas, ponds, or areas that
are excluded from other agencies.

4. Multiple SCM credit — incorporating at least
(3) different SCMs on site results ina 15%
reduction in built-upon area.

Important Notes

1.  Choose the SCM that works best for your site.
Some SCM's function better than others
depending on landscape, topography & depth
to soil wetness condition.

2. Contact the Town before you start land
disturbing activities.

3. SW Permit is required for development,
redevelopment or additions is 500 SF or more
of built-upon area.

4. SW Permit application
https://www.nagsheadnc.gov/DocumentCente
r/View/2035/Residential-Stormwater-
Management-Application
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Chapter 4
Non-Structural Practices

Site Fingerprinting

A core concept of LID is managing stormwater
runoff at the source by integrating site design and
planning to preserve natural systems, protect open
spaces, retain existing vegetation and maintain
hydrologic functions. Site Fingerprinting is a
practice that uses site design as a stormwater
management tool by reducing land disturbance,
preserving soil structure, and utilizing suitable
natural areas (rather than expensive structural
practices for runoff management). Rather than
grading land to fit a desired development type, the
type of development is dictated by the existing
conditions of the site, resulting in a developed site
which uses the land to maintain and protect the
natural balance of the surrounding ecosystem.

Site fingerprinting utilizes nonstructural Best
Management Practices (BMP’s) which take broader
planning and design approaches that are less

structural in nature. Examples of non-structural BMP’s

are:

Non-Structural BMP’s

e  Cluster development

e  Minimize soil compaction

e  Minimize disturbed areas

e  Protect natural drainage pathways

e  Protect riparian buffers

e  Protect environmentally sensitive areas
e Reduce Impervious surfaces

e Disconnect stormwater connections

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL
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By fitting the development to the land, it is often
easier to preserve existing vegetation, giving a
more established look to new developments.
Incorporating Site Fingerprinting into the site
development planning process includes many
benefits which include:

e Reduced land clearing costs,

e Reduced costs for total infrastructure,

e Reduced costs for stormwater management,

e Reduced runoff volumes discharged into
our waterways, and

e Enhanced community and individual lot
aesthetics.
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Graphic courtesy of UACDC Low Impact Design a design
manual for urban areas
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Re-Routing Downspouts

A downspout or roof drainpipe is a vertical
pipe that conveys rainfall runoff from roof
gutter collection system. Typically,
downspouts are directed to driveways or to a
storm sewer system which conveys flow to
either the Atlantic Ocean or the Roanoke
Sound. By disconnecting your downspout
and redirecting runoff to a landscaped area
or lawn, you can create opportunities for
infiltration reducing impacts to our vital
water resources. Alternatively, roof runoff can
also be directing into a rain barrel or a
cistern. It is a simple and effective way to
reduce stormwater runoff.

Additional benefits of downspout re-routing
include:

e Reduced runoff volume and water
quality impacts on downstream
resource areas,

e Directs water to landscaped areas saving

on the cost of irrigation,

e Can be combined with other SCM's to
create an effective stormwater
management plan, and

e It's cost effective.

Helpful Hints

Receiving Area length should be a minimum of
half of the roof length that is directed to it.

Receiving Area width should be at least half of
the overall length.

Avoid diverting runoff onto neighboring
properties or onto your septic system or
drainfield area.

Use pop-up emitters to disperse runoff onto
landscaped areas.

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL
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Helpful Hints (continued)

Link downspouts to rain barrels or cisterns for
rainwater harvesting.

Direct downspouts to areas where water can
infiltrate into the ground such as lawns, and
landscaped areas.

Receiving Area should be lower than the
elevation around building foundation and
graded at least 5 ft. from the dwelling.

Avoid adding downspout connections across a
walkway, patio or driveway to avoid creating a
tripping hazard.

Homeowners show how to add a diverter to redirect drainage
from downspouts away from sidewalks and driveways
towards lawns, natural areas, or rain gardens - photo
courtesy of N.C. Coastal Federation




TOWN OF

= NAGS HEAD

Living Shorelines

A Living Shoreline is a natural solution for
shoreline erosion and protection. It also provides
retrofits for common practices, such as bulkheads,
which are temporary measures to combat
shoreline erosion. A living shoreline system
implements native marsh plants and sometimes
oyster or rock sills to create a more natural and
productive shore. It also provides a stabilization
method for erosion with the changing tides and
storms while simultaneously enhancing and
preserving natural ecosystems. There are
stormwater control measures that can benefit from
living shorelines like backyard wetlands. A living
shoreline is a secondary technique for a SCM. The
protection of shorelines from erosion allows the
native marsh vegetation and soils to reduce
pollutant loads, help improve water quality though
plant uptake and infiltration, and water filtration
where oyster sills are in place.

Living Shoreline at the North Carolina Coastal Federation’s
office in Wanchese, NC, Photo courtesy of N.C. Coastal
Federation

TOWN OF NAGS HEAD LOW IMPACT DEVELOPMENT MANUAL
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Several different techniques can be employed
for the construction of a living shoreline This
includes

e Hybrid techniques: Combination of
structural and non-structural practices.
(Example: Rock sills and edging, oyster
sills)

e Non-structural techniques: implements
native features of the land and
vegetation. (Example: Planting native
vegetation to marshlands, edging)

Helpful Hints

Wave Energy is a primary factor in determining
living shoreline placement and type of technique,
(i.e. hybrid or non-structural) to be employed.

Excessive wave energy may impede growth and
development of newly planted vegetation.

Consider the type of technique to be employed
how (i.e. hybrid or non-structural) and how it will
be adapted to the existing landscape.

Use native vegetation when possible, to maintain
natural habitat and features.

There are many benefits to utilizing living
shorelines that include:

e Reduced erosion and wave energy

e Maintained natural marsh

e Protected coastal habitat

e Filtered and improved water quality

e Buffered shore for changing water levels

If considering a living shoreline please contact
the N.C. Division of Coastal Management
representative for permit guidance. The N.C.
Coastal Federation or a licensed design
professional can be an additional resource for
design assistance.

13
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Chapter 5
SCM Fact Sheets

A fact sheet has been prepared by the individual
SCM providing an overview of mechanism
description, benefits, siting considerations,
design consideration, sizing calculations,
installation and operation and maintenance
recommendations. The fact sheets can be
removed separately and serve as a stand-alone
document for quick reference.

SCM Structural Practices
Detail 500 -French Drain
Detail 501 -Dry Well
Detail 502 -Infiltration Trench
Detail 503 -Infiltration Basin
Detail 504 -Permeable Paver
Detail 505 -Rain Barrel
Detail 506 -Rain Garden
Detail 507 -Vegetated Swale

Detail 508 -Recommended Plant List(s)

. e 3 R
Pervious Pavers: photo provided by Town of Nags Head
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Trench Drain: photo provided by Town of Nags Head




DETAIL NO: 500

FRENCH DRAIN
DESIGN & INSTALLATION

SITING

Drainage Area

Small to medium drainage
area, 500 -1000 SF.

Space

Underground trench that
can be utilized in limited
space.

Topography
French drain is impractical
in areas of steep slopes.

Soils
Permeable soils are best
suited for French drains.

Setbacks
Min. 5
foundation, 10’ from septic
Min. 25’

from  building

systems, from

wetlands.

TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

Ground level
Geo-Textile fabric
Soil
Trench
Washed gravel fill
Perforated drain pipe

Illustration: englishrooferinnormandy.com

DESIGN INFORMATION

DESCRIPTION

A French drain is a trench covered in washed stone or other approved media that diverts surface runoff
and groundwater away from a certain area. French drains are commonly used to capture and collect
runoff and convey to another Storm water control measure (SCM).

BENEFITS
1. Enhances groundwater recharge.
2. Can be used in limited space.
3. Provides for an underground solution, with usable space above.

DESIGN CONSIDERATIONS

Variety of lengths depending on storage volume needed.

Choose your location based upon whether the application will receive runoff by sheet flow or
conveyance.

Minimum 1% longitudinal slope for conveyance to another SCM.

Minimum 10” width, maximum 36" in depth.

Fabric shall encase the gravel and be of a polypropylene mesh fabric or non-woven geotextile.
Aggregate shall be washed 1-1/2” -3” in size without any fines.

No v k~w

Pre-fabricated French drain substitutes will be considered when product technical specifications
are provided.

SIZING CALCULATIONS
1. Calculate Tributary area in Square Feet.
2.  Divide tributary area by 100, then multiply by 15 to get water quality volume requirement in
cubic feet.
3.  Calculate the storage volume of your proposed infiltration trench L x W x H x .4; see worksheet B.
4.  The total storage volume shall exceed the minimum required water quality volume.
5. If you are taking advantage of open space credits and storm water control measure credits, see

worksheet A & B for confirmation of volume requirement.
15



DETAIL NO: 500

Vertical
Separation

Min. 12” separation from

12" MIN,

bottom of trench to

seasonal high-water table. /
r\/
\ /

~~—VARIES ==+

OPERATION&
MAINTENANCE

(TO BE CONDUCTED POST-CONSTRUCTION
& ANNUALLY)

Clogging

Over time, French drains can be compromised by tree roots,
stray soil, gravel and other debris. Regardless of whether
your French drain has become clogged, it's a good idea to
clean it out on an annual basis.

Cleaning

Using your garden hose, send water down the drain. If the
water backs up instead of running through, you may have a
clog. Unclog the drain with a pressure washer. Use a sewer
snake to clean out stubborn clogs

Remedial Measures

If French Drain has not drained within 48 hours after storm,
drain via pumping. Excavate around well perimeter to expose
clean soil (~2 inches). Replace and reline filter fabric. Clean or
replace aggregate and any perforated piping.

TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

PERVIOUS WALKWAY OR SOD

OBESERVATION WELL (PERFORATED 4" PVC)
WITH THREADED CAP AND POP UP EMITTER
1.5 to 3" WASHED AGGREGATE W/NO FINES

4" DIA PERFORATED PIPE

APPROVED GEOTEXTILE OR FABRIC WRAPPED
AROUND PERFORATED PIPE AND SIDES OF
TRENCH, OVERLAP 4" AT ALL EDGES

/— UNCOMPACTED NATIVE SUBGRADE

Typical French Drain Cross Section
Not to Scale

INSTALLATION

After calculating necessary sizing calculations, excavate a
ditch that will allow at least 12” from top of the pipe to top
of grade.

If you're installing a French drain around your foundation or
pilings, take care to position the pipe below slab or finished
floor level.

Install non-woven geotextile or polypropylene mesh fabric by
lining inside ditch bottom and walls.

Install perforated pipe sloping 1” for each 10’ of length (1%
slope) for SCM connection. Stand-alone SCM can be level.
Backfill trench with clean, 1 — 1 % “ to 3” washed aggregate
with no fines.

Recommend one bypass device such as a pop-up emitter,
which will direct overflow away from your house, every 50-
linear ft.

A minimum of 1 observation well should be provided per
SCM. An observation port shall consist of a 4” diameter pipe
to permit observation of internal water levels.

16



DETAIL 501

DESIGN & INSTALLATION

| bRY WELL

SITING

Drainage Area
Small to Medium drainage areas;
500-1000 SF.

Space

Not used where it may create a risk
for ground floor flooding, conflict
with sewage disposal systems or
under pavement areas.

Topography
Installation on slopes greater than
20% should be avoided.

Soils

Permeable soils are best suited for
dry well. HSG shall be Type A or B.

Setbacks

Depths 2’ or less- min. 5 from
building foundations, Depth 2’ or
greater 10" min. from building
foundation.

Min 10" from septic systems
Min. 25’ from “404” wetlands.

TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)
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DESIGN INFORMATION

DESCRIPTION

A dry well is a subsurface storage facility that receives and temporarily stores
stormwater runoff. Discharge of stored runoff from a dry well occurs through
infiltration into the surrounding soils. A dry well may be either a structural chamber
and/or an excavated pit filled with aggregate. Drywells are typically used to infiltrate
stormwater runoff from roofs via a roof gutter collection system.

BENEFITS
1. Reduces runoff volume and attenuates peak flows
2. Enhances groundwater recharge.
3.  Minimal visual impacts.

DESIGN CONSIDERATIONS

The depth shall be less than the widest surface dimension.
Aggregate shall be washed 1-1/2” -3” in size without any fines.
The drywell shall be equipped with a system bypass.

A 40% void ratio in the aggregate bed shall be utilized.
Minimum 24 in. depth, Maximum 48 in. depth.

© N o Uk

SIZING CALCULATIONS

1.  Calculate Tributary area in square feet.

2.  Divide tributary area by 100, then multiply by 15 to get water quality volume
requirement in cubic feet.

3.  Calculate the storage volume of your proposed dry well L x W x H x .4; see
worksheet B for detailed calculations.

4. The total storage volume shall exceed the minimum required water quality

17



DETAIL 501 TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

volume.

Vertical Separation

) h 5. If you are taking advantage of open space credits and stormwater control
Min. 12" separation from bottom of

measure credits, see worksheet A & B for confirmation of volume requirement.

well to seasonal high-water table.

OPERATION & MAINTENANCE

(TO BE CONDUCTED POST-CONSTRUCTION &
ANNUALLY)

Observation Well

Check Observation wells within 48 hrs. of the end of wet
weather. Water should have percolated from the well
within this time frame.

Pre-Treatment Devices
Inspect pretreatment devices, (i.e. downspout filters) for
operability and sediment buildup.

Bypass Devices

Inspect bypass devices to ensure functionality.

Remedial Measures

If dry well has not drained within 48 hours after storm,
drain dry well via pumping. Excavate around well
perimeter to expose clean soil (~2 inches). Replace and
reline filter fabric. Clean or replace aggregate and any

perforated piping.

i

Bypass device: Typical Pop up
Emitter (right)

Pre-treatment device: Typical
Drop Inlet (left)

INSTALLATION

MATERIALS

BUILDING
FOUNDATION

MIN 24" DEPTH

Washed locally available aggregate with a diameter range of
1-1/2” to 3” in size.

Line the well side walls with non-woven geo textile or
polypropylene fabric to minimize sedimentation from lateral
soil movement.

Conveyance- It is recommended that surface runoff be
directed via a roof gutter collection system piping.
Pre-screening- To prolong the operating life of the system, an
inline pretreatment mechanism, (i.e. filter downspout filter)
shall be installed on the inlet end of the dry well.
Pre-manufactured products such as round plastic containers
with perforations to allow water to exfiltrate is an acceptable
alternative.

A positive outlet shall be required to permit bypass flows
more than the water quality volume. Recommended
minimum 1 per 50 linear feet.

An operation and maintenance port to allow inspection and
maintenance and the observation of water level is a
requirement.

DOWNSPOUT FROM GUTTER
' DROP INLET

CAP W/POP UP EMITTER

4" PVC PERFORATED
PIPE

GEOTEXTILE FABRIC/
POLYPROPYLENE MESH

WASHED AGGREGATE

UNCOMPACTED
SUBGRADE

MAX 36" DEPTH ,IL

LS' IVIIN*;IL VARIES; WIDTH ﬁl’

GREATER THAN DEPTH

Typical Dry Well Cross Section

Not to Scale
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DETAIL 502 TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

DESIGN INFORMATION

P
8 DESCRIPTION
Z <E Infiltration trenches are excavated trenches filled with granular material. The voids
j between the aggregate materials provide the volume for temporary storage of runoff that
9 < gradually infiltrates into the surrounding soil. Dry Wells are very similar to Infiltration
I_ LIT) Trenches but are configured as a stone-filled pit rather than a trench (see DRYWELL fact
< = sheet).
m E 03 ENHANCES GROUNDWATER RECHARGE.
I—_l Z = 1. Canfilter out sediment and other pollutants.
— G) 2. Underground solution for small or remedial spaces.
w W -
Z m (L{_I) DESIGN CONSIDERATIONS
— I— () 1. Long linear applications help prevent groundwater mounding by reducing the
rate of potential infiltration and make infiltration trenches ideal for application
— beneath curbs, gutters, sidewalks and parking area perimeters.
2. The surface of the trench may be covered in grass having a surface inlet, or with
porous material such as stone or gravel.
3. 36" maximum depth.
SIZING CALCULATIONS
S ITI N G 1. Calculate Tributary area in Square Feet.
2.  Divide tributary area by 100, then multiply by 15 to get volume requirement in
Drainage Area cubic ft.

Small to medium drainage areas; 500 — 1000 3.  Calculate the volume of your proposed infiltration trench L x W x H x .4; see
SF. worksheet

B for volume calculations.
4. The total storage volume shall exceed the minimum required water quality

space volume.

5. If you are taking advantage of open space credits and storm water control

Can fit in underutilized or marginalized areas

of a site measure credits, see worksheet A for confirmation of volume requirement.

Topography
Infiltration trench bottom should be level, but
the slope of the surface may vary.

Soils
Permeable soils are best suited for French
drains.

Setbacks

From septic systems, 5’ less than 2’ depth, 10’

greater than 2’ depth. Min 5’ from Building
Foundations, Min. 25’ from “404” wetlands. Photo credit: Sustainable drainage systems
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DETAIL 502

Photo credit: Atalier Cap Paysage Urbanisme

OPERATION &
MAINTENANCE

(TO BE CONDUCTED POST-
CONSTRUCTION & ANNUALLY)

Clogging

Remove debris and inspect for sediment
buildup and structural damage. Ensure the
trench is dewatering between storms and not
bypassing facility.

Cleaning

Remove sediment adjacent to or near trench.
Repair any erosion in aggregate or grassed
areas.

Remedial Measures

If trench has not drained within 48 hours
after storm, drain via pumping. Excavate
around well perimeter to expose clean soil
(~2 inches). Replace and reline filter fabric.
Clean or replace aggregate and any
perforated piping.

TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

Vertical Separation

-Min. 12” separation from bottom of trench to seasonal high-water table.

INSTALLATION

MATERIALS

1. Stake out the project and mark utilities. Confirm the flow of water into the Infiltration
Trench, checking the areas that will contribute runoff to the practice. The best
method is direct observation during a rain event, combined with an accurate survey
with spot elevations.

2. Excavate the trench at least 18 inches wide. Use only light weight (i.e., walk-behind)
machinery and hand tools, or work from the side of the trench. Do NOT compact
subgrade.

3. Line the side of the Trench with non-woven geotextile or polypropylene mesh.

4. Install observation well with the footplate at the bottom of the trench. A Min. of 1
observation well should be provided.

5. Install washed aggregate or other approved substrate within 2-4 inches of ground
surface.

6. Add Porous surface; Install a 2-4-inch layer of pea gravel. It is also acceptable to top
the
stone layer with soil and sod as an alternative. Do not compact the top layer.

7. Use a bypass device such as a pop-up emitter, which directs any overflow away from
home. Recommend 1 pop up emitter per every 50 linear feet.

POROUS SURFACE (PEA
GRAVEL, ROCK ETC.)

MONITORING WELL (PERFORATED PVC
4") WITH POP UP EMITTER

SHEET FLOVV NON WOVEN GEO TEXTILE FABRIC

T

|

EET FL‘QW OR POLYPROPYLENE MESH

(L)

1.5 TO 3" WASHED AGGREGATE WITH NO
FINES

¢ : UNCOMPACTED NATIVE SUBGRADE
‘; ' /
VARIES —)J’

i

NN

Typical Infiltration Trench Cross Section
Not to Scale
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DETAIL 503

DESIGN & INSTALLATION

I INFILTRATION
BASIN

Photo credit: Prime Environmental

SITING

Drainage Area

Varies; Up to 2 acres.

Space
Infiltration trenches can take up significant space
and must have a level bottom surface.

Topography
Infiltration Basins are impractical in areas of steep
slopes.

Soils

Permeable soils are best suited.

TOWN OF NAGS HEAD STORMWATER CONTROL MEASURES (SCMS)

DESIGN INFORMATION

DESCRIPTION

An infiltration basin is a sodded or vegetated, open impoundment where incoming

runoff is stored until it gradually infiltrates into the soil.

BENEFITS
1. Enhances groundwater recharge
2. Cost effective
3. Infiltration basins may also act as “bioretention areas” of shallow landscaped

depressions, in which vegetation and filtration can further reduce runoff and
remove pollution.

DESIGN CONSIDERATIONS

vk W e

Variety of lengths depending on storage volume needed.
Minimum 5-6’ bottom width.

Maximum 1% bottom cross slope.

Maximum 3:1 side slopes; preferably 4:1 or 5:1.
Vegetated alternative — minimum 60% plant density.

SIZING CALCULATIONS

1.

Calculate Tributary area in square feet.

Divide tributary area by 100, then multiply by 15 to get water quality volume
requirement (cubic feet).

Calculate the storage volume of your proposed infiltration basin L x W x H x
LSide x RSide = total storage volume (cf). See worksheet B for exact volume
calcs.

The total storage volume shall exceed the minimum required water quality
volume.

If you are taking advantage of open space credits and storm water control
measure credits, see worksheet A & B for confirmation of volume
requirement.

INSTALLATION

MATERIALS
1. Protect infiltration basin area from compaction during construction. If possible,

install Infiltration basin during later phases of site construction to prevent

sedimentation and/or damage from construction activity.

2. Install and maintain proper Erosion and Sediment Control Measures during

construction.

If necessary, excavate Infiltration basin bottom to an uncompacted subgrade

free from rocks and debris. Do NOT compact subgrade.

Seed and stabilize topsoil.

5. Vegetate if implementing a bio filtration swale as per the recommended plant

specifications below. Make sure to maintain and water the vegetation as

needed.

Rip Rap or Landscape stone is recommended for high velocity outflows.
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Setbacks PLANTING

Min 10’ from septic systems Min 10’ from Building
Foundations. Min. 25’ from “404” wetlands

e Recommended planting guidelines: Basin lower slopes or bottom = 3 plugs
per 1 square foot (min. 1-inch diameter by 6-inch tall) (plants that like

standing water)

Vertical Separation

Min. 12” separation to seasonal high-water table

e  Basin sides = Grasses — planted 2’ — 3’ o.c.
Shrubs — planted 6’-8’ o.c

from the bottom of the basin. e  Basin top= Trees — if desired, near top of swale, planted 10’ o.c.

3H:1V SIDE SLOPES MAX, TYP

9" MIN DEPTH

EXISTING

/ GRADE _
WIDTH (10 MIN) — UNDISTURBED NATIVE /v
( ) / SUBGRADE F 3*',- ) ¥, &
W SN
. 2 crasses e :, : | - : | - O
7 pgr | ® . | .
w =39 2 Sak
ewme | o 8318 2le
NI _ K *is
E 3 Y B4 | ;-;ﬁe
I BOTTOM WIDTH 1 surB .ﬁ,; . 4 els O &
(5'-6'MIN) o ol 2.
* 20 :
TYPICAL GRASSED INFILTRATION BASIN * T e :: . { * %
NOT TO SCALE - :
E I: . | E e
TREE » » »
& e Sle e
si13  tle,
* a0k e O
O *e |2 *loe
g 2s 12 HE
i Wl olis *
3H:1V SIDE SLOPES MAX, TYP Z > 3 -4 s ELS
s NATIVE PLANTS g of|e v S®
= L » -
T / EXISTING = sle ;' : o
WIDTH (10" MIN) f /" GRADE e If |®
—————— B g T O E S .
- - = i by W ¢ : I
o B s ‘ *‘ . > :
Width
N N \UNDISTURBED N s
SUBGRADE Width
NN 2% } il
| BOTTOM WIDTH
(5'- 6'MIN)
TYPICAL BIO INFILTRATION BASIN Typical Bio Infiltration Basin Planting
NOT TO SCALE Plan
Not to Scale
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OPERATION &
MAINTENANCE

(TO BE CONDUCTED POST-
CONSTRUCTION & ANNUALLY)

Clogging

Litter and debris removal (monthly). Grass cutting
for spillways and access routes (minimum of
monthly during growing season). Mowing and /or
cutting around the basin margins. (monthly during
growing season)

Cleaning

Removal of sediment from inlets and outlet

(annually) or after significant rainfall events (1.5 “or
more).

Remedial Measures
Backfill/rehabilitate areas where any channeling was
created during flash floods. Generally, ongoing
maintenance is essential to maintain the
effectiveness of infiltration basins. Since these
basins are long-lived, once in operation only minimal
maintenance costs arise.

Photo Credit: Konrad Lew
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PERMEABLE PAVER
DESIGN & INSTALLATION

Photo credit: Rockstarstoneworks

SITING

Drainage Area

Small and large drainage areas.

Space
Can be wused on driveways,
walkways and patios.

Topography

Easiest to install in flat or slightly
sloped areas. Maximum cross
slope 2%.

Soils

Well drained soils are necessary.

Setbacks

Min 2’ from property lines
Min 5’ from septic systems and
Min. 25’ from “404” wetlands

Vertical Separation
-Min 12” separation to seasonal
high-water table.

Photo credit: Ecostone

DESIGN INFORMATION

DESCRIPTION

Permeable pavers typically have solid concrete surfaces and are meant to be laid with wide
spaces between them on a bed of gravel or aggregate. Storm water collects in the joints and
is absorbed into an underground base of gravel, which filters pollutants and prevents runoff.

BENEFITS

e Can be used on driveways and patios.
e Maintenance is minimal.
e Enhance the beauty of your yard and the neighborhood.

DESIGN CONSIDERATIONS

For most residential settings, permeable pavers will be applied on driveways and walkways.
1. Check the soils; make sure the soils properly infiltrate and are uncompacted.

Min. 3 1/8” thickness for vehicular applications

Min. 2 3/8” thickness for pedestrian.

A bedding or leveling course above the aggregate base layer should be considered.

Permeable pavers shall not count as built upon area.

o Uk WwN

If permeable pavers manage runoff from other built upon areas an additional
depth of aggregate base layer will be required.
7. Paver installations will not be counted towards multiple SCM credit with slopes
over 2% unless a tiered base layer is provided.

SIZING CALCULA