7 Stormwater Wetland Installation at the
" PPLG, The North Carolina Arboretum

= > _ Soil & Water
- \ =<FlEnvironmental
sy NC .

Jon Calabria, Landscape Architect NCcoopEm\ﬂvs

i .~
3 N CS U Water Q u al Ity G rO u p College of Agriculture and Life Sciences, NC State University
- by .Sgh ool ot‘AgricuIture an Envir(:nmemal Sciences,
7 NC A&T State University

The North Carolina §

ARBORETUM |

£ MoRrti Caro







5 Low Impact Development

LID is a site design strategy with a goal of maintaining or
replicating the redevelopment hydrologic regime through
the use of design techniques to create a functionally
equivalent hydrologic landscape.

Hydrologic functions of storage, infiltration, and ground
water recharge, as well as the volume and frequency of
discharges are maintained through the use of integrated
and distributed micro-scale stormwater retention and
detention areas, reduction of impervious surfaces, and the
lengthening of flow paths and runoff time (Coffman, 2000).

Make it like it was. (Calabria, 2003)

Coffman, Larry. 2000. Low-Impact Development Design Strategies, An Integrated
Design Approach. EPA 841-B-00-003. Prince George's County, Maryland.
Department of Environmental Resources, Programs and Planning Division.
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Stream Corridor Restoration: Principles, Processes, and Practices,
10/98, by the Federal Interagency Stream Restoration Working Group
(FISRWG)."




Runoff Flow Pathways
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Stream Corridor Restoration: Principles, Processes, and Practices,
10/98, by the Federal Interagency Stream Restoration Working Group
(FISRWG)."




Stream Longitudinal Profile

Mountain headwater streams
flow swiftly down steep
slopes and cut a deep
V-shaped valley. Low-elevation streams
Rapids and merge and flow down A+ 20 even lower
waterfalls are gentler slopes. The elevation a river wanders
common: valley broadens and and meanders slowly
e GIEr SEg/is ke across a broad, nearly flat
R valley. At its mouth it may
divide into many separate
channels as it flows across
a delta built up of river-
borne sediments and into
the sea.

From Miller (1990).
©1990 Wadsworth Publishing Co.

Stream Corridor Restoration: Principles, Processes, and Practices,
10/98, by the Federal Interagency Stream Restoration Working Group

(FISRWG)."




tream Cross Section
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Stream Corridor Restoration: Principles, Processes, and Practices,
10/98, by the Federal Interagency Stream Restoration Working Group
(FISRWG)."




Low Impact Development (LID)

The LID "functional landscape” is designed to
mimic the predevelopment hydrological
conditions.

Stormwater Best Management Practices (BMP'’s)

= New Construction
= Retrofit Existing Infrastructure

Conservation Design

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



How does LID work?

The LID "functional landscape” is designed to
mimic the predevelopment hydrological
conditions.

through runoff volume control,

peak runoff rate control,

flow frequency/duration control and

water quality control.

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000
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Federal Interagency Stream Restoration Working Group
(FISRWG). 1998. Stream Corridor Restoration: Principles,
processes, and Practices. PB98-158348LUW.




part of the watershed will manifest itself as a change
either there or somewhere else in the watershed.

= Stream channel shape and size

= Runoff. quantity, quality, and timing
= Evaporation and Transpiration

= Soil moisture

= |nfiltration

= Ground water

Dr. Richard Burns
Hydrologist, Retired, USFS




Runoff Variability As
Impervious Surfaces Increase
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Federal Interagency Stream Restoration Working Group
(FISRWG). 1998. Stream Corridor Restoration: Principles,
processes, and Practices. PB98-158348LUW.




Conventional Stormwater Practlces

A AV ISVIVIVI S VAVAV)




LID Principles

= (Conservation of natural features

= Minimization of impervious surfaces
= Hydraulic disconnects

= Disbursement of runoff

= Phytoremediation

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



LID Practices (1 of 2)

= LID practices perform both runoff volume
reduction and pollutant filtering functions

= Bioretention

= Rain Garden

= Sand Filter

= Stormwater Wetland




LID Practices (2 of 2)

LID practices perform both runoff volume reduction and
pollutant filtering functions

= grass swales and channels

= vegetated rooftops

= rain barrels, cisterns

= nfiltration strips

= permeable pavements

= conservation design Low mpact Developret (LID) A Lferatre Review

United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



LID Practices

= Bioretention

= grass swales and channels
= vegetated rooftops

= rain barrels, cisterns

= nfiltration strips

= permeable pavements

= conservation design

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



LID Practices

= Bioretention/Rain Garden
= Storm Water Wetland
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LID Practices

= Rain Gardens

= grass swales and channels
= vegetated rooftops

= rain barrels, cisterns

= nfiltration strips

= permeable pavements

= conservation design

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



LID Practices

= Rain Gardens

= grass swales and channels
= vegetated rooftops

= rain barrels, cisterns

= nfiltration strips

= permeable pavements

= conservation design

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000
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LID Practices

= Stormwater Wetlands

= grass swales and channels
= vegetated rooftops

= rain barrels, cisterns

= nfiltration strips

= permeable pavements

= conservation design

Low Impact Development (LID) A Literature Review
United States Office of Water (4203) EPA-841-B-00-005
Environmental Protection Agency Washington, DC 20460

October 2000



Site Selection

Availability of Water

Depth to Water Table (Coastal Plain &
Sandhills)

Flatness

Proximity to Unattended Children
Forested or Cleared Land

Outlet for Water

Ease in Maintenance



Wetland Cross Section

Flow
Riser/ Barrel

QOutlet Device

-y \)g] During Storm
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Stormwater Wetland Features
Upland

“Shallow” Land

Shallow
Water

Outlet

Forebay

Pools



Internal Features

Upland 2.5’ Over
Normal Pool

w Water Height during Storm

V¥ Normal Pool

Shallow Land
Shallow Water 0’-1’ Above

1.5°-0.5° Normal Pool
Deep Water > 2.5’
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Introduction

In the summer of 2002, a stormwater
wetland was installed at the Plant
Professional Landscape Garden
(PPLG) located at The North Carolina
Arboretum (TNCA) in Asheville, NC.
The stormwater wetland is an example
of an end of the pipe, best
management practice (BMP) retrofit. It
treats pollutants carried in stormwater
from a roof top, parking lot and lawn
area and also reduces peak discharge,
minimizing erosion downstream. This
project was designed by the Water
Quality Group at North Carolina State
University (NCSU), implemented by
The North Carolina Arboretum
Grounds Crew. Funding was provided
by the Environmental Protection
Agency’s Section 319 grant program,
which is administered through the
North Carolina Department of
Environment and Natural Resources.



Pollutant Existing Condition

*  Perior to the installation of
the stormwater wetland,
stormwater from a roof top,
parking lot and lawn area
was released without
treatment, causing erosion
and degrading water
quality. Stormwater was
directed into a culvert,
which was daylighted near
the entrance of the Plant
Professional Landscape
Garden.

 Rip-rap had been placed to
dissipate the velocity at the
end of the culvert. Shortly
after exiting the culvert,
water recollected into an
eroded swale, a portion of
which was armored with
river stone and geotextile
fabric to minimize additional
erosion.

*  The stormwater flows into a

small, jurisdictional wetland,
Watershed into Bent Creek, and then to
the French Broad River.




Planning

The North Carolina Arboretum expressed a desire to address the
unsightly culvert outfall at the entrance of the newly installed Plant
Professional Landscape Garden (PPLG). The PPLG is a
demonstration garden that also serves as a testing site for green
industry professional training and certification.

Design opportunities were sought to make the area attractive and
improve water quality. Several design options were considered,
including retrofitting BMP’s higher in the watershed to minimize
the erosive flows and armoring the existing swale up to the culvert
outfall. However, a stormwater wetland was the most cost-
effective option providing the maximum water quality benefit.

The stormwater wetland would also serve as an aesthetically
pleasing entrance to the PPLG and demonstrate the use of
indigenous plant materials.



Bent Creek Watershed
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Implementation

The stormwater wetland installation began in August 2002 and lasted
approximately two weeks. The Department of Corrections, TNCA's staff and
volunteers and NCSU Extension provided the labor. The construction
sequence included:

*Installing erosion control practices
*Cutting the existing culvert back to increase the footprint
*Clearing and Grubbing

*Rough grading which included the removal of approximately forty yards of soil.
Grading equipment included a track hoe excavator, dump truck, and skid
loader.

«Stacked stone walls were constructed around the headwall and boulders were
placed.

*The existing clay soil was topdressed with a manufactured soil, composed of
part compost and part saprolite, about two inches deep throughout the
stormwater wetland.

*Biodegradable, erosion control fabric was placed on steeper slopes and then
plants and mulch were installed.

Hours after the stormwater wetland was finished, droughty weather conditions
were reversed and it rained!



Shortening Culvert

Grubbing

Rough Grading







Installing Matting

- Installing Plugs
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Native plant recommendations
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= Introduction to Multiple Use Riparian
«  Plants

Developed by:
Cliff Ruth

Cross County Agricultural Extension
Agent




Qualifiers for Quagmires

Amelanchier canadensis (serviceberry)
Euonymus americana (American euonymus)

Qualifiers for Quagmires: Landscape Plants for Wet Sites
Revised 2/94 -- Author Reviewed 12/98 HIL-8646

Thomas G. Ranney, Associate Professor

Richard E. Bir, Extension Horticultural Specialist

M. A. (Kim) Powell, Professor/Extension Horticultural Specialist
Ted Bilderback, Professor/Extension Horticultural Specialist
Department of Horticultural Science
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Clethra alnifolia
Sweet Pepperbush
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Viburnum dentatum
Arrowwood




Cornus amomum
Silky Dogwood




Rosa carolina
Carolina Rose
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;..H Xanthorhiza simplissima




Indera benzoin




Sambucus canadensis
American Elderberry
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llex opaca
American Holly




llex decidua
Possumhaw
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Springtime at Stormwater Wetland
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Soil and Water Environmental Technology Center
Water Quality Group, North Carolina State University
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