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Meet the NCSU Stormwater Team.......

« Campus -
- Teaching
- Research

 County -
Extension/Outreach:

- Demonstration
- Teaching

* One Goal - Accelerate the Adoption of Solutions!!!
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- Open Water

:l Perennial Ice/Snow
|:] Developed, Open Space

|:] Grasslands
|:] Pasture
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Land Conversion

Pittsboro, NC in 1700

Pittsboro, NC in 2014
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Land Conversion

Lincoln, NE , 1850

Lincoln, NE , 2012
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Changes associated with urban land development lead to
increases in stormwater runoff volumes and velocities.

Removal of Vegetation

Land Compaction

Sediment Disturbance
& Erosion

Increase in
Imperviousness

Traditional
Stormwater carbon.cfs.nrcan.gc.ca
Management
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Pre- vs Post-Development Hydrology
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POST-URBANIZATION
HYDROLOGIC BUDGET

PRE-DEVELOPMENT
HYDROLOGIC BUDGET

NC

Prince George’s County, Maryland. 1999. “Low-impact Development Hydrologic Analysis”. Department of

10&

B

COOPERATIVE

State University
A&T State University

NC STATE UNIVERSITY

INGINEERING

Environmental Resources, Programs and Planning Division. Accessed at: www.epa.gov/owow/NPS/lid_hydr.pdf.
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Peak flow...viewed another way

ore Runoff

Arriving Faster

Flow Rate, cfs

ﬁ

Time, hours
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What is NC’s LID Hydrologic Target?
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Coweeta Hydrolo
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gic Laboratory

One of the oldest
continuous
environmental
studies in North
America,
Coweetais a
centerpiece of a
long-term
cooperation
between the
University of
Georgia and the
USDA Forest
Service.
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For Example:

BIORETENTION HYDROLOGY:

Ou'fflow Infiltration ET
(Drainage) Uil TR 5
50% 40% 10% LOW IMPACT DEVELOPMENT

A GUIDEBOOK FOR NORTH CAROLINA

North Carolina State University « June 2009 « Published by North Carolina Cooperative Extension

COWEETA (PRE-DEV.) HYDROLOGY:
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Establishing Target Condition for NC

50% Evapotranspiration

Rainfall/
Deposition Storage = Throughfall
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Storage

Infiltration
45%

Surface Runoff
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What is Stormwater Runoff?

Rainwater that washes
across yards, roads and
parking lots, and flows into
streams, creeks and other
waterbodies.

Pollutants...
Erosion...
Flooding...
NCé&&SBiJ'ERAﬂvE
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The “First-Flush” Phenomenon

PHOTO: GORDON ENGLAND lithocrete.com

stormh2o.com
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Nutrients, fertilizers,
pesticides, yard waste
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Bacteria

When your pet goes
on the lawn,

remember it doesn't
just go on the lawn.
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h2o.enr.state.nc.us

Automobile oil
deposits, brake pad
dust, etc.
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Stormwater Effects:
Temperature Impacts

= 2 Jason Neuswanger
* www.troutnut.com %
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Temperature (°F)
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Temperature Sensitivity to Runoff in

Trout Waters (Brevard, NC)
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CONSEQUENCES

State Uni it
N A&aTeStgtlgeljilivyersity ° NC STATE UNIVERSITY
C COOPERATIVE
A EXTENSION Pittsboro Rain Garden Certification 1

A :50vering People - Providing Solutions October 2014 ENGINEERING



N CTATE | INIVERQITY

Algal blooms &
Eutrophication
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Eroding &
degraded streams
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Southern Appalachians (315,242 mi)
Biology
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Acidification

Chemistry Physical Habitat
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North Carolina’s Response:

site Specific Management Plan(s) [JJij orw
I NPOES Phase | & 1l MS4 B Haw
| | Pnasen B Water Supply Watersheds
B sA waters Jordan Reservoir Watershed

' Randleman Watersheds [ | Pnase 1l Tipped Counties (Post-Construction)
Neuse NSW Stormwater Program :] Coastal Counties - Geographic
Tar-Pam NSW Stormwater Program D Impervious Parking Legislation Applies
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Who is responsible for regulating
these challenges?

* Federal Level: U.S. Environmental Protection Agency
e State Level: NC Dept of Environment and Natural Resources
* Local Level: County and City Stormwater Divisions

ULTIMATELY WE ALL ARE RESPONSIBLE!

N it&]t— Sli]t U NC STATE UNIVERSITY
®

c COOPERA'I'IVE B

A EXTENSION pittsboro Rain Garden Certification le

_ Empowering People - Providing Solutions October 2014 ENGINEERING



NC STATE UNIVERSITY

2
What can we do* SCMS'

CONVENTIONAL STREET

ik’

] LOW IMPACT STREET

BuildingGreen.com
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Rainfall VNV

Storage

Infiltration
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Low Impact Development (“LID”)

* A development is considered LID when the
volume of runoff leaving the site after
development matches the volume of runoff
before development.

* |[n addition, an LID project should maintain
adequate flows to the streams and wetlands
on the site rather than piping stormwater to
a single low point.
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Goals of Low Impact Development

 Reduce impervious surfaces
 Retain runoff on-site

 Promoting infiltration and
evapotranspiration

* Replicating pre-development hydrologic
conditions as closely as possible  -oavs 2008
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What We Will Cover Today

I—nrtreductionto-stormwatermanagement

What is a rain garden

Site selection and design

Plants (yippee!)

Construction, alternative design, and maintenance
In-class design example
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Questions?

Want PDFs of the slides seen today?
Contact me!

Andrew Anderson
aranders5@ncsu.edu
919-515-8595
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