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NCSU Stormwater BMP Inspection &
Maintenance Certification Workshops
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Needed?

BMP Inspection and Maintenance
also presents a business opportunity
Communities across the State of PN for inspection by licensed
North Carolina must manage professionals such as engineers and
rainfall that runs off roads, streets landscape architects, and
and parking lots. This runoff is
called stormwater. To manage
stormwater, many treatment

devices, called BMPs, have been

built These devices include: wet mind; landscapers can diversi:

refention ponds. bioretention business to ensure year-round work

areas, swales, stormwater 11 3 fecession proof area of work;

wetlands, permeable pavement, and suppliers of materials and

er harvesting systems, technology to the stormwater
industry can learn about new and
existing opportunities to support the

stormwater lﬂc‘US{l‘}‘,
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Certification

maintenance by landscape and other

Classes

Who Should Attend
Commercial Landscapers
Property Managers

Owners

Homeowners Associations

Professionals with Licensure (PE's.
PLS's, RLA's)

Regulators

Municipal and County Landscape

Personnel

List of Certified Professionals

Certification Goals:
- Understand stormwater, how it

affects water qu: and regulations

associated with it
- Understand stormwater

management devices used in North

Carolina and how they function.
- Understand inspection and
maintenance requirements of each

stormwater practice

Recertification
UPDATE classes are available to
renew certificates. When registering,

please have your certificate number
ready. This class will be 5 hours of
lecture with no exam Upon

completion, receive an updated




North Carolina is rainy!

~ UNITED STATES
ANNUAL PRECIPITATION
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Normal Precipitation

Bassd on 1971 -2000 normals

Precipitationin.)
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90 inches in Highlands 37 inches in Horseshoe....
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s there a connotation to clean
water In our culture?




|s water related recreation
iImportant to North Carolina?
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Water related recreation IS
|mportant to North Carolinal

M il o )

In a 2008 study trout flshlng
contributed to more than $174
million to NC’s economy

NC STATE UNIVERSITY


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wm1tpnqe0IYE0M&tbnid=f8z0MuxLb0UJ8M:&ved=0CAUQjRw&url=http://www.endlessriveradventures.com/Fishing-Trip-For-You&ei=-bgOUdzxGZGK9QTsg4C4CQ&bvm=bv.41867550,d.eWU&psig=AFQjCNG6Ch0-6MmTN6ubeuS6pQEAkH8QiA&ust=1360005673747336
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=wm1tpnqe0IYE0M&tbnid=f8z0MuxLb0UJ8M:&ved=0CAUQjRw&url=http://www.endlessriveradventures.com/Fishing-Trip-For-You&ei=-bgOUdzxGZGK9QTsg4C4CQ&bvm=bv.41867550,d.eWU&psig=AFQjCNG6Ch0-6MmTN6ubeuS6pQEAkH8QiA&ust=1360005673747336
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=yexX_mQbSnWxfM&tbnid=DHZHJkcAgJyNzM:&ved=0CAUQjRw&url=http://boonenc.com/zaloos-canoes.html&ei=HLgOUd7UA5Ky8QTfh4DYBg&bvm=bv.41867550,d.eWU&psig=AFQjCNFHN18codAjv3jB7dcOF2Tu96bw3w&ust=1360004107224463
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=yexX_mQbSnWxfM&tbnid=DHZHJkcAgJyNzM:&ved=0CAUQjRw&url=http://boonenc.com/zaloos-canoes.html&ei=HLgOUd7UA5Ky8QTfh4DYBg&bvm=bv.41867550,d.eWU&psig=AFQjCNFHN18codAjv3jB7dcOF2Tu96bw3w&ust=1360004107224463

Tourism and Water ??77?

W;R\Lm News Weather Sports Business Consumer Health & Life Entertainm

Tax Guide

NC pulls in record $20B in
tourism revenue

Posted May 7

RALEIGH, N.C. — The North Carolina tourism industry
generated record visitor spending of $20.2 billion last year,
officials said Wednesday.

About 52.5 million people visited the state during the year, up almost 16 percent from 2012,
making Morth Carolina the sixth-most-visited state.

"The growth of our tourism industry gives us a lot to celebrate,” Gov. Pat McCrory said in a
statement. "The money they spent while visiting our mountains, beaches, cities and places in

between directly supported nearly 200,000 jobs and more than 40,000 businesses.”
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NC 6" fastest growing state,
10" most populous

POPULATION CHANGE BY COUNTY: 2000-2010
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Urbanization Increases Stormwater Flows
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Stormwater effects
Boone Mall January 2013
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In the news...

Tl 1e Craft beer builds a business
Work & Mone:
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Coastal owners face higher rates
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Tuesday, January 13, 2015 6:00 AM
A New Focus on Beach
Warnings

By: Kaspersen, Janice: Stormwater Editor | Comments

ﬁ Share W Tweet 0

A sad event last month in San Diego is drawing attention bath to the ’,—.'4
dangers of swimming in water potentially contaminated with bacteria and,
mare generally, to the quality of urban stormwater runoff.

Cn December 25, Barry Ault, an avid surfer who was well known in the southern
California surfing community, died from a severe staph infection. Days earlier he and
several friends had been surfing off the San Diego coast, even though a warning was
in place to avoid the water for three days following a recent storm.

Although the infection was treated with antibiatics, Ault, 71, who apparently had some
underlying medical issues, died after falling into a coma. Twao of the people who had
been surfing with him also developed flu-like symptoms.

It's not certain that bacteria in the stormwater runoff led to the infection, although his
wife has called the connection “too big of a coincidence.” She said she hopes Ault's
death will lead people to take such warnings mare seriously.




Che Des Moines Register

HOME NEWS IOWA CAUCUSES SPORTS THINGS TO DO BUSINESS OPINION OBITUARIES ) USATODAY 0

Water Works plans to sue three counties

nTimothy Meinch, tmeinch@dmreg.com
f2189 Wios ins Woes

Des Moines Water Works is expected to pursue a
lawsuit against three northwestern lowa counties that
manage drainage districts with high concentrations
of nitrates.

Water Works officials say the nitrates, which flow into
the Raccoon River, threaten the city's water quality.

The Board of Water Works Trustees will vote Thursday to move forward with the
lawsuit in what's expected to be a unanimous decision, according to chairman Graham
Gillette.

"We really feel we have no choice," he said.

"This is the only way that we see that we can engage the government, especially the
state of lowa, in a serious discussion about regulating those pollutants that are
dumped into our source water."

Readings showed regular high concentrations of nitrates — at times six times greater
H{: ETATE [N than the federal limit of 10 milligrams per liter for drinking water, Stowe said.




e Streambank erosion from
flashy’ flows

NC STATE UNIVERSITY




J Soils Sediments
DOT 10.1007/s11 368-0130758-3

WATERSHED SEDIMENT SOURCE IDENTIFICATION: TOOLS, APPROACHES, AND CASE STUDIES

Fingerprinting the sources of suspended sediment delivery
to a large municipal drinking water reservoir: Falls Lake,

Neuse River, North Carolina, USA

Mark T. Voli + Karl W, Wegmann -
DelWayne R. Bohnenstiehl - Elana Leithold -
Christopher L. Osburn « Viktor Polyakov

Received: 13 March 2013/ Accepted: 17 July 2013
i) Springer-Verlag Berlin Heidelberg 2013
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Streambank Erosion

Results and discussion Radiocarbon and
magnetic susceptibility measurements
confirmed the presence of “legacy”
sediment in the Ellerbe and New Light
Creek valley bottoms.

Mixing model results demonstrate that
stream bank erosion is the largest
contributor to the suspended sediment load
in New Light Creek (62%), Ellerbe Creek
(58%),

Conclusions We find that stream bank
erosion is the largest nonpoint source
contributor to the suspended sediment
load in three of the four catchments
and is therefore a significant source of
turbidity in Falls Lake.

NC STATE UNIVERSITY

Fingerprinting the sources of suspended
sediment delivery to a large municipal
drinking water reservoir: Falls Lake, Neuse
River, North Carolina, USA
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Common runoft pollutants

» Dumpster juice -+ ¢
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Car
Juice???
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Stormwater Rules and

Regulations

« EPA Phase | of NPDES
— Cities > 100,000
 Neuse Rules
— 1998

e Tar Rules
— 2001

« EPA Phase Il of NPDES
— Communities > 10,000 — 114 listed as of 2014

NC STATE UNIVERSITY




Stormwater Regulated Areas of NC

NC Water Quality Protection Strategies - Stormwater

Coastal Counties Randleman Watersheds
I Fhase 111 Municipalities/Counties Water Supply Watersheds
Phase Il Stormwater - MS/UA 552 Neuse SW Program

I outstanding Resource Waters  © " Tar-Pam SW Program

" Hign Quality Waters 7] sA Waters

o 20 40 80 120 Miles
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N.C. Cities/ Communities
Requiring BMP &M

* Forsyth County

* Wilson

» Jacksonville

« Cary

* Apex

* Charlotte/Mecklenburg

NC STATE UNIVERSITY

Durham
Greensboro

Asheville/ Buncombe
County

Greenville

NC State University &
UNC-Chapel Hill
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Inspection and Maintenance?

« Should cars and trucks be maintained?
— Life span with no maintenance is....

 Should roads be maintained?
* Are BMPs any different?

NC STATE UNIVERSITY




BMPs are specialized landscape
features designed to control
stormwater quantity and quality

* Regular inspections are needed
 Inspect during rainfall events
* Use a maintenance checklist

* Focus on preventive maintenance to avoid
costly corrective maintenance and repairs

NC STATE UNIVERSITY



If We Ignore BMPs There Are
Safety and Liability Issues...

« Dam Failure
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Safety and Liability

e Qutlet failure will lead to dam failure

NC STATE UNIVERSITY
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Fire Ants can Cause Dam
Failure

eXtension

America’s Research-based Home Resource Areas About Su PP ort Us Recent

Learning Network

How deep are fire ant colonies?

[LESNENETEY YR February 28, 2012 | Print I Like SR AT | Penit | 8+1 ) 0

Fire ants live in an extensive network of tunnels in the soil. How deep this

Tunnels in fire ant nests have been found to a depth of 10 feet or more, but
most tunnels are shallower, starting just beneath the soil surface. Colonies ir

necessary for colony survival as long as there is a dark, moist area for protection of the queen.

A rule of thumb to use when drenching mounds with an insecticide is to assume that there will
be tunnels an inch and a half below ground for each inch in height above ground. For flat mounds,
assume there will be tunnels an inch and a half below ground for every inch in mound diameter.
This is why it is necessary to use more liquid insecticide on a bigger mound than on a smaller
mound.

NC STATE UNIVERSITY




Safety and Liability

* Failed bioretention = ideal mosquito habitat

NC STATE UNIVERSITY




Safety and Liability

* Trash = mosquitoes, outlet clogging
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Do they need to look good?

Landscape Ecol (2007) 22:950-972
DOI 10.1007/s10980-007-9110-x

PERSPECTIVE

The shared landscape: what does aesthetics
have to do with ecology?

Paul H. Gobster - Joan L. Nassauer * Terry C. Daniel -
Gary Fry

If a BMP or landscape looks good, people are more inclined to
respect them and take care of them

NC STATE UNIVERSITY




Safety and Liability

 Line-of-sight barriers and hide-outs....

NC STATE UNIVERSITY




Safety and Liability

Locallzed floodlng
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Safety and Liability

* Dangerous Outlet.....




Safety and Liability

* Dangerous Outlet.....

NC STATE UNIVERSITY




‘Old style pond — steep banks,
deep water

BMP Manual: slopes no steeper
than 3:1, include vegetative shelf



Safety and Liability
Safety Shelf Helps

1
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We have a lot of practices in the
ground

« Our university campus alone has over 110 practices

NC STATE UNIVERSITY




Are they being maintained?

Cary Stormwater BMPs (2007)

* Approximately 425 BMPs in Cary

* According to one of Cary’s inspectors:
Timothy Grady, RLA:

* 95% of BMPs failed initial inspection as
they require repairs

* Most repairs are maintenance related:
erosion, trash removal, tree removal

NC STATE UNIVERSITY




Enter the...BMP Inspection &
Maintenance Certification
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www.bae.ncsu.edu/topic/bmp-im

NCSU Stormwater BMP Inspection &
Maintenance Certification WOI'kShOpS Certification Classes List of Certified Professionals
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Register Here!

Why 1s Stormwater BMP Opportunities in Stormwater Who Should Attend Certification Goals:
Inspection and Maintenance BMP Inspection and Maintenance Commercial Landscapers - Understand stormwater, how it
Needed? also presents a business opportunity Property Managers affects water quality, and regulations
(Cammunifiec acrace the Qfata nf . far ineneactinn hyr licencad Mmamearc acconciated writh it
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Our (Initial) Target Audience...
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The man with the mower...

« ‘Walks’ the property
every time he mows

« Should be trained to
recognized early

signs of problems
such as:

* Erosion, clogged
outlets, security
breaches, etc

—_—

NC STATE UNIVERSITY




In practice, who does the work

Inspections Maintenance
* Engineers, Landscape * Private landscape
Architects, and local govt. companies
officials do annual « Private BMP
Inspections maintenance companies
: « Local govt. maintenance
crews

NC STATE UNIVERSITY




Attendees...

* 19 % Engineers and Landscape Architects
« 24% Landscapers

* 57% government officials
— Inspectors
— Maintenance workers

NC STATE UNIVERSITY




Why Are We Here?
Cary Stormwater BMPs 2014

* Approximately 950 BMPs in Cary
« Cary has digital tracking system for BMPs

« Strong educational program for
contractors

* Must pass Initial inspection to get C/O
* ~ 950 pass first annual inspection now

NC STATE UNIVERSITY




Cary Inspection Program

Requirements

* Annual report with photos

« Submitted electronically

* Inspection by qualified professional
« 30 days to correct If failed

 NOV and enforcement afterwards

NC STATE UNIVERSITY




List of Certified Professionals

This table lists program participants
who have successfully passed the
Stormwater BMP Inspection &
Maintenance Certification Exam. The
certification lasts for up to three
years. To renew certification,
certified professionals must attend
Update courses. There is NO further
testing required with the 5 hour

Update courses. The recertification

Show entries
~  (ertification =
001
002
003
004

005

010

Name

Bill Adams
Kenneth Abrecht
Mark Altman
James Bailey
Jenny Baines
Thomas Baines
(zan Bas

Ricky Beasley

leremy Backett Commercial Site Design

Dobbionoll BHE, Inc.

lasts an additional 3 years. The
certification is NOT intended to e 3

replacement for professional

Showing 1 to 10 of 2,769 entries

licensure (like PE or RLA), and is only

NC STATE LUNIVERSITY

Search:

Test Location Test Date
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Cary, NC 5/15/06
Raleigh, NC 12/17/13

Raleigh, NC 2/24/15

Expiration Date
12/31/09
12/31/09
12/31/09
12/31/09
12/31/09
12/31/09
12/31/09
12/31/09
12/31/16

12/31/17
<

Previous Next



BMP 1&M Is good for Business
and the Environment
* Landscape maintenance business goes up
and down with the economy

« BMP 1&M is required by many
communities

« Companies are starting (and flourishing)
that do nothing but BMP 1&M

NC STATE UNIVERSITY
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Retcntion FPond Services, Inc.

SERVICES LINKS CLIENT LOGIN LOCATIONS EMPLOYMENT CONTACT US HOME

Take a look at what Retention i
Dol Serricos doks beak Stormwater Management And Retention Pond

Services

Click play to watch each slideshow.

At Retention Pond Services, Inc. (RPS), we understand the complexities of the
) regulatory standards for stormwater BMPs and retention basins. We sirive to adapt
Outfall Box Rebuild our services to stay up-to-date with the amendments made to those standards. Our

- ultimate goal is to help our clients understand the regulations and demonstrate to
them how we are able to provide them with the most comprehensive, stormwater
management program.

RPS evaluates each BMP structure and develops a requlatory-centered
mainitenance plan to most efficiently manage it. The appropriate equipment and
maintenance or remediation specialists will be teamed up to ensure each structure is
compliant and environmentally safe.

Stormwater BMP consulting

e Education on Federal, State, Local stormwater BMP regulations and
Monthly Maintenance maintenance methods
Cut and Clean o Notification of Violation consultation, liaison, and remediation services
= e Initial site inspections for HOA’s in final phase of construction

;‘—..x:_ — r.-ﬂ‘ Stormwater BMP Compliance and Repairs

— e Slope stabilization and repairs
e Dredging
e Sediment and erosion control management

NC STATE UNIVERSITY




888-590-9685 -24 hrs Careers  Customer Portal Contact

Home Philosophy Services Markets Media

X
Restoration and Recovery (R&R) is a full service
stormwater management company serving the
eastern United States — a one stop shop for all
aspects of SWM, including consulting,
designing, constructing, inspecting, maintaining,
and repairing BMPs. R&R uniquely offers both
comprehensive experience and an exclusive
focus on stormwater.
Read More

Storm Water Confrol  NPDES Inspection
SWPPP Preparation BMP Implementation
Permit Documentation Watershed Planning

River Engineering Regulator Response
Water Sampling Streambank Protection
Erosion Control Construction Inspection
Vegetation Conirol Debris Removal

Filter Bed Maintenance Structure Cleanings
Restoration and Maintenance

Water Quality Excellence Through
Superior Stormwater Management

Stormwater Management Water Quality Practices
R&R has more than a decade of experience helping communities, businesses, and R&R integrates stormwater conveyance measures, flood control, floodplain management,
municipalities transition from iraditional. quantitv-based proarams to comprehensi and water guality aogls to protect deyeloped areas. preserve watenwavs. and expand ,

NC STATE UNIVERSITY Stormwater BMP Maintenance & Inspection



About BMP East, Inc

Retention Pond Maintenance, Service and Management

Home Our Services About Us Testimonials Contact Us Links Stormwater 101 Scope of Maintenance

BMP East, Inc.

John Brown started BMP East, Inc. after years of living on the East Coast and observing, first hand,
the damaging effects of poorly managed water resources. John's background is research-based, and
his education is in applied cultural anthropology with a minor in oceanography. He has been involved
in numerous water-based research grants and CAMA (Coastal Area Management Act) access issues.
It was through this research John first realized how harmful poor water quality is to the environment
and humans. As an ongoing effort to better the quality of water, improve coastal living, and protect the
environment, John started BMP East, Inc. specializing in stormwater management.

Our staff is college educated and certified as BMP specialists. We have the highest level of
certification by NC's DOT as level 1 NC DOT Erosion & Sediment Control Specialists, and we are
certified as NC Stormwater Best Management Practices Inspection & Maintenance Professionals. We
have an extensive background in research and implementation of regulatory issues. All of which, have
built the foundations of our BMP management practices.




DC Adams
Engineering,
Inc

Residential and Commercial
Development

Stormwater BMP
Inspections

About Us

Contact Us

Inspection

Clayton, North Carolina - (919)-763-7278

Stormwater BMP Inspections *

Many municipalities are requiring stormwater control devices (also called BMPs) to be inspected annually by a qualified professional. As a duly
licensed professional engineering company in North Carolina, DC Adams Engineering is qualified to perform stormwater BMP inspections. We are currently
offering services in Cary, Apex and Raleigh.

Why choose DC Adams Engineering as your NC Stormwater BMP Inspector?

We are qualified: Who is better suited for your compliance inspection needs than an engineering company that has participated in all facets of the
development process. DC Adams Engineering has over 10 years experience in residential and commercial related development that included design,
construction and inspection of stormwater best management practices.

. We are service oriented: DC Adams Engineering will partner with you to ensure that your site will maintain or achieve compliance with the

appropriate municipality. If there is work to be done on your BMP, you don't have to worry about who to call; we can make all the contacts for you.
We realize that your time is important and will work hard to allow you to focus on your business.

. We are prompt: DC Adams Engineering is committed to our stormwater inspection business and guarantee to turn around your inspection and

NC STATE UNIVERSITY




Inspection

SToRMWATER MANAGEMENT ENGINEERING

EMBRACING OUR ENVIRONMENT ‘ensuring our future

SERVICES

High Hazard Dam Inspections

BMP Annual Inspections and Operations and Maintenance (O&M)BMC
Certifications

BMP Inventory Management

Field Support Services

BMP Design, Retrofit, and Modification Engineering

BMP As-built/BCE Certifications

Stormwater Impact Analyses, Feasibility Studies, and Drainage Investigations

Design Innovation and Product Development (Go to Our Product Website at
Easadjust Water Management Systems)

NC STATE UNIVERSITY




The Business of BMP 1&M suppliers

 Wade Moore Sand Co., Louisburg, NC
« Concrete sand $8.00/T
e Bioretention mix $14.00/ton

Wade Moore Sand Pit Sales %

2008 2009 2010 2011 2012 2013 2014 2015 2016
Sand mEBio Mix

NC STATE UNIVERSITY




Stormwater Management vs.

Landscaping
« BMPs are built for control of runoff and
flooding

 BMPs are bulilt for water quality
Improvement

* Landscape and aesthetic value Is
important but secondary...

* Think about it: Why hire an engineer to

NC STATE UNIVERSITY



But...With Landscapers we
Have to Stress:

* Fundamentally BMPs are water quality
treatment devices NOT landscape

features
* S0, think clean water, not lush landscape

* Avoid fertilizers and pesticides

NC STATE UNIVERSITY



Can Compost be used In
BMPs?

 Remember, BMPs are water quality and
guantity treatment devices, NOT
landscape features

« Compost can have very high nutrient
levels

Use compost to remediate poor solils, do not
use inside BMPs

NC STATE UNIVERSITY
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We learn from our
students...Forebay Depth
Measurement

NC STATE UNIVERSITY







A Depth Finder!

NC STATE UNIVERSITY



BMPs: Pay now or pay later...

« Durham sand filter failure 2008
« $30,000 re-build job

* Could have been prevented with annual
maintenance of $1500

NC STATE UNIVERSITY
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BMP Maintenance

 Why must BMPs be maintained?

— Aesthetics — they are usually part of the
landscape

— Drainage — they usually are the only means of
drainage in the landscape

— Legal requirements — they are required by law
IN many jurisdictions

— Investment — most landowners want return on
BMP Investment

NC STATE UNIVERSITY




Stormwater BMP Functions

S .
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Regenerative Stormwater
onveyance
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Rain Water Harvesting

NC STATE UNIVERSITY




Bodie Island Light House

NC STATE LINIVE
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Terminolgy

 Detention / Active or Passive Release

— Used to mitigate peak flow and provide non-
potable water

» Single-Purpose
— Used to provide non-potable water

NC STATE UNIVERSITY
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Passive Release Concept

Overflow Outlet

Detention

Volume Controlled
Discharge

Harvesting
Volume

NC STATE LINIVER



NG STAEURER

 Detention volume =

« Retention volume =

* Drawdown time =
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Passive Release Conclusions:
Function

 Significant potential for meeting stormwater
management regulations

« Easy to retrofit existing systems
* Very Low Maintenance free

« Coincides well with existing North Carolina
stormwater regulations
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Green Roofs
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Are green roofs common?

NC STATE UNIVERSITY




Are Green Roofs Old?

Though the e ca of the Babylon gardens cannot be proved, Alexandar tha Great is said

sthbed Nobuchadnezzae If ce. The king, legend has it, bult them
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Green Roofs: Southern Style
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Cleveland Clinic Green Roof
Module System
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Cleveland Clinic Green Roof
cods — White Clc olony
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‘Green Gutters’
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Green Walls?
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Green Walls
Durham North Carolina
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Cameron Village Raleigh NC
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Residence Time

* Length of time water is stored in the BMP

— Bioretention bowl should hold water for 12
nours

— Residence time for water quality volume In a
pond or wetland Is 2 — 5 days

NC STATE UNIVERSITY




Bioretention residence time
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Retention Pond Function

* Designed to store and
slowly release
stormwater

 Limited removal of
sediment, TSS,
nutrients

« Landscape feature -
Waterfront property??

NC STATE UNIVERSITY



Stormwater Wetland Functions

* Reduce flooding
 Recharge groundwater
* Improve water quality

 Should not serve as
mosquito habitat

« Attractive landscape
features

* Add biodiversity

* Multiple uses
(educational, regulatory
requirements, aesthetics)

NC STATE UNIVERSITY




Wetland Mosquito Control

—

* What makes plants
“bad?!!

o Cattalls

 Willows and other
trees

* Algae
* Phragmites
* The create habitat....

Mosqguitoes can vector
numerous diseases

NC STATE UNIVERSITY




Spray V. Wipe

* Wipe — Spotty,
but growing
areas of cattails

« Spray — The
entire pond /
wetland Is
covered up in
Cattalls
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Selective Control of Unwanted Trees and
ottle
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Cut and Treat Method of Tree Removal

& %\;,,:::; | ,/f/ &

 Cut trees and R (/ 3

shrubs with pruner .

or saw , WY
* Treat Immediately ' ?[ \

with 2%

Glyphosate

solution

Kills shoots and
root system —

ne sTSY Stemis-herbicide




Cut & Spray: Woody Vegetation
Removal
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Spray V. Wipe
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Outlets Need Regular Maintenance
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utlet Cleaning
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Wetland residence time
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Bioretention Functions

* |Infiltrate runoff
e Slow runoff

 Pollutant removal
— Absorption
— Adsorption
— Plant uptake
— Microbial action
— Filtration
— Sedimentation
— Sunlight

NC STATE UNIVERSITY




Permeable Pavement Functions

* [nfiltration

« Pollutant removal
through filtration
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Sand Filter Functions

* Filtration

* Collection of oll and
grease

« Pollutant filtration

NC STATE UNIVERSITY



Large Scale Sand Filter
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Grassed Swale Functions

« Slow and spread
water flow to facilitate
filtration, infiltration,
and limited nutrient
uptake
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Level Spreader Functions

* Designed to slow and
spread runoff to
facilitate:

— Infiltration
— Filtration
— Sedimentation

NC STATE UNIVERSITY




Pollutant Removal Mechanisms

« Sedimentation
* Filtration

« Adsorption
 [nfiltration

* Microbial Action
« Plant Uptake

« Sunlight

« Collection
 Heat removal
* Fixation

NC STATE UNIVERSITY




Pollutant Removal Mechanisms

« Sedimentation —
metals and P are
attached to soil and
sediment

* P Is adsorbed by low
P solls and Is tied up
oy Fe, Al, and Ca

 |n adsorption
molecules stick to
solids

NC STATE UNIVERSITY



50 55 60 65

Soll pH
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* Changes in pH affect
nutrient availability

e Can limit root growth
under extremely acidic
conditions

« Can affect the
microbial population in
the soll

50 55 6.0 6.5 7.0
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Pollution Removal Mechanisms

« Fixation

« P fixed by iron and
aluminum in soil —in
clay fraction and fines %,,

 CEC increases with
clay, fines, and OM

« Metals fixed by CEC

— >CEC attracts Zn and
Cu

NC STATE UNIVERSITY



Infiltration

+4 Hours

* Infiltration and
absorption

* In absorption
the BMP acts
like a sponge
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Pollutant Removal Mechanisms

* [nfiltration

 Pollutant removal
through filtration

NC STATE UNIVERSITY




Pollutant Removal Mechanisms
ne

* Plant uptake
 Plants fix’
nutrients

 Should
plants be
harvested??
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Pollutant Removal Mechanisms

« Sunlight

* Needed to kill
pathogens and to
encourage oxidation
of organic matter
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Pollutant Removal Mechanisms

e Collection

- * ,\\, & >
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Pollutant Removal Mechanisms

* Filtration
e [nfiltration
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Pollutant Removal Mechanisms

 Gross Flltration
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Pollution Removal Mechanisms

Inflow/QOutflow Temperatures

—Inflow —— Ouflow

e Heat Removal /
Temperature
Reduction
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Temperature Effects?

Asheville
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Temperature Effects?
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When do you need to replace
the soil or media?
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Question: What’s the Ideal
Media?

N A<V I S e
ldeal “Mix Ot TR

G

. 85-88% washed Sand |
T L Rk i

25

+ 8-12% Fines (Clay+Silt |
passing # 200 sieve) AR
» 3-5% Organics — eg.
aged pine bark fines

-\‘9\ ‘

.....
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NCSU recommends commonly

avallable components

 Concrete sand
 Fines from baseball infield mix
* Pine bark fines
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Concrete Sand

 Coarse sand Is
described in ASTM
D2487-10 as that
retained by a No. 10
sieve.

 Also know as
concrete sand or
‘non-spec’ sand

NC STATE UNIVERSITY



Ball Field Mix

« Contains
approximately 60%
coarse sand and 40%
red or orange clay.

 Fe and Al in the soll
are fixing the P In the
stormwater

NC STATE UNIVERSITY




Cut ball field mix with coarse

sand

 4:1 sand to ball field
miXx yields 8% clay

 3:1 sand to ball field
miXx yields 10% clay

NC STATE UNIVERSITY




Pine Bark Fines

« Commonly available

« Use pine or hardwood
bark mulch if not
avialable

 Smaller sizes of
mulch are better to
get better distribution
through mix

NC STATE UNIVERSITY




Will Plants Grow In Bark and
Sand?
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|X

Standard Nursery M

, 1 part sand

5 parts bark
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Replacement Soil Examples

e ‘Ball field’ mix  Permatil mix

 85% sand, 10% « 80% Permatil, 10%

fines, 2-5% OM approved compost,
+ $16.20/cu.yd or 10% pine bark fines
$12/ton « $32.50/cu.yd. or
« wgt 2700 Ibs/cy $42/ton FOB
+ (2012 quote) * wgt 1565 Ibs/cy

« 2012 quote
NC STATE LINIVERSITY




The Role of Good
Housekeeping

* Prevention of
oroblems is always
pest

 Dirty watersheds =
dirty BMPs

2 At~
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Storm drains lead to streams
and BMPs
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BMP Maintenance Falls Into 3 Main
Categories

* Function
— Hydrologic (Water)'
— Water Quality
* Aesthetics




BMPs need

 Access

 According to one
BMP contractor the
biggest expense in
maintaining BMPs Is
creating access... et

 They need 6-8 ftwide = = = =
access road and pad
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BMPs need

* Regular inspection of
components
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BMPs need

« Specialized mowing —
not scalping
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BMPs need

« Specialized pruning
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BMPs need

« Plant management
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« Water level
management
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BMPs need

 Protection from
sediment
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* Regular trash
cleaning

BMPs need




BMPs can be damaged by...

* Fertilizer

« Sediment from traffic or outparcels
* Poor grass or mulch maintenance
 Roundup and other herbicides

» Excessive or too low mowing

« Compaction

NC STATE UNIVERSITY



BMPs can be damaged by...

 Fertilizer
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BMPs can be damaged by...

« Sediment from traffic or outparcels
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BMPs can be damaged by...

« EXxcessive Sediment from upstream
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BMPs can be damaged by...

« Poor grass or mulch maintenance
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BMPs can be damaged by...

* Poor vegetation
management

* (Roundup)

NC STATE UNIVERSITY




BMPs can be damaged by...

« Excessive mowing or mowing too low




NCSU Stormwater BMP Inspection &
Maintenance Certification Workshops

2 » Proviging Solutioas

NCcoéés'"" B ~
_EXTENSION e
A ENGINEERING

A VERES tormwater 12312 Opportunities in Stormwater
Inspection and Maintenance

Needed?

BMP Inspection and Maintenance
also presents a business opportunity
Communities across the State of PN for inspection by licensed
North Carolina must manage professionals such as engineers and
rainfall that runs off roads, streets landscape architects, and
and parking lots. This runoff is
called stormwater. To manage
stormwater, many treatment

devices, called BMPs, have been

built These devices include: wet mind; landscapers can diversi:

refention ponds. bioretention business to ensure year-round work

areas, swales, stormwater 11 3 fecession proof area of work;

wetlands, permeable pavement, and suppliers of materials and

er harvesting systems, technology to the stormwater
industry can learn about new and
existing opportunities to support the

stormwater lﬂc‘US{l‘}‘,

NC STATE UNIVERSITY

Certification

maintenance by landscape and other

Classes

Who Should Attend
Commercial Landscapers
Property Managers

Owners

Homeowners Associations

Professionals with Licensure (PE's.
PLS's, RLA's)

Regulators

Municipal and County Landscape

Personnel

List of Certified Professionals

Certification Goals:
- Understand stormwater, how it

affects water qu: and regulations

associated with it
- Understand stormwater

management devices used in North

Carolina and how they function.
- Understand inspection and
maintenance requirements of each

stormwater practice

Recertification
UPDATE classes are available to
renew certificates. When registering,

please have your certificate number
ready. This class will be 5 hours of
lecture with no exam Upon

completion, receive an updated




