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Overview

Present Gl practices that can be integrated into
current day to day municipal operations

Provide ideas that span the spectrum of “low-
nanging fruit” to more involved projects

Present concepts for integrating Gl into existing
municipal operations

Provide Michigan & Ohio project examples

Provide design, funding and maintenance
guidance resources

GEI@



Green Infrastructure
Opportunities that
Arise During Municipal
Operations
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Intended Audience

‘ Elected Officials Local Government
Stormwater
Management and

Permitting

Managers - Transportation Planning
Building/

Development
Mayors Fiscal and Budget Zoning Board Services

..... and, in particular, communities with
NPDES stormwater permits, TMDLs,
impaired waters (303D list) and CSOs GEI@

Consultants
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Air Quality

Green infrastructure improves air quality
by increasing vegetation, specifically trees,
that absorb air pollutants, including CO,,

NO,, 0,, SO,, and PM,,.

Urban Heat Island

Green infrastructure practices that
include trees and other vegetation
can reduce the urban heat island
effect, which reduces energy use
and the incidence and severity of

"‘a heat-related illnesses.

Greenhouse Gases

Green infrastructure’s ability to
sequester carbon in vegetation can
help to meet greenhouse gas
emission goals by contributing to a
carbon sink.

Water Quality and Quantity

Water Conservation

Green infrastructure that incorporates locally adapted or native plants reduce the
need for irrigation, which reduces demand for potable and recycled water. Rain
barrels and cisterns that capture rainwater also reduce water use.

Water Quality and Flood Mitigation
Green infrastructure can decrease the
frequency and severity of local flooding by
reducing stormwater discharge volumes and
rates.

Habitat

Vegetated green infrastructure can provide
habitat for wildlife, particularly birds and
insects, even at small scales of
implementation.
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Quality of Life

Public Health

Residents have more recreational opportunities in the presence of large-scale
green space in their community, which can improve public health and well-being.
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Public Safety TR A
Green streets that incdlude curb bump-outs at o S R MY W

pedestrian crossings improve pedestrian safety
by slowing traffic and decreasing the distance
that pedestrians must travel in the roadway.

Recreatfional Opportunities
Larger-scale green infrastructure facilities that
include public access, such as constructed
wetlands, offer recreational opportunities.

Property Aesthetfics

Green infrastructure that includes attractive vegetation can improve property

aesthetics, which can translate into increased property values.

Public Education

The visible nature of green
infrastructure offers enhanced
public education opportunities
to teach the community about
mitigating the adverse
environmental impacts of our
built environment. Signage is
used to inform viewers of the
features and functions of the
various types of facilities.




BANKINGION

— @ A Look at How Green
N — o Infrastructure Can Save
. % Municipalities Money

and Provide Economic
Benefits Community-wide

Reducing Stormwater Costs through Low Impact
Development (LID) Strategies and Practices




Knowledge Workers and Large
Recreation Areas, Southeast Michigan
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From: Green Infrastructure Vision for -I bJ
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by Block Groups, 2010
No Population

- Less Than 10%

B 10.0% to 25.0%
25.1% to 37 0%
371% to 50%

- More Than 50%

- 200+ Acre Recreaton Parks
Percent Knowledge Workers

0
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Incorporating GI

Starting Line:

Grey
Infrastructure

Plan for Gl
Systematically




Fact Sheet 5:

Create
stormwater
microparks

Fact Sheet 4:

Design traffic
iafety features
to manage
stormwater
and improve
aesthetics

Fact Sheet 3:

Build rain gardens
at public facilities

Fact Sheet 1:

Build in green features
during routine right-of-
way maintenance and
operations

Fact Sheet

Build or
retrofit pai
facilities to
greener




Stormwater “"Micro-park”:
Briarcliff in Ann Arbor




GI built into Road/Intrastructure + Traffic
Calming: Easy Street, Ann Arbor
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Southwood CSO Sewer Separation
- South Bend

.H»- :- ~
Jaadenst "“‘*f 95"‘

-

L

) 0 AT

MIShawaka Ave. = ) b Mishawaka Ave_ — — =




Parking Lot Retrofits:

Traverse City

& Cincinnati



Rain Gardens in Public Places: Zone
Recreation, Cleveland




Incorporating GI

Starting Line:

Grey
Infrastructure

Plan for Gl
Systematically
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STEPS TO IMPLEMENTING

Review Planning

Identify High-Visibility Documents and Codes

Projects
Identify green infrastructure
opportunities and verify
that green infrastructure
can be readily incorporated
into municipal projects

Look for projects that

will show the public

the benefits of green
infrastructure

Train Staff

Bring plan reviewers and
maintenance staff up to
speed on what is needed

Plan for Maintenance

Ensure the effectiveness
of green infrastructure
over the long term by
coordinating between

multiple agencies
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In other words...

Consider Gl in your planning

Make sure your rules and codes allow it

Design it right

Fund it adequately, and last but not least it....

MAINTAIN it!

GEI@
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Your CIP: Mix Low-Hangin
Planning

GEI@

Consultants



Permitting Green
Infrastructure:

A Guide to Improving Municipal
Stormwater Permits and Protecting
Water Quality

_American Rivers

Rivers Connect Us

Written by Jeffrey Odefey

January 2013

Green Infrastructure Portfolio Standard
A Guide to the Green Infrastructure Portfolio Standard
And Building Stormwater Retrofits

American Rivers
A JOINT EFFORT BY The Center for Neighborhood Technology
The Great Lakes and St. Lawrence Cities Initiative



A Design Guide for Implementers and Ravie

Low Impact
Development Manual
for Michigan

SEMCOG . .. shaping the future of Southeast Michigar
Southeast Michigan Council of Governments

SEMOOG .« « Shaping the future of Southeast Michigan

gan Counall of Governments



FAX: 503-823-6995

1120 SW 5th Avenue, Room 1000, Portland, OR
97204

MORE CONTACT INFO

‘ What We Do Customer Services Programs Library

Library Manuals and CADD Support 2014 Stormwater Management Manual (SWMM)

2014 Stormwater Management 2014 Stormwater Management Manual (SWMM)
Manual
X : The Stormwater Management g,
ppendix A :
Manual (SWMM) provides

Appendix B policy and design
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Borrowing

Bonds

Bonds are not a true revenue
source but are a means of
borrowing money. Green
bonds are a new source of
funding dedicated to
environmentally-friendly
projects, including clean water
projects

Loans

Low interest loans may be
secured but are generally used
for planning and capital
projects

Local Revenue

Fees

Funds raised through charges
for services such as
inspections and permits.
Funds raised through
developer impact fees are
one-time charges linked with
new development

Stormwater Utility

Generates revenue through
user fees, which go into a

separate fund that only can be

used for stormwater services

Taxes/General Funds

Funds raised through
property, income, or sales
taxes that are paid into a

general fund

Grants

State and Federal Grants
State and federal grants
provide additional funding for
water quality improvements

Private Sector

Public-Private Partnerships

Contractual agreements
between public agencies and
private sector entities that
allow for private sector
participation in stormwater
facility financing, planning,
design, construction, and
maintenance

Source: USEPA 2014




National Association of Clean
Water Agencies Report
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Navigating Litigation Floodwaters:
Legal Considerations for Funding
Municipal Stormwater Programs




Naturevest: Another Future
Funding Model

Utility transfers repayment

to capital provider.
CAPITAL PROVIDER

WATER
DEPARTMENT

Capital provider
pays for design,
installation, and
maintenance of
green Infrastructure.

Post-retrofit, parcel owner
pays utility bill, which is'

reduced by a credit against

the fee and is augmented

by a repayment line item
for capital provider.

Engineering firm
maintains the
improvements for
contracted period.

PARCEL OWNER




Maintenance, Maintenance, Maintenance

The Importance of Operation and Maintenance for the Long—Term

Success of Green Infrastructure

A Review of Green Infrastructure O&M Practices in ARRA Clean Water State Revolving Fund Proje




Level of Service Model: Seattle

Service Category Service Level A Service Level B Service Level C Service Level D
(Excellent Effort) (Good Effort) (Moderate Effort) (Poor Effort)
* No erosion, channelization or e Some erosion, channelization or * The presence of long-term ponding scouring
scouring scouring (> 72 hours) ¢ The presence of long-term
* Water drains within 24 hours * Most water drains within 24 hours, * Many bare spots ponding (> 72 hours)
* Minimal bare spots minimal long-term ponding * Significant build up of sedimentor | ¢ Many bare spots or noxious
* Acceptable level of sediment or * A few bare spots debris weeds/grass
debris accumulation * Acceptable level of sediment or * Significant build up of sediment or
debns accumulation debns
Swale bottom
vegetaton

Sediment or debns

Convevance ¢ Healthy vegetation * Mostlv healthv veaetation * Some vegetation . f’ﬁrlor no veaetatio
Consultants




Integrated GI & Natural Area
Maintenance: Portland, OR

-\ Environmental Services A 608823 00060

working for clean rvers

h Avenue, Sute 1000

What We Do

PuBic Works Peemaing Process Watershed Revegetation Program

Downspout Dscoanecion Program Watershed Revegetation Program

Wabeeshed Revegetasion Program POAnd's Watershed Revegetston Program Nas our prosect 8reas G reen st' e ets

Wastewater Coecion System ::'::;' "':" Rostoration and are landscaped spaces that

Cagdtal Imgeovement Program This project Began in 1995 in the Columbdia transform street surfaces
Siough watershed and 103y IS 3cve in 51 into living stormwater

Combined Sewer Overiow (CSO) Poriand waltriheds. The Reveg lam works

ON re$1013B0N PrOjECts with other City of
Porfland bureaus and many putlc and prvale
proups. The restoraBon work imeroves water
Quality. CONtrols er03ION, redutes SIrMwater

management facilities.
Green streets capture
stormwater runoff and let

Program

Matenal Safety Data Sheets (MSOS)

— A fish and widife water soak into the ground

Sewer Construcion Projects as plants and soil filter
Recont Propcts

Standard Construcion In £33 2011, ;e Revegetadon team Degan pollutants. Green Streets

Speaficatons and Detals Freating Engish hy and remowing English holly convert stormwater from a

and laurel in e 146-a0re River View Nadural
Ared in southwe st Poriand. The focested site

Public Works Pcrmitting has several spang-fed streams that contndute
cean, cold wales 10 e WHlameBe River

waste directed into a pipe,
to a resource that replenishes

Process groundwater supplies and
In summar 2010, the team removed
two culverts and four constructed rock pfOtECtS urban watershed
watertalls Ihat BOCKed fish PasSIge health. They also create
= Vb Creek, 3 Johnson Creek 2
irutars The et invautd attractive streetscapes and

urban green spaces, provide
natural habitat, and enhance
pedestrian and bicycle safety.




Case Study: City of Ann Arbor

e Stormwater fee based on impervious area
S or roof drain _
disocnnect and rain gardens, etc.

Measured Quarterly
impervious area |charge*

e Green Street Policy (25% of A2 imp area)

— Within the floodplain, slopes >20%, k < 0.6
in/hr, must infiltrate first 1” of PPT Up to 2,187 $15.40

— Outside floodplain, slopes <20%, square feet
— 0.6<k<2.0 in/hr, must infiltrate 2-yr event —

>2,187 t0 4,175 |$26.32

2 .35-in square feet
— >2.0 in/hr must infiltrate 10-yr event >4,175t0 7,110 |$45.12
3.26-in square feet
> 7,110 square |$78.96

e Maintenance responsibility

feet
— Natural areas & high visibility natural areas =€
performed by Natural Area Preservation
Group
— Parks maintained by Parks & Rec Staff @
— Low visibility, low use area maintained by GE| ==

Public Works



QUESTIONS?

For more detailed information please
contact:

Scott Dierks, PE




