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TOA Project Introduction
The Town of Tonawanda has received a grant from the New York State Department of State to prepare
the Tonawanda Opportunity Area (TOA) plan to advance the redevelopment of strategic sites. The Town
will focus on strategic sites along River Road, the Niagara River waterfront and other industrial areas in
the nearly 2,400‐acre crescent shape between Military Road and Sheridan Drive.
Prepared as part of the TOA project by Joy Kuebler Landscape Architect PC, for lead Consultant, Labella
Associates, this document provides information on Green Infrastructure

practices that can be used in the TOA as well as in any other community.
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What is Green Infrastructure
The practice of using natural processes in urban settings to reduce
stormwater runoff volumes and improve water quality is known as “Green
Infrastructure”. A relatively new term, Green Infrastructure came about in response to years of
“gray infrastructure” projects which uses catch basins and pipes to convey stormwater directly to
adjacent waterways. Years ago, communities would install a catch basin and pipe to drain low lying
areas to eliminate the mud and standing water from a site. These grew to become stormwater systems
as more, and larger, pipes and catch basins were added. As more land was covered with impermeable
surfacing such as roofs, concrete, and asphalt, the volume and speed of stormwater runoff increased
dramatically. During a storm, waterways are now rapidly flooded with runoff carrying sediment, trash,
and other pollutants from the streets. In addition, on a hot summer day the first flush of heated runoff
water from roofs and paving can damage the ecology of those waterways.
There is a wide array of specific practices that are considered to be Green Infrastructure that re‐create
or mimic natural systems to clean, and reduce stormwater runoff. Green Infrastructure investment can
enhance land values and community health, provide recreational opportunities and wildlife habitat and
improve the appearance of an area.

Benefits of Green Infrastructure
Green Infrastructure practices are growing in popularity because they
have numerous benefits for a community:


Reduce Flooding – By directing stormwater through
subsurface filters and back into the ground, the
volume of total runoff during a high‐intensity storm
is greatly reduced. In addition, the flow of runoff is
slowed thereby reducing the intensity of the initial
stormwater surge.



Improve Runoff Water Quality – Sediments and
other impurities in stormwater are filtered by
flowing through landscaped areas and subsurface
gravels before ultimately reaching adjacent
waterways.
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Reduce the Frequency of Combined Sewer
Overflow (CSO) Spills – In some locations,
untreated sewage and stormwater flow in
the same pipes. To avoid flooding sewage
treatment plants with a rush of stormwater
during a storm event, the CSO systems are
designed to “spill” excess volumes of
combined sewage into waterways.
However, Green Infrastructure helps keep
stormwater out of the CSO system thereby
reducing spills.



Pull Moisture from the Soil – Plants,
particularly trees, when actively growing
reduces soil moisture through
evapotranspiration. The resulting drier soil
can absorb more stormwater thereby
reducing flooding.



Improve Aesthetics – Green Infrastructure
practices such as rain gardens, street tree
planting and permeable paving systems are
more attractive than the conventional
alternatives resulting in increased property
values and enhanced investment.



Recharge Aquifers – By giving stormwater
time to percolate into the soil, Green
Infrastructure practices will help gradually
replenish water that is being depleted by
being pumped from aquifers.



Lower Cost than Traditional Gray
Infrastructure ‐ Most communities find it
significantly more affordable to install
Green Infrastructure elements rather than
to upgrade sewage conveyance and
treatment systems to improve water quality
and reduce flood hazards.
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Green Infrastructure Techniques
1. Permeable Paving
Most communities have thousands of acres of impervious paved surface. The cause of over‐paving
includes zoning that mandates minimum numbers of parking spaces without restricting the maximum,
overly wide roads, and sprawl in general. The resulting over‐paving of our communities causes rapid
surges of stormwater during a storm event. One option to slow and filter runoff, and reduce its volume,
is to install permeable paving. There are several types that are now commonly used as described below:


Permeable Asphalt – Though it has been available since the 1970s, it is relatively new in common
practice. Permeable asphalt includes a coarse stone aggregate with a low percentage of bitumen
that create tiny gaps which allow water to penetrate. Underlying the permeable asphalt is a coarse
washed stone base that has lots of void space to store water and allow it to flow underground.
Though it is equally durable as conventional asphalt, some maintenance is required. By vacuuming
the surface every two or three years, soil and organic fines are removed to maintain the porosity.
There are some local installations of permeable asphalt that have had promising results. The City of
Buffalo, in cooperation with the Buffalo Sewer Authority (BSA), used permeable asphalt in the
parking lane on Clarendon Place just south of Delaware Park as a demonstration project. See the
chapter titled “Resources” for a technical breif paper on permeable asphalt by the Federal
Highway Administration (FHWA).

Photos Courtesy Buffalo Sewer Authority
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Permeable Concrete – Similar to pervious
asphalt, permeable concrete is mixed with a
stone aggregate that is free of sand to
create a mix with a high percentage of voids,
typically 15% to 25%, to allow water to flow
freely to the coarse washed stone base
below. There is very little difference in cost
between permeable and conventional
concrete and the life cycle is similar though
it is generally recommended for use in
parking lots and driveways rather than
locations where heavy loads are expected.

Testing Permeable Concrete
Photo Courtesy SDRMCA

Permeable concrete has a more granular look and texture from traditional concrete though there
are numerous surface treatment such as grinding and coloring that can alter its appearance.


Permeable Unit Paving – Many types of pavers are designed
to be used to create permeable paving systems such as brick,
precast concrete pavers, and stone. They are like
conventional pavers but usually have a lug on the side that
create a gap between individual pavers. This gap is filled
with a fine gravel that water can flow through to the
underlying clean gravel below. A major benefit of permeable
unit pavers over other permeable systems is the variety of
visual variations that can be used to create richly detailed
driveways and walkways.

Brick Pavers can be used to Create
Permeable Paving Systems – Photo
Courtesy Experienced Brick

Permeable Unit Pavers in Parking Lane – Rock Street in
Williamsville, NY
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2. Bioswales and Rain Gardens
Besides looking attractive and benefitting wildlife,
bioswales and rain gardens can filter stormwater,
slow its runoff rate, and reduce its volume. The
principles of rain gardens and bioswales are the
same, to direct stormwater to a heavily‐planted bed
before allowing it to percolate into the soil and/or
runoff into a storm drain system. The concept is
simple though the details are critical to success.
In the illustration at right, a roadside bumpout rain
garden planter is collecting runoff from the
roadway. The rain garden is filled with a top layer
of engineered soil mix designed to drain freely
while retaining enough moisture to benefit the
plants. Underlying the soil mix is a coarse, washed
stone to store water. Opposite the inflow point is a
drain to collect the overflow which occurs during
major storm events. The overflow drain is
connected to the street’s storm drainage system.

Rain Garden Concept for Niagara Street by JKLA

Bioswales are similar to rain gardens except that they are linear in character, often edging parking lots
or running alongside roads. The illustration below shows a bioswale with a pretreatment structure that
collects sediment and oils before discharging the stormwater into the bioswales through a perforated
distribution pipe

Bioswale with Pretreatment Structure Concept by JKLA
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3. Trees
Trees have numerous benefits for a community including beautification, increased property values, the
production of oxygen, cooling of the ground surface, prevention of soil erosion, and habitat and food for
wildlife. However, they also collect rainwater in their canopies and their roots absorb water allowing
the soils to absorb more stormwater. A full‐grown tree will pull hundreds of gallons

of water from the soil on a hot, dry day through evapotranspiration.
Knowing this, tree planting has been deemed a very inexpensive measure to reduce stormwater runoff
when compared to gray infrastructure alternatives. However, one downside is that in our northern
climate, trees are dormant for several months of the year making them less effective during the winter
months though they are an important component in an overall Green Infrastructure strategy. Another
caveat is that the survival of trees in an urban setting can be limited. In a recent study in the City of
Philadelphia, the overall survival of street trees 8‐10 years after planting was 57%.1 Fortunately, there is
a wealth of research on urban tree planting techniques that will increase the survival and health of
urban trees. Using structural soils or other techniques that allow air to penetrate and water to flow
through the soils and by selecting appropriate species, urban tree health and longevity can be improved.
Given the numerous benefits of tree planting, including the reduction of stormwater runoff, many
communities have increased their urban tree canopy by having tree planting programs or by requiring
that a certain number of trees be planted as part of their zoning requirements. In 2014, the Town of
Tonawanda commissioned a study, ‘Town of Tonawanda Waterfront Corridor Landscape Design’ which
has an overlapping study area with
the Tonawanda Opportunity Area.
The study includes site‐specific
landscape recommendations,
including tree plantings, along with
suggested funding sources. The study
is available on the Town of
Tonawanda Website.

Tree Provide Numerous Benefits Including Removing Soil Moisture

1
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Roman, Laura – University of Pennsylvania, Trends in Street Tree Survival, Philadelphia, PA 2006

4. Green Roofs
A green roof is simply a roof that is vegetated.

slow and filter the surplus runoff.

A green roof will store stormwater, and
Other benefits include the production of oxygen, further

insulation of the building roof, and they look great. The benefits to a community are great enough that
the City of Toronto implemented a progressive requirement that many new buildings include a green
roof. Adopted by the Toronto City Council in May 2009 the bylaw requires green roofs on new
commercial, institutional and residential development with a minimum Gross Floor Area of 2,000 square
meters. A later phase of the initiative came online in 2012 requiring industrial buildings to include a
green roof but at a lower percentage of cover area that the other building uses. Besides the benefit to
the community in the reduction in stormwater runoff, green roofs results in a reduction in energy
consumption due to the insulating qualities. New York City and Chicago also provides incentives,
including grant money, to building owners for the construction of green roofs.
Though an ancient practice, green roofs
have recently had a world‐wide surge in
popularity due to advances in technology
for soils, fasteners, and soils, and
research on energy efficiency. In
Western New York, there are several
small applications now in operation. The
office of the Landscape Architect that
prepared this document has a green
roof. One side of the building has a
conventional asphalt shingle roof and
the other has a green roof with each
draining into separate rain barrels.
According to Joy Kuebler, it’s easy to see
that the green roof has less runoff and

Green Roof with Rain Barrel at JKLA Design Studio

cleaner water by observing the runoff in
the rain barrels.
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There are numerous proprietary systems for green roofs with the most common being a series of trays
designed to interlock and attach to a sloped, or level, waterproof roofing material. The “soil” is often a
blend of lightweight mineral materials such as pumice and organic matter to help hold moisture and
provide nutrients for plants. The types of suitable plants for use on a green roof are limited since the
rooftop growing environment can be subject to extreme heat, cold, and drying wind. Generally, the
deeper the soil, there greater the variety of plants that can be included. Most commonly, sedums are
used for their durability, wide range of
flower and foliage colors, and their
ability to grow in soil as shallow as four
inches. Fortunately, sedums come in a
wide variety of colors and heights that
allow a designer to create an attractive
arrangement using only sedums. Other
hardy plants for green roofs include
bulbs such as allium, hyacinths, and
ornamental grasses. Most
manufacturers offer pre‐grown mats of
green roof vegetation to eliminate the
Pre‐Planted Green Roof Tray – Photo Courtesy Liveroof Inc.

establishment period and get an
immediate effect.

Green Roof Demonstration Project at the American Society of Landscape Architects Headquarters in Washington DC
Photo Courtesy ASLA
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5. Preservation of Greenspace
In the context of this report, green space is unpaved area not occupied by a

structure where plants can grow.

Greenspace does not have to be developed or improved

in any way, it is simply open space where plants will grow and water can penetrate. As communities
grow from undirected market forces, the amount of land occupied by paving and buildings typically
increases, sometimes to the point where there is very little open greenspace remaining to have a
functioning ecosystem. And without clear planning, greenspace is often only preserved if is in
undevelopable due to wetlands, steep slopes or other limitations. Greenspace is beneficial for
communities to include in future land use plans due to its ability to have plant communities, open soil
areas and for its aesthetic benefits.

This Industrial Area Has Very Little Greenspace

Not all greenspace is equally beneficial, however. Undisturbed greenspace is very environmentally
beneficial In the New York State Stormwater Management Design Manual, the first principle of

the Green Infrastructure recommendation is the preservation of
undisturbed green space. Sites that were once occupied by buildings or have been used as
unpaved roads or storage yards and are left with heavily compacted soils are of lesser value to a
community since very little stormwater can penetrate the ground and the low level of biodiversity.
However, even in these low‐value sites, there are certain hardy varieties of trees and shrubs (often
invasive species) that can grow, and over time, recreate free draining soils. Within the TOA, sites should
be planned and developed to preserve a certain percentage of open space for its myriad benefits
including its ability to absorb and filter stormwater. Wherever feasible, low‐value open space should be
reclaimed by removing invasive species and replanting with native species.
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6. Disconnecting Downspouts
New developments are rarely required (or allowed) to have roof leader connected directly to storm
drain systems. Years ago, the out of sight ‐ out of mind thinking was that this practice removed water
from the site quickly regardless of the rapid, high volume of pollutant laden runoff that would enter
adjacent waterways. And though many regulations have been changed to exclude this practice, there

One of the most cost‐effective
Green Infrastructure practices is to disconnect existing roof leaders and
downspouts that are connected directly to sanitary or storm drainage systems and instead,

are some old‐fashioned direct connections remaining.

directing the runoff away from buildings, overland, to surface stormwater structures such as catch
basins. By flowing over the ground surface, some of the runoff will be absorbed into the soil before
reaching the storm drain system. Further, this runoff will be filtered by flowing overland, and on a hot
day, cooled, before entering the storm drain system. In some cases, the specific site may make this
process challenging such as cases where there is not positive drainage away from the building or if the
ground surface between the downspout and the drainage structure is entirely impervious paving.
Though there may be complications that can be addressed on a case by case basis, the practice of
directing roof runoff overland is widely accepted by most communities in Western New York. For
examples, the Town of Cheektowaga has implemented a time of sale inspection to confirm that roof
leaders flow overland.
As part of its Green Infrastructure
program, the Buffalo Sewer Authority
has a program called Rain Check
which offers a downspout
disconnection program that is free for
city property owners located in
strategic zones in the City. Also,
Buffalo Sewer Authority and its
partners are studying the impact of
the downspout disconnection
technique in the First Ward to see if it
works to reduce water pollution. This
study is called the Buffalo Sewer
Authority Downspout Disconnection
Roof Leaders from this Industrial Building can be Directed to
a Rain Garden
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Pilot Program (D2P2).

7. Rain Water Storage
The practice of collecting and storing rainwater
onsite for future use helps minimize the rapid
runoff that results in flooding and keeps
stormwater out of the combined sewer systems
(CSOs) resulting in cleaner waterways. This is
generally done on a residential scale with the
use of rain barrels. The principle is that a rain
barrel is connected to a downspout to collect
roof runoff. As the barrel fills, it will eventually
overflow and be directed back to the
downspout or over the ground. To further
increase storage capacity, a series of barrels can
be connected so the runoff from one fills the
next. The rain barrel has a spigot that can be
opened and drained into a hose or watering can
and used to irrigate plants. Tender plants such
as seedlings do better with rainwater since it

Rain Barrels in a Series
Photo Courtesy Buffalo Niagara RiverKeeper.

has not been treated with chlorine or other additives. Any sediment in the runoff will collect in the

Some communities will assist
residents with the purchase of rain barrels since it is a cost‐effective way
to reduce water pollution and flooding. Locally, the Buffalo Sewer Authority’s Rain

bottom of the barrel and can be eventually removed.

Check program offers rain barrels to residential property owners in
select districts of the City. The Buffalo Niagara RiverKeeper, a not‐
for‐profit water quality advocacy group, sells rain barrels at a
discounted rate to residents to further increase their use.
Rain water storage can also be done on a larger scale using cisterns
which are the same principle as a rain barrel. This is common
practice in drier regions of the country though it is illegal in some
states where water rights, including rainwater, are highly
contentious. Cistern can be placed above, or below, the ground and
can be constructed of plastic, metal or even wood. Locally, the
Town of Tonawanda had two cisterns installed at the Highway
Department and Senior Center.

Above‐Ground Rainwater Cistern
Photo Courtesy Rain Barrel World
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8. Wetland Preservation/Construction
In the recent past, new developments often constructed stormwater detention ponds to meet New York
State Stormwater Regulations that require balancing preconstruction runoff volumes with post‐
construction volumes. Typically, these consist of a steep‐sided “bowl” with mowed slopes and a fence
for safety. Using simple geometric shapes, it is easy to calculate the storage volume of the basins and
the outflow pipes are easily sized to create a metered outflow. These detention ponds proved effective
at reducing peak runoff volumes with an
added benefit of reducing some
sediment in runoff by allowing it to settle
while the water was detained. The
drawback to these common features is
that they lack the ability to reduce some
pollutants such as nitrogen, do not allow
the reduction of runoff through
evapotranspiration through plant foliage,
are generally lacking in wildlife benefit,
and are highly “engineered” in
appearance. Recognizing these

Detention/Retention ponds are often lacking in aesthetic appeal and
wildlife benefit.

drawbacks, the most recent (January
2015) New York State Stormwater
Management Design Manual (see below) encourages the use of green infrastructure practices.
However, the NYS regulations do not specifically discuss the use of wetlands in lieu of detention ponds
tough the prescribed practices often have the effect of creating wetlands. A 2004 EPA study’2 examined
the performance difference between constructed wetlands and retention pond. The study suggested
that constructed wetlands outperformed retention pond for removal of total

suspended solids and total nitrogen.

By constructing, or preserving existing, wetlands;

rather than building traditional detention basins, a greater diversity of plants will be present which
results in more wildlife habitat and a more natural and attractive appearance.

2

CONSTRUCTED WETLANDS VS. RETENTION POND BMPS: MESOCOSM STUDIES FOR IMPROVED POLLUTANT

MANAGEMENT IN URBAN STORMWATER TREATMENT, EPA Science Inventory, 2004, Struck et.al.
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NYS Stormwater Reg’s & Green Infrastructure
The State of New York recognizes the
benefits of Green Infrastructure and is
progressive in promoting its practices.

In

New York State, the owner or operator of a construction
project that will involve soil disturbance of one or more
acres must obtain coverage under the State Pollutant
Discharge Elimination System (SPDES) General Permit for
Stormwater Discharges from Construction Activity. To
obtain this, they must prepare a Stormwater Pollution
Prevention Plan (SWPPP). Guidance for preparation of
this plan is provided in the 2015 New York State
Stormwater Management Manual.

The stated purpose of this manual is
threefold:


To protect the waters of the State of New York from
the adverse impacts of urban stormwater runoff.



To provide design standards on the most effective stormwater management approaches
including:
o

Incorporation of Green Infrastructure achieved by infiltration, groundwater recharge, reuse,
recycle, evaporation/evapotranspiration with Green Infrastructure techniques as a standard
practice.

o

Design and implementation of standard stormwater management practices (SMPs) •
Implementation of a good operation, inspection, and maintenance program.



To improve the quality of Green Infrastructure and SMPs constructed in the State, specifically
in regard to their performance, longevity, safety, ease of maintenance, community acceptance and
environmental benefit.

Chapter 5 of the manual includes a detailed discussion of Green
Infrastructure practices such as preserving undisturbed greenspace, reducing impervious
cover, runoff reduction, sheet flow to bio swales, tree planting, disconnection of roof runoff, rain
gardens. etc.
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Local Green Infrastructure Projects
Following is a sample of projects that illustrate many of the practices of
Green Infrastructure. At the writing of this report, some have been constructed and some are
yet to be. All are at public sites within a short drive from the Town of Tonawanda and can be easily
visited to get a personal impression.

1. Grace Plaza at UB – Amherst, NY
Located near Davis Hall at the University of Buffalo north campus, Grace Plaza was completed in the
summer of 2015. It is a series of triangular shaped rain garden planters. Also included is permeable
paving, highly permeable structural soils and a wetland recreation. The plaza has a very high diversity of
plant types to increase seasonal colors and enhance bio‐diversity for this highly visible location.

Rain Garden Plantings

Rain Garden Plantings
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2. East Spring Street – Williamsville, NY
This project is located in the public right‐of‐way adjacent to the iconic Mill Building at the heart of the
Village of Williamsville, New York. Construction was completed in the fall of 2016 and the plants have
not fully‐grown in at the writing of this report. The project was partially funded through the Green
Innovations Grant Program (GIGP) which is administered by the New York State Environmental Facilities
Corporation (EFC) and includes extensive rain garden planters designed to collect runoff from the street,
permeable paving areas, both in the street and on the sidewalks, and a large “green wall” constructed
from a fabric geogrid.

Rain Garden Planters During Construction

Green Wall
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3. Niagara Street – Buffalo, NY
Extensive streetscape improvements are being made to lower Niagara Street in the City of Buffalo from
Porter Street south. At the writing of this report, two phases are under construction with the first
nearing completion and another in the planning stages. All phases include rain gardens at bumpouts at
which are funded by the Buffalo Sewer Authority to control water pollution. The project design included
the preparation of a Green Infrastructure
Maintenance Manual that was distributed
to adjacent landowners who agreed to
maintain the rain gardens.

Street with Rain Garden

Rain Garden Section and Plan

Existing Street
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Green Infrastructure Opportunities in the TOA
Previous chapters of this report have described a variety of Green Infrastructure practices. However,
since this report was prepared as part of the Tonawanda Opportunity Area (TOA) plan, the question is

what specific Green Infrastructure practices can be used in the TOA and how
can they be implemented and paid for. The first recommendation is to ensure that local codes allow,
and encourage, the Green Infrastructure practices previously described. The next questions are what
practices local governments can implement in the public realm, and what practices should individual
property owner be doing, to reduce flooding and protect water quality to benefit everyone.

Tonawanda Opportunity Area Boundary – Courtesy Labella Associates
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Review of Local Codes
The Town of Tonawanda’s codes pertaining to site planning and development

should be reviewed to ensure that they are encouraging, and not
specifically preventing, sustainable Green Infrastructure practices.

While the

State of New York laws pertaining to stormwater management must be adhered to, local zoning can be
reviewed and amended as needed. Specific parts of the Town Zoning Codes that should be reviewed
with regard to Green Infrastructure practices include:


Tree Planting Minimum Requirements – The zoning code contains requirements for tree planting
according to the various zoning districts which should be reviewed to ensure that the required
density of tree planting is sufficient.



Open Space Minimum Percentage Requirements – Current Town zoning has requirements for
landscaped areas along site frontage but not an overall percentage of undeveloped (no paving or
building) area. Consider requiring a percentage of the overall site to be unpaved or not occupied by
buildings.



Downspout Connection Regulations – According to the Town Code under § 165‐14 Connections for
Surface Runoff, “No person shall make connection of roof downspouts, exterior foundation drains,
areaway drains or other sources of surface runoff or groundwater to a building sewer or building
drain, which in turn is connected directly or indirectly to a public sanitary sewer.” A similar
requirement for direct connection to a storm drain system should be considered for inclusion in the
code.



Parking Maximum – To prevent an excess of impervious surface, consider adjusting the parking
requirements in the zoning code to set a maximum number of parking spaces that cannot be
exceeded rather than the minimum now required. Another option is to allow additional parking
beyond the prescribed number, provided that is a permeable surface.



Performance Standards for Green Infrastructure – The Town Zoning Code includes a Performance
Standards Use District which is intended to prescribe how a site performs (appropriate appearance
with no odors, noise or excessive traffic, etc.) rather than dictating a use. Other, more traditional
zoning districts include Performance Standards among other requirements. Consider including
requirements for Green Infrastructure practices as part of the Performance Standards.
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Green Infrastructure in the Public Realm
Given the goal of the TOA Plan to advance the development of strategic sites within the study area (and
Town in general), the Town can implement Green Infrastructure practices on public

land, such as rights‐of‐way, will will add value to the adjacent strategic
sites and thereby help attract appropriate development. A secondary, more
intangible benefit for neighboring properties, and the public in general, would be to remind all that their
community is keeping up with the latest best practices in environmental awareness and restoration by
implementing state of the art Green Infrastructure projects.

1. Roadside Applications
Green Infrastructure

improvements in the right‐
of‐way along roads in the
TOA could be as simple as
tree plantings. There are a wide
variety of trees that are proven to be
able to withstand the harsh wind, poor
soil and salt spray that occur along roads
and still look healthy and attractive.
From an aesthetic perspective, in most
applications it would be preferable to
avoid a highly‐regimented, linear pattern

Mature Trees Can Pump Hundreds of Gallons of Water
from the Soil Daily

of a single tree species. It is generally
better to plant trees in groupings using multiple species. Focusing plantings on the most visible areas
near intersections and at property corners will create a more natural, less contrived, arrangement.
The Town of Tonawanda has developed a forward‐thinking Complete Streets Policy that

encourages the planting of street trees since trees along roads are known to calm traffic
and reduce vehicle speed. Complete Streets design is defined on the Town website “as a
balanced approach to roadway design and development that accommodates and facilitates convenient
and comfortable access and mobility by all users, including current and projected users, particularly
pedestrians, bicyclists, transit users, and individuals of all ages and abilities. Complete streets also play a
role in making a community healthier, reducing transportation impacts on the environment and leading
to private investment in a corridor.” At the writing of this report, the Town has written a draft Complete
Streets Policy that will require private development that needs site plan review, “to include any
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necessary complete streets transportation elements that allow all users to connect to the public
transportation network.” Further, “Any capital project undertaken by the town within any complete
block of the public right of way shall be designed such that the surface restoration shall be replaced in
compliance with the latest design guidance …” of the Complete Streets Guidelines.
It is also feasible to consider

installing rain gardens or
bioswales at key locations along roads
in highly visible locations. While roadside
ditches can simply be maintained to allow
plants to grow, thereby creating a sort of
bioswale, it would be of much greater
benefit to create a true bioswale using the
typical porous planting soil and gravel beds
with a controlled outflow that is part of an
efficient bioswale design. This will greatly
increase the stormwater storage and
filtering function. In more developed
heavily paved areas where there are

This Newly‐Planted Rain Garden Along East Spring Street in
Williamsville, NY is Located Behind the Sidewalk. Note the Drain

below‐ground storm drainage systems such

from the Road.

as at intersections or along parking areas, rain gardens may be a more practical Green Infrastructure
measure.

2. Parks and Greenspace Applications
Another option for including Green Infrastructure in the TOA
that the Town can implement, is to include a percentage of
the public land as either developed parks or as minimally
developed (or undeveloped) greenspace. There is already
one park within the TOA, namely Isle View Park. However,
there are plans showing additional parks in the TOA such as
development of the former landfill along the Niagara River
known as Cherry Farm Park, and a parcel just north of the
Grand Island Bridge known as Riverfront Park. Beyond
developing parkland, preservation of the land along Two Mile
Creek through a building/development setback would also be
in keeping with a major principle of Green Infrastructure
which is “the preservation of undisturbed open space”.

Concept for Cherry Farm Park in
Tonawanda. Image From Healthy Niagara
Land Use Plan ‐ Courtesy Harriman

19

Green Infrastructure in Private Developments
In some cases, private developers will recognize Green Infrastructure practices as attractive, cost‐
effective measures that help them comply with New York State’s stormwater performance standards
and voluntarily include them in their developments. Beyond this, the Town of Tonawanda can require
that specific Green Infrastructure measures be included in new private developments, for the greater
good of the community, through zoning requirements (see previous discussion on Review of Local
Codes). Measures that are commonly prescribed in zoning are tree plantings, preservation of open
space, and downspout disconnections. The chapter on Funding Opportunities includes some sources of
funds for private entities.

The Case for Native Plants
The environmental benefits of Green Infrastructure practices can be further supplemented with the use
of native trees, shrubs, and perennials in rain gardens and bioswales. Natives offer certain benefits that
make it worthwhile to consider their use. First, native plants are perfectly adapted for

the local climate and can grow and thrive using a minimum of fertilizers
and pesticides. Many types can grow in the dynamic rain garden conditions where it is
occasionally flooded and occasionally dry like a natural wetland. They also provide habitat for wildlife
such as birds, butterflies and other beneficial insects, and a wide diversity of others since this fauna has
evolved to rely on native plants. By contrast, some of the common exotics from nurseries have spread
and are now classified as invasive species. Until recently plants such as Burning Bush, Norway Maple,
Japanese Barberry, and Black
Locust were sold at nurseries but
now are regulated by the State
since they can naturalize crowding
out the more beneficial natives.
Awareness of the benefits of native
plants is increasing and demand
has grown in recent years with the
market responding. Many local
nurseries now carry a selection of
native plants and there are several
regional nurseries that specialize in
Native Plants Can Be Attractive in Rain Gardens

growing and selling native plants.
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Typical Green Infrastructure Plan
Following is an illustrative plan for a hypothetical site showing a variety
of Green Infrastructure techniques and how they can be integrated into the type of
development that may occur in the TOA. Though the building in the illustration is a typical light
industrial structure with a small administration building and warehouse, the techniques may be used in
any land use.
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Funding Opportunities
There are a variety of sources that the Town of Tonawanda can use to help pay for Green Infrastructure
components. Most funding sources come under the category of water quality improvements since
Green Infrastructure is a proven, cost effective way to reduce the flow of pollutants into waterways
although there are flood reduction sources as well. Though there are some private funding sources, the
biggest sources by far are federal and state government grants and loans. Most communities will hire a
grant writing consultant to seek out and apply for these funds since they are keenly aware of current

Following is a list of some
of the more frequently used funding opportunities arranged by federal and state

and upcoming funding opportunities and the logistics of applying.
sources.

1. New York State Green Infrastructure Funding Sources
In April of 2017, New York State Governor Andrew Cuomo signed the $2.5 billion Clean Water
Infrastructure Act. This act includes $1.5 billion in grants for local governments to improve water
infrastructure. According to the Governor’s website, “in addition to traditional infrastructure, funds are
available for 'green' infrastructure’, with $110 million dedicated for source water protection
initiatives…”

One of the most commonly‐used sources of funding is the Green Innovation
Grant Program (GIGP). Though this is federal funding, it is routed through the EPA to the New
York State Environmental Facilities Corporation (EFC). Funds are directed to the Clean Water State
Revolving Fund (CWSRF) program which has a Green Project Reserve (GPR). Among the four categories
of GPR is the Green Infrastructure
component. EFC has chosen to meet
the federal GPR requirements through
the GIGP. There are numerous local
projects that have received GIGP funds
including East Spring Street in
Williamsville, Riverworks in Buffalo (a
private facility), South Long Street in
Williamsville, and Lincoln Park in
RiverWorks is a Privately‐Owned Facility Along the Buffalo River that

Tonawanda, among others.

Received a GIGP Grant to Reduce CSO Infiltration

22

2. Federal Green Infrastructure Funding Sources
The US Environmental Protection Agency (EPA) has an extensive list of federal funding that may include
Green Infrastructure. https://www.epa.gov/green‐infrastructure/green‐infrastructure‐funding‐
opportunities. In addition to the GIGP program listed under State Funding above, federal funding
sources include, but are not limited to:


EPA Clean Water Act Nonpoint Source Grant (Section 319 Grants) supports technical assistance,
financial assistance, education, training, technology transfer, demonstration projects and
monitoring to assess the success of specific nonpoint source implementation projects.



EPA Great Lakes Restoration Initiative Shoreline Cities Grants are awarded to eligible shoreline
cities to fund green infrastructure projects that will improve Great Lakes water quality. Though
funding is uncertain at the writing of this report, funds are still in place for the short‐term. The
Town of Evans received a grant from this source in 2016.



DOE Weatherization and Intergovernmental Program provides grants, technical assistance, and
information tools to states, local governments, community action agencies, utilities, Indian tribes,
and U.S. territories for their energy programs. The funding can be used to encourage installation of
Green Infrastructure—such as green roofs—as part of the weatherization process.



HUD Community Development Block Grant (CDBG) Program works to ensure the availability of
decent affordable housing, provide services to the most vulnerable in our communities, and create
jobs through expanding and retaining businesses. CDBG is a very flexible program and financed
projects can incorporate Green Infrastructure into their design and construction.



DOE Energy Efficiency Savings ‐Green Infrastructure can be integrated into project design to claim
tax incentives and rebates. For example, in Eugene, Oregon, a new biofuel station built on an
abandoned gas station site included a green roof, bioswales and rain gardens. Nearly $250,000
worth of tax credits reduced income and sales tax for the private company that built and operated
the project.
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Resources
Following is a list of helpful resources on the topic of Green Infrastructure:


Pervious Asphalt Technical Brief by the Federal Highway Administration at:
https://www.fhwa.dot.gov/pavement/asphalt/pubs/hif15009.pdf



Onondaga County’s Save The Rain Program has been a leader in the Green Infrastructure
movement due to a need to clean up Onondaga Lake using cost‐effective techniques. Their website
has a wealth of information including case studies, sample details, and costs of common Green
Infrastructure elements. http://savetherain.us/



Town of Tonawanda Waterfront Corridor Landscape Design was a study completed in 2014 by Joy
Kuebler Landscape Architect. The project area for this study overlaps with the Tonawanda
Opportunity Area (TOA) project area. http://www.tonawanda.ny.us/document‐center/public‐
works/301‐waterfront‐corridor‐landscaping‐final‐report



New York State Stormwater Management Design Manual 2015 – Known as the bluebook, this is
the bible of stormwater practices. Refer to Chapter 5 Green Infrastructure Practices:
http://www.dec.ny.gov/docs/water_pdf/swdm2015chptr05.pdf



US Environmental Protection Agency Green Infrastructure Website includes a page titled
‘Community Solutions for Stormwater Management: A Guide for Voluntary Long‐Term Planning’ as
well as a list of Federal funding sources. https://www.epa.gov/green‐infrastructure



A local resource for the design of rain gardens was published by the WNY Stormwater Coalition and
is titled ‘Rain Gardens – A How‐To Guide’ and is available at
http://www2.erie.gov/dsm/sites/www2.erie.gov.dsm/files/uploads/pdfs/rain_garden_booklet.pdf



Green Values Stormwater Toolbox is a calculator that helps people evaluate the long‐term costs
and effectiveness of green infrastructure approaches. http://www.cnt.org/tools/green‐values‐
stormwater‐toolbox



New York City’s Department of Environmental Protection (DEP) has a Green Infrastructure program
promoting a variety of practices. The website is at
http://www.nyc.gov/html/dep/html/stormwater/combined_sewer_overflow_bmps.shtml



NYSDEC Urban and Community Forestry – New York State has an Urban and Community Forestry
Program which supports and assists communities in comprehensive planning, management, and
education to create healthy urban and community forests. http://www.dec.ny.gov/lands/4957.html
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