A TrRULY GREEN SOLUTION TO STORMWATER

IN OUR COMMUNITIES

by Vincent Cotrone, Extension Urban Forester

As our landscapes change, it has
an impact on the health of our
streams and rivers. What to do on
the land, or what we cover it with,
affects the quantity (volume) and
quality (pollutant levels)

of the rainfall that enters

our waterways — what

many call stormwater.

When it rains in urban

and suburban areas,

rainwater washes

pollutants such as

nutrients, chemicals and

heavy metals off paved

surfaces, lawns or bare

soils into storm drains

that lead to streams

and rivers. Because of

the increased amount

of paved or impervious surfaces,
larger quantities of rainwater
reach the streams quickly causing
flash flooding, streambank
scouring and sedimentation of
streambeds. Stormwater from
urban and suburban areas has
become a major pollutant in
Pennsylvania impairing 4,170
miles of streams and accounting
for one third of the problem
facing our waterways. For
municipalities that are designated
MS4 communities by the EPA
and DEP, they are being tasked
with finding ways to reduce the
negative impacts of stormwater
runoff and for some, combined
sewer overflows that cause
untreated sewage to flow into
waterways because the pipes can
not handle the increased volumes
during rain events.
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So how to do these municipalities
begin to reduce stormwater runoff
and the pollution associated with
it? Well, they can increase the
size of underground pipes and the

capacity of their sewage treatment
plants which might cost billions

of dollars. Or they can begin to
look for some greener and cheaper
solutions.

One of those green and cheap
solutions involves the planting

of large canopy trees. A great
deal of research by the USDA
Forest Service and others has
shown that trees (and forests more
importantly) reduce stormwater
runoff and pollution in several
ways.

First, trees work like large
umbrellas, intercepting rainfall

in their canopies, composed of
leaves, twigs, branches and trunk.
Average interception by deciduous
trees (those that lose their leaves
in the fall) can range from 700

to 1,000 gallons per year, while

an evergreen can intercept more

than 4,000 gallons per year. Large

canopy trees planted over an

impervious surface will provide
more benefit with time,
although small trees can
help. In a recent Forest
Service study, a single,
young small tree (a callery
pear) that was only 9 years
old (27 ft tall), was able to
intercept 58 gallons from
a single % inch rain event
(67% of the rain that fell
within the canopy).

Next, trees and especially
forests, allow for infiltration
of rain into the soil, where it
should be going to recharge
groundwater, become filtered and
slowly work its way to streams
as subsurface flows. In forest
soils, with a spongy leaf litter
layer, infiltration rates can range
from 18 inches per hour to 10
inches per hour, depending on soil
composition. In one study of a
North Carolina watershed (Kays,
1980), the mean soil infiltration
rate went from 12.4 in/hr to 4.4
in/hr when the site was converted
from forest to suburban lawn.
Other studies (Bharati et al. 2002)
have found similar results when
comparing hourly infiltration rates
and soil bulk density of forested
areas with crop and pasture areas.
Because of the deeper rooting
from large trees, soils tend to be
more porous and infiltration rates

higher.
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Trees absorb and use tremendous
amounts of water for growth,
moving it from the roots back into
the atmosphere through evapo-
transpiration, thereby consuming
stormwater.

A single mature oak tree

can transpire over 40,000

gallons of water per year.
Evapotranspiration also serves

to cool and modify surrounding
summer temperatures. Hydrologic
studies in Pennsylvania forests
show that an average of 24 inches
of the annual 40 inches of rainfall
is taken up and used by trees.
When that forest is removed or
harvested, evaporation declines to
14 inches and streamflow receives
an additional 10 inches each year.

Trees are very good at removing
nutrients (nitrates and phosphates)
and contaminats (such as heavy
metals, pesticides, solvents, oils,
and hydrocarbons) from the soil
and water. This process is called
phytoremediation.
In one study, a
single sugar maple
growing roadside,
removed 60 mg
of cadmium, 140
mg of chromium,
820 mg of nickel,
and 5200 mg of lead in a single
growing season, storing those
pollutants in their wood (Coder,
1996). In comparison, studies

of residential lawns have shown
that the overuse of chemical
fertilizers and synthetic pesticides
that result in higher levels of non-
point source pollutants in our
waterways.

Lastly, trees and other woody
vegetation growing along our
streams and rivers (riparian areas)
provide a wealth of benefits, and

research at the Stroud Water
Center and elsewhere have shown
that stream health is dependent on
the presence of woody vegetation
along its banks. Those riparian
forest buffers filter sediments
from streams during storm events;
remove nitrogen and phosphorus
leaching from adjacent lands;
provide stability to the stream
banks; shade and modify stream
temperatures, critical for habitat
and pollution reduction; provide
aquatic and wildlife habitat for
many species; reduce stream
velocity; and reduce down stream
flooding. Buffer widths vary from
50 feet to provide some bank
stability to 250 feet to provide
flood mitigation and wildlife
habitat. While riparian areas
continue to be planted across

the state, there is not statewide
regulation protecting riparian
areas and mature buffers are
destroyed during construction,
and by misguided landowners.

Trees absorb, and use tremendous amounts of water for
growth, moving it from the roots back into the atmosphere
through evapo-transpiration, thereby consuming stormwater.
A single mature oak tree can transpire over 40,000

gallons of water per year.

Urban Tree Planting Strategies to
Reduce Stormwater

Recently, Pennsylvania
Community Forests, a non-profit
guiding the statewide urban &
community forestry program, was
awarded a $300,000 PennVest
Grant to plant 1157 trees in 17
different municipalities (MS4)

in Northeastern Pennsylvania in
an effort to reduce over 700,000
gallons of stormwater and non-
point source pollution that is
entering local streams and rivers
when it rains. This was one of

four tree planting projects that
were funded statewide, by a state
agency that typically provides
loans to municipalities for water
and sewer infrastructure projects
such as new pipes in the ground
or sewage treatment plants.
PennVest received federal stimulus
funding from the American
Recovery and Reinvestment Act
of 2009 which required that a
portion of the water pollution
prevention projects be green
infrastructure. The planting of
trees with water infrastructure
dollars is an innovative and cost
effective way to begin to tackle the
issue of stormwater and improve
water quality.

Because stimulus funding from
ARRA was being used to fund the
stormwater tree plantings, Lynn
Conrad, NEPA Urban Forestry
Program Administrator, Bernard
Dincher, NEPA Urban Forestry
Program Technical Specialist, and
Vincent Cotrone,
Penn State
Extension Urban
Forester quickly
prepared five tree
planting contracts,
coordinated with
seventeen MS4
communities to select and mark
planting sites, and bid out this
“shovel ready work” to landscape
contractors that were in need of
work for the fall of 2009. Due to
the economic downturn, the prices
for contract planted trees have

not been this low since 1989, even
with paying prevailing wages to
workers and a 1 year guarantee on
the plantings. While the plantings
are designed to help the local
watershed, they are also helping
the local economy by purchasing
locally grown trees and by keeping
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workers employed late into the
fall and next spring planting trees
in communities.

Similar work is being completed
in Philadelphia, where the
Pennsylvania Horticultural
Society is retrofitting street

tree planting pits to accept
stormwater running down paved
streets. As the stormwater
works through the tree pits, the
water is filtered biologically of
some of its pollutants and the
trees are watered — a win-win
situation. For more information
about this initiative visit http://

philadelphiagreen.wordpress.com/

category/stormwater-mgmt/
In Portland, Oregon, the Green

Streets program and Tabor to the
River Initiative are retrofitting
existing streets to allow for
stormwater infiltration, planting
hundreds of trees, and integrating
some new sewer lines to improve
sewer system reliability, stop sewer
backups in basements and street
flooding, control combined sewer
overflows (CSOs) to the Willamette
River, and restore watershed
health. By integrating green
stormwater solutions into pipe
repair solutions, the project costs

$86 million. For more information
on this innovative program visit:
http://www.portlandonline.com/

bes/index.cfm?c=47591

With increased concerns about
water quality and problems
associated with impervious
surfaces and stormwater runoff, it
is important that we convert the
message that we are not planting
trees because they:

e provide beauty and increase
property values - although they do

e provide shade, reduce summer
temperatures and save energy —

e remove carbon dioxide
and air pollutants from the
atmosphere — although they do

e slow traffic along our streets
and extend the life of asphalt
roadways — although they do

We are planting trees to reduce
storm water runoff volume
that affects water quality

and pollutes our streams and
rivers. Trees, especially large
canopy trees, can make a

difference.@
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