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The Low Impact Development Sampler is a selection of LID pro-
jects in all but two of the Upper Susquehanna Coalition’s fourteen
member counties (as of 2003). The Sampler was created to:

Show the variety of LID techniques already in place in the
region.

Prove that LID works in northern climates.

Provide enough financial and technical information so that the
reader can decide if that practice will work for him/her.

Encourage more use of LID techniques so that rainwater
becomes a resource rather than a costly and dangerous
burden.

Present the information in an easy-to-read format.

We hope you enjoy this booklet and can use
some of the ideas it contains.

Edited by:

Jennifer Green Fais, Principal Planner
Southern Tier Central Regional Planning
and Development Board

In conjunction with the
member counties of the:
Upper

Susquehanna
Coalition

Funded in part by the USEPA Watershed Initiative an  d
Section 604(b) Clean Water Act funds
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Bradford County, PA

Stoll Center Constructed Wetlands

Project Location: Lake Road, Wysox, PA approximately 1/4 mile
north of the Route 187 and Route 6 intersection.

Two stormwater retention/groundwater recharge basins were designed
and constructed to handle all stormwater produced on a two acre site
for the Stoll Natural Resources Center.

The first, built in 1990, is a constructed wetlands measuring 30’ x 50'.
Its purpose was not only to handle stormwater, but also to create a
variety of “mini” wetland habitats to be used for educational purposes.
Visitors learn about the types of wetlands in the constructed site then
take a hike through the nearby natural wetlands better prepared to
understand the natural ecosystem.

The site was excavated to create varying depths and a landfill liner was
installed. Storm drains collect water from the paved areas and direct
runoff to the site.

Runoff from the parking area is directed to thestaucted wetlands.
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The wetlands are made up of three areas: one open water area about
four feet deep, a shallower area about one foot deep with about a foot
of topsoil, and a very shallow area with three to four inches of topsoil. It
was planted to more than 100 varieties of wetland plants that are
commonly found in Bradford County. Over time, however, natural
selection has reduced the number to about 25 species.

View from the wetlands toward the parking area.

Woody vegetation at the margins of the wetlands.

Because the wetlands collect water from a large enough area, rarely
has additional watering been needed to maintain the plants. However,
during droughts lasting more than several weeks, dry pumps installed
in nearby stream can be pumped to restore water levels.
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The second site was
constructed as part of
an addition to the
Resource Center. Itis
an infiltration basin
which measures 20’ x
50.

The site was graded
to drain directly to the
basin. The area was
excavated and filled to
a depth of about two
View of the infiltration basin feet with on-site sand
and gravel material. It
Is planted with shrubs and wetland trees such as red maple, grey birch,
greystem dogwood, nannyberry, winterberry holly and arrowwood.

The planted infiltration basin absorbs water frtine paved parking area.

The basin is surrounded by gravel parking areas to further facilitate
storm water infiltration. Roof runoff is also piped to both sites and these
projects have successfully handled all water from the sites since the
development of the Resource Center.
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Additional views of
the infiltration basin

ESTIMATED CONSTRUCTION COSTS: $1,500
Topsoil for 30’ X 50’ constructed wetland: Donated
Wetland plants: Approximately $1,500

Stone materials for 20’ X 50’ infiltration basin: Donated
Fencing: Donated

Wetland plants: approximately $250

ANNUAL MAINTENANCE COSTS: $100 to $200
Work includes weeding out non-native invasive species, plant
replacement and mowing along the perimeter of the wetlands.
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Chemung County, NY
Town of Baldwin Parking Lot Infiltration

Project Location:  Hamlet of North Chemung, Town of Baldwin at the
intersection of County Routes 1 and 41.

In 2003-04, the Town of Baldwin obtained an $80,000 grant from their
state Senator to match their local funds and inkind staff and equipment
to rebuild their town highway buildings. Part of the project involved the
remediation of existing drainage problems at the site.

The original design solution was to install about 400 feet of 18 inch
perforated pipe with five drain basins to direct the runoff which collects
on the site from the upland hillside to the nearby road ditch. This
solution would cost approximately $4000 in materials alone and simply
send the water problem downstream. The Town did not have the funds
in the budget and was not sure how they were going to proceed.

Water ponded at the Town of Baldwin Highway Garagating problems.
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The highway barn site drains to Baldwin Cree
and the Chemung River.

After a site visit in early December
2004 with Chemung County Soill
and Water Conservation District staff
and local officials, it was determined
that an infiltration basin just
downgradient from the proposed
parking area could be designed to
recharge the current runoff on site.

Test holes dug that day showed the

groundwater to be eight feet below

the surface. The Chenango soils on

site allow for good percolation once

the existing denser subsoils are

replaced or mixed with the proper
k Soil amendments and gravel.

The first step of the project was to excavate a 25’ x 80’ area in front of
the highway garage about three feet deep.

Excavation for the infiltration basin begins.
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Next, one foot of cobble stone was placed in the bottom of the
excavation, then a series of 15” corrugated pipe were positioned and
then more stone was laid.

Stone and 15” corrugated pipe are laid.

Final layer of cobble stones is placed.
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Limestone was then placed
on top.

The eave troughs were
connected directly into the
system. An overflow
outlet to the stream
was constructed
if the system becomes full

The intent of the project was to collect all of the stormwater from the
site as well as the highway garage and store it underground. Once the
rain event is over, the stormwater stays within the system until it
infiltrates back into the ground. To date, the system appears to be
working well.

ESTIMATED CONSTRUCTION COSTS: $37,147

5,772 feet of 15” corrugated pipe and connections: $3,861

Limestone and Cobble: $1,886

Donated crew/equipment: 11 crew, 5 trucks, 1 excavator for 4 days :
$30,400

Approx. 10 hours of design by County SWCD: $1,000

$4,000 from the EPA Watershed Initiative LID Project was used at this
Demonstration site.

ANNUALIZED MAINTENANCE COSTS: about $200.
Dirt tracked in by town trucks is the only expected sediment. Expect
every 4 to 5 years to replace top 4” of limestone @ $900.
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Chemung County, NY

Town of Elmira Innovative Catch Basin

Project Location: Town of Elmira Municipal Offices on West Water
Street, Elmira
The  municipal
buildings in the
Town of Elmira
are located very
close to the play
fields which are
adjacent to the
Chemung River.
Municipal
leaders  were
concerned
about the rate of
runoff from the
parking lot and
the amount of
sediment  that
could be
deposited. They
devised a
system of catch
basins leading
to a drywell that
would recharge
the runoff water
and capture
sediment in a
cost-effective
way.
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Drawing by town highway department.
Not to scale.

Two catch basins direct water to the drywell.

For a fraction of the cost, the
town code enforcement office
designed an elbow into the
pipe to the drywell which
allows sands and other
particulates to settle out
before the water is siphoned
off to the drywell. The catch
basin contains the sediment
for easy cleaning. Cleaner
water is directed to the
drywell for recharge to
groundwater.

ESTIMATED CONSTRUCTION COSTS: $1,990

Two catch basins and drywell: $1,862
13 feet of 8 inch pipe and elbow: $128

Crew and machinery: Installation was part of conventional catch basin

and parking lot construction costs.

ANNUAL MAINTENANCE COSTS::

Standard annual clean-outs are anticipated.
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Chenango County, NY

Rain Barrels

Project Location: Cornell Cooperative Extension Building at 99
North Broad Street, Norwich, NY.

A local industry in the Town of Norwich receives
ingredients it uses for food processing in HDPE
55 gallon barrels. Since FDA regulations
prohibit reuse of these for later food use, the
barrels are usually recycled. In support of other
efforts in the community, this company
graciously provides a limited amount of these
barrels free of charge for local use. One of
these uses is the construction of rain barrels.

Donated HDPE 55 gallon
drum

Cornell Cooperative Extension
(CCE) in Chenango County has
an active Master Gardener
Program to assist landowners with
horticultural issues. The CCE
Association has significant
grounds on which they maintain
gardens and landscaping suitable
for learning experiences. It was
into these facilities which the rain

Master gardeners discuss rain barrel location. barrel was incorporated-

In late September of 2006, eleven Master Gardeners and CCE staff
constructed and demonstrated a rain barrel as a Low Impact
Development technique appropriate for water conservation and water
guality protection in landscaping and gardening. This unit is positioned
at the southeast corner of the building and is alternated between two
adjacent spots.
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Initially the barrel did not have a
top to it. However, 2007
improvements will include a
screened top to keep out organic
and inorganic debris, and using a
Bacillus thuringiensis dunk to
control mosquito larva infestation.
In addition to hooking up a regular
rubber hose with a nozzle at the
end, future applications may
involve switching to a porous

, “soaker” hose.
A hose can be connected to the rain barrel

for easier watering.

According to New England Rain Barrel and Composting Company: “To
calculate the amount of water you can get off of your roof you need to
measure the footprint of your house. One inch of rain on 1000 square
feet yields 625 gallons of water. To calculate the yield of your house,
multiply the square footage of your house's footprint  (length
by width) by 625 and divide by 1000. It doesn't matter if you have
dormers or a flat or pitched roof, the potential rain collected from the
roof will not change.”

At the CCE site, one section of roof is about 835 square feet, while the
other only covers 306 square feet. Effective capacity of the barrel is
about 45 gallons after being modified for this use. Some commercial
designs include a spigot as well as an overflow hose to connect a
series of barrel together to capture water from larger storms.

ESTIMATED CONSTRUCTION COSTS: $13.50( donated); $60(retail )
Rain barrels: Donated. Boiler drain valve and 3/4" diameter
bulkhead fitting cost $13.50 for each barrel. Retail prices from $60
and up per barrel. Shipping can add expense, so look for a rain
barrel company close to home.

ANNUAL MAINTENANCE COSTS:

Plastic rain barrels are virtually indestructible. = Recommend
inspecting for leaks at all fittings and in the downspout system twice
a year.
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Cortland County, NY

Ukranian Church Swales and Pond

Project Location: 737 McLean Road, Cortlandville, NY

The Ukranian Pentecostal
Church was constructed in
Cortlandville, New York in
2001 over a primary aquifer.
Developers devised a strategy
for stormwater pollution
prevention using low impact
development. The stormwater
plan directs surface water from
the acre of impervious surface
area to grass swale
drainageways on the perimeter
The infiltration swales are easy to mow. of the site. The swales provide

“first flush” water quality
treatment as required by NYSDEC. The swales channel water to an
approximately 2800 SF acre infiltration pond, a natural low point in the
4.89 acre site. The soil in this area is highly permeable with a high
infiltration capacity to allow full absorption of water in a relatively short
amount of time. There is no outlet from the pond, thus, all stormwater
remains on site. Water from the roof of the 9520SF building drains to
nearby planted gardens.

The new development’s impacts
to the surrounding areas are
minimal. Site topography remains
relatively unchanged maintaining
the initial flow and quantity rates.
The facility is not a high use site,
so pollution sources from parked
cars are minimal. Surface runoff
carries pollutants from the paved
parking lot to the perimeter grass
lined dramage swales for primary The swale is part of the church’s
treatment. decorative landscaping.
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Water from this site
contributes to the Otter
Creek Watershed, part of
the Tioughnioga River
System. In order to
protect these resources,
design criterion for the
development of the LID
for the church site utilizes
pre-set performance
standards. These
standards require all
surface water to remain

Downspouts send water to a planted area to soakthe ground{ on site. These standards

are as follows:

Flood control
capacity S
established for
peak flow and
volume of water.
Regulations
minimize
activities  within
200 feet of
watercourses.

Water quality
management
includes the first

flush r
!JS 1 (.':aptu € The infiltration pond is broad and shallow for easgintenance. Because qf
(flrSt /2 inch  of good percolation, water stands only for a shortetim

rainfall) for
treatment, preference for retention in primary or principal aquifer areas
and allowance of infiltration practices in primary or principal aquifer
areas only with treatment;

Erosion and sediment controls; and maintenance.
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Ukranian Church
Infiltration Swales
and Pond.

NOT TO SCALE.

Swale

Dry Pond

CONSTRUCTION COSTS:
Included in overall grading and planting.

ANNUAL MAINTENANCE COSTS:
The detention pond and swales are mown.
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Madison County, NY

Cedar Apartments Drip Trench
and Sediment Basin

Project Location: T
Morrisville.

Drip trenches catch water off the roof.

Cedar Street one-half mile north of the Village of

The project site is an apartment
complex with twenty-four units, a
community room and laundry
area on approximately four acres
built in 2004. In order to reduce
polluted runoff from entering the
adjacent Chenango River, several
low impact development ideas
were implemented. Under the
roof line of the building, three foot
wide by two and a half foot deep
drip trenches were installed to

reduce the impact of rainwater coming of the 17,000 square foot roof
tops. This water is percolated into the groundwater as recharge. All
runoff from more than one-half acre parking lot and the entrance drive

is diverted to a 60" X 60’
sediment basin to allow for
sediment to settle out of the
water before it travels across a
twenty-foot protected outlet to a
10 foot by 100 foot grassed
filter area. No water is directly
discharged to the Chenango
River. The sediment basin and
swale are maintained by regular
mowing as part of regular
landscape maintenance.

Water is captured from the parking lot and directed

the sediment basin.
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Sediment basin for settling
out stormwater.

D
1

Protected drainagy
ways for water to
be absorbed into
the landscape

ESTIMATED CONSTRUCTION COSTS: $15,000
Drip trench: $25 per foot X 560’ = $14,000
Grassed swale: $10 per foot X 100’ = $1,000

ANNUAL MAINTENANCE COSTS: $50
None are expected for the drip trenches. Grassed swale to be rebuilt

after 20 years @ $1,000
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Otsego County, NY

Brewery Ommegang
Green Roof and Permeable Pavement

Project Location: 656 County Route 33/NY Route 28

Brewery Ommegang is a craft
microbrewery located south of
Cooperstown, NY in the
Susquehanna River headwaters.
The brewery specializes in crafting
authentic Belgian-style ales and has
received numerous accolades
nationally and internationally from
the t_)rewmg C_Ommumty for their hlgh The Brewery Ommegang site drains to the
guality and unique taste. headwaters of the Susquehanna River

As demand has increased, an expansion of facility and production
capabilities is required. Brewery Ommegang is developing
construction documents for this expansion with groundbreaking
slated for fall of 2007 or spring of 2008. The new facility will provide
an additional 20,400 SF to the current 9,000 SF building. A majority
of the new building will house packaging lines and warehousing.

The expansion of the Brewery facilities will inaudnovative stormwater management techniques.
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Aside from utilities management, use of organic brewing ingredients,
optimal use of natural daylighting to minimize electrical usage, and wise
materials-of-construction selection, Brewery Ommegang will also be
pursuing the following sound environmental projects:

Green roof design on a
portion of the facility.

Development of a SWPPP
(stormwater pollution
prevention plan) for low
impact stormwater
management of the
site.

Feasibility study to
investigate WWT
(wastewater treatment)
options including the
biogas recovery from
the effluent stream.

—

Pervious Pavemer

Green roof

The Br

ewery Ommegang expansion site plan.

The green roof design and on-site stormwater management techniques

are the focus here.

A 4,800 SF section of the roof
situated over the new
packaging area will be of a
green roof design. Appropriate
vegetation for the climate will
be planted. In addition to
providing added insulation and
stormwater management, the
green roof will also serve as an
obvious sign of Brewery
Ommegang’s commitment to

Scale model of Brewery Ommegang with a “green.too

rsound environmental practices.
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Stormwater management

The new facility will add on 15,600
SF of solid roofing and about
50,000 SF of roadwork and
pavement. An engineering plan is
underway to evaluate options for
minimizing the impact of these
areas in the event of a “100 year
flood”. Pervious pavement (eg.,
Flexi-Pave) for walkways and
utilization of a natural onsite
depression to percolate water slowly into the groundwater is being
investigated.

According to Flexi-Pave information their paving material is wire-free
SBR recycled tire granule and nominal-sized aggregate formed and
bound together with a specially developed single component binding
agent that has the same elastic qualities as rubber. Because of this
composition, the material is highly permeable while maintaining
structural strength.

Pervious pavers are highly permeable while
maintaining structural strength..

The pervious paving material looks like traditiormalncrete pavement.

ESTIMATED CONSTRUCTION COSTS: $172,800
Green roof @ $21 per square foot for 4800 SF: $100,800
Flexi-pavers @ $8 per square foot for 9000 SF: $72,000

ANNUAL MAINTENANCE COSTS: $
Plants need to be maintained/replaced periodically. Flexi-pavers lifespan
is estimated at years after which they should be replaced.

$4000 from the EPA Watershed Initiative LID Projeets used for design
work at this Demonstration site.
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Schuyler County, NY

Camp Gorton

Porous Pavement Trail Restoration

Project Location: Project Location: Camp Gorton Boy Scout Camp
on CR 28, Town of Tyrone, Schuyler County NY

Camp Gorton path BEFORE restoration

A pre-existing 280’
foot-path trail, leading
directly to Waneta
Lake at Camp Gorton,
displayed severe
signs of compaction
and erosion. During
rainstorms the path
funneled runoff and
sediment into the
lake.

This project installed
280 linear feet of
porous pavement
utilizing Geoweb®.

Geoweb®. is a polyethylene cellular confinement system, much like a
honeycomb, which was filled with angular #2 stone to six feet deep.

Water will be able to infiltrate
into the ground during most
storm events, and move
laterally through the cells of
the Geoweb® during severe
storms.

Close up ofGeoweb®.
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This project will reduce stormwater runoff and increase groundwater
recharge, as well as reduce sedimentation into the lake.

Camp Gorton path AFTER restoration

ESTIMATED CONSTRUCTION COSTS: $8,558

Materials: Total area of porous pathway is 2772 sq ft.

123 tons of #2 stone: $1,236

13 units of Geoweb® : $3,000

Misc. hardware: $114

Labor @ 55 hours: $2,155

Excavator, loader, truck loader and tool truck: $2,053

$4,000 from the EPA Watershed Initiative LID Proj@as used at this
Demonstration site.

ANNUAL MAINTENANCE COSTS: $550.
Expected replacement in 20 years. Periodic addition of #2 stone @
1 ton per year: $100
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Schuyler County

Youth Fair Site Porous Walkway
and French Drain

Project Location: County Route 16 at Meads Hill Road near the
Watkins Glen Grand Prix Race Course.

The 4H Youth Fair Site is used for 4H and other youth education
community events, in Schuyler County. During the Earth Day
celebration in April 2007, large quantities of surface runoff came from
the parking lot through the walkway area threatening the buildings and
creating a dangerous situation for guests.

With the LID
funding, the
Schuyler
County Soil and
W at e r
Conservation
District set to
work  solving
the emergency.
Groundwater
recharge was
essential to a
long-term
solution, so the
SWCD needed
materials that
could be used
that would
provide a
pervious yet stable walkway. The material chosen is called Geoweb®.
This is a strong poly-celled structure that holds gravel in place while
allowing surface water to pass through it and to recharge the ground
water. (See the Schuyler County Camp Gorton project for more details.)
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The porous walkway infiltrates rainwater protectiadjacent buildings from damage due to runoff.

Gabion Ouitlet

French Drain

Walkway

The French drain intercepts water and directs ittte gabion basket (wire basket with stone)
to drain slowly to the wooded area.

ESTIMATED CONSTRUCTION COSTS: $6,776
300 linear feet of Presto Geoweb® : $2,300

60 CY #2 Stone: $900

30 CY Crusher Run: $600

1500 SF Geo-Textile fabric: $200

750 feet of 4 inch drain tile: $256

Backhoe @$65/hour X 24 hours: $1,560

2 Laborers @ $20/hour X 24 hours: $960.

$3,470 from the EPA Watershed Initiative LID Projeas used at this
Demonstration site.

ANNUAL MAINTENANCE COSTS: $550.
Expected replacement in 20 years. Periodic addition of #2 stone @
1 ton per year: $100
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Steuben County, NY
Lake Salubria Infiltration Systems

Project Location:  Town of Bath, Route 415 and Lake Salubria Road.

The Steuben County Soil and
Water Conservation District and
the Town of Bath Highway
Department installed three
infiltration systems in the Salubria
Lake Watershed. Two new
infiltration systems were
designed to replace the existing
failing drywells which created

ponding at the Lake Salubria
Road/Route 415 intersection

Standing water at 415 intersection
caused traffic hazards.

posing traffic hazards and creating standing water. The third system

Runoff flowed directly down neighbors’ driveways.

Due to Lake Salubria’s listing on the
Clean Water Act Section 303(d) list,
the District was concerned that a
direct discharge would add pollutants
further degrading water quality.

stopped runoff from entering
nearby driveways.

The adjacent landowners and the
Highway Department originally
wanted to drain the problem
area directly to the lake.

Lake Salubria, located near the Village of Bath,
drains to the Cohocton River.
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Excavation begins as existing pipes are removed.

The District designed three
separate systems for
infiltration into the
groundwater that would
reduce the pollutant loading
and recharge the
groundwater around the
lake with much cleaner
surface water. The installed
surface water infiltration
systems handle roadway
water runoff through these
new infiltration chambers.

They are designed for the100 year storm event. These systems collect
and percolate water through the gravel sub-base recharging
groundwater. These types of systems also offer the purification of
stormwater through retainage and filtering of highway pollutants.

Town of Bath Highway crews dug up the failed existing drop inlet at the
intersection of Route 415 & Lake Salubria Rd.

These photos show the exposed
ditch with #2 stone in the bottom
where the infiltration unit will be
placed.

#2 Stone is being placed in the bottom of

the excavation.
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The infiltrator is being installed
after a filter fabric was placed |1
prevent silt from clogging th
gravel. Each unit measures 34"
16” X 85" and is made of
polypropylene. Water leaves th
perforated pipe to infiltrate
groundwater. It connects to a ne
drop inlet structure that keep
debris from entering from th
roadway.

Completed drop inlet structures.
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Experience has shown that these infiltration trench systems have many
more benefits then the old stand-by dry wells. They offer more
stormwater capacity, can be installed within the town road right-of-way
and offer a better purification system to handle roadway runoff, thus,
purifying stormwater before it reaches the groundwater. Because
groundwater was deeper than eight feet below grade, there was more
than enough existing soil layers to filter the water after it left the
infiltration system. This assured that any surface water runoff from the
highway system on a small watershed scale would not pollute
groundwater.

It was the District's judgment that three systems would adequately
protect Lake Salubria and groundwater from contamination. After a
recent ten-year 24-hour rain event, no problems occurred with the
newly installed infiltration system. The Highway Department and local
residents are very happy with the outcome of this project.

ESTIMATED CONSTRUCTION COSTS: $31,381
Concrete catch basin, 9 Storm Tech chambers, geotextile: $10,872

Crushed gravel: $2,362
Crew/equipment: 4 crew @ 16 days: $6,060
2 trucks @ 16 days: $5,324
1 10 wheeler @ 1 day: $288
1 backhoe @ 16 days: $3,025
1 excavator for 2 days : $2,450

Approx. 38 hours of design by County SWCD: $1,000

$13,200 from the NYS Mini-Grant Program was useithiatLow Impact
Development site.

ANNUALIZED MAINTENANCE COSTS: $1,050.

Replacement expected in 20-30 years. No additional gravel is
expected to be needed at the inlets. Inlets should be cleaned out
twice a year to prevent clogging.
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Tioga County, NY
“Terrace In the Woods” Subdivision
Deed Restrictions

Project Location:  Azalea Drive, Apalachin, NY

The “Terrace in the Woods”
subdivision is located in the Town of
Owego, a NYS Department of
Environmental Conservation
designated MS4 (Municipal
Separate Storm Sewer System)
community. The MS4 program goal
IS to reduce pollution from water
runoff as well as to reduce the
amount of stormwater. Voluntary

efforts by the private sector are Final grading begins at a home site
good examples for others to follow in Tioga Woods.

to meet these goals.

The developer not only saved trees during housing construction, which
reduced the amount of disturbed land prone to erosion, but he also
established deed restrictions that require property owners to preserve
the native vegetation, such as trees and other flora, on site. This is an
example of a Low Impact Development practice that will reduce
stormwater runoff and associated impacts throughout the rest of Tioga
Terrace. The deed restrictions include the following language:

USE RESTRICTIONS: Trees. No trees shall be removed from any lot
prior to site and building plan approval by the [Terrace in the Woods]
Architectural Review Committee (ARC)...and an approved building
permit by the Town of Owego. As used herein, the term “tree” shall
mean ... any living, self-supporting perennial plant which has a trunk
diameter of at least three (3) inches measured at D.B.H (at the base of
the tree) and normally grows to a minimum height of fifteen (15) feet.
Any tree(s) removed in violation of this provision shall be immediately
replaced with a tree of similar size and type.
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BUILDING RESTRICTIONS: Trees. Placement of houses, driveways,
patios, swimming pools, outbuildings and underground utilities shall be
considered regarding the impact on existing trees. No trees shall be
removed from any lot without the prior written consent of the ARC.
Each lot within the Premises shall be required to maintain a minimum of
fifty-percent (50%) of the existing trees located in the front side, and
rear of the lot. In order to maintain a privacy buffer between residences
and preserve the environment, no trees shall be removed within
[required] side and rear lot lines...

ARC approval shall be reasonably given; however, additional tree
removal [may be] necessary in connection with the location of the main
residential dwelling on a particular lot where the preservation of any
tree would work a hardship or require extraordinary design measures in
connection with the location of such dwelling on the lot.

Because of the nature of the wooded site, each lot drains overland to
the adjoining woodlands. No expensive storm sewer collection system
or constructed detention pond is necessary. According to the deed
restrictions, roofs are drained to downspouts which empty into on-site
underground drainage systems as defined in the Storm Water Pollution
Prevention Plan (SWPPP).
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An artist rendering of the subdivision plat shoveidov.
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On October 6, 2005, The Tioga County Water Quality Coordinating
Committee presented a check for $1000 to Dan Myers, developer of
Terrace in the Woods subdivision, for his foresight in utilizing Low
Impact Development techniques The source of this grant is the EPA
Watershed Initiative, which is administered locally through the Upper

“Terrace in the Woods” developers receive $1,000t@ir LID deed restrictions and creative site \kor

Close-up of “Terrace in the Woods” shows homes lzamaffordable, too.

ESTIMATED CONSTRUCTION COSTS:
Grading costs were reduced due to attention to existing vegetation.

ANNUAL MAINTENANCE COSTS:
Responsibility of each homeowner to maintain natural landscaping.
No unusual costs anticipated.
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7
Tioga County, NY
1906 School House Redevelopment

Project Location: 231 Main Street, Owego, NY

View from Main Street looking at the finished lacajsing.

231 Main, LLC began the long rehabilitation process of renovating the
1906 Owego Elementary School and former Tioga Office Building in
2005. In the fall of 2006, 231 Main Estates took its place in the heart of
the Village of Owego as a shining example of historic preservation and
revitalization done right. This project incorporated Low Impact
Development techniques including significantly reducing the impervious
parking lot and reclaiming it with the installation of a rain garden and other
water absorbing and filtering plants around the entire property.
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A rain garden provides an aesthetically pleasingmative to a standard detention pond.
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This project
shows that it is
cost effective to
redevelop an
urban site and
I nstall
sustainable
stormwater
management
features. About
13,000 SF of
pavement  was
removed (about
30 parking

Space S) and Rain gardens are hard to tell apart from regulanéscaping.

replaced with 1000SF of
rain garden planted with a
variety of perennial
flowers, small shrubs,
Norway Spruce and elm
with  the remainder
returned to lawn. The rain
garden receives run off
from the rest of the lot
where the water
percolates into the ground

after being filtered by the
Seating and other amenities harmonize with a rardgn. plantings.

ESTIMATED CONSTRUCTION COSTS: $21,500
Excavation and removal of pavement: $6,000
Soil replacement, rain garden plants and labor: $15,500

ANNUAL MAINTENANCE COSTS: Maintenance is expected to be no
more than the regular maintenance of traditional landscaping.
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]
Tioga County, PA
Fellows Creek Subdivision

Grassed Swales
Project Location:  T-850 Mountain Ridge Road, Ward Township.

Newly planted swales catch and recharge runoff.

The Low Impact Development project selected in Tioga County is the
establishment of grass swales in the Fellows Creek housing
development. The swales are designed to catch road runoff. As one
can see in the picture above, the swales are designed to be quite wide
to ensure handling of large
water amounts. These
swales are also heavily
planted with grass to
promote slow water
movement resulting in
more soil absorption and
less soil erosion. These
vegetated ditches greatly
aid in water management
without causing a larger

financial burden to the
developer. Swales blend with the adjacent natural landscape.
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The water that is not slowed down enough to iafiétrin the swales themselves is
directed into a wooded riparian area where it chen spread out and be absorbed.

Discharge pipe after vegetation takes hold.

Discharge pipe just after installation.

ESTIMATED CONSTRUCTION COSTS:
Construction costs are included in the overall grading and planting.

ANNUAL MAINTENANCE COSTS:
The swales are mown by each homeowner.

LID Sampler....page 38




—
Tompkins County, NY

Delaware Sand Filter

Project Location: 227 Cherry Street near Cayuga Inlet in Ithaca, NY

This project was implemented as a demonstration project as an
alternative to collect and treat runoff from approximately 8,000 sq. ft. of
parking lot that drained directly to Cayuga Inlet with no treatment. The
design was based on that of the “Delaware Sand Filter”, that being a
two chambered underground closed filtration system. The stormwater
runoff enters the 12 ft. X 12 ft. filter box through a surface inlet metal
grate. Flowing into the sedimentation chamber. Once that fills water
overflows into the 18 inch sand bed for filtration. There is also a 6 inch
bed of gravel in this chamber for enhanced filtration (a retrofit of the
design, the Delaware Sand Filter design does not call for gravel
filtration). Once the water has filtered through the sand and gravel the
water is discharged to Cayuga Inlet through a pipe.

Typical Delaware Sand Filter Design.
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Studies have shown significant reductions of pollutants from runoff
through the use of this system. A study of the effectiveness of the
Delaware Sand Filter built to treat runoff from a parking lot at Ronald
Reagan National Airport showed the following pollutant removals:

TSS 80-83%
BOD 77.5%
Total Organic Carbon 65.9%
TKN 70.6%
TN 47.2%
TP 72.3%
NO3 62.7%

Other studies have shown
similar results with trace
metals being removed
from 65 to 95% and oil
and grease removals
averaging about 80%.

The Delaware Sand Filter after installation.

ESTIMATED CONSTRUCTION COSTS: $15,000
Structure: Liner for hole: $500; filter enclosure and top: $5,000; sand
filter and drainage: $1,500; drainage grates: $2,000
Labor: Onsite supervision and construction assistance: $2,000
Other: Site Excavation: $3,000

Soil testing: $500

Soil disposal: $500

ANNUAL MAINTENANCE COSTS: $750*

Maintenance costs are expected to be minimal. Periodic cleaning
(every 6 months is recommended) of the sediment trap and possible
replacement of up to six inches of sand per year. (*Source: EPA
Storm Water Technology Fact Sheet, September 1999.)
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—
Tompkins County, NY

“Living Wall”

Project Location: 227 Cherry Street near Cayuga Inlet in Ithaca, NY

The site was selected
because it is the
anticipated site for
“Green Resource Hub,” a
non-profit  organization
working with Sustainable
Tompkins to showcase
“green” building
techniques. It was
originally planned to have
a green roof, but with
inspection of the structure
of the building it was
determined that it was
unable to support the
weight. So an alternative
to collect and treat the
storm water runoff from
the roof was planned in
the form of a living wall
approx. 30 feet wide by
12 feet high.

The framework is installed against the building.

Plant material is assembled, ready for installation

The living wall, in essence, serves the same
purpose as a green roof. Water is collected in a
standard catch structure of boxes filled with soil and
planted with a variety of vegetation.

A close-up of the planting
box structure.
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The system was built from designs
from ELT Easy Green Living Walls
Systems (www.ELTGreenRoofs.com)
from Ontario, Canada. The Living
Wall is 30ft. long and 12 ft. high

Living walls provide several benefits
to the environment:
Reduction of Stormwater Runoff
Temperature regulation — address
the Urban Heat Island Effect
Air quality Improvement Habitat
and Ecological benefits

The “Living Wall” is watered by runoff
from the roof.

For more information, go to www.sustainabletompkins.org

The “Living Wall” is fully installed.

ESTIMATED CONSTRUCTION COSTS: $15,000

Plastic planting boxes: $6,000; Frame structure on building: $2,500;
Soil material and installation: $1,500; Plants: $4,000; labor
oversight: $1,000. All construction was completed by volunteers
under the supervision of a local contractor.

ANNUALIZED MAINTENANCE COSTS: $750.
Replacement of system in expected in 20 years. Soil should be
added every five years since it biodegrades eventually.
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