Vision and Mission for
Sustainability at GW
The George Washington University
envisions a future with resource
systems that are healthy and thriving
for all. In efforts to enhance our

G Street

campus, our nation’s capital and the
world at large, the GW community is
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building a greener campus, providing
research and intellectual discourse on
policies and pathways to sustainable
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systems, and equipping students with
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to a sustainable future.
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Square 80 Plaza
objec tives + SUSTAINABLE SITES INITIATIVE
Square 80 was designed to be a central open space and an
outdoor classroom for the GW Landscape Design & Sustainable
Landscapes programs. STUDIO39 Landscape Architecture was
chosen to design Square 80 and transform the underutilized
spaces used for trash collection and parking into social gathering
spaces. The design harvests 100% of on-site rainwater for
irrigation, maintenance, and other amenities. Square 80 was
selected as a pilot project for Sustainable Sites InitiativeTM (SITESTM),
the first national ranking system for sustainable landscapes.
TM
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the skills and knowledge to contribute
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Native Plants

halesia carolina

Native plants are those that are indigenous
to a specific region. They offer many benefits
to the environment including:

• Native plants require little to no 		

supplemental water and fertilizer to
remain healthy because they are adapted
to local soils and climate. This saves
resources and reduces maintenance costs.

Itea virginica

Lindera benzoin

Carolina Silverbell
Max. Ht. 20-25’
Comments: Native to the southeastern
portion of the U.S., the Silverbell prefers sun
to partial shade. It can handle well-drained
soils and creates beautiful, bell-shaped
blossoms in mid-spring.

Henry’s Garnet Sweetspire
Max. Ht. 3-4’
Comments: The sweetspire is native to wet,
wooded, stream banks found on the east
coast allowing it to grow in moist, welldrained soils. Cylindrical white flowers tend
to bloom in early summer.

Spicebush
Max. Ht. 10’
Comments: The spicebush is native to the
eastern portion of the U.S. and prefers full
sun. In mid-spring it develops white and
yellow clustered flowers which attract birds
and other types of fauna.

Deschampsia Flexuosa

Muhlenbergia Capillaris

Nassella Tenuissima

• Native plants provide food and natural

habitat for wildlife, including important
pollinator species (insects, birds, bats).

• Native plants promote wildlife habitats

that support ecotourism, recreational uses
and environmental education.

The majority of the plants used here are
native species. The remaining plants, with
the exception of the lawn, are non-invasive,
adaptive species that tolerate regional
soils and climate. The planting design
respects the establishment period (the first
growing season), after which, the trees,
shrubs, grasses and groundcover would no
longer require supplemental irrigation. The
harvested rainwater can then be completely
allocated to the open lawn.

Tufted Hair Grass
Max. Ht. 18-24”
Comments: A native to dry woods,
highlands and shorelines along the eastern
coast, the tufted hair grass thrives in dry
shade and blossoms feathery flowers in
mid-to-late summer.

Pink Muhly Grass
Max. Ht. 3-4’
Comments: This native grass desires full
to partial sun in dry, well-drained soil and
typically is found in the dryer territories of
the eastern U.S. In late spring this native
grass will emanate a plume of pink color.

Mexican Feather Grass
Max. Ht. 2-3’
Comments: An easy to grow native grass
that favors very dry, well-drained soil. It
provides drought tolerant qualities, silvery
white strands of grass in mid-summer
months and requires minimal soil depth in
the landscape.

Rain Garden + Bioswale
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R AIN GARDEN
Native species

2

2109
F St.

Guthridge
Hall
2

6”-8” depression

Similar in function to a rain garden, a
bioswale is a wide, shallow, landscaped
channel with a slight gradient, designed
to capture surface water during a rain
event, allow the water to flow slowly and
encourage infiltration through the enriched
soil into the native subgrade. It is used as
an alternative to traditional gutters and
storm drains. Like rain gardens, bioswales
allow recharge of groundwater supplies
and filter pollutants from water before it
reaches natural waterways. A perforated
drain pipe may be incorporated to convey
excess water due to oversaturated soil.

4
1

Paving runoff drains
to rain garden

Amended soil mix:
50% sand
25% top soil
25% compost
24”-54”

A rain garden is a shallow planting bed
depressed 6” – 8” deep that collects water
runoff from impervious surfaces such as
sidewalks, roads, compacted lawns, roof
downspouts, etc. The water is filtered,
retained for a short time, and released
slowly through the amended soil into the
native subgrade, effectively recharging
groundwater. Rain gardens capture water
that would otherwise flow into storm
drains polluting our natural waterways, and
preventing groundwater recharge.

Rain gardens and bioswales need to
be planted with native species that will
tolerate both drought and high moisture
conditions, and expected pollutant levels.
In this rain garden, Blue Flag Iris is planted
with a Sweet Bay Magnolia while the
bioswale has a diverse planting of native
grasses and groundcovers.

Water percolates
through soil mix
Water is detained in
subbase 3/4” open
graded stone
Slow release into
native subgrade
for groundwater
recharge

The sloped surface in the courtyard
conveys rainwater to the rain garden.
During heavy rain events, the bioswale acts
as the rain garden’s overflow, conveying
water to an area drain and ultimately to the
underground cisterns for storage and reuse
on site.
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Cistern
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Overflow trench drain

Cisterns
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Underground cisterns are waterproof tanks
that provide rainwater storage for reuse and
distribution on site. Each cistern has one
outfall with the opportunity for multiple
inlet sources. Structural integrity, durability,
and corrosion resistance are essential to
their design and installation. Using cisterns
for rainwater harvesting, makes it possible
to eliminate the reliance on potable water.
In the plaza, all stormwater collection
systems convey water to three
underground cisterns - 8,000, 10,000, and
15,000 gallon capacities, respectively.
Rainwater from the roof downspouts at
Guthridge Hall and 2109 F Street, the drain
inlets and trench drains, the pervious
paving; and the overflows from the
biofiltration tree planters, the rain garden,
and bioswale are all collected and stored
in the underground cisterns. Prior to the
water reaching the cisterns, it is flushed by
the vortex fine filter separators where small
debris is removed. The stored water is then
redistributed to either the irrigation system
or the rainwater fountain feature at the
center of the plaza.
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Surface Flow
Bioswale Flow
Stormwater Drainage to Cisterns
Flow from Cisterns to Irrigation Pump
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Flow from Cisterns to Fountain

Pervious Paving
Water flows through voids
between pavers.

G STREE T

1/4” voids filled with #8
stone instead of typical
sand joints.

21st STREE T

Bedding Layer
(#8 stone)

Aggregate Subbase
(#57 stone)
Conventional impervious paving causes
water to quickly sheet flow over the surface
and into gutters and storm drains, often
causing flooding during a heavy rain event.
Urban runoff contains pollutants, such as
heavy metals, oil and other hydrocarbons,
that are conveyed to natural waterways,
damaging ecosystems. Pervious paving
allows water to move vertically through
the paving material to slowly infiltrate and
recharge groundwater. Water flows through
the joints between pavers, then filters
through the gravel subbase, percolates
into the native subgrade and ultimately
recharges the groundwater. The presence
of naturally occurring oil-degrading
microbes within the subbase effectively
breakdown contaminants into less harmful
forms before the water reaches the water
table. Pervious paving can be designed
to detain or convey water. In a conveying
system, underdrains are necessary to avoid

Slow release into native
subgrade for groundwater
recharge

HOW THEY WORK

4” Pervious PVC Pipe in filter
fabric. Excess water drains
to cistern.
F STREE T

SUSTAINABLE ELEMENT
Areas of Pervious Paving at Square 80
over saturation of the subbase material. Including
pervious paving in any urban setting creates a cleaner
environment, and can save on costly storm water
vaults and other filtration systems.
At Square 80, excess water that does not infiltrate the
soil below is collected into a pervious PVC underdrain
and channeled to the underground cistern for storage
and reuse on site.

Biofiltration Planters
Native species
Biofiltration planters capture runoff from
impervious surfaces such as sidewalks,
roads, and compacted lawns. They
allow the water to infiltrate through the
amended soil into the native subgrade
effectively recharging groundwater. The
soil and plant material filter pollutants from
the water, recharge groundwater system,
and prevent polluted water from reaching
natural waterways.
Biofiltration planters need to be planted
with native species that will tolerate both
drought and high moisture conditions, and
expected pollutant levels. Native plants are
recommended as they are typically more
adaptable to these conditions. ‘Wynstar’
Willow Oak (Quercus phellos ‘QPMFT’) and
native grasses are planted here.
At the plaza, runoff from the paved
sidewalk flows towards the linear trench
drains at the edge of the walkway. The
trench drains act as a water runnel
conveying water to a series of biofiltration
tree planters. The soil is depressed below
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HOW THEY WORK
Paving runoff flows
to trench drain
that connects to
biofiltration planters

3

SUSTAINABLE ELEMENTS
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Rainwater runoff into trench drains
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Trench drain outfall

3

Biofiltration planter

the paved surface to allow stormwater
to be retained while it slowly infiltrates
through the amended soil into the native
subgrade. These planters are designed to
hold 6” of standing water. Additional water
drains into an overflow pipe that carries the
water to a vortex filter prior to entering into
the underground cistern for storage and
reuse on site.

6” water retention
depth
Amended soil mix:
50% sand
25% top soil
25% compost
Water percolates
through soil mix

Overflow pipe Excess water drains
to cistern

Slow release into
native subgrade
for groundwater
recharge
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While street level rainwater capture is
addressed with various bioretention and
reuse techniques, rooftops are another
rainwater source deserving of attention.
Utilizing existing gutter and downspout
systems, rainwater can be re-routed to
rain barrels and cisterns. Both of these
components provide a means to reuse
water on site that would otherwise flow into
storm drains polluting natural waterways
and preventing groundwater recharge.
A rain barrel is a low-tech means to
interrupt the discharge of roof water.
Designed to retrofit downspouts, a typical
rain barrel consists of an above ground,
opaque tank (to prevent algae), a screened
inlet (to prevent mosquito breeding), a hose
or spigot to reuse water, and a means of
overflow relief. Any overflow from the rain
barrel is piped to the underground cistern.
In advance of a cistern, a vortex fine filter
separator removes debris and diverts 90%
of clean rainwater to the cistern. Both the
vortex separators and cisterns are typically
installed underground.
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VORTEX R AINWATER FINE
FILTER SEPAR ATOR
1

Rainwater Inlet

2

Fine Mesh Filter

3

Clean Rainwater Outlet

4

Stormwater Outlet

5

Seepage Basket

The downspout at 2109 F Street is connected
to a 300 gallon rain barrel and is used for
routine maintenance. Both the overflow from
this source and the downspout at Guthridge
Hall are connected to vortex separators.
Additional vortex separators are utilized at
each inlet to the cisterns.

Guthridge Hall

2109 F Street
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Roof water collection
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Vortex Rainwater Fine Filter
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Rain Barrel
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Cistern

Rainwater Irrigation Pump
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Square 80 is irrigated using the filtered
rainwater from on-site collection. Water
lines are gravity fed from underground
storage cisterns to the irrigation pump
which then distributes it to the planting
beds organized in zones. Ninety percent
of the irrigation system is designed as
drip irrigation, the most efficient way of
delivering water to plants by supplying
slow, steady, and precise quantities of water.
Flexible tubing is installed throughout the
beds with a drip emitter at each individual
plant, allowing the correct amount of water
required and preventing loss of water
through evaporation, interception from
overhead foliage, and runoff. In summary,
less water is used more efficiently than
traditional spray applications.
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Unit Irrigation Pump
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Cistern
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Flow from Cisterns to Irrigation Pump
Out-flow to Irrigation
Drip
Emitter
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Conventional irrigation systems source
their water from municipal or other potable
water sources. The costs required to bring
water to standards for human consumption
and then distribute it are effectively wasted
given that rainwater collected on site can
bestow a naturally replenishing source.

Rainwater for Fountain
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SUSTAINABLE ELEMENTS
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Cistern

2

Fountain Equipment Vault
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Fountain Cistern

The rainwater fountain sources 100% of its
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Fountain Feature

water from on-site rainwater harvesting.
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Submersible Pump Within Cistern

4

A designated cistern collects and stores

3

Area Drain

approximately 600 gallons of water

Fountain Spray Unit

beneath the plaza surface. If there is a need
for additional water, a sensor located in the
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fountain cistern activates a submersible
pump in one of the larger cisterns to
refill the fountain supply. In addition to
the pump, the fountain system is also
equipped with a UV filtration unit that
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helps clean the rainwater by removing any
bacteria, algae, and protozoa, making it
safe for human interaction. The use of this
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HOW IT WORKs

UV filtration process reduces the amount
of chemicals needed for water treatment
which, in-turn benefits the surrounding
natural environment.

Guthridge Hall

