
Inside Phipps’ Center for Sustainable Landscapes:

E arly this century, Phipps Conservatory 
and Botanical Gardens in Oakland launched 
a three-part expansion plan that put green-
building principles front and center. The first 
phase, a redesigned entrance and cafe, 
emerged in March 2005; it was the first 
LEED-certified visitor center in a U.S. public 
garden. Late 2006 brought the new Tropical 
Forest Conservatory, the most energy-efficient 
of its kind.

Since 2007, Phipps has been building the 
Center for Sustainable Landscapes. The re-

search, education and administrative complex 
has an immodest ambition: to be one of the 
greenest buildings on planet Earth. 

Set to open in spring 2012, the CSL aims to 
meet or achieve the three highest green stand-
ards: the Living Building Challenge, LEED 
(that’s Leadership in Energy and Environmental 
Design) Platinum certification, and SITES certif-
ication (a landscape rating system also known 
as the Sustainable Sites Initiative). To achieve 
the Living Building Challenge design standards, 
the CSL must produce all of its own energy us-

ing onsite renewable resources. And it must 
capture, treat and reuse all water on site. 

In addition to serving Phipps, the CSL will be 
an environmental education center for the re-
gion. By pushing the limits of what’s possible in 
green building, and showcasing local expertise, 
Phipps hopes its example will spread nationally 
and internationally.

Today, we’re offering a closer look at one of the 
most innovative features in the CSL project:  
How the water works. 
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The wastewater treatment begins with a 300-square-foot 
horizontal subsurface flow constructed wetland system (two-stage). The 
“constructed wetland” is a biological wastewater treatment technology 
designed to mimic processes found in natural wetland ecosystems. It 
uses wetland plants, soils and their associated microorganisms to 
remove contaminants from wastewater. 

With the treatment and reuse system in place, the impact on the city’s 
combined sewer will be eliminated. The wastewater flow from the Center 
for Sustainable Landscapes and the adjacent Phipps maintenance 
building has been estimated at 416 gallons per day (242 gallons per day 
from low-flow efficient toilets and 174 gallons per day from low-flow 
efficient sinks).

One of the most innovative site features associated with the CSL 
project is a 300-square-foot horizontal subsurface flow constructed 
wetland system (two-stage) for wastewater treatment. The constructed 
wetland is a biological wastewater treatment technology designed to 
mimic processes found in natural wetland ecosystems. It uses wetland 
plants, soils and their associated microorganisms to remove 

contaminants from wastewater. With the treatment and reuse system in 
place, the impact on the combined sewer will be virtually eliminated. The 
wastewater flow from the CSL and the facilities building has been 
estimated at 416 gallons per day (242 gallons per day from low-flow 
efficient toilets and 174 gallons per day from low-flow efficient sinks).
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Making clean water,
all in one place

1   Water is 
flushed from 
low-flow toilets 
and sinks.

1

6   Water flows to the storage tanks 
where the UV process disinfects water 
for building reuse. In storage tank 
(5b), the water is continuously 
circulated through the UV system 
prior to being reused in the building 
for flush water. In storage tank (5c), 
water is stored during cloudy days 
until the Epiphany System can be 
used to treat the water. There is 
enough storage capacity in these 
tanks to last through the winter.  The 
tanks are old fuel tanks that have 
been cleaned and reused. 

6      Water is pumped into the Epiphany 
Solar Distillation System. 
Step 1: Parabolic dishes collect solar thermal 
energy, and transfer and store the sun’s energy to a 
thermal fluid that circulates through patent pending 
solar collectors mounted at the focal point of the 
parabolic dishes. 
Step 2: This fluid is heated by the sun to 800 degrees 
Fahrenheit and stored in insulated tanks.  
Step 3: The heat from the fluid is then used to power 
a distillation unit which produces clean, distilled water.
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     Distilled water is pumped into the greenhouse 
for watering the orchids.
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2   Water and solids flow into a 
subsurface septic tank where solids settle 
to the bottom. Grease and soap scum float to 
the top and wastewater is withdrawn from the middle 
of the septic tank and sent on to the wetlands.
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3   Water moves into the first of the two stages of the 
wetland system and flows through the gravel and plant root 
zones where the plants and microbes begin cleaning the 
water by processing nitrates and phosphates. The pollutants 
being removed are mainly BOD (biochemical oxygen 
demand) and TSS (total suspended solids). While there will 
be some nitrogen and phosphorus uptake by the plants, it 
is only a small fraction — less than 10 percent of the  
nitrogen and phosphorus in the wastewater.

3      The effluent 
flows into sand 
filters, which 
clarify the 
water and 
remove 
additional 
ammonia.

4      Water flows to the pump 
station (a), which will send 
water to storage tank (b) 
for reuse as flush water. The 
excess water will be 
diverted to storage tank (c), 
which will supply the solar 
distillation units.
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The CSL building’s total annual energy 
consumption, per square foot, is projected to be 
80 percent less than an average office building 
and 63 percent less than an average household.
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•Net-zero energy
•Net-zero water
•Revolutionary energy-

efficiency
•Passive design strategies to 

minimize building energy 
usage

•Robust building envelope with 
exceptional insulation 
capabilities

•Geothermal heating and 
cooling

•Natural ventilation
•Daylighting
•Photovoltaic system to 

generate power from the sun
•Vertical axis wind turbine to 

generate power from wind
•Native plant landscape with 

nine different plant 
communities

•Green roof featuring a 
permaculture garden

•Lagoon system to manage 
stormwater

•Constructed wetlands to treat 
sanitary water

•Rainwater harvesting and 
reuse

•Permeable paving
•Rain gardens and bioswales
•Green wall with “Plants That 

Clean the Air” display
•Interpretive, educational 

landscape trail and building 
displays

•Innovative classroom space
•Landscape research facility
•Unique rental facility 

FEATURES OF THE CSL INCLUDE:

 The pollutants being removed are mainly BOD 
(biochemical oxygen demand) and TSS (total 
suspended solids). While there will be some 
nitrogen and phosphorus uptake by the plants, 
it is only a small fraction – less than 10% of 
the  nitrogen and phosphorus in the 
wastewater.

The Tropical Forest Conservatory, the second phase of the 
Phipps expansion, overlooks the CSL.

•Renewable energy system generates 
electricity from wind 

•Contributes to the net zero energy 
approach of offsetting 100% of the 
annual energy consumption of the 
CSL facility 

•Excess generated energy will serve 
upper campus electricity needs 

Vertical axis wind turbines

•Renewable energy system generates 
electricity from the sun 

•Contributes to the net zero energy 
approach of offsetting 100% of the 
annual energy consumption of the CSL 
facility 

•Excess generated energy will serve 
upper campus electricity needs

Solar photovoltaics and 
solar hot water collectors
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Construction began: October 2010
Opening date: Spring 2012
Square footage: 24,350 square feet
Total acreage: 2.65 acres
Projected total cost: $24 million
•Building and grounds:� $1.5 million

•Hard, soft costs:� $14.5 million

•Research endowment:� $4 million

�•Landscape site work, education 
demonstration projects:� $3.5 million

Cost of solar 
photovoltaic system:� $500,000

CSL BY THE NUMBERS

In pools, a pump draws water 
through the filter zone and 
into an ultraviolet filter, 
destroying bacteria and algae.

The filter zone is filled with aquatic 
plants and haydite, a rock to which 
friendly bacteria attach, acting as 
biological cleansers.

A skimmer sucks 
leaves and debris from 
the water’s surface.

A waterfall oxygenates 
the water and deposits it 
back into the natural pool.

Natural
pool

Reinforced liner

Dock

Natural pools use plants as organic cleansers

The CSL building’s total annual 
energy consumption, per square 
foot, is projected to be 80 
percent less than an average 
office building and 63 percent 
less than an average household.

CSL

19.2

98.0

52.4

TYPICAL
OFFICE

TYPICAL
HOUSE

In kiloBTUs, per square foot, 
per year:

Annual energy 
consumption

Building 
construction costs

In kilowatt-
hours per year:

CSL TYPICAL
BUILDING

118,000

603,715

The CSL building is 
projected to consume 
80% less than the annual 
energy consumed by an 
average office 
building of the 
same size.

While the entire CSL project 
is projected to cost $24 
million, the building itself 
will cost $9.5 million. The 
cost per square foot for the 
CSL building compared to 
the typical building in 
Pittsburgh:

Annual energy intensity

For updates on the Center for Sustainable Landscapes, see Phipps' 
media website, "The Green Lead": phippsmedia.wordpress.com
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A  Rooftop capture

B  Storage tank

C  Lagoon

D  Bioretention

E  Pervious asphalt

F  Storage tanks

G  Pump station

H  Non-potable water

I  Storage tank

Rainwater will be used for 
toilet flushing, interior 
irrigation and maintenance.

A. Rooftop capture: 
Stormwater from upper 
campus glass roofs and 
lower site will be captured 

B. Storage tanks: 
Stormwater is stored in 
two 1,700 gallon 
underground cisterns 

C. Lagoon: Replicates natural 
water treatment process that 
occurs in wetlands and marshes 

D. Bioretention: Rain gardens 
designed with native plants 
capture site stormwater to allow 
natural infiltration.

E. Pervious asphalt: Paved 
surface allows stormwater to naturally 
infiltrate through the soil below.

Sources: Phipps Conservatory, Evstudio.info
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Green roof

Center for Sustainable Landscapes

Additional stormwater recycling will allow Phipps to offset 7 million gallons of potable water per year 
that is used for irrigation.
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