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Case Study #3
Sustainable Site and Building

William, Dawn, Austin

Building Description

- Philip Merrill Environmental 
Center, Annapolis Maryland

- Operated by the Chesapeake 
Bay Foundation

- Built in 2001, Smithgroup JJR
- First LEED Platinum Building
- Located near a residential 

neighborhood
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Building Description
- Rainwater collection 

and reuse

- Composting toilets

- Photovoltaics

- Solar hot water

- Bio-retention filters

- Efficient envelope insulation

- Use of recycled materials

- Salvaged wood

Building Description

- Shading devices on the south face incorporate 
horizontal louvres to block summer sun and 
allow winter sun

- Timber frame construction incorporates local, 
recyclable, reusable, and reclaimed material

- Three cisterns capture water 
form the roof

- Water is filtered and reused

- Cisterns provide for sinks, gear 
and clothes washing
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Regeneration-Based Checklist

Final Score 1225

-100 points
+1325 points

Maximum score 
of 2200

Regeneration-Based Checklist

- Cleans Air: +25
- No VOCs used in materials
- Sensors used to monitor 

indoor air quality
- Cleans Water: +100

- Bio retention garden acts as 
filter to treat all stormwater

- Minimal impervious 
surfaces to allow water to 
seep back into water table

- Stores Rainwater: +100
- Roof catchment directs 

rainwater to 3 cisterns
- Rainwater treated and used 

in sinks and other washing
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Regeneration-Based Checklist
- Produces Food: +0

- Site neither produces nor 
consumes food, although 
soil is agriculturally sound

- Creates Rich Soil: +25
- Combination of compost 

and bio-retention gardens 
create rich soil

- Dumps Wastes Unused: -25
- Composting toilet consumes 

some waste, but a lot of 
waste isn’t recycled

- Provides Wildlife Habitat: +100
- Site is relatively untouched 

with bio-retention and 
several restoration projects

Regeneration-Based Checklist
- Imports Energy: -50

- Despite having PVs and 
energy reduction devices, 
the building still requires 
2/3 of its energy from the 
power grid

- Transportation: +25
- Human-powered 

transportation (biking) isn’t 
required, but it is very 
strongly encouraged

- Moderates Local Weather: +0
- Neither moderates nor 

exacerbates local weather, 
although site manages 
stormwater well
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Regeneration-Based Checklist
- Uses Daylight: +100

- South-facing façade uses 
horizontal louvres as 
shading devices

- Summer sun blocked, 
winter sun penetrates

- Uses Passive Heating: +100
- Sun absorption acts as 

passive heating during 
cooler months

- Uses Passive Cooling: +100
- Automatic and manual 

operation of ventilation
- Conditions monitored to 

notify occupants when 
ventilation is optimal

- Needs Cleaning and Repair: -25
- Building maintained well but 

still requires maintenance
- Provides Human Comfort: +100

- Sensors, ventilation, 
daylight, manual operation

Regeneration-Based Checklist
- Circulation: +75

- Circulation on site and in 
the building is human-
powered

- Couldn’t find an elevator
- Creates Pure Indoor Air: +100

- Indoor air sensors provide 
occupants with notifications

- Building ventilates well and 
filters air

- Used Recycled Materials: +50
- Wood sun shades and some 

trim are recycled from 
salvaged wood

- Recycled steel, concrete, 
tile, fabric, rubber
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Regeneration-Based Checklist

- Can be Recycled: +50
- Recycled materials can be 

recycled again
- No VOCs used
- Large amount of wood

- Regeneration Icon: +75
- The first LEED Platinum 

building (2001)
- Large amount of exposed 

wood used
- Is a Good Neighbor: +100

- Shares area with nearby 
residential neighborhood

- Responds well to 
surrounding density

- Is Beautiful: +100
- Exposed wood, curtain 

walls, great aesthetics
- We like it

LEED Checklist

- 78 points total; 2 shy of Platinum
- Most points lost in Optimizing 

Energy Performance and On-site 
Renewable Energy

- No public transportation access
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Conclusions and Improvements
- Too much power consumption

- Add additional array of PVs 
on roof

- Add wind power
- No food production

- Add gardens for on-site 
food production

- Transportation issues
- Facilitate bus stop and bus 

loop on site
- Facilitate electric car 

charging stations on site

- Add outdoor bicycle parking

- Improve recycling initiatives

Average wind speed 11mph annually
~2000 kWh per unit @ 10 feet
Building length 150 feet = 15 units
30,000 kWh = 30 mWh
1 on each ridgeline (3)
90,000 kWh = 90 mWh
3 mWh PV array = 1% of current energy needs
90/3 = 30% of energy needs

Wind Turbine Calculations

90 mWh
Amounts to 30% of 

annual energy needs
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3,750 sq. feet of PVs
25 foot array along entire building length
15 panels = 5kW capable of producing 
6000 kWh x 10 sets of 15 panels = 60,000 
kWh = 60 mWh
3 mWh PV array = 1% of current building 
energy needs
60/3 = 20% of current energy needs

Solar Panel Calculations

“…a 5kW system may produce 6,000 kWh (kilowatt hours) of 
electricity every year in Boston, while it will produce 8,000 kWh 
every year in Los Angeles because of the amount of sun each 
location gets each year.” – energysage.com

60 mWh; 20% of annual energy needs

New Site Plan
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Additional Improvements

- Recycling Initiatives
- Charging Stations
- Bike Parking
- On-site Garden(s)

Regeneration Checklist Re-evaluation

1350

+1400-50

Final Score 1350

-50 points
+1400 points

Realistic score is 
1400 

(disregarding 
beauty)

Improvement of 
125 (175) 
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LEED Checklist Re-evaluation

- 94 points total
- Improvements in energy 

performance, production, and 
public transportation access
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94 Points Total

Conclusion

- Initial building and site already 
incredibly sustainable

- Little left to improve

- Site lacked food production, 
public transportation

- Building imported too much 
energy from grid

- Improvements like gardens and 
wind power increased scores 
and both checklists

- 1225 to 1400; 78 to 94

- Sustainability goals met further


