
CHESAPEAKE BAY FOUNDATION
ANNAPOLIS MD

SMITHGROUP

Philip Merril Environmental Center



CHESAPEAKE BAY FOUNDATION
ANNAPOLIS MD
SMITHGROUP

PHILIP MERRIL ENVIRONMENTAL CENTER



CONTENTS
CULTURE + CLIENT

Annapolis Maryland
Urbanization 
Site History
Chesapeake Bay Foundation
A Building that Educates
Protection + Restoration of Site

CREATING THE CENTER
Active + Passive Systems
Mechanical Systems
Materiality
Structure
Building Program

REACHING NET ZERO
NREL Study + Recommendations
USGBC Lawsuit
Changes to the Center
Lessons Learned, Brock Envir. Center
Awards





Cu
ltu

re
 +

 C
lie

nt
 A

nn
ap

ol
is 

M
ar

yl
an

d 
+ 

U
rb

an
iz

at
io

n

Annapolis Maryland finds itself at the 

near midpoint of the Chesapeake Bay, the 

world’s third largest estuary spanning six 

states and over 64,000 square miles that 

18 million people call home, where it sits 

as the center of Maryland’s government 

and once the United States’.  Annapolis is 

a city that has a long history of confliction 

towards urbanization.  It is considered 

the largest example of living-colonial 

architecture and served as the model city 

for layouts of Washington DC and modern 

day London among other cities.  

Urbanization has always been a difficult 

juxtaposition of old and new in the 

city. City planning during the postwar 

boom lead to an awkward, unplanned 

expansion that has lead to a scattering 

of zoning and population. City planning 

during the postwar boom lead to an 

awkward, mostly unplanned expansion 

that has lead to a scattering of zoning 

and populations.  This post war boom 

created an Annapolis whose scale can be, 

at times, confused.  Massive complexes 

like the state’s administrations buildings, 

the Naval Academy, or the waterfront 

Hotel neighbor small scale colonial 

architecture that precedes the Civil War.  

This problem is found all over the city, not 

just the downtown area.  These problem 

areas stoked fear of new developments in 

Annapolis, fears that exist to this day.
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CULTURE + CLIENT



The site of the Center was one of the last surviving beach resorts that were popular in Anne Arundel County since the turn 

of the 20th century.  The last remnants of the Bay Ridge resort, the Bay-Front Inn & Pool, was placed on sale in 1997.  As a 

result, the site was already a zoning anomaly and neighborhood scale oddity.  A developer had published intentions to buy 

the 31 acre peninsula and build 60 homes on it, an addition that would have increased the Bay Ridge community’s household 

count by thirty percent roughly. Not only did the planned scale not fit with Bay Ridge, but the environmental impact would 

have been severe; much of the 31 acres is some of Annapolis’ last remaining untouched marshlands and forests. This natural 

landscape had been diminished by the presence of the inn, however it was still partially intact.  The community had a general 

fear that the development would destroy anything that was left and its civic association quickly turned against the developer.  

The community turned to the Chesapeake Bay Foundation who at the time was outgrowing its four offices spread across the 

historic district. The site was brought to the foundation’s attention by the Bay Ridge community and site proved to be the 

perfect opportunity for the Foundation to build a unified headquarters:  

It provided CBF access to Maryland’s government, gave them the opportunity to protect and restore one of Annapolis’ 

most threatened large plots of land, gave them direct access to the Chesapeake Bay and a micro-environment of the 

tidal bay that backs the site on the southwest. 
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The Chesapeake Bay Foundation was established in 1964 as a group of 

watermen and sailors worked with then Eastern Shore congressman, Rogers 

Morton who is quoted above as the reason for the creation of the foundation.  

Since that day, CBF has remained committed to the its mission to save the 

bay. In the 1970s, the foundation and its volunteer biologists fought to 

protect the wetlands of the Bay in an effort to force the state to execute its 

wetland protection act.  It was after this that the Chesapeake Bay Foundation 

realized the two most crucial undertakings that were necessary to achieve a 

Chesapeake Bay for future generations, education and protection.  Under 

Arthur Sherwood’s term of Executive Director, the foundation officially 

formed the programs of Environmental Education and Resource Protection; 

these two programs remain the core of the Chesapeake Bay Foundation and 

have been the driving force of every one of it’s achievements.  

“There is a great need, for a private-sector 
organization that can represent the best interests 
of the Chesapeake Bay. It should build public 
concern, then encourage government and private 
citizens to deal with these problems together.” 

(CBF.org)
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The education programs are extensive, providing educational trips and classrooms all over the watershed at every CBF 

owned property.  Their headquarters were to be no different than their of  the grid island education centers, it had to be an 

educational experience for all involved.  Enlisting the now global architectural-engineering firm SmithGroup, they set out 

to to demonstrate that building sustainably was possible for large scale buildings.  Since its construction, the Center has 

received numerous awards as a nod towards CBFs dedication to sustainability.  Adhering to the mission of the foundation to 

educate, the Center performs as its headquarters and an environmental education center.  
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A Building that Educates

The Center’s multifaceted education program includes a study its the green building 

strategies, its unique site location, and energy data collection to educate all ages 

and backgrounds in sustainable design.  CBF has created a program around its 

headquarters that can educate fourth graders to adults.  This program takes full 

advantage of the building and its site, which they have been restoring ever since 

purchasing back to a natural habitat. Then there is the building itself, created in 

such a way that  Since the opening, the building has been intensively studied by 

the National Renewable Energy Laboratory as one of six sustainable buildings built 

from 2000-2010.

Education through the center was so crucial for the Foundation that when it came 

time to design the building, they took SmithGroup and Clark Construction’s teams 

to the Chesapeake Bay islands with CBF education centers to make sure the team 

understood how prevalent the Foundation’s mission should be in the design process.  

The design of the building itself was educational for both the architects and the 

client due to the Foundation’s willingness to utilize new untested building methods 

and materials, which required constant communication between SmithGroup, CBF, 

and the county permit office to establish what could and could not be done.  As 

CBF’s Vice President of Administrations and Operations said from the outset that it 

“[the building] was an opportunity to practice what we preach here. When we told 

[designers] we wanted no-flush, compost toilets, they looked at us like we were 

crazy.”  (WASHINGTON POST)  

Setting the tone for the project’s design; anything that could be done efficiently 

would be done.  The intention of the design was to make a showcase for everything 

the foundation stands for in a building that would educate visitors of all levels. While 

educating through the building was important to CBF, it was equally important to 

demonstrate what they preach in terms of how to create new construction that is 

good for the natural environment. 



How to build without damaging the environment is always a difficult consideration.  SmithGroup and CBF decided to improve 

the environment thanks to its construction, which they achieved through multiple strategies.  The building placement is 

entirely contained within the original footprint of the Bay Ridge Inn and pool.  In fact the building reduced the impervious 

surface footprint that the site had as the Inn.  The plants brought onto the site were all native to the area: summer bay 

grasses were used to stabilize the site during and after construction, only eight trees were cut down with one hundred-thirty 

two being planted to replace them, all storm runoff is filtered in one of the many water filtration systems on the site.  Unique 

at the time, the site design goal was to keep storm runoff on the site as long as possible so that it could be filtered, stored, or 

used.  Roof runoff is sand filtered and stored in three seven-thousand gallon cisterns. Ground from the pervious parking lot 

and the rest of the uphill site is processed through the bioretention swales that then feed into onsite native wetlands along 

Black Walnut Creek, which the Foundation has spent the years since construction restoring to its natural state. Through this 

whole process, the foundation kept communicating with the community resulting in some changes to the site plan.  The 

entrance to the property is some distance from the building itself per a request by the community that the entrance be some 

distance away from the housing at the end of Herndon Avenue and that the wooded area along the road be preserved. 
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CREATING THE CENTER
The Philip Merrill Environmental Center strived to establish a precedence in 21st 

century architecture by introducing greener, more environmentally-friendly 

techniques and materials rarely seen at its time. SmithGroup made it important 

that sustainable applications were implicated into the project. At the time, not 

too many architects or clients had the same goal in mind. 



Even as you approach the site, the majority of what is seen on the exterior is  recycled. 

Galvanized siding and roofing were installed using recycled metals, while the early tile 

cladding was made up of recycled medium density fiberboard, which was eventually 

replaced with Hardie Board as the Parallel boards leaked... Recycled wood scraps, 

those which are typically wasted, were used to create Parallel Strand Lumber and 

made the columns, beams, and trusses of the structure. 
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Structural Insulated Panels (SIPS) 

provide structural integrity in the 

building envelope in a modular and 

efficient form. SIPs are essentially 

two plywood panels with insulation 

sandwiched between that are 

designed in specific sizes that 

interlock with one another to 

form one cohesive unit. The 2-in-1 

advantage of the SIP panel is that it 

can be both the wall structure and the 

thermal barrier. Therefore, it allows 

for less on site construction and less 

additional materials to be added 

within the wall section. The Parallel 

Strand Lumber is left exposed both 

on the interior and the exterior, 

providing a subtle understanding of 

how the building was put together. 

In the second floor office space, 

the gable trusses can also be seen 

above at every 20 feet, followed by 

exposed OSB board from the SIP 

panels. The decision to not layer 

over the structural elements gives 

the building a sense of honesty, 

an architectural implication to 

purposely express the materials that 

usually are hidden. 



The Philip Merrill Environmental Center of Annapolis is a 32,000 square-foot space designed to consolidate operations of 

the Chesapeake Bay Foundation and to promote environmental wellness in the area. In an action to “Save the Bay”, the plan 

was for the building to take advantage of the close proximity to the bay while also not compromising a great environmental 

impact. One way in doing so was to provide a traffic management program as well as other commuter options in order 

to tone down employees’ reliance on automobiles. The building has even since added electric car charging stations with 

preferred proximity to the entrance. 
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The Building Program consists of two levels of office space in the main building, a conference pavilion and kitchen services 

in the south wing, and maintenance services underneath the main building alongside a parking garage. The spaces in the 

main structure are open aside from a few conference areas and side rooms, which contributes to the advantage natural 

ventilation. Essentially all of the employees are given a great view of the bay and receive adequate daylight thanks to the 

openness combined with the large glazed southern facade. 
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One of the neatest, least complex ideas that the building uses to encourage natural ventilation lies within nothing more than 

two lights placed on seperate sides of the building. These lights are connected to a sensor on the outside of the building that 

constantly records the status of the outside air. When this sensor registers optimal outdoor conditions, it sends a signal to 

the lights to cut on, which informs everyone inside to open their windows, and one signal opens up motor-operated windows 

as well. Another signal is sent to the air conditioning unit, automatically shutting it off.  One simple, yet intelligent idea, helps 

achieve less reliance on mechanical systems.

A geothermal heat pump system was installed upon construction of this building as a cutting edge solution to maintaining 

the building thermal comfortability. 48 300-ft deep wells circulate water through to act as a heat sink during the summer 

to get rid of excess heat, and doubles as a heat source during the colder winter months. The constant 54 degree ground 

temperature of the ground that the building sits on ensures the reliability of this system. On top of that, the system features 

a desiccant system that improves the overall efficiency of the system by removing up to 70 percent of the humidity of the 

outdoor air as it relies on. Over the years, however, CBF has had trouble maintaining the system. The once revolutionary 

technology did not prove to be flawless as it has experienced several leaks and failures throughout its lifetime. 

 

When the Center was completed, it 

featured a number of new, creative, 

developing Mechanical Systems 

that were virtually unheard of in 

the year 2000. From its complex 

geothermal heat pump system 

to the simplicity of creating two 

seperate buildings that relied on 

seperate power sources, allowing 

one to be shut off when not in use, 

the building was easily way ahead of 

its time. 
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The galvanized steel roof consists of one main gutter that acts as the supply for the rainwater catchment and filtration 

system. Any precipitation that hits the roof is caught and funneled into one of 3 huge cisterns after being cleaned through a 

sand filter. This system generate thousands of gallons of water that can be used for hand and equipment washing, laundry, 

maintaining plant life, and fire suppression.  Roof water that is not contained in this system is filter with the western green 

roof and feed into the natural marshland.  A permeable slab is used for all exterior parking.  Stormwater that runs through 

the porous surface is then sent throug a bioretention stormwater treatment system before being allowed into the bay or the 

adjacent creek. Any automobile oils or other harmful chemicals are flushed out before they have the chance to contaminate 

the surrounding waters.
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REACHING NET ZERO
“Not resting on our laurels...”



The realization of the Philip Merrill Environmental Center as a model for future green buildings relied on the cooperation of 

the Chesapeake Bay Foundation, United States Green Building Council (USGBC), Clark Constructions, and the architects of 

SmithGroupJJR. The ambitions of the organizations paralleled each other and created a more coherent sustainable vision 

of the project and the future of green buildings. To support this vision the Chesapeake Bay Foundation hired an architect 

specialized in sustainable design to coordinate with the USGBC’s LEED certification program and to develop various strategies 

that would reduce the environmental footprint of the building resulting in its LEED Platinum certification. Architect Greg 

Mella of SmithGroupJJR described the role of the USGBC as one that “provided a more holistic definition of sustainable 

design, helping our team to create a new benchmark that embraced a vision of sustainable design that aligned with a vision 

of how we can build in harmony within our watershed.” Of the four organizations, the USGBC was responsible for the 

accreditation of the building based on their newly established standards. The creation of the Philip Merrill Environmental 

Center not only tested the design capabilities of the architects and environmentalist of the project, but also tested the LEED 

Platinum standards set by the USGBC that we still use today. The success of the building would begin to legitimize the non-

profit as a credible organization for assessing environmental performance, however its legacy as a model for future green 

buildings is debatable.

The USGBC approved the LEED Platinum Award for the environmental center on March 30th of 2000 with a score of 36 

points. It was evaluated with LEED-NC 1.0 PILOT, the first version of LEED’s rating system for new construction projects. The 

same template has since been updated four times to LEED v4.1 that is used today. The first update, LEED v2 expanded the 

number of credits from 40 to 69 credits in order to provide a more critical and broader analysis of each building. Rob Watson, 

the creator of LEED V1, found that the scoring system was too narrow and that it covered already standard practices among 

green builders. Although the model did observe the energy performance of selected buildings, its critique was considered 

insufficient by scientist. A more comprehensive scoring of energy performance that became present in LEED v2 could have 

resulted in a more energy efficient building for the Chesapeake Bay Foundation. Due to the much needed updates within the 

LEED scoring system, the Philip Merrill Environmental Centers prestige as the first building to be certified LEED Platinum 

was undercut because LEED v.2 was approved in March 2000, the same month the Chesapeake Bay Foundation received 

their Platinum ranking making their sought after award quickly antiquated.

NATIONAL RENEWABLE ENERGY LAB STUDY
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In an effort to study and eventually update the energy efficiency of the building the Chesapeake Bay Foundation contacted 

the National Renewable Energy Laboratory (NREL) to provide an energy performance evaluation that took place between 

November 2001 and November 2002. This was necessary because its profile as the first LEED Platinum building had gained 

much attention and curiosity amongst green builders and designers that wanted to learn more from the building, so in April 

2005 the NREL released a report on the buildings energy performance in an effort to help designers replicate the successes 

of the building and learn from it’s failures. The report did not focus on the systems of the building that did not directly 

relate to its energy performance, rather it evaluated the total energy performance of the building with brief evaluations 

of subsystems. These systems included the PV system power, daylighting, and ground-source heat pumps.  The report 

compared the building with a baseline model of a minimally code compliant building and concluded that the environmental 

center saved 24.5% in total site energy use, 22% in source energy usage, and 12% in energy cost relative to the baseline model 

of a minimally code compliant building. The results were accompanied by a list of 23 recommendations for the Chesapeake 

Bay Foundation and the green building community on how the project could have attained better energy efficiency. One 

piece of advice given was to redesign the natural cross ventilation system to include an east-west ventilation path to bring 

in cool air from the bay to make the system more effective in addition to the previously constructed system that used a 

single wind direction south of the bay. The location of the PV on the south facade was also a concern due to excessive 

shadowing. Specifically in the summer when PV was supposed to hit peak production, the structure of the south facade and 

the conference pavilion shadowed the PV panels. Other problems arose from the design of the south wall including glaring 

issues due to excessive glazing. The large amount of glazing was intended for daylighting but resulted in glaring problems 

for office users. In an effort to reduce cooling requirements and fix glaring issues the NREL encouraged the addition of 

exterior shading devices to be implemented in a manner that did not increase heat loads or glare problems without reducing 

PV output or benefits from daylighting. 



The NREL also suggested updating much of the equipment in building used to the monitor various conditions that would 

affect energy performance. Some of the equipment would keep track of temperature and flow rates of the water from 

the ground source heat pump while others would keep track of weather conditions. The also called for the installation of 

an instrument to directly measure horizontal infrared radiation weather data and the reinstallation of previous thermal 

monitoring devices. A critical last piece of advice offered by the NREL was to implement and update the as built Energy-Plus 

model. The updated version was not used on the first plan of study because the program could not simulate two separate 

types of HVAC systems supplying the same zone accurately, so it was suggested that the as-built model be revisited. Usually, 

it is difficult for most energy modeling programs to accurately simulate two separate types of HVAC systems that serve the 

same zone, such as the heat pumps and hot-water baseboards.

In 2005, the NREL published the results from the Philip Merrill Environmental in comparison with five other contemporary 

green buildings in a report called “Evaluation of the Energy Performance of Six High Performance Buildings.” The 

Environmental Center had the lowest energy performance among the group, yet it was the only LEED Platinum building in 

the group. Only one other building studied participated in the LEED program and was awarded a gold certification under 

LEED v2. The report did mention that the some design teams focused on other facets of sustainability other than the problem 

of energy consumption, such as water management and building materials selection. 

With this in mind, the Philip Merrill Environmental Centers legacy should be seen as a holistic approach to sustainability, not 

a narrowly focused one based on saving energy. Many of the problems revealed by the NREL report have been addressed. 

Since the report the building has relocated its PV panels to the roof from the south facade and updated its louvers to an 

optimal orientation for shading. Its energy star rating has since improved from a 73 to 98 with the introduction of LEDs and 

better PV technology. Despite

 Despite this poor timing, the environmental center’s legacy is still important as a stepping of point in the LEED program that 

is still today the the most widely used green building rating system in the world.
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CHANGES TO THE CENTER

Louvres were repositioned to the upper two sections of the south facade and metal framed fabric louvres replaced those 
made of pickel barrel wood. The PV systems were moved to the top of the roof frame. 

Left circa 2000. Right circa 2019.



To deal with too much daylight and glare, special net screens (left) were placed on west and eastern windows of the Con-
ference Center which act as minuscule louvres and awnings (right) were added on its southern face and later to be replaced 
with PV.  It is the goal of CBF to eventually replace all louvres with PV lourves, which would get them 2/3 the way to Net Zero.
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Other changes not photographable...

Solar Panels were added to most of the roof surface, which despite its northern slope can collect plenty of energy

Orange-red Hardie Board replaced the exterior paneling.

Many mechanical systems were eventually downsized as the building proved more efficient than the late 90s estimates 
could predict.

Lighting fixtures were modified to fit the daylighting by removing the automatic switches, changing to modern LEDs (the 
building originally had LEDs which were inefficient in terms of efficacy).
  
 Wood treatment and protection was made illegal in Maryland in 2017.  They bought all of it they could find at the time, 
however are currently seeking new green options.  HOwever, many of these have proven to be highly ineffective.

Seven low voltage fans to recirculate the air and create whitenoise. 



LESSONS LEARNED, PROGRESS MADE. NET ZERO REACHED.
“WE’RE NOT RESTING ON OUR LAURELS HERE” - CBF FACILITIES DIRECTOR
Any opportunity for improvement is seized and the opportunity of the Chesapeake Bay Foundation’s new Brock 
Environmental Center in Virginia Beach, Virginia was no exception.  For this task, they returned to SmithGroup and 
Janet Harrison to execute the Foundation’s mission.
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The Brock Environmental Center...

The first commerical building in the United States to be permitted to use its collected rain water as drinking water.
 The Philip Merrill’s water is considered potable, however is not permitted for drinking.

It is Living Building Challenge certified. Requiring it to produce more energy than used for all months of the year.

Produces 83% more energy than it uses, which is placed back into the grid. 

The building is Net Zero in both energy usage, its construction, and continued future use (expected).

It is considered the world’s most sustainable building.



2000 LEED PLATINUM Award - U. S. Green Building Council, Leadership in Energy 
and Environmental Design. First LEED Platinum in the World.

2001 Award of Excellence in Architecture - American Institute of Architects.

2008 Legacy Award of the Year - U. S. Green Building Council, Demonstrating a 
completely green building is an attainable reality.

2012 LaGasse Medal - American Society of Landscape Architects.

AWARDS
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2007 ‘Livable Building’ Award - University of California at Berkeley, Center for the Built Environment.
Energy Star Award for 2006 - U.S. Environmental Protection Agency, Demonstrating superior energy performance.
2004 Coastal Living Award, Places of Work – First Prize - Coastal Living Magazine, Northeast Sustainable Energy Asso-
ciation, Northeast Green Building Award.
2003 Finalist, International Competition - Royal Institution of Chartered Surveyors (RICS).
Regional 1st Place Technology Award - American Society of Heating, Refrigeration & Air Conditioning Engineers.
Awards of Excellence, Grand Prize - American Builders Council Baltimore, Geothermal Well Heating, Thermal and Mois-
ture, Woods & Plastics, Timber Construction.

2003 NOVA Award, Innovative & Creative Building - Construction Innovation Forum, International Competition.
Grand Prize - Washington Building Congress, Geothermal Well Heating, Thermal & Moisture, Star Award Nominee, 
Woods & Plastics, Timber Construction.
2001 Washington Contractor Award, “New Construction” - Associated General Contractors of Metropolitan Washing-
ton, DC. 
Grand Award for 2001, Building Team Project of the Year - Building Design & Construction Magazine.
2001 International Competition, Good Design/Good Business Award - Business Week/Architectural Record.
2000 Merit Award for Environmental Excellence - Associated General Contractors, Build America.


