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INTRODUCTION 



For my thesis, I have chosen a challenging topic; an addition 

to the National Aquarium in Baltimore, Maryland. The National 

Aquarium is arguably the most powerful building on Baltimore's 

Inner Harbor. This makes the addition to be built on the next pier 

a difficult but interesting problem, a problem that is very 

exciting to me. 

The addition should have strong design characteristics for 

three reasons. (1), the National Aquarium is one of Baltimore's 

most notable 'landmarks, (2) the aquarium is a highly visible 

building because of its location on the Harbor, and (3) the program 

calls for a "distinct" building. 

I don't think the addition should achieve its design 

characteristic by imitating or plagerizing the existing aquarium's 

form. This would cheapen both the addition and the original 

building. Neither should the addition try and compete with the 

dominating form of the existing building. This would distract from 

both buildings. So how does one create a unique facility that will 

compliment the existing aquarium? 

I feel the addition can accomplish this in several ways. The 

buildings largest masses should be pulled away from the piers south 

edge leaving smaller, sculptural masses. This end of the pier 

provides a wonderful opportunity to create open, public, people 

spaces on the water's edge, which the program also considers 

important, and therefore should be utilized in this manner. 



The addition's new form should be inspired by composition, 

function, and the surrounding urban landscape. The addition's 

masses should be composed to create a unified whole all of which 

compliment the existing aquarium. The internal functions of the 

aquarium additon should also be a major form generator. This 

addition has great form and function possibilities. And the rich 

urban landscape of the Inner Harbor may also inspire the aquarium's 

forms in shape and materials. 

Although the existing aquarium anmd the addition will be seen 

as one entity with one entrance connected by a bridge, the addition 

should have a different functional organization. The existing 

aquarium has a very set path which keeps the visitor moving from 

exhibit to exhibit. Becxause of this the additon should provide 

a more relaxed, open plan which allows visitors a chance to sit and 

view the sea life. This new functional organization should be 

inspired by urban access to and from the addtion, the exhibits 

within the aquarium and the orientation of the aquarium on the 

si te. 

The aquarium addition also needs to respond to the sea life 

that inhabits the building. unlike the original building which 

houses mostly fish from deeper deptns of the ocean, the addition 

will be home to sea mammals. These animals are accustomed to an 

abundance of natural light that fish aren't used to. The new 

addition must provide natural light and, if possible, fresh air 



during warmer months for the animals well being. This atmosphere 

should compliment the darker interior of the original building. 

I believe that if the addition is designed in the manner I 

have described above, it will be successful in complimenting the 

existing structure while maintaining a character of its own. This 

is essential in the addition's design if it is to be a successful 

addition to the Inner Harbor-. 
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Design Goals 

Design addition to compliment the existing aquarium. 

Design aquarium to fit into urban context. 

Design addition to function well as an aquarium. 

Create a barrier free building for handicapped. 

Personal Goals 

Meet my design goals and create an architecturally complete 

solution. 

Present solution in an exceptional manner. 

Stick to my schedule making above goals possible. 
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In 1964, a 30-year redevelopment plan was unveiled for 

Baltimore's birthplace, the inner Harbor. The plan was necessary 

as the Inner Harbor had become dilapidated and many of its 

buildings were obsolete by the end of World War I. The Harbor had 

seen little use since then. The redevelopment plan had four basic 

goals: 

-Reconstruction of the Municipal Center with a 150' wide 

mall connecting it to the inner Harbor. 

-Construction of office buildings as an extension from 

the new $200 million Charles Center to the Inner Harbor. 

-A broad range of residential developments from low- to 

high-rise buildings. 

-Development of a regional playground to include recreational, 

cultural and entertainment facilities at the water's edge. 

In 1970 , the redevelopment plan was well on its way to 

realization and an aggressive program of activities and free 

entertainment was launched. The goal of these activities was to 

not just draw Baltimoreans to the Inner Harbor, but people from 

suburbia as well. Every Sunday, or "Sunny Sunday" as they were 

called by the Baltimore Mayor Donald Schaefer, activities such as 

fireboat displays, antique fire engine displays, flea markets, 

ethnic festivals, boat races, free concerts and parades could be 
t 

participated in. In 1976 when the Tall Ships left their rendezvous 

in New York for a ten day stay at the Inner Harbor, hundreds of 



thousands of people came to tour them from the suburbs and further 

away. The dream of turning the Inner Harbor into a regional 

playground had been realized. 

Four major projects at the Inner Harbor's edge have 

transformed the Harbor from a regional playground to a national 

and even international tourist destination. These are (1) the $40 

million dollar Convention Center completed in 1977, (2) 

Harborplace, a pair of 2-story market and retail pavilions on the 

north and west sides of the Harbor completed in 1980 , (3) the 

National Aquarium of Baltimore costing $21 million and opened in 

1981, and (4) the Hyatt Regency Baltimore Hotel which was finished 

in 1981 at a cost of $40 million dollars. 

Other notable buildings in the area include I.M. Pei's World 

Trade Center, a 28-story office tower situated right at the water's 

edge; the Science Center on the southwest corner of the Inner 

Harbor with its Imax theater; and the Gallery, a recently completed 

large scale mixed-use development with a parking garage, office 

space, hotel and large retail mall all located on the north side 

of the Harbor. 

Located on pier 3, the same pier as the addtion, are two 

buildings. The Charthouse Restaurant just noth of the site is a 

small, two-story building of brick. On the west side of the 

restaurant is an outdoor deck which is a common place for people 

to have drinks and lunch and dinner during summer months. North 



of the Charthouse is the historic 5-story power House. This 

masonry building now houses three large nightclubs catering to a 

variety of people. For this reason, there are usually large groups 

of people around it at night. The Power House is one of the more 

notable landmarks of the Inner Harbor, 

After 30 years and billions of dollars in both public and 

private funds, Baltimore's Inner Harbor can truly be considered an 

American jewel. The redevelopment plan has succeeded and even 

exceeded expectations. It is a place where tourists can not only 

eat and sleep but also explore historic ships and submarines, 

witness aquatic sea life, see exhibits in the Science Center, dance 

in nightclubs and be entertained by musicians and magicians at no 

cost. There is now a concert pavilion housing live entertainment 

and cultural events on one of the piers. It has become "the place" 

to have major offices located as it is a wonderful spot for 

business people and professionals in the area to eat a brown-bag 

lunch, take associates and clients to lunch, and relax after work 

over drinks and dinner. Water taxis criss-cross the Harbor taking 

people from destination to destination. Piers and dockslips house 

people's private motor and sail boats. The whole Inner Harbor is 

alive night and day with both local people and people from abroad 

strolling its wide promenades and relaxing in its green spaces. 

The Fourth of July fireworks over the Inner Harbor attract 

thousands of people . The entire Harbor is full of boats from all 



over the country. The money these people and others like them 

inject into the local economy is incredible. Another exciting time 

is when foreign naval battleships are brought into the Inner Harbor 

by tug boats and dock at the Harbor for weeks at a time. Tours are 

usually offered of the big navy cruisers. 

The Inner Harbor Redevelopment has affected all of Baltimore. 

Today the city is under going an economic boom. New office towers 

and construction projects are going up every where. And the people 

of Baltimore have a new found pride in their city. This pride is 

well deserved.. If it weren't for the inner Harbor, this 

renaissance in downtown Baltimore would not be nearly as likely and 

certainly not nearly as successful as is now possible. 
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AQUARIUMS 



Aquarium history goes back over one thousand years to Peking, 

China. There the Chin Dynasty kept the first "domestic" goldfish 

as exotic pets. The Chinese developed many color mutations from 

the hardy little goldfish. However, it wasn't until the Industrial 

Revolution that technological developments allowed for the keeping 

of a wider range of aquatic life in simulated environments. 

The first public aquarium in the world was opened in the 

gardens of the Zoological Society of London in 1853. The fish of 

the aquarium were kept, in table tanks similar to those found in 

many homes today. The aquarium used a "fountain" water circulating 

system where the water was pumped to a high level cistern, 

overflowed into a series of tanks and then overflowed into a 

cistern below to be recirculated. This aquarium circulation system 

was the model which was developed and improved upon by other 

aquariums to be built later. 

The success of the London aquarium inspired other cities to 

follow, aquariums in cities such as Brussels, Paris, and Amsterdam 

became more elaborate and gradually two styles of aquarium 

architecture developed. The Continental aquariums of Europe tended 

to use rock work to simulate one large grotto. Rock work was 

suspended from the ceiling and extended from aquarium tanks out of 

the wall forming gothic columns and arches. This was the approved 

and accepted style of aquariums in Paris, Hanover and other 



Continental European cities. 

The British did not approve of the flamboyant "mock ruins" 

common to the Continent. They focused on aquariums as scientific 

buildings rather than a show place for fish. Thus, their aquariums 

were built on the Ruskin principle that "buildings for scientific 

purpose should be plain and useful in all things, in appearance as 

in fact." Newer aquariums built at the Crystal Palace in London 

as well as in Brighton, Chicago and other cities all used a 

classical style. Some argue that this classical order was an 

effort to relate' aquariums to museums which were built in the style 

at this time. 

Today's modern aquariums show how much aquarium design has 

evolved; from the 20 gallon tanks of the London Zoological Society 

to the 300,000+ gallon tanks common to aquariums in places like 

Monteray Bay, California and Boston, Massachusetts. With these 

impressive, large scale presentations of aquatic life comes 

complicated systems for manufacturing and maintaining water 

habitats which helps aquatic life flourish in their simulated 

environment. Obviously, the most important element in an aquatic 

environment is the water quality itself. In a closed water 

circulation system, such as the one to be used in this project, 

the water is synthetically produced in brine tanks. It is 

important that the initial quality of that water be maintained. 

The most damaging changes to water quality come from the 



inhabitants themselves. Pollutants that must be removed from water 

include feces and uneaten food. Furthermore, oxygen is absorbed 

from the water by fish and must be replaced. To maintain a stable 

water habitat, water is constantly recirculated from tanks to water 

treatment and filtering systems. Other important determinants in 

water habitat stability are light and temperature. Each affects 

the water quality and often they are specific to a species. They 

must be closely regulated to ensure healthy aquatic life. 

Unlike zoos, today's aquariums are thought of as educational 

and research facilities rather than a place to laugh at the antics 

of certain species. An entire environment is presented to the 

observer in exciting ways. This is what makes aquarium design so 

challenging and interesting. 
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THE NATIONAL AQUARIUM 



Building a large scale aquarium in Baltimore's Inner Harbor 

was the brain-child of Robert C. Embry Jr., then Baltimore's 

commissioner of housing and community development. There had been 

an attempt to build a major aquarium 30 miles south in Washington 

D.C. designed by Roche and Dinkaloo. But this project was scrapped 

and Embry saw building an aquarium as an opportunity that would 

boost Baltimore's ambitious Inner Harbor redevelopment plan. 

In 1981, the National Aquarium in Baltimore (so called because 

of the failure to build the aquarium in Washington D.C.) opened its 

doors to the public and has since greeted more than one million 

people a year. 

The National Aquarium was designed by Cambridge Seven, the 

same firm that did the New England Aquarium in Boston. Baltimore's 

aquarium was originally to be on a site adjacent to the Science 

Center away from the water because it was thought the two 

building's contents complimented each other. However, after the 

initial programming was completed and the scale of the building was 

determined, it was decided that the aquarium was too big for its 

site and dwarfed the Science Center. principal-in-charge Peter 

Chermayeff suggested it be moved to its present location on pier 

2. This idea met instant approval. 

"Architecture is not the issue. The new aquarium's form is 
conceived as merely a device for organizing a progression of 
experiences so involving that you forget about the architecture." 

-Peter Chermayeff 



The design that evolved is based on pedestrian flow through the 

building. The aquarium has a continuous one-way, non-detouring 

path. This was done to get more efficient use out of a small 

amount of space and a tight budget. Thus, the whole experience of 

the aquarium is orchestrated with "a clear beginning, climax, 

release and conclusion not unlike that in a film or book." 

The building form in which this experience is orchestrated 

happily is successful architecture as well. Although the 

reinforced concrete shape is somewhat boxy and bulky, this is 

greatly relieved by the protruding oval form from the south side 

and the great glass pyramids which gives the building a dynamic 

form as if it is "reaching out to the sea." On the west face of 

the building is a brightly colored mural reminiscent of signal 

flags or burgees. The only side which retains its boxiness is the 

east side which has little excitement. 

The aquarium experience begins on the third level of the 

building (the first two levels are occupied mostly by the extensive 

mechanical systems necessary in aquarium design). visitors go up 

an escalator underneath the large entrance pyramid to the main 

lobby. Hear the visitor is greeted with the sight and sounds of 

water bubbling up floor-to-ceiling clear tubes. The experience has 

begun. The main exhibit area, which is entered into next, is a 

great open space 4-stories high. At the base of this space is the 

whale pool with two Beluga whales. This pool can constantly be 



seen as one works up through the exhibits. The atmosphere of this 

space is like that of an underwater world. The lighting is subdued 

with the sounds of the whales splashing and blowing water below. 

Ramps move the visitor to level after level, criss-crossing the 

large open exhibit space. The climax of the experience is the 

tropical rain forest at the top of the aquarium located under the 

second larger glass pyramid. Here one can see tropical birds, 

animals and plant life, hear the birds singing and flying about, 

and smell the aroma of a rain forest. There is also beautiful view 

of Baltimore's Inner Harbor. Coming down through the middle of the 

ring tanks is the release of the experience. The top tank 

simulates a choral reef with a horizon painted above the tank. As 

the visitor descends down the scissor ramps, he or she enters the 

shark ring tank. Finally, at the bottom of the ramp, the visitor 

gets one last view of the whales before exiting out passed the gift 

shop. 

There have been a few warranted criticisms of the National 

Aquarium. The first is handicapped access. Although the building 

is accessible to wheelchairs, it is a difficult task moving through 

the building. Wheelchairs often have to back track the opposite 

way of the established path in order to get to an elevator. 

The other criticisms of the building are due to its tremendous 

popularity . The building was designed to take in 650,000 visitors 

annually, a figure which people thought extremely optimistic. The 



Science Center was only bringing in around 150,000 visitors 

annually. The anticipated staff necessary to handle these crowds 

and the exhibits was 60 employees. In the aquarium's first full 

year, the attendance was over double what was projected and the 

staff had to be increased. Today the aquarium employs 120 people. 

This caused obvious cramping in the facility. When the aquarium 

is full, and this often the case, the galleries and aisles become 

claustrophobic. This, however, is relieved somewhat by the large 

open central space. Also, when the aquarium is at or above 

capacity, it becomes very difficult to see many of the smaller 

exhibits. Partitions between the smaller tanks make access 

difficult and often people feel pushed and shoved along their way. 

For this reason, the addition should have a more open, relaxed 

interior. Another problem arose with the dolphins which were 

originally located where the whales are now kept. The dolphins 

constantly attracted large crowds around their centrally located 

tank. At night, when the aquarium didn't have an evening function 

(as it often does), cleaning crews had to work. The sensitive 

dolphins weren't given enough rest. Stress was also caused by the 

constant vibrations of the aquariums main turbine pumps located 

below the tanks and by the low lighting levels which tropical 

mammals such as dolphins are unaccustomed. Shortly after the 

aquarium opened, one of the four dolphins died because of this 

stress. The necessary environment for the dolphins was not 



considered enough in their tanks design. The additon should 

minimize these stresses by placing mechanical areas away from 

dolphin tanks and introducing natural light to these mammals. 

Holding tanks for the cetaceans away from the crowds as asked for 

in the program should also reduce stresses on these mammals. 

On the whole, the National Aquarium in Baltimore is a 

successful and popular piece of architecture. It adds life to the 

Inner Harbor and is its main attraction. Any addition to the 

aquarium must be done to compliment the existing building but must 

not cheapen it through imitation. 
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INTRODUCTION 

The first thing the reader will notice about the case studies 

I have selected is none of them are aquariums. A thorough study 

of the National Aquarium was done, and I feel this was an adequate 

study of aquarium design. 

The case Studies I have included all have elements in their 

design which I feel may be appropriate for the National Aquarium 

addition. It's these elements that I have focused on in writing 

about the case studies. The case studies show additions to 

important buildings, designing in urban contexts, creation of 

public places for people, and designing buildings to become non-

buildings. These elements as well as the addition's functional 

needs are all important in the final solution. 



The Des Moines Art Center was originally designed in 1948 by 

Eliel Saarinen. Sarrinen's building is a low, horizontal, mostly 

one-story building of native flat stone. In 1968, I.M. Pei 

designed an addition to the Art Center which completed a courtyard 

by adding to the open end of Saarinen's U-shaped plan. Pei1 s 

addition is typical of his "brutalistic" style which he was 

designing in at this time. However, his addition is largely unseen 

from the building's approach. 

In 1985, Richard Meier's addition to the Art Center was 

completed. It is this addition that I am interested in as a case 

study. The addition has many things in common with the National 

Aquarium addition. It is an addition to a building of major 

architectural importance. The site is fairly similar to mine in 

that it is highly visible in an open area. The only difference 

is, where the Art Center is located on an open lawn, the National 

Aquarium is located on open water. And the way that it is designed 

is similar to the way the aquarium addition needs to be designed 

do to site conditions. Meier has pulled the major part of the 

addition away from Saarinen's building and "bridges" the two 

buildings with a glass hall. 

Meier's approach to the 28,000 square foot addition is to 

divide it up into three separated smaller units and then weave 

these through the building. The first unit is attached directly 

to Saarinen's building and expands gallery and storage space. The 



second small unit is, in my mind the most successful. It houses 

a restaurant and meeting space and is situated in the Art Center's 

courtyard. The restaurant is a white porcelain and glass curve 

typical of Meier supporting a granite cube which serves as the 

meeting place. This "piece" enlivens the courtyard and becomes a 

meeting place for the three architect's works. 

The third and by far largest unit is north of the Saarinen 

building on axis with the restaurant. This building is three 

stories tall and contains 20,000 square feet of exhibition space. 

The building's form is of white porcelain "loops, lintels, posts, 

curves, fins and other energized elements" anchored by another 

protruding granite rectangle. The granite is supposed to be 

sympathetic to Saarinen's original stone building. I believe, 

however, that it either does not work as intended or there is just 

too much shining white porcelain pulling the eye away from the 

original structure. This portion of the addition is too dominating 

for the rest of the Art Center. 

The Des Moines Art Center shows both how to integrate new 

design elements into an established form and how to overwhelm this 

original form. I think the idea of weaving new elements into an 

existing building is worthy of consideration in the National 

Aquarium addition. When done successfully, the addition becomes 

a part of the original building rather than a pinned on 

appendage. 



The Staatsgalerie Museum in Stuttgart recently completed an 

addition designed by James Stirling. The original Staatsgalerie 

is a neo-classical building constructed in 1837 with a U-shaped 

plan. Stirling responds to the original building with a u-shaped 

building similar in materials and scale. 

What interests me about Stirling's Staatsgalerie addition are 

the building forms he uses in this urban context. As Charles 

Jencks writes, the building has an "attitude of collage, the idea 

that the new building should both support and contrast with the 

existing urban fabric." The building is designed with the gallery 

space forming a heavy mass atop a large terrace that acts as the 

building's base. This fits well with the large scale of the 

original museum next door. However, Stirling then breaks down the 

forms into a series of smaller articulations that sit in front of 

the galleries. These are embellished with brightly painted steel 

windows which match the equally bright handrails throughout the 

rest of the building. This is certainly in contrast with its 

neighbors but works well with the larger, heavier building pieces. 

Another element that attracted me to the Staatsgalerie is the 

abundance of terraces, plazas and gardens whose success has been 

proven by the people who are always utilizing them. To enter the 

addition, the visitor goes up to the approach terrace situated 

above the street. From this terrace, one can eat lunch from the 

cafeteria, survey the city, or look back at the buildings colorful 



forms. The galleries also all open out to a terrace which has as 

its center a large, open drum where the sculpture garden is 

located. This space has two powerful entrances; a spiraling ramp 

from above and stairs from the upper terrace. This round void is 

a very successful design element. 

Stirling's Staatsgalerie is appealing in its composition of 

colorful forms set in an urban context. It is a large scale 

building broken down into smaller pieces scaled to the user. 

Because of its scale, the decks and terraces are not overwhelmed 

by the building, making them pleasant places to observe the museum 

in its setting. These elements I feel may apply to the National 

Aquarium addition. 



The third case study I have chosen interests me for several 

reasons. The Oakland Museum designed by Kevin Roche and John 

Dinkaloo is a great example of a building becoming a non-building. 

In so doing, it creates leisurely outdoor space easily accessible 

to galleries. Similar design goals may be appropriate for the 

National Aquarium addition. 

The museum is comprised of three galleries. The roof of one 

gallery becomes the terrace in front of the gallery above it. The 

top gallery's roof is landscaped creating a park over the entire 

building. The building itself is essentially invisible. Access 

to the outdoor spaces is easy from all the galleries giving 

visitors the opportunity to move easily form one environment to 

another, in places, plantings move easily from outdoors to indoor 

gallery space. The outdoor gardens and terraces can accommodate 

the exhibitions as well as being ideal for leisure activities. 

Also contributing to the garden's success is the orderliness of the 

plantings. The orderly greenery compliments the structure of the 

building as well as the site. Overgrown, random pla z s  would be 

somewhat discomforting in this urban setting. 

The idea of a building becoming a non-building interests me. 

However, in my opinion, the Oakland Museum misses an opportunity. 

The building is well hidden from the users eye with all the 

terraces, trees, and plants. This park covers a substantial area-

four city blocks and gets somewhat tiresome. Why not pop a few 



architectural elements from below into this park in a carefully 

controlled manner? A sculpture garden of architectural pieces 

could be created from protruding architectural elements. This 

would give the gardens an element of surprise and also bring the 

building outdoors just as the park is brought indoors. The Oakland 

Museum is an interesting case study in a non-building form and the 

creation of appealing outdoor space. The approach of terracing the 

building to create both outdoor and indoor space may be necessary 

in the National Aquarium addition do to the large program and a 

cramped site. 



PROGRAM 



PREFACE 

I have chosen to adopt the program assembled by the National 

Aquarium for the 1986 addition competition for several reasons. 

This program meets USDA regulations governing the "captive care 

and maintenance of marine mammals." The program gives an in depth 

description of the back up areas and mechanical space required for 

proper building and water environment upkeep. And the addition 

program emphasizes the importance of its "fit" with the existing 

aquarium and into the context of the site. One detail of the 

program which I plan to ignore is providing a place for the U.S.S. 

Torsk on the site (2d). I feel this compromises the other goals 

of the program as well as what I want to concentrate on during my 

thesi s. 

In general, this program is consistent with my design goals 

and following it provides a good skeleton from which to begin 

design. 



Square Footage Analysis of program 

Demonstration Area 1 6 , 0 0 0  
Seating 1 2 , 0 0 0  
Tank 4 , 0 0 0  

Holding Tanks 3 , 5 0 0  
Whale Tank 1 , 9 0 0  
Dolphin Tank 1 , 2 5 0  

Ancillary Spaces 1 8 , 0 0 0  
Total 1 5 , 0 0 0  
+  2 0 %  Circulation 3 , 0 0 0  

Environmental Support 1 3 , 3 8 0  
Filtration 3 , 5 0 0  
Brine Tank 1 , 0 0 0  
Resevoir Tank 4 , 0 0 0  
Isolation System 1 , 9 0 0  
Isolation System 3 5 0  
Water Treatment 4 0 0  
+  2 0 %  Circulation 2 , 2 3 0  

Support Areas 1 , 0 8 0  
Animal Treatment 4 0 0  
Food preparation 5 0 0  
+  2 0 %  Circulation 1 8 0  

Pinniped Exhibits 7 , 0 5 8  
Sea Lions 1 , 1 0 0  
Walruses 1 , 3 0 0  
Harbor Seals 3 8 5  
Grey Seals 8 2 0  
Fur Seals 1 , 1 0 0  
+  5 0 %  Circulation 2 , 3 5 0  

Pinniped Filtration 4 , 7 0 5  

Pinniped Isolation 3 , 0 0 5  
Tank 1  1 , 3 0 0  
Tank 2  8 2 0  
Tank 3  3 8 5  
+  2 0 %  Circulation 5 0 0  

Misc. Gallery Space _ + 7 , 5 0 0  

Outdoor public Spaces _ + 7 , 5 0 0  



PHASE 1 
DESIGN PROGRAM REQUIREMENTS 

1. Hie new Aquariun facility must be distinctive in its own right while 

acknowledging and, where appropriate, coiplesnenting the existing Aquariun, 

Power Plant, Chart House restaurant, and the surrounding open spaces en 

the piers. 

2. With the creation of the new toiariim facility, a nautical theme Will be 

established for the south end of Pier 4. To connect the Aquarium facili

ties on Piers 3 and 4, and to emphasize the marine-oriented identity of 

those facilities, the following concepts should be incorporated: 

a) A one-price adnission. Most preferably through one, but 
% 

^ 

not more than two gates. 

b) Traffic flew patterns which adequately control and dis

tribute visitors throughout and between the several 

Aquariun facilities and improves the handling of crowds 

within the existing building. Major attention must be 

given to anticipated attendance/capacity relationships. 

c) The development of a concept of a mini-park which incor^ 

porates those portions of Pier 3 and 4 which are or will 

become dedicated to marine life. (See Site Definition.]. 

d) Inclusion of the existing marine museum consisting of 

the Lightship Chesapeake, U.S.S. Torsk, and miscellansous 

land based exhibits. (See No. 11 below.) 



3. Among others, the following facilities are required within the new 

Aguariun structure: 

a) As a focal point a 1,500 seat anphitheatre. (Focusing 

into the Primary Demonstration Tknk). 

b) Ancillary Spaces (In Net Usable Square Feet). Allow 

13,000 to 15,000 total net usable square feet. 

1. Spaces for Visitor Amenities 

- Interior Food Service Area, accessible to outside 
(5,000 S.F.) 

- Security and First Aid Areas (144 S.F.? 12 x 12) 
- Male and Fonale Staff Locker Roans, Restrocms/ 
Showers (1,500 S.F. combined) 

- Restrocms as required by code. 

2. Educational and Conference Areas. 

- Three (3) Classrooms and Meeting Rooms 0 600 S.F. 
each (1,800 S.F.) 

3. Research and Labs 

- Ten (10) spaces @ 100 S.F. each (1,000 S.Fi) 
- Veterinarian and Secretary (500 S.F.) 

4. A±ninistrative Areas 

- Four (4) to five (5) Offices plus Secretary's 
Station (1,000 S.F.) 

4. The new facility and its mini-park environs should allow for doubling the 

existing visitor capacity. Current Aquariun capacity of 3,000 persons is 

raintained at a flew rate of 850 persons per hour at the existing facility 

and within the peak hours of 10:00 A.M. to 4:00 P.M. in peak season from 

Memorial Day to Tabor Day. The na* facility should be expanded to serve 

12,000 to 14,000 persons over a twalve hour day. The 1 jtraffic flow 

of the existing facility should be complemented by more oppn flow pattern.*? 



within the mini-park to the museun ships and to the anphitheatre facility. 

The integration of the twD Aquariun facilities, the museun ships, and 

pedestrian open space into one thematic program which is marine oriented 

and appealing to all age groups is essential, 

5. The New Aquariun facility is to be an enclosed year round facility with 

the capability for exposure to open air and sunlight during the Stumer 

season. 

6. Circulation between the Aquarium facilities on Piers 3 and 4 should be 

designed to meet the objective of an integrated marine program. The 

appropriate nunber of bridges and/or building connections should be 

planned to accaiplish thematic unity. However, the slip of water between 

Piers 3 and 4 shall remain opal. Bridge and building connection (sup- , 

ports) may penetrate the slip, provided that miminun six (6) foot 

vertical clearance and 30 foot horizontal clearence for the passage of 

boats is maintained. 

7. The entire Aquarium canplex must be designed to canplanent and blend into 

the conposition of structrT-es and open spaces in the Inner Harbor Basin 

and the Shoreline area extending from the Jones Falls to Light Street 

and frcra Pratt Street to Key Highway. To the west of Pier 4 the existing 

massing of buildings and treatment of the open spaces should be treated 

as a "given?. To the east of Pier 4, it should be assured that the 

ultimate urban design characteristics will be similar to the existing 

massing and composition of structures and open spaces in the west half of 

the Inner Harbor. 

8. Pedestrian access to the waters edge around the new £quariun facility 

shall be maintained in a minimum width of 25 feet. 



Parking for the new facility will be accomodated at various surrounding 

locations including: 

- The expanded garage across frcm the Vforld Trade Center Building. 

- Piers 5 and 6. (interim) 

- A future garage off East Lcmfaard Street near Market Street, 

- A future garage structure in the development parcel just 

east of the IEM Building. 

MINIMUM CCNCEENS AND SPATIAL REQUIREMENTS 

The following will hriefly outline the Aquarium's needs and concerns 

in the development of any concepts for our Phase 2 expansion project. In

cluded in this outline are areas or services that must be incorporated for 

our patrons' ocmfart, items necessary for staff support of such a facility 

and the minimun spatial requirements for a variety of specimens under con

sideration. 

With regards to the specimen spatial requirements, these have been 

derived frcm the USDA regulations governing the captive care and main

tenance of marine manuals. These regulations were promulgated in Sep

tember of 1976 and later revised in July of 1979. It is our current 

understanding that the spatial formulae that these dimensions have been 

based on are being or have been revised again by the USDA. This un

doubtedly will have some future impact on the overall dimensions 

given herein, therefore, all dimensions should be taken as minimum 

at the present time. 



A. gmCERN- DEMCNSTOflTIGW AREA, 

This area is to be ccmposed of a system of tanks comprising 

a primary demonstration shew tank that will be viewed by the 

public, holding tanks to serve as primary enclosures for the 

marine manuals, and isolation tanks and systens as required 

under the USDA regulations. While the final shape of the primary 

demonstration tank is open to design concepts, the dimensions 

below should be taken as the minimiiri requirements. 

The primary demonstration area will require a stage with an 

adequate back-up area for the presentation of cetacean demonstra

tions. 

1) mCNSTRATICN AND HOLDING TANKS 

Primary Demonstration Tank: (1,500 Seat Amphitheatre) 

Dimensions are: 100' long x 40' wide x 12' depth at either 
end with a 20' depth at the center. Both 
the length and the width must be open sur
face area with no over hangs. A tapered 
bottom may extend from the ends to the 
center leaving a 50* length at the 201 

depth. Estimated Cubic Feet - 75,000, 
Gallons - 561,375. 

Holding Tanks: . (Please maximize these sizes and volunes) 

A. Qie circular shape 40' to 50' diameter, 
10" to 12' deep. 12,560 to 23,550 
cubic feet. 94,012 to 176,272 Gallons. 

B. Cne circular 40' diameter by 6* depth; 
7,536 cubic feet, 56,407 Gallons. 



Connecting Flumes: Depending upon the final conceptual ccnfigu-

raticn reached, it may be necessary to connect the. holding tanks 

to the primary demonstration tank by means of flimes. Their 

dimensions will depend upon the species concerned. 

— Che 8' to 12' wide x 10' depth flume, and Whale 

— Csie 6' wide x 6f depth flume Dolphin 

2) ENVIBCEMENTAL SUPPORT APEAS 

Filtration Area - As the above systems will need to be operated 

as closed, synthetic systans, a large suitably supplied filtra

tion area will be needed. Approximately 8, 8* diameter high- ' 

rate sand filters will be required to handle any of the above 

options. Since each filter will require seme 141 to 16* fran 

the center of cne filter to another, an area of approximately 

70' x 50' will be needed to site the filters, plumbing, punps, 

etc. This covers sane 3,500 sq^re feet. The filtration rocm 

will also need to be at least tWD stories high. 

Brine Tank - A brine tank is needed to manufacture the synthetic 

salt water in which the cetaceans will live. Due to the size 

of the systan options above, a tank of 75-100,000 gallon capa

city would be needed. Adjacent areas for punps and plunbing 

will also be needed. 

Reservoir Tank - A reservoir tank is needed to store large 

amounts of the salt water if the system needs to be lowered. 



Anticipated needs wsuld be seme 50% of the above system 

plus the demonstration tank. Adjacent areas tot punps, etc. are 

also needed. 

Isolation Systems - The ability to totally isolate mrine mammals 

in their own separate systen should they become ill is required 

under the USDA regulations. Dimensions are: 

- One at 501 diameter x 12' depth and 

- One at 20' diameter x 6' depth 

Additional support and access space is also required as well 

as a filtration area separate from the primary filtration area. 

Water Treatment - Hie following are areas necessary to the sup

port of the environmental areas. 
> 

1) Ozonation Treatment Room 

2) Back Wash Retrieval Tank 

3) Chemical Feeder Area 

4) Chemical Storage Roan 

General Space - Hie final design must be such that each access 

to and from all areas is made available for the transport of 

the cetaceans and the like. Adequate staging areas to and 

from the outside are also needed. 

3) SUPPORT AREAS 

Animal Treatment Area - This is an area adjacent, or with easy 

access, to both the holding tanks and isolation tanks. It is 

needed should direct physical work need to be unctertaken on 

any cetacean. 

raw 



Food Storage/Preparation - A large area for a kitchen, cooler, 

and freezer is necessary to service the above listed cetaceans. 

Minimum estimated freezer and cooler space would be 15' x 15' 

x 8* each. The kitchen or food preparation area would be of 

about the sane size. 

Staff Area - (See No. 3, page 27 above.) 

ANCILLARY PINNIPED EXHIBITS 

Ihe following will outline minimal! spatial requirements as they 

presently exist under the USDA regulations. These exhibits may be 

incorporated singly or in a grouping to add to the expansion but must 

be kept separate frcm the cetacean areas. Doncnstraticns in these 

areas are not anticipated. 

SEA LICN DISPIAY: 6 Adult Animals 

- Minimum Dry Surface Area - 610 sq. ft. 

- Miniimm Cpen Pool Surface Area - 410 sq. ft. 

- Minimum Pool Depth - 41 (8 * preferred) 

- Minimum Volune (4* depth) - 12,000 gallons 

WALRUS DISPIAY; 4 Mult Animals 

- Minimum Dry Surface Area - 778 sq. ft. 

- Minimum Open Pool Surface Area - 521 sq. ft. 

- Minimum Pool Depth - 6' (12' preferred) 

- Minimum Volume (6* depth) - 23,500 gallons 



HARBOR SEAL DISPLAY: 6 Adult Animals 

- Minimum Dry Surface Area - 230 sq. ft, 

- Minliraiti C£en Pool Surface Area - 155 - sq. ft. 

- Mininum Pool Depth - 3f (8* preferred) 

- Miniirain Volume (31 depth) - 3,500 gallons 

GREY SEAL DISPLAY: 4 Adult Animals 

- Minimum Dry Surface Area - 490 sq. ft. 

- Minimiin Pool Surface Area - 330 sq. ft. 

- Minirron Pool Depth - 51 (101 preferred) 

- Minimum Volume (5* depth) - 12,300 gallons 

EUR SEAL DISPIAY: 6 Adult Animals 

- Mininuii Dry Surface Area - 610 sq. ft. 

- Miniraun Cpen Pool Surface Area - 410 sq. ft. 

- Minimuii Pool Depth - 4' (20' preferred) 

- Minimiin Volune (4* depth) - 12,000 gallons 

Filtration areas for the above displays will require a surface area 

approximately equal to that of the cartoned dry and pool surface 

areas. These systems would be incorporated into the brine and re

servoir systens listed above. 

Pinniped Isolation Area:" Again, as required under the USDA regula

tions, a separate isolation area for pinnipeds must be incorporated 

into the design. Such an area will need separate filtration, dry 

spaces, and several tanks based upon the dimensions given for pinni

peds above. 



r 
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Other Display Areas: As space permits, additional displays (i.e., 

fish, graphics, etc.) may be incorporated into this overall design. 

C- PATRCN SUPPORT AREAS 

The following will briefly outline those areas and concerns that 

must be incorporated into any expansion design for patron support. 

Each will also need the requisite support space to ensure a smooth 

operation. 

Cetacean Demonstration Area 

A st ad lure-like structure seating approximately 1,500 persons 

will be required. It must be structured so as to incorporate with 

j- the existing facility in a smooth, effective manner. 

Visitor Services and Amenities: (See #3, page 27 above.) 

D. TRAFFIC FICW PAil'JLKHNS 

Any design will necessitate a thorough study of existing traffic 

within the existing facility and how a new facility will integrate 

with it. The concept of a single price admission is ccnsicfered 

desirable to the overall operation of both facilities. No more 

than two (2) admission gates should be provided. How the expansion 

will interface with the existing facility is of prime consideration. 

11. As much of the existing Maritime Pier as practicable should be re-incor

porated into this project. 

Today, the main attraction is the U.S.S. Torsk (SS423) with the Lightship 

Chesapeake acting more as a bonus than an added attraction. Consequently, 

one ticket will get one aboard both boats. The Tbrsk has a guicted tour 

* 



which lasts approximately 15 minutes, but the Lightship tour is not struc

tured. 

Hie peak touring season is between Memorial Day and Labor Day where

in 900 to 1,100 tickets are sold per day. The iraxiirain nvmber of people 

who can tour the Torsk at one time is 20 people, therefore, the waiting 

line to board the Torsk can get rather lengthy.. Often, school tours are 

reserved. 

The attraction second to the U.S.S. Torsk is the Periscope located 

at the end of the Pier. The kids as well as adults enjoy looking at the 

surrounding structures on the Inner Harbor. 

U.S.S. TORSK - Approximately 311'-2" Long? Beam 27'-2" 

CHESAPEAKE LIGHTSHIP - 133'-3" Long? Beam 30,-0" 
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APPENDIX 



AQUARIUM DATA 

New Enaland Baltimore 

Total Designated Site Area 80,714 SF 160,3 23 SF 

Building Foot Print Area 

Building Program Area 

Plaza Area 

Expansion Foot Print Area 

Expansion Program Area 

23,000 SF 

77,300 SF 

25,304 SF 

23,748 SF 

30,000 SF 

143,071 SF 

33,000 SF 

2 3 , 500 S F 

79,691 SF 
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Cambridge Seven Associates, Inc. 1050 Massachusetts Avenue 
Cambridge, Massachusetts 02138 
617 492-7000 

15 East 26th Street 
New York, New York 10010 
212 S39-4220 

NATIONAL AQUARIUM 
Baltimore, MD 

Size: 

Total Gross Square Footage 143,071 
Total Net Square Footage 128,763 

Breakdown 
Public Galleries/Lobby 33,237 
Exhibit 21,164 
Administrative 15,213 
Building/Exhibit Support 7 3 , 40 2 

Total 143,071 

Costs: 

A. Pier Reconstruction and Installation of 
Piles for New Structures (1977 dollars) $ 1,080,000.00 

B. Main Building including Built-in Aspects 
of Exhibits, Pier Deck, Landscaping and 
Site Furniture (1978 dollars) 17,530,615.0 0 

C. Exhibits 1,044,570.0 0 
Graphics Fabrication S217,382.00 

(1978 dollars) 
Habitat Construction 726,688.00 

(197 3 dollars) 

Total Project Costs* $19,655,185.00 

(Excluding Architectural and Engineering Fees and Inflation 
Adjustments (1977-1978 dollars) 



Cambridge Seven Associates, Inc. 

NEW ENGLAND AQUARIUM 
Boston, MA 

1050 Massachusetts Avenu« 
Cambridge. Massachusetts 02138 
617 492-7000 

15 East 26th Street 
New Yorfc, New Yorfc 10010 
212 889-4220 

Size: 

Total Gross Square Footage 77,300 S 

Costs: 

A. Main Building Including Exhibits 
(1969 dollars) 

B. Lobby and Auditorium (1975 dollars) 

C. Plaza Fountain (1980-1981 dollars) 

D. Plaza Sculpture (1982 dollars) 

Total Project Costs* 

54,400,000.00 

1,100,000.00 

750 ,000 .00 

350,000.00 

$6 ,600 ,000.00 

* Excluding Architectural and Engineering Fees and Inflation 
Adj ustment. 



NATIONAL AQUARIUM IN BALTIMORE 

BALTIMORE, MD. 
PROJECT STATISTICS 

A. Total Designated site Area 160 ,323 5 .F 

B. Plaza Area 88 ,000 S .F 

C. Building Foot Print Area 30 ,000 S .F 

D. Total Building Net Square Footage 128 ,763 S .F 

E. Total Building Gross Square Footage 143 ,071 s .F 

Breakdown A 

Use Group: 
1. Public Galleries/Lobby (Public 

Circulation Only) 33 ,287 s .F 
2. Exhibit (Includes Habitat Only) 21 ,164 s .F 
3. Administrative (includes all Curatorial, 

Research and Offices) 15 ,218 s .F 
4 . Building/Exhibit Support (includes all 

Building Mechanical, Life Support 
Mechanical and Exhibit Back-Up) 73 , 4 0 2  s  b V 

Tot al Gross Square Feet 143 ,071 s  . F 

Bre akdown B 

Use Group: 

1. Exhibits and Public Circulation 
(includes Immediate Exhibit 3ack-Up) 54 , 1 3 6  s  .F 

2  .  Lobby and Public Facilities 8  , 6 0 3  s  #  p 
3 .  Auditorium and Support Areas 3 , 6 5 7  s  . F 
4 . Educat Lon/Curator ial/Research 6  , 6 6 1  s  .F 
5 .  Administration/Staff 8  , 9 2 8  s  ..F 
6  .  Service/Maintenance/Food Service 9 ,759 s  .F 
7. Mechanical Systems (includes Building 

Mechanical and Life Support Mechanical 35 ,525 s  .F 
3 .  General Buiding Circulation (does not 

include Public) 15 ,747 s  .F 

Tot al Gross Square Feet 143 ,071 s  .F 



FINAL COSTS INCLUSIVE OF ALL CHANGE ORDERS 

General Requirements $ 1,350,000 
Site Work - Contract #1 1,450,000 
Site Work - Contract #2 500,000 
Concrete 5,000,000 
Masonry 175,000 
Steel 1,040,000 
Carpentry 350 ,000 
Moisture Protection 350,000 
Doors and Windows 1,100,000 
Finishes 750,000 
Specialties 160 ,000 
Equipment 130 ,000 
Furnishings 25 ,000 
Special Construction 1 , 200 ,000 
Conveying Systems 750 ,000 
Fire Protection 170 ,000 
Building Mechanical and 

Life Support 3 ,330 ,000 
Electr ical 1 ,150 ,000 

TOTAL TO CLIENT, BY GENERAL CONTRACTOR $13,980,000 

Contractor Construction Delay 
Costs and Loss: 

Concrete Work 1,000,000 
Glazing and Rockwork 1,000,000 

Contractor Under Bid 2,000,000 

TOTAL REAL COST, TO GENERAL CONTRACTOR $22,980,000 

Major Exhibit Items NIC 
Habitat Furnishing 726,633 
Graphic Exhibits 317,882 
Audio-Visual Exhibits 150,000 

TOTAL 1,150,000 

Office 
An imal 

Furnishings, Start-up Operations, 
Procurement (Bill Flynn) 
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