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Sand Island’s Research/Outreach component offers researchers the option 

conducting freshwater or marine research.  Easy access to seawater is not as easy 

to find in this side of the island and having helpful neighbors is always good to 

have in creating partnerships.  Upon further investigation, the Sand Island site 

location may soon not be available.  Pressure in building more industrial shipping 

facilities has made it nearly impossible to afford this parcel of land, therefore 

Scheme #2B was created as an alternative for the Research/Outreach 

component. 
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Scheme #2B 

Research/Outreach – Oceanic Institute  

For Scheme #2B, both the CTAHR Building (AO) and the Waimanalo Old Dairy 

Farm (CO) from Scheme #2A will be used, but in substitution of Sand Island, the 

Oceanic Institute (RO) will be used for the Research/Outreach Component, see 

figure 107.  In Scheme #2B, all of the site locations, like Scheme #2A, can be found 

on the south eastern parts of the island.  These locations offer great opportunity for 

Aquaculture activity without having to drive the distance.   

 

One of the major differences between the Sand Island site and Oceanic Institute is 

the fact that the Oceanic Institute already has a facility that they are using to 

conduct their own research, and Sand Island is an empty parcel of land.  Instead 

of building a new facility, the University of Hawaii could partner with the Oceanic 

Institute and use their facilities to help conduct research for the benefit of their 

Figure 107: Scheme #2B: Three Sites: Oceanic Institute, Waimanalo Old Dairy Farm, and the 
CTAHR Building at the University of Hawaii at Manoa. 

WAIMANALO 
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institution.  Instead of competing with each other for grants, the University of 

Hawaii and Oceanic Institute could work together in receiving grants. 

In addition, Oceanic Institute has all of the necessary resources available.  In fact, 

they have more than enough free and un-used space to house their program 

needs, and the University of Hawaii System-wide Aquaculture Program needs.  

Their facility currently has a learning center, wet labs, tank areas, and residences.   

In expanding their program, the only space that would need to be added is 

Aquaculture Pond Areas.  Figure 108, shows a map of the existing facilities at the 

Oceanic Institute.  Scheme #2B proposes to remove two of the parking and on-

site storage areas on the west end of the site, and replace them with Pond Areas.  

Also, the three existing ponds on the eastern end could be combined to make a 

larger pond area that could be used in aquaculture production/testing.  And the 

final pond area, located just right of the three existing ponds, could be converted 

into a larger pond.  Figures108-109 shows the transformation of areas to be 

modified and added.  
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In Scheme #2B, the Oceanic Institute provides great opportunity for a 

Research/Outreach facility.  It is not always necessary to build a new facility.  Not 

only is it a great substitution for using the Sand Island site, but it is more feasible.  

The already existing facility provides the physical resources that the University of 

Hawaii System-wide Aquaculture Program needs, and the University of Hawaii 

could help the Oceanic Institute in its research efforts.   

 

Reflection: 

Scheme #2 was a demonstration of using multiple sites that are located on the 

island of O’ahu.  Choosing the four following site locations was highly influenced 

by their close proximity to each other on the South-East side of the Island: 

Waimanalo Old Dairy Farm, CTAHR Building at University of Hawaii at Manoa, Sand 

Island, and the Oceanic Insitute.  Both Scheme #2A and #2B used three of the 

four sites and played with the several of three program component combinations 

(AO + RO + CO).  In Scheme #2A, none of the selected sites were currently being 

occupied for aquaculture activity.  The Waimanalo and Sand Island site were both 

vacant sites.  In comparison, the CTAHR building is currently occupied by another 

college, but not for Aquaculture.  The building provided an opportunity to be 

renovated to fit an Academic/Outreach component prototype. 

In Scheme #2B, two of the same sites were used for the Academic/Outreach and 

the Commercial/Outreach components.  The third and new site, the Oceanic 

Institute, was chosen to be used in lieu of the Sand Island site in Scheme #2A, due 

to the fact that the Sand Island site may soon be unavailable.  As a new and 

emerging program, funding may not always be readily available.  The Oceanic 

Institute could provide the University of Hawaii with a readily available facility with 

vacant space.  By doing so, it provides opportunity to create stronger partnerships 

between the University of Hawaii and the non-profit Oceanic Institute. 
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In continuing to design additional site combinations for Scheme #2, it would 

involve using Figure #67 from Chapter 8.  For example, in substituting another site 

in lieu of the CTAHR building’s Academic Component, one could use the 

University of Hawaii at West O’ahu, Waimanalo Old Dairy Farm, Windward 

Community College, etc.  In substituting another site in lieu of Waimanalo Old 

Dairy Farm’s Commercial Component, one could use the Oceanic Institute, 

Anuenue Fisheries, Waianae Agriculture Park, etc. 
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CONCLUSION 

The Islands’ unique location, along with its rich cultural setting, presents the 

University of Hawaii with the opportunity to become an international leader in the 

aquaculture industry.  In the beginning of this journey, the original goal of my 

D.Arch project was to focus my research on sustainable aquaculture practices 

and techniques, and design an aquaculture facility for the University of Hawaii 

that was both environmentally sound and culturally sensitive.  At first, the idea of 

designing a sustainable facility seemed like the most sensible architectural solution 

for my final D.Arch project.   

Through the course of the past year, I later realized that my original goal would 

have developed a short-term solution for an ongoing dilemma on how the 

University of Hawaii’s Aquaculture Program is structured.  The project later evolved 

after realizing that there may be an opportunity to expand on the proposed 

University of Hawaii System-wide Aquaculture Program while addressing the 

concerns of the University, public, and program needs.  Approaching the project 

with a more holistic approach would allow for a more thorough development for 

architectural solutions that may be applied in the future.   

My D.Arch project is intended to provide program and site recommendations for 

the University of Hawaii System-wide Aquaculture Program.  The proposed 

Aquaculture program exemplifies a unique and cohesive System-wide 

aquaculture program which includes four components: Academic, Research, 

Outreach, and an added Commercial component. The University of Hawaii 

Aquaculture Business Plan was used as a foundation in developing a conceptual 

Aquaculture Program that will then be transformed and customized to fit various 

site schemes.   

Prior to selecting sites for these schemes, the program would have to be created.  

In developing the program, it was important for me to create a process that 

would produce an effective and functional program that was flexible.  Therefore, 



 
prior to creating a program, it was necessary to conduct in depth research on the 

Aquaculture industry and its position in education.   

Through intense research, I realized that Aquaculture should warrant special 

attention in education and the University of Hawaii could be the leaders in the 

industry.  The drive for the development of aquaculture extends beyond food 

production.  Sustainable economic development and environmentally friendly 

technologies are just the beginning in creating new employment opportunities, 

reduce the trade deficit in fish products, reduce fishing pressure on living marine 

resources, and rebuilding depleted stocks.  For aquaculture to contribute its full 

potential towards national food security of the countries in the region, elimination 

of poverty, and production of high value produce for export in an environmentally 

sustainable way, there is need for a better educated workforce in both public and 

private sectors. [42]  

Although the University of Hawaii is not thought of as a specialty school, it offers a 

range of multi-disciplinary courses.  I consider this beneficial for those pursuing a 

career in Aquaculture.  Aquaculture is a multi-disciplinary field that ranges from 

biology to business management. However, with all the opportunities that the 

University of Hawaii can offer, there seems to be a growing disconnect between 

the two major Universities.  In order to prevent the University of Hawaii at Manoa 

and Hilo from becoming independent from each other, they must reinforce their 

partnerships and create an advanced curriculum that offers transferable courses.  

By working as one system, rather than separate systems, it will establish a cohesive 

network with in the public university and expand to the private, non-profit, and 

government sectors.    The University of Hawaii System-wide Aquaculture Program 

has the opportunity to expand its program with existing elements to accomplish a 

cohesive system-wide Aquaculture program. 

                                                 
42 Edwards, Peter. Regional Education in Aquaculture. AARM Newsleter Vol.5, Nos 1-2. July 2000  
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In beginning to understand the requirements for a System-wide Aquaculture 

Program, it was necessary to be aware of the existing aquaculture program within 

the University of Hawaii, as well as looking at precedence nationally and 

internationally.  An existing business plan for the University of Hawaii System-wide 

Aquaculture Program was proposing on-going development with in their 

Academic, Research, and Outreach Components.  What would make my D.Arch 

Project unique is to add a new Commercial Component, and utilize the existing 

Outreach component as a way of supporting and linking all the elements 

together, under one umbrella.  The new Commercial Component was added to 

add depth and flexibility by creating more potential for greater synergies within 

the private and public sectors.  Each component has been developed to support 

one another while still having its unique with its own character and quality. 

In analyzing these spatial programs in 2-D, I began to understand the functional 

needs for the Academic, Commercial, Research and Outreach Program 

Components in what I call Component Concept Development.  This process 

allowed me to state the problem, establish goals, collect and analyze facts, and 

establish functional relationships in the form of Program Description Charts.  The 

purpose for a spatial program analysis was to clearly define and quantify 

functional requirements and relationships of occupant activities and spaces, while 

supporting building systems and equipment.  As a result, a base for the System-

wide Aquaculture Program was developed.   

Next, these 2-D Program Description Charts from the Aquaculture Program were 

implemented into Adjacency Matrix.  By means of using a matrix, you begin to see 

patterns in which each Program Component entails.  It graphically displays both 

reinforcing and interfering organization.  Once these reinforcing and interfering 

relationships are identified, they begin to create points of interest for design 

transitions.  In taking the matrix to the next step, multi-component matrixes were 

developed to see how components interact and affect each other.  In the end, 

the Aquaculture Program tested to be one that is flexible.  Mixing the different 
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components together resulted in interesting conversations for future site selection 

and schemes.   

Once the System-wide Aquaculture Program was developed, I began to look at 

possible sites, including existing facilities and new sites.  Hawaii’s position as a 

gateway, between east and west, creates a range of opportunities for leadership. 

The University of Hawaii System-wide Aquaculture Program will provide resources 

and opportunity for students, faculty, and others to engage in university-level 

education, research, and outreach, both locally and globally.   

In exploring existing sites in Hawaii, it was important to identify the Program 

Components (Academic, Research, Outreach, and Commercial) that could be 

accommodated on site.  In the case for using existing sites, the program 

components would be molded to fit within the sites opportunities and constraints.  

When fitting the components in an existing site, there is less freedom in creating 

spaces that are required by the Aquaculture Program.  For instance, the CTAHR 

Building was chosen for Scheme #2A due to its location and availability.  It is 

intended to by a prototype to jumpstart the Academic and Outreach Program 

Components, but when comparing the overall program requirements, it was only 

able to accommodate a third.  Always remember that the availability of space or 

resources may be limited in some of the existing site locations, depending on 

location, timing, and also budget.   

One of the main strengths of using an existing site would be to develop 

partnerships with that particular institution to utilize not only their space, but 

resources as well.  For example, resources in supplies, live specimens, machinery, 

and infrastructure should be considered.  Although you may save upfront costs on 

new construction and supplies, hidden and unforeseen maintenance costs may 

be just around the corner.  Some existing buildings may need to be renovated 

soon, and older buildings tend to be less energy efficient.   
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Though it was said that developing on an existing site would enhance 

partnerships, developing on a new site should not be considered a constraint.  

Developing partnerships with the private, public, or state-agencies not only 

depends on location, but internal organization within the University of Hawaii.  A 

new site can be considered an opportunity for the University of Hawaii to provide 

space and resources that attract the commercial industry to use their facilities, 

therefore increasing partnerships in an alternative network strategy.  Although, 

new construction has a larger upfront cost, new sustainable design techniques are 

consistently being developed to create energy-efficient buildings and reduce the 

long-term maintenance costs.  

Additionally, using a new site allows flexibility and creativity in developing a new 

facility to accommodate the System-wide Aquaculture Program.  As seen in 

Scheme #1 with the UH West O’ahu Campus, various schemes can be developed 

in using the same site location.  All or some of the Program Components can be 

incorporated in the design of a new facility.   

In choosing an appropriate site, there are three possible site scheme combinations 

that could be used: Scheme #1 – Use of one site, Scheme #2 – Use of multiple sites 

on the same island, and Scheme #3 – Use of multiple sites on different islands.  For 

my D.Arch Project, I have chosen to focus on Scheme #1 and Scheme #2 on the 

island of O’ahu.  The purpose of choosing these schemes is due to the University of 

Hawaii’s need for more aquaculture facilities on the island of O’ahu.  In addition to 

the University of Hawaii at Hilo having a further developed Aquaculture program 

on their campus, they also both a fresh water and marine facility that is both 

owned and operated by the University.   

These schemes were constructed from using the Component Concept 

Development descriptions from Chapter 5, Spatial Program Analysis charts from 

Chapter 6, the Adjacency Matrix and Spatial Adjacency charts from Chapter 7, 

and choosing an appropriate site using the Hawaii Site Analysis description and 
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charts from Chapter 8.  These chapters laid a foundation to fine tune and adjust 

individual programs and matrixes to fit the chosen sites for each scheme.   

Each Scheme has two recommendations, scheme A and B.  For Scheme #1, I 

have chosen to use the University of Hawaii at West O’ahu.  This scheme uses the 

same location for its site, but is an experiment on the Aquaculture program’s 

space and size.  In both Scheme #1A and #1B, they incorporate and satisfy the 

entire program component (Academic, Research, Outreach, and Commercial) 

requirements.  The benefit of having all the program components on one site is 

that they are in close proximity to each other.  Scheme #1A, was developed using 

a smaller program and half of the parcel.  Its conceptual site diagrams showed a 

more compressed program layout than the later Scheme #1B.   Although Scheme 

#1A’s site and program is smaller, its program components are physically 

intertwined to encourage interaction between all of the components on site.  In 

comparison with Scheme #1A’s site size restriction, Scheme #1B’s larger program 

and site anticipates future physical growth of the System-wide program.   

Although it seems easier to incorporate all of the program components on one 

site, it may generate restrictions to the program.  Having all of the program 

components on one site may limit interaction with the out-side world.  Instead of 

developing partnerships with commercial and research companies, the university 

may rely on their facilities and not branch out to the public.  A convenient location 

for all the components does not guarantee success.  Developing partnerships with 

the private, public, or state-agencies not only depends on location, but internal 

organization within the University of Hawaii.   

For Scheme #2, I chose a total of four sites: the CTAHR Building at the University of 

Hawaii at Manoa, Sand Island, Waimanalo Old Dairy Farm, and Oceanic Institute.  

This scheme explores the possibility of separating the Program Components and 

using three sites on the same island.  Each site shall include one piece of the AO + 

RO + CO Component Combination mentioned in Chapter 7.  In Chapter 8, it was 

demonstrated that it may be necessary to separate the components to 
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accommodate a specific site.  In Scheme #2A, the CTAHR Building (AO), Sand 

Island (RO), and the Waimanalo Old Dairy Farm (CO) were chosen.  For Scheme 

#2B, the CTAHR Building (AO), the Waimanalo Old Dairy Farm (CO), and Oceanic 

Institute (RO) were chosen.   

In Scheme #2B, two of the same sites were used for the Academic/Outreach and 

the Commercial/Outreach components.  The third and new site, the Oceanic 

Institute, was chosen to be used in lieu of the Sand Island site in Scheme #2A, due 

to the fact that the Sand Island site may soon be unavailable.  As a new and 

emerging program, funding may not always be readily available.  The Oceanic 

Institute could provide the University of Hawaii with a readily available facility with 

vacant space.  By doing so, it provides opportunity to create stronger partnerships 

between the University of Hawaii and the non-profit Oceanic Institute. 

In continuing to design additional site combinations for Scheme #2 and possibly 

Scheme #3 on different islands, it would involve using Figure #67 from Chapter 8.  

For example, in substituting another site in lieu of the CTAHR building’s Academic 

Component, one could use the University of Hawaii at West O’ahu, Waimanalo 

Old Dairy Farm, Windward Community College, etc.  In substituting another site in 

lieu of Waimanalo Old Dairy Farm’s Commercial Component, one could use the 

Oceanic Institute, Anuenue Fisheries, Waianae Agriculture Park, etc. 

Today, Aquaculture warrants special attention in education.  The drive for the 

development of aquaculture extends beyond food production.  Sustainable 

economic development and environmentally friendly technologies are just the 

beginning in creating new employment opportunities, reduce the trade deficit in 

fish products, reduce fishing pressure on living marine resources, and rebuilding 

depleted stocks.   

The Island’s unique location, along with its rich cultural setting, has presented the 

University of Hawaii with the opportunity to become an international leader in the 

aquaculture industry. The University of Hawaii System-wide Aquaculture Program 
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exemplifies a unique and cohesive System-wide aquaculture program which 

includes four components: Academic, Research, Outreach, and an added 

Commercial component.  The University of Hawaii’s System-wide Aquaculture 

Program has the opportunity to make a difference in the way we experience 

Aquaculture, and they way it could influence our island life.   
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