
The Honorable Joe T. San Agustin 
Speaker. Twentieth Guam Legislature 
Post Office Box CB-1 
Agana. Guam 969 10 

Dear Mr. Speaker: 

Transmitted herewith is Bil l  No. 999. which t have signed into law this date as 

Public l a w  No. 20-1 63. 

S'ncerely, d4. >. &. 
ICIOSEPH F. ADA 
Governor 

Attachment 



TWENTIETH GUAM LEGISLATURE 
1990 (SECOND) Regular Session 

ATION OF P- OF AN ACT TO TEIE GOVERNOR 

This is to certify that Substitute Bill No. 999 (LS), "AN ACT TO ESTABLISH AN 
ADVISORY COUNCIL TO STUDY THE ESTABLISHMENT OF A TERRITORIAL 
AQUARIUM AND TO APPROPRIATE FIFl["Y THOUSAND DOLLARS THERETO," was 
on the 1st day of May, 1990, duly and regularly passed. 

U Speaker 
Attested: 

PEAR C. LU@M 
Senator and Legislative Secretary 

This Act was received by the Governor this 7% day of M+4 v 

1990, at g .  .3 b o ' c l o c k  a . m .  

IJcu As T)Lw& 
Assistant Staff Officer 

Governor's Office 

APPROVED: 

' JOSEPH F. ADA 1 Governor of Guam 

Date: ? 3 ;YYO 

Public Law No. 20-1 63 



TWENTIETH GUAM LEGISLATURE 
1989 (FIRST) Regular Session 

Bill No. 999 (LS) 
As substituted by the Committees 
on Tourism & Transportation and 
General Governmental Operations 
and as further substituted by the 
Committee on Rules 

Introduced by: J. P. Aguon 
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AN ACT TO ESTABLISH AN ADVISORY COUNCIL TO STUDY 
THE ESTABLISHMENT OF A TERRITORIAL AQUARIUM 
AND TO APPROPRIATE FIFTY THOUSAND DOLLARS 
THEREm. 

1 LEGISLATIVE FINDINGS. The Legislature finds that the territory of 
2 Guam, surrounded as it is by the Pacific Ocean and Philippine Sea, has not 



adequately explored the opportunities that may be available to present in an 
attractive, accessible way, the rich varieties of aquatic plant and animal life to 
residents and visitors by means of an aquarium. 

The Legislature further finds that an aquarium which attractively 
displays such varieties of aquatic plant and animal life can perform the 
multiple roles of a tourist attraction, a teaching tool, a research facility, and a 
iocation where residents can go for entertainment and information. 

The Legislature further finds that the rich cultural heritage of the 
Chamorro people has many links with the ocean and that those links can be 
more properly described, displayed and preserved through such a facility. 

LEGISLATIVE INTENT. The Legislature therefore intends that a Council 
should be created to plan for the establishment of an aquarium in Guam. The 
Council should be given the task of investigating the various ways and means 
necessary to create a facility that will serve as such a tourist attraction, teach 
tool, research facility, and information, entertainment and cultural 
preservation site. The 1980 study commissioned by Public Law No. 15-29 
should be utilized as a starting point for preparation of recommendations. 

The Legislature further intends that the Council should investigate all 
possibilities of financing and managing such a project so that the best possible 
facility can be built for the people of Guam and report its findings to the 
Legislature so that an aquarium for the people of Guam can become a reality. 

BE IT ENACED BY THE PEOPLE OF THE TERRITORY OF GUAM: 
Section 1. There is hereby created within the University of Guam 

Marine Laboratory (the "Marine Labn) the Territorial Aquarium Advisory 
Council ("TAAC"), which shall make preliminary plans for the establishment of 
an aquarium within Guam. TAAC shall seek information and prepare 
recommendations regarding possible funding sources, available sites, 
proposed structure designs, possible management schemes and any other 
pertinent data and information TAAC deems necessary for the preparation of 
said recommendations. 

Section 2. The director of the Marine Lab shall chair TAAC which shall 
be comprised of the chief executive officers of the following government 
agencies: 

(a) Guam Visitors Bureau; 



(b)  Department of Parks and Recreation; 
(c) Department of Commerce; 
(d) Department of Land Management; 
(e) Department of Public Works; 
(f) Division of Aquatic & Wildlife Resources, Department of 

Agriculture; 
(g) Guam Economic Development Authority; 
(h) Bureau of Planning; 
(i) Guam Community College; and 
(j) Guam Environmental Protection Agency. 
Section 3. TAAC shall report its findings and recommendations to the 

Legislature in the form of a report and a draft request for proposals no later 
than November 2, 1990. 

Section 4. Fifty Thousand Dollars ($50,000) are hereby appropriated 
from the Tourist Attraction Fund to the Marine Lab to fund expenses related 
to the functions of TAAC. The Marine Lab shall administer such TAAC funds 
separate and apart from ail its other funds. 
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Introduced by: 

AN ACT TO ESTABLISH AN ADVISORY COUNCIL 
TO DETERMINE THE FEASABILITY OF 
ESTABLISHING A TERRITORIAL AQUARIUM AND 
TO APPROPRIATE TWENTY FIVE THOUSAND 
DOLLARS ($25,000) FROM THE TOURIST 
ATTRACTION FUND FOR FUNDING PURPOSES 

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM: 

Section 1. There is hereby created within the Bureau of Planning the 

Territorial Aquarium Advisory Council which shall be comprised of the 

directors of the following Government entities: 

(a)  Bureau of Planning; 

(b)  Guam Visitors Bureau; 

(c) Department of Parks and Recreation; 

(d) Department of Commerce; 

(e) Department of Land Management; 

(f) Department of Public Works, and 

(g) The University of Guam Marine Laboratory. 

The Director of the Bureau of Planning shall chair the Council. 

The Council shall meet to study the feasibility of the establishment of a 

Territorial Aquarium and shall make recommendations regarding possible 

funding sources, available sites, proposed structure designs, and possible 

management schemes. 

Section 2. There is hereby appropriated from the Tourist Attraction 

Fund the sum of Twenty Five Thousand Dollars ($25,000) to the Bureau of 



1 Planning for the purpose of funding expenses related to the functions of the 

2 Territorial Aquarium Advisory Council. 

3 Section 3. The Council shall report its findings to the Legislature 

4 within 180 days of the enactment of this Act into law. 



JOHN PEREZ AGUON 
SENATOR 

20TH GUAM LEGISLATURE 
CHAIRMAN, C O M ~  ON 

TOURISM & TRANSPORTATION 
324 Soledad Avenue. Suite 202. Quan's Building. Agana. Guam U.S.A. 96910 (671)472-3435. 472-3497. 477-7569 Fax: (671)477-8358 

April 13,1990 
Honorable Joe T. San Agustin 
Speaker 
Twentieth Guam Legislature 
163 Chalan Santo Papa 
Agana, Guam 96910 

Dear Mr. Speaker, 

The Committees on Tourism & Transportation and General Governmental Operations, 
to which the following was referred, wishes to report its findings and 
recommendations: 

BILL NO. 999 (LS) AN ACT TO ESTABLISH AN ADVISORY COUNCIL, TO DETERMINE 
THE FEASABILITY OF ESTABLISHING A TERRITORIAL AQUARIUM AND TO 
APPROPRIATE TWENTY FIVE THOUSAND DOLLARS ($25,000) FROM THE TOURIST 
ATTRACTION FUND FOR FUNDING PURPOSES 

The Committee voting record on BILL 999 as substituted by the Committees on 
Tourism & Transportation and General Governmental Operations is as follows: 

Tourism & Transportation GGO 

TO PASS 11 s1 

NOT TO PASS 

TO REPORT OUT ONLY 

TO PLACE IN INACTIVE FILE 

Copies of the voting sheets, report and all pertinent documents are attached for your 
information. 

/-' 
Sincerely , 

TE 
ents 
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1989 (FIRST) Regular Session 

Bill No. 999 (LS) 
As substituted by the Committees on 
Tourism & Transportation and General Governmental Operations 

Introduced by: J.P. AGUON 
C.T.C. GUTIERREZ 
F.J.A.QUITUGUA 4,:i ' '! 
H.D. DlERKlNG ' ' 

T.V.C. TANAKA 

AN ACT TO ESTABLISH AN ADVISORY COUNCIL 
TO STUDY THE ESTABLISHMENT OF A 
TERRITORIAL AQUARIUM AND TO APPROPRIATE 
TWENTY FIVE THOUSAND DOLLARS ($25,000) 
FROM THE TOURIST ATTRACTION FUND FOR 
FUNDING PURPOSES 

LEGISLAI'IVE FINDINGS. The Legislature finds that the Territory of 

Guam, surrounded as it is by the Pacific Ocean and Philippine Sea, has not 

adequately explored the opportunities that may be available to present in 

an attractive, accessible way the rich varieties of aquatic plant and 

animal life to residents and visitors by means of an aquarium. 

The Legislature further finds that an aquarium which attractively 

displays such varieties of aquatic plant and animal life can perform the 

multiple roles of tourist attraction; teaching tool; research facility, and a 

location where local residents can go for entertainment and information. 

The Legislature further finds that the rich cultural heritage of the 

Chamorro people has many links with the ocean and that those links can be 

more properly described, displayed and preserved through such a facility. 

LEGISLATIVE INTENT. The Legislature therefore intends that a 

Council should be created to plan for the establishment of an aquarium in 

the Territory of Guam. The Council should be tasked with investigating 

the various ways and means necessary to create a facility that will serve 

m i r n  AT ~ v F @ W E N T  EXPENSE 



as a tourist attraction; teaching tool; research facility, and information, 

entertainment and cultural preservation site. The 1980 study 

commissioned by Public Law 15-29 should be utilized as a starting point 

for preparation of recommendations. 

The Legislature further intends that the Council should investigate 

all possibilities of financing and managing such a project so that the best 

possible facility can be built for the people of Guam and report their 

findings to the Legislature so that an aquarium for the people of Guam can 

become a reality. 

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY OF GUAM: 

Section 1. There is hereby created within the Guam Economic 

Development Authority (GEDA) the Territorial Aquarium Advisory Council, 

hereafter known as TAAC, which shall make preliminary plans for the 

establishment of an Aquarium within the Territory of Guam. The TAAC 

shall seek information and prepare recommendations regarding possible 

funding sources, available sites, proposed structure designs, possible 

management schemes and any other pertinent data and information TAAC 

deems necessary for the preparation of said recommendations. 

Section 2. The Administrator of GEDA shall chair the TAAC which 

shall be comprised of the directors of the following Government entities: 

(a) Guam Visitors Bureau; 

(b) Department of Parks and Recreation; 

(c) Department of Commerce; 

(d) Department of Land Management; 

(e) Department of Public Works; 

( f )  The Department of Agriculture, Division of Aquatic & Wildlife 

Resources; 

(g) 'The University of Guam Marine Laboratory, and 



The Bureau of Planning. 

jection 3. The TAAC shall report its findings and recommendations 

, the Legislature in the form of a report and a draf-t Request for 

, Proposals (RFP) document no later than November 2, 1990. 

5 Section 4. There is hereby appropriated from the Tourist Attraction 

6 Fund the sum of Twenty Five Thousand Dollars ($25,000) to the Guam 

7 Economic Development Authority (GEDA) solely for the purpose of funding 

8 expenses related to the functions of the TAAC. GEDA shall administer 

9 TAAC funds separate and apart from all other funds. 
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COMMITTEE REPORT 
BILL NO. 999 (LS): AN ACT TO ESTABLISH AN 

ADVISORY COUNCIL TO DEERMINE THE 
FEASIBILITY OF ESTABLISHING A TERRITORIAL 
AQUARIUM AND TO APPROPRIATE TWENTY FIVE 

THOUSAND DOLLARS ($25,000) FROM THE 
TOURIST ATTRACTION FUND FOR FUNDING 

PURPOSES. 

PUBLIC HEARING BY THE COMMITTEES ON 
TOURISM & TRANSPORTATION AND 

GENERAL GOVERNMENTAL OPERATIONS 

INTRODUCTION 
The Committees on Tourism & Transportation and General Governmental 

Operations met in a Public Hearing on Tuesday, November 7,1989, in the Legislative 
Session Hall on BILL NO. 999 (LS): AN ACT TO ESTABLISH AN ADVISORY 
COUNCIL TO DETERMINE THE FEASIBILITY OF ESTABLISHING A 
TERRITORIAL AQUARIUM AND TO APPROPRIATE TWENTY FIVE 
THOUSAND DOLLARS ($25,000) FROM THE TOURIST ATTRACTION KIND 
FOR FUNDING PURPOSES. 

In attendance at the Hearing were Committee on Tourism & Transportation 
Chairman John Perez Aguon and Sens. Edward R. Duenas and Emesto M. Espaldon. 

Signing up to testify were Guam Visitors Bureau Deputy General Manager Michael 
Carlson and University of Guam Marine Laboratory Director Dr. Robert Richmond 
who both provided written testimony. Private citizen Jack Rice testified orally. 
Supplying written testimony only were Department of Commerce Director Peter 
Barcinas, Bureau of Planning Director Peter Leon Guerrero, Bureau of Budget & 
Management Research Director Michael Reidy, Department of Parks and Recreation 
Director Anthony Mariano, and Department of Land Management Director Frank 
Castro. 



BILL 999 (LS) 
Sen. Aguon began the hearing by inviting Carlson to testify. He read from his 

written statement (appendix F) in support of the Bill. Next to testify was Richmond 
who provided the Committees with copies of an aquarium feasibility study performed 
ten years ago (Appendix G), funded by P.L. 15-29 (Appendix H), passed in 1979, 
which appropriated $40,000 from the TAF to pay for the study. Richmond said the 
study was prepared by the firm of Kramer, Chin & Mayo, Inc., of Anchorage, Alaska. 
He said that the aquarium proposed in the study would be located at the UOG Marine 
Lab. 

Sen. Aguon asked Richmond if the document was complete. Richmond said that it 
was and that it included possible location, costs and revenue projections and also 
included plans for a botanical garden and a cultural center. 

Next to test.@ was Rice who made the point that an aquarium operation should start 
out small and gradually expand, paying its was as it grows. He suggested ,that rather 
than have the aquarium constructed next to the UOG Marine Lab, it should be located 
adjacent to the Agat Boat Basin. He criticized other studies in the past that had been 
prepared but not executed. 

Sen. Aguon asked Richmond why there had been no follow-up on the aquarium 
project. Richmond said that funding had never been made available and private interest 
had not been strong enough in the past to go ahead with the project. Sen. Aguon asked 
if there was a provision in P.L. 15-29 to report back to the Legislature. Richmond said 
the information was provided to the Legislature. 

Sen. Aguon asked how long it would take to update the plan. Richmond said he was 
not an expert in those matters and suggested that the Council proposed in the bill could 
take the document and update it. Richmond said that the University was very much 
behind the project and agreed with the intent of the bill with the possible inclusion of the 
Department of Agriculture's Division of Aquatic and Wildlife Resources. Sen. Aguon 
said he hoped the government could update the plan in-house without the need for 
legislation. 

Carlson said that, since the plan required significant updating because of its age, the 
bill should be passed and the Council should be created to handle that project 

Sen. Espaldon asked Richmond if he felt the private sector should be included in the 
council. Richmond said that GVB had adequate private representation. Sen. Espaldon 
asked if the Bureau of Planning was the appropriate lead agency. Richmond said that 
he had no problem with the Bureau as the lead agency. 



Sen. Aguon said that he would prepare a substitute bill that would change the 
legislation from a bill calling for a feasibility study to a bill calling for studying the 
existing report and actually establishing the aquarium. 

Written testimony presented by the Department of Parks and Recreation (Appendix I) 
and the Department of Land Management (Appendix J) were in favor of Bill 999. 

Written testimony presented by the Department of Commerce (Appendix K) noted 
that "development of a tourist-oriented marine life display facility at the UOG Marine 
Lab was listed as a Tourism Capital Improvement Project targeted for FYs '91 -'93 in 
the Overall Economic Development Plan. 

Written testimony presented by the Bureau of Planning (Appendix L) suggested that 
some other agency, such as the Department of Parks and Recreation or the Guam 
Economic Development Authority be made the lead agency rather than the Bureau of 
Planning. 

There being no other comments, the hearing on Bill 999 (LS) was then concluded. 



RECOMMENDATIONS 
Following the public hearing, further recommendations were made to the 

Committee on Tourism & Transportation that GEDA be the lead agency and that the 
1980 report be used as the starting point for the Council. 

The Committees on Tourism & Transportation and General Governmental 
Operations recommend that Bill 999 be amended to 

1. Make GEDA the lead agency; 

2. Have the existing 1980 report be used as the starting point of the Council; 

3. Include the Department of Agriculture Division of Aquatic and Wildlife 
Resources on the Council; and 

4. Give the Council the authority to take whatever actions are necessary to 
secure the information they seek. 

The Committees on Tourism & Transportation and General Governmental 
Operations recommend that Bill 999 as substituted be approved by the 20th Guam 
Legislature. 





TWENTIETH GUAM LEGISLATURE 
1989 (FIRST) Regular Session 

Bill No, q49 (L5B 
Introduced by: 

AN ACT TO ESTABLISH AN ADVISORY COUNCIL 3 

TO DETERMINE THE FEASABILITY OF 
ESTABLISHING A TERRITORIAL AQUARIUM AND 
TO APPROPRIATE TWENTY FIVE THOUSAND 
DOLLARS ($25,000) FROM THE TOURIST 
ATTRACTION FUND FOR FUNDING PURPOSES 

BE IT ENACTED BY THE PEOPLE OF THE TERRITORY OF GUA.M: 

Section 1. There is hereby created within the Bureau of Planning the 

Territorial Aquarium Advisory Council which shall be comprised of the 

directors of the following Government entities: 

(a)  Bureau of  Planning; 

(b)  Guam Visitors Bureau; 

(c) Department of Parks and Recreation; 

(d)  Department of Commerce; 

(e) Department of Land Management; 

(f) Department of Public Works, and 

(g) The University of Guam Marine Laboratory. 

The Director of the Bureau of Planning shall chair the Council. 

The Council shall meet to study the feasibility of the establishment of a 

Territorial Aquarium and shall make recommendations regarding possible 

funding sources, available sites, proposed structure designs, and possible 

managernen t schemes. 

1 7  Section 2. There is hereby appropriated from the Tourist Attraction 

1 %  Fund the sum of Twenty Five Thousand Dollars ($25,000) to the Bureau of 



1 Planning for the purpose of funding expenses related to the functions of the 

2 Territorial Aquarium Advisory Council. 

3 Section 3. The Council shall report its findings to the Legislature 

4 within 180 days of the enactment of this Act into law. 
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TWENTIETH GUAM LEGISLATURE 
COMMlTTEE ON TOURISM & TRANSPORTATION 

DATE ,TUESDAY, NOVEMBER 7, 1989 

BlLLlRESOLUTlON NO: B I L L  999 *JT. CUMM. ON GGO 

TITLE: AN ACT TO ESTABLISH AN ADVISORY COUNCII- TO DETERMINE THE FEASABlL lTY OF 
-- 

ESTABLISHING A TERRITORIAL AQUARIUM AND TO APPROPRIATE $25,000 FROM THE T A F  

FOR FUNDING PURPOSES. 

TESTIMONY: 
Wr i t t en to ra l  
4" 

P-- 

I, v- 

NAME: 

f 0 ~ i 4 .  .t i<,,=,i,. (.'. 

-- 

IN FAVOR 

- 

POSITION: 

IJ+-G~@ 9. &AI, f l ~ .  
J I C / (  /'F&<. G- 

AGAINST DEPARTMENT: 

SUB 
-. A~/&'G . 

r /  LArcc k, ~ ' I h r r l t c  /-a!, U G C ~  
d .--~ 
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l MICHAEL J. REIDY 
Dlrmor 

Senator John P .  Aguon 
Chaf rperson . Comf ttee on 
Tourism, Transportation 
and Comnunf cat ion 

Twentieth Guam Leg1 slature 
Post Office Box CB-7 
Agana, Guam 96910 

Dear Senator Aguon: 

Pursuant t o  your letter dated October 18, 1989, transmitted herewf t h  are 
f i s c a l  notes on 8111 Nos. 999, 1000 and 1018. 

Should I be o f  any asststance, please contact my offlce. 

Enclosures 

cc: Sen. Cart T. C. Gutferrez 
Chal rperson , C o d  t tee on 
Ways and Means 

CHAl%MAN, COMMITTEE ON TOURIW, 
TRASSPORTATION & COlrIldUNICATlONS 

C .  

REC'D BY: & 6 
/ 

DATE; / 2 ' 2 $ / f ? < 1 M E ; / D ,  '& 

"Na chilong r m~nalagota yan I guinahata" 



? ~ p ; ? r ' t - c n : ! i ; ~ e n c ~  ~ f f c c c c d :  Gunn V i s i t o r s  3u rcau /Bureau  o f  P l a n n i n g  

>ciar:.zcnc/Xgcncy Scad:- J o e y  C e p e d a / P e t e r  i 2 0 n  G u e r r c r o  

:oc-? P i s c s ?  Year  A p ~ r o p z i a t ' i o n :  $4,116,512/$ j 3 3 , 4 5 7  

3FLL TLtLe ( c o n c ~ s e ) :  AN ACT TO ESTASLISH A 3  '.DVISORY COUNCIL T0"ilETERMINE THE 

' XP?ROPR~A.T% TWEZlTT %1Vii T ' t i ~ u s i ~ ~ D  GOLLARS (.$25,-300) FRGM 

' THE TOWIST ATTR.EICTIO:C -LXi FOR FLYDING PURPOSES. 

C h a n ~ e  i n  Law: .'JON"o 

/7 I n c r e a s e  Prograx  Funding. - I? Operations 
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COMMENTS ON BILL NO. 999(LSL 

The proposed measure has a  f i s c a l  impact i n  the sum of $25,000 should i t  be 

enacted into l a w .  

This f i sca l  impact i s  the funding i n  the sum of $25,000 t o  be appropriated 

from the Tourist Attraction Fund f o r  the purpose of funding expenses related 

to  'the functions of the Terr i tor ial  Aquarium Advisory Council . 



Guam Visitors Bureau 
Setblsion Bisitan Guahan 

November 06, 1989 

The Honorable John Perez Aguon 
Senator and  C ha i rman 
Committee o n  Tourism 5 Transpor ta t ion 
Twent ieth Guam Legislature 
Suite 2 0 9 ,  Guan's Building 
3 2 4  West Soledad Avenue 
Agana, Cuam 96910 

Cea r Senator Aguon : 

This is to submit wr i t t en  testimony on suppor t  of  Silt No. 999. 

The Cuam Vis i tors  13ureauis p r i o r i t y  f ist of proposed Capital I mproven~cnt  
Projects (CIPs) includes the  development of  a Guam aquarium. The estimated pro jec t  
cost was $10,400,000.00 ,  a substantial  investment. 

Bill  No. 999 proposes to establ ish a n  advisory council to determine the 
feasibi l i ty o f  building a te r r i to r ia l  aquarium, This would def in i te ly be cecessary in 
light o f  t he  considerable sum o f  money it wou ld  take for this project  t o  materialize. 

As in the  past, the GVE supports measures tha t  would lead towards enhancing 
o u r  v is i tor  p lant .  In view o f  the competit ive na tu re  o f  tourism, we  can no longer 
rely so[ely on ou r  sand, sea and sun to entice v is i tors  t o  Guam, Cther  competi t ive 
tou r i s t  destinations o f fer  these. Our t h r u s t  should be aimed a t  making Cuam a truly 
uni ue destination by complementing our natural at t r ibu tes  wi th  exc i t ing projects id- as an aquarium. 

Guam's oceans are fllled with a wide variety o f  marine life, many o f  which can 
be found on ly  In th i s  reglon o f  the world, Should the  aquarium project be deemed 
feasible, the boun ty  o f  specimens which can be exhibited would certa in ly g i ve  o u r  
island a un ique tour i s t  a t t rac t ion to be enjoyed b y  ou r  visitors and residents al ike,  

In this light, we suppor t  passage of R i l l  No. 999. 

Thank you for this opportunity to submit wr i t ten  testimony. 

Very truly yours, 

1 HAEL . C RLSON Td* 
General ~ a h a w r  
act ing 

PO 5 r  W Q ~ n G u r m W 1 0  
1220SbeSmVW-msPld T u r n .  Gurm969lt * W71)616-527819 CetkGu~MtOuR + Telar 6b32 . Far ,671)ta6-8861 

- .  

ants. 



OFGUAM 

SUMMARY .+ - 

The University of Guam, with plans to build an aquar- - ium, has set up a steering committee and commissiond a 
. feasibility study. This brochure is a condensation of that 

study. 
The aquarium is planned for land which the university 

owns adjacent to the present Marine Laboratory. The site 
has some excellent advantages for an aquarium: utilities are 

'- available, a natural forest exists, certain facilities and staff 
. can be shared with the Marine Lab, excellent views of the 
' bay and reef can be incorporated into t h e  exhibir. 

. .-  I The new aquarium will emphasize the plants and 
animals of Micronesia. Planners hope to construct a low * 

. impact building which will blend into the sits and take 
advantage of the site's natural beauw. The exhibits will 
provide a programmed educational experience and the 

_fac~lin) will be unique becausa i t  combines many of the 
aspects of a zoolog~cal park, botanical garden and bird 
sanctuary with those of a traditional aquarium. The exhi. 
bits will emphasize man's role in the environment and 
several narural habitats of plants and animals will be pre- 
Jented. 

The building will consist of r number of smaller 
pavilions linked together by covered walkways or under- 
ground passageways. Exhibits will include a mangrove 
swamp, rrop~cal reef, and a living history display. The 

... . design will incorporate the use of small, movabk tanks in 
..I ' order to keep costs low and provide exhibit flexibility. . . 
. I f  the plans are realized, Guam will have an excellent 

'' i.&mmunitv educational resource which wil[ enhance tho 
*. .- $and's tourist sconomy. About 85 psrcrnt of the tourin 
': . ' f t 's i t~rr  to Guam are expecttd to view the aquarium - ,,? .. 2:- Estimates aru that the  aquarium will contain 40,066 
Z:,-*~SS square feet, and cost about $6.0 million to build, with 
?' ' fotal project cost of $10.4 million. It it hoped that the 

-facility o n  be open to t h e  public bv 19M. During the first 
. : >:* Years it may have to ba subsidized by public and - -.. .- . 
.'i'. , - -. 

private donations, but after six years of operation, the 
aquarium should pay for itsetf. 

The University of Guam will own and operate the 
aquarium, possibly with a semi-independent Board of 
Direcrors. The aquarium will therefore expand the commu- 
nity services made available by the university to the public. 

In 1978 the University's Board of Regents unani. 
rnously agreed to suppon a feasiblllry study for an aquar. 
ium, and Dr. 1.G. Eldredge of the University's Marine 
Laboratory was named as chairman of an ad h m  planning 
committee. In June 1979, the Guam teqlslatui.e passed Bil l  
No. 203, introduced by Senator frank F. Blas, and appro- 
priated 340.000 from the Tourist Attraction Fund for a 
basic design srudy for the aquarium. K)arner, Chin & 
Mavo, Inc. (KCM) has been working on that study for the 
past four months. KCM has won awards in engineering for 
the Seattle Aquarium and i s  now designing and engineering 
the new apuarium in Honolulu. 

Frank J. Piarkowski, A.I.A., i s  project leader for the 
University of Guam Aquarlum and head of KCM's Alaska 
operations. Mr. Piatkowsk i praqrrmmed the exhibits for the 
Seartle Aquarium. This brochura is a summary of KCM8r 
extensive technical reporr,on the  . University . Aquarium. 

The Island of Guam i s  in tie-western Pacific about 
1,780 miles east of the Philippines, a d  about 1,500 miles 
south of japan. Tha islmd is m American territory and 
strategically impomnt as an airbru. 



- - . 7 . .  - . . . . . . . s;. 
2 .  , . . . 

Guam is  approximately 30 miles tong and 4-8 miles 
across, with a population of 110,000 residents including 
military personnel. The original inhabitants were the 
Chamorros. 

~ h ;  city of A~ana i s  the capital .and maior business 
cenrer. Several tourist hotels ace iust up the coast at Turnon 
Bay. The University of Guam is Iccared directly across the 
island about five miles away from Agana and is easily 
accessibte from the city via good roads. 

The site for the new aquarium is adjacent to the 
University's existing Marine Laboratory, which is approached 
directly through me campus, down towards the beach. The 
strategic locarlon of the site next ro the Marine Laboratory 
presents some definite advantages for an aquarium. 

The rrarting point for the design of the aquarium is  a 
detaijed analysis of The conditions a t  the site which will 
affec~ the proposed structure. There are no serious prob- 
lems locating an aquarium next to the Marine Lab and 
indeed there are several benefits: 

Topography provides excellent vistas and views of 
pago Reef from the limestone ciiffs onsite. 

Seawater wells which can be drilled easily onsite can 
4 e  shared by the Marine Cab and the aquarium. 

Electric power, telephone, and domestrc fresh water 
are available. It is anticipared that a septic tank w ~ l l  
have to be installed, but this system should work 
quite well since t h e  ground is very porous. 

Some natural protection from wind is provrded and 
the site is high enough above the beach that storm 
waves should not be a problem. 

J The site is one of the few areas an Guam where the 
vegetation i s  a natural forest undisturbed by eirher 
agriculture or war damage. - 

1 A Charnorro campsite of archeaological significance 
i s  on the site and can be incorporated as an exhlb~t. 

3 Facilities and personnel can be shared. 

The aquarium will provide an additional educarional 
faciliry for students. 

The University presently owns tbe 7.5 acre si te free 
and clear. The zoning (A-agricultural) does no1 preclude the 
aquarium being built with a conditional use permit. 

-. -. - 
University of Guam Aquarium-Conceptual Site Plan 



THEME STATEMENT 

The purpose of the theme statement is to set out 
clearly in the early stages of the aquarium project the 
philosophy of the building design: 

The aquarium will let the visiror experience the many 
forms of plant and marine life of Guam. The visitor should 
come away with a new awareness of the diversity and 
beauty of these resources and hopefully with a commit- 
ment to support the protection and maintenance of that 
environment. 

- 9 The aquarium is recognized as an important com. 
munity asset: as an educational resource and as a 
tourist attraction whlch contributes to Guam's 
economic expansion. 

I A major objective of the aquarium I S  to educate in 
an entertaining manner. 

O The U.O.G. Aquarium will emphas~ze the plant and 
animal life of the Indo-West Pactfic, especially that 
of Micronesia, Guam, and Palau. 

Marine plants and animals will be featured in 
"natural" habitats, designed to interpret and re- 
create the environment in scaled-down versions of 
what you would see in the w~ld. 

Exhibits will be highly graphic and visual with a 
minimum of text. All text wtll be In English, Japa- 
nese, and Chamorro. The exhibits will be designed 
to appeal to audiences visually, be informative. and 
scientifically accurate. 

a The exhibits will follow a programmed sequence or 
story line, each exhibit building on information 
presented earlier. "Postage stamp" ident~ficat~on of 
specimens in small light boxes will be avoided. 

r The facility will be unique because i t  combines 
many of the characteristics of an aquarium w ~ t h  
those of a zooiogical park, botanical garden. and 
bird sanctuary. It is envisaged as a series of small 
pavilions linked together by covered walkways 
and situated in landscaped "natural" habttats. 

The architecture should blend into the stte and take 
advantage of the unique natural environment. 
Ostentatious and highly visible architecture would 
be inappropriate. A building which is  energy effi- 
cient and makes use of latent energy-saving tech- 
nology can be designed using natural but durable 
materials. 

Provisions must be made in the building design for 
Guam's tropical climate, including protection from 
heat sun, and rain storms. 

STORY UNE 

The sequence of exhibits that a visitor will experience 
in view~ng the aquarium is described in the follow~ng "walk 
through" of the propose'd facility. 

Most visitors will arrive by tour bus. A large drop 
off area will be covered with a canopy to prov~de 
shelter from sun and rain. 

From the entry lobby, where there are restrooms 
and other services, visitors will pass through :he 
ticket gate, pay the entrance fee, and enter the 
vestibule exhibit. This first key exhibit will set the 
mood for visitors to enter the underwater world. 
This area also serves as a lobby for the theater. 

3 The theater exhibit holds about 150 to 200 people 
in a small auditorium, where a 20-minute introduc- 
tory film or slide show is presented. This theater can 
also be used as a classroom or rented out for com- 
munity use. 

.l The first pavilion explores bas~c concepts of l ~ fe  as 
related to water (reference will be made to these 
concepts in later exhibits): suitability of seawater 
for life, adaptation, evolution, coloration, and other 
general characteristics for marine plants and an~mals. 

8 The second pavilion will house the mangrove swamp 
exhibit. This natural habitat will have living trees, 
periodic tide changes, and a channel. The exhibit 
will include mud skippers, a Palauan salt-water 
crocodile, plants, worms, fish, shells, and crabs 
of the swamp and live birds as well. 

M The walkway following the mangrove swamp will 
portray different habitats in small dioramas. These 
include: volcanic boulder community, sea grass bed, 
marine lakes, and a stream cross section. 



w 

Story Line Schematic 

W The largest exhibit in the aquarium is in the third 
pavilion. It wil l be a tropical reef tank built like a 
glass-lined tunnel so observers can "walk through" a 
reef. There will be many cotorful corals, tropical 
fishes. crabs. shells, and other plants and animals. A 
resident shark will be displayed and the view out to 
Pago Reef will be incorporated into the exhibit. 

Other exhibits which will be placed in rhe connect. 
ing walkways between pavilions include: 

h u m  bird exhibit 
touch- tank where visiron can pick up a van'ety 
of SBB CfBdNrBJ 

comparison of sea snake and snake ad 
chilled dtw water tank 
turtle pool 
damonstration prawn hotchery and farm 

The fourth pavilion demonstrates man's place and 
role in ths water world. Man's use and misuse of 
marine resources will be shown. There will be live 
demonstrations of net making, sea-salt preparation, 
and the use of marine producrs from pre-European 
to modern times. 

W The last pavilion features the physical aspects of the 
western Pacific, demonstrating rhe formatcon of :he 
"ring of fire" islands, plate tectonics, volcanoes. 
earthquakes, and other geological phenomena. A 
small multipurpose gallery will concluda the exhi -  
bits. 

s In the walkways beween pavilions there w ~ l l  be a 
number of small aquariums which w ~ l l  depict 
principles of adaptation through clown fisher and 
sea anemones, lion fish, moray eels. and other 
specimens. 

Upon leaving the exhibits, rhe visitor will have rhe 
opponunity to wander through a high-quality gift 
shop and a food service area which emphasizes 
seafood and products from the sea. 

The administrative areas and building grounds will be 
designed to complement the facilities already available in 
the Marine Lab. The liferuppon systems and staff areas 
will make it possible for the plants and animals to have 
proper light, water, sail, dier, and living condirions so that 

all specimens on display can have a comfortable envlron- 
ment with minimum restrictions. Public areas wtll be 
designed for multipurpose use in order to accommodate 
community functions. 



SiZE AlYD COST -- 
tt is  estimated that the new aquartum w ~ l l  be approxi- 

mately 40,000 gross square feet. This area breaks down as 
follows: 
. . 

I .  C.. - .  

-: - Entry and lobby 3,700 
Theater and vest~bule exhibit 5.000 
Pavilions and walkways 13,000 
food service and kitchens 4,000 

Subtotal public spaces 25.700 

Offices, service areas, and storage 14,300 

Total gross square feet 40.000 

There will be parking for 70 employee and srudcnt 
can. 50 cars in the vls~tor's lot and 10 tour buses. 

When the aquarium i s  opened in 1984, i t  is estimated 
that Guam will artract about 330,000 visitors. About 
240,000 of thase visitors are 2xpacted to visit the aquarium. 
If another 20,000 Guam residents visit the Wuartum. a 
total of 260.000 visiton can be anticipated in the first year 
of operation. Bv 1990 that anendance figure wilt probably 
grow to 292,000 or so. The aquarium will average about 
650 visitors a day and have a maximum capacity of 200 
visirors per hour. Estimated project costs are: 

Land acquisition S 0 
Utilities and landscaping 500,000 
Building construction 6,000,000 
Exhibits and equipment 1,500,000 
Administration, design fee, 

taxes, and continqancy 2,400,000 

Total eitimatcd project 
- . .op i ta lcos t  . -  $1 0,400,000 

t . .. i.. -.-. . .*...a,.- .. .A. L - r .  . -LA..--, - .- - 
For the aquarium to pay all of i t s  capital cost from 

revenues, an admission charge of $6.75 per person would be 
needed. It is recommended that a sliding scale attendance 
fee be charged from 55.00 for tourists to S2.00 for children 
and senior citizens. Baed upon projected anendance, ticket 
prices, and the possibility lhar half of the capital cost (or 
65.2 million) might have to be paid off by 8 percent bands 

over 25 years, the aquarium revenues and operating costs 
for 1984 can be protected: The revenue from ticket sales 
and concession leases will be $1,260,000 and 550.000. 
respectively, and will ~rovide 91,310,000 total income. It is 
anticipated that operating and maintenance will cost 
a~Oroximarely $1,040,000, which when added to the 
yearly debt Dayment of S482,000, brings the total expenses 
to S1,522,000. Therefore, the annual subsidy neceisary 
would be S212.000, in 1985 dollars. 

All of these assumptions on operation and mainrenance 
costs may change dramatically depending upon support for 
construction funds. any change in the tourism picture, or 
unusual rnanavment and operating expenses. 

The aquarium will provide educational and economic 
enrichment but i s  not expected to be financiat4y indepen- 
dent based solely upon revenue from ticket sales. Some 
form of subsidy may be required, particularly for the first 
five or six years of operation. I t  IS expected that nubstdv 
would come from the leg~slature, un~versiry, and private 
philanthropy. Total combined subsidy for the firsr six years 
would be about 5726,000. 

The most optimistic schedule for securing funding and 
building the aquarium anticipates that it could be open to 
d-te public by early 1984. However, with inflation now 
over 1 0 percent, every day of de lawds  another 53,000 KO 
the cost of the aquarium. 

The University Aquarium will probably add about S2f 
million to the istand's economy when i t  is opened in 1984. 
About 0 1  millian of these income and employment 
benefits wauld be resprnt by the local populace in the form 
of indirect income. By 1990 the aquarium will contribute 
S28 million per year or over $185 million in  income and 
S157 million in indirect income during the first seven years 
of operation. This amount of income will be the return 
on a 5726.000 investmenr or subsidy required during the 
early years of operation. 



For further information on t h e  project please contact: Prepared b ~ :  . 
Dr. L.G. E ldredge, Chairpersbn Kramer, Chin 8 Maya. Inc ..' ' 

Aquarium Planning Committee 1 1 13 W. Fireweed h e ,  No. 101 
University of Guam, Marine Laboratory Anharage, Alaska 99503 
Univers~ty Station . 
Mangllao, Guam 96913 Attn: frank J. Piatkowski, A.I.A. 
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e 
amor, Chin & Mayo, Inc. Consulting Engineers. Architects. Applied Scientists 

July 25, 1980 

KCM #055-03 

Or. Lucius G. Eldredge, Professor 
The Marine Laboratory 
Univers i ty  o f  Guam 
P.O. Box EK 
Agana 96910 
GUAM 

Subject: Un ivers i ty  o f  Guam Aquarium Programing Report 1 Dear D r .  Eldredge: 

Kramer, Chin & Mayo, Inc. i s  pleased t o  submit t h i s  repor t  i n  
compliance w i t h  our contract  between ,the Un ivers i ty  o f  Guam 
and our f i rm. 

We feel  conf ident the  pro?osed aquarium plan, as presented fn 
t h i s  report ,  w i l l  provide Guam w i t h  a valuable educational 
and economic resource benef i t ing  a11 the i s l and  residents. 
The synerg is t ic  re la t i onsh ip  t h a t  w i l l  develop between the 
Marine Laboratory and the  Aquarium i s  an important considera- 
t i o n  i n  l oca t i ng  the f a c i l i t y  c lose t o  the lab.  

This p ro jec t  has been a s t imulat ing and enjoyable experience 
for  our s t a f f  and we are p a r t i c u l a r l y  impressed w i th  the high 
degree o f  i n t e r e s t  i n  the p ro jec t  as expressed i n  publ ic  
meetings, sessions w i t h  the Governor of Guam and the gersonal 
i n t e r e s t  of the president o f  the un ivers i ty .  Kramer, Chin & 
Maya o f f e r s  our continued services t o  the un i ve rs i t y  i n  order 
t o  see t h i s  p ro jec t  through t o  construction. 

Respectful 1.y submitted, 

KRAMER, CHIN & MAYO, I?lC. 

Project  Leader 

FJP:vl b:dae 

Ecclosures 

I 1113 West Fimwsad Lane 
Suite 101 
Anchorage. Alaska 9950_3. -- . - . - - - - - - - 
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6. Sizeand Cost . . . . . . . . . . . . . . . . . . . . . . . . . .  6.1 
It is estimated that the aquarium w i l l  contain about 40,000 square feet and 
cost abut  $6 million in construction cost. 

7. Architectural Character . . . . . . . . . . . . . . . . . . . . .  7.1 
The aquarium mmbinej many aspects of a traditional aquarium with those 
of a botanical garden, zoological park, and arboretum, I t  b suggested 
that this building be a low-impact structural statement ,  which combines a 
number of small paviliom with partially buried corrido~ and walkways. 

A Plant Communities and Terrestrfal Animals 

B Earl R. Combs, he. 
"Prafectiona of Visiton and Revenues, Guam Aquariumm 

C Paul C. Sarerwrr 
"Economia of the Guam Aquariumw 
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This report presents a detailed preliminary description of the proposed University 
of Guam Aquarium as developed for the university by the consulting firm of Kramer, 
Chin & Mayo, Inc. The proposed design begxis with site considerations in order to 
integrate the architecture into the landscape. The proposed facility is responsive to a 
design philasophy whereby a visitor is exposed to a wprogrammedn or sequence of 
exhibits which follow a story line, The report presents detailed theme statements, 
especially as they relate to construction and exhibits, a pmposed story line, and a 
conceptual site plan. The plruured aquarium will not only t~ an educational resource 
for the local Guamanian mmmunity in cooperation with the university's Marine Lab, 
but it also wiU be a significant source of tourist dollam and employment. The report 
concludes that the aquarium should contain a h u t  40,000 gross square feet of building 
area and have a construction cost of about $8.0 million in 1983 dollars. The t o ta l  
project cost is h u t  $10.4 million. 



SECTION t 
LOCATION 

Guam is located inothe Western Pacific Ocaan at approximately latitude 13' 
2a1N, and longitude 144 4S1E. It Ifes about 1,200 nautical miles east of the 
Philippines, 1,500 miles south+outheast of Japan and 1,000 miles north of New Guinea. 
This volcanic island is the largest and southern-most of the Mariana Island chain, It is 
30 miles long, varies in width from 8 miles to 4 miles at the waist, and contains 209 
square miles of area excluding reefs (see Figure 1). 

The proposed site for the aquarium facility is located midway along the leeward 
coast of the isrsnd at Pago Bay, immediately north of the University of Guam, Marine 
Laboratory (see Figure 2). The site inciudes the high limestone cliff at  Taogam Point 
and the Iand south of this  pint sloping very sharply down to the bay, affording an 
excellent view of Pago Reef, Pago Channel, and actoas the bay to Pago Point. 







Our will atline concept and desfgn of an q w t u m ,  as well as 
corwbvctfon d operatian and maintenance costs. 

Sauces for cmssuctfm funding m e  not been completely identified 
ot thij time. We need to know how much it will cost before we can 
approach anyone fur fundhg. I sincerely hope that our e f fa t s  t:?ll be those 
o f  the people of  the fslartd 

Sincerely, 



fn Ute past severat yeers there have been four or five different pmpsals t 
?ublic and/or private aquatituns on the Island of Guam. One cr two of these proposa 
12mgressed as far as the planning Stage but fot vatfous reasons, usually having to c 

/ kith mnrtruation funding, the projects w e e  n e v e  built. 

The baekgraund and hlstary af the U n i v d t y  of Guam Aquarium can best b 
surnrnsrized by a letter writtan by Dr. Lucirrs G. a&*s, mrdfnatolr of the project 
urd published in tha Pacific Daily News on February 28, 1980 (p. 19). 

Dear Editor: 

Y a u  editorfd (FeA 20) crbart m Wmd ~ ( u n  bmught wemL 
points to mlnd We are not t4 keep our aqurPtum p l m  a secret, we 
want to have j a m e m  posltfve to m p ~ t  when the time [J crppraprfate. 
Now may be tho t fmr.  Aj a way of te- into the arrrsm stahw of our 
project, Pd Ilke to &me mmr 4 ay pmvlau @arming e f f m s .  

Members t# the Univerdty of Guam B a r d  oJ Regents met informally 
at the Marine &zboratay QPirag tb early w i n t a  of 1977, At that meeting 
Regent P e w  P, Ada ~gges ted  that th. MwLN k b c r a t a y  tmresigate the 
possibility of establuNrag a prbtlc aqumbm. F d l o ~  thd meeting I was 
appohtad coordinator to pi91 a theme statement. fn ZaU April 1978, af ter  
atteradirrg a meeting fn Hawaii, I trawled to the West cmst to vtdt and met  
wtth the dhctms of tho Aquarium m d  Sea Warid tn San Diego, 
Stelnhlvt AqluPium In ScPlt Frwtcisco, the new Seattle AqUaftwn, and the 
Vancmver Aquarium, a well a tha WaIMM Aquc~fun  and Sea Life Pmk in 
Hawait I dm vfdted saw- 2008. mrueums and xtence centers The 
result of thiJ vfstt and e e m f v e  rrvtsIaw af thaqhtt ha3 resulted in the 
*notes for a unlvaslty dqwBiwn." rornufm the prelfrninr~y (deal 

At the& rnwtlng cn Nowmbr 1, 1978, tho &mrd a t  Regents 
untmlmdy a g r d  to swwt o /o&Uity study fw a prbUc w 0 C u m  a t  
thr miwdty .  EQUQ ideat ubu&t m quadtun Zed tn many dlscussim3 
wtth Martin Ray fa Uu C u m  Vlsl tam & r a ~  Blll N d  919 was 
fnbachrctd to Um 14th Guam kgidahue fn tho Lata fall but was never 
"heard* An ad hoe AqurPtwn P t a m h g  Commfttee, cw constfatted by 
Predcdmt Row Ro&t&artm to h&i& t. C. Hchdge (chairman), f. A. 
Narshfr., R H.Ran&U, m d R .  t. Tsudo of Ou dwrslty, arsd H. T. Kamt 
of W s  Dhrlslm of Aquatfc and WttdUfe Re-as, mot W e f l y  an 
Fetiuoy 2.3 & dlsatst p l m s  An Raqutrkm xxiety,* which wadd cut aj a 
commrmtty gnrug, wu Invitatitma to qumfum 
soctety w a r l d  k ma& dtr meeting wi th  PmiBmt Carte? arPd Regents' 
Chafrmccn Ada I ?taw Wkd t \ l s m d y  with mery to br Lncfuded 20 
date. 



 his report does not concern itself with selecting alternate sit- for the 
'niversity of Guam Aquarium. A site for the facility h a  been selected and th i s  

;roq~amrninq Report concerns itself primarily with the design program of the 
',iuarlurn and the theme for the building, Site, of come, h a very imprtant 
.-,nsideration in the programming of the aquarium, The discussion which follows points 
st in detail the different conditions influencing the aquarium pcagrammed for t he  
.:.s. In genera, the site is quite compatible and in a good loation for an aquarium, 

The only &tinct &a&antago to the site which hs beat expressed b its location 
.,lay from downtown A g a ~  and the major tourist hotels in Tunon Bay. To compare 
. univenity site with any other site is, M mtQdt kporrd the scope of this report. 

;\e university site presents no serious ~robkrrw, and there are very distinct 
. .;..!antages In other words, i t  is an ideal place to build an qwiurn  as planned, 

Figure 3 is a small-csla dta plur s h o a  .the approximate location of the 
i 3perty lines. Except for a sm:-. parcel of privately owned land, the University of 

. ; , a m  has title to all of the land between the paved mad and the ocean shore (see 
: :gure 3). 

The site is part of a bmad limestone plateau, typical k the northern portion of 
. t.e island, There are no stream in thb area sfnee the limestone Q highly permeable 
~Uowing water to filter down creating a freshwater lens that floats on salt water (sea 
'igure 4). 

As mentionad rbova, t!m site fs underl.in by a freshwater Ions wfth a water table 
fmm 1 to S feet &ova sea bv.L If this lam fr trpOd to provick fresh water for. tho 
aquuium facility, f% would k m t s b  t@ am- 30 to 400 ppm of cfrlocid., 
Seawater intnrdoa may occur if pumping mtm ucmdod SO to 100 p i l am per minute. 

Bacauw the f h s h w a ~  hm fis urwd by Guam u a weir to pad- water for 
the is- my um of the groundwata? would tW4Uk8 the of an 
environmenUl i m w t  statement. 

Two soil qrau~l m found on the site cortqmndhg to th. u~w Plat-u end 
seaward-loping anu. Both m umsidrrd clryoy silt (MLX with slow surface 
ealnyr and fm ID- -. me radal porous whi t .  limostone rock is at 
a depth of h m  0 to 8 hchu b l o w  the surface @'7 Pigum 3). 'l'b *land plateau 
COMbts of patches of thh, reddish or kownish, granular &Y ~ i n n a c w  









The island b~ have a saniW ww- -tern with treatment facutie~, 
:(owever, it not beem extended to the vicinity of the sit&. 

The Marine Labdmtory uses a septic tank and drainffeid system which hu pcoven 
.;fective. A similar system is anticipated for the aquarium. 

Tmm DlsCBABOX 

Water Clowfng ttwugh the various W b i b  cantaSning mima picks up various 
:astag, such cu f e d  matter anb unsatan I d ,  and is dep1et.d of its dfssaived oxygen. 
:lrs usad water csnnot b reintrochtclbd into tha without costly filtration and 
- :lemtim. 

Sine* an ad+clurrte quantity of watu b rvrifabla to supply the e%hiblts, it w i l l  be 
-.mi once md then discarded. Thb system wUl also prevmt a dfse8sa which may 
h:i~elop in a particular tank or exhibit Lrom -ding to othtr exhibib. 

This &carded watat w i l l  be c K s c h s r ~  drectfy into tha ootur, after obtaining a 
*xrnit from the En-mental Pmtection Agmuy. A n r w  pamit b required., or the 
#.:*tinu permit granted the Mafine tabot.tauy may ba modifled to include the 
: yuarium. 

A p u t  m y  of the exhibits m q u h  salt watu to ststah th eninrnb. With the 
acean adjacent ta the site an intake lfnr Md pump system would delivet all the salt 
:later raqufted to sustain the facility. However, a facility sueti aa thh demands that 
the watar supply k relhble. .Extandad b m  of tha sritwate supply w ~ u l d  have 
<baradus axwq lorne~  

A s r l t w r t u  intaka rad mbm- pipdine orould k atremriy vulnerable during 
a typhoon. Far thb truorq s l l t w r t r r  weUs m p m  far thit facility witn  the 
Pumps tied into tha r u b y  gm-tfar spstam. 

Perni ts  f b ~  tncl# w e  Orfll b. mqukd by the Guam Bun- Permit Off- 
prior to the SW of tlm -ti- 

Guam is ddgnat+d S.frmfo Z4cw 3, d@yhg tht  it is poribla to ~ a f a c a  a 
major e u t h ~ c  



Typhww can occur in the vicinity of Guam any month of ttta yaw but increw in 
I 
I Irquency during the wet s-n. Records show that in any particular year, the 

:hance$ are two in three that one or mff8 typhoon3 w i l l  pas within 120 nautical miles 
I - f  the island, and one in three that one or more typhoon3 wUt muso fornidaable 
I 
I .smaqe with their intense winds, storm w a v e  and flooding rainfall. Typhoons may 

1 3 sweep water onshore producing a locslized s ~ o F ~  wave. The princfpal cause of 
xsion and redistribution of sediment b typhooru. 

Typhoons w i l l  almost a lwap  move actosr Guam r a m  cast to west or tram 
iutheast to northenat. Those octurring in Jan- through May 8re usually small w i t h  
finds in excess of 75 miles par haur and extend outward from Uteir earten 25 to 50 
iiles. Typhoorr~ occurring in December, May, JW and July are Iarg~? with high winds 
xtending from their cant= 90 to 75 miles. The 1- and mast intense typhoons 
-ormally occur from A- through Novembe?. Tneir outward reach may be LOO 
,!iles, with swtrfned wind sp- of 150 mflm g e  hour occurring within 25 miles of 
:e -tar of tha storm. 

Guam5 mom annual rainfall rangss from lem thur 90 inch- at Agra Harbor to 
::lore than 110 inches in the mountains. Year-to-year rainfall, at any one area, wil l  
. .vy  greatly; however, a maximum of 119.5 inchea was I.acordad at Agaha in 1918 and 
.; minimum of 37.14 hdrea in 1926. 

The mast intense rainfall ocrcun during typhoons. In Octobe 1953, the greatest 
interuity was recordad during the pasaga of Typhoon Alicsr 26 indm foe one day and 
48 inches for two drys. 

Rainfall of mar0 than 20 in&m in 24 houm and more thur 30 inches in 48 houn 
?as occurred at least twica in the last SO pears. One inch of rain par hour is expected 
:o happen several tima each year on G u m .  W o  inchea or m a e  pa? hour is rare, but 

occur once or t w i w  each yeu. 

Location .curd elwation am mafor fctacrr fnllmcfng th tempa%tura of a 
particular area. W t i u  rlonq tha ersten coast expad to the tradewinds are 
o s l e p l y  coola (k.0 loorlltia an dl* w r t  OM. Sr i d  .nu w i l l  typically b. 3 
to 4 P wumor ttm the raorPnt.in top. 

Tempamturo a m m u  vary from neord.d mudqurn of 9 s 0 ~  to a qnfmum of 
6 4 ' ~ .  TypiaUy, howwar, tamparaturea n n l y  a. 90 F a fall b . b w  70 F. 

Th cimlrrt p u i d  &wing the y e u  frr Jmwy and Fekuug, the warmm, 
May and J m .  R* ternpuntun d i f f p n t l l  htwm thw pri- b slight hoWev% 
with monthly a v m  of la thp 3 P. TtmqMut tho y u ,  d8ythr temPmtur= 
are COKm~nly ktwm 83 and 88 F sad fn tho mid swentiea chbg tfi. eooim Part of 
the night. 
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bab, A large pmpottfon of the animdS f ~ m d  on the b h d  today wee introduced by 
' man,  my animals & not have Chamorro n a m a  b e c a w  of their recent introduction 

into Guam* 

me limestone forest an the site w i l l  contain s a v e d  specfa of animals. Some of 
them will be incorpotattd into the exhibits. A lbtfng of the majm terrestrial animals 
is included (see Appendix A). 

mDS 

. 

A large number of seabkh and ~ e b ~  visit the ishnd each year. Sixt- 
rarieties are native to Guam. 

A shocebud exhibit w i l l  be included in the visitor9 erperience. In addition, it is 
mticipated that cartah other e h b i t s ,  such lu the mPngrove swamp, will  incotpotate 

' .ome of the birds associated wlth that snvitanmcnt. 

A listing of the m a t  mmmon bttds to Guam L inchdad (sea Appandix A). 



ZMmm 
The Unfvdty  of Guam AQlrrrtum rtU emptrrdn th8 p h t  mnd mfmd life of t b  

Ind-Hut Paoffie, -9 that of Mtmxm& G-, and 

EoUCATlO UID m m  

- 

r\ r\ 

SBCIPH)I 4 
T'smX SFAl'zrMmr 

The mrjcwr ebfwtlvo of #a Aqwium O ta df8pl.y m u h a  plan- and animllJ in 
"natunlw h.btt.ts. Rw pwpom of th habitats fs to ht#prat awl oxplain the maoft-  
mmt to Wtocs ia m rrtmhhtg snd comprlllnq rnuutar. Tln aquarium will be an 
educational expad- but w e m a  duutim sin- a star- trrtbdc a p p m d  wfl  
be avoidad and mntrl srttw -a -1.m urd r Urnurn 02 tart material wiU 
b. us+d 

f 

I 1979, ~ u r m  atmatad 280,000 *iton. ~n fnatrrsr, im pmjeated tor future 
YcarY1. It  b au lsopr tht well ovat hli of t hae  vfsitm will tour thr new aqwium-  
Guam hu a pput ion  of 110,000, h i -  unftd stat- rnilltuy p m n n a t  ft 

Early on in the pro- of pmparing this ptagramming repart, the conam 
l n f e r t d  with Dr. L.G. El&* and devdbged the folbwirtg theme atement .  Th 
,?me statement, and the story line contained in Section 3 of this report, farme 
1 basis for a public presentation given on the Univenity or  Guam campus, Mularch : 

;go. Portions o t  the report wero televised, articlau a p e d  in the local p.per 
prding the aquarium, and input wsr received from tho public in developing ass 
. t i& pmgramming and dajigr conmu. 

'Ihr at the U r n 0  -tamant fs to set out as cldarly aa posstble in the 
- ~ 1 y  stagm a{ tha mquariurn pro j~@t  the htertt of the building program 

d later design work* Ern- is placed a, chcbiana affecting dhghys and opetation 
1 the lacilfty. 

A key functfon ot the thane statemmt b that it serves as a touch-stone far Iater 
b?cbfom. Ib very w y ,  on- tho srchitwu, -+an, and erNbit designers get 

I .volvad in tho &tall of tlH aquarium to f-t rom* of th. M e  ideas that went into 
: ~ a  project at the bqidng. It may warn like a remote possibility at thb time, but 
)mewhere Q w n  the line, somean0 may ajk, 'Why men? Usre any penguins at the 
. a m  A q ~ i u r n ? ~  arod we can lmk to tha thm4 statemant and note$ 

I r)ie Univedtg of Guam A~ctvfum rrtlt ampbaize the plant and enirnal Ufa of 
thr fnb01Wsst Pacific, aspacially that of Miclronda., G u m ,  end Palau4* 

So we writa down thb thsms statemat at tbfs time ndt only ta sharpen our 
hinking at tha s t u t  of tk p r a f e t  but to k e e p  h sharp fo- later. The value of the 
.heme statement is not so much fw mckatmding the pra@am presented in thb reprt  

i .?s much cu it t, for tha interpmtatfm by latar phnnsrj in the quuiurnL dsveloprnent.. 



(1 
uu w i u m  c a  to tM O r t -  Muha L.(rontcq ~u d 

w U  ; r e r s o ~ l  and physical facilitieJ~ such as ~ U w r n s ,  labomtorles, ant 
:uppua* Thr aquuiurn will expmd the r w ~ c h  ogportunitfcs for u n ~ v a i t  
-:udenU and also wiU expand the service that may be available to t. 
-0mmunity and citfzeru of the island. 

:;MQUE FA- 

The aquarium wfll combine m a y  of tfM chuactoristiu of a zoologl 
~tanicll gsrden, and rqwiurn. It b acrvtsionsd LU a sdtfm of ~ 6 v e r d  v 

. +ing s m d  buildfng modules that centah vtem out mto tho Witaha inta 
xhibtts, and aquwturns. Plants, ffsh, birds, and other small animals w i n  k i 
.qd explbined in u c h  of t he se  Milding modular while th. net- ~ t t i n g  w i l l  g 
.:cicdmp for the dt8pl.y~. 

$l"KNb 

The land adjacent to the Marina Laboratory at tha Univarsfty of Guam, 
,b.utrully attractive as a site for tho rquuium. ' fb dtr contains a numbe c 
.diganoua trees and phnts, an anciakt Cham- hbitation site is on tho la 
.way conducted by the Smithsonfan Inrtfhtto rhowad that tho sit4 hru, many trc 
'ants which have not been dfJturbod by d r v d q r n o n t  or w u  damage. Unlike rn 

land in Gum, tho sik thttofom b clam to an unaltered 
;nditiun, 

The siroreline p v i d e s  m y  Offemnt habitats, from sure beach to mcly 
Trom the high point on the sfto, there em axCellmt v!em of P8go Bay, Pago Ree 
'he dunnel cut by tho Pago Rive. Thr, elmenem of the Marine Labomtory mal 
;:ossiblo to incorporate into the exhibit some of tha arpaiments being conducted i 
~abs, There may b, far aumpb, a Warhe Leb NrmbtieP exhibit which is cha 
;eiodically, higWght ing  tntovgn t u t  and photqppn;r th .  latest pmjecb t 
p w w d  in thr h k  

By bacew bettrt feutdcmod about tho mhmnf mvfronment of Guam thn: 
visits ta th. .quufum, it b tho publie w i l l  k kttr Ibb to make dscb 

me wceming lor of the rrrvbmmmt, Th. cma- d an Wormed publfa and a r m  
mmt of 8 -tide 0tNu w i l l  uuwituta tba m a t  s@~fncrm lang-tern ab 

t 
tfve of tho qtmmnL 

bet 
the 
3ed 

The M a  & m a t  of dfsphy wUl be If* mmr, An Ltnd~andtng of 
tow envtranmrnt c o m a  fmm a )ar~wht&r of how p u t s  Md rnimrJs relate ti 
mtural Jurtarmbing, to &e, d t~ ~IWI. M M ' ~  inthat- QI wfm bbil  

bo mcagnizd ud hi8 potathi for bath good nd bb drfln+d Tho exhibits 
focus m theso rektfapnip. 

"' I ma &sign rrfll pravidr far mt, water, wil cmditiom, living sea-. 
Qwty, temp-trp., ucd a t  SO thrt all pmts rcd rnimrb ar -play w a  be a 
fortabb and that matriotian rninimtzab. 



me aqmium put the v f e m  vicatiou~ly "inton the various habitats of G u m .  
:'he intent b that the viewer come away i m p f e ~ e d  with the divenitp end beauty oi 
.>is reauxe and with his own &site to protect and repair the environment 
;rengthened. 

Parking for tour buses, automobflu, staff vehicle, and dslfvsry vahicles m w t  be 
. movided in order not to a d v d y  impact the univemity or the Wsrine Laboratory, 
..?parate areas for visitor parking and entrance and W f  parking, =vim entrance, 

loading dock w U  be providd. 

The aquarium, toguther with the Marha -tory, makm ug what may be 
.dnceived as a marine scienca complex. As tnfa id- takm hold and bcgSns to grow, 
:ie foUowmg are functions that may bvelopt 

o Micmnesian coniat.nce cent= and marina studitu institute 

a visiting schalus pmgrrm 

o Mfcranadan information emtar 

Q Planetarium, obmrvatary, and scienca mtu 



me traditional aquarium presents hiormation in a large gallery with viewing 
: ~ y k s  yastedn up against the wall. A "postage 3t&mpn collection of light boxes provide 
.: ;hotograph and taxonomical descriptfon of the many specimens displayed. This is not 
.,criticize the traditional aquarfum; it is a w e l l - r ~ t e b  display concept and, if done 
..:u, it can be entertaining and educationally valuable. 

tn the Guam Aquarium, however, the *itor w i l l  be given information in a more 
:syrammed format. Rather! than entering a large hal l  and wandering randomly 

.. augh the exhibits, material w i l l  b8 presented to the viewst in a specific sequence 
,'h a bcgvuring and an end, in an Wblished 0rd.r. ma vWt0r w i l l  'be cognizant of a 

.'r,ryline which guides one's trip through the exhibib- 

The toUowing figure presents a diagrammatic &play of the elements, or topics, 
. which a visit- will be expaad when traveling from th8 entrance gate through to 
0 ' 3  exit (see Figure 71, I t  may be helpful, while reading the short description which 
doun, to ref* to t b  dfagrarn in order to b s t t a  tmdamUd the programmed nature 
.I the storyline, The storyline was prepred with ths aa8istmce of notes prepared by 

n ;r. L. G. Eldredge, (See Section 7, Architee tural CIcaractllr for Schematic Site Ph,) 

The entrance to the aquarium wil l  be via an e a t i n g  access mad that passes 
iilmugh the university c a m p s ,  c l o ~  by the administration building and down a steep 
+;inding grade to the d t i n g  Marine Laboratory. At present, just before arriving a t  
:he Marine Laboratory, one passss a small private eeddmc8;'the entrance to the 
(tquarium wi l l  b. befom one reachea thfs residence. 

There w i l l  ba a new intsrs.c?tion created at ttH entrance which w i l l  direct pubLic 
traffic to the left off the axfstfng main road and into th. site on a new Larger road 
which w i l l  go behind the rasfdenm that is t h e e  now, From tb entrance to the Marine 
Lab the present r o d  will k r sawica Wve only. Thur, from a pint about 500 yards 
from the lab and just .It= t)H turn awn tha hill, trafffa is separated into a public 
entrance and an empbg../sa&ca rrtr8ne8. 

Most vfsitom to t)H Q Q \ P I I ~ ~  will enter by tour krr or pdvata automobile. The 
par* and d m p f f  rnrr orill k w e d  a- to tho principlm of 5ee, arrive, 
and parkn In 0th- rrocdr, u ona approaches tha building, stgirs and other visual cues 
wil l  direct t b  &ivu to an overall v i s u  or s a w  of Sesw tho whob building. There 
will be a dn>mff point tor cus and krs+s undu tha build- entrance canopy. From 
there tha Wvar cm puk  hh  or h a  vehicle and join the wongem in the drop-off 
area. 

Staft, ernploywe, urd mndm M e l a  a ante th. complex d o m  the existing 
entrance road to ttW M a r h o  Lab. ParMng, 1- cbcks, sowtee =@as, garage% boat 
storage, edrninistrative offices, clrsaoonw, and hb mu wil l  be close to and in -me 
cases shued by t h  existing lab. genanl pubUa w i l l  not have access to these 
8reaS. 





r\ 
The whola pupau of ikn exhibit is to qufet the ~ d s ,  get t 

prepared, md Mt stage. 

me vestibule exhibit J&IQ a less subtle function -- it serves as a lob& ' :'.88tef 

While the sanZigumtion of the theater provide3 many opportunities 
..l!ding designer, the general appearance of the mom b similar to a smal; 
?atar. It w i U  have a minimum ssating capacity of 150 fixed auditorium saa 

,:din. table arms u, it can t~ used as a lecture hall. There wil l  be a raked or 
.Itor for god sight lines, an anclosed pojcction baatn end psuibly the mpa 
:sject visual irnagss on more thM one wail  for multimedia prwentatiow. The 
r no wtndows in the m m  and it w i U  be ona of the few completely W n b i  

.,: :as in the equuium. 

The normal vbit to the aquarium would inttolve a 16- or IS-minuts IUm as 
.:taw introduction to the aquarium exhibits. Them wUl  ba pr~visfonr whmeb 
4q:tater can be bypasud if one dass not cera to wai t  for tho film, I h e  theater c 
1 -  ,& cu a c l a m m  by tho unfvenity ot rentad out te the camrnunlty for film or 
;Lie% 

The remaindar of the exhibits ~~nsfst of a sequsnce of rnodulm or pavtLiow a 
' ,DO0 net g q u a r a  feat in arm whieh are connectad by stretches of cornidom that , 

c.ut onto the site and take edvsntago of the natural surroundings. The pavilions 
.'ornewhat dark, snclased spcds wim t b  d y  light being that on the plants 
x i m a l s  in the aquuia and an oo&onal "panorama w ~ w u  view into a selected a 
c l  the site, The corr i&~,  on tha o t h a  hand, w i l l  be cpm-afr walkways, which in so 
cases may be buried under slopas or rock overhank in order to minimize this impact 
the site (see Flguras 8 and 9). The walkways foUow tha contom of the site as tt; 
tesc6nU to tho beach below. 

The ovsrall rffact of the tsildhg WU b. to mtnimim its impact on the Ate a; 
maxirnizo tha vbitocl via* m g h  of the uboratum puk-Ilka natural setting, TI 
Vfewgt wU1 ba t.km fntb tho rrwld of plants  and anfmals rathar t h ~  bsh 
ovefpowrmd by tha rtahttocture. A ~ r n p ~  thb whi& going &om areas of bcig 
sun to drrla#ll w v d  tima wil l  k r major chUmg. fm the e%hlbit designers al 
building architrca 

Tha f h t  p.vlUan ammu itself 4 t h  M a  ccu~cwpb muwnfng the existence 
life and wrtrr .  In ra t fon ,  sprcir sunrival ~ & p t i o m  and 8valutiomy w e e p a  w 
be exprossad- ThL -it a m  wvea as an intwductiarr snd baekgmund for the mafi 
habitats which m to follow. Some of tho W m a l  ertrrnpla qpeim wfJl be rcp.atd 
later ma* axhibitt fa b l p  urmpllfy the complerfty ot Urn h M i m d a S  mQic 
wa ten. 











Small# displays will portray different habitats dong the next corridor (see 
3 p r e  12L 

0 Volcanic boulder - coral community 
o Seagrass bed 
o Marine lakes 
o An elongated flowing freshwater tank depicting the cross-ction of a 

Guam stream will portray the shallow parts of the stream as well as the 
deep, quiet pmb, including local freshwater fish and invertebrates. 

AND LAGOON TANK 

The largest exhibit in the aquarium w i l l  be a tank with a glass-iined "tunneln so 
.bserven can walk through it. h actuality the tunnd is a of large aquarium 
'uks rather than one large pool (see Figure 13). A touch-tide pool for handling non- 
loxious marine animals wilt border the reef tank. The tank itself will be designed to 
;ortray a fringing (or barrier) reef ecosystem, havtng live stony and soft cords, 
.-.ssociated benthic fish- and invertebrates, and aggmptiolls of pelagic fish. Of 
Ioune, a rcsident shark will be displayed. The reef tank w i l l  overlook the reefs 

mi resent at the shoreline of the site. 

A sea snake and a snake eel veLU be compared in tanlor side by side and their 
anatomies and Life cycles will be  contrasted as well. 

A special tank with recirculating chilled sea water w i l l  hold such animals as the 
chambered nautilus and deepwater shrimp and crabs 

These w i l l  av.ilrblr spa- and UmiP ability to b. worked into the 
storytinet 

o A t W  pool 
0 Smbbdexhbit 
o Muiculturo &play pcobably dern~l~btrating prwn w i n g  

The exhibit wf l l  depict man's place and role in tha w r t e  world. In particular, it 
wil l  interpret the fsW of Micronuk and thak humm inhabitants. Man3 use and 
abuse of the marina re#- will b. dtslghyad. -for ci t izm and others wiU be 
invited to partfcipata in 'lfvfng histow situtiocrt w m  muinwwlated activities will 
be described and bmawtmted, including wt making and throwing, fishing and ~ d t  
making, and making rrw of marine pcoducts from p n - b o p a n  to modem t i m a  







o General stomgo 
0 Food preparation and diet  laboratory 
o Freezer storage 
0 Quarantine erea 

In designing these spaces, no facilitie8 already in the Marine Laboratory wil l  be 
repeated. For further discussion of these administrative areas see the square footage 
estimates in Section 6 of this report. 

SEA WATES SYSTEM 

The aquarium will be served by the existing Marine Laboratory seawater system, 
perhaps w i t h  the addition of a seawater well for added reliability and ca~acity. The 
system will be nindependent" but have the potential for joint ta6. 

GROUNDS 

Natural vegetation will remain. Rea end shrubel phnted w i l l  either be part of 
the habitats created, or those which are considered rare, endangered, or unusuai. A 
garden of medicinal and food plants will be planted and integrated into the exhibits. 
& much cu paible,  the site will be landscaped to provide a nnaturalw state. 

U p  leaving the food service and eft shop area there may be an informal notice 
board near the exit with notices about the Aquarium Society or a message f r o m  the 
aquarium director. 

Directed by the traffic flow from the last pavilion area, visitom will take an 
elevator back up to th. entry lobby. The visiton will have wound their way down 
about 70 feat, and handfcaQOad requirements make an elevator a necessity. 

h e  *iton then mtraco their s t e p  back thcough the entry lobby 6nd.m to their 
car or bus, thus ending their aquarium experience. 

The uw.lk throughm dasmiption of #a aqurrium gives tn. primary uses for each 
of the spa- md uhibits, but a numb of important secondary u m ~  alrro exists. The 
spaces in the eqtmrium wUl  k so designad to prod& for ccmve~icm into formal and 
informal m w h g  roams and nteption areas. The theater, outdoor mas,  exhibit 
spaces, and o w  mu may k urrad for: 

0 EduimtiorrrlOraqtams 
o Commmrity rn-tiqp 
o Receptlorrr and cocktail partim 
o Convmtiw and mootine 
o Other rentals 



SECTTON 6 
SZE AND COm 

1 In order to estimate the size of the U n i v ~ i t y  of Guam Aquarium, we utilized 
two  different mlculations and compared the results: 

0 Attendance and Revenues - This is the businem approach to sizing the 
project. First estimate the numb* of visitors to Guam, then look a t  how . . 
many visi ton might visit the aquarium. Prom these estimated attendance 
figures, we then sized the facility accordingly. Hramer, Chin h Mayo, Inc. 
was assisted in W portion of tho work by Eul R. Combs, Inc., Consultants 
in Economies and Planning. This adpi8 resulted in an aquarium of 
approximately 38,000 gross squue feet. 

o Square Foot Requirements - This is the mppmach to sizing the proj- 
ect. First examine the storyline, than make some estimates as to how 
much area will be required to aekommadate 8ll of the exhibits a othsr 
administratfort or support functions. anelysb resulted in an aquarium 
of appmximately 40,000 g m 8  square fmt* 

I For simplicity, we then took the higher Iiguta and estimated, for planning pur- 
poses, that the University of Guam Aquuium would contain 40,000 gross squwe fwt; 
however, thij figure has not pusad some important *acid testsH: 

o Can it be built? While the squue footage may k programmed at  a certain 
number, when tha faoilfty b actually designed, it map not fit. Unique 
design criteria such m circulation, topakaphy, administrative require- 
ments, and 0th- may make th. b d l d b q  bigge or smaller than initially 
programmed. 

o Can yuu a f f d  i t?  Somatima fun* surcu m y  not be available for the 
whoh project. (Ruely b them too much money.) Tho program is based 
u p a r r a n d o r M o f u n d h g i r ~ ~ t u g o a p r i ~ f i t f s s  Ormth.&llcusara 
idantifid, tho mrn a n  k "cut to fit th cloth." 

I A detail& d f r d u a  of t& two dif fmt m e h a  to klfldirtg size follows. 

Two separata and hdapmdmt studfa w e m  conductsd to estimate the potential 
number of -tom w p c t d  at t h  G u m  aquarium. Om study w u  conducted by Earl 
R. Combs, Inc., Comulturts in Econorniu and PtuYrfng. RH &tailed results of the 
Combs study am cont.irud in A-ix B. A second study w r r  dam by Paul C* 
Sorewan, KCM saonomfrt.. HIs report b mpdumd in Appendh C. 



Gross Building Square Feet  
Facility Square F e e t  Vbitors/Y ear Per Visitor 

Vancouver, B.C. 80 ,O 00 700,000 ,114 

New Yotk 20,000 500,000 ,100 

Mystic Aquarium 70,000 

New Engfand 120,000 

Seattle 80,000 67S,OOO ,119 

Assuming, therefore, that by 1990, the University of Guam Aquarium w i l l  attract 
about 291,000 visiton (See Table 1): 

291,000 visiton/yasr x. .I22 square f-t/visitor = approximately 38,000 SQUARE FEET 



O f f i ~ ~  (three) 
Reception 
Conference room 
Board m m  
Storage and copier 
Staff toilets 
Mechanical and carridon 

Offices Subtotal 

Chaeoorn and assembly 
Model and graphics shop 
Gatage and small bort shop 
Greenhouse 
Show- and staff lockem 
Laboratories (two) 
Caretaker's apartment 
Mechanical and cotridom 

Support Space Subtotal 

Holding tank 
Filters, pumps and electrical 
Emergency pow= 
Quarantine area 
Corridors and stain 

Tank Subtotal 

Equipment storage 
Freeze? storage 
General storage 

Storaga Subtotal 

Subtotal Staff spacu 

Qasrr Foot Total 



F O ~  the prapcmad aquarium to have the greatest bexibility in its dbtairrirtg capital 
fun& for design and m t r ~ t i o n ,  the first step is to create an organization that would 
have the p a t e s t  ability ta attract funds from fdara agencies and philanthropic 
foundations: a nonpmfft fetmdatlon with apptoprhte ties to  the Univemity of Guam, 

This approach, in addition to qualifying the aquarium tot  the government funding 
possibilities, would exampt quarium operatfom from tar= and woad &w tru- 
exempt bonds to be offered if that became desirable in the future. 

The two potsnthl sources of fed- monay for the aqtrarium that would be most 
pfamising are tha Economia Develapment Admini~tmtion and the Ferrnem Home 
Administration. Tha former wela to  invest fn facilities that emate jobs end long-term 
economic benefit, Ttw Guam Aquarium, aa an a m ~ b y a  of approximately 35 people, 
full and pnrt time, and with an annual payroll of about t700,000, would be a definite 
candidate. C a t  of tha fncility in relathe to tha ps'mll Ij vary hi@, however. 

The Farmen Home Administration Community Pacflfty Lorn pmgrarn recag- 
nizar reereatfan bemfits of facilItfes in rurd comm~mifles. Th aquarium mignt  
Qualify under this pmgmm, krt at sernatnfng less than tba total amount naadad. 

Pot tha cupital fun& to k provided, them is a strang need for major corttribu- 
tim from the G u m  Legishture M tha iounchtfm of a plan that would attract other 
participants. On mb bssis, rn or mom of tha ghtlantkopic faundatfans m@t be 
interested, particularly U the theme program for t b  project showed inrtovath and 
uniquencud. 

Fm the aquarium to pay all itr a p i W  cmt from revantma, m admission cbnrge 
of &but $6.75 would k n d d ,  Thb may be so hfgh that tho profactad visitor load 
would not ba W z s d  On tt# 0th- hand, if tha m d e s t  growth rates for visitom that 
an pmjsctad in thb anal* am exceeded, th. ability of tha m i u r n  to fund itself 
would k i m p r a w  

Both the Comb md %raman stobiw addr+sr tlm of 0mtfng  ravenu- 
and aats (ma m e w  B m C). 



Revenurn from concessions have not been given major consideration in this 
analysis becaw they am not regarded as a s i g n i f i c ~ t  factor and could be considered 
a contingency. A gift shop 1- of 900 square feat a t  $lS/square foot would generate 
313,500 of revenue with possibly another $3,000 or $4,000 revenue percentage income. 
.-\ restaurant with 2,000 square feet a t  $lt/square foot would generate $24,00O/year 
base income with possibly $8,000 to $10,000 of revenue income. The total might reach 
$S0,000 per year, enough to cover about 5 percent of operating and maintenance costs. 

PRIMABY AND SECONDABY BENEPIT3 

It  hrw already beam demonstrated that the aquarium wil l  be (under certain 
assumptions) a lucrativa business venture by 1990. This section seeks to indicate the 
employment and income banefits attributed to th. aquuium. 

John D. Tamer, an MBA graduate from the Unfvamity of G u m ,  -lied statisti- 
cal cotmiation regression umlysirr to a study of G u m 9  visitor industry. Hb study 
indicates an extremely high positive relatiorwhip between ep~oss business receipts and 
visitor arrivals; and retail business receipts and visitor arrivals. This meam that both 
gross business receipts and retail business receipts am vary sensitive to cirangea in 
visitor arrivals; falllrtg when arrivals f a l l  and rising when arrivals rise.* Other  sour^ 
have asses& expenditures by Japanese tourists a t  approximately $120/day. 

I t  is not untenmnable to presume that Japan- tourlts, especially those on 
package tours, wi l l  spend an extra half  day on Guam in order to see the aquarium. As 
a matter of fact, t!tb is probably how tho tour package would be established. This 
would generate the following income and employment benefits in Guam. First, for 
every additional $120/day/tourbt, approximately $102/d.y would.accru8 in the form of 
indirect income. ThQ is an estimate of secondary spending in the Guam economy. I t  
wa?r estimated by Mr. Don C. Warner of Associated Business Consultants that for every 
dollar spent by a tourist, 851 w i l l  be respat by Guamanians. 

To give some idea of the magnitude of these msnditums, let us examine the 
effect of 200,000 Jepru~j.  tourists (our 1981 projsotiorr), This would result in $12 

' million increased &eet and $10.2 millioca in- Wfmct expenditures. This is 
roughly at.-knth of tho 1976 grog busham ncaipts snd should b. understood as a 
pcssible but optimbticr outlook I t  may tmppa that a significant numb= of tourists fit 
an aquarium visit into Wir stmdud length of stry. 

An astimatad $360 job in tb G u m  amnomy warn generated directly or 
indirectly by tna vi8ltoc fndustiy in 1977. ThL m t s  around andrth  of the 
entire civilian lrbor f m .  Mr. Warner estimatas that for every job increased in the 
travel hdsmtry, itom 0.77 to 1.37 job are inmmmd in nonttavel ifxhutri~~. This 
indicates dgnifi-t in- in employmmt Qu to stimulation of the tourist 
industty. T& dverganca in Mr. Wuner9 esttmrtu trpoa whether W'mt 
g w m m e n t  tourist-ntlated job  rrr axcluded ar hawed. 

*Page 6 of Warner9 tourism surwy. 





Only 10 percent of the aquarium3 vfsttoe are expected to m i v e  by car 3: 
maximum at any given time. A ~ ~ m i n g  1.9 visiton p a  auto, 20 auto parlang spacar 
should be sufficieat. A lot containing 50 auto specw, however, is recom- 
mended because experience indicates that one can never have too much per- ant 

insufficient parking is a distinct disadvantage. 

Ninety percent of the visitors; will arrive via tour bus, We are recommending a 
bus parking capacity of ten buses. These buses can carry + 400 passengers. Since 
there WLU lm from 135 to 270 bus visiton in the buildng at an3 given time, parking for 
ten buses should be sufficient capacity. 

Staff and Student Lot 

Resent 24 
Soon to be built 2 8 
When aquarium is built 

Subtotal % 
Public Lot 

Auto 
Bw 

TOTAL AUTO 12 0 

The attached prajact schedule (Figura 15) h a "mast optimisticn estimate 02 how 
quickly the  decisions can bo made, funding seared ,  and thh aquarium built. There are 
many variables which cannot be exactly pinned dbwn when putting together such a 
Schedule. The wm W m  in thb b how qufdcly tha can s-- 
The time tram- for &sign work and conrtruction am fairly typical and "fast-track" 
building t e e b i q u r  am not recommandad f a  aquafium buikdnp, becausa of the 
complex integmtiorr of krlldtng system which is r8qulred. 

Pour and a hV y a m  fa a long time to gat an aquarium W e d ,  planned, and 
built. Any short* of tht  t h e  frame can greatly improve building costs since the 
bite takm by Lnd.tiawy ewalatim is muoh 1- In a $10.5 million pcoject, with 
inflation a t  U patmt, evuy month which can be saved on t h  schedule m a  
Project cort $100,000 l8m. 



It b seldom that a site b selected which offem so many oOpoctunities to the  
architect. A broad, elevated plateau offen a sweeping vista of the ocean, Pago Bay 
with i ts  reef and channel, and a m  the bay to Pago Point. A staapiy sloped portion 
con- one of the very few areas considered to be natural forest rathe than second 
growth, and a limestone ctiff rites vartically from the o m  to the eAevated plateau. 
Tne bench and fringing reef lie at the foot of the steeply sloping area. 

Thesa then are the site patameten which must be -dead when developing 
the architectural character. Attachul is a schematic layout of the building in a ren- 
dered site p!m (Figure 16). 

In addition, thee am climatic cansiclmatfolrs which oannot be ignored and wi l l  
also impact the design. Them have been outlined earlier in this document, However, 
two of them are S I E V ~ P ~  enough to require exceptional consideration during the devel- 
opment stage of this facility. 

The first Q typhoons. Recent history ravaals that a typhoon will directly strike 
the island at l ev t  onee every seven yews. Th4 sit8 is on line with the path of a 
typhoon, which w i l l  appro&& the bland mo6t often from the ewt, fully exposing the 
site to its advance. 

A tour of th. bland indicates the types of architattural.joluuo~ most success- 
full in combating typhoons: either mist the wind wi th  a solid structure, most often 
reinforced concrete, or open tq the structure to allow the wind to blow through, such 
as with park picnia structmu. 

The second major climatic d & a t i o n  b the pariodic wrentiat rainfall* Cam 
must b. exercised thraughout t)n d88ign ptmsea to accommodate the yearly storms 
that will drop more thrn am fndr of w8te.f p e  hour. L 

Rainfall, hormrrr, mad not k r nrtriction aa MtoetuW desigr~ It CM and 
has bean used to ecrhurolr tlw &sign, peovfdhg m unexpected wparisnce for the 
h i tor  by conttolltng tho mtae flow urd muriquhtlng it. A rain sculpture is me 
example o t  nfn to d u n t ~  tho visitorb axpdence by, for, snrnpls, explaining 
the watu cycle with me saptrar. 

A B C B f i E c m m L C O m  

AS mmtid0.d above, tk. site o f f a  much to anhum end educate *itor& 
experience. In this, th archit- must k m undmtatemmt, working 
with and not impamel upon mb rut- snvitonmrrt. 







o General storage 
o Food preparation and diet laboratory 
o Freezer storage 
o Quarantine area 

In designing these spaces, no facilities already in the Marine Laboratory will be 
repeated. For further discussion of these administrative areas see the square footage 
estimates in Section 6 of this report. 

The aquarium will be served by the existing Marine Laboratory seawater system, 
perhaps with the addition of a seawater well for added reliability and capacity. The 
systems will  be "independentn but have the potential for joint use. 

Natural vegetation will remain. Trees and shrubs planted w i l l  either be part of 
the habitats created, or those which we considered rare, endangered, or unusual. A 
garden of medicinal and food plants will  be planted and integrated into the exhibits. 
& much as possible, the site wi l l  be landscaped to provide a "naturalw state. 

Upon leaving the food service and gift s h o ~  area there may be an informal notice 
board near the exit with notices about the Aquarium Society or a message from the 
aquarium dfrec tor. 

Directed by the traffic flow from the last pavilion area, visitors wi l l  take an 
elevator back up to the entry lobby. The visitors will have wound their way down 
about 70 feet, and handicapped requirements make an elevator a necessity. 

The visitors then retrace their steps back through the entry lobby and-on to their 
car or bus, thus ending their aquarium experience. 

The *walk throughn description of the aquarium gives the primary uses for each 
of the spaces and exhibits, but a number of important secondary uses also exists. The 
spaces in the aquarium w i l l  be so designed to provide for conversion into formal and 
informal meeting room and reception areas. The theater, outdoor areas, exhibit 
spaces, and o m  areas may be used for: 

0 Educationalpcogram 
o Corn munity meet- 
o Receptions and cocktail parties 
o Conventions and meetings 
o Other rentab 



SEmON 6 
SlZg AND COSP 

In order to estimate the size of the University of Guam Aquarium, we utilized 
two different calculations and compared the results: 

o Attendance and Revenues - This Is the business approach to sizing the 
~ r o i e c t .  First estimate the numbet of visiton to Guam, then look at how 
c - - . - - - -  - 

many visitom might visit the aquarium. Fmm these estimated attendance 
figures, we then sized the facility accordingiy. Kramer, Chin h Mayo, Inc. 
was assisted in this portion of t h e  work by Earl R Combs, Inc-, Consultants 
in Economics end Planning. This analysis resulted in an aquarium of 
approximately 38,000 gross square feet. 

o Square Foot Requirements - This is the design approach to sizing the proj- 
ect. First examine the storyline, then make some estimates as to how 
much area will be required to accommodate all of the exhibits or other 
administration or support functions, Thb analysis resulted in an aquarium 
of approximately 40,000 gross square feet. 

For simplicity, we then took the higher figure and estimated, for planning pur- 
poses, that the University of Guam Aquarium would contain 40,000 gross square feet; 
however, this figure has not passed some important "acid testsn: 

o Can it be built? While the square footage may be programmed at a certain 
number, when the facility is actually designed, it may not fit. Unique 
design criteria such as circulation, topography, administrative require- 
ments, and others may make the building bigger or smaller than initially 
programmed. 

o Can you afford it? Sometimes funding sources may not be available for the 
whob project. (Rarely Is there too much money.) The program is based 
upat need while ftmding is dependent upoa priorities. Once the dollars are 
identified, the program can be "cut to Zit the budgetary ~ 1 0 t h ~ ~  

A detailed discusdon of the two different tqproaches to building size follows. 

Two separate and Wependent studies were conducted to estimate the potential 
number of visitors expected a t  the Guam aquarium. One study warr conducted by Earf 
R. Combs, Xnc., ComuLtants in Economics and Planning. The detailed results of the 
Comb study am contained in Appendix B. A second study was done by iMr. Paul C. 
Sorensen, KCM economist. His report is repmducad in Ap9endix C. 

Table 1 summarize8 the projections made by both the Combs and Sorensan 
studies. 



t 
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TABCg a 
AVERAGE SQUARE FEET PER YISfiOB 

r 
Gross Building Square Feet 

E Facility Square Feet Vbitors/Year Per Visitor 
I 
i Vancouver, B.C. 80,000 700,000 .I14 

New York 20,000 

Mystic Aquarium 70,000 

New E n g h d  120,000 

Seattle 80,000 

Honolulu (planned) 100,000 

500,000 .loo 
550,000 .I27 

910,000 .I31 

673,000 .I1 9 

700,000 - .I43 

Average .I22 

Assuming, therefore, that by 1990, the University of Guam Aquarium will attract 
about 291,000 visitors (See Table 1)t 

291,000 visiton/year x- .I22 square feet/visitor = approximately 36,000 SQUARE FEET 



Offices (three) 
Reception 
Conference room 
Board roam 
Storage and copier 
Staff toilets 
Mechanical and corridors 

Offices Subtotal 

Classroom and essembly 
Model and graphics shop 
Garage and small boat shop 
Greenhouse 
Showen and staff lockers 
Laboratories (two) 
Caretaker's apartment 
Mechanical and corridors 

Support Space Subtotal 

Holding tanks 
Filters, pumps and electrical 
Emergency power 
Quarantine area 
Corridors and stairs 

Tanks Subtotal 

Equipment storage 
Freezer storage 
General storage 

Storage Subtotal 

Subtotal Staff sp?es 

Gross Square Foot Total 



0 r+ 
FUNDMG SOURCES 

For the praped  aquarium to have the greatest nedbility in its obtaining cepital 
funds for design construction, the first step is Lo create an organization that would 
have the peatest ability to attract funds from federal agencies and philanthropic 
foundations: a nonprofft foundation with apppriate ties t o  the University of Guam. 

This approach, in addition to qualifying the aquerfum for the  government funding 
possibilities, would exempt aquarium opemtiom from taxes and would allow tar- 
exempt bonds to be offered if that became desirable in the future. 

The two potential sautcas of federal money for the aquarium that would be mast 
promising are the Economic Development Administration and the Farmers Home 
Administration. The former seeks to invest in facilltics tfrat create jobs and long-term 
economic benefit. The G u m  Aquarium, as an employe of approximately 35 people, . 
full and part time, and with an ctnnual payroll of about $700,000, would be a deflnite 
candidate. Cost of the facility in relation to the pawl1 is very high, however. 

The Farmers Home Administration Cammunity Pactty Loans pmgram tecog- 
nizerr remeation benefits of facfities in wal communities. The equarium might 
gulify under this pmgmm, but a t  something leos t h  the total amount needed. 

For the capital funds to be prodded, there i~ a strong need for major mntribu- 
t ion from the Guam Legislature as tha foundation of a plan that would attract other 
participants, On this basis, one or more of the philanthropic foundations might  b e  
interested, particularly if the theme program for the project showed innovation and 
uniqueness. 

For the aquarium to pay a l l  its capital cost from revenues, an admission cfiarge 
of about $8.75 would be needed, Thb may be so high that the pofected visitor load 
would not be realized. On the othef hand, if the modest grr~wth rates for visitom that 
are projected in this anelysim am exceeded, the ability of the aquarium to fund itself 
would be improved. 

Both the Comb and Soramen studfas &lrm the question of operating revenues 
and ma (WM Appandi- B m c). 

Projected mvarm4s are summarized in Tabh 4. 



Revenues from concessions have not been given major consideration in th i s  
analysis because they are not regarded as a significant factor and could be considered 
a contingency. A gift shop lease of 900 square feet at  SlS/square foot would generate 
$13,500 of revenue with possibly another $3,000 or $4,000 revenue percentage income. 
A restaurant with 2,000 square feet at $12/square foot would generate $24,00O/yeer 
base income with possibly $8,000 to $10,000 of revenue income. The total might reach 
$50,000 per year, enough to cover about 5 percent of operating and maintenance costs. 

PRJMABY AND SECONDARY BENEFITS 

It has already been demonstrated that the aquarium w i l l  be (under certain 
assumptions) a lucrative business venture by 1990. This section seeks to indicate the 
employment and income benefits attributed to the aquarium. 

John D. Tarver, an MBA graduate from the University of Guam, -lied statisti- 
cal cornlation regression analysis to a study of Guam's visitor industry, His study 
indicates an extremely high positive mlatfonship between gruss business receipts and 
visitor arrivals; and retail business receipts and visitor arrivals. This means that both 
gmss business receipts and =tail business receipts are very sensitive to changes in 
visitor arrivals; falling when arrivals fall and rising when arrivals rise.* Other sources 
have assessed expenditures by Japanese tourists at approximately $120/day. 

It is not unreasonable to presume that Japanese tourists, especially those on 
package tours, w i l l  spend an extra half day on Guam in order to see the aquarium. As 
a matter of fact, this is probably how the tour package would be established. This 
would generate the following income and employment benefits in Guam. First, for 
every additional $120/day/tourist, approximately $lO2/day would.a=rue in the form of 
indirect income. This is an estimate of secondary spending in the Guam economy. I t  
was estimated by Mr. Don C. Warner of Associated Business Consultants that for every 
dollar spent by a tourist, 854 w i l l  be respent by Guamanians. 

To give some idea of the magnitude of these expenditures, let us examine the 
effect of 200,000 Japanese tourists (our 1981 projection). This would result in $22 
million increased &act and $10.2 million increased indirect expenditures. This is 
roughly one-tenth of the 1978 gross businus receipts and should be understood as a 
possible but optimistic outiook It may happen that a significant number of tourists fit 
an aquarium visit into their standmi length of stay. 

An estimated 5,500 job in the Guam economy wem generated directly or 
indirectly by the a t o r  InQwtry in 1977. Tnls represents atound ~rre-si~th of the 
entire civilian labor force. Mr. Warner estimates that for every job increased in the 
travel industry, from 0.77 to 1-37 jobs rue increased in nontravel industria This 
indicates a significant increme in employment due to stimulation of the tourist 
industry. The divergence in Mr. Warner's estimates depsnds upon whether or' not 
government tourist-related job  are excluded oc included. 





Only 10 percent of the aquarium's visitors are expected to arrive by car or 23 
maximum at any given time. Assuming 1.5 visitors per auto, 20 auto parking spaces 
should be sufficient. A lot containing 50 auto parking spaces, however, is recom- 
mended because experience indicates that one can never have too much parking and 
insufficient parking is a distinct disadvantage. 

Ninety percent of the visitors will arrive via tour bus. We are recommending a 
bus parking capacity of ten buses. These buses can carry 2 400 passengers. Since 
there w i l l  be from 135 to 270 bus visitors in the building at any given time, parking for 
ten buses should be sufficient capacity. 

Staff and Student Lot 

Resent 24 
Soon to be built 26 
When aquarium is built 20 

Subtotal 7'5 

Public Lot 

Auto 
Bus 

TOTAL AUTO 120 

PROJECT SCBEDULE 

The attached project schedule (Figure 15) is a "most optimisticn estimate of how 
quickly the decisions can be made, funding secured, and the aquarium built. There are 
many variables which cannot be exactly pinned dawn when putting together such a 
schedule. The largest unknown in this case is how quickly the funding can be secured. 
The time frames for design work and constructtan are fairly typical and nfast-trackn 
building techniques are not recommended foc aquarium buildings, because of the 
complex integration of building systems which is required. 

Pour and a half years is a long time to get an aquarium funded, planned, and 
built. Any shorterring of that time frame can greatly improve building costs since the 
bite taken by inflationary escalation is much less. In a $10.5 million project, with 
inflation at 12 percent, every month which can be saved on the schedule makes !he 
pmject cat $100,000 i e ~ s  
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It is seldom that a site is selected which offers so many opportunities to the 
architect, A broad, elevated plateau offers a sweeping vista of the ocean, Pago Bay 
with its reef and channel, and across the bay to Pago Point. A steeply sloped portion 
contains one of the very few areas considered to be natural forest rather than second 
W W t h  , and a limestone cliff rises vertically from the ocean to the elevated plateau, 
The beach and fringing reef lie at the foot of the steeply sloping area. 

These then are the site parameters which must be considered when developing 
the architectural character. Attached is a schematic layout of the building in a ren- 
dered site p!an (Figure 161, 

In addition, there are climatic considerations which cannot be ignored and will 
also impact the design. These have been outlined earlier in this document, However, 
two of them are severe enough to require exceptional consideration during the devel- 
opment stage of this facility. 

The first is typhoons. Recent history rev& that a typhoon will directly strike 
the island at least once eveq seven years. The site is on line w i t h  the path of a 
typhoon, which will approach the island most often from the east, fully exposing the 
site to its advance, 

A tour of the island indicates the types of architectural &lutiow mast success- 
full in combating typhoons: either resist the wind with a solid structure, most often 
reinforced concrete, or open up the structure to allow the wind to blow through, such 
as with park picnic structures. 

The second major climatic consideration is the periodic torrential rainfall. Care 
must  be exercised throughout the design phases to accommodate the yearly storms 
that w i l l  drop more than aw inch of water per hour. . 

Rainfall, however, need not be a restriction an architectural design, It can and 
b been used to enhance the design, provfding an unexpected experience for the 
visitor by controlling the water flow and manipulating it, A rafn sculpture is one 
example of using rain to enhance the visitor's experience by, far example, explaining 
the water cycle wfth the sculpture. 

As mentioned above. tha site off- much to enhance and educate the *ito& 
experience. In addrssluirtg this, the architecture must be an understatement, w m g  
with and not impasad upon this natural environment. 





MatnteMnee 

Guam's climate can be severe to materials not developed for use in the tropics, 

f 
Soil materials require constant attention to maintain them, Only proven materials wi l l  
be used such as concrete, certain species of wood, aluminum, and masonry. 

cat 

There are a variety of products available which will work very well in solving the 
pmble rns of compatibility with the site and maintenance, However, because their 
manufacture is very labor intensive or requires exotic materials such as stainless steel, 
they are very expensive. These products will be avoided and the money directed 
to wards other elements of the facility where expensive components cannot be avoided. 

Careful attention will be made to select products that are suited for their 
intended use. Generally, the materials have been used by the architect on previous 
pmjects and their performance is known and well documented. 

Interior materials should incorporate the characteristics outlined above plus 
reflect the space where it is used. 

Public spaces should use materials which reinforce the experience afforded the 
visitors. This is done with texture, cobr, scale, etc. The entry lobby for example may 
consist of a light-colored, smooth-textured, monolithic ceiling plane, starting at a wal l  
faced with native stone and soaring out towards the high limestone cliff to the ocean 
beyond. 

The opposite side, facing the ocean, is open. The Iloor consisting of geometric 
masonry units which become larger and more irregular as they extend towards the 
exterior, gradually evolves into the natural stone which is abtindant in the natural 
setting and gives one the feeling that tlw building Is a natural evolution of the envimn- 
ment. 

Not all spaces require such a degree of architectural e~~mssion ,  however. Some 
are more responsive to their particular function. The administrative areas are such 
spaces. Attention is directed to the space itself rather than its relationship to the 
exterior environment. An atmosphere conducive to the operation of the facility takes 
precedent, ?he temperature and humidity are controlled by air conditioning, the floor 
is carpeted, and wall  textures and colors are selected which & not distract or conflict 
with the working atmosphere, 

A l l  spaces w i l l  be designed with the thought and care described above, Architee 
tural design is a creative process of which material selection is only one element. 



PLANT COMMUNITIES AND TERBES- 
TRLAL ANIMALS 



11 PLANT COMNUNmIES 

e (Limestone Forest) 

Key: A Scientific Name 
B Family Name 
C Common Name 
D Chamorro Name 
E Description 

1. A Guamia mariannae 
B Annonaceae 

Macaran a thompsonii 
d c e a a  

D Paipai D 
E Small, many-branched tree E 

~ehgua 
Small tree with large leaves 

2. A Neisosperma opposit ifolia 10. A 
B Apocynaceae B 
D Fagot D 
E Mediumsized tree E 

Melanole is multiglandulosa 
d e a e  
Alum 
Small- to medium-sized tree 

Ochrosia mariannensis 
Apolynaceae 

Phy llan thus mar ianus 
Euphor biaceae 
  ad gad uchan 
Small, woody shrub 

Langit i 
Small tree 

Asplenium - nidus 
Aspleniaceae 
Bird's nest fern 
Galak dangkuio, galak feda 

1Pglg;e!a - indica 
laceae 

~ & e  rattan 
Beyuko halom tan0 
Creeping or climbing vine 

Cordia subcordata 
Boraginaceae 
Niyomn 
Small- to medium-sized tree 

Mam mea odorata 
Guttiferae 
Chopak 
Large tree with leathery leaves 

Maytenus thompsonii 
Celastraceae 
Luluhot 
Shrub or small tree 

A brus precator ius 
7 

Leguminosae 
Crab's eye, prayerbead, 

coral bean 
Kulales 
Slender, branching woody, 

deciduous climber 

Cycas circinalis 
C ycadaceae 
Federico nut, cycad 
Fadang 
Palm-like, usually unbranched 15. A Caesalpinia major 

Leguminosae 
Wait-a-bit 
Pakao 
Woody climber 

tree with thick trunk 

Puga machena 
Common epiphytic fern 



Psychotria mar iena 
Rubiaceae 
Aplo kat ing 
Small  tree 

44. A Vitex parviflora - 
B Verbenaceae 
D Lagundi 
E Small tree 

Randia cochinchinensis 
Rub iaceae 

Mangrove Swamp 

1. A Lumnitzera littorea 
B Co mbretaceae 
D Nana 
E Small, shrubby tree 

Sumak 
Small  tree 

Tri hasia trifolta 
*e 
Lim eberry 
Lemondichina, lemonchina 
Shrub 

2. A Scirpuslittoralis 
B Cyperaceae 
C BuUrush 
E Tall, erect, daric green reed 

Cestrum diurnum 
SoLanaceae 3. A Phra mites karka 

B h- China inkberry 
Tintanchina 
Low growing, many-branched 

shrub 

C Reed 
D Kariso 
E Very tall, jointed grass 

Melochia compacta 
Sterculiaceae 
Sayaf et 
Large shrub 

C Beach grass, salt grass 
D Totoput 
E Shortstemmed, creeping 

beach grass Elaeocar us sphaericus d 
yoga 
Large tree 

Dalber 'a candenatensis 
d s a e  
Sprawling climber 

Elatostema calcareum 
Xylocarpus moluccensis Urticaceae 

Tapun Akuyu 
Fleshy herb 

Meliaceae 
Cannonball tree 
LaLanyok 
Small tree Pipurus argenteus 

Urticaceae 
Amahatyan 
Small tree 

Acrosticurn aureum 
Pter idaceae 
Langayao 
Large, course fern Procris penduncalata 

Urtlcaceae 
Fleshy herb 

Rhizophoraceae 
Pre mna obtusifolia ~angfove  

Mangle1 machu 
Small tree with 

numerous prop roots 

Ver benaceae 
Ahgao 
Small- to medium-sized tree 



2. C Witchbird; white-tailed 4. A Poliolimnas cinerus micronesi.rto 
tropic bird C ~hite-brown%EiX 

E Nests in crevices in the face E Lives in marsh areas 
of rock cliffs 

5. A Aplonis opacus 
C Micronesian star y ng I 3. A Anous stolidus pileatus 

, C Common noddy tern 
E Common along cliffshores 6, A Coruvs kubaryi 

C Guam crow 
4. A Sula leucogaster plotus - E Found in limestone forest 

C Brown booby; gannet 
E Nest on ground 7. A Ptilino us 

c d e  
Shorebirds E Found in Limestone forest 

1. A Demi etta sacra sarca 
C * 8. A Gallicolomba xanthonura 

C White-throated ground dove 
E Found in Iimestcke forest 

2. A Egretta intermedia intermedia 
C Plumed egret 9. A Zosterops conspicullata 

conspicilla ta 
C White eyes 3. A Pluvialis dominic - fulva 

C -olden plover 
Halcyon cinna m o mina 

cinnamomina 
King fisher Num enius phaeopus variegatus 

Whimbrel 
11. A Myiagra oceana freycineta 

C Micronesian broadbill 
5. A Heteroscelus brevipes 

C Gray-tailed tattler 12. A M onolocardinalissaffordi 
C *honeyeater 

6. A Heteroscelus incanus 
C Wandering tattler 13. A Rhi idura rufifrons uraniae 

C *frGsimEiataa 
7. A Limosa l a y i c a  

C Paclfic godw~t 14. A Collocalia inexpec ta ta 
C Nest swiftlet 

Lendbirds E Limestone cliffs 

1. A Anasousaletti 
-7- 

C Marianas mallard 
E Nests in reed swamps 

15. A Acrocephalus luxcinia syrinx 
C Nightingale reedwarbler 
D ~ahngot karrisg 
E Found in reed marshes 

2. A Ixobrychus sinensis 
C Chineseleastbitten 16, A Gallinula chloropus pami  

C Gallinule 
D Pulatata 
E Found in reed marshes 3. A Rallus owstoni 

C =rail 
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EARL IL COMBS, INC. 
"PROJECTIONS OF VXSR'ORS AND 
REVLCNUES, GUAM AQUARIUM" 



YISPTOR PROJECTION 

Guam is expected to enjoy continued growth in tourist traffic, but at a very 
modest rate. This conclusion was derived from a basic analysis of the Japanese 
market, which is expected to continue as the dominant source of most tourist traffic, 
as well as a review of external factors which could affect future travel patterns. 

For the Japanese market, the premise was made that the principal factors which 
would affect travel inclinations would be personal disposable income and the exchange 
rate between the yen and the dollar. Both of these factors are somewhat sensitive to 
the world economic situation and to energy costs which are definitely affecting travel 
plans among the populations of the industrialized nations. As energy costs at home 
increase, they reduce disposable income. The relative ability of nations to manage 
their energy costs along with other economic inputs is shown, in some degree, by the 
exchange rates in currencies. So these factors were judged to be quite significant and 
were selected over purely demographic factors such as population growth, marriages, 
and others that might have been used. 

The consequence of basing the forecast on factors that are moce sensitive to 
current economic conditions is that the projections show modest growth rates. These 
are probably quite realistic. 

Factors which could alter this situation dramatically would develop from major 
investments in Guam for hotels, expanded utility services, promotion of Guam in other 
far eastern markets, and more air service from these markets. While this type of 
tourist expmsion scenario may be possible, it seems far less Likely than the modest 
growth expectations used in the baseline forecast presented hepe. The derivation of 
the forecast is presented herein. 

Promotion of the aquarium in the tourist market should be most effective if it is 
included in the tour package under which more than 90 percent of the Japanese 
tourists travel. Their typical stay is 3.5 to 4.0 days which allows adequate time for an 
aquarium visit. Also, the ticket cost of approximately $10 paid to the tour operator, 
of which about $6 would go to the aquarium and for transportation, would be a modest 
yet profitable addition to the overall tour cost, Consequently, a high incidence of 
inclusion of the aquarium in tour packages is forecast. 

Two forecasts have been made with the incidence of aquarium visits by visitors 
being the chief variable. These are shown in Table B.1. 

PROJECTIONS OF VISITOR3 M GUAM 

Visitor Arrivals by Air 

Table B.2 shows the number of visitor arrivals in Guam from 1969 to 1979. 
Figure B.l shows the numb* of visitors arriving by air for 1967 to 1979. After Super- 
typhoon Pamela in 1976, the proportion of Jape,;ese visitors to the total was around 70 
percent. The other 30 percent are from the Un - ed States, Pacific Trust Territory, and 
other countries, 



TABLE 8.2 
TOTAL AND JAPANESE VISITORS TO GUAM BY AIR 

(1969 to 1979) 

Total Japanese 
Year Persons Persons 516 of Total 

Source: Economic Research Center, ~ e ~ a r t i e n t  of Commerce, Government of Guam; 
Guam Visitors Bureau 





TABLE B.3 
ECONOMIC MDICATOM OP JAPAH N GUAM'S T0UEXS;rd 

Japanese Ib) Japanese Ic) 
Percapita Foreign 

Japanese Disposable Exchange 
Visitors Income Rate 

Year in Guam (1,000s yen) (Yen/$) 

1969 29,133 446.8 357.80 

Source: a, Economic Research Center, Department of Cornmect,  Government of 
Guam; Guam Visitors Bureau, 

b. Derived from EPA. Annual Report on National Accounts, Central Bank of 
Tokyo; in OECD E m o m i c  Surveys, Japan, July 1979. 

c. International Financial Statistics, hternatimal Monetary Fund, various 
fssues; Statistical Survey of Japan's Economy, Economic and Foreign Affairs 
Research Association, Japan, 1978 end 1979. 





TABLE 8 4  
PROJECTIONS OF JAPANFSE VISITORS ZN GUAM BY AIR 

(1980 to 1990) 

~ssum~t ion '~ )  Assumption (b) ~ssurnotion(~) 

a. Low-range estimates. Reverse trend in foreign exchange market was assumed. 

b. High-range estimates. 1979 foreign exchange rate was assumed to be constant. 

c. Mid-range estimates. 



Year - 

TABLE 3.8 
PBOJECTlOl?S OF 'TOTAL =OR8 IN GUAM 

BY MEANS OF TlRANSPORTATlON 
(1980 to 1990) 

Air - Ship Total - 
294,020 

303,186 

312,341 

321,507 

330,661 

339,824 

348,979 

358,145 

367,301 

376,464 

385,618 



AUUAHIUl4 V15r iU&a 
ASSUMPTlON NO. 1 

A. TOURIST 

Pleasure 
Package Other 

90% 70% Total 

Business Other Purpose Total 
Visitors by 

50% Air 

10,403 22 2,25 1 
10,728 229,18 1 
11,051 236,101 
11,376 243,030 
1 1,670 249,919 
12,024 256,875 
12,340 263,796 
12,672 270,724 
12.996 277,646 
13,320 280,57 1 
13,644 291,491 

Revenue 
Grand @ 
Total $5.00 

226,766 $1.13 million 
233,826 1.17 million 
240,887 1.20 million 
247,956 1.24 million fl 
254,985 1.27 million 
262,082 1.31 million 
269,143 1.35 million 
276.2 1 1 1.38 million 
203,274 1.42 million 
290,339 1.45 million 
297,399 1.49 million 

0. GUAMANIANS 
Revenue Grand 

Adult Children Total Total 
No, Adult No. Children No. Total @$4.00 @ $2.00 Revenue Revenue 

1980 10,610 7,074 17,684 $43,440 $14,148 $56,588 $1.19 million 
8 1 11,035 7,367 18,392 44,140 14,714 68,854 1.23 million 
82 1 1,476 7,6!i1 19,127 45,904 15,302 61,206 1.26 million 
83 11,935 7,957 19,892 47,740 15,914 63,654 1.30 miltion 
84 12,413 8,276 20,688 49,652 16,650 66,202 1.34 million 
85 1 2,909 8,606 21,516 5 1,636 - 17,212 68,848 1.38 million 
86 13,426 8,960 22,376 63,704 17,900 71,604 1.42 million 
87 13,963 9,308 23.27 1 55,852 18,616 74,468 1.45 million 
88 14,521 9,68 1 24,202 58,284 19,362 77,446 1.49 milliocl 
8 9 15,102 10,068 26,170 60,408 20,136 80,544 1.53 million 
90 15,706 10.47 1 26,177 62,824 20,942 83,766 1.57 million 



Using the visitor figures shown (See Table 8.1) and a pricing rate of $5.00 per 
person for visitors, $4.00 per person for adult residents of Guam, and $2.00 for 
children, revenues are projected in Table B.8 for alternatives as shown. 

Based on data from the Seattle Aquarium and the referenced study for an 
aquarium proposed in Honolulu, a reasonable estimate, using Guam labor rates for 
operating and maintenance costs would appear to be $26 per square foot per year. At 
the proposed size of 40,000 square feet, the operating and maintenance expense would 
be $1,040,000 per year. As shown in Table B.8, this is below the revenue projections 
for either alternative in all of the years. 

I t  does not, however, create a project surplus that would be at al l  meaningful in 
relation to a capital amortization program. A s  an example, even if the facility at a 
total cost of $10,400,000 is provided at 50 percent grant with the other 50 pernent to 
be paid off over a 25-year period with 8 percent tax-free revenue bonds, the m u a l  
payment would be $481,700 per year. This is considerably more than the surplus pro- 
jected at the $S/person nominal entrance fee for the first several years of aquarium 
operation. Payout at this level should be possible from operations after 1990. 

Revenues from concessions have not been given major consideration in this 
analysis because they are not regarded as a significant factor and could be considered 

I . a contingency. A gift shop lease of 900 square feet at $15 per square foot would 
! .  generate $13,500 of revenue with possibly another $3,000 or $4,000 revenue percentage 

income. A restaurant with 2,000 square feet at $12 per square.foat would generate 
1 $24,00O/year base income with possibly $8,000 to $10,000 of revenue income. The 

total might reach $50,000 per year, enough to cover about 5 percent of operating and 
maintenance costs. 
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PAUL C. 2033YSN 
ECONOMlCS OF THE GUAM AQUARXUM 

The analysis presented below attempts to assess the profitability of building an 
aquarium in Guam. First, the residential population is analyzed and a future growth 
trend estimated. Secondly, the tourist traffic in Guam is evaluated and projected into 
the future. Finally, using assumptions about participation rates and pricing schemes, 
projected revenue is estimated. These figures are compared with estimated costs of 
construction and operations/maintenance in order to assess profitability. It must be 
pointed out that projections into the future such as these are extremely sensitive to 
exogenous changes. Time trends are used to estimate future aquarium usage because 
errors in measurement are minimized as compared with more elaborate and compli- 
cated econometric schemes. 

Our most likely forecast estimates positive net revenue to be possible around 
1990. 

CIYILUN AND ReSfDENT POPULATIONS IN GUAM 

The resident population of Guam consists of civilians and members of the Armed 
Forces, Presently, there are around 10,000 military personnel on the island with 
dependents numbering 15,300. As Table C.l indicates, the military has had a fairly 
constant historical presence, and sources at the Department of Defense assert that 
this will continue into the future. Indeed, the Department of Defense is a major land 
user and employer on Guam which serves as the major United States Naval and Air 
Force site in the Western Pacific. Military activities include logistics, training, 
weather, communications, and surveillance. 

Examination of the historical growth rate of the residential population reveals a 
2 percent annual rate from 1950 to 1976. (More recent population data was not 
available.) This long-term historical growth rate best describes the future and hence is 
used in projecting future resident population. See Table C.1 and Figure C.1. 

Different admission prices have been suggested for children (under the age of 15) 
and adults. Hence, the projected population needs to be divided further. Census 
figures in 1970 indicate that 40 percent of the resident population was under 15. This 
figure was implemented when separating adults and children from total population. 
See Table C.2. 

Aquarium usage in major United States cities (Seattle, Honolulu, etc.) indicates 
around a 15 percent participation rate among resident populations. This figure depends 
heavily upon other recreational substitutes available. Since Guam has fewer substi- 
tutes, this figure was deemed too low, and participation rates of 20 percent (low) and 
40 percent (high) are anticipated, See Table (2.3. 
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Year - 
1984 

1985 

1986 

1987 

1988 

1989 

1990 

TABLZ C.2 
PROJECTIONS OF BESIDENT POPULA'T'XONS 

Cin thousands) 

TABLX C.3 
PROJECTeD AQUARIUM USAGE BY GUAMANIANS 

(in thousands) 

Low (20%) participation rate 

Year - Adults - 

High (40%) participation rate 

' Year - Adults - 

Children 

Children 

Children 

42 

Total - 

Tot a1 - 
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T A n E  C.4 
TOTAL AND JAPANBE YlSITORS IN GUAM BY AIR 

1969 - 1979 

Total Japanese 

Year - Person Person % of Total 

1969 58.265 29.133 SO. 0 

Average = 87% 

- 

Source: Economic Research Center, Department of Commerce, Government of 
Guam; Guam Vis i tors  Bureau, 



Year - 
1984 

1985 

1936 

1987 

1988 

1989 

1990 

Year - 
1984 

198s 

1986 

1987 

1988 

1989 

TABLE CIS 
PROJECTED TOUBISC DEMAND IN GUAM 

(2% annual rate) 

Japanese 

210,670 

214,800 

219,000 

223,500 

228,000 

232,500 

237,200 

Non-Japanese 

81,130 

82,800 

84,600 

86,200 

87,900 

89,700 

91,460 

Total - 
291,800 

297,600 

303,600 

309,700 

315,900 

322,200 

328,600 

TABLB C.6 
PROJECTED VYSTOR DEMAND FOB PLEASURE TOUR3 

Japanese 
On Tour 

206,400 

Non- Japanese 
On Pleasure Tour Total - 

244,500 

249,400 

254,300 

259, SO0 

264,700 

270,000 

275,300 



Year - 
1984 

1985 

1986 

1987 

1988 

1989 

1990 

Year - 

Non-Ja pmese (a) ~apanese'~' 

PROJECI'ED AQUABmM USAGE 

Total - 
13,900 

14,240 

14,490 

14,730 

15,080 

15,320 

15,670 

Low ( 2 0 % )  

2,780 

2,850 

2,900 

2,950 

3,010 

3,080 

3,130 



TABLE C.10 
TOTAL PSTIMATED AQUARIUM, USAGE 

High Estimate 

Year - 
1984 

1985 

1986 

1987 

1988 

1989 

1990 

Year - 
1984 

1985 

1986 

1987 

1988 

1989 

1990 

Guamanians ( 40%) 

52,400 

53,600 

54,400 

55,600 

56,800 

58,000 

59,200 

Low Estimate 

Guamanians (20%) 

26,200 

26,800 

27,200 

27,800 

28,400 

29,000 

29,600 

a. Japanese on tour 

On pleasure 
Pleasure visitors - not on tour 
Businessmen 
0 thers 

High Low - 

Total - 
273,520 

279,140 

284,340 

290,220 

296,060 

302,050 

308,100 

Total - 



S t a t u s  o f  U n i v e r s i t y  o f  Guam A q u a r i u m  P l a n n i n g  P r o g r a m  
N o v e m b e r  1 9 8 2 ,  L . G .  E l d r e d g e ,  U O G  M a r i n e  L a b o r a t o r y  

X e m b e r s  o f  t h e  B o a r d  o f  R e g e n t s  m e t  i n f o r m a l l y  a t  t h e  
M a r i n e  L a b o r a t o r y  d u r i n g  t h e  e a r l y  w i n t e r  o f  1 9 7 7 .  A t  t h a t  
m e e t i n g  R e g e n t  P e d r o  P .  Ada s u g g e s t e d  t h a t  t h e  M a r i n e  L a b o r a t o r y  
i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  e s t a b l i s h i n g  a P u b l i c  a q u a r i u m .  
F o l l o w i n g  t h a t  m e e t i n g  D r .  L . G .  E l d r e d g e  w a s  a p p o i n t e d  c o o r d i n a t o r  
t o  p l a n  a  t h e m e  s t a t e m e n t .  I n  l a t e  A p r i l  1 9 7 R , D r .  E l d r e d g e  w a s  
i n  H a w a i i  a t t e n d i n g  a  m e e t i n g  a n d  t r a v e l l e d  t o  t h e  w e s t  c o a s t  t o  
v i s i t  a n d  m e t  w i t h  t h e  d i r e c t o r s  o f  t h e  S c r i p p s  A q u a r i u m  a n d  
S e a  X o r l d  i n  S a n  D i r g o ,  S t e i n h a r t  A q u a r i u m  i n  S a n  F r a n c i s c o ,  t h e  
n e w  S e a t t l e  A q u a r i u m ,  a n d  V a n c o u v e r  A q u a r i u m .  I n  H a w a i i  D r .  
E l d r e d g e  a l s o  m e t  w i t h  t h e  d i r e c t o r s  o f  t h e  L ' a i k i k i  A q u a r i u m  
a n d  S e a  L i f e  P a r k .  4 e  a l s o  v i s i t e d  s e v e r a l  z o o s ,  m u s e u m s ,  a n d  
s c i e n c e  c e n t e r s .  T h e  r e s u l t  o f  t h i s  v i s i t  a n d  e x t e n s i v e  r e v i s i o n s  
o f  t h o u g h t s  h a s  r e s u l t s  i n  t h e  " n o t e s  f o r  a  U n i v e r s i t y  a q u a r i u m "  
w h i c h  i s  a t t a c h e d .  T h i s  r e m a i n s  a p r e l i m i n a r y  i d e a .  

A t  t h e i r  m e e t i n g  o n  N o v e m b e r  1 ,  1 9 7 8 ,  t h e  U n i v e r s i t y  B o a r d  o f  
R e g e n t s  u n z n i r n o u s l y  a g r e e d  t o  s u p p o r t  a f e a s i b i l i t y  s t u d y  f o r  a 
p u b l i c  a q u a r i u m  a t  t h e  U n i v e r s i t y .  

E a r l i e r  i d e a s  a b o u t  a n  a q u a r i u m  l e d  t o  m a n y  d i s c u s s i o n s  w i t h  
Y r .  ? f a r t i n  P r a y  o f  t h e  Guam V i s i t o r ' s  B u r e a u .  B i l l  No. 9 1 9  w a s  
i n t r o d u c e d  t o  i he F o ~ l r t e e n t h  Guam L e g i s l a t u r e  i n  t h e  l a t e  F a l l  
b u t  w a s  n e v e r  " h e a r d . "  

An Ad I ioc  A q u a r i u m  P l a n n i n g  C o m m i t t e e ,  a s  c . o n s t i t u t e d  b y  P r e s i -  
d e n t  R o s a  ? c h e r t 0  C a r t e r  t o  i n c l u d e  L . G .  E l d r e d g e  ( C h a i r m a n ) ,  
J . A  Y a r s h ,  J r . ,  R . H .  R a n d a l l ,  R.T. T s u d a ,  L .  R a u l e r s o n ,  a n d  D .  
E a l l e n d o r f  o f  t h e  U n i v e r s i t y  a n d  H . T .  Kami  o f  t h e  G u a m ' s  D i v i s i o n  
o f  A q u a t i c  a n d  W i l d l i f e  R e s o u r c e s ,  m e t  b r i e f l y  o n  F e b r u a r y  1 3  t o  
d i s c u s s  p l a n s .  

B i l l  S o .  2 0 3  "An a c t  t o  i 3 p l e m e n t  a s t u d y  a n d  b a s i c  d e s i g n  
f o r  a n  a q u a r i u m  p r o j e c t  a t  t h e  U n i v e r s i t y  o f  Guam" w a s  i n t r o d u c e d  
t o  t h e  F i f t e e n t h  G u a m - L e g i s l a t u r e  b y  F r a n k  F .  B l a s .  L e g i s l a t i v e  
h e a r i n g  w a s  h e l d  o n  A p r i l  3 t o  c o n s i d e r  t h e  a p p r o p r i a t i o n  o f  
$ 4 0 , 0 0 0  ( f r o m  t h e  T o u r i s t  A t t r a c t i o n  F u n d )  t o  c a r r y  o u t  a n  e c o n o m i c  
s t u d y  a n d  a b u i l d i n g / f a c i l i t i e s  p l a n  s t u d y .  T h e  b i l l  w a s  h e a r d  
b y  WaysLand  M e a n s  C o m m i t t e e .  T e s t i m o n y  w a s  p r o v i d e d  b y  P e t e  Ada 
( C h a i r m a n ,  B o a r d  o f  R e g e n t s )  R o s a  R o b e r t o  C a r t e r  ( P r e s i d e n t ) ,  
A u d r e y  Camba ( D i r e c t o r  o f  G r a n t s ) ,  a n d  James A. H a r s h ,  J r .  a n d  
L u c i u s  G .  E l d r e d g e  ( M a r i n e  L a b o r a t o r y ) ,  a s  w e l l  a s  M a r t i n  P r a y  
( h f a n a g e r ,  Guam V i s i t o r  B u r e a u ) ,  N i c k  F r a n c i s c o  ( C o m m i s s i o n e r ,  
Y a n g i l a o ) ,  a n d  E r i c  F o r b e s  ( S p e a k e r ,  4 t h  Guam Y o u t h  c o n g r e s s ) .  
Mr. F o r b e s  s p o k e  i n  s u p p o r t  o f  a n  a q u a r i u m .  T h e  4 t h  Guam Y o u t h  
C o n g r e s s  h a s  s i n c e  p a s s e d  R e s o l u t i o n  No. 4 0  i n  s u p p o r t  o f  B i l l  
No. 2 0 3 .  

T h e  C h a i r n a n  o f  G u a m ' s  O v e r a l l  E c o n o m i c  D e v e l o p m e n t  P r o g r a m  
(OEDP) C o m m i t t e e  i n v i t e d  t h e  U n i v e r s i t y  t o  s u b m i t  s p e c i f i c  p r o j e c t s  



w h i c h  m i g h t  b e  i n c l u d e d  i n  t h e  1 9 7 9  E c o n o m i c  D e v e l o p m e n t  S t r a t e g y  
f o r  f u n d i n g  f r o m  t h e  f e d e r a l  E c o n o m i c  D e v e l o p m e n t  A d m i n i s t r a t i o n  
( E D A ) .  A d e s c r i p t i o n  o f  t h e  U n i v e r s i t y  a q u a r i u m  p l a n ,  a l o n g  w i t h  
o t h e r s ,  w a s  s e n t  t o  OEDP o n  A p r i l  6. T h e  a q u a r i u m  was c o n s i d e r e d  
a p r o p o s e d  p r o j e c t  u n d e r  T i t l e  -11 ( l o a n s )  o f  t h e  OEPD P l a n  f o r  
Guam ( J u n e  1 9 7 9 ) .  

Q u i t e  i n d e p e n d e n t l y  o f  t h e  a b o v e ,  t h e  s t a f f  e c o n o m i s t  o f  t h e  
D e p a r t m e n t  o f  Commerce  i n v i t e d  D r .  E l d r e d g e  t o  a t t e n d  t h e  r e g u l a r  
OEDP C o m m i t t e e  m e e t i n g  o n  A p r i l  9 t o  d i s c u s s  t h e  a q u a r i u m  p l a n s  
i n  a  " d e v e l o p m e n t  s t r a t e g y  f o r  t o ~ i r i s m "  s s s s i o n .  A t  t h a t  t i m e  
i t  w a s  l e a r n e d  t h a t  b o t h  t h e  Guam Y o t e l  a n d  R e s t a u r a n t  A s s o c i a t i o n  
a n d  t h e  J a p a n - G u a m  T r a v e l  A s s o c i a t i o n  h a v e  g i v e n  h i g h e s t  p r i o r i t y  
t o  a n  a q u a r i u m / b o t a n i c a l  g a r d e n  t o u r i s t  d e v e l c p : ; ? n t  p r o j e c t  i n  
t h e  a r e a  o f  S u s i n e s s  d e v e l o p m e n t  l c a n s .  D r .  E l d r e d g e  w a s  a s s u r e d  
s u p p o r t  b y  t h e s e  t w o  g r o u p s .  

On A p r i l  1 7  D r .  E l d r e d g e  w a s  i n v i t e d  t o  i n f o r m a l l y  d i s c u s s  
t h e  a q u a r i u m  p l a n s  w i t h  M r .  M .  M c C l u r e  o f  t h e  Guam G r o w t h  C o u n c i l .  
T h i s  C o u n c i l  w a s  i n t e r e s t e d  i n  k n o w i n g  w h e t h e r  t h e r e  w a s  p l a n n e d  
a n y  c o m m e r c i a l  b u s i n e s s  i n v o l v s m e n t ,  s u c h  a s  n a n a g e r i a l  o r  
p r o m o t i o n a l .  D r .  E l d r e d g e  s u g g e s t e d  t h a t  a l l  a v e n u e s  o f  o p e r a t i o n  
a p p r o a c h  w e r e  o p e n  t o  d i s c u s s i o n .  T h e  f a c i l i t y  p l a n  s h o u l d  a d d r e s s  
s u c h  q u e s t i o n s  a s  t h i s .  T h e  Guam G r o w t h  C o u n c i l  m i g h t  b e  i n -  
s t r u m e n t a l  i n  a s s i s t i n g  w i t h  c o n s t r u c t i o n  f u n d i n g .  

On J u n e  4 ,  1 9 7 9 ,  B i l l  No. 2 0 3  w a s  s i g n e d  a n d  b e c a m e  P L  1 5 - 2 9 ,  
a p p r o p r i a t i n g  $ 4 0 , 0 0 0  " t o  f u n d  t h e  n e c e s s a r y  s t u d i e s  f o r  t h e  
c o n s t r u c t i o n  o f  a n  a q u a r i u m . "  I n  O c t o b e r  t h e  f u n d s  w e r e  a l l o c a t e d  
t o  t h e  U n i v e r s i t y .  

I n  D e c e m b e r  a c o n t r a c t  t o  c a r r y  o u t  a s t u d y  t o  d e v e l o p  a 
p u b l i c  a q u a r i u m  w a s  s i g n e d  w i t h  K r a m e r ,  C h i n  a n d  Mayo o f  S e a t t l e .  
T h i s  c o m p a n y ' s  w o r k  i s  p r i m a r i l y  t h a t  o f  r u n n i n g  w a t e r  s y s t e m s  
f o r  l a b o r a t o r i e s  a n d  a q u a c u l t u r e  p r o j e c t s .  T h e y  w e r e  t h e  p l a n n e r s  
f o r  t h e  s u c c e s s f u l  S e a t t l e  A q u a r i u m .  D r .  E l d r e d g e  m e t  w i t h  
r e p r e s e n t a t i v e s  i n  S e a t t l e  i n  J a n u a r y .  

P l a n n e r s  f o r  Kramer, C h i n  a n d  X a y o  v i s i t e d  Guam a n d  h e l d  
p u b l i c m e e t i n g s o n  M a r c h  3 a n d  ?lay 8 ,  1 9 8 0 .  T h e  r e s u l t  w a s  a 
p r o g r a 3  s t u d y  w h i c h  i n c l u d e d  i n f o r m a t i o n  o n  t h e  s i t e ,  t h e m e ,  
s t o r y l i n e ,  s i z e  a n d  c o s t ,  a n d  a r c h i t e c t u r a l  c h a r a c t e r ,  a s  w e l l  
a s  two  e c o n o m i c  r e v i e w s  f o r  a n  a q u a r i u m .  T h i s  " U n i v e r s i t y  o f  
Guam A q u a r i u m  P r o g r a m m i n g  R e p o r t "  p r o v i d e d  d e t a i l  i n f o r m a t i o n  w h i c h  
was a b r i d g e d  i n  a "Summary R e p o r t "  ( a t t a c h e d )  w h i c h  w a s  r e c e i v e d  
i n  S e p t e m b e r  1 9 8 0 .  

I n  M a r c h  1 9 8 0  t h e  l a n d  p r o b l e m s  w h i c h  h a v e  p l a g u e d  t h e  
U n i v e r s i t y  were s e t t l e d ,  a n d  L o t s  5 4 2 0  a n d  5 3 9 7  P a r t  w e r e  
r e g i s t e r e d  w i t h  t h e  D e p a r t m e n t  o f  L a n d  M a n a g e m e n t .  T h e  G o v e r n m e n t  
a n d  U n i v e r s i t y  l a n d s  s h o u l d  now b e  a p p r a i s e d .  

T h e  U n i v e r s i t y  B o a r d  o f  R e g e n t s  r e a f f i r m e d  t h e i r  s u p p o r t  o f  



a n  a q u a r i u m  d u r i n g  t h e i r  A u g u s t  2 8 ,  1 9 8 0  m e e t i n g .  A B o a r d  Ad Hoc 
C o m m i t t e e  w a s  a p p o i n t e d  a n d  m e t  i n  N o v e m b e r  a n d  D e c e m b e r  1 9 8 0 .  
F u n d i n g  p l a n s  w e r e  i n v e s t i g a t e d .  B i l l  No .  2 6 3  "An a c t  m a k i n g  a n  
a p p r o p r i a t i o n  t o  t h e  U n i v e r s i t y  o f  Guam t o  o b t a i n  a r c h i t e c t u r a l  
a n d  e n g i n e e r i n g  p l a n s  f o r  t h e  c o n s t r u c t i o n  o f  a n  a q u a r i u m "  w a s  
i n t r o d u c e d  i n t o  t h e  S i x t e e n t h  G u a m  L e g i s l a t u r e .  B i l l  No. 2 6 3  
w a s  s u c c e s s f u l l y  h e a r d  o n  M a r c h  2 5 ,  1 9 8 1  b u t  n e v e r  v o t e d  u p o n .  

I n  A u g u s t  1 9 8 1  D r .  E l d r e d g e  b e g a n  a  s a b b a t i c l  l e a v e  u n t i l  
Nay  1 9 8 2 .  D u r i n g  t h a t  t i m e  h e  a c t i v e l y  p a r t i c i p a t e d  w i t h  izhe 
" F r i e n d s "  g r o u p  o f  t h e  K a i k i k i  A q u a r i u m  i n  H a w a i i .  He a l s o  
p a r t i c i p a t e d  i n  a  p l 2 n n i n g  w o r k s h o p  f o r  a n  e x p a n d e d  " H a w a i i a n  
I s l a n d s  A q u a r i u m "  b e i n g  o u t l i n e d  b y  K r a m e r ,  C h i n  a n d  M a y o .  
A d d i t i o n a l l y ,  d u r i n g  a visit t o  t h e  m a i n l a n d ,  D r .  E l d r e d g e  v i s i t + d  
t h e  Sew E n g l a n d ,  ? i y s t i c ,  a n d  B z l t i m o r e  A q u a r i u m s  t o  f u r t h e r  i n -  
v e s t i g a t e  a q u a r i u m  d s s i g n  2 n d  c o n c e p t s .  

Upon  h i s  r e t u r n  t o  Guam,  D r .  E l d r e d g e  n e t  w i t h  D r .  C a r t e r  i n  
J u l y  1 9 8 2 ,  a n d  i t  w a s  a g r e e d  t o  h o l d  f u r t h e r  p l a n n i n g  a t t e m p t s  i n  
a b e y a n c e  u n t i l  a f t e r  t h e  N o v e m b e r  e l e c t i o n .  T h u s ,  p l a n s  a n d  
t h o u g h t s  c o n t i n u e  f o r  a  U n i v e r s i t y  a q u a r i u m  a l t h o u g h  s o m e  u p d a t i n g  
i s  n e e d e d .  A s  a n  e d u c a t i o n a l  p r o g r a m  i t  w o u l d  a d d  much  t o  t h e  
U n i v e r s i t y  a n d  t o  t h e  i s l a n d .  I t  h a s  b e e n  s t a t e d  t h a t  a n  a q u a r i u m  
c o u l d  i n c r e a s e  t o u r i s m  b y  1 0 %  o n  Guam.  B a s e d  o n  1 9 7 8 ' s  v i s i s t o r  
s p e n d i n g ,  t h i s  i n c r e a s e  c o u l d  a d d  $ 1 0 - 1 4  m i l l i o n  a n n x a l l y  t o  G u a m ' s  
e c o n o m y .  



Zoo and Aquarium Month, 1983 
By the President of the United States of America 

A Proclamation 

As the living classroom for some 20 million school children each year. zoos 
and aquariums have an important role in the American educational process. 
They also provide stimulating recreational experiences for more than 125 
million people who visit them annually. 

The United States has some of the finest zoo and  aquarium facilities in the 
world. Many are foremost in the effort to conserve the species they house. 
American zoos and aquariums cooperate with insti tutiona around the globe to 
preserve wildlife and to create more sophisticated techniques for exhibiting 
animals in natural settings. 

To both children and sdults. animals represent a s ~ e c i a l  sense of curiositv. 
.- - --  feeling, and caring, ~yrnnablinn-us-toabkerua animals firsthand and to lea& 

---..?= -- atrbut'rheir bab~tats, ioosCGidd aquariums have bTcZme a -  valuable and unique 
asset. 

NOW, THEREFORE. I. RONALD REAGAN. President of the United States of 
America. do hereby designate the month of June 1983 as  Zoo and Aquarium 
Month. 

1N WITh'ESS WHEREOF, I have hereunto set my hand this 14th day of Feb., in 
the year of our Lord nineteen hundred and eighty-three, and of the Independ- 
ence of the United Stater of America [he two hundred and seventh. 
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Bill No. 203s 
Enacted: June 4 ,  1979 
Governor's Action: Approved 
Riders: Yes 

PUBLIC LAW VO. 15-29 

Introduced by: F.F. Blas 

A N  ACT T O  IMPLEMENT A ST.UDY A N D  BASIC DESIGN FOR 
A N  A Q U A R I U M  PROJECT AT T K E  UNIVERSITY O F  G U A M .  

Section 1 . .. . Appropriates $40,000 from Tourist Attraction Fund to U O G  for said project. 
Section 2 . . . . Amends Section 9, Pt. Five, P. L .  No. 14-132 relative to effective dates for 

certain sections. 
Section 3 . . . . Appropriates $10,000 to the Micronesian Area Research Center, UOG for 

certain historical Navy documents. 

Section 1. There is appropriated from the Tourist Attraction Fund the sum of Forty 
Thousand Dollars ($40,000) to the University of Guam to fund the necessary studies for the con- 
struction of an aquarium. 

Section 2 .  Section 9 of Part Five of P.L. No. 14-132 is amended to read: 

"Section 9 .  The appropriations made by Sections 6 ,  7 and 8 of Part Five of this Act 
shall be effective October 1 ,  1978 through September 30, 1979, or on the date specified in 
the official award letters from the Grantor Agencies." 

Section 3. The sum of Ten Thousand Dollars ($10,000) is  appropriated from the General 
Fund to the Micronesian Area Research Center of the University of Gusrn for the purpose of 
obtaining copies of documents of the correspondence of Secretary of the Navy a t  the National 
Archives in Washington, D. C. These documents serve as the foundation for the annual reports 
written during the American Naval Government period of Guam. 
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Director 

DENNIS M. ZERMENO 
Deputy Director 

RTMENT OF PARKS AND RECREATION 
GOVERNMENT OF GUAM 
490 Navel Hospital Road 

Agsne Heights. Guam 969 19 
Telephone; (67 11 477-9620/1 

The Honorable John Perez Aguon 
Chairman. Committee on Tourism and 
Transportation 

Twentieth Guam Legislature 
163 Chalan Santo Papa St.  
Agana, Guam 96910 

Dear Senator Aguon: 

I am testifying on Bill No. 999, an act to establish an Advisory Council to 
determine the feasibility of establishing a Territorial Aquarium to appropriate 
twenty-five thousand dollars from the Tourist Attraction Fund for funding 
purposes. 

Our department is supportive of establishing an aquarium-on Guam, a facility 
that would display the marine life in the water of Guam. Perhaps, the first 
component of the study should be to reevaluate the previous study t h a t  was 
to establish an aquarium at the University of Guam Marine Laboratory. 

Therefore, we support the intent of Bill No. 999. 

Sincerely, 

ANTHONY 4 MARIAN0 
Director 
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DEPARTMENT OF LAND MANAGEMENT 
GOVERNMENT OF GUAM REC'G BY; { B ~ - k  

A G A N A .  G U A M  96910 

October 30, 1989 

The Honorable John P. Aguon 
Chairman, Committee on Tourism 
and Transportation 

Twentieth Guam Legislature 
Agana, Guam 96910 

Subject: Legislative Bill No. 999 

Dear Mr. Chairman: 

The Department of Land Management fully supports the intent 
of Bill 999 and we recommend that it be implemented at the 
earliest possible time. We'further recommend that the Officer 
in charge of the University of Guam Marine Laboratory be 
designated as the Vice Chairman of the Advisory Council. 

Guam is surrounded by clean water with varying species of 
interesting marine life and we must take advantage of this 
resource not only for the enhancement of our tourism industry 
but also for the benefit of our local residents and most 
importantly, our school children. 

The Department will stand prepared in rendering any and all 
of its required assistance. 

Sincerely, 

Director, Department of 
Land Management 

COMMONWEALTH NOW!!! 
CLOSER PARTNERSHIP WITH AMERICA LONG OVERDUE 
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DEPARTMENT OF COMMERCE +,j '6. 

DEPATTAMENTON I KOMETSIO 
GOVERNMENT OF GUAM 

SUITE 601, 6th FLOOR, GITC BLDG. 
590 SOUTH MARINE DRIVE/ 
TAMUNING, GUAM 96911 

Tel: 646-5841/4 
Fax: 646-7242 

October 23, 1989 

CHAIXMAN, CCMMIrTEE O:J ~gy .71  
The Honorable John P. Aguon TRANSPORTATIG:~ ; C~)UM~JIUICAT[I 
Chairman, Committee on   our ism b Transportation 
~wentieth Guam Leqislature 

- 

324 Soledad Avenue, Suite 202 
Agana, Guam 96910 

'i REC'D BY: \L-f 
il 

;3 DATE: IV-. 31, -YC\ T ~ M E ;  '$:3 - - a 7  
Dear Senator Aguon: 

This is in response to your letter of October 18, 1989 concerning the 
following bill: 

BILL 999 - AN ACT TO ESTABLISH AN ADVISORY COUNCIL TO DETERMINE 
THE FEASIBILITY OF ESTABLISHING A TERRITORIAL AQUARIUM AND TO 
APPROPRIATE TWENTY FIVE THOUSAND DOLLARS ($25,000) FROM THE 
TOURIST ATTRACTION FUND FOR FUNDING PURPOSES 

With regard to Bill 999 we are very supportive of such a project. In 
fact, a project directly related to this is listed in the 1989 - 1993 
Overall Economic Development Plan (OEDP) as tlDevelopment of a 
Tourist-Oriented Marine Life Display Facility at the University of 
Guam Marine Laboratory1'. This is under Tourism Capital Improvement 
Projects and is targeted for FY 1991 - FY 1993. It would be 
eppropriate to address this project within the scope of the task 
force . 
We also feel that the development of an aquarium falls directly in 
line with the following tourism objective in the OEDP: 

# 11 - "To design and create new tourist attractions in a manner 
that they will appeal to a wide socio-economic range of visitors 
and residents in order to provide a greater variety of 
activities while preserving and displaying Guam's history, 
culture and environment." 

These are the types of attractions that allow for increased 
diversification of our visitor markets and helps to better define 
Guam's image as a quality island destination. It also is valuable to 

"COMMONWEALTH NOW" 



both the scientific community as a research environment and to the 
public at-large as an educational resource and a facility that will 
be worthy of civic pride. 

However, we would like to recommend that Section 2 of the bill be 
revised'to direct funding specifically for securing commercial 
contractual services required in the preparation of the feasibility 
study that can not be carried out by the government in the time 

- 

allowed in Section 3 of the bill. Your committee might also want to 
consider a requirement for an audit of the funds by the Bureau of 
Budget and Management Research to be submitted with the final report 
to the legislature. 

If you require additional information on our concerns and activities 
in the above areas, please do not hesitate to contact my office. 
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ERNMENT OF GUAM 
REC'D EY: 

A G A N A .  G U A M  96910 
DATE: i O a ? [ - $ 7  TIME: /:$: - 

Senator John P. Aguon 
Chairman 
Committee on Tourism &   ran sport at ion 
20th Guam Legislature 
P.O. Box CB-1 
Agana, Guam 

Hafa Adai Senator Aguon: 

I appreciate this opportunity to provide comments on Bill 
999, An Act to Establish and Advisory Council to Determine the 
feasabilitv of Establishina a Territorial Aquarium and to 
Appropriate Twentv Five Thousand Dollars ($25,000) from the Tourist 
Attraction Fund for Fundin4 Purposes. 

The Bureau of Planning fully supports the intent of this bill. 
An aquarium is not only a logical "attractionw for tourism, but 
would be extremely beneficial in educating Guam's children in 
knowledge of their unique environment. Whether such an aquarium 
is operated solely as a government facility, solely as a private 
facility, or in combination between the two sectors, an aquarium 
is long overdue for our island. 

There are just two minor points I would like to make, in 
regard to Bill 999. First; I suggest that the words within the 
Bureau of Planninq (Section 1, line 2) , be stricken. They are 
unnecessary and may infer a permanent and separate entity within 
the Bureau. 

Second; while I believe the Bureau should play a role in 
assessing and developing such a project, I must suggest that the 
Bureau is not the best lead agency (or chair) for this council. 
Any eventual management scheme for a public aquarium would probably 
involve a "troikau of Department of Parks and Recreation, 
University of Guam Marine Lab, and Department of Commerce, (or Guam 
Economic Development Authority, in that GEDA has the current 
statutory framework to engage in private sector partnership 
arrangements). Therefore, in order to create a linkage between 
proposal and product, I suggest that the Director of Department of 
Parks and Recreation be the Chair of this Council. 

In relation to the second point, above, I would further 
suggest that the appropriation in Section 2 be made to the 
Department of Parks and Recreation, rather than to the Bureau. 



Once again, I thank you for this opportunity to comment. This 
bill addresses a very real need, and the Bureau fully supports the 
intent of this legislation. 

Director 
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