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Swmnary Sheet 

This statement was prepared by a contractor working for 

the united States Air Force. The Headquarters United States 

Air Force Environmental Protection Committee has carefully 

reviewea and approved the report as a draft. Seibu Leisure 

(Guam), Inc. reimbursed the US Air Force for contract costs 

but was not involved in and exercised no authority over 

selection of the contractor, contractor supervision, document 

preparation or approval. 

Dr. Billy Welch, SAF/ILE, Washington, D.C. 20330, Tele­

phone Number 202-697-9297 should be contacted for additional 

information about the proposed action. 

1. Type of Action: Administrative 

2. Description of Action: The purpose of this Draft Environ­

mental Statement is to examine the impact of the granting of 

an access easement to Seibu Leisure (Guam), Inc. across U.S. 

Government lands in association with the proposed development 

of Lot 100BO, which is, at present, land-locked by U.S. 

Government lands. 

The project site is located at the northwestern extreme 

of the island of Guam, adjacent to Andersen Air Force Base 

(Northwest Field), and north of the U.S. Naval Communication 

Station at Finegayan. 

The proposed development of Lot 100BO, called the "Uruno 

Beach Development," is a combination resort/recreational/ 
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residential development, consisting of hotels; facilities for 

indoor and outdoor recreation; cultural activities1 commercial, 

community service, and educational endeavors, and residential 

units. The ultimate development of Lot- l0080 includes the con­

struction of 6 hotels with some 2,500 rooms; an estimated 1,250 

housing units; an infrastructure of roads, mechanical transport 

system, promenades, waterway, utilities, police, fire and medi-

cal services, museums and botanical gardens; shops, markets, 

restaurants; and schools and churches. 

3. Summary of Environmental Impact: The development of a 

virgin jungle area will certainly have an impact on the aes­

thetics and the terrestrial biology of the site, and on the 

adjacent marine environment. Along with increased usage of 

the site are the impacts of more vehicles, the need for more 

energy, and utility sources, including waste disposal; and 

finally associated with increased usage of the site are more 

noise, possible air pollution, and vandalism of archaeological 

artifacts. All of these impacts, however, may be reduced by 

mi tigation measures as discussed in the ~taaol;~ environmen-

tal statement. 

On the other hand, the development of this site will offer 

to more people, the opportunity to enjoy the unique scenic 

features of this area. It will also provide the opportunity 

for additional employment for the people of Guam, and increase 

the tax base for the Government of Guam. 

Associated with the development of this magnitude will be 

some unavoidable adverse effects related to construction 

operations, including noise, traffic, destruction of trees 

and foliage, disturbing and possibly destroying some wildlife 
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minimized by construction pre 
Many of these effects can be 

to of a resort/recreational develop ment 
tions. The attrac 10n 

cau d nd on 
"tude will undoubtedly place a heavy ema the 

of this magn1 / 
adverse effects of disturbing and 0 r 

coral growth and marine biology of t he 
marine environment with 

°bly destroying the 
pOSS1 duce the 

° mitigating measures can re 
nearshore waters. Aga1n, 

f the nearshore waters. 
effects of recreational usage a 

adverse to 
f th adjacent proper 1es 

the tranquil setting 0 e 
Final~, 

disturbed by the activities will be ~ 

of a development as proposed. 
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D R AFT E N V I RON MEN TAL 
S TAT E MEN T 

PROPOSED DEVELOPMENT OF LOT 100 80 

BY 

SEIBU LEISURE (GUAM), INC. 

I. INTRODUCTION 

A. General 

The purpose of thls Draft Enviro runental 
Statement is 

to examine the impact, on man and his enVironment, of granting 
an access easement to Seibu Leisure (Gua ) I 

Goverrunent lands, thereby opening the pr 
m, nco across U.S. 

ivate lands west and 
northwest of the U.S. Military Reservati 

to Possible development. ons on northern Guam 

The scope of thls Draft Environmental Statement includes 

an examination of the granting of the access easement, as well a 
s the proposed development of Lot 10080 as envisioned by Se 
ibu Leisure (Guam), Inc. in the "Master Plan, Uruno Beach, Gu 

am, For SLG, Inc. and Seibu Urban Development Corporation," I pr 
N epared by Cabinet Ren Suzuki. 

The granting of the access ease~t across U.S. 

Government lands by the U.S. Air Force, Nich would open the 

private lands on northwest Guam to develo t 1 th 
"l'lIlen , paces e 

USAF as the "lead" agency with resp ct to... 
e ~nvironmental Impact 

Statement requirements in the Possible Pfvate development of 

the shoreline lands. This is the reasonror 

Force's involvement in the development f 

1 

the U.S. Air 

B. 

this Draft Environmental Statement for both of 

the easement per se and the proposed private 

development of Lot 10080. 

The AF is only involved with granting of 

access easement, and scan t hi only be done after 

it has had the opportunity to review what Seibu 

Leisure proposes to do and the comments from. 

Federal, State and local agencies and the public 

on this proposal. If Seibu Leisure is granted the 

the development would easement, any restrictions on 

the Federal and local agenCies, through be imposed by 

their regulatory processes, not by the Air Force. 

Place conditions on the However, the Air Force may 

use of the access easement itself. 

The following Draft Environmen\l Statement 

is based ~ster plan 

report. 

upon the earlier-mentioned 

Seibu Leisure (Guam), Inc. tas no detailed 

development plans or site plans at t~s time, 

have they performed a marketing study for this 

proposed development. 

Background 

1. Geog~ical Setting 

Uhm is located in . the Western Pacific 

nor 

3,700 miles from Hawaii, 6,000 miles approximaSl y 

and 1,500 miles south-southeast from SatFrancisco, 
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of Japan (see Figure 1). 
It is the largest and 

most populated island between 
Hawaii and the 

PhilipPine s, as well as being the largest and 
southermost of the Mariana Islands. 

The island 
is 30 miles long. 4 t 

, 0 9 miles wid e, and is 
apprOXimately 210 square miles 

in area. The 
northern half of the island is 

a broad limes~one 

by steep cliffs that either fall 
plateau bounded 

directly to the 
sea, or to narrow beaches fringed 

by reefs. Th 
e plateau slopes from an elevation of 

more than 600 feet at the north end 
of the island 

feet near the middle of 
to less than 200 

the island. 
The limestone is 

so permeable that no permanent 
streams exist on the 

plateau, although several small 

exist near the lowlands of 
The northern part of the 

intermittent streams 

Agana. 
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island is the groundwater source for Guam, containing a modi-

fied basal fresh water lens that floats on salt water accord-

ing to the Ghyben-Herzberg principle. 

The southern half of Guam is a dissected volcanic upland. 

It is mountainous, with several peaks riSing above 1,000 feet 

in elevation. The west coast is bordered by a narrow coastal 

lowland in most places, and the east coast by limestone cliffR 

100 to 300 feet high. Reefs surround the south half of the 

island, and they are cut by numerous bays at the mouths of 

the large, permanent streams that drain the volcanic upland. 

The relatively impermeable weathered volcanic rocks make the 

southern half of the island primarily a surface-water province. 

2. Climate 

Guam is almost uniformly warm and humid throughout the 

year. Nevertheless, there are two distinct seasons, the wet 

season and the dry season. Afternoon temperatures are typi-

cally in the mid-eighties and nighttime temperatures in the 

high seventies. The relative humidity commonly ranges from 

an average of 65 to 80 percent in the afternoon, to 85 to 100 

percent at night. 

From January through May, the constant tradewinds result 

in a well-defined dry season, broken only by occasional show-

ers. July through November is the wet season, during which 

the tradewinds are frequently interrupted by tropical storms 

with heavy rains. Although typhoons can occur in any month, 

they are more likely to occur during the wet season. 



3. 

About twO-thirds of the 
annual pre i i c p tation falls in the 

five-month wet season. 
There is no 

certainty to the wet sea-
son; droughts are common 

The mean annual rainfall 
and severe droughts are not 

unusual. 

Over the island ranges f 
rom 85 inches 

on the west coast near Apra 
Harbor to more than 

the hi 110 inches in 
gher mountain areas 

of Southern Guam. 

The easterly tradewinds 
dominate during the dry season 

with wi d ' n speeds generally in 
excess of 15 mph; calms 

are rare. Winds have a strong northerly 
component from November 

through Harch, and a strong SOutherly component fr A om pril through Jun e. 
From July through October, Winds 

are highly variable 
and may come f rom any direction , but seldom do they exceed 15 mph. 

Ocean Currents 

Generally, t h 
e prevalent northeast 

tradewinds of th pI e area 
ay a major role in generating the 

rent that Swee ps by the island from 
North Equatorial Drift Cur-

east to west. This great 
"urrent is res ponsible for much 

the coasts. 
of the energy h tat flows along 

Its l' P 1ts at the northeast 
corner of the island 

and streams along the east 
and west coasts of the 

"hown in Figur e 3. As the stream 
island as 

moves along the western 
coast, the n h ea r s ore portions of h 

t e stream are distorted and 
forced i t n 0 co mplica ted eddy 
. systems by prominent headlands 
'lnd local submarine topography. 

These currents may also alter 
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their flows because of seasonal changes in strength and direc-

tion of the North Equatorial Current. They are further com-

plica ted in some areas by tidal currents superimposed on them, 

often resulting in temporary reversal of direction with changes 

in the tide. 

Inshore (inside the reef ~argin) water movement is gen-

era ted primarily by tide changes and wave action. These two 

forces combine to transport water over the reef margin onto 

the fringing reef flat zone. This water often forms long-

shore currents on reef flats, for some distance, nnd then re-

turns to sea as rip currents via natural low spots or surge 

channels through the reef margin. 

4. Government and People 

Guam was first discovered by the West in 1521 and subse-

quently claimed by Spain in 1565. Following the Spanish-

American War in 1898, the island became a U.S. territory after 

334 years of Spanish rule. The administration of the island 

was under the U.S. Navy until the Organic Act in 1950 placed 

the island under a civilian administration with a Governor ap-

pointed by the President of the United States and with U.S. 

Senate approval. The island was under the jurisdiction of 

the U.S. Department of Interior. The first elected governor 

was inaugurated in January 1971. 

Guam has a unicameral legislature, consisting of 21 sena-

tors, elected at large for a two-year term. It is represented 

-5-



in the U.S. Congress by an elected, non-voting delegate to 

the U.S. House of Representatives. Although Guamanians are 

U.S. cit1zen" t hey do not Vote in the U.S. national elec-
tions. 

'[ . 

Guam' s c'llture is distinctly different from that ot the 

U.S. ma1nland, reflecting a blending of the influences of 

Spanish, European, Filipino, and even the Oriental cultures. 

The indigenous Guamanians are distinctly different from Orien-

tals, Filipinos, Caucasians, and Malayans. They are generally 

referred to as "Chamorros", and comprise approximately 56 per-

~pnt of the island population. 

An isolated military outpost only a few years ago, Guam 

now boasts tlw highest income and standard of living in this 

region of the world. It is now a tourist destination, with 

more than 2,200 modern hotel rooms. During the Southeast 

ASian Confl ic t, ro U.lll! played a major strategic role with a 

mil
i

tary-rpldt0d population larger than 30,000 on the island. 

Today, it Coutinues to playa major role in the defense of 

the Western Paci fie area. 

The popu I.. t ion of Guam has increased rapidly in the past 

10 years. Betwep n 1960 and 1970, the population of Guam in-

c r eas <'d from apprO Ximately 67,000 to 85,000. The present 

population of GUdm Is near 103,000, including the military 

population of Guam. 
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PROJECT DESCRIPTION 

Proposed Action A. 

The proposed Beach Developmen Uruno 10080 as envl­t of Lot 

f which a request (Guam), Tnc., or sioned by Seibu Leisure I 

has heen marie l\) t H.' U.S. Government lu,.(lu nt a c ross ,'lC:ceSR euscme 

II.S. Air Foc I' c', ,ie,1 II , 

- " ( " ! I 1'1 'f I ' , 

1 P . t n j" H The . I~ " ) J d ' . lC 1 " ,ll, i n l,,' t RI ' l Suzuk L 
., ' 1, · 1 by ~ I ,_." ;:; "J!; 
, 1/ rn~' id"ll' i a l d:::vp 1 011111('11 , ' t/rcc' reatiorl .l .. 
ro,"ilillatlon reSOI _ _,,;, "-,,I 
• -, "r n'cCl'_I!.;,'''; :lI'd OUlUllv . ' l'lle~ro rindooJ' of 11o tels; l 11 .1. 1 _ . 

activities; . I community C01nmeCC13 , ~nd "ducatioTl,-ll I !l Ie sl' [vicl!, u 

ors', and residential units. "f 

1 northw(>~.tern ext rerne 1 ted at t.e The proj ect site is oca I 

I US Air Foree's Guam, near tle .• the U. S. tlava Northwest Field and 

Conunun c i a tion Station at Finegayan. See Figure 4. The project site 

16 kilometers from is approximately Guam International Ai rport, th(o' 

approximately 22 from Apnnu, kiJomaters , t 15 kilo­and approximate y 

f rom Tilmon BeJeh. meters 1 145 hec tJres, Lot 100RO hd" apP"oximate Y 

J JOO meters of ,;horellne. 
with approximately , and ZOOl,,j for agri-

tl ' lIIdevc loped t site is presen y 

The projec coasLal land 
ised of a strip of The site is compr cu

ltural use. 1 (sec 

J kl1omet.'r~ . Uf ' K . I)ver 1.60-610 meters wide a",j .1pproximatety 

Picture Nos. 3 through 6). "1' "1 lpvp) to { ": .1ri(,H from .• The ell'''J"ll o n 

11)0 meters, I d becoming stCl!P-I ,,1 Oil tht? b~!ac 1 an i ° froln sea eve c 

r S1 ng cliff thaL forms the 
d the p r c'cipi t II US inland towar er as one moves 

border near Route 3. inland 

-7-

of moderately sloped There is an arc' a 



land, parallel La the beach, which is from 300 to 460 meters w1<I " . 

a s measured from the vegetation line to the base of the cliff. 

There is no means for vehicular h 
access to t e beach front are.' o r 

the site at the pres~nt time. 

Seibu Le h ur ,. ( C " ~,,, ), Inc. (hereinafter called SLG, Tnc.) 

iJt' ntifies thr" l' phd !') es uf 
cons t ruc t ion in thl' Mas ter Plan beyond 

wh ie- h it is l1' L r /. " dr ly defined as to how or when the ultimate de­

vel opment will be acc omplished. The ultimate development of Lot 

100RO [ncluLles the COIl 'truction of 6 hotels . h 
W1t some 2,500 rooms; 

an .., ·; t imated I, ? 'JO hc.using units con.~isting f d 
.-. 0 Con ominlums, ter-

rac ed houslng a nd individual houses', a t i 
ransportat On system con-

sisting of roads, mechanical transport t 
sys em, promenades, and 

waterway; indoor and outdoor recreational facilities; cultural fa-

<: i 1 j ties, such as a museum and a b i 1 
otan ca garden; Co~~unity service 

facilities, in cludi.lg police and fire stations, and medical clinic; 

"tJm;-'lcrcial filc i lities. including shops, markets, restaurants; chur­

~'hll:, ~lnLl s"': hooJ..; ; dnd l \. \.) sewage treatment plants. 
Figure 5 shows 

the layout of the 'ILli m, t e dpvelopment. 

The Idelltifl nbl u three phases of i 
construct on would span a 

p"r [" d of t i mp from 'I tu more than 10 years. h 
P ase I would include 

the construct i on oi n 350-room hotel on the plateau 
wi th supporting 

Co mme rcial L.cilities, a swilluning hole, a cable car 
system, access 

rwad and parking, wlth associated site beautification. 
Utilities 

for the ultImate dp ve!opment would be provided from Potts Junction 

and r ,'uted alung Route J. Figure 6 shows the proposed location of 

tht! Phase I work . 

-8-

Phase II would in c:: lude an access road from the plateau to ,he 

bottom of the cliff and .1 north-south road at the bottom of th~ 

cliff. Utilities wo"ld in\!lude a water storage tank and pres!inrL' 

reducing tank; water distribution system; electrical distribution 

system; and sewera?,c colle ction system ,;,uHI s<?wage treatment p1.dnt 

and effluent disposal system. Two hotels arE' propo"ed und,'" Phase 

fI: , I 400-room hotel with associat~d c ntl"rtainml'nt fac(litlps, and 

. .\ 2~0-roolll hot,! l with restaurant and c lllb. Site beaut i f icati"n will 

continue. Figure 7 shows till' prop'''Ol'd improvements under PI. .:", Tl . 

Phase III would include the "xtensi!'n of the north-s outh .. ""d 

at the bottom of the cliff to the north"rn property limits <lnd 

construction of appro.lch roads to the bedch front. A sC'rn",1 <;cw-

age treatment plant would be added in the northern area of the de­

velopment. Various facilities such as markpt, shopping ,-"nter, an 

outdoor recreation center, etc., will be includC'd in this ph.)!>e. 

Th" construction of residential fad LiLies would commence. 1·larina 

and associated marine facilittes wo"ld be (nnstructed as tllt!y arlC' 

approved. Figure 8 shows the Phase III ndditions. 

The Seibu Master Plan also ldellLiCies a "Final Phase" which 

ralls for the continuation of the d,~velopment and beautification 

in ea\!h of the "zones" within the project site where dev(',lopment 

"'us initiated earlier. Development of certain areas for residen-

tial use would be contingent upon ," 'pro,-a1 of additional ''':\!ess 

routes from Route 3 to the proposed sites. 

The estimated cost of d"velopml!nt through Phases I and II is 

in ex"ess 0 " • f $51 000 000 The cos t of constructing the Phase III 

improvements and beyond arc not avaiJable at this time. 

-9-



n. 

I. Aesthetics 

The ",:isti"!l visual char.l<.:teristics of t he 
prOpUt;e~ !.Jill.! 

are governed by topography, vegetation patterns and land usc. 

LOl 10080. Li, " Project sIte . 
, lompn.ses a long narrow strip of 

coa~t1 j" , olppr"~ imately 3 kil 
omoters long and roughly ')00 met .. rs 

wide. ·fI • ., Inland boundary Is a steep 
escarpment rising to an 

elevatl 1m of some 130 La 200 meters. 
Seaward of the escarp-

ment is .) /!ently to steeply 
sloping ledge, averaging perhaps 

200 lo LSO Ineter !~ wide. 
Cn some places, this area is broken 

into !~ everal dis l in(:t terraces 
as one moves seaward. 

For mo ~ t of its longshore 
extent, the site is bordered hy 

a white coral sand beach, perhaps fifteen to 
twenty-five meters 

from the vegetation line to MLL\~. 
The beach is b k ro en at s ev-

eral points by k 1 roc y imestone outcroppings extending n(larly 

Vil tualiy the elltire i s te is covered w1'th d ense vegeta-

tion, inl: lu lJillg the steep cliff areas, as well 
as the more 

gently Sll)plng lcrrain, and extending 
seaward to the vegetation 

line. (See Pl e l llC" Nos. 1 an,1 2.) 

The V"gl' t~ Li ve Commull i ty will b 
e described els(>where in 

more det;lil, and <' nI1SiSL~ of j typical 
limestone forest, al-

though the vegel~tive pattern strongly 
suggests major human 

planting activity, particul3rly in the case of a 1 
arge coco-

l1ut ~ rO\' l ~ Il L';l!" lhc shun~ ~ltld 
I"o ')ghly from one half to two 

t hi ( ds 1Jt" t . 11V Wd V towdrd th ,,-, 
~Outh('rn end of the site. 
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Due to the topography, trees, and restricted access, 

viewshed from or to the project site is currently limjted. 

Spectacular long-distance views and exposure are, however, 

attainable from the top of the ridge-line which is presently 

accessible on foot. Principall y because I)f terrain and tall 

trees, long-distance views are rarely attainable on the more 

gently s loping portions of the site, with the exception of 

occasional views of the tall framing cliffs as one looks 

landward. 

From the beach, equally spectacular views of the northern 

coastline are pOSSible, both to the north and south. The view 

of sunset is over the water, directly out to sea to the "est. 

Offshore, the entire coastllne is bordered by a rlt-h, 

varied and essentially unspoiled reef community . The cnlorful 

reef fishes, numerous and highly varied shells and other inver-

tcbrates, including numerous anemones, sponges, and many kinds 

of living coral, offer ;1 profusion of color and mot jon. The 

clarity of coas tal waters in the area, combined with these 

visual resources, provide excellent opportunities for ~kind lv-

ing and underwater photography. 

The ent i re project ar~a pres ents a virtually unspoiled 

appearance with very few gross indications of humdn a( .. tivlty. 

The trait acces s down the clif f face is _, imost completely ob-

scured from vi ('w by den~ e veg,·t .ltion. There is no road or 

velth:,,!..r acces:; to the be,lch ,Ir ~hore areas. The areas to 
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the north of Lot 10080 are used at the present time for re­

creational and military purposes. An unimproved road 'from 

the Naval Comnllnic •• tions facility I h 
a ong t e shoreline to the 

northern boundoiry of Lot 10080 is b d 
o scure from view by the 

dense vegetalion. 
Similarly obscured are several dwellings 

and iivestock enclosures which are present. Th I 
e on y evi-

de~ce of human activity in the beach area is the wreckage 

of a World War II vintage aircraft, 
a relic of the intense 

fighting in Cllam at th.lt time. 

Tile other maJ'or evidences f h 
o uman activity are the ex-

tensive ar ch ... 'ologic remains of Chamorro culture (see Section 

II.B.4.) dating, in most cases, from pre-Magellanic times and 

scattered primarily throughout the lower portions of the site. 

Extraneous noise and noticeable air pollution problems are 

virtually ab~ ent on:site, although occasional aircraft acti­

vily may have short-term negative effects on noise and air 

quality. 

As a whole, the site is characterized by abundant aesthe-

t.ic resour Ces. 
There are spectacular views of steep cliffs, 

white sand beach ~ ~ , a magnificently i 
var ed coastline, and an 

unexCelled shallow-water reef flat. 
Additionally, a number 

of interesting a nd visually contrasting features arc 
present. 

These include color and 
textural variations between different 

poirts of th~ vegetative ' 
commun1ty and exposed rocky escarp-

In.·nts, constantLy ,'~anging patterns of Ii ht d h 
g an s ad ow from 
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the complex and varied terrain, highly varied patterns of 

clouds and intensely blue and unpolluted skies. Degradation 

of existing aesthetic resources by human activity is virtually 

non-existe:nt, with the exception of the oc<:asional ,lir traff Le 

mentioned above. 

From the crest of the cliff, the project site is like a 

stage, with the ocean, sky and clouds forming an ever-changing 

backdrop. The clouds moving across the sky, the water of the 

sea interacting with the reef, and the brilliant sunsets con-

tribute to the unique tranquility of the site. 

Terrestrial Biology (Flora and Fauna) 

a. Flora 

The proposed project is located in areas of moderate 

to heavy plant growth. Picture numbers 1 and 2 show the 

growth and types of plants within the project area. The 

type of vegetation or plant community in the project area 

is generally called the Limestone Forest community, which 

covers 90% of the vegetation found on the northern half 

of Guam. 

Because the proposed site is relatively inaccessible, 

there is very little published information on the plant 

community of the northwest shoreline area. Therefore, a 

botanical study of the proposed site was conducted in 

March 1975 by Mr. Phillip H. Moore, a noted authority of 

plant life on Guam. His report, with its list of major 
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plant species/found in the project area, is appended to 

this statement (see Appendix A). 

Of ,I,,, many species which were encountered on the 

site, no endangered species of plant life were found. How­

ever, six species on the site could be considered as rare 

or quite rare. They are: 

D1s'~1Iyx megacarpa (otot). 

_Eust:ni.> thompsonii (Atoto). 

Ixor.,£!. rriantha. 

Fauna 

Planchonella obovata (Lalahag). 

Terminalia 11ttoralis (talisai-ganu). 

In discussions with the Division of Fish and Wildlife 

of the Guam Department of Agriculture, it was confirmed 

that there are no known rare or endangered species of 

wildlife .in the area of the proposed work. However, the 

Department u[ Agriculture did indicate that the Guam Rail 

appears to be decreasing in numbers. Some of the birds 

that may be encountered in the northern Guam area are: 

Coturnix chinensis lineata. Chinese Painted Quail. 

Rallus owstoni. Guam Rail. 

Pluvialis dominica fulva. Pacific Golden Plover. 

Gygls alba candida. White Tern. 

PliJin,'plls roseicapillus. Marianas Fruit Dove. 

S I l "l"_"l'y_Ua bitorquata dusumieri. Philippine Turtle 

Duve. 
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Gallicolumba x. xanthonura. Wh ite-Throated Ground 

Dove . 

Collocalia inexpectate bartschi. Edible Nest Swiftiet. 

Halcyon c. cinnamomina. Micronesian Kingfisher. 

Dicrurus macrocercus harterti. Black Drongo. 

Corvus kubaryi. Marianas Crow. 

Rhipidura rufiErons uraniae. Rufous-Fronted Fantail. 

Myiagra oceanica freycineti. Micronesian Broadbill. 

Aplonis opacus guami. Micronesian Starling. 

Myzomela cardinalis saffordi . Cardinal Honey-Eater. 

Some of the wild terrestrial animals that may be en-

countered during construction are: 

Cervus nigricans. Guam Deer. 

Wild pig. 

Varanus indicus . Monitor Lizard, Iguana. 

Pteropus mariannus. Fruit Bat. 

Rattus norvegicus. Norway Rat. 

Rattus rattus. Black Rat. 

Rattus exulans Polynesian Rat. 

Mus musculus. House Mouse. 

Suncus murinus. Musk Shrew. 

Birgus latro. Coconut crab. 

Marine Environment 

a. Physical characteristics 

The beach from Achae Point to just south of Falcona 

Beach is roughly 10-15 meters wide, extending from the 
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dense vegetation zone down a 30 degree slope to the o~can. 
The beach is composed ~ostly of unconsolidated bioclastic 

deposits of mollusc shells, foraminifera tests, and coral 

sand, similar to that described by Jones and Randall (1973) 

for an unconsolidated beach. The shoreline is interrupted 

by two small roc~y headlands between Uruno Point and Fal-

cona Beach. Remnant patches of raised limestone are also 

scattered along the shore. 

The inner reef flat is roughly 10-15 meters Wide, and 

consists of bioclastic beach deposits, mostly Acropora 

rubble, mollusc shells, foraminifera, and coral sand. The 

moat system is shallow, between 1-1.5 meters deep, and 

poorly developed. There are numerous small freshwater 

rivulets, especially noticeable at low tide, running from 

the shore and rocky headlands into the moat and there is 

qn apparent layer of freshwater on the surface in many 

places. 

The outer reef flat varies from 50 meters to 160 

meters wide and has numerous scattered patches of exposed 

limestone. 
In deeper areas, the substrate is covered by 

the staghorn coral, Acropora hebes. This coral forms 

dense, flat-topped thickets which grow upward to the low 

tide line and comprise the prinCipal structure on the 

Outer reef flat. Additionally, massive Porites micro-

atolls can be found in the deeper pOols and are scattered 
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along the reef flat. There are large depOSits of broken 

h d other coral Acropora branc es an debris creating small 

f d-rubble substrata. patches 0 san 

Randall and Holloman (1974) provides a general des-

and offshore zones (a hydro­cription of the reef flat 

F· e 9): map is attached as 19ur graphic survey 

cuesta-type of algal ridge itA narrow forms an 

elevated hummocky . i This region at the reef marg n. 

solid and massive and is ridge is cut by short 

shallow surge channels. Th re is no room-and-pilla r e 

f margin and reef front zone development at the ree 

the southeast side of comparable to that found on 

Ritidian Channel. The reef front is cut by a groovp.-

h section, although at and-spur system along most of t e 

some of coral-algal locations considerable development 

taking place on the upper surfaces knobs and bosses is 

of spurs. The reef front appears to be somewhat in 

as far as outward growth and erosion are equilibrium 

concerned. i terrace is present The 55-foot submar ne 

of the section, but it along most is narrow and ir-

h re seem to be relic fea­regular. At Some places t e 

g'rooves and channels at tures such as the seaward 

which resemble a sunken reef­margin of the terrace 

margin system. 
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"The outer part of the reef front, Suhmol&:llll' 
1('1-

['."1(: C, ,lnd seil\vard slope zone was heavily infented hy 

MUbL ul the reef building corals were killed in all 

I' ) II' \..! l' fringing ree f ;: l>ncs d :,.:l result of pn .. 'ddtion hy 

lhl' :" ~ !;tarfish . \'J.:1VP and Gurf action pr(~vcnt(~d infcn-

.';j'h.! utarf'ish u.:unag(! in the r€?,ef margin ,1nd inner p:lrt 

of t:he ree'f front ::nnes . Rich cornl growth is more or 

l~~ci r~~tt'i( · ted to tl\l~, n"r' ro, ' w I 1 
- u ~ ave-~Sg.lU t e e region 

at llll' pn~S0.nl timr~. Rcct?111:. Gurvcys shOt.} tllill re-

t'oloni ',:,llion of the dead corall..! surfac~ by (~ alcarc-

(lUS r~d a 19ae i n the reef fron~ zonQ has m,1intdined 

the' n( ru~, t:.ural integrity of the c olonies. Ne\., coral 

r,rot.Jth J rOIll planula settlement and small p.Jt("IH~s which 

surviv~d the initial starfish predation W"l$ 3150 evl-

{(t·nt. tn the affected zones during this survey." 

Dye studi.<,!; c,lrried Out: during high tide in April 1975 

showed d IH) rthca5lerly IIU)VClI1(,Hlt, p.:lr.311~l to shore at all 

tr:.nS{'CI;., 
I'll!..! Inlll!r reef flat zones !;hm.,cd strongest 

movement at TransC('ts 1, 2 and I" (see Appendix n). Water 

movement over the inner ;J.nd outer reef fla.ts at "t'ransect 3 

was relatively :;,imil..ar, with movcm~nt over the outer reef 

flat sli!;htly [""t<:lr. Th" dye at Transe,t 4 movt'd north-

caster ly .111, 1 tl"'n "x!ted at a r'o<:ty headland approximately 
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200 meters northeast o f the drop site , This outi.rop dl-

verL'q the ",.t(>r and ls Il"'/.',, rdous, espC'c Lally dur i Il l ; hIgh 

tide , when volume transport 1s greate st. 

The dye studies on April '5, 1975 were conducted dur­

ing a pe riod o f heavy surf (1. 5- 2 meters), c nusin!: high 

turbulence which , in turn, inc reased the rate of water 

movement. In general, t he dye s tudies indicate strong 

along-shore movement, espec ially during high tide s and 

heavy surf , c1:eating hazardous sw immi ng conditions as 

close as to mete rs from shore , 

The low tide dye studies show('d considerably less 

mo vement than during high tides, The re was no movement 

of water at Transect 1 and the dy e was visible for over 

on e hour. With the except i on ot the dy e patch dro pped at 

Transect 2, water move d in a northeasterly direc tion par-

a11e1 to shore , At Transec t 2 , the water moved in a 

southerly direction towards shore , The slow movement is 

primarily caused by the minimal drainage during low tides 

when e x tensive sections of the ree f are exposed. 

Offsho re c urrents 

Drogue studies "ere conduc ted 1 0 . 6 km) , 1 (4 . 8 km) 

and 5 (8 km) miles north o f Ritidian Point by the Navy 

Oceanographic Office (Huddell ,,_t.,. ,,1., 1974) o n February 

2t" 1971 and Augus t 26, 197 L The y s ta te tha t "During 

Fe uruary, surface current s appen red to be relatively 
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weaker; no movement at 11 a was observed 5 miles (8 km) 

north of the point. C urrents within a mile of Ritidian 

Point showed a more easterly component during both winter 

and summer than the currents further from shore. Surface 

currents north of Ritidian Point flowed against the pre­

vailing winds and opposite to the North Equatorial Cur-

rent as shown in both the current meter data and drogue 
tracking." 

Offshore c t di urren stu es indicate a general south-

westerly flow except for the morning drogues which moved 

north from hoth stations on the two days. Most drogues 

in our study were affected by the wind. 
The more protec-

ted location of Station 2 (south of Uruno Point) probably 
accounts for the slower movement of these drogues as op-
posed to the northern drogues which moved in excess of 1 

knot in one instance. None of the drogues ran aground on 

the reef; however, those fro~ S . tat10n 1 traveled closely 

parallel to the reef margin. 

The prevalent sOllthl;esterly t d f 1 ren 0 lows the theory 

(Emery, 1962) that the North Equatorial Current splits 

northeast of Guam and continues south along the eastern 

and western sides to converge southwest of Guam. However, 

the Navy's study at ~itidian seems to contradict this. 

In trying to correlate the Ii pecu ar northerly drifts 

with the tidal cycle (since tile d rogues were moving against 
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the prevailing wind), it appears that this northerly cur-

tent exists approximately four hours out-of-phase with 

the tidal cycle. The Dickinson/Tsuda study included the 

hours when the tide was at its lowest point. Further cur-

rent studies should be made to include the hours when the 

tide is at its peak to see if a northerly current develops. 

Water movement at 15 meter depth 

Dye was released in 15 meters of water at both Sta-

tions 5 and 6. The dye patch on Transect 5 moved seaward 

and diffused down the reef slope, while the dye patch on 

Transect 6 moved inshore toward the reef margin. 

Marine biology 

Table 1 of Appendix B lists the 56 species of marine 

benthic algae thus far collected or observed in the six 

reef zones at the Uruno Point study area. This listing 

must be considered preliminary, since collections and ob-

servations were carried out on only four days. Table 2 

presents the relative abundance, frequency, and algal 

cover of the predominant algae in four - inner reef flat, 

outer reef flat, reef margin, and reef terrace - of the six 

reef zones. 

The dominant algae on the inner reef flat are 

Cladophoropsis membranacea, Jania capillacea, Gelidiella 

acerosa, and Jania capillacae; the dominant algae on the 
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outer reef flat are Microdictyon okamurai, Boodle" com­

posita, and Polysiphonia sp. Turbinaria ornata is the 

obvious algae on the reef margin which is comprised pre­

dominantly of Porolithon onkodes. In those areas of the 

reef which possess a distinctly raised reef margin, a 

golden-colored species of Gelidium is dominant. 

The reef front is dominated by the larger algae, 

e.g., Halymenia durvillaei, Galaxaura oblongata, and ~ 

axaura marginata, Tolypiocladia glomerulata is the domi­

nant alga on the reef terrace along both Transects 5 and 

6. Halimeda disco idea is distributed sparsely on the 

reef slope which is covered with coralline algae. 

When the benthic algae are considered as a whole, the 

surf community is by far the most dominant and seems to be 

in ample abundance to serve as food for the herbivorous 

fish popul;ltion on the reef terrace. 

Corals 

Table J of Appendix B lists the species of corals 

collected or observed in three reef zones at the Uruno 

Point study area. The list is not complete, since only 

three of the six reef zones were sampled. Table 4 shows 

the relative abundance, frequency, and percent coverage 

for the inner and outer reef flat corals and Table 5 pre­

sents the ,"plat!ve density, frequency, and total density 

for tlll~ r l..1r'" l terrace corals. 
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Small branLhes of Acropora ~ and a few small 

Pprites 'olonies Lomprise most of the living coral in the 

innpr reef flat. I'his zone is mostly rubble and .. and. 

The dominant coral on the outer reef flat is Acropora 

hebes where colonies form extensive thickets. The other 

more common species are Goniastrea rPtiformis, Pocillo­

pora damicornis, and Psammocora contigua. Th" flat ele­

vated limestone areas were devoid of coral and are mostly 

a sand-algal cover. 

The reef terrace is sparselY populated with lIve 

coral. The predominant coral is an enCrusting ~~~~~l 

conicula. Another encruSting form, Montipora tuberClllu~ 

is also common. These two corals form broad encrusting 

patches on the substrata and are vividly colored blue 

and red in their natural state. Other common corals are 

Favia pallida, Platygyra rustica, Porites lichen and 

Podllopora sp. 

The reef terrace experienced heavy Acanthaster 

planci predation (Chesher 1969, Tsuda 1971) and numer­

ous dead coral colonies lire evident. 

Fishes 

The reef flat area Of Urun o Point contaLns a varied 

assembl.lge of typical t rap k.ll reef fish species (Appendix 

B, Table 6). Tourist oriented development in this area 

could take advantage, of this very accessible "natural 
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aquarium" by preserving it for the enjoyment of snorkel­

ers and div~rs. The opportunity to observe such colorful 

fishes as the butterflyfishes (Chaetodontidae), damsel-

fishes (Pum~centridae), surgeonfishes (Acanthuridae) and 

triggerfishes (Rhinecanthus rectangularis, the well-known 

"humuhumu-nukunuku-a-pua' a" of Hawaii) in their natural 

setting could develop into a considerable tourist attrac-

tion. 

Holothurian" 

Table 7 of Appendix B includes a list of the holo-

thurians found in the study area. Holothuria (Halodeima) 

atra is the dominant holothurian of the inner reef flat. 

It is typically found on, but not restricted to, sandy 

areas. The second most visually dominant holothurian is 

Stichopus chloronotus, which seems to be more abundant 

here than on other reef flats. S. chloronotus is restric-

ted to solid substrates and is generally more abundant in 

the outer reef flat. 

The relatively inconspicuous Holothura (Platyperona) 

difficilis was found associated with thickets of dead 

In Acropora hebes in the outer reef flat of Transect 3. 

these areas, it is the most numerous holothurian, reach-

ing estimated concentrations of over 75 individuals per 

10 m2. Preclse counts were not possible at the time of 

the survey; however, these holothurians are quite inter-

esting in that their distribution seemed very distinct. 
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This may indicate narrow habitat requirements for this 

organism. 

Bohddschia bivittata and B. argus are present 1n 

moderate numbers in the sandy areas. These species are 

notable for their irritability and habit of releasing 

sticky cuvarian organs at the slightest disturbance. 

This has been known to cause annoyance to swimmers and 

waders. Actinopyga echinites and the large Holothuria 

(Microthele) nobilis are also present in moderate numbers. 

Finally, one specimen each of Holothuria (Semperothu­

ria) cinerascens and Holothuria (Thymiosycia) hilla were 

collected. Notably, no synaptids were seen; these are 

COmmon on reefs elsewhere on Guam. 

Other macro invertebrates 

A checklist of the other common macro invertebrates 

can be found in Table 7, Appendix B. 

Existing regulations 

Pursuant to the Federal l~ater Pollution Control Act 

of 1972, the Guam Environmental Protection Agency has 

proposed a system of water quality regulatory procedures 

governing the protection of coastal waters. Under the 

proposed classification system, the area offshore of the 

ifi d "AA" This classification is project site is class e . 

quite stringent, in that it docs not permit dny degrada­

tion or pollutant discharges in regions so designated. 
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Under existing rules, activities along the shoreline 

which would be likely to cause such degradation may be 

prohibited. This would specifically include effluent 

discharges of sewage or storm water runoff if these would 

result in a significant impact on coastal waters. 

4. Archaeo 109 il'~j and His torical 

Lot l0080, p~rticularly at lower elevations and on the 

terraces near~st the beach, is r ic h in archaeologic al remains 

and was apparently heavily populated in prehistoric times. 

Th i s area has been investigated several times by professional 

a rchaeo l"gis ts (Thompson, 1932; Osborne, 1947; Reed, 1952) 

during the last forty years, and there appears to be unanjmous 

agreement regarding the value of the site and the importance 

of the artifacts located there (see Picture Nos. 9 through 12). 

Most of the artifacts on the site are the remains of 

struc lure" huilt by the ancestors of the Chamorro people, per-

haps c entur ies beforl' the arrival of Magellan in 15·LI. In-

cluded .llnong these r"ma ins are a wide range of stone structures 

and sm.lller objects Including at least twelve sets of latte 

ston~s in V,lr "ou, " t.lgcs of repair, several rock "helters, at 

least five well". pottery fragments, stone and sheil tools, 

mort.lrs, and th" s keletal remains of former inhabitants. Ar-

chaeulogical site survey records describing the findings of 

the GU, Jm SOl ' v ey 'Ic.lm of the Bernice P. Bishop Museum and other 

rt'~"llt inv .. "r i g\ l i (1I1S .lre included as Appendix C. 
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Several factors combine to make the site of consider 

c 
interest and importan e archaeologically: 

c high 
(1) The artifa ts are present in large quantity and 

concentration. 

(2) They have not been greatly disturbed by unskilled 

amateur archaeologists. 

e 

; 

(3) They have been stud! d by sE'veral professionals llvcr 

a period of several decades, so that there is already 

a substantial beginning to the task of interpreting 

the information contained in the site. 
ec 

(4) The major artifacts, esp ially some of the latl!s 

and the well sites, are in restorable conditionand, 
e 

therefore, have added importance as on of the ew 

areas where it would be possible to reconstructmost 
1<; 

of the elements of prehis toric village life I. ing 

original materials. 

There is also evidence to indicate that the Uruno area 

was the site of an historic village occupied as recently as 

the first half of the 19th century. There are records (Coello, 

1852, cited by Guam Inventory Team) showing a village called 

Falcona or Fasonan, in the area which was abandoned by 1852. 

Reinman (1974), in summarizing his opinion of one of the spe­

cific sites within the subject area, wrote as follows: "Fi­

nally, the extent of the midden and artifact materials, the 

presence of rock shelters and caves, and their interpretive 
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potential, all combine to make this an important site for th~ 

reconstruction of village habilation and settlement patt<?rns .. n 

the island. Extensive excavations are recommended both for the 

restoration .md the reconstruction of the early to historic 

village patterns." 

We have reviewed avallablp records, investigations and pub-

lications and, bused on the information contained therein, It is 

our opinion that the Uruno area is One of the six most important 

archaeological sites on Guam. 

The well-documer.ted archaeological importance of the site 

has led to its inclusion on both the Guam and National Regis-

ters of Historic Places. 

5. Liquid and Solid Waste 

Because of the remoteness of the site from any nearby 

built-up areas, and the limited access to the beach area along 

the project sit ... the problems of man-made wastes, both liquid 

and solid, are for all practiC'al purposes, non-existent. There 

are no habit.Jble struC'tures on the site at the present time. 

Visitors must either hike down the steep trail, or enter by 

walking along the shoreline or by boat. There is very little 

man-made "11 ller" along the shoreline or in the wooded areas. 

Dried leaves and decomposing dead trees, which are nat-

ural to any jungle or wooded area, are very much in evidence. 

Storm runoff docs not appear to be a significant problem from 

tlw st,lndpo.illl of degrading till' near shore waters bec.luse of 
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the high porosity of the limestone cap. There is evidence of 

f f h t along nearly the entire shoreline of seepa ge 0 res wa er 

the p roJe"C't site. 

Under normal conditions, air quality at the project site 

is good. Abnormal conditions may be found during heavy usage 

of Andersen Air Force Base runways by military aircraft, and 

particularly during early morning hours when smoke and exhaust 

fumes are being held close to the ground by temperature differ­

entials. Possible air quality problems due to use of Northwest 

Field as an airfield are not being discussed here. The field 

is in use as an emergency landing area only, at this time, and 

information on its future, received from the U.S. Air Force, 

does not include reactivation of the field on a full time 

basis. 

Surface Water and Groundwater 

a. Surface water 

Roughly one-half of the island of Guam, the north­

ern half, consists of a limestone plateau. The limestone 

in the northern portion near the project site is of the 

Mariana and 8arrigada Limestone varieties. In general, 

the surface of the limestone is highly permeable and 

results in rapid infiltration of rainwater falling on 

the ground surface. This explains the total absence of 

surface water courses in northern Guam, except in areas 
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where mnn-made develop ment has taken place and, as a re-

suIt, impermeable layer s are covering the natural ground 

surface. In those areas, man-made channels are conduct-

ing the storm runoff to s elected areas for infiltration. 

Groundwater 

Due to the absence of natural surface runoff pat-

terns caused by rapid infiltration of rainwater, all 

fre.~hwater in the northern half of Guam occurs as ground­

water . After penetrating the limestone surface, it fil­

ters downward into the natural freshwater "reservoir" 

underlying most of northern Guam. The freshwater floats 

on the saltwater which saturates the limestone near sea 

level. The freshwater surfaCe stands at approximately 1.5 

meter~ to 1.8 meters above sea level near the center be­

tween the east and west coastline. For every foot above 

sea level, there exists 12 meters of freshwater below sea 

level. This is an approximation based on the difference 

in specific gravity of seawater and freshwater. Other 

factors are involved, and a zone of transition of vary-

tng thickness is known to exist between the top of the 

seawater and bottom of the freshwater lens. Near the 

shorelines, the freshwater lens disappears into the zone 

of transition, resulting in mostly brackish water up to 

600 meters from the shorelines. The brackishness of the 

mixing zone is compounded by tidal action and consequent 

slow rise and fall of the shoreward portion of the lens. 
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The rainwater makes its way to the freshwater lens 

through limestone of varying buildup. Near the shore-

line, the limestone structure is often quite open, por­

ous and cavernous and so permits ready and rapid passage 

to near sea level. Springs (Tarague/Janum) found along 

the northern and eastern shorelines are the direct re­

sult of such wide open passage. Further inland, the 

limestone is of tighter structure with much of the cavi­

ties filled with silt and mud. This slows the rate of 

downward movement of the water and provides, in effect, 

hundreds of feet of s.and filtration to the influent on its 

way to the lens. 

The lens is the source of all the freshwater used in 

northern Guam. Water is recovered by drilling into the 

lens and pumping from it. The water is basically of good 

quality, with occasional high chloride (eI2) contents and 

the normally high hardness (calcium, magnesium) associa­

ted with waters filtering through limestone, resulting 

from the partial solution of the limestone. 

On the project site, runoff (overflow) from the lens 

is visible on the sand beaches near the high water mark 

in many areas. The water, when tasted, is potable, al-

though brackish. Reportedly, freshwater wells were dug 

'between the beaches and the cliffs, providing water to 

the early settlers in the area. The wells are likely of 
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8. Noise 

the skimming type, removing the shallow thickness of fresh­

water floating on the saltwater so near the shore. It is 

not likely that any sustained draft of freshwater of con_ 

siderable magnitude is obtainable for conunercial purposes 

so near to the shoreline. 

The !,roducing wells nearest th j e pro ect Site are lo-

cat ed at NCS Finegayan, Potts Junction and Ag , afo Gumas, 

with the well closest to the shoreline approxi 1 mate y 2,100 

meters inland. 

Since the Lot 10080 site is currently uninhabited , man-

made noise generated on-site is virtually non-existent. There 

are no man-made permanent stationary sources of noise emission 

on Lot 10080, and noise generated by occasional beach visitors 

"nd others is generally insigntficant. Data on background 

sound levels are lacking but, based on site visits, it is clear 

lhat signIficant background noise levels exist as a result of 

wind aclion on vegetation Under typical wind conditions, the 

s "~und gener"ted by wind and vegetation is d i pre om nant over most 

of the site. 

llave ,It ion is typically an i c mportant contributor to ambi-

ent sound l~e1s, although it is frequently masked by wind 

noises onlYd, few hundred feet from shore. 

The oily human activities with a significant impact on am­

bient noiselevels are aircraft operations. These are typically 
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of short durat ion and infrequent, due to restricted use of 

Northwest Field. 

Ambient noise levels along t he proposed access easement 

portion of Route 3 appear to be so mewhat lower than on Lot 

10080, though sound measurements ar e lacking. Noise generated 

by traffic along Route 3 has not bee n quantified, but would 

appear to be of minor consequence, si nce the military lands 

through which it passes are largely uninhabited. Existing 
e 

sound levels do not appear to have any del terious effects on 

current or proposed military operations. 

Utilities Systems 

Utilities discussed herein are water, sewerage, powe. and 

communications. At the present, no utilities are in existence 

on the project site. Water, power and telephone lines along 

the eastern boundary of the project site are owned and operated 

by the military commands. 

Vehicular Traffic 

The only roadway presently in the vicinity of the Uruno 

Development site is Route 3, a two-lane, paved highway serving 

the Air Force facilities at Northwest Field and the Navy fa-

ci1ities at Ritidian Point. Picture Nos. 7 and 8 show the 

existing highway facility. Most of the military activities at 

Northwest Field and Ritidian Point are passive type functions 

such as radar and microwave facilities and, therefore, do not 

generate a greal deal of vehicular traffic. Consequently, 
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present traffic on Route 3 is very light, usually not exce~d­

ing 300 vehicles per day. A 48-hour traffic count at Potts 

Junction, (urn L hed by the U.S. Air Force, is shown in 

Figure 10. 

Portions ~ f Route 3 north of Potts Junction approach the 

edge of J Class 7, 50,000 pound bomb blast clearance zone, and 

portions of Route 9 in the vicinity of the Agafo Gumas Wells 

" ncroach into a Class 7, 250,000 pound bomb blast clearance 

zone. 

Becaus~ uf electronic emissions, the transport of explo­

s ive devi e S on Route 3 north of Potts Junction is a hazard. 

Coordinat i on with the U.S. Air Force must be made prior to 

transporting explosive devices on Route 3. 

In discussions with the Planning Division of the Govern­

ment of Guam Department of Public Works, it has been learned 

that there are no plans at this time, to improve either Routes 

3 or 9. Present usage of these routes is light, and traffic 

forecasts indic,lte no significant increase in traffic volumes 

in th~ next 15 years. 

Ii. Electronic emissions 

AdjJcent to, and completely surrounding the proposed de­

velopment site at Uruno Beach, is a complex of military in­

stJllations conSisting of the Northwest Field of Andersen Air 

Force Rase and tl,,: Navy Communications Station (NeS) at Fine­

I' •. lynn. At pn'.~ent, .~ircraft operations on Northwest Field !lre 
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practically non-existent, since air flight activity is handled 

at Andersen AFB with Northwest Field used only for an occa­

sional emergency. 

The Air Force s!ltellite tracking facility on Northwest 

Field, and the adjacent NCS Finegayan, both operate highly 

sensitive radiowave and microwave communications equipment. 

Because of the highly sensitive nature of the equipment, and 

the proximity of the development site to these facilities, 

the Air Force and Navy have stipulated that no device can be 

used on the site which causes interference in the following 

frequency bands: 225-260 MHz, 399.5-401.5 MHz, 1227-1575 MHz, 

2.2-2.3 GHz and 8-16 GHz. Interference is defined as follows: 

(1) For MHz frequency bands - man-made noise shall not 

exceed atmospheric noise measured at the receiving 

antenna during low noise periods., 

(2) For GHz frequency bands, maximum permissible power 

flux densities, to be calculated according to Inter­

national Telecommunications Union Radio Regulations 

are: 

a. 2.2-2.3 GHz - -154 dbW/m2 

b. 8.025-11.7 GHz - -150 dbW/m2 

c. 12.50-12.75 GHz - -148 dbW/m2 

d. Antenna sensitivity - -172 dbm for all bands 

The frequency bands indicated above are, for the most 

part, utilized 24 hours per day, 365 days per year. Details 
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12. 

regarding the military functions that require the use of these 

frequencies and the manner in which they are employed is 

largely classified information. Therefore, considerable reli-

ance has necessarily been placed on the Air Force's own summary 

of the potential for interference from sources related to the 

proposed project (see Appendix D). 

Socioeconomics 

a. Employment 

Civilian employment in Guam is dominated by the gov-

ernment sector. In the third quarter FY-1973, 25.51. of 

the tot<11 civilian employment in Guam was in GOvernment 

of Guam jobs and 19.8% was in Federal Government jobs. 

This greatly exceeds the average proportion of both 

Federal and State government employment in other parts 

of the United States. 

Conversely, the proportion of private sector employ-

ment in Guam is significantly below that in the rest of 

the United States for all economic categories except con-

struction. The high percentage of employment in construc-

tion reflects increased building activity associated with 

the phenomenal economic expansion currently taking place 

in Guam. 

Guam's tourist industry is another Significant em-

ployer, comparing favorably with government and - construc-

tion by directly employing more than 3000 persons in 
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March 1974. The tourist industry is probably indirectly 

responsible for many more jobs, as almost all businesses 

are favorably affected by tourism developments and tourist 

spending on the island. 

The expanding economy of Guam, fueled latgely by alien 

investments, has Created a demand for additional workers in 

a 
all employment sectors. However, the three 1 rgest employ-

e 
ment sectors, namely, gov rnment, construction, and tour-

m 
ism, are responsible for ost of the additional jobs. 

The growth in the number of jobs has exceeded the 
e . 

supply of available skilled work rs in Guam, thus neces&i-
, 

tating the importation of workers from off-islanl. Most 

of these imported workers are non-resident aliens brought 

temporarily into Guam and used primarily in the construr­

tion industry. Others are U.S. citizens hired by the Gov­

ernment of Guam on a contractual basis and aliens that 

have recently migrated to Guam. In the fourth quarter of 

FY-73, these imported workers accounted for 39% of total 

civilian employment. 

Tax Revenues 

Government operating revenues give a good exa~le of 

the expansion of economic activities on Guam. In Ft1964, 

Government of Guam operating revenues were only $17.3 

million. Since then, revenues have increased every year 

and reached $86.0 million in FY-1973. This is a growth 

of 400 percent for that decade. 
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c. 

Guam is a separate tax jurisdiction from that of the 

United States. The Organic Act of 1950 provides that Guam 

income tax laws shall be the same as those of the U. S.; 

thus, pernonal and corporate income taxes provide a sub­

stantial Source of income to the Government of Guam. Also, 

lncume taxl's collected by the Federal Government from its 

employees and military personnel in Guam are remitted to 

the Government of Guam. Another major source of revenue 

is a 4% tax on gross receipts of all individuals and com­

panies doing business or performing services in Guam. 

There are also a use tax, real property tax, social secur­

ity tax, and other local taxes such as liquor, tobacco, 

gasoline, admissions, amusement, recreational facilities, 

and hotel occupancy. 

Population 

The population of Guam in the 1970 census was 84,996. 

This was a 26.8 percent increase over the 1960 population 

of 67,044. The Government of Guam estimates a population 

of over 100,000 today. Population is widely dispersed 

over the island; however, and there were 11 towns in 1970 

with more than 1,000 population. The capitol of Agana had 

2,119 people in 1970, but there were six towns with larger 

populations: Tamuning with 8,230; Mongmong with 5,052; 

Agana Heights with 3,156; Sinajana with 2,621; Agat with 

2,612; and Dededo with 2,386. 

Substantial increases in population have been noted 

in some districts, while others registered decreases. 
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This reflects a shift of local population toward areas 

with a higher level of economic activity, such as the 

Agana-Tumon Beach area in central Guam and Andersen Air 

Force Base on the northern end of the island. Accounting 

for population increases in some districts is the fact 

that alien laborers are housed in proximity to jobs. 

Tourism 

Guam's tourist industry, which was virtually non­

existent before 1967, has become one of the leading growth 

industries. Pan American World Airways inaugurated direct 

flight service between Japan and Guam in 1967, and 3,400 

tourists were accommodated that year. Since then, the 

tourist industry has grown to a point where it accommoda­

ted approximately 242,900 tourists in 1973. 

About 75 percent of all visitors to Guam are from 

Japan, and a large portion of the Japanese visitors are 

honeymoon couples. The relatively low cost of a three­

or four-day trip to Guam from Japan, the warm, sunny wea­

ther and clean sandy beaches, and the hotels and other 

facilities on Guam that cater to tourists make Guam par­

ticularly attractive to Japanese travelers. 

Newly acquired affluence of the Japanese people, to­

gether with a relaxation of restrictions on travel and 

currency by the Japanese Government, have contributed to 

a dramatic increase in Japanese foreign travel in recent 
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years. Recent forecasts by Japan Airlines, McDonnell 

Douglas Corporation, and others in the travel industry, 

indicate th .• t Japanese foreign travel is expected to con-

tinue to ErCow substantially during the next several years. 

It is reasonable to assume that Guam wlll continue to at-

tract a significant number of these travelers for lII.my 

years to come. 

Guam, thus far, has not attracted substantial tour-

ists from other areas. However, her status as a Duty Free 

Port wi th a .')200 allowance is making Guam increaSingly 

popular as a natural stop-over point for travelers to the 

Orient. Tourist travel to Guam from the Trust Tprritory 

of the Pacific Islands is Increasing but, at present, ac-

counts for only about 5 percent of the visitors to Guam. 

The increasing numbers of tourists have created a 

boom in conslruction of hutels and tourist-related facili-

tie, . · l'h~ number of hotel rooms in Guam has grown from 

267 in 1967 to over 2250 in 1973. Other tourist-related 

facllities such as restaurants, nightclubs, gift shops, 

tour and travel agencies have multiplied to serve the 

needs of the tourists. 

Although Guam has recently experienced certain eco­

nomic difficulties along with much of the rest of the 

world, it would appear that economic recovery, particu­

larly 1n Japan, will see the continuation of the strong 

growth trends observed during the last decade. 
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PROBABLE ENVlRO NMENTAl. IMPACTS 

1. Aesthetics 

A. 

B. 

Short-Term Imp,,'c-ts 

i considerable earth-moving and related During construct on, 

-11 all of which will tend to im-construction activity wi occur, 

pair the visual impression of the site. This distortion will 

be increased by the presence and movement of large, highly-

visible bulldozers, cranes and other heavy equipment. However, 

because of the currently low usage of the area, restricted ac-

cess to key vantage points and 'the obscuring effect of vegeta­

the aesthetic impact of construction will probably be t iQ, 

minor. 

Long-Term Impacts 

Long-term aesthetic impacts wi 11 primarily re suIt from the 
~ . 

construction of numerous structure. including, perhdps, seVeral 

( t! 1 C 
hotels, a number of private resil I es, recreation and sUPPOrt 

a "ii hI" services buildings, roads, an acri I tramway, sw nUll ng 0 e , 

f 
marina, and perhaps other unidenti ied structures. 

The aesthetic impact of these structures, individually and 

'1 depend to a maJ' or extent upon both their ar­collectively, wi_ 

chitecture and their precise location, vis-a-vis major features 

of the topography and the terrain, as modified by existing vege-

tat ion. 
f 

In the absence of specific in'ormation concerning precise 

locations and design of structures, any comments concerning 
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their ultimate aesthetic impact must, necessarily, be fairly 

general. However, several factors stand out as of 
major impor-

tance in determining the degree to which the 
current undisturbed 

character of the Site is altered: 

(1) Building height and location. Taller buildings near 

the cliff face will have less impact than bUildings 

of the same height nearer the shore. 

(2) Architecture conforming to existing land forms wil l 

obviously be less obtrusive than rigidly rectilinear 

designs. 

(3) Color schemes which blend in with natural vegetation 

and exposed rock formations will reduce visual impact. 

(4) 
To the extent that natural vegetation is left intact, 

and structures are kept lower in height than the tops 

of the forest canopy, visual impacts will be minimized. 

Proposed dev .. l opment plans call for extensive "environmen-

tal cleanup" whO h b bl 
1c pro a y would consist primarily of clearing 

out portions of the dense undergrowth which currently limits 

viewsheds of a ground-based observer over much of the project 

site. 
This will have the effect of opening up considerably 

greater expanses of area to view. This could have both posi-

tive and negative aesthetic consequences, depending on loca­

tion, and clearing practices, and the nature of the views thus 

created, particularly when the proposed man-made structures 

have been completed. 
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Additional aesthetic impacts may be expected from in-

creased human usage, including increased noise from vehicular 

traffic, the possibility of occasional odors from garbage and 

wastewater treatment activities, the possibility of uncon-

trolled erosion in areas of cut or fill, and the negative aes-

thetic effects of litter in public areas, especially along 

roadways and on the beaches. A certain amount of degradation 

of reef areas can be expected from skin divers, bathers, and 

others who may remove fish, corals and shells as souvenirs, 

or simply as a form of ·vandalism. 

However, the overall aesthetic impact of these "non­

structural" factors will largely be a function of the design 

and management of the facility, and need not be severe. 

Mitigating Measures 

Careful attention should be given to the siting of struc-

tures, along with special care to preserve existing viewsheds. 

Alterations in land form, either through earth moving, or by 

the construction of tall buildings, should be minimized. 

Architecture and color of structures should be designed 

to harmonize with the existing landscape. 

The clearing of canopy vegetation and undergrowth should 

be .carefully evaluated with respect to its effect on the over­

all visual impression of the site. While creation of some ex-

tended vistas may be desirable, excessive clearing may have 

decided negative aesthetic effects, not to mention negative 

effects on wildlife and the plant communities themselves. 
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·2. 

i. 

Te rres t r inl Bin J ogJ 

A. 

II. 

Flora - --

and huildill" .. ', ,11 result ill destruction of plant:; and tre (>,; 

As not (.. d in ~: ' . t.,. tinn I [.B.2., nu endangered species were fo o tl 

'· r.ll r~l"l, :! .• q\. ,,' i v " wen,. en(:otl;it ercd. The ItUrunt) Code" t part of 

t.hp H, l s tC I · Pln:'t mcnti 'l ns thdt regulations governing the "de_ 

Alone hi l i t \. lent ing op"ralions and const"nll tion uf fc..icili­

lies mcntiq T\. J ,", uve, h;lbit , lt!i anI nests of .1nim~lls and birds 

\Jill he di ,; tut.b,: d ot.· de.~tr"Yl'd. The Guam OePutment of Agri-

t'ulturc ha:: ad\' i ,..;ed that there Olre nt.> known rtIre or <! nd .. tngered 

'pl'l'i.v :-. I.ll \:.' 11, 1, Il' in the lr ..... l. I\s for the f10["3, the IfUruno 

(,j(i(~ " lTICntlun~ ~ . I lthl,',. the U l:...jC PJan for Environmental Prcser-

'!:Ition and 1'1 •. L ~, ' . t lon, the need LO protect animal life exist-

i'll.) (Jll Lhe pto , '" L : ... ile. , 
; t I r.l_~t:. .. I'~,!_! . .r~' \l"!.lIlt'.!lt 
, -

f)"velopment Dr Lur IOORO will I;r'c:atly improve a('"ess to beach 

and reef areas, and wi 11 appreciably in<:["<lJ.se the usc of these areas 

by rt·~j<lcnls and tUllrists alike. [mp.lets resulting from this use 

l11dY i Ill' L"dp: 

\.> ~t~ljor ... 0n!~ lll1t'tion impacts due t;< marina and swimming hole 

I.'t)Il ~Jtrll" tiun . 

A. 

B. 

o E! I i·c ts on r('e f ,' Omnl1111 i t Y till" to effluent d i scha rg'>. 

o Millor to signlft"'lill dam~ge from overfishlng; vAndalism; 

she 11, and coral collect I "n. 

Construction 

Construction activities, e:'pecially for the marin.l, swim-

ming holes, and possible sewer O\ltLlll, could have sir,nificant 

effects on the reef community. (,<lI'.;tructi"n \Jil1 effectively 

destroy that part of the reef whl·re ('onstruction t.lkes place. 

" Construction activities would hav .1 short-term neg.lt ive impact 

~ . 
on adjacent areas due to increa.l<i siltation. 'Silt can adverse-

ly affeet corals, as well as a number of other inv('rtcbrates, 

and some fishes. 

The area affected by potencial construction is not large 

compared to the overall ~rea ot the site, ,Ilthough relatively 

undisturbed reef al'eas are an important, limlted, ;!lId non­

rene",ab te resource on Guam. Bei,1.lIs('! p Illns for const rucl ion 

are not w~ll defined at present, there is insufficient lnfor-

mation available to define prohAble construction impa~ts more 

explicitly. 

Effluent Discharge 

If treated sew.lge effluent is ,.Ii,; lHlrj.led into shallow 

l. ,f. I coastal ",aters, some eCfect 011 the hitlta 'an be e pCt'leci. Tl"l 

magnitude of the effect will d<'pend upon the nature and quan-

tity of the effluent, the locatioll and the depth of the out-

, C ' , 
fall, particularly as these r\ l"rs a[[pet the dilution and 

dispersion of effluent til the vicinity of the reef. 
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In the c;JSP of "tertiary" treated effluent as propo!~ t~cI by 

the developer, LlH' major potential effect on reef commullities 

is the stimll).ll i on of growth among primary producers, includ-

ing bo th phyt ')p hnkton and at tad\Cd macroscopie algae. Treated 

sewage effluellt rt.' prt.! !;t.!llts an id~al nutrient source fur algae, 

and grol>th rat,'s in reJ.ltively sterile tropicnl "aters typi-

cally ('"hibi,- . 1 strong and rapid response to an increased sup-
c. 

ply of avall ,l!>l" nutrients in the vicinity of iI lIew outfall. 

The n",,:lIitudc of this effect is a direct function of the 

c nllCeutrdLi.ul\ ul nutrients in thb area under study. I[ <111u-

l ion is high and c urrents carry the effluent gen"rally away 

from shore, tile effec t can be minima l . If dilution is illade-

quate, or if lhe l'ffluent is [or any r 3. 30n <-: arried shoreward, 

the stimulatory " fleets of the added nutrients can be quite 

severe. Existing current data arc: inadequate to predict the 

~ ffec ts, if any, of sllch an effluent disc llarge. 

In. reased algal growth can affect the reef community in 

several ways . At Llci",.! algae can adversely affect the growth 

of coraL, by physic'aUy interfering with feeding and by reduc-

illg 1 ight ;IV ,1 llahle lo the s ymbiotiC algae upon which mallY 

l orals d0pelld lor an important part of their energy require-

mcnts. 

The Inc: re"scd quantity of plant materials available may 

"timulate population increases among herbivores. The change 

",ould, most li ~ ,'ly, be hi~hly stimulatory to only a few spe-

cicH, and subHt Il1tiol local Imbalances in population of the 

reef con~unity could result. 
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Growth of thick algal or "seaweed" mats in inter tidal 

and beach areas can rause "esthetic problems, both be cause 

of the visual effect and because of the odors caused by the 

decomposition of the material. Any of the effects me ntioned 

above ar<' probably inconsistent with existing regulat ions 

governing Class "AA" waters and would be prohibited. 

Incre.ased-Hul1lall Usage o_f_t.fte_Are.2. 

IncrC!ased utilization of the b<!J"h and reef "reaS by 

residents and tourists could havc :I sitnificant imp'l(' t on 

certain components of th(i rc:C'f ('orrunun'i.ty, espc(~ially those 

species with aesthetic, food, or oth('r commertial '1allle. 

Beach users can bC! expected to (ish, collect "he 11'" ,mel 

commit minor acts of vandalism. Sine' e many desirable shells 

ami corals are present in small numbers and require a fairly 

long time to become re-establ i .shed, overcol1ection can rapid­

ly depiete existing stocks . Such depletion has biological 

and scientific, as well as aesllwti,' , consequenc(,5. lmhalan-

ces call sed by overcollection Coln require many years to correc.t, 

and can have a serious effe('t on populations of plants and an­

imals that remain. Th" value or an area for scientific study 

can be quickly destroyed in this way, as can its desirability 

from an aesthetic standpoint. The proposed development can 

be expected to result in some degradation of the reef commu-

Ii d b altll" uoh the ma"nitude of the effect nity, as out ne a ave, b U 

will depend upon many (;)~tors, including posted dnd enforced 



D. 

rules regarding collection; volume of tourist and resident 

traffic; available facilities; background, interests, and 

preferences of visitors, an d so on. 

Mitigating Measures 

(I) If swimming holes must be dredged, they should be lo­

cated in the deeper moat areas of the inner reef flat, 

within 30 to 40 meters from shore. Although the dye 

studies on the inner reef of the southern side of Uruno 

Point show greater water movement, these swimming holes 

should be situated on this more protected side. When 

the exact locations of the swimming holes are pinpointed, 

further dye studies should be carried out at each side. 

(2) It is not feasible to construct a marina on the reef 

flat. The construction of an inland marina, connected 

by a channel through the reef flat, is the better alter­

native. This, again, should be located south of Uruno 

Point as tentdtively planned. 

(3) Based on the limited offshore current studies, the most 

suitable location to release the sewage effluent seems to 

be directly off Uruno Point. It is recommended that the 

effluent be released through mUltiple diffusers on the 

reef slope, which lies in about 60 feet of water. Engi­

neering studies will, no doubt, cite this depth as too 

excessive if the sewerage is to be secondarily treated. 

1I0wever, a sdfety measure must be included in case the 
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treatment plant malfunctions, thus bypassing raw sewage 

into the nearshore waters. Further drogue studies must 

be carried out over the reef slope directly off Uruno 

Point at different times of the year. 

(4) Rigorous control over exploitation of reef resources, 

e.g., fishes, lobsters, and shells, must be established 

to preserve the natural environment, since easy access to 

this once relatively inaccessible area will be provided 

if this resort development becomes a reality. 

(5) In order to make intelligent decisions regarding the pro­

tection of the reef area, more detailed information is 

required. The recommendations contained herein are based 

on a one-month field investigation, in which it was im­

possible to consider seasonsl variations in biological 

populations, and variable current patterns during a yearly 

cycle. 

It is, therefore, recommended that a one-year moni­

toring program be conduCted to provide basic biological 

and physical data necessary to verify the tentative con­

clusions reached by Dickinson and Tsuda (April 1975). 

This would permit decisions regarding the development to 

be made on a much more solid basis than is now the case. 

Archaeological/Historical 

A. General 

The development plans put forth by Seibu ~ecifically 

call for the protection of archaeologic remain~ both through 
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preservation of major (i.e. latte and well) structures and 

through the establishment of an on-site museum to house ar­

tifacts. Because development of the project site is not 

scheduled to begin perhaps fOr several years, it should be 

possible for the developers t 0 carry out a planned program 

of construction without any serious adverse effect on the 

archaeological record. 

There are, at present, no specific plans for structures 

or other improvements on the site that are tied to a surveyed 

location on the ground. 

Consequently, the proposed development poses little di­

rect hazard to those artifacts which have been identified to 

date. The main hazard is to those artifacts currently uniden­

tified which may be located throughout the subject property, 

in places currently unknown. The abunda f k nee 0 nown archaeo-

logic remains strongly suggests that there may be abundant 

archaeologic resources buried throughout the site which might 

be severely impacted during earth-moving and other construc_ 

tion actiVities. 

During su~ earth-moving operations, fragile remains 

(probably incl~ing skeletal elements) would be either imme­

diately destroyed, or significantly changed in position. 

Since the posi~on in which archaeologic remains are found is 

of such great ~portance in interpreting the significance of 

the objects themselves, changes in relative position can be 

nearly as signUicant an impact as physical destruction of 

the objects. 
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During construction, on-site personnel and the general 

public will frequent the site more than they do at present. 

Exposure of the surveyed sites in this public disclosure doc-

ument will focus the attention of some who may attempt to re-

move remains from the site before or during any construction 

activity. Such vandalism by the public or construction person­

nel would constitute a significant adverse impact. Selective 

removal of the more attractive remains may be as significant 

as their disturbance during construction and excavation. Ar-

chaeologic remains without specific record of their Occurrence 

and association quickly lose scientific value. 

Once construction activity diminishes (i.e., during op­

eration), the general public and residents of the area will 

have generally free or minimally-controlled access to the area. 

· Agai~ the public awareness of the sites on the subject prop­

erty will encourage uncontrolled exploration of, and removal 

from, the identified sites and others which are probably 10-

cated in the vicinity. Adverse impacts from this awareness 

and access can be attributed to the project. 

Since the successful implementation of the proposed de-

velopment plan will, undoubtedly, give rise to secondary 

growth and developm~nt on other non-military lands in the 

northern part of the island, there may be expected some sec-

ondary effects on archaeologic remains at sites far removed 

from Uruno Beach. These effects may secondarily and in part 

be attributed to the subject project. 
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B. Mitigating Measures 

Preservation of existing archaeologic resources will re­

quire close cooperation between the developer and local gov_ 

ernmental agencies. Appropriat ffi i 1 e 0 cas of the Government 

of Guam Department of Commerce should be notified far in ad­

vance of proposed construction, and should be given time aQd 

access for observations, documentation and 1 sa vage operations . 

In areas where known surface remains may entice uncon­

trolled removal, such remains should be collected by quali-

fied archaeologists for preservation in an appropriate 

institution. If the site may be subject to vandalism or 

uncontrolled excavation, a layer of clear fill (at least a 

foot deep) may be placed over the surface of the site with 

a suitable marker layer, adequate 1 i i f ocat on n ormation, aQd 

photos of the site by the qualified archaeologist. 

Numerous methods can be employed to restrict public ac-

cess before and after construction. Construction personnel 

should be instructed not to remove archaeologic remains from 

the area and should notify an archaeologist whenever remains 

are encountered. 

Provision sh~ld b d h e ma e to ave a qualified archaeolo-

gist on call duri~ periods of major excavation, with author­

ity to halt earthmoving and/or construction activity if 

archaeologic remahs are encountered. 

It is recomm~ded that an additional detailed survey of 

the area be condu~ed by the developer / and or agency prior to 

the planned area ~velopment. 

-52-

The current designation of the area as a registered his-

toric place on the Guam and National Registers should be viewed 

as a mitigating measure, since it does provide some protection 

to the site. The impact assessment reporting requirements and 

the Government of Guam's right of condemnation under Public 

Law 12-216 each confer a measure of protection, although cluse 

cooperation between the developer and government are mandatory 

if the integrity of archaeologic remains is to be maintained. 

Also, th e fact that construction is not scheduled to be-

gin for several years is a mitigating fact in and of itself, 

since it permits the detailed consideration of alternative 

plans which is essential to formulating the best possible ap-

proach. This detailed investigation should be built into the 

planning process. 

The construction of an on-site museum would appear to be 

a positive step in preserving the archaeologic record, although 

this is no substitute for detailed on-site work by professional 

archaeologists. Any such museum collection should be accom-

e 
panied by the careful and technically well-supervised on-sit 

nd 
reconstruction of existing latte, well, stone habitation, a 

other large structural features. The reconstruction should 

1 
be on the original sites, if possible, use eXisting origina 

materials, and be integrated as a part of an interpretive 

of 
program to inform the interested public about the features 

prehistoric, as well as more recent, Chamorro village life. 
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5. Liquid and Solid l~astes 

A. Liquid Wastes 

The Master Plan for the project provides for collection 

of sewage; conveyance by gravity sewers, pumping stations and 

force mains; "tertiary" treatment; ocean outfall disposal of 

effluent. Details of the wastewater treatment facility and ef­

fluent outfall are not included in the Master Plan, except that 

the treatment plant design will produce an effluent of 10 ppm 

B.O.D. and 20 ppm suspended solids. It is assumed that the ef­

fluent will be chlorinated. Extent of the "tertiary" treatment 

is not indicated, and it is, therefore, difficult to assess the 

impact of the effluent on the receiving marine environment. 

However, studies of possible impact of modified primary efflu­

ent in other locations along the west coast of Guam, and study 

of actual impact of the raw sewage outfall in Agana, indicate 

that minor impact on the marine environment could be expected 

from the effluent of a tertiary treatment plant; that is, pro­

vided that ocean current conditions are favorable and outfall 

length, depth of discharge and design of the diffuser system 

will provide maximum dilution with sea water of the treated 

effluent. Current studies undertaken previously off the west 

coast of Guam show an offshore current in a generally south­

westerly direction. Nearshore currents were found to be run­

ning in opposite directions at times, likely as part of an 

eddy effect and/or tidal changes. Generally, the currents 
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6. 

B. 

Air 

were parallel to the shore, or offshore, except at times of 

high wave action, when surface water transport over the reef 

had the effect of an onshore current. 

An additional impact is provided by the need to dispose 

of the sludge from the wastewater treatment process. The Mas­

ter Plan includes a sludge dewatering process and sludge in­

cin eration on-site, which is assumed to be combined with solid 

was te incineration. In addition to the space and energy needed 

for the incinerator facility, there will be dn impact on the 

air quality to a degree, depending on the design of the in­

cine rator. The residue from the sludge incineration will have 

to b e disposed of off-site in a sanitary landfill. 

Soli d Wastes 

Although not specifically a&ressed in the Master Plan, 

it is implied that solid waste will be collected and the vol­

ume reduced by incineration on-site, followed by disposal off­

site, of the residue. The impacts of such actions would include 

the space and energy required for the incinerator and the pro­

duction of residue, gas, and process water. The advantage is 

a drastic reduction in volume and a residue free of degrada­

ble material, ready for nuisance-free disposal in a landfill. 

Sho~-term probable impact from the proposed action would be 

the crea~on of construction dust during clearing, grading and 

trenching operations , and the emission of exhaust from construction 
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7. 

equipment. Dust during the construction phase can be controlled 

by watering down areas under construction. 

Long-term probable impact from the proposed action may include 

rhe emission of waste gas and entrained particulate matter from the 

incinerator and creation of dust in the incinerator dumping area. 

An odor problem may also arise in the storage area. A properly de­

signed ' operated and maintained incinerator may minimize these im­

pacts by scrubbing, filtering, or otherwise cleaning the effluent 

gas prior to emission from the stack. 

Another long-term impact is the introduction of motor vehicles 

to the project site and the emission of exhaust gas from these ve-

hicles. 

Surface Water and Groundwater 

A. Surface Water 

The proposed devel,pment, as set forth in the "Master 

Plan, Uruno Beach, Guam,for SLQ, Inc. and Seibu Urban Devel-

opment Corporation" incluq,s grading, paved roadways and 

buildings, all of which wj\ change the present surface con-

ditions. As outlined in Se~ion II.B.7.a., channelized run-

off is non-existent under natJral conditions as rainfall 

penetrate.~ rapidly into the g{)und through permeable lime­

stone. .rhe fOllowing impact on the surface water is envi-

sioned as a result of the plann@ development. 

(1) Graded J!i ea,\ U", aveq I~it~ut Topsoil 

In i t1.l i v, pcrmeabiliy will be enhanced by remov-

a1 ot silty surface layers. It is expected that this 

e ondition will quickly r .. ver~e as sUt Crom n(>arby ron­

stru
C 

tion runoff will be d(.posited on these surfares dur-

ing the infiltration process, thereby approximating, in 

time, naturdl conditions. [t is possible that increased 

runoff of silt-laden storm waters may increase the "tight-

ness" of the surface layers and thereby decrease permea-

bility. The "Uruno Code", an environmental protection 

the 
code discussed as part of the Master Plan, recognizes 

i " h ." d "de need for regulations concern ng eart mov1ng an s 

truction or moving of vegetation". Put into eff~ct, the 

resulting erosion control measures would likely reduce 

the transport of silt. 

(2) Graded Areas, Paved or With Topsoil 

The effect of paving or topsoiling is to seal com-

~etely (paving), or partially (topsoil), the surface of 

be limestone. This would prevent rainwater from infil-

Irating and create storm water runoff which would then 

mve to be channeled to other permeable areas for dispo-

ation. The location and intensity of natural infiltra-

~on would thereby be changed. The Master Plan provides 

br lined ditch(es) along the access road and collection 

aId conveyance of runoff to a "pond" or "collection res-

<['voir" for possible emergency back-up water supply. In 

bis case, the majority of such runoff would be lost as 

~urce of groundwater lens recharge. The planned pond 
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could be used as a silting basin and holding basin for 

irrigation water, or as an infiltration basin which would 

return the runoff water to the ground. 

(3) Depending on the magnitude of grading and paving and con-
8. Noise 

A. 
v~yi n~ ,lOti collec ting systems, runoff waters may reach the 

np,l r "hore (reef) waters and contribute to the pollution of 

those waters by silt and other contaminants. 

B. Groundwnter 

The events outlined in Section III. 7.A. directly impact on 

the groundwater, in that the location and intensity of 1nfiltra-

tion would he changed. In addition, the introduction of con-

taminants must be considered likely. None of this may be of 

critical importance if one considers that the fresh water lens 

so near the shoreline is unproductive. In a way, concentrated 

recharge of the lens near the shoreline may be of value (Mink) 

in that the gradient of the fresh groundwater towards the sea 

may be lessened, thus reducing loss to the sea and buildup of 

usable fresh water inland. 

A further impart on the groundwater would be the demand 

for domestic water supply by the development. This supply 
B. 

would have to com" from the groundwater, and since it cannot 

be developed on-site due to nearness to the shoreline, it would 

h.Jve to be supplied by welles) located off-site and conveyed to 

I 
I : 

th .. SHl' by ripel ines. The average daily demand of 1.67 mgd 

f rom the Haster PI,IO can be developed from the lens by drilling 

, 

and developing of "pxtra wells, according to discussions held 

with the Public Utility Agency of Guam and Singer-Layne in 

March 1975. 

Construction 

Construction noises would inciude a considerable contri-

o i i t Since a considerable amount buti.on from earth-m v ng equ pmen . 

of blasting could be required, this could represent a signifi-

c 
cant periodic contribution to ba kground levels. Since the 

area is currently uninhabited, the impacts of construction 

noise during the first increment should be insignificant. How-

ever, on-going construction in later phases may result in nega-

tive impacts on inhabitants of Phase r facilities. In view of 

typical high ambient wind noise levels observed in the area, 

as well as the effects of topography on sound transmission, 

c 
constru tion noises are not 

e 
xpected to be of majo< consequence. 

More refined estimates would require a program of on-site sound 

measurements to establish background levels, as well as more 

detailed information on construction techniques and proposed 

building locations. 

Operation 

Although the proposed resort is not expected to be a major 

source of noise generation, there will undoubtedly be an in­

crease in sound levels as a result of vehicular traffic, and 

the typical sounds of outdoor recreational activity. Except in 
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9. 

the sense th It such sounds wi 11 be introdu('ed to an area "hid. 

is presently "I1"I<,"t complet<'ly unaffected by human influences, 

noisl' is not ",<p ·"ted to be an area of major impact. 
~ 

Utilities Systems 

A. 

II. 

Water Systl'm 

'lh( ill,p (, L of ~he developMent on the water source has been 

di , ,('uss,'d in S<:n ion III. 7.B. Add,ltional impact is due to the 

trnnSlllis:;ion pjveli(l~S needed to convey the water t~) tile site. 

On-sit~, t\.JO ,11 , .'.· .~rt)lInd stora~e tanks have been included in 
"l l \ \ L 

'he r·!., :;! t.l ' PI in to provide peak and fire flow lHU'KUp. A1su, 

on-sitc~ a dh t ihll! ion sY!itcm is required. Lo conVeY the watt.'r • r ' 

to til<' areas of dl'v<!lopm£"nt and usc. Pipelines wit t IH~ (11<1<:\ cI 

undcr~~round. C~Olllhl surface SI),H'C .:1uova them is av.,i lahLe ft)r 

limilt'd uS C' . olht..r lll.!n structures. The .:ahovt>ground reservoirs 

\.]ill rcqlljre silL' grading, use of spac.e and visunl impact. A 

\"lri_L'lY 0' d" .'.;igll ~ ; .1ra available for aboveground t.lIlks ilnd 

1I . IIlY ! l .., vI 1,-' .l I'll \·;i.ng visual appearance. 
I I • 

1111 " ; lt · ~ ot the liquid wastt' has been dis C': us~;cd in ~;e('tion 

Lr.5 .. t. III "dlit '"11, lhe following facilities " .. rill J ,;~nt.!rate 

ilpa<..1 tIll tilt' ,lIt I: " . 
( I , • I I 

(' 

l i III 

t II HI :; ystem, made up of underr,roun.1 gray J ty 

ahu v ·- and bclm.J-ground pumpin~~ statjons, 
~ 

HII, k ~rtHtild force milins, two aboveground t o rtiary 

W'd ~ 1 L'\·!att.'l · trei1tment plan~s, t\% ocean out taIls 

'" 

wal<'r (hy ,;u.un law), and u dLfCusi.on system. 

(2) Sup tic tank and leaching field for a first ph.lse 

hotel. 

Gravity lines and force mains will be und .. rground, l'xcept for 

manholes whl~h extend to the surface. Ground space ahove the 

lines is usable except for structures. fhe wastewater treat-

men~ plant will have a .. ombination of aboveground .1nd parti.111y 

buried structures. Grading of the terrain will be ne, essary I' ,. 

accomplish this. It is possible to design the treatment plant 

structures to provide architectural features to blend in with 

surrounding areas. The effluent outfall line will be buried 

across the reef flat ,nd likely will be buried he low the bot-

tom to a water depth of -50 feet, approximately. The rest of 

the line in the area of the diffusers will likely be above the 

bottom of the sea on pedestals. 

c. Power 

""'rding to discussions held in March 1975 with the Guam 

Power khority. a new transmission line will have to be built 

along ~Ite 3 from Harine Drive to serve the project. In ad-

ditior an on-site substation and underground power d J stribu-

tion 16tems and transformers will be required. The impact 

will delude use of energy, trenching for duct lines, grading 

for sblstation, additional ahover,round power lil\e alol\g Route 

3. U1It lines c..tn he placed IIl\d,>r roadways or sidewalks, and 
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I 
D. 

are not visible except for handholes and vaults which extend 

to the ground surface. 

Communications 

According to discussions held in March 1975 with the Guam 

Telephone Authority, new telephone duct lines would have to be 

provided for this size of project along Route 3 from Marine 

Drive. Ductlines, handholes, and vaults would be required on­

site, which could be placed under roads and sidewalks. There-

fore, only the tops of handholes and vaults would be visible. 

The Guam Telephone Authority would also require a central 

office on-site. Cable TV ducts could be placed together with 

the telephone cables. The Master Plan envi i Ii i Sons e m nation 

of indiVidual TV antennas for buildings. 

10. Vehicular Traffic 

Development of the Uruno Beach site, as proposed by Seibu Lei­

sure, will, of necessity, create impacts on traffic patterns and 

densities in northwestern Guam. Since traffic impacts will be some­

what different during the construction (short term) and operational 

(long term) phases of the project, they will be discussed separately 

here. 

A. Short-Term Impacts 

During the construction phase of the project, traffic 

generated will be of two types; namely: (1) vehicles used by 

the construction workers to commute daily to the site, and (2) 

large, heavy trucks used to deliver construction equipment and 

materials to the site. A detsiled construction schedule has 

not yet been finalized by Scibu Leisure, and without such a 

schedule, it is impossible here to estimate with any accuracy 

the number of workers that will be commuting daily to the site 

or the frequency of delivery of equipment and supplies. It is 

easily conceivable, however, that during peak periods of con-

struction activity, there could be as many as several hundred 

workers commuting daily to the site. Also, during these peak 

construction periods, there could be frequent delivery of mate-

rials and supplies. Therefore, it is possible to speculate 

that there may be as many as 300 to 500 vehicular trips per 

day to the Uruno Beach development site during the construction 

phase of the project. 

B. Long-Term Impacta 

Seibu Leisure estimates that when Uruno Beach is fully devel-

oped and operational, there will be a total population of approxi-

mately 10,500 people on the site. This on-site population will be 

composed of several groups of people, each with its own travel 

characteristics, as described below: 

1. Transient Hotel Guests 

Assuming two persons per room yields 5,000 total guests, 

with an average four-day visit, gives a 1,250 daily turnover 

(1,250 arrivals and 1,250 departures). Arriving and departing 

transient guests would be transported by tour buses at a capa-

city of 50 passengers each, requiring 25 buses entering and 25 
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leaving for the daily turnover. If one-half the total guests 

(2,500 peuple) take island sightseeing and/or shopping tours 

each day, that would account for 100 bus trips per day (50 en_ 

tering and 50 leaving). 

2. Permanent Residents 

Hany of these residents will be retired or long-term 

vacationers, whose daily needs will be served to a large 

extent by on-site facilities. Thus, travel by this group 

would be relatively light. 

3. Employees 

With approximately 3,000 total employees (see Section 

111 . 12), shift changes would occur three times daily, with 

approximately 1,000 people moving in each direction. If 

individual autos are used by employees for commuting, then 

900 to L,OOO autos would be arriving at the site, with an 

equal number departing the site during shift change periods. 

4. Casual Daily Visitors 

Island residents who visit the site to utilize its 

many and varied facilities. C. 

5. Service and Delivery 

A variety of service and delivery vehicles would be 

required to service the daily needs of the Uruno Develop-

ment. 

Given a Emote resort community with a population composition 

<l~ descrliell .lbove, it is possible to speculate the following 

daily vehcular traffic volumes: 

Transi ent (Tourist) 

Permanen t Residents 

Employees 

Local Visitors 

Service 

Total Daily Round-Trips 

Transportation 
Mode 

Bus 

Auto 

Auto 

Auto 

Trucks/Vans 

Daily 
Round-Trips 

150 

200 

3,000 

600 

50 

4,000 

It is obvious that peak hour traffic will be determined by the 

with the highest traffic volumes prob­employe e shift changes, 

f shift change, when one-ably co inciding with the a ternoon 

direction traffic could be as high as 1,000 to 1,200 vehicles 

during peak hour. The Highway Research Board has determined 

maximum one-direction traffic capacity of a two lane rural 

h Estimated traf-
road t 0 ~ I. 400 to l. 700 vehicles per our. 

hil well within the 
fic generated by the Uruno Development, w e 

as Route 3 is, however, quite capacity of a two lane road such 

high. this traffic volume will be Several means of reducing 

discussed in Section III.IO.C. of this report. 

Mitigating Measures 

(1) Short-Term Phase 

The most obvious means of reducing the volume of 

d ld be by bus-
traffic during the construction perio wou 

to and from the site daily, thereby elim­
sing the workers 

inating the need for 

traffic. If bussing 
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a large volume of individual auto 

is not feasible or acceptable for 



any reason, then every effort should be made to induce 

carpooling among the workers. This, while not eliminat_ 

ing the need for autos, would significantly reduce the 

required number. 

Also, Juring construction, efforts should be made 

to coordinate the ordering and delivery of materials and 

supplies. Thjs would lead to the more effective utili-

zation of delivery vehicles, thus reducing the total num­

ber of delivery trips to the site. 

(2) Long-Term Phase 

Since employees commuting to and from the site gen­

erate the heaviest traffic volumes, carpooling would be 

very effective in reducing total number of vehicles. 

Staggered working hours would also be beneficial in re-

ducing peak traffic volumes associated with employee 

shift changes . If Guam's proposed mass transit system 

provides service to the Uruno site, it could effectively 

reduce traffic by attracting not only employees, but per-

manent residents and casual visitors as well. Public 

transportation service, if approved by the Air Force, 

could be made even more attractive by charging an auto 

parking fee at the Uruno site. Tour buses and service 

vehicles, for their own convenience, will probably elect 

to operat e during light traffic periods and have little 

effect on peak period traffic . 

WhUe the p ot"ntial exists for high volumes of traf-

flc to Illd rrom t hp. Ur"no ,;lte, it is felt that the ap-

(atlon uf .UUll! or ,,11 of Lh" above discussed mitigation 

measures will serve to keep traffic volume at a minimum 

and acceptable level. 

11. Electronic Emissions 

A. Planning and Design 

Planning and design of facilities and equipment to be used, 

installed, or constructed at the Uruno resort development site 

is, at present, in the very preliminary stages. Thus, there 

is not yet available any definit ive and usable information on 

which to base a detailed estimate of electromagnetic noise 

emissions from the developed site. 

No doubt, some electromagnetic interference and background 

noise will be generated by the planned activities at Uruno Beach 

However, proper application of, and strict adherence to, miti­

gation measures discussed in Section III.ll.B. of this report 

can effectively maintain electromagnetic noise and interference 
s 1 

within acceptable level. 'his conclusion is confirmed by the 

Air Force in a letter dated 24 July 1975 (see page 2 of Appen-
c r 

dix D). Specifi ally, the Ai Force does not expect traffic 

along Route 3 to impact their operations, regardless of traffiC 

volume. The only exception noted involves a potential hazard 

during construction when the contractor is transporting explo-
{' 

sive devices to the constr" tt,)n site; it is reconunended that 
c 

coordination with the Air Fore take place prior to transport. 

- 67-



B. 

Similarly, it i s not expected that existing electromag-

netic emissions pose a significant hazard to personnel. Power 

densities may, IInde r rare circumstances, reach 16MW/cm2 at a 

height of 8 ip~ t above the road surface at the point of nearest 

approach; ma~imum exposure should not exceed 60 seconds. This 

situation is not considered particularly hazardous to personnel 

traffic on t ~~ road. 

Mitigating ~leasures 

Since electromagnetic emissions and background noise from 

Uruno Beach could have ne gative impacts on the operation of the 

Air For ce Silt e lJ He Tracking Facility at Northwest Field, miti-

gating measures mil.': t be employed to prevent the occurrence of 

these negative impnc ts. Mitigating measures that would be 

effective toward this end are as follows: 

(1) Closely coordinate with the satellite tracking facility 

to determine and eliminate machinery, equipment and fa-

cilities that would be incompatible with the Air Force 

mission. 

(2) All electromagnetic emission sources that cannot be 

e liminated must be properly shielded, encased, or housed 

to absorb or dissipate any detrimental emissions. 

(3) All electrical, telephone, and telegraph equipment should 

be properly shielded and all transmission lines should be 

underground. 

(4) Periodic inspections, coordinated with the satellite 

tracking facility, should be conducted to insure that 

I ) 
Jl! ·('mj'.;iol1~, )( th indIVidually and cumulatively, 

are 
) . 

withln acceptalle Air Force standards, as defined 
in 

Appendix D. 

Continuing close cooperation with the Air Force and 

stringent adherence to the above measures will lead to the 

prevention of any adverse impacts On the military mission 

ariSing from the Uruno Beach Development Project. 

12. Socioeconomic Impacts 

A. Employment 

A major economic impact of the construction and operation 

of the proposed Uruno Development Project will be the creation 

of employment opportunities both during the construction (short­

term) and operation (long-term) phases. This section contains 

estimates of the magnitude of each of these impacts. 

(1) CQstruction Employment 

At present, Seibu Leisure has not completed the de-

tails of the construction schedule for the Uruno Beach 

Project and, therefore, cannot give an accurate estimate 

of employment levels during the various increments of 

construction. Seibu Leisure, however, plans a capital 

investment at Uruno Beach of approximately $51.5 million. 

For development projects of this nature on Guam, the labor 

costs usually run 35 to 40 percent of the total capital 

investment. Using these percentages and assuming an an-

nual average salary $12,000 gives an estimate of 1,500 
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to 1,700 man/years of labor for this proje~t. If, for 

instance, construction is scheduled for an eight year 

period, this gives an average of approximately 200 jobs 

a year for the full eight years. Probably, a steady em-

ployment level for the duration of the development phase 

is unrealistic. More likely, a series of peaks and val-

leys will occur in employment levels as the various in-

crements of development are initiated. 

(2) Permanent Employment 

Selbu Leisure's Master Plan calls for the construc-

tion of 6 hotels with a total of 2,500 rooms at the Uruno 

Development site. The existing hotel industry on Guam had, 

in early 1974, a total of 2,253 hotel rooms and a total of 

1,560 employees, for an average of .70 employees per hotel 

room. Assuming this same ratio for the Uruno Development 

gives an eSlimated permanent hotel staff of 1,750 people. 

In addition to hotel staff, there will probably be sev-

eral hundred new jobs created in related actiVities such 

as: tourist shops, taxi and tour operations, travel agen-

cies, etc. 

Along with the hotels and tourist facilities to be 

constructed at the Uruno site, Seibu Leisure also plans 

to construct apartments and single family dwelling units 

for permanent residents. Community service and shopping 

f,lcU! t les to serve the permanent residents will account 

for numerous additional jobs. 

B. 

c. 

Thus, it is easily conceivable that the Uruno Devel­

opment could contribute as many as 3,000 new permanent jobs. 

Tax Revenues 

The Uruno Development will provide substantial tax revenues 

to the Government of Guam, in the form of income taxes, real 

property taxes, sales taxes, and room occupancy taxes. The mag-

nitude of tax revenues generated by the Uruno Development can be 

illustrated by estimating room occupancy taxes. With 2,500 

rooms available and assuming an occupancy rate of 75%, and an 

average daily room charge of $25.00, annual room occupancy taxes 

come to approximately $1.7 million. This is more room occupancy 

taxes than were collected in the four years 1970 through 1973. 

Total room occupancy taxes for that four-year period were $1.5 

million. 

Population 

The population of Guam is growing quite rapidly, and is a 

1 i It is es timated that almost one-half very young popu at on. 

of the population is still in school. This means that sub­

stantial numbers of the population will be entering the labor 

The Uruno force and seeking jobs during the next decade. 

Development will, no doubt, provide many of these jobs. 

such as Dededo are experiencing much res i­Nearby areas 

dential construction activity and very high populalion growth 

rates. Thus, new employment opportunities and other economic 

activities created by the Uruno Development could accelerate 

the growth and further development of communities in the area. 
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D. 

E. 

Tourism 

In recent years, tourism on Guam has developed and become 

a significant se gment of Guam's total economy. Therefore, the 

Government of Guam is interested in promoting and maintaining 

a viable tourist industry that will enhance the attractiveness 

of Guam as a tourist destination area. 

The Uruno Beach Development will have some important im­

pacts on Guam's tourist industry. One of the main impacts will 

be the greatly increased capacity of the tourist industry. 

The Uruno Development, as planned, will add 2,500 hotel rooms, 

thus doubling the present number of hotel rooms. With this 

large increase in hotel capacity, increaSingly larger numbers 

of tourists can be accommodated. 

Another major impact will arise because of the remote 10-

cation of the Uruno Development site. At present, almost all 

of Guam's hotels and related tourist facilities are concentra-

ted on Tumon Beach near the capitol city of Agana. The remote-

ness, tranquility, and uncluttered scenic beauty of the Uruno 

Development will provide a much needed and welcome alternative 

to the more crowded and faster-paced Tuman Beach area . The 

pleasant surroundings at Uruno may also be conducive to a 

longer stay on Guam by many vacationers. 

Mitigating Measures 

The socioeconomic impacts arising from the proposed de­

velopment of Uruno Bedch will be positive and beneficial to 

F. 

Guam and her people. The development will prov ide new jobs, 

new tax revenues, and new economic opportunities. 
e 

The only mitigating measureS that can be suggested her 
-hI.! 

are concerned with the timing of the various increments of l 

development. The time schedule [or the enstruction and com-
o c 1. t e 

pleti n of ea h in ~ ~ent !houtd be carefUll y c8 pi" d with 
t e 

the ra s of growth of warn' s l ."bo,· [or C( • • nd t ,yrists. This 
r" lo rc 

will provide for the most e Hi i <!It us ag .. of pe l.por e 
s 

and, at the arne time, insure be intr.slu c ilon .f additJonal 

hotel rooms and facilities as they are needed to accommodate 

the increasing volume of tourists. 

Growth Inducement 

It is conceivable that the proposed project may have an 

impact on the rate of population growth on Guam, or at least 

some detectableeffect on the distribution of population in 

the northern part of the island. 

Aside from theobvious dramatic effect on the population 

of Lot 10080 as desc~bed elsewhere, the proposed project may 

well stimulate off-si~ development in the northern district 

as a response to the e~nomic opportunities it provides. 

There will be some incrftse in demand for housing, ret~l 

goods and services, recrfttional facilities and so on, and 

at least a portion of this demand will fallon off-site. 

military population centersin the northern parts of t~ 

island, particularly Dededo. 
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Although by and large the project is designed to accom-

modate already expected growth in tourism, it is, never the-

less, certain that the existence of the proposed facilities 

will contribute , directly and indirectly, to this growth. The 

resort complex will undoubtedly be heavily advertised abroad, 

particularly in Japan, and this increased exposure for Guam 

will certainly result in an increase in overall tourist traf-

fico 

The existence of new jobs at the site, both during con-

struc tion and later in the operational phase, will represent 

a significant new economic resource for the island. 
Such 

employment opportunities tend to improve the general economic 

climate to some degree. A stronger regional economy will 

tend to reduce out-migration, as well as to attract new resi-

dents. Thus, the overall effect of the proposed project 

should be to contribute slightly to the growth of the north-

ern district's population, and perhaps of Guam as a whole. 

These potential effects, though minor, should be evaluated 

in relation to the communities' immediate and long-range 

goals regarding the desirability of growth per se, as well 

as with regard to the ultimate consequences of significant 

shifts in the distribution of population on the island. 
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tV . ADVERSE IMPACT 

1. 

2. 

3. 

Aesthetics 

While most of the specific aesthetic impacts mentioned ,above can 

be avoided or minimized by giving proper attention to design and con­

struction, it will probably be impossible to preserve the current 

overall visual impression of an essentially virgin, unaltered natu­

ral environment. Even though the project may be carried out with 

scrupulous attention to the preservation of aesthetic values, it is 

nevertheless virtually certain that the area will be clearlY identi­

fiable as an area of human habitation as opposed to unspoiled wilder­

ness. The increased human activity will certainly be visible, and 

will bring with it an unavoidable alteration in the overall charac-

how tastefully the project is executed. ter of the site, no matter 

Terrestrial Biology 

1 effects S uch as disturbance and destruc­Adverse environmenta 

d and of wildlife habitats, tion of natural growth of plants an trees, 

must be considered an adverse environmental effect due to the pro-

posed action. d d b ay of the Mitigating measures may be intro uce y w 

hi h should lessen the amount of damage. protective code, w c 

Marine Environment 

impacts on the marine environment, as iden­The major potential 

tified in prior sections were: 

o 

o 

Some degree of s tat on i1 i during the construction phase. 

h portion of the reef used for swimming Destruction of t at 

hole construction. 
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o An undesirable increase in nutrient concentrations due to 

treated effluent discharge. 

Of these major ',reas of potential impact, all are susceptible 

to mitigation at l""st to some degree. It is likely, however, that 

the planned development will have at least some adverse and unavoid-

able effects in each of the areas indicated above, although available 

practical mitigation measures should be able to reduce these impacts 

to minor and perhaps insignificant levels. 

Proper timing of construction in the dry season, coupled with 

good construction practices, could greatly reduce the potential for 

siltation of reef areas from terrestrial runoff. Similarly, conser­

vative grading and re-planting practices could reduce erosion and 

the potential for siltation from storm water runoff. The size, lo­

cation, and design of swimming areas has not been firmly established 

in existing plans; thus, these areas could be designed and located 

,0 ,Lhat : ,dverse effects were largely avoided. Appropriate safeguards 

and restrictions regarding vandalism and collection of sealife, as 

discussed under Mitigating Measures, could similarly reduce this ad-

verse impact to an inSignificant level. One alternative under con-

sideration is to pump sewage generated at the site into the Northern 

Dl,trict Scwprage system; if employed, effluent discharge to the reef 

areas adjacent to tilt· project site could be virtually eliminated. In 

summary, adverse and unavoidable effects of the project need not be 

significant, assuming that appropriate mitigating measures are em-

ployed. 
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4. 

5. 

6. 

Archeological/Historical 

archaeological sites will probably be 
Some currently unknown 

1n-
ff 

on known sites should be minimal. 
disrupted. although e ects 

creased access to the area will result in an increased threat to 

vandalism 
and unauthorized amateur archaeologists, 

the site from 

for orde
rly salvage prior to construction will 

even though provision 

probably be made. 

Liquid and Solid Wastes 

A. Liquid Wastes 

The method of disposal of the liquid wastes generated by 

B. 

this 

tal 

Sect 

slud 

project are not considered to provide adverse environmen-

the receiving water except as indicated under 
impact on 

Production of gas and 
ion 1V.9. - Utilities Systems. 

in the i ncineration process will have minor im­
ge residue 

pact compared to the solid waste incineration by-products. 

Solid Wastes 

of solid wastes on-site will have an ad­
The incineration 

and the surrounding project 
verse impact on the environment 

itself • 
Adverse impact will be the need for the incinerator 

destructi
on during construction of the existing 

site, including 
and residue production and 

natural growth, gas, process water 

subsequent disposal. 

If Me proposed action is implemented, the only long-term ad­

verse e~ts on the air quality of the site would be created by 

the inc~ator and the motor vehicles. 
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7. 

At the incinerator, principal gaseous emissions are carbon di-

oxide, water vapor, nitrogen and oxygen, all normally present in the 

atmosphere and therefore not necessarily pollutant. There are, how-

ever, other trace gases produced, such as sulfur oxides, nitrogen 

oxides, carbon monoxide, hydrogen chloride and other hydrocarbon 

gases, and these must be considered noxious pollutants. The amount 

of emission of these gases would be the important factor to be con-

side red and would largely be dependent upon the amount and type of 

waste incinerated. Entrained particulate matter emission is another 

adverse impact, both from the viewpoint of particulate matter in 

suspension in the atmosphere, and the resulting reduction in visi-

bility. 

Motor vehicle emissions will haVe an adverse impact on the air 

quality of the project site. Mitiga t . . 
~ng c1rcumstances may be con-

sidered the usual presence of wind, a nd the project being developed 

mostly as a destination resort with fe ver vehicles per unit than 

would be the case in a densely populat d ~ residential area. 

Surface Water and Groundwater 

The Master Plan provides onlYlimited information on the dis­

posal of the storm water. It is, ~refore, difficult to assess 

unavoidable adverse environmental P3 cts on 
~ both the surface and 

groundwater due to the proposed actin • G 11 th d 
~ enera y, e a verse 

effect is considered to be minimal, ifh f ff 
~ e sur ace runo is to be 

kept from entering the nearshore (reef~aters. and if it is allowed 

to infiltrate into the ground. 
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8. 

9. 

Noise 

An increase in noise due to vehicular traffic is probably the 

only potentially important adverse noise problem. However. in view 

of the fairly high average ambient levels due to natural phenomena 

(wind and surf), these effects are not expected to be significant. 

Utilities Systems 

The adverse impact of the utilities systems (water. sewerabe. 

power and communications) will be the 

plants, substations, during which the 

construction of lines. tanks, 
r 

natu al growth and contours 

will be destroyed. In the case of underground lines located outside 

of roadways and sidewalks. vegetation will re-grow. and thus the im­

pact is of a temporary nature. In the case of grading for structures. 

the contours will be permanently altered and space permanently taken 

uP. thereby reducing the available open space. Trenching across the 

reef flat and to the -50 foot depth approximately will destroy corals 

and other reef growth in the immediate vicinity of the trenches. 

During blasting. there may be destruction of fish and other sealife. 

It is likely that corals will re-grow in time over the trenches 

(Jones. Randall). A possible adverse impact is the odor from the 

wastewster treatment plants during certain stages of the treatment 

process. This may be prevented by inclusion in the plant design of 

odor-controlling features. Prevailing wind direction is generally 

offshore and will thus take odors out to sea. 
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V. 

10. Vehicular Traffic 

It is not expected that the traffic demand generated by the 

proposed project would have a significant adverse impact on the 

highway network, either at the project site or elsewhere on Guam. 

Existing roads appear to be adequate to handle anticipated peak 

traffic loads without significant reduction in efficiency. 

11. Radiation Emissions 

Based upon statements received from the Air Force, there would 

not appear to be any unavoidable adverse impacts on the military 

use of electromagnetic frequences by the proposed project. Simi­

larly, the radiation hazard to traffic along Route 3 does not ap­

pear significant based upon available information. 

12. Socioeconomics 

Assuming that growth of the tourist industry is consistent with 

community goals, the project should have no significant unavoidable 

adverse socioeconomic effects. If successful, the project should 

generate sufficient return to the public sector to more than offset 

the costs of additional social services. 

ALTERNATIVES TO THE PROPOSED ACTION 

1. Aesthetics 

The Cllrrent state of planning of the developer leaves a wide 

range of &ternative approaches open. Since there is still consid­

erable tine (perhaps five to ten years) before major construction 

will be umer way, there is every reason to suppose that aesthetic 

questions will be fully aired, with thorough consideration given to 

minimizirg negative aesthetic impacts. 
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2. 

3. 

4. 

A. No Project 

The "no project" alternative would negate essentially ,,11 

of the indicated potential aesthetic impacts, permitting the 

site to remain in its current virtually pristine condition for 

the time being. However, a certain amount of minimal aesthetic 

degradation, especially of reef and shore areas, can be expec­

ted to occur anyway as beach usage continues to increase in 

adjacent areas under military control. 

Terrestrial Biology 

The "no project" alternative would eliminate environmental im­

pact due to the ' proposed action. Development to a lesser degree 

would reduce the impact of the action. A detailed survey of fauna 

and flora will identify specific areas of concern and will provide 

a guide to proper planning to minimize the impact on flora and fauna. 

Marine Environment 

A. No Project 

The alternative of "no project" would completely eliminate 

impacts due to construction. The reduced availability of fa­

cilities and continued limited access would also greatly de­

crease the likelihood of overcollection and vandalism. However, 

even in the absence of the project, visitor usage will probably 

continue to increase to some extent, with a corresponding in­

crease in fiahing, shelling, and minor acts of vandalism. 

Archaeological/Historical 

Since the developer is not, at present, committed to a specific 

set of detailed construction plans, there are many specific alterna­

tive choices available relative to the siting of buildings, access 
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5. 

roads, utilities and so on. This flexibility, coupled with the 

expressed willingness of the developer to ssfeguard archaeologic 

values, means that, in general, it should be possible to develop a 

construction plan which is maximally responsive to the need for 

preservation of archaeological resources. On the other hand, the 

absence of a specific set qf plans means that it is not possible to 

deal with each as they might specifically impact h upon arc aeologic 

resources. 

A. No Prolect 

The alternative of "no project", if adopted, would mean 

that none of the immediate ~essures on archaeologic remains 

described above would be br~ght to bear immediately. On the 

other hand, there would, inall probability, be little effort 

by the Government of Guam or others to undertake detailed site 

investigations without the ~essure of imminent development. 

Consequently, in the "no p ropct" case, ' small-scale vandali 
sm 

and exploitation of tie sit e by amateurs should be expected 
to 

continue until a major study and/or restoration effort is u 
n-

dertaken. In this sense, the "no project" alternative could 

eventually result in the r~overy of less information from 

existing remains than a welrconducted, professional site i n-

vestigation carried out in c~rdination with current dev~ 
.10P-

ment plans. 

Lil uid and Solil Wastes 

A. Lil uid Waltea 

Alte~atives to the tr~ -~ent of liquid waatea are dia-

cussed un~r Section V.9., Ut'ities % Systems. The alternatives 
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to the disposal of the treated effluents from various treat-

ment processes are discussed herein. Three alternatives are 

available, the disposal on the ground surface by spreading, 

sprinkling, irrigating; the injection underground by injection 

well; "complete treatment" and re-use. 

(1) Ground Surface Disposal: This is practiced in many 

areas and results in practical re-use of the waste­

water and consequent saving of energy and resources. 

The degree of treatment required varies, depending 

on the location of the application and use of sur­

rounding areas. Application in the non-residential 

areas of the project appears feasible with proper 

treatment and chlorination. 

(2) Underground Injection: The location of the project 

near the shore lends itself to the consideration of 

this method of disposal. The hydrsulic conductivity 

in the limestone would be expected to accommodate 

large amounts of effluents injected under reasonably 

low pressures. The gradient of the fresh water lens 

" is seaward in the area (Mink) and the nearshore zone 

is underlain by salt or brackish water, thereby 
J. 

eliminating the threat to the fresh water supp y. 

Secondary treatment with sand filtration may be suf­

ficient for this purpose. 

(3) "Complete Treatment" is that which would produce 

an effluent ready to be used for domestic purposes. 
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6. Air 

Considering the remoteness of the site ond the cost 

to bring the water to it, this scheme may well be 

economically competitive. The tight quality control 

necessary, cost of treatment and consumer reluctance 

may, on the other hand, eliminate this scheme from 

eonsideril t io.n. 

These three alternative s I 
lave in .common the d0l t .. llon of 

the ocean outfall portion, and with it, the disturbance of the 

reef and nearshore waters. 

If the proposed a<:tion were 
not to be implemented, as a no-

project ollcrnative, there would 
be no degrading of the air quality 

.lS it exists. 

Alternatives to the incineration on-site of 

rials would include the off-site h i 1 f '1.1r a 0 solid 

solid waste mate-

waste in the Gov-

('rnment or Cuam sanil.lry landfill, or tll~ off-sIte 
~ ~ ineineration in 

;) joint mi litary .lnd Cov f • ernment 0 Guam incinerator. The latter 

method was suggested in discussion.. by h 
.~ t e Guam Environmental Pro-

tection Agency in March of 1975. 
Such a joint facility was being 

discussed at that ti . h f 
me W1t out irm implementation dates having 

been established. 

As a possib~ mitigating measure for motor vehicle emissions, 

the limiting of ~e number of vehicles using the project site may 

be considered wi~ a form of mass transportation serving the project 

on- and off-site. 
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7. 

This paragrdph i s written with the tmderstanding that the Mas-

ter Plan provides for storm runof( to he collected and us ed ns an 

emergency supply. AlLernatives to this proposal then would be: 

A. Dispos.t1 on (and by Infi.ltr:rr1.O"IItn· Tn iection 

Disposal on land as close as possible to the natural 10-

cation at infiltration and nt approximntely the natural rate 

would be the preferred method. Realizing that some concentra-

ted runoff patterns will result in a development of this nnture, 

such concentrated runoff could he disposed ot in seepnge pits, 

which would take up considerable area; or hy injection wells, 

which would penetrate into the brackish water or saltwater 

zone be low. R"sults "f disposing stormwater by way of inJec-

tion wells have been varied on Guam. In general, better r{'-

suIts may be expected close lo the shoreline rather than 

further inland. This is due to the fact thal the limestone 

may be e xpected to be more porous, open and cavernous in the 

barrier reef limestone structure near the shore. Injection 

wells at Andersen Air Force Base, to the east of Lite project, 

have performed satisfaclorily for many years (Hink). In 

either case, larGe area infiltration or injection we1ls wi ll 
l • 

recharge the lens, or be otherwise of benefit to t. t 'char';L 

of the lens is of critical importonce to the sustaiC\Lddraf 

of fresh water from the lens. 
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8. 

B. Disposal to the Sea, into the Reef or by Deepwater Outfall 

Disposal at sea into the reef is considered a poor alter­

native due to the probable impact on the ecology of the reef by 

siltation, and introduction of other pollutants. Deepwater out­

fall is technically feasible and ecologically more acceptable 

than the nearshore water discharge for reasons of greater di-

lution ratios. If considered, the possibility of combining it 

with the wastewater effluent outfall should be examined. 

An alternative to supply the development with domestic 

water from the lens, would be the use of a desalination process 

which would convert salt water or brackish water to potable 

water by way of distillation exchange or reverse osmosis. All 

processes would require the use of electrical energy and dis-

posal of brines. 

Noise 

Noise, inclwing noise from vehicular traffic, is not expected 

to present signiacant problems. However, there will undoubtedly 

be opportunities, during later planning phases ., to situate roadways 

relative to varbus structures 90 that traffic noise impacts are 

minimized 

Veg~ation is very effective at screening out certain types of 

noise, w~le generating others. Whatever adverse noise impacts may 

be gener~ed could be reduced, to some extent, by retaining as much 

existing vegetation as possible, and by new strategic plantings. 
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9. Utilities Systems 

A. 

B. 

c. 

General 

There is no alternative for the on-site distribution or 

collection systems for the utilities. Alternatives are avail-

able as far as source and treatment are concerned. 

Water 

Water could be produced from on-site brackish or salt 

water instead of by removal from the freshwater lens. This is 

possible by desalination by distillation, reverse osmosis, and 

ion exchange. Advantage would be on-site production and un­

limited supply of the basic source. Disadvantages include high 

cost, the impact of the plant facility, and need to dispose of 

the brine as by-product. 

Sewer System 
en 

The alternatives to the disposal of the effluent have be 

discussed elsewhere in this assessment. The degree of sewage 

a!. 
treatment should match the proposed method of effluent dispos 

Thus the ocean disposal of raw sewage, or sewage treated only 

by primary removal of floatables, may be entirely satisfactory 

provided ideal current conditions exist. On land, disposal must 

be safe for users of the area as basic consideration and mUJt 

produce an effluent which can readily be accepted by the re­

Id 
ceiving ground. Secondary treatment with chlorination shou 

ot 
suffice, although it is recognized that chlorination does n 

For free the effluent entirely from pathogenic organisms. 

injection into the ground, secondary treatment with sand 
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D. 

E. 

filtration has been suggest ed mainly to provide an effluent 

which will not plug the rec eiving aquifer and will reduce bio­

logical reaction with the s oils and waters of the aquifer. 

Complete treatment is required for water intended for 

domestic re-use. 

Power System 

On-site generation of power is an alternative which would 

reduce the impact on off-site areas by eliminating the need for 

transmission mains. On-site noise, air quality, and aesthetic 

impacts would be increased. The efficiency of the smaller unit 

in comparison to the island-wide system and transmission to the 

site would have to be closely examined. 

Communications 

One possible alternative to the off-site duct system along 

Route 3 was mentione d :In <\iscussions with the Guam Telephone 

Authority in MarCh 1975. This would include the providing of 

a microwave commUhications link with appropriate transmission 

and receiving tO~rs and facilities. A decision on the method 

to be used would require a detailed study by the Guam Telephone 

Authority of all parameters involved. 

10. Vehicular Traffic 

A. No Action 

If he alternative of "no action" is selected, then there 

would beno traffic impacts at all. Traffic in the area would 

remain ~ch as it is today, very light. 
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B. 

C. 

Smaller Resort Complex 

During construction, daily traffic volumes probably would 

not be substantially different from those of the larger project. 

The significant change would be in the duration of the construc­

tion period. A smaller complex simply would take less time to 

construct. 

A smaller complex, however, with a smaller population, 

would generate a proportionally reduced volume of traffic dur­

ing the operational phase. 

Alternative Access Routes to the Site 

All alternative access routes from the south to the pro­

posed development would entail traversing U.S. Government lands. 

To the east of Route 3, the only existing access route to the . 
site, and north of Route 9, are bomb storage areas with "he 

associated blast clear zones. To the west of Potts Junction 

lies the U.S. Naval Communications Station Finegayan. Possi­

ble alternative route exists through the NCS area. However, 

such an alignment would entail construction through areas 

where no roads exist. Further, there are sensitive communi-

cations facilities in the area, for which information is not 

available. Such a route would also subject the NCS area to 

public traffic, where virtually none now exist. It appears 

that the existing alignment of Route 3 north of Potts Juncion 

is the only viable alternative at this time. Figur': 11 sh~s 

the relationship of the site to possible access routes. 
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11. Radiation Emissions 

There are no known alternative modes of operation which can 

be suggested for meeting the military's mission. Alternatives, 

which would basically resolve to changes in frequency, direction, 

power output, and broadcast location, all depend upon operating and 

technical considerations w~ich are classified. Based upon existing 

information, no such viable alternatives can be identified. 

With regard to potential radiation hazards, the chief option 

available concerns relocation of Route 3. By relocating a portion 

of Route 3, it would be possible to red~ce the likelihood of expo­

sure to radiation to traffic along the route. Potential routes are 

discussed in Section V.l0. However, the minimal radiation hazard 

presented by the current situation would not seem to merit, by it­

self, a major rerouting of Route 3. 

12. Socioeconomics 

A. 

B. 

No Action 

To exercise the alternative of "no action" would be to 

lose an opportunity for significant economic growth. The 

planned development of Uruno Beach, by increasing the capacity 

and diversity of Guam's tourist industry, would add strength 

to Guam's growing economy. The social and economic impacts of 

" i" - 1 no act on , 1n ight of the opportunity for a productive re-

sort community, would therefore be substantially detrimental. 

Smaller Resort Complex 

This alternative of developing a resort complex smaller 

in scope than that proposed by Seibu Leisure would simply 
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VI. 

reduce the magnitude of the positive socioeconomic impacts 

described in the impacts sections of this assessment. 

RELATIONSHIP BETWEEN LOCAL SHORT TERM USES OF MAN'S ENVIRONMENT AND THE 

MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

Environmental Protection Agency regulations require, under this 

section, the examination and the discussion of the following: 

A. 

B. 

Environmentally Significant Consequences of the Proposed Action 

Environmentally significant consequences of the proposed action 

are the opening up of the area to traffic, to resident and trasient 

population; short- and long-term effect on fauna and flora, on the 

beach and offshore waters, on air quality and noise levels. I-lost 

of these consequences are of on-site importance only. The genera­

tion of needed power, water, and the propagation of traffic may be 

considered as affecting off-site areas as well. The degree to 

which these actions affect on- and off-site environment has been 

examined in other sections. 

Cumulative and Long-Term Effects of Proposed Action Which Reduce 

or Enhance the State of the Environment for Future Generations 

The area, in its present state, is inaccessible for all prac­

tical purpose. Opening of the site would allow enjoyment by many 

of the natural attributes of the site, slightly modified by cor.-

struction measures. For example, long-term or ultimate yi",ld 'J> 

archaeologic information from the site should not be materially 

diminished. In fact, the proposed development may aCLuall, in tea';e 

the yield of information by at least partially underwriting the cost 

of a detailed archaeologic investigation. 
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In viewing the long-term versus short-term effects of the 

project on aesthetics, it is necessary to weigh the aesthetic al­

terations which the project will cause against the increase in 

opportunities for the use of the site by ever-increasing numbers 

of the general public. The problem is illustrated by the obvious 

extreme case of a pristine site to which nO one has access. By 

permitting and controlling access and development, while at the 

same time safeguarding aesthetic values, the overall aesthetic 

benefit enjoyed by the public at a given site may theoretically 

be increased. A certain amount of aesthetic degradation may, 

therefore, conceivably be justified in certain cases. This prin­

ciple may apply in the case of Uruno Beach, provided that careful 

attention is placed upon safeguarding the overall aesthetic, es­

pecially visual, integrity of the site. 

Perhaps the most impo rtant long-term value of tne reef area 

is as a recreational and op en-space zone. As such, the careful 

development of the site as a recreational area with suitable moni­

toring, controls, and improved public access, may serve the long­

term interests of Guam's people. 

However, any significant degradation of the area through in­

adequately considered construction, contamination of coastal waters 

by sewage effluent, storm water runoff or other pollutants, would 

have a definite negative impact on the long-term value of the site 

for recreational purposes. Without more detailed knowledge of the 

plans to be imple mi'ted, more preciSe evaluation of the project's 
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D. 

ultimate impact on long-term "productivity" from the recreational 

standpoint would be speculative. 

Effects Narrowing the Beneficial Use of the Environment or Long­

Term Risks to Health and Safety 

The beneficial use of the on-site environment does not appear 

unduly hampered by the proposed action. Rather, it may be enhanced, 

as indicated in previous sections. Long-term risks to health and 

safety are remote or non-existent. Possible danger to health due 

to discharge of pathogenic organisms to the marine environment and 

body contact areas is remote with the degree of treatment planned 

for, and assuming that the outfall design will follow acceptable 

sanitary engineering standards. 

Financial Profits or Losses Due to the Proposed Action 

Financial profits will likely be incurred by the owners and 

developers of the project property. Additional long-term benefits 

will go to hotel operators, shop and restaurant keepers, and the 

numerous employees, both on-site and off-site, affected bi the 

proposed action. The Government of Guam and the people of the 

Territory would benefit indirectly by way of taxes collec ed from 

commercial and residential establishments. Financial losses are 

possible in the form of failures of business being conducted on 

the site; however, these are not considered directly part )f th~ 

proposed action and not due to the proposed action. 

-93-



v [I. ~ERS.!.!ILE A!l.!! .. J.!!HETlillVABLE CO~1MIn!ENTS OF RESOURG.. ES l.ffilCH WOULD ~.F.. 

INVOLVED IN THE PHOI'OSED ACTIO:; SHOULD I.1:....BE-1HPLEHf.l'£.rED 

For a develc)pmc'nt of this type, certain irrevers ible and irretriev_ 

able commitments of r"svurces arc being made. The sit e, for one, is be-

ing cummitted to ,1 use as resore/residential facility. Considering the 

cost of the complex, such commitment must be considere d irreversible 

and, thereby, curtJil ing the diversity and range of lise. 

As presently conceived, no irreversible impact on archaeologic 

resources need occur, assuming that careful planning is undertaken, suit-

able mitigating measures are employed, and applicable statutory protec_ 

tions :Ire observed with the cooperation and active participation of the 

developer. The "Urullo Code" of the Master Plan appears a good startiIlg 

point for the development of such statutory protection. 

Construction of the swimming holes and marina WOUld, for all prac .. 

tical purposes, irretrievably commit these areas to intense recreational 

use, with marked effects on the areas of reef where construction oC.curs. 

Opening of the 5ite to edsier public access would ensure greater utili .. 

zation of the area (or many years to come, with all of the cnnsequences 

for the area which greater use enta:II.s. 

Although it is coneeivable that use of the site could be restricted 

in the future, opening of the site to greater public access likely repre-

sents a permanent commitment of this area to medium to high density 

recreational use 

The impactsof the proposed sewer outfall are, basically, as per­

manent as the r.ort u)mplex itself, although there is the possibility of 

.. 94-
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alternative waste treatment measures sULh as deep well injection or 

pumping of the effluent into the proposed Northern District Se"erage 

System. This system itself discharges treated effluent to the oc,,"n 

further south from the project site, thus th'; l"('a~ ion of the dIsl h,lfgp 

only, would be moved. The quantity discharged to the ocean would remain 

the same. If the discharge were eliminated, many, it not all, of th" 

biological effects of the outfall would be elimin3ted, 3lthough this 

might take several months to many years to achieve, depending on the 

severity of the impact. 

Implementation of the Master Plan would also commit natural re­

sources in the form of water and fuel oil, for the generation of power, 

to the proposed action. \~ater, in this case, might be considered a re­

'1 
newable source due to the replenishing of the groundwater supply throu!; 

rain, although this source is by no means inexhaustible. Fuel oil must 

be considered a non-renewable source. 

Other natural resources to be committed irretrievably include 

building materials such as wood, asphalt, stone, cement, stcl'l, gl.)$s 

and others. 

DETAILS OF UNRESOLVED ISSUES 

A de~lopment of the magnitude proposed by Seibu Leisure (Guam), 

Inc. has resulted in the following unresolved issues_ 

1 .,) ~l '10 :;., 
1 The effects of the Seibu-Leisure development on land 

polides and controls have not yet been determined. 

. t . . 
2. The full impact of the Seibu-Leisure propoGal on ma.-) le 

environment and archeological resources is yet to ue determined. 

3, It is not known what the iJnpact oi' the proposed develo\ fuent 

will be on the existing water supply system. 
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4. The impact of providing poW'er for the Seibu-Leieure proposal 

in terms of present generating capacity, fuel consumption and air 

pollution has not been fully investigated. 

5. Similarly the impact on ambient air quality and the ultimate 

residue disposal site of the solid W'aBte and sludge incineration system 

remains to be determined. 

6. Guam is currently import~ skilled labor. The impact on the 

labor market of the additional parsllmel required for construction and 

operation of the development has net been fully explored. 

7. The environmental impact of' using air or sea access routes to 

the proposed development is unresolYed. 

8. The impact of the increased traffic to serve Seibu-Leisure on 

the Circular Disposed Array Antenna (CnAA) needs to be further explored. 

9. The mitigating effects of 'thOse considerations Which offset 

the adverse environmental impacts are not yet fully resolved. 
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Picture No . 1 - Typical view of dense growth in 
site near proposed Phase 1 development. . 

interio r of 

Pic t ure No . 2 - View from bee ~ . about 
line; illustrates typical dense growth 
to clif f top. visible in background . 

P-I 

midway along shore­
ex tenoing from beach 
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Picture No. 3 - View 
northern limit of proj~~~~ward; first outcropping marks 

Picture No. 4 -
marks southern 

View southward' 
limit of site. ' 

P-2 

most distant outcroppi ng 

l'icture No.7 _ Ruute 3 North o( scntrv s ( Jli.o" at PuttS 
Jtlnct Lon. portion of route {'overed by e35crlcnt request. 

. ------ _ •.. -
- --~-

Picture No.8 _ Route 3 _ Looking north at tllTl w ff t (l ~ tCD 
uf propnscd Phase 1 construction . 



Picture No. 5 - Northern limit of site viewed from c liff 
top at Achae Point. 

Picture No.6 - Cliff to.P looking south, with southern end 
of Lot 10080 in foreground. Picture taken near site of 
proposed Phase t development. 

P-l 



Picture No. 10 - Uruno 
complex . Side view of 
slender upright . 

r- 5 

Picture No. 9 - Uruno 
~omplex. Complete 
copstone and upright . 



APPENDIX A 

Pic ture No. 11 - Uruno complex latte set . 

BOTANICAL SURVEY OF URUNO POINT 

Picture No . 12 - Limestone latte capstone from Uruno complex. 

A- l 
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BOTANICAL SURVEY OF URmlO POINT, GUAM 

SUBMITTED TO: l\USTIN, SMITH & ASSOCIATES, INC. 

HARMON PLAZA, GUAM 

BY: PHILIP H. MOORE 

MARCH, 1975 

A- 2 

----

At the request of representatives of Austin, Smith and 

Associates, Inc" the site of proposed construction at Uruno 

Point was investigated for evaluation of the plant com~unity 

(March, 1975). It was discovered that the native vegetation of 

the area can be divided into four zones (fig. 1) and is fairly 

uniform within each zone, with the exception of zone J. The 

forest is in a stage of development one step short of climax 

and can thus be called a "typhoon forest" as it is held indefi­

nately in this stage due to major typhoons that occur on the 

average of about once every 100 years. 

Zone J may be divided into ~.o seements, the northern two­

thirds and the southern one-third or roughly north and south of 

the main trail from the escarpment to the sea. The southern 

part is covered by a lateritic clay soil to a depth of several 

inches and supports a diverse flora dominated by Agl~ia, Pandanus 

~, Neiospe~a and Cycas. The northern part is rocky with very 

little soil cover. The dominants here are Trinhasia 

with Some larger trees here and there. The presence 

and Cycas 
p 

especially near the first oliffline, indicates a disturbance 

caused, perhaps, by a recent typhoon. A possible explanation 

could be that the prominent headland near the southern end of tr.e 

property protected the southern part while the section north of 

the headland was exposed to heavy salt spray that killed m ~_ 

the vegetation that would normally be covering th rea. U ( 'l 

Of the many species encountered in the. four ~ame., six cou~~ 

be considered rare or quite rare on the island (see a~tached li • 

No endangered species were found. s t) 
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At the request of reprczentatlves of Austin, Smith and 

Associates, Inc., the site of proposed conntruction P.t Uruno 

Point VIas investigated for evaluation of the plant cO.n"TIuni ty 

(~larch, 1975). It was discovered that the native vegetation of 

the area can be divided into four zones (fi/;. 1) and is f irly 

uniform within each zone, with the exception of zone J. the 

forest is in a stage of development one step short of rlimax 

and can thus be called a "typhoon forest" as it is heln indefi­

nately in this stage due to major typhoons that occur on the 

average of about once every 100 years. 

Zone 3 may be divided into t,.o sel ments, the northnrn two-

thirds and the southern one-third or rourhly north and south of 

the main trail from the escarpment to th~ sea. The southern 

part is covered by a lateritic clay soil to a depth 0 ,. !;everal 

inches and supports a diverse flora dominated by Agl~1" Pand~ 

~. Neiosperna and Cycas. The northern part is rocKY with very 

little soil cover. The dOr.linants here are 'i'rinh1.<;ia and Cyc<ill. 

with some larger trees here and there. The prese'nce of Tripha< _' 

-'; -' especially near the first cliffline. indicates ~ disturbance 

caused, perhaps, by a recent typhoon. A possible explanation 

could be that the prominent headland near the southern end of the 

property protected the southern part while the section north ~f 

the headland was exposed to heavy salt s ray that killed r.lU' <. 

the vegetation that would normally be co~rinP. th ~rea. 

, " " Of the loany species encountered in the. four ~o'ne", :;ix 0"" 

be con~ld"red rare or quite rare on the island (s'ee attache <II i:;t) 

No endangered specie~ were round. 
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The impact of the proposed construction on the envi~~Fent 
would be to destroy a large segment of undisturbed native vege­

tation and the habitats of several species of birds and mammals. 

Such destruction could be alleviated somewhat by careful super­

vision of work an4minimal bulldozer activity. The large trees 

in each zone could be clearly marked for protection before bull-

dozing is done. 
Recommended access to the area would be the existing road 

through the naval facility (if feasable) rather than the proposed 

road down the main escarpment. This escarpment should be preserved 

intact in order to save as much of the native vegetation and wild­

life as possible. 

A-~ 
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Zone 4 

Zone J 

Sea Level 
zon: :1~ __ ;Z;o~n~e~2---' 

Fig. 1 
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List of Species (Zone 1) 

oarringtonia asiatica 
Bikkia mariannensis 
Bleekeria mariannensis 
Calophyllum inophyllu~ 
Calopogonium mucunoides (vine) 
Canavalia maritima (vine) 
Casuarina equisetifolia 
Colubrina asiatica 
Hedyotis foetida 
Hibiscus tiliaceus 
~lar.\.'l\ea odora ta 
Messerschmidia argentea (dom.) 
Mucuna gigantea (vine) 
I"usa sapientum (planted) 
Pemphis acidula 
Scaevola taccada (dom.) 
Terminalia littoralis 
Thespesia populnea 

List of Species (Zone 2) 

Aglaia mariannensis 
Alocasia macrorrhi~a (herb) 
Artocarpus mari~~ensis 
Bambusa vulgarh 
Canavalia mari~ma 
Capparj.s cordiillia 
Carica papaya 
Cocos nucifera aom.) 
Cordia subcordaa 
Cycas circinalis(dom.) 
Cynometra ramifbra 
Elatostema calareum (herb) 
Eugenia javania 
Eugenia reinwardiana 
Ficus prolixa 
Ficus tinctoria 
Flagellaria indica 
Guamia rnariannae 
Guettarda speciosa 
Hemandia nymphaeifolia (dom.) 
Intsia bijuga 
Iracaranga thompsonii 
Ma!!l.':lea odorata 
JI!aytenus thompnonii 
Morinda citrifolia 
Neiosperna oppositifolia 
Pandanus dubius 
Pandanus fragrans (dom.) 
Piper guahamense 
Pisonis grandis 
Premna obtusifolia 
Psycho tria mariana 
Randie cochinchinensis 
Triphasia tr1folia A- 6 

----------------~ .. ~----------------------------~ 

List of Species (Zone J) 

Aglaiu mariannensin (dom.) 
Artocarpuo mariannensis 
Csesalpinia major (vine) 
Cordia subcordata 
Cycas circinalis (dom.) 
Dioscorea esculenta (wild yam) 
Eugenia javanica 
Eugenia reinwardtiana 
Eugenia thompsonii 
Ficus prolixa 
Ficus tinctoria 
Flagellaria indica (vine) 
Guamia mariannae 
Cuettarda speciosa 
Hibiscus tiliaceus 
Intsia bijuga 
Ixora triantha 
Jasminum marianum (vine) 
Macaranga thompsonii 
May tenus thompsonii 
Melanolepis multi ,.landulosa 
I.lorinda citrifolit 
Mucuna gigantea (vine) 
Neiosperma oppositifolia (dom.) 
Pandanus dubius (dom.) 
Pandanus fragrans (dom.) 
Piper guahamense 
Pisonia grand is 
Planchonella obovata 
Premna obtusifolia 
Tseniophyllum mariannense (leafless orchid) 
Triphssia trifolia (dom.) 
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List of Species (Zone 4) 

A~laia mariannensis (dom.) 
Annona reticulata (introduced) 
Artocarpus mariannensis 
Capsicum frutcscens 
Carica papaya 
Cestrum diurmm (shrub) 
Claoxylon marianum 
Cordia subcordata (dom.) 
Cycas circinalis (dom.) 
Cynometra ramiflora 
Dischidia puberula (vine) 
Discocalyx megacarpa 
Elatostema calcareum (herb) 
Eugenia javanica 
Eugenia reinwardtiana 
Eugenia thompsonii 
Ficus prollxa 
Ficus tinctoria 
Flagellaria indica (vine) 
Guamia mariannae 
Guettarda speciosa 
Hernandia n~phaeifolia 
Intsia biju a 
Jasminum marianm (vine) 
Laportea interrpta (herb) 
~acnranga thompenii 
Melanolepis mu11glandulosa 
Melochia compaca (shrub) 
Morinda citrifol a 
Neiosperma oppo* tfolia (dom.) 
Pandanus dubius 
Pandanus fragrans 
Peperomia nariannasis (herb) 
Phyllanthus marians (herb) 
Piper ~ahar.ense 
Pipturus argenteu~ 
Pisonia grandis 
Planchonella obovata 
Polyscias grandifolia 
Premna obtusifolia 
Procris pedunculata (herb) 
Psycho tria ~ariana 
Randia cochinchinensis 
Spath~~lottis plicata (ground orchid) 
Tcrmin~lia littoralis 
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Dominant Plants in each Zone 

Zone 1 

Messerschmidia areentea 
Scaevola taccada 

Zone ., 

Cycas circinalis 
Pandanus fragrans 
Aglaia mariannensis 
Neiosperma oppositifolia 
Triphasia trifolia 
Pandanus dub ius 

Zone 2 

Cycas circinalis 
Pandanus fragrans 
Hernandia nymphaeifolia 
Cocos nucifera 

Zone 4 

Cycas circinalis 
Aglaia mariannensis 
Neiosperma oppositifolia 
Cordia subcordata 

In addition to the species mentioned there are numerous herbs, 

mos-ses, ferns, Hanas and epiphytes es well as native and introduced 

weeds. Among the most prominent ferns are the following' 

Asplenium nidUS 
Davallia solida 
ll.icrosorurn punctatum . 
Phynatodes scolopendr1a 
Pyr.rosia adnascens 
Thelyuteris unita 
Vittaria elongata 
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Rare nn~ End~ngered Plantfi on the I51and 

Alyxia torre5iana 
Anr,iopterin durvillean3 
Barrin~tor.ia racemos~ 
Barrin~~tonia mlT:lonensis 
Bochmerla tenacisGima 
Canthium odorata 
Cerbera dilatata 
Cyathaa lunulata 
Di5cocalyx megacarpa 
Dryp9tes sp. 
Eu~enia javanica 
Eugenia thompsonii 
Eurya japonic,," 
Excoecaria agallocha 
Fa(:raea ca1ilao 
Grc\'lia crenata 
Jleritiera littorali5 
Heri tiera lorlr;ipetio1ata 
Hernandia ovigera 
Ixora triantha 
Lumnitzera littorea 
Merrillic~endron megacarpum 
pi50nia umbellifcra 
Planchonella ooovata 
Scrio.nthcs ne150nii 
Tabernaemontan~ rotcnsis 
Tarcnna narnbucina 
Tcphrosia n~~iana (leGUme) 
Tcrninalia littoralis 
1.'rintirop~is acutan~ula 
Xy1ocarpU5 noluccenGis 
Xylos~a ne150nii 
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rare 
endangered 
rare (confined to 1 area) 
rare 
rare 
rare 
rare 
endangered 
quite rare 
endangered 
rare 
rare 
rare (if here-not found) 
quite rare 
rare (confined to 2 locations) 
rare 
quite rare 
endangered 
rare 
quite rare 
quite rare (confined to 1 locatk 
quite rare (confined to 2 locatio". 
endangered 
rare 
endangered 
endangered (not found) 
rare 
not found 
rare 
rare 
rare 
rare (not found) 
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IrHROUCTlOII 

/l.~.ck.!![ounr1 

The Urullo Point ,lrca is at pr~'ent a beautiful. co",:>letely 

unspoiled ond relatively inaccessible coastline (co. 2 ,~i. long) 

located On the northwest side of Guom (Fig. 1). \lithin the last tl-lO 

years. there hos been much discussion for the dtvelopm~nt of a beach 

resort in lhis orea. It has also been prorosed that .,Onies in excess 

of $50 mi 11 ion \1i 11 be spent in the proposed Uruno BeoCh Hesort Dcv~ 1 op­

ment for construction of hotels, restaurants, marina, aquarium, and 

a bolanicol garden. 

A letter dated Au gust 31. 1973 from :k. Ililliam A. lloAliste,' 

(PreSident. T. J. Davi s . Inc.) to Dr. Ililliam V. Vitarelli (Vice-

President of flcso"rch i1nd Special Projects. University of Guam) 

provides a glimpse jnto the propo sed del<!lorment. 

"It is the intent of the develop·-rs to retain and 

add to the natural beauty in order that the com?lex 

>lill present 0 unique, tropical, natural resort area 

.. ith particolar emphasis on the Chamorro culture, 

native flora and fauna, and the I'IIrine life in tit!' 

"aters adjacent to th e beach area.' 

life fut""t1r.t I Of 1,1(;1., ~OI'ato,)' .De,.sonnel ",ere involv .. (1 in tho ma";ne 
surv Ii does no t can ' ~i tute an en dors~ment of the prooosed Uruno r,,,ac" 
Resort Uel"'l~v" /'nt P,'o,iect by th e authOl' , the /lorille L.::borJtOl'Y, or 
the Univers)tv of Guan!. He felt tI,e study,,.,, necessary and have 
approoched ,til aspect, in an unbi ased CIklnne". 1111 opinion. oxpressed 
herein are lhose of the outhors , 
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Although the University of Guam 11arine laboratory has been pDr 

cipatin9 in discussion on the environment, 1 
1 

aspects of the propo~ed 
tl -

since Augu~t 31, 1973, the fina 1 affi rll'~ 
. live 

Uruno Reso,.t Dcve I o~ .,ell t 
" step of the 11arine laboratory's participation in this study was 

negotiated on t1arch 14, 1975 in a Hemorandu of Understandinq and 
m 

Agreem nt bebleen lIustin, Smith, and Associates, Inc, and the University 
~ 

of Guam. 

Sco '" of Worl: 

The '·Iorine laboratory «as given a m nth to both cor'Dlete t'w 
o 

fo11O\'/ ing studies and submit its findings and reconrnendations, 

1 , Prepare a biological survey for the develovment including: 

A, Construction of three s«irn:l1ing pools on the reef nut. 

2. 

Perso,,"e 1 

B, Construction of a marina. 

C. Construction of se>lage outfall for disclla"ge of 

secondary treated effluent ot -60 feet , . ' 

I!!rforl current studi. (tl"/O?~ hour studie'). 
:1 S 

" 

Since time >lOS limited, a large \Ior~ force comprised of gra,luate 

students, undergradua tr s tudf'nl , and n.ar:l nc technici ans "'las mGh~ 1 i 7ed 
·s . 

to undertai.e the field work. Roy 1. Tsudd. Ph.D., Dirpctor of the 

Hari ne Laboratory, served os 

Dickinson, 1·1.5. condidate in 

Principal Inve tiqator ond Richard E. 
s 

B i 01 ogy, 11 ri 1\ Labo,'a tory. served " 
a ~ ~ . 

Student Project Lead~r. The actual report ":ritin~ fell on these 

two individuals . 

tlto 
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Tha students "ho contributed to tha study were as follows: 

Gerald A. He~lin9a, Visiting Undcrgl'aduate from lIarvard Ullivcrsity; 

l/illia mJ. ]olan, JLlnes Eo Doty, Ronald D. Strong, DanielS. I/ooster, 

and I!illi 'It, J. Tobias, all r·1.5. Candidates in Blolo~y, Unive,·~ity of 

Guanllarine Laboratory. 

f:a,'ine technicians Frank Cushing and Pat Bee"an, Marine Laboratory, 

also 'ontr ·ibut'd their experience in thc offshor" currant studics. 

Uuring certain stages of tha projrct, special ists "are asked to 

provida nanes to the multituda of raef organisms found in the study 

arca. Dr · 5tcvell S. Amesbury, Agricultural Experi ment Station, 

Univer~ity of r,u.ir ·~ provided us a chacl:list of fishas found on the 

rpcf flat; D,· . Frank RO\>/C, r.ustralian Huseum, provided us a checklist 

and quantitative information on thc holothurians (sea cucumbers) 

present on the rpcf flat; and Dr. "'asashi Ya"aguchi, rfarlnp· L.Illlrotory. 

Univar5ity of Gu';"" identified the scleractinian corals collected from 

tha area. 

GE~EHAL DCSCR1P110fl Of ({(tF ZO:/E5 

Sho.'·e 1 ina 

Tha hoach fr Ach P ,j nt 
('1m lie c 

rOllghly 10-15 10 \·,ide. er.tenrjillg 

a 30" slope to the ocean . The 

to jl<t sOllth of Folcona G"och is 
I. 

fr ,the den<" vagetation Zone do:m 
(JI' 

baach is composed mostly of unconsol idated 

bioclastic dcpo.its uf ollu c shells, foraminifera test·, and coral 
,. 101 S ..I 

sand, simile,' to that de cribed by Jones and R?ndall (1973) for an 
5 

unconsolidatad beach. The shorelir is intarrupted by tllO srall rocl: 
,a 

headlands bel·,./aen Uruno Point and Falcona Be h. 
ac 

y 
Pemnant p~tches of 

raised limestone are also scattered aloll 
9 

the sho,·e. 

Inner Rpef Flat 

The inner racf flat is roughly 1O-1 ? ... "ide and co"si 5 of 5, 
bioclastic beach daf1oSitS, mostly Ac,o o· rubb1 . ollusc '" lis, 

~.:~ ~,.. . 0 

foramnifera, and coral sand . The moat system is hallo:l, bcttl~en 
s . 

1-1.5" deep and poorly dcvelopad. The,'c are nllm rOllS smll fresh,·/a te ,· 
-e .. 

r ivulets, as pc iolly notice" 1e at loti tide, running fl'On t he sh ore 
e _'b 

r of and roc~:t headla, ds into the moat and there is an apparent lay. , 
fresh",ater on the surface in liIany place. 

s 

Outer R".f Flat 

The outer raef flat varies from 50 , to lGD no ,·lide and Ioas nll"orou. , . 
scattered pate he. ofaxpo,pd lirrestona. In deep~" a,'aas t he substrata . . 
is coverad by the staghorn coral, Acropora hehcL This co ... l for"" , 
den~e, flal-t opped thickEts "hich gro., u" "ard to tI e 10 .. tide lino and 

comprise the pr i ncipal stru 
c 

massive Pori.!. as .. icro,lolls 
; 

ry I 

lure on lhe 0111 r rc~ r flat. Ad,lrti olO ll y . 
c 

can be found il th dN P r pool s unci " re 
1 C • c 

scattered alo " g the "cef flat. There are lartlc dcpo it.:. of b" ol:£'n 
5 
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AcrOltO.!~l branches and other co,'a 1 debri s creati n9 Sllla 11 patches of 

sand-rubble subslrata. 

Randall and Iiollo",an (1974) provides a general descriptio" 

of the reef flat and offshore zones. 

"A n.,Jn"o\., cuestl1-typc of algal ridge fOrl'ls an elevated 

hUlTloocl;y region at the reef ma"gin, This ridue is 

solid and massive and is cut by short shallow surge 

channels, There is no room-and-pillar develo~r.I~nt 

at the reef Margin and reef front 20ne comparable to 

that found on the southeast side of Ritidian Channel. 

The reef front is cut by a groove-and-spur syster.! 

along most of the section, althQugh at some locations 

considerable development of coral-algal knobs and 

bosses is taking place on the upper ,urfaces of 

spurs. The reef f,'ont appea,'s to be sOI',;;"hat in 

equil ibriurn as far as oull-Iard growth and erosion are 

concel'ned. The 55- foot sub",ari ne terr.ce is present 

along ,"ost of the section, but it is nan'ol'l and 

·irregular, At some places there seem to be relic 

features such as grooves and channels at the sea,·,ard 

margin of the terrace IIhich resemble a sunken rocf­

margin system, 

The oute,' part of the reef frOllt, subn'ari ne terrace, 

and seil\",lrd slope zone "as heavily infested by 

ACi!.!~'!!>~ plaltc!. in 1%9 along lhi c. entire scctl .... 

Most of the reef-building corals we"e killed in all 

three fringing reef zOlles as a result of predation by 
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these starfish. liave and surf action prevented 

. the reef margin and inner intensive stlJrfi~h d~I'1llge 10 

Rich coral grol'lth is part of the reef front zones 

res ',rl'ct"d to this narro,; I<ave-aosaultec! more or less • 
. Recent surveys shOl" tha t region at the present tIme. 

I . atl'on of the dead COl'alla su,·f.ce hy cal-reeo 0017, 

I 'tie reef front zone has nmintained car&OUS red a gae In I 

!le,·, cor'a I 
the structural integrity of the colonies. 

gro>lth fror" planula settlement and sOiall patches Nhich 

. d the I'nitial stal'fish predation ,·,as also 
surV1VC 

evident in the affected zones dU"ing this su,'vey.· 



I-Il T110IlOLOGY 

In c1n cffen't to (lhtilin il 9Cner111 idea of l~lC \'hlt'-'I~ r.:JVL, :;~ nLs 

DVe)' l :le ri:cf {lilt ilnd the CUITcnt p''ltterIl5 off-~! Iore, dye and cJro9ue 

studic;. \":crc c'nducted in til(' <:tt,d)" ,'',0', Fl '1 _ _ " LU uorC~.<'Cl n (j'C \':\1~ r(:-

lCused over tIl(' inllC!1' ilrtJ outo" ,'"ef fl'l 1 I of '-' ~ u zones J 0119 Celt I 

the foul' reef fL.lt It'\'IJ::,C'cts (Fi~l. 2) during pprioJs of hi!Jh tide 

(April !,) "nd 10:" lid" (rlpril 10), The Hiller "'J5 floodin'l f,'om 1.5 

to 1.0 feel durillG the> hi!Jh titic ~.ludy and cbbina frOI:, about .9 to 

. 5 feet duriny UIC' l{M tide study. The> velority of thQ \'iJlcr ,:ov(\.;ent 

\,Iil~, O~lt.l i lied by I:., 'd~. lIri n~ the: dye !>oJ llh r ;J'J(:;;('llt !lCI' unit t i I': (~ 

(r:l/s(·c.) ilnl1 the !lil 'ceLion relative to sl}(l rC I'las r(~cotded. TIII~ orl ('Gd 

and dirl-,clion of th(~ ,·lind durin~ ~,1 t h d"of) \:as .:ll~.o rc(;orded. 

The ori!,Jinal IlIOi'')(.5a1 for lhe 0((-5hore currcnt ztudic5 ,.:~ ~. l eI 

carry out 2,1-hOIlI" fh'o~llc stucJit'~ at tHO s i tc:. - one slation rlOrth 

of UI'Ullo Point tl:) !1 th~' othC:t" ~l~ltion 50u~h etf ti ,e roint. H( r:JL'\·','r. 

we \ler~ forced to 11",01'1 1.n an ,dl~rrl ativ(' plan of only c ondu(. t'i II., 

S lud i ",; d,,"; I1J ll:e day 1 i 9h t. hOI"., on ll';o dJY5, Jlpr i 1 11 (ORJO- 110ll) 

"nd II (0930-1700), TI" 1 l J t l f h..: ullcorjJ C (~ 5 J u~ 0 - our ne!,!otiati{H( , 

(1·1LIrch 7-3) ,-lith lhe contractor!;, he\.wy S(.'ilo (April 11-5), and l.Iu~ 

lucl: of J 1uraH boot. for overni~ltl studi., (Jlpril 11~12) force ci "c. 
to Cilrt'Y out the alternative 111.)Il. 

Thus, on Allril 11-12, pairs of dro!]ur.s (11:1 and 5 la) \'UJt'e c')st 

at ellch of trIO ~l.)llons l>oth mal'l:ed by buoys. S til Li on 1 1""5 1 OCd ted 

north of Urtlno Point about 1]0 1:1 from the reef r.largin, \';hi le Station 

2 wos located south of the Point "boul 170 C) from the "eet marain, 
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n \l"l('I' ovpr PO fecl deep, 1he direction and 
Uoth SlJUon$ \i(lf(' lotated ... 

the di~tillHC tr,1vel p (l l>y ut dlo t PH~. \'/('r,' n'{o.-df: (j hl(h houl'. 

(ilf"es~ 0", \lair or droqllPs \'1('r(' left to dri I t for t\/O lim,,"'; ;'111(1 th'l1 

ill so reronlrd, 

Bi 0 \Of! i (it 1.. _'; 1'lId;" ~ 
. --- ., --

Triln~,e(lS (ri~ . ~) \-Icr'(' l ~ l i lllli " h2d u101l9 the retf flat o'lfl off­

shore 1.0 fu<.:ilit.,)'c qlJdllt' iti'ltiv{ ~t.u4 (i l,r ({Ifalr,. "I l~I\)e. itn,I holotiluria
ll

<; 

aud to provide ,1 li,ot.edJ l1HI' ((Il" boll<.,-" I tl,'orn e .. (rig"" 1_t,). 

t ~., I I' 1 'l rl{re 
1he reef fl ',l 1r.111",C(:1'· (1-I\) w)r(' le' ( ' llel-I,IJ't'I(1(U .-11 0 .11 

. P' f " - -,II" c,('lcrlion of t" .... 
ancl extended/O-l'U \'1 t f'j lro tli - r<C 1 1 r()1" , ...-

, \ {I :, (Ir" \re to \\,.<'f' '' ~ ti ll Il'( ( flat al 
tri1T1~.e(t :.1 t e~ L,)::' .a~e 011 u 

, . . lC P.., ll'l ,'(", {,rl' , (,h~ trUe. t ('t\ ,: 011 ", " 1\ I 
poh'ntial li'·lrin.) illl: ~\'I1r'nll I ' ll" .... 

rocl:y hCildl ;llltlf" \'/cre oelitH'I',I\l 1). .woid!'d. 

1he 0((::.1,,' 1'('1 t.I 'an~ Llt~. ~, :~ (I, \'1(,1 '(, lOCOlt.t' cI p;" I'p
ro n

l
l\nJl,II' to the 

, , ' I ' 100 \ cJ""~l r l\ thIJ c 1I' lli, ' . 11
1
(, 

GO fool len',I:'!' I l' ,r- ~\I\d (,,'tPII 11i~ ,,1:1 

sites \-/cre cl,o",C
n 

to pl"o'ridc d;-tt.i.I fl' w;) bol.h th(~ 1"\(1\(: r -t l
1o ,' If \:ill

l
l,:.11"C! rel,l 

. , ) f" I - f "Olll11 I ). H j, . Il III ' I·, 
nOl' th {I f UI'UIlO ( r'I,l t tlTllI tl\(' r,. I ' Pfotl't\f'I reI ' 

In ,H\IJit-l( '11 t l \(> It',)lls('ct. t ' ,:, use(1 il ~, 01 (jlli rll' ret. the ~,,1 ll l·' : 1 

profi I"' , (f iq, "), 

A1CJJ~ 

.. ,. "1')" 1 ' f I',',", C\I,'t"f, ir ; '-,d hy.1 IP·llf;('(1 PIlot 
The """,U'O,. J rr~ir.;\lII' \' " 

~I . .,~ " " ) ., 11 (\,1 (',t,,){ h' ,' } 1':"'11 ' ,1 '), I(~' :, cd 
r.:ethod {rr,lI" "' , llJ7 ... } util iZIlI~ 1 ~ (,) . ' ., 

f fl ~ l t1nd U il' 1(' lf 
10 ti' :(,5 ill 11\ ' illnel' reer flat, the {Jul('I ' I'f.'!".:! 

.. (. , 

1he 1I'I'r I I)' ,HI, 

1'- l\ 
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~'ere made along the reef terrace, two per every 10 m distance. 

The quadrat frame lias divided into a grid of 25 squares, each 

5 em x 5 em, providing 16 interior "points" \vhore the grid lines 

intersected. (ach algal species "as recorded at. every' "point" it 

occurred . If no alga "Ias found under any of the "points" then 

"hatevcr "as pl·esent . e.g., sand. live coral, dead coral, was recol·ded. 

From this data. relative abundance and frequency were calculated for 

each species in their respective zones and transects. The percent 

algal cover in relationship to the amount of sand. live coral and 

dead coral. "as calculated by considering every item recorded for 

all "points". 

Uo . of Points per Species 
Relative Abundance = No. of Points all Species X 100 

flo. of Tosses a Particular Species Occurred 
Frequency = Total No. of Tosses X 100 

All algal species seen in the various zones. i.e., inner reef flat. 

outer reef flat. reef margin, reef front. reef terrace and reef slope. 

were recorded. 

Corals 

Ten random tosses utilizing a 50 cm x 50 cm quadrat ~Iere made 

in the inner reef not and the outer reef flat on all four reef flat 

transects. The modified point methods. similar to that used in the 

algal study. ~ras used to obtain relative abundance. frequency. and 

percent covel'age. This "ethod differs from that used for quantifying 
.-J 

the reef torrace corals because corals are more widely distributed on 

the reef flat and the point quarter method would not be practical. 

The point quarter method (Cottam £!. ,!!:, 1953) was used in quantifying 

the corals on Transects 5 £ 6 on the reef terrace. A series of points •. 10 m 
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apart. were selected from the transect line and the arpa around each 

transect "as divide.! into four equal quadrants. The coral nearest the 

transect point in each quadrant lias located and its specific or 

generic name . diameter, and the di.tance from the cellter of the 

corallum to the transect point "as record ed. Total coral 'density, 

frequency. and relative density "ere then d,· termined from the ~bove 

data, 
Uni t area 

Total Density of All Species = (mean point- to- cora l distance )2 

individuals of a species 
Relative Density = X 100 

total indivi Muals of all species 

numbe r of points at ,·,hich species occ urs X 100 
Frequency = • total numbe l' of po i nts s.",oTid 

In addition, a general collection of corals was ~ade from the 

zones in the study al"ea. 

Fishes 

Fishes ,·,ere surveyed at three areas along the reef flat (Transects 

1. 2. and 4) . T"o environmental zones. the inner reef flat ,·,ith a 

substrate made up of sand with scattered limestone boulders and the 

outer reef flat \'lith a substrate of limestone pavement and Acropora 

beds, "ere separately i nventori ed. Surveys \'Iere made by snorkel i ng ; n 

a meandering pattern for about 15 minutes through the zone undel' 

investigation. 
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RESULTS AiID DISCllS~lON 

!Iat~r Cirwlation Studies 

Reef flat \loter 110ve"",nt 

" c s ,owe • northeas terly The dye studies corried out during hin.h t,'d n 1 d 

r.;ove;;:ent, pJrallel to s!lore (Figs. 6-9) at all trM,sects. The inner 

reef flat zones sho· .. /cd stronger lI':ovcll'lent at Transects 1, 2, and 4. 

_ ~ ranscc j \'/elS Ilaler mov~ment ove" the inner and outnr reef flat' at T t -

relatively $i"il,,,· , .lith movem<:nt over the outer reef flat sliGhtly 

faster. The dye at Transect 4 moved northeasterly and then exited "t 

a rocky headlo"d approxir.lately 203 m northeast of the drop site. This 

outcrop diverts the '/ater and is hazardous . es~ecially during high 

tide, ",hen volume transport ;s grc~test. 

The dye studies on April 5 "cre conducted during high surfs 

(5-7 feet) cousi"~ high turbulence '/hich, in turn. inc,'eased the rate 

of "/ater moveClent . In general. thc dye studies indicate strong .lonq 

, ~n eavy surf, cre~ting shor~ movenent, especially during hinh tides d h 

hazardous S\·/;r.;:1ing conditions ilS close as 30 fe~t from shore. 

owe considerauly iess The 10" tide dye sludies (Fin,S. 10-13) sh d 

, ere 'las no moverrent of I-/aler at move"cnt than duri ng h,' nh ti des. Th 

Transect 1 and the dye ./as visible for over one hour. Ilith the 

exception of the dye potch dropped at Transect 2, I-later moved in a 

northeasterly direction parallel to shore . lit Transect 2 , the ,.ater 

u.nved in a southerly direction to'/ards shore . The slo\-I mover.lent is 

primarily caused by the minimal drainage during 10\' tides when extensive 

sections of the reef are exposed. 
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Offshore Currents 

Droyue studies \'1cre conducted " 3, and 5 r.liles nOl"th of Ritidian 

point by the :Iavy Oceolnogral'hi ( Offico (1iIIdde.ll et -"-1.. •• 1974) ~n 
Feb,'uary 24. 1971 ""d August 26, 1971. They st.,te that "During 

February surface CUITcnts appeared to be relatively .,.seal ~cr; no li'ovcmcnl 

at all "OS ohserved 5 nliles (3 bn) north of the point. Currents >Ii thin 

a mile of nitidit11l Point showed a n:orc ca otcrly cOmlJOncnt durill9 hot-II 

I-linter and sur.m' .• " than the cu,'rents further fro" shore . Surface (urrCnt' 

north of P.itididn Point flm:l.:tl a ~lainst the prevailing \'l 'ind~ and OIJIlOt'.ilC 

to the rlol'tll Equtltorial Cun'cnl ilS sl~own ii' Poll! the current r1f'lCl" datil 

and drogue trancking". 
Our offshore current stud-ied (Figs. 1r, and lS) illdi cate • goneral 

southut'!itcrly flml CXCC(lt for the r10rning {h 'O~JuC s \·.hich ':1()\'(.(i ntlf th 

from both stations on the t,1O days. 110st droguc, in our study '/e,'e 

affected by the .lind. The ,,'ore protected loCation of Station 2 (south 

of Uruno point) probably accounts for the 51"'-/er 11'0vcnent of these 

drogu;;!S as opposed to the north~rn dro<jucs \"Jhic.h ITtovcd in e x.ces s or 

knot in one instance. None of the drogues l'iln aground on the reci' . 

lio"ever, those from Station I traveled closely parall el to the reef 

margin . 
The prevalent southwesterly trend foll mls the theory (fl1:

o
ry, 111(," ) 

that the !forth Equatorial Current splits northeast of Gua" , and continues 

south alo
ll

lJ the ea5tcrn and \.scstc:rn sides to cOllverge oQuth(lcot or GUJriI. 

However, the Navy's study at Ritidian SCPffi$ to c:ontradi(:l this . 

In trying to correlate the perculior nort.herly drifts l1i th tfle 

tidal cycle (since the drogu~S ,/ere mavin~ nqainst the prevailin'l ,-/ind). 
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it appears that this northerly current exists approximately four hours 

out-of-phase ~,;th the tidal cycle. Our study included the hours .. hen 

the tide "as at its lo"est point(Fi9. 16), Further current studies 

should be made to include the hours when the tide in at its peak to see 

if a northerly current develops. 

Hater Hovement At 50 Feet Depth 

Dye was relea sed in 50 feet of "Iater at both Stations 5 and 6. 

The dye patch on Transect 5 lI',oved seatlard and di ffused do"n the reef 

sl0ge, while the dye patch on Transect 6 moved inshore toward the 

reef margin. 

Biological Studies 

Table 1 lists the 56 species of marine benthic algae, thus far, 

collected or observed in the six reef zones at the Uruno Point study 

area. This listing must be considered preliminary since collections 

and observations were carried out on only four day.. Tab1e 2 presents 

the relative abundance, frequency, and algal cove r of the predominant 

algae in four - inner reef flat, buter reef flat, reef mar~in . and 

reef terrace-of the six reef zones. 

The doninant algae on .the inner reef flat are C1adophoropsis 

memhranacea, ~~~ capil1acea, Gelidie11a ~~, and Jani. 

capillacea; the dOn1inant algae on the outer reef flat are Mlcrodictvon 

okalTlJrai, !l~ COf1lpOsita, and Po1ysiphonia sp. Turbinari. ~ 

is the obvious algae on the ·reef mar-gin 11hich is comprised p"edominantly 

ot' Parol i thon ~kodes. In those areas of the reef whi ch possesses a 

distinctly raised reef margin, a golden-r.o1ored species of ~e)idium 

is dOll,i nant. 
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The reef front is danin.ted by the larger algae, e . 9., Ha1yncnia 

durvillaci, §ala~~ ohlongat~, and li.aJ.ll~'!l1~ margin"ta. To1ypioc1adiil 

.910morulata is the dominant a19a on the reef terrace along both 

Transects 5 and 6. lIali~e~ ~~scoidea is distributed sparsely on the 

reef slope "hich is covered ,·lith coralline algae. 

When the benthic algae are considered as • I~hole, the turf c(Jl1Tlunity 

is by far the mos t dominant and seem to be ill a"'ple abundance to serve 

as food for the herbivo,'ous fish population on the reef terrace. 

Corals 

• Table 3 lists the species of corals collected or observed in three 

reef zones at the Uruno Point study area. The list is not complete 

since on'ly three of the six reef zones "Iere sa r..p1ed. Table 4 ShOl'IS the 

relative abundance, frequency and percent covera~e for the inner and 

outer reef flat corals and Table 5 presents the "elative density. 

f,'equency, and total dens ity for the reef terrace cor·als, 

Small branches of Acropo ra hebes and a feu .mall Porile~ colonies 

comprise most of. the living coral in the inner reef flat. This zone 

is mostly rubble and sand. The dominant coral on the outpr reef flat 

is Acropora ~ebes "here co lonies form extensive thickets , The other 

' more conlno" species are §.~ea . .!:.etiformis .. Pocillopor~. da!lliCOl"nis, 

and Psanllnocora contiguil . The flat elevated lim~stone areas "Iere ----.- -
devoid of coral and are ~ost1y a silnd-a1gal cover. 

The reef terrace i~ sparsely populated ,lith live coral. The 

predominallt coral is "nenc rus ting _~ontipor,: conic".',!' Another encrusting 

form, 110ntipora tuberculosa is also c,,"mon . These b lo corals form 

broad encrusting patches on the substrata and ilre vividly colored 
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blue and red in their natural state. Other convnon corals are 

Fa .... ,'.,;a 11 ida, PIa tygyra rus ti ca,' Porites 1 i ch~n, and Pac; 110pora sp. 

Tit reef terrace experienced heavy IIcanthas ~e! £1 anci predati on 

(Chesh~ 1959, Tsuda, 1971) and numerous dead coral colonies are 

evident. 

Fishes 

The reef flat area of Uruno Point contains a varied assemblaae 

of typical tropical reef fish species (Table 6). Tourist-oriented 

develop'V!nt in this area shoule take advantage of this very accessible 

"natw'al aquarium" by preservine it for the enjoyment of snorklers 

and divers. The opportunity to observe SUC:, colorful fishes as the 

butterflyflshes (Chaetodol1tidae). damselfi shes (Pomacentri doe), 

surgeonftEs (Acanthuridae) and tri9gerfishes (Rhinecanthu~ 

,,:. '" f H wai 1) recti!!l ulnris, the 1',ell-knOl'/n "humuhU1'1u-nu,bnul u-a-pua a 0 a 

, : d bl t ri .<t in theiratural setting could develop 111tO a conS1 era e au 

attl'action, 

HolothUl'ians 

Table 7 includ~ a list of the holothurians found in the study 

area. /lolothuria (f:alodeima) atra is the dominant holothurian of 
----"'-'- . --

the inner reef flat, It is typically foul1d on, but not restricted 

d .... e second most visually dominant holothurian is to, san y al'eas, I" 

Stichopus chlor ol1o t"" which seenlS to be more abundnat here than on 

other reef flats, ~. chloronotus is restricted to solid substrates 

and is generally more abundant in the outer reef flat: , 
The relatively inconspicuous I/010thuria (PlatyperonaJ difffcilis 

was found assodated ~Iith thidets of dead IIcropora. hebes in the outer 
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reef flat of Transect 3. In these areas it is the most numerous 

holothurlan 

per 10 m2, 

- reaching e<tillHed concentrations of over 75 individuals 
. I 

Precise counts ",ere not possible .It the time of the survey, 

ho~,evcl', the<. holotlurians are qultn Interesting In that lhelr 
1 

distribution seemed very distinct (Figs. 17 and 10), This may 

indicate "arrol" habitat requirements for this organism. 

Bohadschia. !>ivittata and Q.. ~ are present in moderate numbers 

in the sandy areas. These species are notable for their irritability 

and habit of releaSing sticky cuvarian organs at t~e slightest dis­

turbance. This has been knm'/Il to cause annoyance to swim"ers and 

waders. Actinopyga. eChinites and the large /loloth,,,.ia (fHcrothel~) 

nobilis are also present in mode,'ate numbers, 

Fi na lly, one specimen ea~h of !io I otl!!!!:i.a, (~ .C'Perothuri a) 

cineraseens and /lolothuria (Thvmiosyci.) hilla..1·,pre colle tt(;d • 

Notably, no synaptids were seen . Tl]es e are convnon 0,1 reefs else"here 

on Guam. 

Other 11acroi nvertebra tes 

A checkl ist of th" other comr.on macroinvertebrates can be found 

1n Table 7. 
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COtIClUS I OtiS 

Thl'! rf>cf flal or t.he study ilrca does not have un extensive I;;Ollt 

sys t":;1 nor did \·It~ IIc' li te any cxc~pti una 11y deep ill P"'!S. The dcc~)(~:, t 

"/ater i!. Hi thin 3:' jj> lers of !.hore and averages 4-5 feet at r:lIlI:s. 

Dye studies indic.1tr !'.trong reef flat currents dUI' in9 high title? iJnd 

eS[lcc:i ally \-lh(>n i nf lurnc(>d by high surf. I\t such t iiles, !:;t·/iwf.li IlJ 

,",Duld Le )ozardG!.Js. 

The outH reef tlat is not particula"'.\' rich in coral grr":ith 

and snor:;fqlina t"ould be possible only at high tide ~:Jl cn conditirJlls 

are hazurdous. J\dcJ. itional1y~ no broad sandy areas \';~re noted and 

the !iuhstrate hus i lIt.h coral debris, thus requiring fcob,'car for 

snorl:o II ers or reef "a I ki n9. 

There arc no lliJtural coves in the study area tlnd a mtlrinu i5 not 

feasihle h'ithout (:x tcnsive dredging of the reef flat an] construction 

of a retilini"g ,·,,,11 fo,· added protection . 

The offshore lurrent s ludi es shm·Jcd a (On5 i ~ tent VJes t sout~, • .,.e5 t , 
drift \'ii th the nolable exception of a northerly dri ft for mOI'nin~ 

droguos. Drogues fror;} Stiltion I moved faster probably due to their 

I:IOr~ expo~ej lociltion and >lere greatly influenced by the wind. 

The "aler directly off Uruno Point is considerably rou~her than 

north toward Achae Point or south to Falcona Beach. fie believe 

current5 sl·/cepino down from the north ()re forced offshore at Uruno 

Pol n1. 

The reef structure bell',een ilreas north and south of Uruno Point 

are markedly different. ,he norlhern (Transect 5) roef terrace is 

considerably narro,-;er than th"t of the south anct the reef front is 
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characterized r.iO!itly by a groove j1nd spur dcvclup:,.pnt. The 50utlu:rn 

reef terrate (Transcrt 6) is bro~d anti lid':. nUrl er OUS whle surge channc l s­

and is pocl:etcd ,·lith covp~ anI! ':tee~ pinnacle~, providing beautiful 

SCUBA diving. Unl!el',·;" ler trails Hould bo ideal here. 

Dye piltche .. released at 50 foot depth on thc, terrace. of both 

stilt ions il1so differed. Station I dye patch ~'.ved SOiluarct and diftusel! 

do~m the reef ~lopc while dye frn:iI Station ~I r.pvcd dirc r lly st prel./Jrd. 

The Urllno Poi n l ':. tudy are.:! i nc.l udes thp "P5l ex tcn5 i vc s t re tch 

of undislur!Jed hc')('h on Guala. UClJ11J5C ttw ilrea has hcen inllccc5sihle 

in the pa~t it rp,lains a virtually lInp ~turbed ,:nvironncnt and any 

alteration r:ur.t be! ca'~ful1y cvaluJted to pnsure minifj:~l chlln,)es to 

its notural beiluty. 
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RECO:~·IEtlDA TJ OilS 

A candidate environmental impact survey of the mal'ine environment 

conducted within a 30-day period is obviously piecemeal since it does 

not consider the seasonal variation of the organisms and the variable 

. 1 10 Thus, the fall O\'li n9 recommenda-currerot patterns dun n9 a year Y cyc .. 

tions which are the results of discussions among project participants 

must be accepted with caution. 

1. If swimming holes must be dredged, they should be located 

in the deeper moat areas of the inner reef flat within 30 

to 40 m from shore. Although the dye s tudi es on the inner 

'reef of the southern side of Uruno Point show greater water 

movement, these sl~imming holes should be situated on this 

more protected side. When the exact locations of the 

swimming holes are pinpointed, further dye studies should 

be carried out at each side. 

2. 

3, 

It is not feasible to construct a marina on the reef flat. 

The construction of an inland marina connnected by a 

channel through the reef flat is the better alternative. 

This again should be located south of Uruno Point as 

tentatively planned. 

Based on the limited offshore current studies, the most 

suitable location to release the sewage effluent seems 

to be directly off Uruno Point. We further recommend 

that the effluent be released through multiple diffusers 

on the reef slope which l\es in about 60 feet of water, 
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Engineering studies wi 11 no doubt cite this depth as too 

excessive if the sewerage is to be secondarily treated. 

However, a safety measure must be included in case the 

treatment plant malfunctions, thus, by-passing raw 

sel~age into the nearshore waters. Further drogue studies 

must be carl'ied out over the reef slope directly off Uruno 

Point at different times of year. 

4. Rigorous control over exploitation of reef resources, e.g., 

fishes, lobsters, and shells, must be established to preserve 

the natural environment since easy access to this once 

relatively inaccessible area will be provided if this Resort 

Development beco"es a reality. These controls should not 

be enforced on those traditional fishermen I,ho have ali-Jays 

fished in this area. 
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Table 1. (ccntinued) 

5eecies 

Lotorhcra variegata (La::'x.) ~lo",ers. 
pacl!':3 j.::,esi'lTsuda 
Pa~·.'~J nr~"'. Y a~.:::!a 
P!),· f"'t--:-:- ·.~? .. s' ·· C::Q~ .... h ,'-' . .j'-::::......::...~- ......... . . 
~ . .T -... '\..~ ...... .. ~ '5 .. ~ if!J\lu;f C. Art. · 
.... 'r .t:i·.:o:. · a .. ~ 11 tnt .. · ~~~.£s '·~e~eg~~ni 

.J r.J: -"', .;~· ."il crr:!f-,u ( ·L. !"r.er) J. Aj . 

I~ner 
Reef 
·'at 

x 
x 
X 

x 

RHOOO?HYTA (rc~ al,aei - 23 s:p. 

( 

Acti'11..:tr "C 110 fra1.: ,] is (F:rskal) Boerg. 
A;-er.11\}J ft'(:qillsSl~= (L.) la~x. X 
~~ ~al''iJl() (c--:--A;J.) Parvey 
~~,,::::a .5; . .... . ... , . _ r.~ 
.... J-s·" :T_~ pl ...... 1 •• c.C!:.:S Yc.; .. o 
Dr:s~.·!a ' .:-r.'"i1!'"'.:!f::"'l lyr.;!>ye 
~J:'a t i ~ a~_tr,!csa Chou 
Ga 1 aX:'--Lra r.:al·c~ 'nta La"!)x. X 
G31ax':'Jfu G!J~~··. "'.;iti (E. t, 5.) La"Jx. 
CFfT'J.~ 6' a~.c"!"'~ i! \~crskal) Fe 1 d!'!l. & Ha:!!el X 
Ce;"c .t "::-~"r:-'~ata (Ag.) Vickers 
.::e~ld~-:l t. ·Sll1~::t' \'Sta::kh.) Le -';o~is X 
ce:lic.\.. li Sp. 
11,;, ~ \ .... (' .. ~ i! C!:.. rvn ll!i? i Bory 
~\ti':;e .:! I!'>-,",,"'.ic.:>rr.is S. A:J. X 
~a"i<..· c<..'!" .11 iacea Harv3Y X 
IeVe·~-: !ea jur.qer~!n~icides Harvey 
lia1 ~-:a ~~. 
P01VS1p" :--... "lj3 5;>. X 

J ' 

Table 1. (cor.tinued) 

Species 

lr.:;er 
R~ef 
Fli:t 

Pcro'~thor. onr.~d~s Fcslie 
'p-.h£iY.'1;.~:l! s;. 
;r:cr.:::·,LQ1E. st::. 
Toi ';~~o"~: i:: :!~il g~o.~eru1at::l (A:::.) Sch::-.itz ~ 

Hauptf1eisct} 

To ta 1 !::.J::.be!'" cf Spec i es Per Zen!? 

X 

25 

:J\..ter 
Reef 
F: a t 

x 
X 

x 
X 
X 

X 

x 
X 
X 
X 
X 
X 

X 
X 
X 

X 

tbter 
Re~f 
Flat 

x 
X 

33 

R~ef 
~'1ar9i !l 

X 

X 

X 

X 
X 

X 

X 
X 

X 

~'?ef 
i·iarq in 

X 

~7 

Reef 
Front 

X 
X 

X 
X 

X 
X 

x 
X 

X 
X 

X 
X 
X 

X 
X 

Reef 
Frcnt 

X 
X 

X 

"0 <-

Reef 
Terr-ace 

x 
X 

X 

X 

X 

X 

x 
X 

x 

Reef 
Terrace 

X 

X 

2a 

Reef 
Slope 

X 
X 

x 

Re~f 

Slope 

X 

10 
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Table 2. Relative ab"ndance (RA) and frequency (F) of the benthic a19ae quantified on the inner 
reef flat, outer reef flat, r~af nar.)in. and reef terrace ~Jscd O!1 six 'transects at 
the Urullo Point study area. See Fig. 2 for locations of Transects 1 - 6. 

Transects 
S~ecies 1 2 3 4 

~A F 88 F nil F RA F 

HillER REEF FlilT 

CYANOP,flTA 
SCl1iz~thr-ix calcicola 5 20 

CHU)~J?ilYTA 
Oo.?rgcsenia forbesi i 23 70 
CC.Jlcrpl antocns;s 19 40 14 30 
Cault!r!ll 5t!:"I"ulata 10 30 5 20 5 10 
Cladopltr~;sls ,lIelJbranacea 20 20 5 20 
Lntd'" Q' ,'!" )J.~~ clat'lrata ~ 10 0 

'" lal111aua c"JIltia 12 30 4 20 7 20 
I 

N I·lic,"ouicty",rf o,,;7nurai 4 20 
'" U\!Q:,:eri 5 Vd:ltJCiS"SC.:.~ 1 10 

Valonia aej;:;rOPlla 8 40 1 10 

PHAEOPIIYTA 
LoLcrp.lora_ varieJata 4 20 16 60 10 
p.,dina "~"Q'" 1 10 
p~ 1 rSTa ;:n , ~~!l5 is 1 10 
Tur~lnarIT-ornata 4 30 1 10 

RHODOPHYTA 
Gal'lCaura oblongata 1 _10 10 30 
G"l i d leiTa acerosa 4 20 65 80 
r.e1 i:.h u .... e.l£s i fl J"l ' 3 20 
Janid caoillacea 14 50 61 60 ;!2. 60 
Jrolvsi :')hoI1Ta$'p7 6 lQ 4 20 2 1() 

POI'O Ii t'lon onl:odes 12 60 6 40 6 30 
--AI gaT Cover (11) 48 5a 63 80 

I 
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Table 2. (continued) 

Transects 
Species 2 3 '4 

'1A F PJI F RA F RA F 

OUTER REEF FLAT 

CYAlIOPHYT~ 
Schizoth-ix calcicola 1 10 9 30 

CHLOROPHYTA 
pCdr;es~nia forb~sii 1 10 
':'0 IJ C~ C()I''1osita 14 30 
Caul :!r3"a lnto~"s ; s 1 10 5 10 ~ 40 
~auj~r~J s2~r~lat~ 7 30 6 20 
Cla_!r.J; . 'J'"\ ~ ::.l S ; ~' ;oranacea 8 40 3 20 23 20 

III ~2jJ ?,-. .. 'lt7d 6 4Q 2 20 12 40 4 10 
I ~: cty " (.c·· "'1ura; 56 100 i!. la ~~ 

'" ,Ie-a _rl S V~'l~C5.$ -ae 2 20 
'" , ~ulQni~"'~ uraoi la 4 30 3 40 

PHJ\~3t'ti'fT '. 
PaJira "llnOr 2 20 
Tur.c'':lal'''ia ornata 2 70 2 20 

RH000F,lYT,' 9 2J 
Gelidic"la uc~rosa 22 60 20 30 
G~iid.IJ'1 pusi 11u.., 2 20 6 10 

Ja,ia c~~il1acea 19 50 10 20 

Pch~~iD.:onia sp. 37 50 4 3~ 
PO!"O i 1 t 1::):'\ an·.:>d~s 3 30 2 30 

Algol C'Jv~r (;~) 63 8; 69 73' 
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Table 2. (continued) 

Transects Specl es 1 2 
1A F P.A F 

nEEF HMGIII 
CYANOPHYTA 

Schizothrix calcicola 9 10 SChizot,nx Jl'exicana 
10 

CHLOROr~IYTA 
Cau~~ scrrulata 3 20 Halimeda oountia 

5 20 :1icrodictyon okamural 
19 60 

'" PHIIEOPHYTA 
L lIbnhura Yid..eJata 

1 10 '" Turbinaria ornata §. 80 13 60 
.... 

RlIODOPIIYTIl 
~QHdiQ .~ acerosa 

3 10 Gelidio"'S'lS intncata 
7 20 Janla caoinacea 18 40 15 20 PolLsio dllia sp. 

33 40 POrolit Ian onkodes 5 30 2 20 ,'19.1 CovcrT=) 71 61 

( I ' 1 ( 

Table 2. (continued) 

Transects 
S?ecies 5 6 

RA F RA F 

REEF TER!lIICE 

CYA~OPHYTII 
6 32 12 41 l1icrocoleus lyngblac_~ 
2 4 2 4 Schlzothrlx calcico!a 

CHLOQOPHYTA 
2 9 Caul~r a antoensis 

<1 4 Cat..ler! . race ~osa 
2 18 <1 4 Dlctlo o· ··,[i3 c"vernosa 
1 9 2 4 Dlet\~rl') versluysli 

1 9 1 pi 6.,[ 81seoid_.a 
<1 4 "'. :: ... 0. I~S 3"'nulata 
1 4 I U>O-~'i 5 vahhosseae N 

'" PHIIEOP iloA 
Die ota friahil is 5 36 5 23 

<1 4 Feld .~ j~ I . j,,:a 
16 54 6 27 L "~Ih ,al~Q.j!~a 
1 9 1 9 p~~6?' ~ .')nesi 1~ ... 

6 18 S li!ol~,.:'l ha t -ibuloides 
'51 .. e , 

RHOOO D {Ic 
<1 4 II :lIt. 0 fragillssima 

6 32 ~-~ 

14 
c) r:~n t.. s ,. .. 

2 GJ~ . ::'!!.-inata 
6 13 11 23 ~- 1,,,' C -il#!!, ' ..l..; c ..... ... ~ " 
6 36 2 9 · Junia ct'"'11 lace ..... ' 
4 18 22 41 Pofvs.; " ' ia sp_ 

13 45 f'oro-ll :t' .... 1":ln "ces 
26 50 26 45 TQ1~ ·j! . l'"'~!+ (~Q~"r'llata 

II 4 "cora lline" 
A1Se.' :ovo,- (::) B3 72 
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Table 3. Checklist of corals recorded from the Uruno Point study area. 

____ ::.Sp"'e,c ies 

Acanth,,.. t.r(',' cch; na ta (Oana) 
8f.i1)£:or.~ . ~1 ' i9I~IIO ldfi (lamarck) 
A. a~llt'!"" (UJna) 
ri. i,ohr, (liana) 
71'. hum i !'II ' (Ilana) 
A. "tu"{i. 1'lI uria (Dana) 
K~r.!""l' nt';L'T; F':~ll"'.i (nernard) 
,A. lll/r LoEI!,.,) ",a, (Lomarck) 
CocicinM'('il {. (ifumnJ ([lalla) 
IY.n.i til$)Xt~,i .(1~1~~~1.~lj (.~ i :1 (Fors f:aa 1 ) 
C. scroll,,, (Forst • • I) 
[a,.Y't.a' ·p" l.1I d". (Dana) 
F. stolll '1.o. r" (lI" na) 
FavTt",-'v i ... ;ns (llana) 
fij)ilii.'!. )u,n9\~r.·$_ val' . .i ns i .~ !l Ooederlein 
!iq,n,ijl s,t>:.oa peJ tinQt .! fl ,amorcl: ) 
G. re li Tom I , m"'Jrck) 
!l.et; i~;ci lc~· '.0Sir'!.l~.~ (Pa 1\ as ) 
1.o.l'J.a. S tr!:., 1"!.r:'p,'!Lr ~ ~ Oa no ) 
1.!'l!.~~!j.a, I!!!.!:.YM.~, E 1\ 1$ & So lander 
l. sp, 
j.!i.1.1fP.or:il . . d.;,~h.Q.t01r.~ F ors kaa I 
M. CX~C5" Furskaal 
IT. P.i .~.t;j'h.v.1la. lIe;::p rich & Ehrenberg 
l'\o.!llip.or. ,', n~i (' I!,l •. He 1\ s 
'1. flo:'!eri I:ells 
fi'. ["hp"r,,;,lo,a (Lam"rck) 
M. ·verr"i. O';"-CLar.rarck) 
Qu.1pj';"Yn,iJi: S·!.i Sj\ • . (Lamarck) 
Pavona cliwus [Oilflu) 
i>:-Viiri ;;i,s- (Vcrrll) 
f.l a·ti!iXr~ '!:,!s .. Un , (Oan~) 
I'oci 1\ Qjl(.ra daMiw\'(,is (Llnnaeus) 
'P:vernlr.oc,'u' 'Ifl f, s !. Solander) 
ii. sp .- - ... -.' 
'p'orites Ii r hen (Dana) 
P-:1ijT~a" ,mne [.,;ards ~ Haime 
Psaiij.;oc (;ra conti ' tu" (Esper) 
~:~[oplior!~ i!!ord.'~~. (Dana) 
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Table 4. Relative abundance (RA), frequenr'y (F) and percent coverage for 
the reef flat corals quantified on the inner and ou!'er reef flat 
based on four tran~ects at the Uruno Point study area . See 
Fig. 2 for locations of Transects 1 .. 4. 

TIlAN5LCis .' 

2 3 4 
SPECIES RA F RA r IIA F RA ,., 

._--- -.- --

IIIt/ER RHF FLAT 

Acro.l!2.ra hrhos 40 10 100 20 50 10 
"Goni ll S tr r.u··t'C l i forDi s 8 10 2 10 
liar. nI~F)ril-d .1m i r.orii'fs 20 10 Porrtes -lu'(eii-- - '-- 54 20 50 10 
l~s~Hrmoro·r~. , ont i ~l!~ 38 10 20 10 

Per Cent Coverage (';: ) 18 12 13 13 

OUTcn IIEEr FLAT 

A<;LoP9.!:a, !!,S pero 4 10 
7i. liebe' 79 70 52 50 78 70 2B 20 
A', 1Ui)icin.1 ri cl 4 111 
FavTfes ··V'frens 9 10 
Gomi"s·frearct i formi s 13 20 40 40 1B 10 
:~e.P:.toril'-s p. 3 10 
!lillr;:I!.o.!:a !Jjchotoma 14 10 
fJavona vilrlans 2 10 
fociJloIi~ril -,!illili corni~ 3 10 8 20 9 20 
Por i toS lu fea 3 8 10 14 10 Psanmoc'o'racon t i Qua 2 10 5 ID 4 10 

Per Cent Coverage (2) 24 26 26 14 

B.aO 
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Table 5. Relative density (RD). frequ&Y (F) and total density for the 
reef terrace corals quantifi.~n the reef terr~(e ' based on hiD 
transects at the Uruno Point. ~Gy area. See r lY. 2 for 
locations of Transects 5 and>· 

TRANSECiS 
----~S~.~JES~ ________________________ R~O~5 __ ~F~~RO~_6~F_ 

~c~h~'.t1:.e. echinal~ 03 10 OJ 10 

.iI..c:':.<£o!:? .ahrotcnoic:!!!.'. 05 20 03 10 

A. !!!,mil i~' 

~s treo@..!:.a .. !.i.~.~~ 

A. ~'.l'ri 01' th.!.tl:1.i'. 

11<>'1 i Q@..!:.J. ~o£!}l.!£E. 

!.eJ!..t.a.,.1.r:."'~ P~I]l.~ 

!!.iJlep.!'!:.a· !,x.~~L 

!1~ntir~la. !,onicul~. 

!:!. ttih.e.r.£l!) =!. 

Qulopl!x!];a .~Jl!! 

E.'i2.!Y!!Y!:". rusti ca 

Po"-i!!~po,.a. sp. 

f.~jt", ] i <._~!! 

TOTAL DENSITY 
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Table 6. (continued) 

Sj?ecies 

CIRRHITlOAE 
Cirrhit"s pinnulatus (Bloch and Schneider) 

GOali~:"~ 
£1ao~dces striQ3t..:s (QrcY'ssonet) 

HOLOCW'P.i~AE 
Adioryz sp. 

LABRID~E 
Cirrhilobrus sp. 
Go~Ci.CS~S varius lacepede 
H~1ichc~res-hOr!uTnnus (Lace~ede) 
t":. ;--r:.o.."Tl:Jt:.;s c:';;:;Je\1 
::-. : ~r~- a-tC):.Js (Q'Joy and Ca·ir.:drd) 
Fer.:i:;v ·.~us · fnsciatus (Bloch) 

1 • . r 

tt. r.:21i1pterus (a1och) 
La~r-ci'.;es di:",i,diat~s (C:;vier and Valenciennes) 
St(?~I~C:.J.1 is aXl na!"!s {Qt;cy ar.d Gai~ar(:n 
T~3;L::$~:-a ,Ii'!" .'.l;.:'t:ei (ne~~ett) 
!. E:;!"'~ l:e:J:1! { ::~FSI:a<ll) 

LUTJA.':I:lAC . 
Sco~Gcs ·is canceliatus (C~vier and VaTencienres) 

MUGIL010I:J;\E 
Paraoercis cepha1ot~fctatus (Sea1e) 

fIULLl;;.~G . 
r:" ~ '''':licht~yS oc";'f' cr-l .· (F~~skaal) 
I,' • . St:! ~sis :~:a .. t~~~r) 
Fa"!.;- ...... ~;;s p'c.~.rcs~~"';-..l - \(;e"'!':.ett) 

Table 6. (continued) 

Species 

PO;·!ACE!lTR! ;)..1£ 
Abu~-?fduf a":lnbn ; s {De V!s' 
A. · j::~i (Liena-a) 
A. g~~J5 ~Cuv~er and 'ia~enc:er.nes) 
A. --lcL(OCOr:us (Lessod 
A. TCccozana (9:e~ker) 

, ( 

A. St~~.; -rascla!: .... s '~:Jvier and Va1enciennes) 
A. s:.,r,JiuliS - (i-t~~. ~:aa ~} 
~'h1;o:-i s cae~~ let..:. (Ct.v':er arid Va ~er:ci er:nes) 
G3'SCiTfu~ ur-Ud:"US· \~in~ae:.;s) 
POi:13:Cr!t·-..:s a..-coine:1sts ' S:eeker 
?. r.:-'''·lca~s {:..acep:d~) 
!:. va~ull :Jor:~ar. ar,d S~ale) 

seARl " .~E 
Xar:cthcr. r.;ar'~ari:us (Ca!"'tier) 
jL!~'er: -, i& caMj 
uriden~1;~e~ $carid 

TETRAJiJoJ:i~ ; OA£ 
Arc:I~ _ror: NiC'j.lidus {:"a:epede! 

Im:er 
R'Jef t'~at 

+ 

+ 

+ 

• 

+ 
* 

+ 
+ 

+ 

P.ee~ Fl at 

+ 

* 
+ 
+ 
+ 
* 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

----- --

!n!ler Outer 
Reef F~at Reef Flat 

* * 
+ 

* * 
* * 

+ 
+ ., 
+ * 
* * 
+ * 
+ 
+ + 
+ 

+ 
+ 

+ 

+ 

28 41 

( 



Table 7. Checklist of the conspicuous macroinvertebrates in the 
Uruno Point study area. 

PORI FERII 
Cir~_~ Q.!t5tra1ie)~ (Carter) 

HOLLUSCA 
Bivalvia 

Tridacroa E~axima (Roding) 

Gas tropoda 
Conus chaldil0l1s r.oding 
C:ebraeii5-Ci"nil.1cu:; 
C. iiifrfl~' C i nnJCU$ 
C. r.iiTfilri 5 H~'la5S 
f. fr~9Ii~ ':)1 ~:. Hwass 
CV.i.:!Q. t i ~J.:'l pJ. Li.~!!.t.: l i nnaeus 
£Y.P..!:.~~.\! !"Ol!.':t.' l i nnacus 
C. t,qriS LinlldCus 
Qr~R~~ r).£j nu.2. (I. i nnaells ) 
l~mbis sp. 
h.a.tI(tis_ sp. 
Thai 5 t.Ub.Pl1!~i\ Rodi ng 
Ner:iJ·il.-iJ. lr:;_l).t~ I.innacus 
Tr:Ol=hus fli l otl CU5 liunacus 
TjJr.llo. i1yrlvri\s i:.~;T'\ l i nnucus 
Va..'>V!1 c~l0'iiili}i""· ·{l. i nnacus) 
y: "turb:inonllS. (Linnaeu,) 

EClliNODfRlll1TA 
IIsteroidea 

Cbor i.s.!.cr 9ra.nlllatus lut!:en 
i:ulcha novaeiuiTrieae · I~uller & 
1 fiJ-~li fa ) ""vli,a' to· (U nnaeus) 
Ilri£!'.i.~ Pi,cifil ii:- Gray 

Echinoidea 

CRUSTACEA 
Diogenidae (hemi t ( rak. ) 

t"lcilJ.Yj Q"imJrd l (II . IHlno -- ... w___ Ed\'1111-\;5) 

Da rdp !l'!.~ .9!!l ta t.u_s_ (0 I i v ii- r ) 

Troschel 

[~hlrco';;0 tr~ ~'J"'ha.P.i . (de Blainville) 
IeFj nQ:'.(rrl lli~~ sp: 
~~hin'tthri x di.'U~r.Ir:a. (linnaeus) 
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MARGIN OJO 

Fig. 6. 

"> 
.~6 .. /.ec. 

) 
.22 m/sec. 

Vectors indicating velodty of dye movement over 
outer reef flat.. at Transect 1. during high tide. 
1915, 09'10 . Il!nd 13 kts •• dlrectlon 0900 • 

• 3 m/.ec. 

> 
• 16 m/.ec. 

inner and 
April 5. 

CH 

BEACH 

Fig . 1. Vectors indicatinc velocity of dye movement over inner and out.er 
reef flat at Trtln~cct ~ during high tide. April 5, 1975; 1100. 
Wind 11 kt.o.,direclion 090° . 
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20m 

50 

20m 
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MARGIN 80 

> .13 m/sec. 

.13 m/scc. 

BEACH 

Fie. 12. Vectors indicatinc velocity of dye movement over inner and 
outer reef flat at Transect 3 during 10\1 tide. April 10, 
1915; 1~00. Wind 10 kt •.• direction 0810

• 

Fig. 13 . 

I 
I 
I 

~ 
I 
I 
I 
I 
I 

~ .05 m/scc • 

EACH 

V(!CtOT5 indicnt:lnn v~locity or dye' r:lovC'mcnt over innr:r and 
outer rC,,!,f flat at. ·rran~cr.t. " durin« low tide. April 10, 
19'{5i 1335. Wind 9 kts., dircctJe'll1 cerro. 
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. ,- DRIFT DATA, APRIL 11. 1975 
I...,.. Station 1 

~ " 
\lind Rose .' 

I-meter Oro9ues 
Dis tance Speed 

~ lli.r:.!. 6T (Naut. m.) iKnotsl 

.-
1-1 0900 2 .55 . 28 

.f. 1-2 1100 2 . 76 .38 

1.'1: 1-3 1300 1 .56 .56 

"~to 1-4 1400 1 1.1 1.1 

J1,/ 1-5 1500 2 .64 .32 

,0> -' ( " , .. 
1;1': 

'h " , .. ' 

( 
Un.:"":) 

,'1: ' ~Jrt. 

It ' ; ~ 
5-meter Drogues 

:til J 
/, ' : 

! 
1-1 0900 2 .53 .27 

; ! ~ 
1-2 1100 2 .95 .48 

, ' :5 
,-

, ' . 1-3 1300 1 .5 .5 
, 

\ \ ;: : 1-4 1400 1 . 94 .94 

I ' "- 1-5 1500 2 .47 .23 
I I ... 

, I 
, I 

/ , I , I , 
I , , I 

Station 2 
, I , I , 

I ) , 
I I 

I-meter Drogues 
, , , 

• I I 
I I \ \~ 

Dis tance Soeed 

G e ~ lli.r:.!. ~ (Haut. fli.l (Knot$ ) 

.:--, \~~ 2-1 0840 2.3 1.4 .6 

2-2 1100 2 .66 .33 

\ 2-3 1300 2.5 .97 .39 

ng. n . l-a (soli d l ine) &~~ S_~ (bToke~ line) 't;;'~ 
2-4 1530 1.5 .34 . 23 

drogue truey' s rro~ ~t~~ ion 1 . r.! 2 
conducted on April 11. 191 5. 

5.meter Dro9ues 

, 2-1 0840 2,3 1.5 .64 

\ 
2-2 1100 2 .. 32 . 16 

o.~~",·tT'Ii. 
2-3 1300 2. 5 .36 .14 

2-4 1530 1.5 .19 .12 

.. ~ 
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PIg. 15. I-a {solld line} and 5··. (brolum 
line) droeue trncks from Station 
.1 and 2 eondu~tcd on April 12~ 

, 1975. . 

, . 
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1.meter Drogues 

!lri ft 
1· 1 
1-2 
1·3 
1·4 

5-meter Drogues 

1·1 
1.2 
1-3 
1·4 

1-meter Drogues 

~ 

2-1 
2-2 
2-3 
2·4 

5-meter Drogues 

2-1 
2-2 
2-3 
2-4 

----

DRIFT DATA, APRIL 12, 1975 

Station 1 

Speed Distance 
~tart ..R. !~aut. Mi.) (Knols) 

0930 2 ,44 ,22 

1130 2 .73 .36 

1400 1,25 ,92 .74 

1530 1.5 ,52 .36 

0930 2 ,47 ,24 

1130 2 .84 .42 

1400 1.25 .66 , 52 

1530 1.5 . 25 .17 

Station 2 

Speed Dis tance 

~ ~!.- (Naut. tti.) (Kno.lll 

2 .80 ,40 
0930 
1130 2.5 .64 .26 

1400 1.5 .40 . 27 

1530 1.5 .26 .18 

0930 2 ;76 . 38 

1130 2.5 .48 .20 

1400 1.5 .21 .14 
1530 1.5 .13 .09 
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Fig. 11. Distribution of holothurjnn speciec alonn Trun~ec t. 3. Datn 

-. '-' 
arc nwnbcrs of individuals per 2 m x 5 J:] quadrnt orie nted 
\lith the lonr. axis p:l.rallcl to t.he transect. 7he rmmllcrs o f 
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~'Ol JL ~ ~.~~~~~~~~~~-------~~~ is STICHOPUS CHLORONOTUS 
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~ 51~~CJ~~==~~~~~~~~~ 
BOHADSC ~i1f\ ARGUS 

c=J 

c=J = 
ECHINITES 

HOLOTHURIA (MICROTHELE) NOBILIS 

50 10 20 30 40 , . . . . 
DISTANCE FROM SHORE (m) 

60 . 

Fig. 18. Distribution of holothurian species alone Transect ~. 

.' .. - "-

Data are nuntbeTs of individuals per 2 m x 5 m quadrat 
orient.ed vith t.:hc lorg u.xls paralleol to the transect. 
Also seen In thIs Brea vere llohndschlR blvittata. 
Hoiothurin (ScDperothurla) clnerQscen~.--dn~othuria 
('i'hymo"ycia) hilla , 
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PLATE I 

Fig. 1. View of shoreline facing south toward 
Uruno Point. 

Fig. 2. View of terrain on the southern side of Ul uno 
Point. Buoy marks Station 2 where drogues were 
cast 8S well as the area where Transect 6 was 
run. 

6-52 



PLATE II 

Fig. 1. Technique used in measuring and timing the 
dye movement over the outer reef flat. 

,_"'-_'-'-'- = ~ . , ............ =:;;l 

Fig. 2. Release of fluorescein dye in 50 feet of 
water . The general ~vement of the dye 
was then observed. 

8-53 

._--------------------
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PLATE III 

Fig. 1. A ma8s1ve colony of ~t4A 1n 3 ft. of water 
on the outer reef flat. 

Fig . 2. Porites and Acropora colonies in 3 ft. of water 
on outer reef as seen during high tide. 
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PLATE II 

Fig. I. Tc t hnlque used in measuring and timing the 
dye movement over the outer reef flat. 

Fig. 2. Rclc.:lsC of fluores cein dye 1n 50 feet of 
W.:lter. The general movement of the dye 
was then observed. 
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PLATE III 

--"--~- --

Fig. 1. A massive colony of Porites in ~ ft. of w~tcr 
on the outer reef flat. 

Fig. 2. Porites and Acropora, colonies in ) ft. of water 
on outer reef .18 seen during high tide. 
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PLATE IV 

Fig. 1. Quadrat (50 em x 50 em) with 16 interior points, 
used to quantify corals, on portions of an 
~cropora thicket on the outer reef flat. 

Fig. 2. View of the corals Porites and Acropora. as well 
8S the brown a1g8 Turbinarla and the sea cucumber 
Stlchopu8, on the outer reef flat near the reef 
mars in. 

-- _._--

PLATE V 

Fig. 1. Reeling out the 100 m transect line on the reef 
terrace. 

Fig. 2. Applying the point-quarter method in quantifying 
corals on the reef terrace. 
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PLATE VI 

Fig. 1. Quantifying marine algae on the reef terrace . 

Fig. 2. View taken from 100 ft. looking up at the reef 
slope. Gorgonians and 8urgeonfishes can be 
seen 1n the background. 
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APPENDIX C 

GUAM REGISTER OF HISTORIC PLACES 

lNVENTORY DATA FORMS 66-08-0009/10/11 
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2 

3 

4 

5 

6 

1 

e 

CJ~N REGTSTEH Ur UI)IUf"I\. n .... "'L.I 
HlVEllfORV DATA FORI·I 

1 NAME 

2 

Colmton: " u] colla J:each 

And/or Historic! Fillcon.' or I'o£ ",onfln 

Type of Site: Hal lti,lt.ion, S( .. ttlf"n~nt 

LOCATI !!fl , 

Street/Number 

Lot or Estate 110.: Lot no. l00eO 

Munincipality: L'dedo 

land Square and Section: -square J. section 4 

GSA Code Number: oJ~ 

Local Place Name: ,~: lconll l ,eAch 

~ Site Identiffe.tion Number: 66 - 08 - no09 

::====~3r-lc5~AS:SS~IFFlnC~ATfilrnOWN--------------------------------------~--__ _ 

11 

1 

14 

--

Category: Oistrict .L.,.Site· _Building Structure Object 
(check oni!}. --

(hnership: Goverllllent of Guam ..JLPrivate Federal . 
. (check onear mOn! nS .ppropriate, - . . ' . 

Status: Occupied .:i-Unoecupied Prcsel'Vlttion l'lorl: In Progress: 
(check one'or more as appropriater-

Accessible to Public: _No -L,Yes,Restricted Yes.Unrestricted 
(check one) -

Present Use: (check one or more as appropriate) . 
_Agricul tural Industrial Religious 
_COl1lTlercia! ~l1itary . -SCientific 
_Conservat10n I,,"seum ~ransportation 

Education Park AlInused 
~ntertainment =:!tesidence -Other 
_Government _. _Ranch -

" . '. 
C-2 

--'-_._---------

-\,.... 

16 

17 

18 

19 

20 

21 

22 

23 

23 

21 

1< 
~ 

2. 

2 

28 

2 

3n 

:i, 

32 

44 

'-

- --.-~-

____ ~4~~o~w~nE~R~O~F~PR~0~PE~R~TV~ ________________________________________ _ 

Ouners Name{s) : Jose C. ttrtcl.o, hnton10 1,; . ",rtero, ant'! ConS\lelo ,II., Calvo 

Street/llumber: 

Hailing Address: 1'.0. Box 752 Asana, CUlUr. 96910 

~1unincipality: IIg<ina , Telephone . llumber: 

·leasee' 5 Name(s): 

leasee's Address : ct 
oed 

Owner's Attitude: X Unrestricted Research Allo>led Restri cd 
ReSearch Allowed _ N. Research ill nw 

Additional Information on Locating 0imer: (Contact perso , etc.) 

5 LOCATION OF LEGAL OESCRIPTlDrI 

Government Agency: I "r l.· of )'h IJ ' 10101\1; •• 1" ' . ... 111. 

Street/tttlmbor: ,.Clnin1 :,tl 'o1l,Jon I,t.ildllllt 

~laning Address: A~4n., Cur." 96QI I) 

6 REPRESENTATION IN EX[STItIG SURVEYS 

Title of Survey: rlot.e:! on an /,l'chfl t:0lo .. 1c:ll :,uney or (.,U$Il, I <l ri.na!l 
I!:)andr; 

Autlior/Participant: tr. l7red Ii . i.einnnn 

Date of Survey: 1965-66 

Type of Survey: _GovGuam "'!"'private _Federal 

Survey Records located At: I.el )t.. or CoP;erce, '\g.tln~ t Guan: 

Known Pressu,'es On Site: _Ves ...x.J10 

'Oestruction: ), No Kno>ln Future Danger Possible Future Dange, 
_Future Danger Certain _Present Danger _Presently Reing (jest,.". 

Condition: Excellent Good 'Fair Deteriorated Ruins 
-(check one)- - - Unexposed-

Intogrity: . Altered/Original Location _Al tercd/i::oved 
(check one) ..L-Unaltered/Origin~LLoc.tion _Unaltered/Hoved . , 
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3. 

3: 

3 

40 

4. 

4 -

4 

4 

---

Identification tlo. 66-0.!!..-OOO9_ 

8 SIGNIFICANCE 

PerioD: (chock one or more as appropriate) 

.:x)'re-Magellan _16th Century _17th Century _18th Century 
---09th Century 20th Century . - - -

Specific Dates: (If applicabl'e and known) 

Areas'of Significance: (check one or as appropriate) 

.l Aboriginal/Pr.ehistoric 
-Aboriginal/Hi storie 
-Agriculture 
-Architecture 
-Art 
-Coornerce 
-Corrmunications 
-Conservation 
-Education 
-Engineering 
-Industry 
-Invention 
_landscape Architecture. 

. literature 
--"Mil itary 
--"Music 
----Po 11 t i Co 1 
~eligion/PhilDsDphy 
-ScienCe 

Sculpture . . 
Social/HumanItarIan 

-rheater 
-rransportatiDn 
---Urban Planning 

Other (spe <i fy 

Importance As Example of Type Site: ...LGood _Moderate _Poor 
(check one) . - . 

Susceplability to Interpretation: -LGood _Moderate _Poor 
(check one) 

Research Potential: X Good Mbderate Poor 
(check one) - - -

local Attitudes About Site: _Valuable _M~derate Value _low Value 
(check one) _Ambivalent ~UnkoDwn 

Staff Evaluation: _High Value _Valuable ..LReseo·ve _Marginal 
(check one) 

Recommended Disposition: Nominate Ilational Register .-!..Guam Register 
(check one or more) • Staff files 

Suggested Th~es: 
J.: CI'olu,::da - Guau , S ~t.tl~ne'nl patte-me, If" 1 it.6tJ;>h 

Additional Comments: 

Signature: J--;D'ltJ ... " .. --./ 
Evaluator: 

Title: Iroject 11r~etor 

C-4 
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66 - 0 8 -.£..£..Q...2... 

Guam Quad Identification 
Ilumbor 

VERBAL DESCRIPTION 1·IUST IfICLUDE PERTINENT DATA ON: baarings and sources used" to 
locate fea~ure; terrain and vegetation; size; shape; construction technique; materials 
used; condition; surface artifacts or midden visible . 

. j , 
J.: SIGNIFICAIICE STATEI·IENT NUST iNCLUDE: unusual or important characteristics; acces­

sibility; interpretive and research potential; evaluation of the site's importance 
as a representative of its class; recmr",.ndations for register category. 

:,,\ DescdpUon: .•. Ms !::itr i~ locDtl ~ o n t , c in. canst of Guru:' <l l1d is listel' . s :'a.lcona 
.:;. Le;;c'~ on L.;\,;':; Hit,!lI'Ii-n l'~int ~.lI'Ir.rir:ru'&r · .ap , (lr::' e). It ,is' t.h,. prn~rty '(If J OSf' C. 

Art.f"i'o of" ,\r,an<:.. Titc sU .. '': ~' b· r .... "Ich .. o l;. .::I d,"I1n& lJ on liiCh\O/sy JJ J.2 Liles rr- e rOll 
Junction to b p.1Verl ' l.ut, bell). cll'"t..do ratf'rl rOM: cr •• • 5 nile ,.l o f Url..no loint 0 •. ~81 • 
lctldin,t: ~. 1.0 the t.op or the cHCfo. J\ oleep Lrhil lcif.c!s fro , lJlis ~ r"6 dO\o'n t he el ct:J , 

t.o lhe b~DCh. Thf'i: :dle i.:: " OIlon., thlf e71)1 .2 ' ile Rl'e1l.tfld " rocl,y J:O~nt.. I. 

The !!1te ia npproid,: ... t.I"]Y .Pl-J5'J n Io ns lHi! '!:IJ t1 .,:ide, runnin,:; i ii D fjenerOllly II ., 
dirl'"ction 'Ilontt the t('l t.o' /.:./ : fo,:,L contours. to ~Mll rOC " l.f'<if.e cotes d ~n nedl'ly t.o the 
wat-r::: "dge jn thr: s(,ul~l'"rn ,'il rt.. tor . ins i' :;cconrl !.,c&.ll ent;ly~enl. Lo t.h lire inc'.) ud...cl in 
the ' 9il~ :lren. 'i'he cnt11 .• ~ sitc area ' i~ filled .. ,it.h den9. pI ,lpt. ,;ro \lt.. )l , pririi ril: coc onut 
tree,. ;'oltery 15 scaLt.e-rt'c1 throuihout the> flill'" "ren ... HIt die h"'.6 vhet. eoncmtrn~io ne 
nenr the clifrs ."hich r~1T'-:' thco .ust~rn sinl" or the .:at.e. iiwl. rouS ro ck. shellers occur in , 
these cliff;, LlK! a larr."!' c'il vr; C.8. 5 fect 'deep occurs n'cal' the cent.ror o f thc oile. 'l'he 
Clnor of t.he'cltvro is lIet. ,m(\ ~ind"'. h feu traWJenh or hWtBn tone Lind ;, cLJ, t.ter"d J:ottcry 
occur O~ the rloor. ~catter~d fr~s:cnls of l&tt.e ~priGht.9 ann c~p;,tones occur ' on toe 

, '-" site, cut. ~lL I"xcept On" rTt' eO!lplet.ely l~roken and displaced. I. sinGle sr.all set \o,illl 
' onlJt 4 l.prig~t5 in pl.lc e oc curs C ll. 30 u frot) the ~ en(i of the :lite. All , t.he ",pl"i~ht; 

'.,ere- brol,en clf 't- c.uL ;p c \~ "Pave the ground surfoee . This set _ptleared to. have \.:een 
or1ent .. ~d in a nenrly :It direction 'or pertlt"nd1cula.r t.o t.he teach en . 20-25 r: h ot tho. 
struct.ure. J J:l:lt. of l ,l..e st.ructure ca. 10 c \'sas a sa.ll Foci. shclter ,,,,1t.'1. a {;Ood n;cd ('n 
arl"~ #111 n\Jr1 .... N)\J~ 'I~te~ S11eJ"Cis po t.ne "round. '. 

The :loil c:I t.he bit.e h a \ rO\-ln t.o' 'l:lach Di.nd contD.!nins (icatt..":!'ed pottery ~ s \' ell 
as shell s. li.tt .. ~tone flf"b\ l~S, 2nd ot.her' t-eaC~l ' delr!s. V~bl" Li tion con;,ists FrirJo rn y of 
coconut (~' ,;,u.), a ltI1d-,'i, rand ' n 5 ~., ~'rj ph:. nin .!4. f F . ' ~~11 M. f lIud I r"r.nL 0 bE usi- , 
.f.ill!. do' rJ!:ur. • - ~ ---

signlfi ,.,.nef": T~is !!Jr..;.!.] 8,'C·; 'I',s, ... ' be the site oC b s~11 Con,er s r-ttl c!lent called either' 
Fa)cUln cF 1-'o5on:m, the l:lter na~e used - locally for U- h are .. today. CnU!OE ' ~e ~~her , 
or loth, r..a:" l:Pf'ly t.o t.' ,I'"'lr,p o site iJ,~edjat.ely t.o t .. I~, tut it is dirficult, ~o \.! Cf'r­
tajn. kocl.,. ;,h ... lters, il CaV"!, Ilnd the rf'!I:"ains or now ~e :stro:'l"d l.:.tt~ Zilt;£"::; t tt\,;t st'.all 
settlf'~e~l Corr"rly occur'd in tite areCl, tut the .. xtent of t.h'" re ~,iLins 1naicll te \.'At t"le 
occu,-c;tion ,,;.s '(UC~I )e~s i ntensive thl\~ in thesite areEoS ir'J:'l"tliilt':'ly to t.l"e t· '. vl"r~he­
lese, t.he arro.,. \1i1.rrantl!l t~1Jt. ~xc.v .. tioild and 4 few of the rocl, sh :O Ue 15 C(' nt.Elln r-]".Jhvel~' 
heavv ;,h,.rd 'r d i ,e'en cc. 0~it5 ,.,hid) could providc l.usef 1 in l'orr,ii. t j 0 n fo r t\ e rccon~trl.."-
\.io,." of' (,uo.J.,iiaH" ~rt'hist. 'E'y, U 

. 0 

Recor.Dcnded: Heserve statue 

, 

Signed:J:17t1 L 
C- 5 
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SCALE IN _______ 

SITE NAP FORH 

66_ 08_ 0009 
ISLA~ID QUAD IDENTITlCATIONNO. 

nAPPING TECHNIQUE: 
North f-,.r ..... ., 
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Identification No, 66-08 - 0 0 0 9--------
GUAM REGISTER OF HISTORIC PLACES 

CONTINUATION SHEET 

Use this sheet as necessary to explain any item on any form, 

(Number all entries) 

FALOOIIA BEACH COMPlEX 
66-08-0009 - general 
vie" of Falcona Boach 
slte fro. top of cllff 
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48 
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52 

53 

54 

55 

56 

57 

Identification No. 66-0 8_ 0 ~ 0 9 -------
9 MAJOR BIBLIOGRAPHICAL REFERENCES 

Legendary Materials Known: _Yes 2.No 

• (If Yes, state title of legend and attach copy if available) 

, 
Written Historical Materials: _'es ~No 

List Any References : (Especially those mentioned in any portion of forms) 
possible (7) site of historic villuge or Falcon. listed ae abandoned 

on nap of 1852 A.L. 

Coello, v. Francisco 
lB52 A.D. Atlas de Espana y SUB ~ose8s1one8 de Ultramar 

.liIdrJd ' 

10 GEOGRAPHIC DATA 

Approximate acreage: ca. 4.3 acres 

Latitude and Longitude Coordinates Defining a Rectangle Locating the 
Property if More Than 10 Acres 

Corner Latitude Longitude 
Degrees Minutes Seconds Degrees Minutes Seconds 

NW 1" ·' )6' 49" II 1440
. 50' 00' .11; ....:; , 

NE lJ 
0 

J6' 49/1 II 144
0 

50' 0)11 ~ 

SE 1) 
0 

36' J6" II 
0 

144 50' 02 11 E 
0 0 SW 13 )6' 36" Il 144 49' 5S" E 

Latitude and Longitude Coordinates O~fining the' Central Point of a 
'Property of Less Than 10 Acre. 

Latitude . Longitude 
Degrees I~inutes Seconds Degrees Minutes Seconds 

11 FORM PREPARED BY 

Name and Title:cuon Inventory Te~~ 

Organization : f ~l'nlee fau:;hi Liahoj:) ):useWil 

Street/Number: 1355 Ko11h1 ~tr •• t - ?O. ~ 6037 

City/Huninclpa1fty: 1I01l~1 ;;l " 

State:lI.wol1 58 GSA Code: zjOO 
C-8 

: .-
------_.::. ----------

....---- ---.. 

Identification No. 66-OJL--ll. ..a. .Q. ..2.,-__ 

______ 1~2~~G~0~VE~R~"~ME~N~T~0~F~GU~A~M~R~E~V~I8~1~~R~E~CO~R~D~A~N~D~E~V~A~LU~A~T~IO~N~---------------------
-~ I ~ 

! . Name of Reviewer: ~~1. ~':' ~j 
f" 

bl 

I : 

63 

6 

8 ' 

69 

71 

'2 

Title: f!tI,ll/ltV 

Category: _High Value. X Valuable _Low Value _Marginal 

Significance: _National X Local 

Recoomended Disposition: _Nominate National Register X Guam Register 

_Staff File 

RecOlll1lended Themes :11- - r> 
. 1<-""I,eS/a 11 - '_Tl/(.\/n 

Reviewer's Comments: 

13 REVIEW BOARD EVALUATION RECORD 

Date Reviewed : July 3, 1974 . _Recorder David T. Lot. 

Official Category: _High Value _Valuable _Reserve 

_Marginal 

Official Significance: _National _local 

Official Disposition: ____ Nominate National Re9ister ' X Guam Register 

_Staff Ffl es 

Review Board Comments: 

Voting Record (Yes, No. Abs.tentlon, or Absent) 

Y ~e..,s<L{ ____ ~History (Carano) 

!.lYe..,s<L(,..-__ ...!Archaeo10gy (Birkeda1) 

Absent/ Planning (Gilliam) 

Date submitted to National Register: 

Oate entered on National Register: 

C- 9 

....!.lYe.,s"-./ __ Archftecture (Jones) 

....:.y"'es~/ __ Touri sm (Unpi ngco) 
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ARCllAl'OLOGICAL SITE SURVEY RECORD 

Hop 3162 1 RI, AMI H843 

5i tc'_ .. 1J~'II(:ij;P-It!.'L.l;(!1!.J."l1:cnIlQlQl...!l1leU'~~llllil),-_ Grid coordina tes, __ ... ii .. S .. ·'OwSAiIl.. ____ _ 

Loc~tion ~<>ond ".:MI eouth of l'nma Pt:. (1Izmscliataly south of UruDo dtll 

en .he Art:aru' II ranrb). 

_________________ Cont C\lr elevation,_..;r.)" • .;'U0l..ln:a.. ____ _ 

Previous site de~~gnation not certain bpt; may be Puaua .ita 

<hIner(s) t'bkpq!nl. .I.-a c. Anem7 

Address "gOM. Guam 
~o ay .1rtaro but ~ly 

Present tenant unocC"pied Attitude toward excavation ProM~J:y I: Nab) 

Site description Sa. Mecb Rite with rack '"'temp comfng deem twe r ,Pta¥' 

at about middle of o:ea; fo=- e- 8b.11~ baY'. ~inII of 1 small or 
psrt1:l1 lact8 set. 
Ar'"a to .. , 3c.o D.Depth of df!posit. ______ Soil of site,_..J9iURilndlll1 __ .....:~_ 

Previous excavation_~H~~~UB~_L~~"~--~4~ ______ ~~~ _________ ~ ___ 
lat:. 

Surface features, roads, bldgset etc. 

of setOQd _ up to clUt. 

Part1.t/r&D&1na (1); t;ail at bask 

Artifacts l.'\)ttII!T. DC- IInII 8 hall toole 

Burlals, _____________ ~~--------------------

Remar~~ X<Wt sator os POI:t5Y in een=al ~! ,'OCl:ahel!:!!n ammd 

perlchar}' and vet"/' 131:I\! un ca7II in eentar of site. 

Date of survey 9-65 Recorded by ileu...n Photos ~ 
--~~~------ ~-=~---

Sketch or site map Die. Hap 

Osbo:aw ancl Bombo"~l 
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Publ. references If ~ %:Dtad by 
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GUA,'I P.C:GISTER OF HiSTO:tl~ "cr..t> 
m:mTORY OATA FORa 

f[\'ie 

Com-on: ; 1.""'0 

AnMor lIi5toric: 

~ 05 Q212 

r . . ~ _ i ... , 

, 
Type of Si te: 5 =t~l'''nt hr:', Ilatit,t:,; r. 

lOCATlml~ 

5 treet/f:umber ., 
Lot or Estate /lo.: lot ~o. lj.1EO 

Hunincip.lity: D:d.oo 

Land Square and Section:'!!~ual'~ 2, ~~:t.io~ 7.j~qc3!",! ), 3~ctio~ 1. 

GSA Code lIumber: O;rAl 

local Place /lame: Ur",.,o l •• ch 

Site Identification Numb.r: 65 - OB - ~" 1J 

CLASSIFICMIOII 

: . 

Category: District ~Sit.,. _Building ____ Structure _Object 
(chec:. om;)' . ' . 

(J'" nershi p: Government of Guam 'f PrivatI> __ federal 
(chee\: on~Or r.;orn ns a~pl"Cpriat'ii) 

Status: ~"cupied ~Unoccupied PrC5Cl"":atiOIT Horl~ Ir. I'rngrC'SS" 
(check on. ·or ",are as appl"Cpriate)' . 

Accessible to Public: No X Yes,Restricted Yes,Unrestricted 
(check on.) - - - . . 

Pres,nt Use: (check one or more as appropriate) 
Agricultural Industrial Religious 

--Co:r.nercial 11ilitary ' -Scientific 
--Conservation Illuseum -aranspor"t:lt'iolt 
-Education -Park -Unused 
-Entertainment --"Residence -Oth2l" 

Goverr.m2nt ,x Ranch ---

Additio~al Comm~nts On Present U3e: 

, 
C-ll 
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4 tr.·lli£R OF PROpeP.TY 

5 

ClIOers Ila;:,e( s): . ' 0 .. C. 

Street/IIUr.1ber: 

i.:'t~ro, :':: ':;. ~l;~lo A. Calvo, il··..t , ... t . c '. ,-. lO.l ' .1 ::);1:'0 .. ACt'!%":) 

"'ai1in~ Address: p. b. LOA 7; 2 

Hun i nc i pa 1 i ty : ;'g~:u, C~a:t , Telephon~. NUriiber: 

Leasee's Name!s) : 

Leasee's Address: 

O'rmer's Atti tude: XUnrestrlcted Research Allo"ed Restricted 
Research Allowed _"0 Research mowed 

Additional Information on Locating (h·mer: (Contact person, etc.) 

LOCATION OF LEGAL DESCRIPTION 

Govermlent Agency: C'!;Jt. of In.nci :!an'!h~"1ent 

Street/Nu~ber: ~clni~t.ratio!'l c\;ilding 

~la i1 i ng Pddress: "ga,., C""" 96910 

• 

6 P. EPRESENTATlON HI EXI5T11IG SURVEYS 

7 

Title of Sur'Jey: :;Qt.: :J 0:1 <!.n j,r:ha'!ol·,zical Si.:.rV~: or, G\.a.:J., ~·::'ri;.;:3.3 
~slar.d3 

Auth~r/P~rticipant: tr. Fr~ rr. Reir;atl 

Date of Survey: 190;-66 

Type of Survey: GovGuam X Private Federal - - -
. " 

Survey Records Located At': tep~. of Cv;';l::.erc~ "'&ar.a, Guo 

Artifacts Located At: 

DESCRIPTION 

KnQlin Press ures On Si teo _Yes ): No 

Destruction : ;< 'tlo KnOl1n. Future Oanger _Possible Future Danger 
_ Future Danger Certa,n _Present Danger _Presently BRing De,t, 

Condition: Excellent ! Good _Fair Deteriorated Ruins 
. -:-(check one)- - Unexpased-

Integrlty: Altered/Original Location Altered/l:Oved 
(check on.) ~Unaltered/Origin~I:.Loc.tion _Unaltered/:-lov?d . , 

C-12 
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33 
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( ( ldentification flo. 66-0~CCH~ -

SIGNlFICMICE 

Period: (check one or ffiore as appropriate) 

-xYre.Hagellan !.-loth Century .fJ7th Century LlBth Century 
_:<1_ 9th Century _20th Century _" . 

Specific Dates: (If applicable and knOl'Jn) 
py b~ hbtoric vi!la.s~ of FOlleon .. 0:" i'C!.::Jonu:l ola.ndon:d :y 1 e52 

Areas'of Significance: (check one or as appropriate) 

X Aboriginal/Prehistoric 
~~bOrigin.l/Historic 
-Agriculture 
-Archi tecture 
-Art 
-Commerce 
-Coimlunicatians 
----Conservation 
-Education 
-Engi neeri n9 
----Industry 
-Invention 
---"Landsca~e Architecture. 

Literature 
-"li I i tary 
-t~usic 
-Political 
~eligion/Philosophy 
-Sci~nce 
-Sculpture 
----Social/Humanitarian 
--rheater 
--rransportation 
~rban Planning 
____ Other (specify 

Jmpo~tance As Exampl e · of Type Site; ' l: Good _Moderate ._Poor 
(check one) 

susceptability to Interpretation: LGood ....J·:oderate _Poor 
. (check one) . 

Research Potential: .!....Good _Moderate ____ Poor . 
(check one) 

Local Attitudes About Site: _Valuable ....J40derate Valul! _Low· Value 
(check one) . .--Ambivalent LUnkno .... n 

Staff Evaluation: J. High Value _Valuable ---1leserve _Barginal 
(check one) -

RecOr.lllended Disposition: ! tiominat. tlational Register;': Guam Register 
(check one or more) ____ Staff files 

Suggested Themes : . 
t;1~ro:'!.,o:-!Jir.. _ Gton.:l, Sett.le:\~::t. i~tt::-r.!:i, lia\:it.:!tia~ 

Additional COffiment~: 

Signature: 

Evaluator: 

Title: Project Ciroctor 

C-13 
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~llt._ lJc.:"_"U·ll", , .... 

( 
66 - 0 .JL - JL 1'1""" ..L..!L 

Guam Quad Identification 
rlumb~r 

c ~ 
VERBAL DESCRIPTI01t r.;UST HlCLUDE P.RTINEtiT Dt.Tt. OIl: b2arings .n1 sour,ces use<l .0 
lorate fea~ure; terrain and v~getahion; size; shapa; construction tenniqu~; hlat~~a1 
used; condition; surface artifacts or nidden visib1a. 

SIGlllFICAtlCE STATEHENT NUST INCLUDE: unusual or important <f'~racterlstics. ;. .cces­
sib*'ity; interpretive and r~search pot~ntial! evaluation.o tha site's iii I)\""t~nc~ 
as a representative of its class; reco:rmendatlons for reglster. category. . . 

It:~ r1 bl n: 't".e*Lru~lo.~i'~e its lo~~t.~d on t.h""_t'~i coa~t. o~ ' Cci~::,. .7 !:11e $, of lJ~~ Poi.'lt 
U s 1 J 9l~.-I .) ~.!.l: Po o!' l'a1::or.a r.eaeh on t::: ... :;, ?J.t.idian ?oi:':.t. ./.t:i1c:-:i!"..;le nap (19 .. ). · It. 

i I a?i .. ~ 'r:. , .. :-t: ot J03~ C ..... rt.ero of nga:\3'1 (jUA3. 'i'ile site is :"":?ch:d b; dri\'i~ l. 0:1 

i\,:;hw "fI'-l J, '~'2 nil:"3 frc-:l i'ot.t.s 'ijlnc""ion to <l ,?!i.vcci cut bacil,: d..:t::riC'!"'at.:d rOid·.5 r.-il!!s· , 
;.;, of aTU.~O :l 0rnt ~hic~ leads 'I> t th~ clifr~. A et:ep trail l!!ads ir():l t.his a.r~.:!. do!';n 
the chifs 'to th~ heach ~nd e~t:r3 t ' '! ce.g.-:*a1 part of the sit.e at. ~,.r" Art:rols ranch .. -

_ Joe :5it.~ is c~' * 5'A1-550 ~ 10-1; c;r.d t J = 'i~de rl.Nl'L'lg N/S alone; tic 10 to 40 tC;)t. '. 
co,,:t. 1.!"3. floet of t.he st.ruct.ure;., \.:111$ .l:ld ;:.iriden- r:cain.s occur an t.~e lo-.:er elevatio~s 
of t'i: site n1t'i.ou;;h SCl:t.tereci. J:. 1.tcr:;" O::Cl.!".s 0.'\ th: l!:s:st.nn: 3h::lf ili:av~ the :-.;J.i .. "'\ 'oite, 
a.r~. ~I# lC'\T.t 6 s~ructures !'or=--·;"r~ oC'curcd here, 4- of \oIhieh ere p",1:c'nt;.iOlll,. restorat:.l~ ., 
l\. lar&e st. -i~ fac:'i "e11#5 .B1:;q o_"ur, one e;;.ch in the n·:nt!'ll""rn ar.u SOt.ti1::n h~!.\'es o( , 
""-11,. sit:, .F.o::!: she1t::r~, a cav ;-\1 ~!'cl m.::erot..5 !:id,jen arCci8 , ~:J ".el! cs ~ttcr.1 , 8n':i bron.e., 
!;t "'Ie s ... .d h~ll t.ools occur lhro t;fiol..t the :lit'!. :lrea.· ' . " " , " , 

T ~e scil of the $it~ 15 i::ro"'r~1l~r a lrol'm to t+~cr. , sarod cont.1ji~!..,g li::s:s~on.: !l;~le,:, 
and other ceach dolri:! as ~;el1 s artl.!e~tsl .. lthougn t..1-to, ea,stern cp;l:r '~ontcurs of t1C ' .... 
site ilr" p"in.1rl1y t:rok~~ 1i!J:stone ' and clay, : , ' . ' ". . ~_ . 

$ 'v':'e-;t.a'tio'1 i pri."!ar!l;- Co.::CfI.§1!., b1...t. Tri';~~n9ii!. !a.1 ~ ':!£.I ~ ~,; i_::' 
c U a E" G }'''n -(s n~' and /.10 esin. !a-, as Hell ss vuicus vi.p\es ,,:-.ci f:r!'1!1 o::cur. ' 6 6 _ , . , ---v 

. ~·i=,.tiri.: S: ' The t:~u..'10 site is ~n l.:!Fortant an.d ' :va~ua~l: ~rit.e i).r~~* , ; ~\lt!jo\.gh !.at'b~:;- ' . .. 
tha-n t.hoa ...- lpcto"sit,:, it has =an] of t'tie su: charact.~ri5tics ' that. :~:1::.enc:c3 its bpofta:l:~ __ 
First. 1t- >;!ay ~-- vi''! sit-' of s ... · ~i9~orle 'vlll.a.S~ called ~ith-:r Falcon. o~ Fa3~!!an, 'tot.h " 
al='r~re:\"l ' al:andon~d by lP,Z. ru:ther, ::uc"i or Vie e:!.:"ljr .rchil.:ol,o.;i,:a1 \-Iprit don~.on. th: 
islanc! t:" iians Ho:-n~ostc1 occlJr-a at. th~ site. O:lc str-.u:t\Or~ (6:' ... y~ '0010 f.!.) ::.ad' a . 
l ,at.tt: li ~i~~ tmd train corel cap r,,:~ved by hb. It 1s nO''''' C:1 dis~lr.J"at t:,:; :&is~op 
; 'us ~p.: i..-Cl rl Ole"" ~\h nrtiCcct.s re ...... overeO ar: in the collection'!it the: · s~!ie' :lus-:c;;" :so:te'· 

' Cif ' .. h!.C;:" ar'; r:,";rt ... -a on bS laur"""' ':'no..:ip!lon (1932). ht least 4. of t~e latt.: strut:tur~s , 
<i.r: r ... • .. t:or<Jl:l..: ... 11 in the centr<tl p\rt of the ail~ ano:1 2 pot~nt.ia.l!J". re3to!".1tl: -~.:l15 
occur ,~i"'!-- · t""·9~ lut.te. Fi.,\iill;;, t"" ~:dent ot the r:lr!den*ar3 Brt.irioc:t. l!a.t.~:"ial:), th: 
~r~5er.:~ o!' ro::~' 9helters ~~ cavesl arA thoir interpr:live p~t~~tiel ali co:bin: to ~k~ 
this ~n i-;x.rta-,t !Jite tor the rt'con!ltruotlon at vill.&&" h1.t..itation ' 1.' :-'0 snttl~.::tent pat­
t""r"'\s 0'1 t'e isUr1.. £.xt~n5ive ~xcavutions are rftco::::a,"r."'.:1~~ tot':-. for ~~~ reetoratioOl .1ld 
t.':: rec nc: Clr3. lo'cl.:p-, S!' the e.:l.rly to historlc villcse F:.tter.1s. 

- 1.0 _ • 

'. 

, 

'-. C-14 'n~te: 
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, . 
SITE 

OF HISTORIC PlACES 
( 

MAP FORl\ 

o 8 
R2.A!?.., 

t-IArPING TE 11'~ TQUE: 
J~' ____________________ ~~l~t~l-!fff~~~"~ ____ ~~~~~~c~~::~-=::::::::::::::::::::~ 

---- ~ 
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Use this sheet ilS neccs5ary to explain Jny iteiJ on any forf.1. 

(ri!j"'\er ~1l entries) 
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KEY TO MAP .5-t/w\l!.oLS: 
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® 

lou." UP<':"" 

f.n", . Uf $h",~ 

Cdp .u.#Me ~a.l_·.""" 

rLtbblc. 

i.,d;""J..u .aJ1!l~_t 

A Slopo.. nan'_ """ pot..b <1.._ 

() h.~,"~.,j;" ~ 
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o 
I 
SCAL!: IU 
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I 
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--_. _ .. 
.( GUAll REGISTER Of IIISTORle PtA' . 

5UPPLE!iENTAP.Y FEATURI: r·ll\ ~ ,fORH ... :.,;-".,,"" [0 ..Ji. .Ii.. -

f'!orth Arro'''' 
HAPPJI IG TECHnIQuE: 

1--···_·_-··-· 

I 

I 

- . - . 

". 

:. 

_ .. _-_ .. . - .. (.:;) ~ ::~"'t"~~~'-- ' ~ '" ---. - '.' .. 
• . _ . ~; --'"t ~~;"'."J"f _ __ . _ , --,_ ... ' .... - -_ •. .. _ ..• ,<II . - --.,. ._-'--'--' --, , - .,--..... _------

_. -I'" ..• - ----.----. - -- . 
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GUAM R"GISTER OF HISTO~IC PLACES 
COIlmWATION SHEET 

Use this sha~t as necessary to explain any item on any fo~. 
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GIN! n' GIST,n OF IItSTO'liC PlACFS 
COt/TWU,~T1ml SlifEr 

Use this she.'t a~ n~C C5Silry to explain any i "cm on any form. 

(r;~ :'-: tl~r all entrie ; ) 

A • 

URiJUO C" :!~L~X 
f6-09-(Y.Jl{)-Ol 
lattc ~et-not;: 
!ilcr.ier \P='l;;ht~ 

tf.m:ro Co:1PLEX 
66-08-C010-Ol 
11:lsstone up::'lght 
~ide vi~1oI 
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, • i · .f 'l it'! :b':'ll f.. f U I " ')~I' 
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Use this sheet a"ecessarjL to p~ 1 1" anv itpm nn "nv fnrn 

(tlu-nber all ntries) 
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lJ!/uliO C IPLEX 
66-03-091 0-02 
latt. Bet 

URUIIO CClI?L!lX 
66-0B-oOl0-o2 
liLle.tone up:-l,;!>t 
and b=aln·coral cop­
stone-note ~ slot 
in capstone 
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(,~03::l Q' '.111 t r!""nt i f iCJ t ion Feel lure 
1:L.:"b2r lIu ~~r 

.' 

H~~~.t Or.:SCr.IPTlG:1 f~U5T Ji:CLUilr· ?~-r.iF:.:r·i f t"ITf, OIl: bCilrin~s i::nd SO'lrc""S used to 
lo;.)t~ fcu~urc; tcrrdn ... ""t~ \ -cjctali(]n~ 5i ::.:; sln!J~i COi15tl'uction tc~i'lue~ n:Jtcrh i:. 
us"':!; cor.jitior.j surf~.::::! artifJct; 0:- i1ic!l! ·~n vi5ib~e. 

5 'Goa F f CAr:CE STA TEf.'~: ili t:UST Ii:r t U)~.:: u r:-JSI ~~ 1 or ir~Jr taut ch.lrac..: ted s tics; ~cccs­
sibility; interprctiv~ Jr.:J rC3ccrr.h ptr-ntl. .. ' l; evaluation of lh!! site's ir~~rtancc 
as a representative of its class; rec q ':-:~I ·jltions for re]ister cutejary .. 
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GUAri REGISTER OF HISTORIC PLACES 

co:mIlUATION SHEET 

Use this sh~et as n~ces5arj{.to exolain any itPm on ~nv fnrm ' 

(Number all entries) 

URlP.IO COIIPU!X 
66-08-0010-0) 
latta set 
note intact 
C3-psto:1~S :olJ".:i 
upright 
(rap1aced by 
Hornbostel) 

C-26 

URUhll ct'!!PLEX 
66-08-0010-03 
co::\plete capstans 
,,-,1 upt'lg!lt (replaced. 
by H=~t'l) 

ldentifi -1
t
ion re 6.M:J' 

( r I U U!..--.D--!I-L CT 0 0 _. 

GUAll ltGIS r R OF HISTORIC PLAC ES ---

( 

CONT~I UATIOII SHE T 
f 

Use this sheet as necessaryt a 

(Number all entries) 
lt p lain any item on any fa 

rt!I 

URUIIO COlfPU!X 
65-08-0010_0) 

linestonft capstans 
note ~-ved slot'£ r 
fitting With pr at 

" 19!1 

C-1iaC( .. T-2,12 
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E!!l~ nLSC,! i PTlml rowl 
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GG _ 0 S _ 0 0 I '1 _ 0 4 - ---- --

Identification Feature 
Humber flu:.ber 

VERBr,L DESCRIPTlOlI NUST JI:CLUD£ PERTUlEriT DATA 0,1: bearings and so"rces used ·to 
'ocat~ fca~ure; terrain and ve~!t3tion; size; shape; construction technique; r.~terials 
us~d; condition; surface artifacts or midden visible. 

SIG'lIFleAtICE STAT mEriT IIUST JliCLUOE: unusual or i~portant charact.ristics; accos­
sibility; interpretive and rC5e~rch pot~ntiel; evaluation.of the ~itets in~ortanca 

... as il. representative of its classi ' reCoa.1~ndations for regIster ca,"a~ory. 

?l"1is tel~\:.I'~ b ~ l:.r(~! d!'zcur d~pre,sion 1D:!t.~ 2v-)O r . !J!: of l!t.t:- 3tr\.~tu:-.,s 
6!l 2i (1;.1' g ,,:-:, k2. ~ QQl2 £1. ! l 1e 10 :~ ! or t.."! b~.lch .... ,d 2~-2~ ;:: '.1 or t~c clU:­
line . .~!': ~ i' .. "t.c:,~ is '0 M i n d !. :u~t ~ !" iit a i.i/s lir.: a:1.:i hu ., r4Xir.11.":\ Gep~h t=1o." grocr..«! 
scrtGe .~ or 1.; ::t. 5oae..:h:\t dist.u:b~, _it still "3.3 t.:,: re-::tllin.s or at. bast 2 racod 
cour~.3 or l~·"!.:;5!'.Clne r~r TO=K 1."l it. , 8.:1: was in all rr'ota'cillty \!3~ o.:J .. ~.: .:!.1 for · .. ater~ 
It is r...:»:1 till"'d \11th S3M lind coc.:»nut tre:S 0: v.rious siz:!s. 

'~; te :Joil in t..!1:: feature 3~ in the .i..~:diat.: ·,d.o:i:1it..!· is brown SOl:l..1 ~;1t!1 s::~tt.,,:r:-d. 
?Clt.!""J', li":::l~:\t.on~ pectles Ano:; otn~r :JddC: c:'l. de'tris 1:1. it. Thre:: ~ to th~ \; or the !ea.­
turr. 1: u. eni!ll, ~ lo'tf r.ou."ld 0: 'tlack :>a..orl , 11'1.cld~:1 ·~Iit.h a h:oavy concentration or ;::ott::r:r. 
&~dl:lo, II.n1 4:1 occ3.sional lll".:Jl:cn a'1~11 l eol. 

'the VC"r.~t2.t!.;):1. in t'-:~ E~'tur~ ani vicini,"-:, io pri.-;OAl'ily ~!E' oll.-:"'()1.;l;il t07.C 
Co'o::.~j:). E!. c::~ I,locuia l!.E.' oc.::.rr to the !:. .,n: :&::. 

rh~!Je "'!~ll:s ilppe:lT to t-a <: C C~;"' O:'l Ces:'t:r't> or sit~5 alon;; t:\ .:" · !~\. eo~,t of' t 1\0 i~ll.nci. 
t! ~arl:" ~l are identical in ,ize nr.d \!!I:: of ,tono: h ein,;. Th<::j" Wldou'ctc:dly ~:ere an b­
p:l!'ta-::.t co~po!'l~:' 0:' the:se :.!t-e area" and e~~avatio:l and r~5tor3tion Cor: r~co.:'3l ::ltcd.. 
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Identi( Ition 1.0. 66-1hr--.r ..!!. ...L~- ~ . --GUf, \.! REGISTER OF IIlSTORIC PLAC~S 
CONTINUATION SHEET 

Use this sh~~t as necessary to explain any item en dny for~. 

(llumber all entries) 

U!lU!!O CC!IPU:X 
66-09-0010-04 
ftcsh~a.!er 
~ell 

C-MaC(a)-2.:-

I -C ' 
tmui~ C t1P..sX 

I 66-0 -0010-04 
1 cQn1: er of tlell 
: d .. p:::ess i'Jn 

-

Id flti;l 
~ 

G AI-! RE61,TH Of IlS1 -;Uf. PLACES 
U CONffl1 :1HON SHOH 

U~e lhis s'leet as n cessary t e pJ HI any item on any form. 
e 0 x ,) ' 

(rb;::ber all entries 
) 

lR~1I0 co.~Pr..:x 
66-09-00!0-04 

l1.c1es tor.~ upr16ht ::;J.lro 
uhlch line ~:.b'!ter of 

the llall 
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!.-r. ,,!:!!~ IIt~l.l!lI·IIU I tu· :ot 
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66_0°_°010_ 0 5 - ----'-- --

Guam Qu:ld Identification Fc.ture 
flu.i1ber lIu:!Iber 

.. 
VF.r.~r,l DESCRIPTlO'1 l'oUST U:ClUOE Pf~TIr:,IIT IJATA q'l: bearings and sources used ·to 
lo-;ale fc ~ ';~re. terrain and ':cgfatai,ihni size; shape; construction tc:-hniqu~; nater1i!ls 
U~{)q, condltion. surface artifucts or lIIidden visible. 

SICrIJrICA.I\[ SlAT[IIE/lr 1'o~5r ll1r-LUO( : IInusu.l or important chdractcristlcs; acces­
sib;ltly, int~rf)rll ti"c . • plll r l' :rlu~ 11 I,c, :::ntial! ~valuiltiun.of the site's ir.;;>:lrtance 
as it rcprt!5!!ntJti'llo of 1l:: t.la ~:;; r (; r.fl . .. ·,wndatlUn~ fur rr!J1st~r category. 

'!'h!:\ 1.Ilt#t..~ 1& a 13rcl'! 1'1 5h);." ftt.ruct.\.r~ lo~et:t! 10 ,. ;. ot strl.!'!tur.!' 6; r~ ' )10 !U; 
it. 15 5 M, of t.he cliUe f.~ :! ~ --25 tI i:: I,r t., " ~ ~!'ach. vT1r.-:lt.,.d :{/~ it. b 12 nl'c;;g:- .3 !l 

'fdde (!~t. : "i.or di:.~"n8it'ln) 'Jlf. · t !!t;.~ inb 1.!f<.~"\t.a.CJ to::t t.2 .~ in hei;;ht.. 'l'n: upri,;ht.s are 
t~in 51"!\ ~ ,r li.':l~5t.o:t!'! r.,~!"· r? .... ~, tt'ilp!'1.oic!·:..l in 'ror_~ while the ec.ps!:.on~::J llre ...... iX-'!d 
'tril", ,':0:" "::I .. ,r.d retf roc;( ·~. it.- .~ slott.:d 1:.olj e:s, a:'.d SO'":le \:1th <:Cl.rv~d lip". ;\ lari:~' stO:l~ 
l1r:':~ ~.: I.";\ 1%) lO':3t.~ to ~ t •• i o " t'te: l~t.t~ i., I l:a:!~oo br,:,V:. . . 

~ . the Ih,n O~ t~: sit~·'_( .. l 4. ... 'ri :;::.0.1 \"1;" : l!;~DtO:'1e p~t)lle::i. pot.t.t'ry, llr.d ot!l~r bea:~ 
(1,!'\lri5 in it. 1\ bla~'t ~:,M •. : 1c!eel\ \, !.t.h l. h~fl.V"rconc:t\tr.lt!.on of p..")t.t.eQ c ':bi:ls 1::;;,,:0-
i.'t.~lr :; ;:.: t!'\e st.ru:ctu~1:' r:l~ runs t.o the \:n:;e or th! elUf • .,. Jarr,c ),~t cnve o,:::urt in 
thr. cH~: i"~h:!.nrl t.!'!:'! !..Jtt.ft ; '\ \i.:" ci{ ~ ... :v •. !..;.o :n 1,180 is found !1 ;\:":."!. 5 o! t!H~ ttructur=. 

'i" ': " ~ ~ ~t!tnt.lnn !.:.; ",:il(~ct ~ ~., :..cl...lli!l f.l!., olnri b:~.n2. , ... fe ',: :;'li'sl'~ 
(Cnrir- ~.~ IU:J lIell,o un!,.1 .. ti.i!'!e'i rrr. " r .,:-' vL"l.:!~ \j~r .. s.h~ nL:\e!t. 

'! ··1. ct.rt;cture f; t~s~" I '.. . t !'!'t-l."Ill:· r~t'·~ rJclc. 'l'h'! ac!j"lc:-,,~ -. ell, arc'1til'lo~ical ' 
,:"It'ren~ ·i~,- .~ !( s"fOI1t!'rs, ,. nd t in,e · grot all r~a:r-.:\ .. :-:.df'd for et:cnv,gticn enJJ/or restorOlti"n . 

- - _. 
Id at 

I~ I REG ER 'Jf III 
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( GUAI.1 RtGISTER OF IIlSm~IC( ~CES 
COIITII:I1\T101I SIIEET . 

Use this she~t as · necessary to explain any item on any form. 

6 R?:f:t:: • ,.:: " "EXTS:'Ii:t: SUl\C:~'S 
:s.c:~·T 'Le. I 

-------

26 T'1t.L.: A:-ct-.a.e'!J'o f a::1 HLst.ory of Cuu, trallotULl Park Service, 
... U,S. S' e t. of the l"tterlor 

21 Aut 0=: Erik y'.ORtod 
28 Date I 1952 
29 T~;p~t Fed:ral 
30 Surv6y Record. Located Atl U.S. Dept. of th9 Xntor1or 

,9 IlAJo.~ 8t.~LIUC!lAP~ICAL Rzr.:nENCE3 ' 

49 Referencts: 

03 borne, Douglas 
n.d. ChMo'Co Arch3.eology, an uopubl1shed aa.nusc:rlpt on Cuu Glt~3 

Universlty of V3Sh~~on 

';hoJIpson. La.:JI'4 

19)2 Arclu.eology oC tho tiarlc.Da:J IalaDd3. Bernice P, Sis""'tJ 
j·lu!l~IJ .' Bulletin 100, Honolulu, tb,.'faU 78 pp. 

C-36 

~I 

48 

49 

50 

51 

52 

53 

54 

5 

55 

57 

" 

.. _ - ._--. 

JcII'III, III I. •. ti. ,(J(I i/r), IJtl · 1J , _ I I --. - - '- .-
.. -------- ----_._--. ,----

LI:yl!nl.'ary Ib tari •• '!O Knmill : 110 

(If Yes, slt'~ t • ..! title of leg ~nd cnd attach copy it" a'/aH.!ble) 

Ikitten Historical naterials: _Yes _,_. I/o 

List Any References: (Especially those mentioned in any portion of forms) 

Coello, [I. Francis::':) 
IS52 A.t. 

Atla9 de Es~na y Sus P~~~ssio~es ue Llt~~~~, 
}·!adrid • 

10 GEOGRAPHIC DATA 

Approximate acreage: 13.5 acr~D 

L.titude and Longitude Coordinates Defining a Rectangle Locating the 
Property if Hare Than 10 Acres 

Corner La titude Longitude 
Degrges Minutes Seconds 

1) J?' 0<;" 11 
Degrees I,linutes Seconds 

1w... 
0

, 50' 00" 1:. IIW 

liE . I)· 37' 09" fI 1440 501 06" ~. 

~ 

SE 130 35 1 50" !l 14!.° 50' 06" £ 

SW 13
0 35 1 50" II IUo 

5~1 00" E 

Latitude and Longitude Coordinates Def ining the Central Point of a 
, IProperty of less Than 10 Acres 

Latitude Longitude 
Degrees l-linutes Seconds Degrees Ilir.utes Seconds 

11 FORN PREPARED BY 
- erot. ¥ 

tlame and Title: CU;l . J.nv 07 'i''''i!..':1 
- :) I 

Organization: E.::-:lic.: PAu:o::i ,,·ish i' _. 1,;.3:L.r ~ 

Street/trumber: 1);5 :: t1hi ~~ r~t ~ P .L. k:< ;0:17 

City/I·lunincipality: :! go'~lu 

58 GSA Coda: 

. C-31 · 
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69 
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Jdent' 'cation 110, 66-03 -.2. ~ ...!.. ...:.-_ 
GOVERllflEHT OF GUAN I(f: VIEU r.ECC?D AIID EVALUATlO~1 

Title: 

Category: 

!Iet 1t :1 R..!' 

.zHigh Value _Valuable 

Significance: _lIational 6Local 

_Low Value _11arginal 

Recoo111ended Disposition: .><ilominate National Register XGuam Register 

_Staff File 

Recommended Themes: /1ic;,ql,e,-id..- GC/OI",/ >e:fflt.r~d fail-b':,,, 
Hnf: t" f ,,: ·: .· 

Revie,.,er's Conments: 

13 REVIEU BOARD EVALUATION RECORD 

• 

Date Reviewed: _Recorder 

Official Cat.gory: _High Value _Yaluable _Reserve 

_f.larginal 

Official Significance: _"ational _Local 
• 

Official Disposition: _Hemin.to National Register " ~Guam Register , 
Staff Files - , 

Review Board Comments: 
• 

Yoting Record (Yes, Mo, Abstention, or Absent) 

____ History (Carano) 

___ --'Archaeology, (B1rkedal) 

___ -'Planning (Gill iam) 

Date submitted to "ational Register: 

Date entered on National Register: 

C-38 

___ ---'Architecture (Jones) 

____ Tourism (Unplngco) 

, 

AnC!u. WLOGICt..L SI'fE 5U~iV=i n:::CG.ID 

Grid coordir.:ltes~~.~f-f!J);:&9g·,-____ _ 

________________ Con tOLL:" Qlevation,-,"~_,,1..:5u:",--____ _ 

Previous site desisr.!.tion,_"T?=;:;o""" ... _l""·~""",c,,,b ... ....:<:;";:=m","=L ___________ _ 

O .... ner(s) ~ C ... .. ~~ 

Address .tg~ ~ 

Pre-se~t ·tenant,_.!r.:::.~:!. :::""!:~"-_____ _ 

Site description !c:t;'"'!9 M:9dy 1::--a ...... ~-\a :n;::a ner;-a n':: t;:w, , ~----.,t , ,:..:, in 

t.:li:J ·3:N en 1~: ~ dl~ tO~~: :lt~~1 .a-..bu 'b"i~ ~T».t::t)= . . 

. Area lCt;;5;:Q p.. D'!pth of deposit, ______ Soil of .site e.,rn ....., .~"'r:=iy ~!.-7 

Vcgoetation ~., ~ 

Pr~vious excavation t='.o:--:beat::ll b ~ 19:1Qt !t 

SurI.c.ce reatur~8, roads, bldgs. , etc . 7ry,::a "'~i q l\r-t=?i;I, ==xh ':.."""'tl1tt. 

n::::d 68 PI ' t:::rl1.:I t::l-~ a=M e:::.l a'!??? ~ .. 

Buria!s' __________________________________________________________ __ 

Rel:'Jl:-};s ~~ ~ A..~2 ~:::heoIt:al ~'V1I!::Ul i"..e-~ i:l !lema 0: ~ 

l;ltt::t ('~... I .. ·' 'i1A" id=). Slb i;:) s;iU. C::!::1:!li"r~ C l::~..,.,. "~i::'=, 

Si: nQ~ 01 I.a~ ::still p--c:cMtZli:. ~ ::'Cc.~b:ritl~ 6 SCt:;e tl!J.i;l!,9' 0: 

Dat~ of .survey'_!l:.-_o:::'S=--__ Recorded by,-=r::",,~i:::::' :8:::''-_____ Photos :~.:J 

Sketch or site r..a.p :nt::l ~~ 
nJd.; ~ 1952 

C-39 
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.. 
Co:r::i:on: Ul'W\O Eeach 

·And/or Historic: 

3 Type of Site:~~~i~ation S~ttleaent 

2 LOCATlO,'I"· 

Street/Ilumb .... . . 

5 Lot or Estate tlo.: lot no. lCOSO 

Hunincipality: C.dedo 

7 land square and S2ction:'sq~are 2, aect1o~~; I square 3, section 4 

GS", Cade Ilt!t!Iber: 0)00 

Locaf Place fl~e:. U!"t!no Seaeh 

Site Identification lIumber: 66 - 08 - 0011 

3 CLASSlflCATlO>l 

Category: District .!:....Sit .. _Building _ ._ stru~ture _. _Object 
(cneck on" · "" " d I '. 

o"n.rship: _Gove~t of Gu~m! x _ I'Mv.te __ Fe e.,:". . . 
(chee!: one or- "?,",,.s apl""?Matel . . .... 

Status: OOCUPled X Unoccupied Prcse~tla" Warr. In progres, 
(chack ane'or "ore asappropri.ter " 

Accessible to Publ ic: _ ·_tlo ~Ye •• R.strlcted __ Yes.Unrestrlcted 
(check one) . ) . 

Present Use: (check one or more as appropriate . 
Agricultural Industrial.· _ReI Iglou~ 

~o ercial . r1l1itary Scientific . 
-'oRI'rvatlan 11us.... ~ranspoi1:atlon 
-Educ '\:ion -Park . X Ilnused 
-EnteM:.in;nent Jesidence. _Other 

GO\'err,.l1ent ~Ranch 

Addition.l C~ .. nts On Present Use: 

. , . , , 
C-40 

. 7 

23 

:3 

., 

: ) 

4 

( 

C\'mers Name( s): Jos,= C. hl'tcro. '"'0". io C. . no , ... .• hrt,::"o, <lOd ~cn:l\;!!lo ;~: :':31-"0 

Str~et/'lur.lber: 

Bailing Mdre5S: • • 0. bo~ 752 

l1unincipality: J\c:. .. .'''Ia, tu:n , , 
Leas,,·- s tlame( s) : 

lcaSL~ls Address: 

Telephon2 .. tfurr.bar: 

(homer's Attitude: X Unrestricted Research Allm1ed Restricted 
Research Allowed _"0 Research iITTol<ed 

Additional Information an locating DlII1er: (Contact porson. etc.) 

5 LOCATION Of LEGAL DESCRIPTION 

6 

7 

.. Government Agency: Dept.. of land t~nage!'l:nt 

Street/Number: Ad:.inbtrat.ion Building 

fla i1 I ng Address: Ae'n.>. GUo.,. 96910 

REPRESENTATlOIi III EXISTltiG SURVEYS 

Title of Survey: .iot.e, on an J..rchaeologicol."l S\:.l"\'e,. or .. c .. ~~, Harianas 
}sbnd~ 

Authcr/Pa .... ticipant: Lr. Fr:d .!. Re1n:san 

Date of Survey:'9b5-66 ., 

Type of S!Jrvey: _GovGuam ~rivatc .. Jcderal 

Survey r!ecorcts located At: b: pt.. or CO"~"Io':rce 

Artifacts Located At: ." 

DESCRIPTlmi 

Knm'm Pressures On Site: _Yes A...110 

Destruction: -LNo Kno\'/n Future Danger Possible Future Danger 
_Futu .. re Danger Certain _Pi""esent Dan£jcr _Presently 8eir.g Dest 

Condition: Excellent X Good _Fair Deteriorated Ruins 
--(check on.)- - Unexposed-

Integrity: . Altered/Original location AlTered/::oved 
(check ona) LUna 1tered/Origin~ I ~Lo=at ian _Una1t.r.d/1!o·/~d . , 

.. . - , 



I' 

" 

( Identification 110. 66-08 _ CO.1_ 

---=:::::J8[::]sTIIG~1llll!FIIC~'~' :!~C~E::::::::==::::::::::::::::::::::::::==::::==:::::::::: 
35 

3 

3 

'" 

' . . , 

, 0 

Perioc.:: (check one or more as appropriate) 

, X rr.-r:~gellan 16lh Century _17th Century _18th Century ' 
-19th Century 20th Century _" , 

Specific Date. , (If applic<ble and known) 

Areas'of Significance , (chack one or a. appropriate) 

X Aboriginal/Prehistoric 
---Aboriginal/Historic 
---Agricul tur. 
---Architecture 
-Art 
---Comerce 
---Co~nic.tion. 
-Conservation 
---Educa t ion 
-Engineering 
---Industry 
---Invention 

landscape Architecture. 

Literature "'11 i lory 
"'u.ic 
---poliUcal 
---neligion/Philosophy 
---Science 
---Scu 1 p ture 
---Social/Hu~lnitarfan 
--...heater 
---rransportatfon 
~rban Planning 

Other (specify 

Impnrtance As E.ampl e Of Type Site: J-Good ___ Hoderate ___ Poor 
(chock on.) 

susceptabl1ity to Interpretation, ..!-Good ___ liDder.te _ ' Poor 
(check one) 

;, Research Pot~nt;ai : LGood _ ' 11~derate _Poor 
(check one) 

Local Attitudes About Site; Valuable _Hoderate Value _Lo'" Value 
(check one) Ambivalent x---Unknown 

Staff Evaluotion; _High Value x---Valuable _Reserve _Barginal 
(check one) 

Recor.:m!ndcd Oi S?OS i tion: ---.X..JIominate tlational Regi ster . ....,L.Guat:1 Register 
(check one or more) _-_, taff files 

Suggested Themes: 
f.iic:ronesia - GUIJIt SettlCr.lent paltern, Habitatlon< 

Addition.l Co.m ents; 

Signature: 

Ev~luato .. : 

Title : Project 1.ti:-eelor 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

W"lt.1i" lc\o Cl un I;U . uO-.JL- 0 0 1 
\ ' ----

11M!, S I3LiOGRAPHIC~l REFE: , UCES , 

legen .... ary Haterials t:nmm: _Yes....,LN0 

(If Yes, stata t , tle of legond and .tt.ch copy if available) 

\Iritt " His to r ical Naterials; _Yes ~" 

list ny References: (Especi ally those mentioned in any por tion of forr.ls 
Osborne, Douglas 

1947 ArCh:!.eo!o,?3 oi CUa:l, ,;:A .. "e=;r:fi'iic=;a.";;;:A:.::n""lhl:",.",0"po",1~o!-,.,,1,,-!:S t Vol. 49 
H •· "1 -- - ,no. 3 enOSIId., "sConsin pp. 518-524 

10 GEOGRAPHIC DATA 

" ' 

Approximate acreage : 54.3 a.crt9 

Latitude end longitude Coordinates Defining a Rectang,e locating the 
Property if I~ore Than 10 Acros ' , 

Corner Latitude longitude 
. Degrees Minutes Seconds Degrees Hinutes Seconds 

Nil 1)0 )8' 19" /l 144° 50' 41" E 

NE 13D )0' 1711 If 144° 50' Sf" E 

SE I)D 37' 2611 II IIJ. D 50' 09" E 

SII 13° , 37' 'b" B 1440 49' . 59" E 

latitude and Longitude Coordinates Defining the Central Point of a 
'Property of less Than 10 Acre. 

latitude longi tude " 
Degrees Ui nutes Seconds Degrc2s f.linutes Seconds 

11 FDP.1-1 PREPARED BY 

Hame and Title: Guan Inv::::1tol')'" 'fea, 

Organization: .t:::rniee Pat!l.hi bis:,op H\!set.~ 

street/rlumb.r; 1355 Knl1~i ~lr •• l - r .0. I!<Jx 60)7 

City/t-luninc;pality: Honolulu 

State: Ua.\."aii 96918 58 GSA Code : :oeo 

I 
I 
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60 
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64 

65 

66 

S7 

68 

69 

70 

71 

12 

12 

13 

( IdeJ icotlon /10. 66-0!!..:..Q...Q. 

GOVER:,~<~i 0-' GU~'·I REV lUI f:ECO.tO ArlO fVAlUATIOI/ 

Name o:f Reviewer: &0-0--<41 ~ ~ 
Title: P/ct/JI,el' 
Category: _High Value Xvaluable _lOl'/ Value 

Significance: _dtional Xloc.1 

_'1argin.1 

, -

Rcco~!nded Dispositicn: ;>(,Iominate Nationol Register ~Gu.m r.egiotcr 

_Staff file 

Recommended Thenes: 1,1 G 
rJ/c..ViJII.eS;o.h - oam 

Reviewer's C~~~nts: 

REVIEII BOARD EVAlUATID:1 RECO~O 

Date Reviewed: _Recorder 

Official Category: _High Value _Valuable _Reserve 

_ "'arginal 

Official Significance: _flatlonal o· _local 

Offic;,1 Disposition: _"omiAate rlotlon.1 Register _. _Gu.m RCI)i-<;ter 

_Staff Fil,,:, 
, 

Review Board Comments: 

", 

Voting Record (Yes, I~. Abstention, or Absent) 

'1.fiZ? History (Carano) _Y ... "",~",,---,ArChitccture (Jones) 

~ Archaeology (Sirked.l) ~~ Tourism (Unpingco) 

~ilanning (Gilliao) 

Date submitted to rlational Register: 

Date entered on t!ational Register: 

o 2. 
LI -L-l---!W' 

( 

SCALE IN _...2mn.. __ HAtoPIt!G 'i'ECIWIQU£: _____ ~ __ 

" 

1-----· - -. 
--.-~-

.. ~:-=---_-:.- ::;.:-. . . ... -.!..--!...-· -... -,--,--' . 
: i .. . ' .... ~--- . . . . -
J._'-~ .. ~,, __ :' . ----'---,. "' - - ---,-,-:"--- _ ..• -

. f,1'fl0oo "rr:j~f ' . , . . . - -

.~-~' . ... - .. -...... ~~ tf,) ' .~ e ;::._~~~ __ ·- :-:-i--· - -. 
:. .: _~ .. i : ':~_ ~ '. ~.~~::'::._. __ ~LI-'f.~ •• ) .b' .. ,: w_-<- : - - ,--

•. _---_ . .. - .... -. -. 
I ------

.' ... - ., - ... ---- ... . ... - - ,I 
... \. .. . 1_ .. -- ---- ~r-:' .-';j--

;. , : I .~ . .; . ----

'1--,-- ::=:+ ~ =-ff- :':"':',~ ~ : -.1-; ~- 7i' ":.1--:;-:-" ,,,,,~ ~:T-l:- ' ---!""-.!-
.1- . - .----.. - .. J:..-,~ . . II --' - - . --:----:---r-- --_ _ 
I - • . ' ., i'i!·· t. . - t : ' . I . :! , _ 
.-;---_ •• • _ • •• ow :')It - !- . - -I --,.....;.--. "-h-:----" 
.J t • (112.)1 . --- If- · I I !- I i 
• --•. - . • -_ .• . • _.. I r I . " 
1 I ,' . : . - 1-" . ,_._-- - -- - I I : 
~--'-...:-.~---- .. --.. .1 , ' •.. _- _. ----:to~ 
J! ·· ·· l!l· - 1 ···- - .. · · ·· _· I ! - :C/;f~;I _ ' 
! I! I i '(,101.,-~1 1 'I " 'I . J - "--, rl ..... -;-·,-+I-:--;-~ 
, - ~.- I :~-(j'.)~ --;- ' .' 
'IT, ___ . __ ~ .... rf¢' __ - ~ -::"~' I :" I ~ 
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66- O..!_~~L~-lLL 

Guon Quod Identification Feature 
Hu:nber Ilum' 'l!r 

VER8f'l DESCRIPTIO' HUST IhClUOE PERTIlIEfiT DATA 0': bearings and sources used to 
loC'nte fca:'ure; terrain am ve~etatiq,. she; shnpe; cor5truction te'hni ~; r3:'"'erie. 
used; condition; surface artifacts or midden visible. 

SIG~IFI GI'ICE STATEnEIIT /lUST iNClUDE: unusual or iMportant cheracteristics; ace os­
sibility; interpretive artl research p"otentlal; evaluation of the site'. ilJ?Ortance 
.s a representative of its class; re c~.ndations for register category, 

!hiD ht.te is I.n 8 15ton~ 8truC~ta"O oriented lOO l or ~I And 111 loe&ted n~a.r th: 
central p rt or the site SOlle eo a L of the 'beach and 20 J'J 1, ot t.he clitCs. It. is 
9.fI " lonl and 2.65 ~ wide (inhrlor d1z:ension) wit.h thin 51at-li~e trOl.pc%oida.l up­
ri~hts tr= 1 t o 1.28 n in hciEht. P.oth uprichtll and capston:s 5TC ;:tade of 11.t;e­
stone reet rock. Two ainftle cavity 'tisalt r..ort.ars lie ht'f,~cn the southernrbst pair 
of uprbhh, arod a third 1i':5 10 m,ta t.he tiE. ScaUcr::d Cril.p:nta of hu::.n tone 
(\&w. &kull. lon~tone.) lie near tne e~stern e~~, claDe to t~~ ~st upright. h 
lart~ ",ell lias '10 1\ t.o t't~ \ '. 

Th~ Goi~or the ait~ is a broftn sand containing 11=estone psb~lc8, shells, .nd 
ot.'ter ~c&ch debris ns wall a~ sc.ttered pottery .hords~ ft black sand7 Middcn area 
lics 1 m E or the ~tructura and rur.s t.a ~ lar~e rock IncIter in the cl1Ct3 20 r. 
a"'A.1. ";nathnr s::I&l1 ttOund at black midden d::posih ia ca. 5 lit to the ItE. T\.o $I'"a.""" 
upr1~bt rrap~ts occur on the western aSSa ot thia Grea, 5 :: n at the cain l~tt.e 
Itructure. 

Vet;etation at t.~ f>t.ructure is ~ !2., TrirooaiA !,g •• aid ~ odar~tl1~ 
'['his latte grot.p ls th:: onq set. at this lIite re-.a1n1ng in reatorat:lc co:'.di­

t10;'1. Te~t excavations within tho structure and the adjoining ,..ideen and rocit. 
a'lellcr are reco..-.z:tenchd. . , 

Signed: C-46 

------------------------------------------------
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Identr~ -:at1on ho. bb-U.2...-....Q.-.Q....l.-.l... __ 

GUl\'l REGISTER OF HISTORIC PLACES 
COtITIlIUATlO~ SHEET 

Use this shc~t as necessary to explain any item on any fonm. 

(r:umber all entries) 

" 

6 REfRESENTATION IN- EXISTING SURVEYS 

26 Title: Archaeology and Hlstory of C".laII. 
27 Author I E: ik K, Roed 
28 Dl.te: 1952 

National Park Service U.S. De~~. 
of th'! Inte;io:: 

29 Typa ~ , Federal 
)0 Records Located: U,S. Dept. of tho Interior 

9 IIAJOO BIBLIOGRAPi!ICAL REFERENCES 

49 ~efere:lces, 

ThoQp5ou, laura 
1932 Archaeol;,gy of the Marianas, D.P. Bishop tiWieU!ll Bulletin 100 

Honolulu, Hawaii 18 pp. 

-' 

, 
" , 

" 

C-48 

( 
66 - 0 ..!. • ..Q...Q..."!".L 

Guam Q;J3d Id!!ntifh:l!tioil 
liu"bar 

VERfi,l\L OESCr.IPTIO:1 NUST HiClUOE PERTINEnT u:rri\ ml: bearings <!nd SOtlrC~5 us:..d to 
locate fe2~ur~; terrain i!n:l vegetation; !:.ize; sf:~pe; con$trlJction te.-:hniqa~; r;.!t:!:-ii~."I 
usc'J; condition; surfac~ artifacts or r.tiddcn '1isibli!'. 

SIGIIIFICAIlCE STATHlWT r';UST h:CLUDE: unusual or i;:1port,nt ch,racteristic,; acces­
sibili"i:y; interpretive and research potential; cvaluJt.ion of th2 site's in~ort~.,,=c 
as a representative of its classi recom:nendations for register category .. 

I~3P!'tl"lt.i('Jn: Th~ Url!rlo Beach :sit: b loc.L!.t.ed at the tllse oC the cliffs O~ t;IC r·;:.', 
CO;;9t of l;,: bland fro"! C~. 500 1'3 t. of Urlo..o'o loint (1:t; sa1) to I\chae r'o:':1.t on lh: 
lI. t~c southern part of t ;:e sitei:l caU:d Lrcn., 1:::3ch 0:1. the l"SG5 ii1tid.an Point 
~t;ad!"a:1,ttle rap (196~). !t is on the pro;:-:rty of Jose C. nrtero o[ iiga.ro.. It ~ay be 
r~~ch~d by drivin;: ti on tl1.c;n .... .1j" 3 fro.":'I.l'otts Jcnct.ion, J.2 ttiles to a j:~v~d, b).it. 
bad-1y det-:r10rated road .5 .rile S of Ul'unO roin~ which lc£!ds ii ,to the c111T3. A 
stet"p trail le<.Jds do~·m to I.r. Arterols ranch and the Uruno sit~ (6b OA QJ.lQ). \:!all: 
Ii on the l:r.ac.h ca. 400-450 n t.o rC.L!.ch the soutilern end oC · t"te Ul'uno f!~ach site. 

'l'he dt.o: 10 !:il. 2200 ::; long and lCO-150:"1. Hide at Lhe :louther.1 encl, C!::t:l cov~rs 
t.h~ il-t,o foot. con~oUTs. 'In: heavic~t. c;)nccntra.ti~n:J or rc!:".lins occcrs ir. the .' " 
socthmrn~o3t 1200 to 1500 a of th~ sit.e. ht.l~asL 6 sets or ~at.t.e occur here, [~zt. 
\:.lrlh" cl~t~riorated and/or dis.turbed. h !Jingle set \'a9 recordable (65 m! QQJ..! Q!). 
Several 'of t.he" distt:rt~d !Jf't,c; \:c-r:= H.ell I~ !ltone set.o, rather than t.ho ~ore usu.lJ.l 
la.rl::or lut.te. In addition, at. leest J larhe 'Irons, cu. 10 = in dia:.ct.:r end. 5till 
r:ta!!ling rc,..nant.!I of the fOM~r stone facing on ~h~:!'I, \'Ie:-e r:ot":d •. '·-!'c!.tterO:!=i pot- ,. :. 
t.er;.:. ...'it~ he.l.l"io:r c::n::e.,tr.ltion3 1n 10'.1 t :Ol!n:i!J oeCW" atl alon~ t~e site' il!"f"a. · ' 
StO:1.e ·~.o:-tilrs, o;,ells, b!,o~"r. shoell and ston: t.ool fr:rt'c:-ats, ~r.d other niclc!en '~eb~is 
arc ;.150 a P.1rt of the site r~~ain3. iiock shellet:s arc !"ound along th.e clifftS in . 
the c?stcrn part or the sit.:. .. . .. _.' . '. 

The soil of the site is trown to black sand ... r.d saney clay; containing . scatt~~~ 
li::'le:lton~' j::e'cble5 and other toeach debrb. ' . . ' . .... '. , ~ ' . ". 

Ve~etatio;t cO!1!1ists IlO:st13" or COC\l:1ut (Cocos !!.Eo) and Pa"ldancs l!l!., but.··· . '. 
ulir.on-China" (T:-i'.)~a.!lia E. j and ~~. a!l \;Hl as o::,r..er· s::"o!.ll snn.t-:s~, . . 
\'ln~s occur. . . '. . " ' . ' 

" 

Sl~:1ir:i~once: The Uruno Eeac" site, iike oth~J's along ' the U',i coast 'appMrs to have 
be!!" a hea. .... i17 oecupied area t.:Jr:nerly. The lar~e 8:!OWltS or pottery ar.d other liv­
lnR (,,.tri:., and 3 larp,e ... ells, indicate a :sit~ or sam: l::Cortan::e. preh1storically. 
The ~inr.le restorable struct.ure, a~ well 8:S the apparently rew~r latte structur::s 
~ea.n the site is less intereltin, fr~~ a r.estoratinn and develo~.~ntal point of vie~ ' 
than either Urcno (66 QQ 0010) or HaplOt.o (66 oa 0007) a190 o:l..this coust.. tie,;e:-­
thel~ns, the ,;rc:' .. ~oloj:!.ca.l research potl':nt.ial is very hOod and. tIC r::co~~n:! t.hat.' a 
pr"rr":Tl of exca'::.tio;1S 1:e cndert:lken. 

fCec:);":.enc!ed: Valuable sit~ status 

, 
' .. 



APPIOOIIX D 

DEPAR1lIENT OF THE AIR FORCE LETl'ER 

24 JULY 197~. ELECTRONIC EIIISSIONS 

\ 

---------------------------------------

nCf>L Y TO 
", Til or 

!.unJect 

,. 

VEPARTMEtlT U, THE AI~ FORCE 
Hl.ADQUAflTLII:' ·un !.lnATltolC. "IINC, I~"C' 

APO 50""4 ~ flAUCIS'O 'J6U" 

43SII/LGPV 

Contract FG4133-75-C-0030; Candidate 

24 Jul 75 ~"-,,,'" "U~t:"""ft] 
L;llsu~ ';/ l';' 0 

Environmental Statem~~ 

AUSTIll. S!-IITII ~ ASSOCI,~TES. WC. 
P.O. Box BT 
,~gana, GU. 96910 

fl, ,- 2 1975 
111\,":- : ( :, ' it 1'''''' 1"'''':<11''" 
" ... v ;"'.',lil'~"~: ' ,r. :t,), .. 1.1. 

Honolulu, tIQ~',alJ f~.J.I~ 

Information currently available "hich was requested by your firm on 
19 "'ar 75 is as follOl'/s: 

a. Air Force Satellite Control Facility inputs to questions 1, 
6A, and 6B fro;n 17 liar 75 meeting and questions 2, 3, and 5 of 18 
flar 75 lneetin9 are provided. 

b. Question 3, 17 f1ar 75 "lOeting - florthl'/est Field presc,ntly 
serves as the site frOm the Air For'co ~alellife Cont rol facility, 
There are future pl ans for the l Y.pansion of the (onventional \';eiipOns 
storage al'ea into florth"est Field. The SC0pe is shm'm on lhe attached 
"Development Plan - Storilge Area". In addition , the Global Position­
ing System is planning a station at North"est Field. 

c. Question 6.C, 17 f1ar 75 meeting - The Air Force does not elR­
ploy nor does it have information on routine maintenilnce schedules fOI' 
shielding and general radio interference protection equipment as 
applied to installations in tropical locations. 

d. Question 2, 13 Mal' 75 meeting - Blast Clear Zone 1 imi ts for 
A,munition Depot arc as indicated on Attachment 1, 

e, Coordinates of emission source is 13 degrees, 36 minutes, 
Longi tude. 

P •• ce ••• • ill our Prol ... :t.ion 
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f. With the exception of the 8-16 GHz band, all frequencies 
are in use 24 hours/day, 3G5 days/year. The 8-lG GHz band "ay be 
utilized anytio:o afte,' FY 76 and ,/QuId be used around the clock. 

(1) Also note that the Global Positioning System is plan­
ning a station near OL AO ,-/hich will receive frequencies frolll 1227 
and 1575 I-;Hz. Ilaxi<:m perr.Jissible flux density will be -154 dba/m2, 
and operations \'Ii11 be full ti me. Requests for inforri1ation on this 
progra" should be directed to SAI1S0/YEP, P.O. Box 92960, florldway 
Postal Center, Los Angeles, California, 90009. . 

g. Background noise is not expected to impact our operations 
regardless of the vol""e of traffic. 

h. Present rood is, at a minimum, 1400 ft. from the GTS TT&C 
60 antenna. f.1JXiIllUIlI anticipated pm'/er dtmsity \"hen radiating at 
10k\"! exceeds the maxi 'lunl recon~:1ended level of 10 f·;'J/C/ol square. At 
a height of 8 feet above road surface, this level is IG I-\I-I/CI-I 
square. The duration ,-/ould probably not exceed GO seconds and only 
on rare occasions \'/h ::m tile antenna is at 0 deg. elevation and radi­
ating at full pOl-/er. This situation is not regarded as particularly 
hazardous to personnel traffic on the road. 

i. A hazard may exist \'lhen the contractor is transporting 
explosive devices to the construction site. In this case it is 
reconmended that coordination Itith the site be made prior to trans­
porting. 

j. Based on a 1970 Hazard Survey by AFSC E&I (Gebia) the fol­
lOlling radiation hazard distances Ithen operating at 10kw: 

POL 
Personnel 
3EO 

165 ft. 
2,609 ft. 

31,300 ft. 

k. No other reason other than obscura and radiation are 
kno,m for establ ishing the one mile clear zone. 

1. Based on the above, there is no restriction to use the 
road at a distance of one quarter mile except for coordination 

" 

when explosive devices are to be transported. However, in the 
~~ter~ft of persollnel safety, the contractor should consider recut-
!~g ,e ~oad so that the closest point is in excess of one-half 

m1 f' .Tllls st1ll would not alleviate the requirement concerning 

exp //:e~ __ -.. 

//;;~~~) 
lIARK J. BEtITUII, .efpf.~~6-:::>'<-­
Contracting Officer 

1 Atch 
1. Master Plan Ora'-ling C-2 
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'1ST or 'ClNCa5 'NO INPI"IPUALS CON'tA.CUD 

1. u.s. Air Force - Capt . Coleman; Lt . Vanaaun, TSgt. Waterman; Hr. S. Lowrey 

2. Se1bu Leisure Gua~ - Hr. C.C. Cheng 

3. Harine Laboratory, University of GU8~ - Dr. R. Tsuda, Hr. R.E. Dickinson 

4. Land Hanasement - Hr. J . Laguane 

5. Department of Commerce. Parka and Recreation Resources - Hr . David Lot: 

6. Deportment of Public Works, Solid Waste Disposal - Hr. J . Cuerrero 

7. Central Planning Agency, Territorial Planning Commission - Hr . Paul Souder 

8. Department of Alriculture. Fish and Wildlife - Hr . leaac Ikehara 

9. Public Utl11ty Agency of Guam - Hr. A. Hal111, Hr. J. Carrera 

10. Guam Power Authority - Mr. Cavate; Hr. S. Cabrera 

11. Guam Telephone Authority - Hr. J. Nakamura 

APPENDIX E 12. Department of Public Worka. Hiahway Planning - Hr. J. Paetic 

ll. Gue. EnVironmental Protection Aaency - Hr. J. Wager; Hr. R. Carter 

LIST OF PE~SONS CONTACTED 14. Departaent of Labor - Hr. L. U .. gat 

15 . Cuam Vilitora Bureau - Hr. Frank S. Cheng 

16. Sinser-Layne Cuam - Hr. Lester Lien 

17. University of Guam - Dr. Oscar Levant 
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APPENDIX F 

URUNO CODE - FROH SLG HASTER PLAN 

---------- ,--

n) Natural Vegetat.ion: 

b) 

Palo ((lrest oust. be pl'olect.t'tl alld nt) Jlcl 'ronucnl facilities 

\oil t Le buil t in this aTen. A basic elt-nn up opernt.ion 

is nccC'ssnry, hovcvcr; to further enhance lhe beauty of 

this untul'al ,'ciJ,l.'tntion, Dntl SODIC tCDllHlrnry facilities may 

hnve to be buil t in t.he forest. 

In the event the cuttillG of pnlm t.rees is TE'quircd, it lUust 

be c:hccl\c'd very corefully 011 n c:a~ (> by CUSf' basis. 1'bc 

survey of the location of unique veg(·t.ld,jun must. bl! Clade lLnd 

tbe detcrminat.iun shouIII be emile t.o find out. ,,'hether the 

part.iculnr plant. Clust be left in t.he , area or moved to the 

botanicol gordcn plamwd in the Project Site. 

The boLanical ~nrdcn should not limit t.he collection to the 

troJlicnl vcr,ct.ulion on GUllm OJ' Hierollcsia but frui t bcaring 

trees nnd \'Cgl' t:,b) C9 PlUS l tIC en) tj vo Lcd lQr local conRumption. 

Animol I.i Ce: 

A 8urvey must b~ mad~ on the hinds oC animal life existing 

in the Projcc t Si te and they must be llrotect~d in the 

natural en\'i ron!oont. 

"The plan .i 11 be mode for the vi s1 tors to come in contact 

with such onimo.l liCe in tho botanical garden, camping arCD, 

end wo11dnr., zone. 

c) Land: 

The plan is t.o utilize thc natural contour of the existing 

land as much as possible and Gliln-mo.de crcntion", must be kelJt 

to a ruini1Jl1lm. A SUT\'CY will be made to in\'cstigntc the 

F-2 . 



d) 

loc.lt.iun of CQn'a or !llled' lond foa.lur€:s ftnd pltl.HS vill 

be made to UtiC t.hem wi that. dcatroying tb~ nat.urally created 

tend: format.ion. 

Reet: 

It is i"ortnnt. t.o tllhe a great care in rehabili tating Dr 

churt~inr. the cOTa) r~€:r Unt. and a careful survey !DUst. be 

clInduc ted. 

When it is necessary to cut the reef nat and re~r Cront to 

conslruct a marina, a survey must be conducted thoroughly to 

detel1line the 10cfttion lcast affectina: the destruction or 

cord nut! sea life. The atructurnl atabUity must aho be 

investigated. 

tilth e e\Oent the cOTnl reef nnt is to be used fDr t~c con­

STu ction DC a pleasure canal, swimming hole, fish pond or 

on aqarintn, the loeBt ion, where the coral is dead and 

require' rrhnbilitatio n lind ,,·here lhe fish Hte could be 

revive~ must be selec t.ed. 

Refer do th c Conference l-Iemo No.2, discussion on 

tbis shjcc t "ii t h the marine biologht or the 

Univeraly of Guam. 

e) Historical Remains: 

It is possible to locate some historical remains or objects 

along the!' cliff or in the tropical forest vit~in this Project 

5i leo Upon discovery of 8uch remains through BO e:cte~ ive 

Rurv'lY L\~ dcvelope.o will try to lenve or restore tbem at 

the Joco.tion of discov·,·ry. HicronJ' io.n Museum will also be 

plarulcd in the Project. Site. 

1 j 2 

1}-; 

t _ 

"i Lh til 

i 'dt.if ; 

u) 'In tf r 1' 11111 
HtJI.4! . "J.\ 

So- \t j o} I rot 

1't'\ L:\~ 10j¥;, I:-I! tl 
. e . 

b) D6eloJlr.tc nL of Iled 
EllUl the Oceau 

So-age D1 schargc 

e) Jldld\o,n) 
Itvc)opn nL or nee! 

an" t1 1~' Oeeal! 
~\'·a,e TrcnLmcnt. 
Nect.rical Supply 

d) Itl teorier 

:,. 

rnvi!Ollu nLil l' r ntl r LiOIl in 
C '. J1;' 

rnv ilflU clILnl Prot ... Lion A ('IIC)" 
',0 r Gurml 'c 

Fny oronu nLtl l'ruLl.ct.ion AS" ncy, 
, V. ,S . D~ .. tr~ L'IPUt. of Int.erior 

L. .' ( tr ~ , , I 

t.1 ' ~ • ' .. I~ :. ~ .J .y 0, 

U.S. ~lilituty 

f.'cileral Avi t.ion Agency (FAA) 
u 

UlollnoColle Cor Environment.al Plot{'ction nnd Anllit.lcLulUl Des ic;" 

Guide (Urullo Code): 

The m Ii telo phu of the e"tir" Project will be made based on the 

cnvirbtnll"flLuJ IlIolLct.ive III an. Ilowe,oc:r, in o.o.lI ,r not to dcstrcy 

t.he t o tnl itua~l. 'of ' the rr('lj~ct., t.he de.'.iJ!.1I t.eam 'mt t. develop. 

guide nnd llIainLaiJi lIty plun t.hrou,~hollt. ·the lol ld p fiD e of lht: 

Jlroject. 1he Vluno Dcvl'lDpmcnl Dt! 9i{l:~ 'team ( ·I!ibu L~ ist1rc Gun. 

Bud their !l' t.aU ·lIe igner.9) must. s('ek the t' oOI) ~rnlion of the 

Govern'tl{'nt. of Cllal:l s nml t.he pt.'ople on lhe isJafl lo The Urnno 

'''-slgn' CD i t.tL e t.,m es tnbl i II n "rulIlJ eotlt· h.t)l'" iulu c·on" 

" 

s i· d~ru lioP" lall ' lilt.:' Ilcrt i lll'll t. ~ l nws. nnd n :' \1 1,\ 11 h~ I .. bul f!" I.nbll sl 

special C'lill I i.nc Lo rcr.ltla t«-. I.1'L' I C·LI· f-i ... · Jlihllt1iug oPIlI·uncl~L.lin::. 
Thc CII nilicP .ho/hd ,<;lahli ,: h If.:; Ih~n · IIIHI ; l\iu'" c tIe t.o 11·foulu ~ · 

(1.1111 l\ "l)u. c ·ttio 

men L 'a i'prhh.l. 

l'r j e t L VIII'mLndl) 'pri u ,' 10 rc 8 ivinc Grvern tl.' 

" < 

,\rchitcC'iural Cudc (I rlmo Co It.) n t 0111 ~I., It, Il! t 1:111 the 

e\ dllible o..istinJ; c J t1c" 1i/t11 1 1\'I~ i fnL ?o'IiS il i tl b0rt i~lerntion hut. 

"fi to cS (,lbli h the guidl'1l1il' S. u , I~ rut. el l I l , ll 1'1 1'1 W' !hnt.urnl 

a so ! at tit t ~lIl1n Projeet. "'it h id IUI\.· u p~ la ' 'thesc n~~,.t . hy . , < I 

F- Il 



~uh-dc\· cIOI'(,I · '" if tht' r OI'C to co::.e in to participate on the 

J'T\.jt·(.' I. " Ill' ~l'lh\l l."J~UI ·C GUllni (SLG) ""ll} net. DB t.he overall 

pN,i('rl uan ' ''i'}' 'Hld (. ('I onlin"llnr {If the dcsi'lI ~ In'opo~crl hy 8 u b-

0- ~ ' I I tl a i "'S Atthourh Lltt- dc..\' ,' lull l· I' 111.'\'('10 1 \ , ' .. 11'11 :-11( 1 :'I 11(',' 1':-; • 

(~L(j) "J :' l l,,·:.pr t- L the lIII1'1111' ch""'nct("ril'lLi(~ s or tht... ll r"I' '' ~'' ,l '' 

fro::. ! Jb- d( \ t· )tlJlCI'S the r.lIitlt·lines to be csluhl ~Shld u r 111/ 

i' I· ~\ i' ''' !' C.~ rrf.jcct L':USt 

to l!:!' :$ ub-dc\,t.'loper!'i 

he C'ordully 

in (uh-ancc. 

l f c r~lJ loldng llOints anust La takcn int.o considcration in 

C".·ol!,) i ~hillr. suc h 811 agrC'cDlcnt: 

0) Relationship vi t.h the Government. 01 Guam.. 

h) J)urnLion and effectiveness oC t.he 8crecment. 8011 mOdificOltiqn 

proc:edm'cs. 

0) Hcthod for Jlrcsentin~ appeal. 

d) f tl Bub-developers to pl'ctient. pI anf'! to ti,e Requiremcnt OJ' Ie 

des ign cum:ni t Lee . 

to) Designation of t.he numlJcr of types of ruC'ilitics to be 

construi led on the land. 

f) f 'I,. tol,nl floor areD against h,od area (den<;ity D,'dr,nulion 0 ... 

dc~il-!nRfioTl). 

g) Rcglllnt.iull for ear,lh mo ving. 

b) Re~ulation for dest.ruction or moving or vegetat.ion. 

i) . rid b i1 tl it",~ Checking bui1diu~ hei t hl .!:l and locnbon 0 p anne u EO , 

, to v,'· .. or tl,o occan. Ob~ trl' ('tinn of v 'J f' W lIIu ~ t wi tit r e :' f'Cf' 1, .... 

be uvoi,l"d. 

j) , .Ie ",,,,,"'1111.:11'11' ;01 lultll ',' li\,, ' 10 " -' ': Jl,'~lllh: IluiltlillV- lypl':i III ,I' 

for exItIJlJ,I, ' : 111 · i~hl., ju·1tcrinl, ,· te. UC Luluf'e buiJllin:! 

( " ),01111)11( ' 1l ~ L' of mil'roT C1n::> !> III' 

I ,,' , • I I I • " • ,. ,' "lll ,,11 t lo< 

k) 

I) 

m) 

n) 

0) 

J:(·~ul;" .00 r I' til 
u 0 

djnctionat i~n. 
:; !> 

11 aClmCIlL , ' 

t'Le. 
of ~ign boa.1 d t nd".crt.iscmcnt.s, 

, 0 

Hl·t~l"till ll all ctispo!\aJ of lru h. 

• 
Rccu}ution on radio frequency pltcrC(.'rI!I1Ct'. 

!JuLies for t.he DainLcnan c or the I:!nvironment. by the lnud-, c 
o\oncr and the dC\,L.JoPcT Dud ~ub .. developL.rs. 

Jtegnlnl lun on lire fiGhling: CClujpmcnl" nnd fuel st.u"a~c. 

q) Regulation oC various ocLivilies in t.he I)ublic orca: 

1) 

2) 

3) 

I, ) 

5) 

Speed limi t. for aula ll'offic 

Protect.ion ot animal, \, CI~ctf\tion, historical remains 

and natural landscape 

Di sposf\l me Ulod 0 f trush 

Regulation on explo8ive mahrials 

Regulation of dangerous activities on t.he reef flot 

(ReCer t.o Sea llancb Architecturn) Agreement) 

'The tollo\'ling points ",ill be t.ol.en into considcrnt1on in estab­

lishing a code for the maintenance of fncilities at t.be Uruno 

Project Site: 

a) noad",nys nnel Utilities: 

b) 

COUDunity facilities (public facilities, kindergarten, 

Meeting places') 1:1U5t be dOlle by the GovernClent or Guam. 

Public Zone (llc(lI, Deach, ProllienAde Zon(l): 

~luscum, botanical garden, fish pond or hutchery, aquarium, 

oechanical trQnspol'lation, information ct'ull'r, maintenance 

facilit.ies will be tahen cnl'e of hy dl'\'l')\'fH'r (SI.G) ond a. 

portion by the Govcrruucnt. of Guam. 
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c) SUbdi\'is~ull ftr~O nnd accessury t"acllitics \(1.1J. or tatUm 

core of by 6ub-dl:\'cloprrs ond users. 

lj-'j Disposal of \{nstc Hatcriols and Trash: 

It is ::lost. important not to destroy the natural cn'dronment of 

the ~runo Project Si t.c Gnd the problems related wi th the disposal 

oC trash and 'Waste IQaterials must be carefully considered. The 

di!t:11)3nl me:thod tlust be tied in vith the residents at the Project 

Site and the visitol's to the"site but must be carefully con­

trulled, similar to tbe seyo,e treatment methods and regulations. 

1'he nmount of trash 10'111 vary vith the nature of the radIi lies 

Bud cnn be divided into hotel and residential area where the 

dcmd ty is rarely high aud low dens! 1.y area such as tbe forest 

and oulctoor erell. Even though it Ny lIot be necessary to use 

on oir duct sy!ltt'ltl it will be neceunr)" to provide periodic 

\01l9te collection vehicles to gather trash and t.ransport it. to 

the incineration plant. for a densely poplliated area, but it 'Will 

be ditlicul t to accomplish this in the low density area and a 

now system tIIay have to be developed . Provision of trash enns 

and periodic collection cnn solve this problem but t.he following 

items must be taken into consideration; 

a) On Land: 

1) 

2) 

Place to gather empty cans. 

Automatic vending machine with the collection device 

for empty cans: It is expected that the enormous 

amount of empty cans will hove to be disposed daily 

and must be dhposed with the most practical anll 

economical lIIethoda. 

;) Small prcu to miniJUi%c volulle and transport them out 

of the site. 

11) ULilh"Liu" fir '·III).t,y efUUI rf,r fJOfll~ (ltb"r UNe (imngl­

naljvp 111.lIw). 
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b) (J rl'- --d., ?. ~/ " 
1) Tra,"h coli cct.Oll vessel. 

2) Tl'inl< of a game to collect trash by the visitors: Ask 

\~l •• nteer~ to collect trasl. in the reel area pcrioclically. 

,harding ruolley to thi! l,e,,"t collectors of titp trash. 

3) Burn the trash at a camp fire event. 

!.) Honument to absorb all sorts of trash: Trash cans. in­

cinerator and pressing equipment" could be designed as a 

show piece or a monument. The process of disposal could 

be sho,,'Tl to visitors. or the residual heat could be 

util i:r.cd for some other useful purposes, converting it 

to sound or light. 


