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DRAFT ENVIRONMENTAL STATEMENT
FOR
ACCESS EASEMENT ACROSS US AIR FORCE LANDS
TO SEIBU LEISURE (GUAM), INC.
FOR PROPOSED DEVELOPMENT OF LOT 10080

Summary 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
reviewed 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 10080, 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 10080, called the "Uruno

Beach Development," is a combination resort/recreational/



fesideﬁ;ial development, consisting of hotels; facilities for
indoor and outdoor recreation; cultural activities; commercial,
community service, and educational endeavors, and residential
units. The ultimate development of Lot- 10080 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 gite 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

raf-

mitigation measures as discussed in the eandidate environmen-
tal statement.

On the other hand, the development of this site will coffer
to more people, the opportunity to enjoy the unigue 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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H. DepartmentO f Health, Education and Welfare

I. The OfficeO f the Governor, Guam (A-95 Clearinghouse
Office)

J. Guam State His% ric Preservation Ofpice

K. Bureau of Planning, Guam

L. Territorial Planning Commission, Gugmp

M. Guam Envirconmental Protection Agengy

N. Department of Parks and Recreation  guap

0. Unlversity of Guam Marine Iab

P. Land Manage% nt Office, Guam
6. The Draft Environmental Statement was
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DRAFT ENV IRONMENTIQ L

STATEMENT

PROPOSED DEVELOPMENT OF LOT 100 8
0

BY
SEIBU LEISURE (GUAM), INC.

I. INTRODUCTION

A. General

The purpose of this Drart Enviro
nmental Stat
to examine the impact, on man and his en e

Vironment
an access easement to Seibu Leisure (Gua » Of granting

Sovernment Lands. m), Ine. across U.S.

ivate land
n ands n
orthwest of the U.S. Military Reservati west and

o
to possible development, NS on northern Guam

The sc
ope of this Draft Environmental Statement Includes
an exam
ination of the granting of the access easement as well
i 3
the proposed development of Lot 10080 as envision
e

d by
ibu Leisure (Guam), T
y )s Inc. in the "Master Plan, Uruno Beach,

am, For §
3 LG, Ine. and Seibu Urban Deuelopment Corporation "
]

pr
epared by Cabinet Ren Suzuki,

Government lands by the U.S. Air Force ¥
> Hich would

(o]
private lands on northwest Guam to deve o e

USAF as the "leag"

thlis Draft Environmental Statement for both of
the easement per se and the proposed private
development of Lot 10080.

The AF 1s only involved with granting of
access easement, and this can only be done after
it has had the opportunity to review what Seibu
Lelsure proposes to do and the comments from .
Federal, State and local agencies and the public
on this proposal. If Seibu Leisure 1s granted the
easement, any restrictions on the development would
be imposed by the Federal and local agencies, through
their regulatory processes, not by the Air Force.
However, the Alr Force may place conditions on the
use of the access easement itself.

The following Draft Environment,; siatement
1s based upon the earlier-mentioned Wster plan
report, Seibu Leisure (Guam), Inc. B o detalled
development plans or site plans at tqj time, nor
have they performed a marketing studygfor this

proposed development.

Background

1. Geognshical Setting

¥bm 1s located in.the Western Pacific
approximadly 3,700 miles from Hawaii, 6,000 miles

;‘rom SarFrancisco, and 1,500 miles south-southeast

.



1

most populated island between Hawail and th
e

P
hilippines, as well as being the largest ang

80
uthermost of the Mariana Islands, The 1sland

i
8 30 miles long, 4 to 9 miles wide, ang is

approximately 210 Square miles in area The

plate
au bounded by Steep clirfrs that eithep fall

directl
¥ to the Séa, or to narroy beaches fringed

~-24 -

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 fecet
in elevation. The west coast is bordered by a narrow coastal
lowland in most places, and the east coast by limestone cliffs
100 to 300 feet high. Reefs surround the south half of the
island, and they are cut by numerocus 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.
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.



five-month
wet s
tason. There ig No certainty to the
wet seg-~

on the west coag
st near Apra ja
arbor to more th
an 110 inches i
n

rent that sweeps by the island from east ¢q west. This great
t | 2 ea
‘urrent is responsible for much of the energy that flows alo
n

the coasts. It splits at the northeast corner of the island g
%nd Streams along the €ast and west Coasts of the island ag
“hown ip Figure 3. g the stream moves along the western
coast, the near shore Portions of the streap are distorted and

orted an
forced into complicated eddy systems by prominent headlandg

ind local submari
ne topography. The
‘ Se€ currentsg may als
0 alter

their flows because of seasonal changes in strength and direc-

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

plicated 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 margin) water movement is gen-—

erated 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, and then re-

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

channels through the reef margin.

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

Following the Spanish-

quently claimed by Spain in 1565.
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



PROJECT DESCRIPTION

in the u,s, Co
ngress by an elected, Non-voting del)
egate to
A. Proposed Action

The propoused Uruno Beach Development of Lot 10080 as envi-
for an

the U.5, House
o of Representati
ves. Although gy
amanians are

U.S. citize
&ns, they do not vote in the y.g nati
v onal elec-
sioned by Seibu Leisure (Guam), Inc., for which a request

tions.
Guam'
o i Culture jg distinctly different from that of the access easement across U.S5. Government lands has been made to the
9. Mainl
o and, reflecting a blending of the influences of n.S. Air Forve, is described in the "Mactor Plan, Urune dea h
nis b
T: sh, Luropean’ Filipino, and even the Beisttal SiTtures cuam For 510, ITne. and Seibn Uil Deve lopmert Coopay st 0™
e indige .
tals F-f Aous Guamanians are distinctly different from Orien ket B Balivol: i Sumable TS b Deaair g '
ilipi .
TEfe;rej tplnos’ Caucasians’ and Malayang, They are generally combination resovt/recreartonal/residenial davelopwent, cor s iy
I '.II
o ChamOrros", and comprise aPPIOXimatelY 56 per- of hotels; twilities for indoor aml eutdoor recreation: —ulearal
activities; commercial, community scrvice, and educational .« wle -

cent Of - .,
the island Population.
ors; and residential units.

An isolated mi
coldted military oyt
POSt only a fey
years ago, Gua
m
The project site is located at the northwestern extreme of

now boasts the hi
ghest income ang
standard of livi
ng in thisg
Guam, near the U.S. Air Force's Northwest Field and the U.S$. Haval

region of phe worl
d. It 1s pow :
a4 tourist destina
tion, with
Sce Figure 4. The project site

Communication Station at Finegayan.

more than 2
1200 modern hotel rooms, During the §
€ Southeast
is approximately 16 kilometers from the Guam International Airport,

Asian Confli. )
“C, Cuap played a
major strate
gic role with 4

approximately 22 kilometers Erom Agana, and approximately 15 kilo-

meters from Tumon Beach. Lot 10080 has approximately 145 hectares,

with approximately 3,300 meters of shoreline.

the Westery p ‘
acilic area
The project site is presently undeveloped and zoned for agri-

The site is comprised of a strip of coastal land

10 years. geagy
= 3 grn 1960 and 1970
v th
€ Population of Guap in- cultural use.
I approximately 460-610 meters wide and uwver 3 kilometers luig (sec

varies from va level to

creased frap approxi
Pluhlmately 67,000
’ to 85,000. The
3 Present
The eleviat ion

Picture Nos. 3 through 6).

Population of gy,
m is near 103 000
»YU0, including the military
rising from sea level at the biach and becoming steep-

P0pu1at:ion of Guam
150 meters,
er as vne moves inland toward the precipituus eliff that forms the

inland border near Route 3. There is am arca of moderately sloped




land, parallel to the beach, which is from 300 to 460 meters wide,

as measured {rom the vegetation line to the base of the cliff.

There is no means for vehicular access to the beach front area or

the site at the present time.

Seibu Leisure (Giam), TIne. (hereinafter called SLG, Tnﬁ.)

identifies thyoey phases of coustruction in the Master Plan beyond

which it is net Cledarly defined as to how or when the ultimate de-~

velopment will be accomplished. The ultimate development of Lot

10080 includes the censtruction of 6 hotels with some 2,500 rooms;

an estimated 1,250 housing units consisting of condominiums, ter-

raced housing and individual houses; a transportation system con-

sisting of roads, mechanical transport system, pPromenades, and

waterway; indoor and outdoor recreational facilities; cultural fa-

cilities, such as a museum and a botanical garden;

facilities, Including police and fire stations, and medical clinic;

cuimercial facillties, including shops, markets, restaurants; chur-

clvg and schools; and (wo Sewage treatment plants. Figure 5 shows

the layout of the ullimate development.

The identifiable three phases of construction would span a

period of time from 3 to more than 10 years. Phase I would include

the construction ol = 350-room hotel on the plateau with Supporting

commercial (acilities, a swimming hole, a cable car system, access

rvad and parking, with associated sjite beautification. Utilities

for the ultimate development would he provided from Potts Junction

and routed along Route 3. Figure 6 shows the proposed location of

the Phase I work.

community service

¥ t by
Phase IT would include an access road from the plateau to 'he

bottom of the cliff and a north-south road at the bottom of the

1iff. Utilities would include a water storage tank and pressure
cliff.

reducing tank; water distribution system; electrical distribution
system; and sewerage collection system and sewage treatment plant
and effluent disposal system. Two hotels are proposed under Phasc
IT: a 400-rcom hotel with associated entertainment facilitiers, and
a 250-room hotel with restaurant and club. Site beautification will
continue. Figure 7 shows the proposed improvements under Ph o Ti.

Phase I1I would include the extension of the north-south ruad

at the bottom of the cliff to the northern property limits and
construction of approach roads to the beach front. A sceond scw-
age treatment plant would be added in the northern area of the de-
velopment. Various facilities such as market, shopping vcenter, ao
outdoor recreation center, etc., will be included in this phase.
The construction of residential facilities would commence. Marina
and associated marine facilities would be constructed as they are
approved. Figure 8 shows the Phase III additions.

The Seibu Master Plam also ideutifies a "Final Phase'" which
calls for the continuation of the development and beautification
in each of the "zones" within the project site where development
was initiated earlier. Development of certain areas for residen-
tial use would be contingent upon arproval of additional access
routes from Route 3 to the proposed sites,

The estimated cost of development through Phases 1 and 11 is
in excess ol $51,000,000. The cost of constructing the Phase III

improvements and beyond are not avallable at this time.



B. Existing Environmentql Setting

1., Aesthetics

The existinyg vi
e existing visual characteristics of the Propused it
d site
are governed
g ed by topography, vegetation patterns and land use

Lot 10 v Proje
080, Lhe project site, comprises a long narrow strip of

coastl i approsimately 3 kilome

elevation of some 130 to 200 meters. Seaward of the escar
SCC [)-

inent is ; '
1s a gently to Steeply sloping ledge, averaging perhaps

200 25 5 wi
Lo =90 meters wide. [n Sume places, this area is broken

into teve sLing
everal distinog terraces as one moves seaward

For L i
mo-t of its longshore extent, the site ig bordered by

a whit ¢
lte coral sand beach, perhaps fifteen to twenty-five metars

f .

eral points by rocky limestone outcroppings extending nearly

to the sea.

Vit
tually the euntire site is covered with dense vegeta

tion, including the Steep cliff areas, as well as the more

line. (See Picyupe Nos. 1 apd 2.)

T ‘ - 4 . =
he vegceratiye community will be described elsewhere in

mor ai SPHES T
e detail, and cougispg of 4 typical limestone forest al
. -
thou ‘ati
gh the vegetative Pattern scrongly Suggests major human

planting activicy, particularly in the case of a large
coco-~

nut Brove ntiyg LhL’ SthE ||.“\I 1L‘nghly Etonl one h{llf to th

thirds of w
rds ol the way toward the southern end of the site

-10-

ters long and roughly 500 meters

Due to the topography, trees, and restricted access,
viewshed from or to the project site is currently limited.
Spectacular long-distance views aéd exposure are, however,
attainable from the top of the ridge-line which is presently
accessible on foot. Principally because of terrain and tall
trees, long-distance views are rarely attainable on the more
gently gloping 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 west.

Of fshore, the entire coastline is bordered by a rich,
varied and essentially unspoiled reef community. The celorful
reef fishes, numerous and highly varled shells and other inver-
tebrates, including numerous angmones, sponges, and many kinds
of living coral, offer 2 profusion of color and motion. The
clarity of coastal waters in the area, combined with these
visual resources, provide excellent opportunities for skingjy-
ing and underwater photography.

The entire project area presents a virtually unspoiled
appearance with very few gross indications of human activity.
The trail accegs down the liff faye is almost completely ob-
scured from view by dense vegetation. There is no road or

vehicular aciess to thp beach pr shore areas. The areas to

-1i=



th :
e north of Lot 10080 are used at the present time for re

creational and military Purposes. An unimproved road fr
. om

the Naval Comriimications facilicy along the shoreline to th
(8] (]

northern boundary of Lot 10080 is obscured from view by th
e

d ] .
ense vegetation, Similarly obscured are several dwelling
s

and livestock enclosures which are present. The only i
. evi-

g - .
ence of human activity in the beach area is the wreckag
e
of W i
a World War 1T vVintage aircrafc, a relic of the intense

fighting in Guam at that time,

t «
ensi ve (]l l’(]]l) b4 i | diln o C dmor (o] cu ure Sece ectio!‘l

I1.B.4, i
) dating, in most cases, from Pre-Magellanic times and

scat
attered Primarily throughout the lower portions of the sit
e,
Ext
Xtraneous noise and noticeable air pollution problems are

vi
rtually absent onfsite, although occasional alrcraft acti-

’

vity ma Z i
¥y may have short-ternm negative effects on noise and air

quality.

As a w 3 i
hole, the site ig characterized by abundant aesthe-

tic resourc y
es. There are spectacular views of Steep cliffg
?

white 3] L
sand bearhta, a magnificently varied coastline and an
L]

unexcelled shallow-water reef flat, Additionally, a number

of interesting and visually contrasting features are pPresent
These include color and textural variations between different
parts of the vegetative community and exposed rocky escarp-

ents, ¢ antlv oK i
» constantly cﬁanglng patterns of light and shadow from

=12~

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-existent, with the exception of the occasional air ctraffic
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 Biclogy (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%Z of the vegetation found on the northern half
of Guam.

Because the proposed site is relatively inaccessipjle,

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

-13-



plant species)found in the project area, is appended to
this statement (see Appendix A).

Of tlie 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:

Discocalyx megacarpa (otot).

Eugenia thompsonii (Atoto).

Ixora rriantha.

Planchonella obovata (Lalahag).

Terminalia littoralis (talisai-ganu).
Fauna |

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 of 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.

Pluvialils dominica fulva. Pacific Golden Plover.

Gypis alba candida. White Tern.

Ptilinopus roseicapillus. Marianas Fruit Dove.

Stieptopelia bitorquata dusumieri. Philippine Turtle

Dove.

=[&

Gallicolumba x. xanthonura. Wh ite~Throated Ground

Dove.

Collocalia inexpectate bartschi. Edible Nest Swiftlet.

Halcyon c. cinnamomina. Micronesian Kingfisher.

Dicrurus macrocercus harterti. Black Drongo.

Corvus kubaryi. Marianas Crow.

Rhipidura rufifrons uraniae. Rufous-Fronted Fantail.

Myiagra oceanica freycineti. Micronesian Broadbill.

Aplonis copacus 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

Physical characteristics

The beach from Achae Point to just south of Falcona

Beach is roughly 10-15 meters wide, extending from the

] e




The beach i
S composed fostly of unconsolidated bioclasti
e

»

» Simil
milar to that described by Jones and Randall (1973)

up

cona Beach,
Remnant patches of raised limestone are al
so

Scattered along the shore
The i y =
€ 1nner reef flat {is roughly 10-15 meters wide and
b

consists of bioclastic beach deposits
3

mostly Acropora
rubble, mollusc shells, foraminifera, apg coral sand The
moat system ig shallow, between 1-1.5 meters deep, and
Poorly developed. There are numerous small freshwater
Tivulets, éspecially noticeable at low tide, tunning from

the
shore and rocky headlands intg the moat and there is

in appar
PParent layer of freshwater on the surface in many

places.

meters wide a
nd has numerous scattered patches of exposed
e
limestone,
In deeper areas, the substrate is covered p
¥

the staghor
g n coral, AcroEora hebes, This coral forms

dense, f1 at-

outer reef flat, adqi
x tionall
Y, massive Porites micro-

(o]
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along the reef flat. There are large deposits of broken
Acropora branches and other coral debris creating small
patches of sand-rubble substrata.

Randall and Holloman (l974) provides a general des-
cription of the reef flat and offshore zones (a hydro-
graphic survey map is attached as Figure 9):

"A narrow cuesta-type of algal ridge forms an

elevated hummocky region at the reef margin. This
ridge is solid and massive and is cut by short
shallow surge channels. Th_,re is no room-and-pilla
development at the reef margin and reef front zone
comparable to that found on the southeast side of
Ritidian Channel. The reef front is cut by a groove-
and-spur system along most of the section, although at
some locations considerable development of coral-algal
knobs and bosses is taking place on the upper surfaces
of spurs. The reef front appears to be somewhat in
equilibrium as far as outward growth and erosion are

concerned. The 55-foot submarine terrace is present

along most of the section, but it is narrow and ir-
regular. At some places there seem to be relic fea-
tures such as grooves and channels at the seaward

margin of the terrace which resemble a sunken reef-
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Br.
[he outer part of the reef front, submarvine 1og -

— . & ..
ce, and seaward slope zone was heavily infested by

&;ﬂy]&HJSE.RJHQSE in 1969 along this entire sector

Mostl ol the reef building corals were killed in all

Mtee frinvine A
three fringing reef :ones as a result of predation by

Lil--'" 15
woe starfish. Wave and surf action prevented inten-

sive starfish damage i i i
g¢ in the reef margin and inner pare

o - .. -
£ the reef front zones. Rich coral growth is more or

lesg e ic i
56 restricted to this narrow wave-assaulted region

at the present time. Recent surveys show that re-

colonication of the dead coralla surface by calcare-
ous red alpae in the reef front zone has maintained

the structural integrity of the colonies. New coral

growth from planula settlement and small patches which

survived the initial starfish predation was also evi-

dent in the affected zones during this survey,"

lﬂyﬂg;nmvement

Dye studies carried out during high tide in April 1975

o SR
showed northeasterly ovement, parallel to shore at all

Ltransec Te : '
ransects. The Inner reef flat zones showed strongest

movement at Transects 1, 2 and 4 (see Appendix B). Water

movement over the inner :nd outer reef flats at Transect 3

w. '~ H = -4
as relatively similar, with movement over the outer reef

flat slightly faster. The dye at Transect 4 nmoved north-

casterly anl then exited ar a rocly headland approximately

=18

200 meters northeast of the drop site. This outcrop di-

verts the water and Ls hazardous, especlally during high
tide, when volume tramspori is greatest.

The dye studies on April 5, 1975 were conducted dur-
ing a period of heavy surf (1.5-2 meters), causing high
increased the rate of water

turbulence which, in turn,

movement. In general, the dye studies indicate strong
along-shore movement, especially during high tides and
heavy surf, creating hazardous swimming conditions as
close as 10 meters from shore.

The low tide dye studies showed considerably less

mo vement than during high tides. There was no movement

of water at Transect 1 and the dye was visible for over
one hour. With the exception of the dye patch dropped at
Transect 2, water moved in a northeasterly direction par-
the water moved in a

allel to shore. At Transect 2,

southerly direction towards shore. The slow movement is
primarily caused by the minimal drainage during low tides

when extensive sections of the reef are exposed.

Offshore currents

Drogue studies were conducted ! (1.6 km), 3 (4.8 km)
and 5 (8 km) miles north of Ritidian Point by the Navy
Oceanographic Office (Huddell et. al., 1974) on February
24, 1971 and August 26, 1971. They state that "During

February, surface currents appeared to be relatively
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weaker; no movement at all was observed 5§ miles (8 km)
north of the point. Currents within a mile of Ritidian
Point showed a more easterly component during both winter
and sumner 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 current studies indicate a general south-
westerly flow except for the morning drogues which moved
north from both stations on the two days. Most drogues
in our study were affected by the wind. The more protec-
ted location of Starion 2 {south of Uruno Point) probably
accounts for the slower movement of these drogues as op-
Posed to the northern drogues which moved 1ip excess of 1
knot in one instance. None of the drogues ran aground on
the reef; however, these from Station 1 traveled closely
parallel to the reef margin,

The prevalent southwesterly trend follows 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 Ritidian seems to contradict this.

In trying to correlate the peculiar northerly drifts

with the tidal cycle (since the drogues 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

tidé 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 bilology

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

2



outer reef flat are Microdictyon okamurai, Boodlea com- |

posita, and Polysiphonia sp. Turbinaria ornata is the

obvious algae on the reef margin which is comprised pre-

dominantly of Porolithon onkodes. 1In 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 Gal-

axaura marginata, Tolypiocladia glomerulata is the domi-

nant alga on the reef terrace along both Transects 5 and

6. Halimeda discoidea is distributed sparsely on the
reef slope which is covered with coralline algae.

When the benthic algae are considered as a whole, the
sur{ community is by far the most dominant and seems to be
in ample abundance to serve as food for the herbivorous
fish population on the reef terrace.

Corals

Table 3 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 relative density, frequency, and total density

for the reot terrace corals.

.

Small branches of Acropora hebes and a few small
Porites folonies Comprise most of the living coral in the
inner reef flat. This zone is mostly rubble and sand.
The dominant coral on the outer reef flat is Acropora
hebes where colonies form extensive thickets. The other

motre common species are Goniastrea retiformis, Pocillo-

pora damicornis, and Psammocora contigua. The 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 Montipor-

conicula. Another encruSting form, Montipora tuberculosa

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

Pocillopora sp.

The reef terrace experienced heavy Acanthaster
planci predation (Chesher 1969, Tsuda 1971) and numer-
ous dead coral colonies are evident.
Fishes

The reef flat area “f Urun® Point ¢ontains a varied
assemblage of typical tlopical reef fish species (Appendix
B, Table 6). Tourist orieated 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 divers. The opportunity to observe such colorful
fishes as the butterflyfishes (Chaetodontidae), damsel-

fishes (Pumacentridae), 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.

Holothurians J

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. §. 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

Acropora hebes in the outer reef flat of Transect 3. 1In

these areas, it is the most numerous holothurian, reach-
ing estimated concentrations of over 75 individuals per
10 m?. Precise counts were not possible at the time of
the survey; however, these holothurians are quite inter-

esting in that their distribution seemed very distinct.

=2k
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This may indicate narrow habitat requirements for this
organism.

Bohadschia bivittata and B. argus are present in

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 macroinvertebrates

A checklist of the other common macroinvertebrates
can be found in Table 7, Appendix B.

Existing regulations

Pursuant to the Federal Water 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
project site is classified "AA". This classification is
quite stringent, in that it does not permit ;ny degrada-

tion or pollutant discharges in regions so designated.



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.

Archaeolu&ical and Historical

Lot 10080, particularly at lower elevations and on the
terraces nearest the beach, is ri h in archaeologi.al remains
and was apparcntly heavily populated in prehistori. times.

This area has been investigated several times by professional
archaeologists (Thompson, 1932; Osborne, 1947; Reed, 1952)
during the last forty years, and there appears to be unanimous
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 remalins of
structures built by the ancestors of the Chamorro people, per-
haps ,enturies before the arrival of Magellan in 1521. In-
cluded among these remains are a wide range of stone structures
and smaller objects including at least twelve sets of latte
stones in vari, - .tages of repair, several rock shelters, at
least five wells, pottery fragments, stone and shell tools,
mortars, and the skeletal remains of former inhabitants. Ar-
chaevlogical site survey records describing the findings of
the Guim S 1, ey ‘leam of the Bernice P. Bishop Museum and other

recent investig,tions are included as Appendix C,

Dl

able
Several factors combine to make the site of consider

interest and importag e archaeologically:
(1) The arcif: ts are present in large quantity andhigh
concentration.

(2) They have not been greatly disturbed by unskilled
amateur archaeologists. v

(3) They have been studf d by several professionals over
a period of several decades, so that there is already
a substantial beginning to the task of interpreting
the information contained in the site.

(4) The major artifacts, esl;zC ially some of.Lhe lates
and the well sites, are in restorable conditionand,
therefore, have added importance as oﬁ of the éw
areas where it would be possible to reconstructmost

of the elements of prehis toric village life Tiing
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 the
reconstruction of village habitation and settlement patterns un
the island. Extensive excavations are recommended both for the
restoration und the reconstruction of the early to historic
village patterns."

We have reviewed available records, investigations and pub-
lications and, based on the information contained therein, it is
our opinion that the Uruno area is one of the six most imporrant
archaeological sites on Guam.

The well-documer.ted archaeological importance of the site
has led to its inclusion on both the Guam and National Reglis—
ters of Historic Places.

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 site, the problems of man-made wastes, both liquid
and solid, are for all Practical purposes, non-existent. There
are no habitable structures on the site at the present time.

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

walking along the shoreline or by boat. There is very little
man-made "litter" 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 does not appear to be a significant problem from

the standpoint of degrading the near shore waters because of

the h igh porosity of the limestone cap. There is evidence of

seepa ge of fresh water along nearly the entire shoreline of

the p roject site.

Air

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 Barrigada 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 man-made develop ment has taken place and, as a re-
sult, 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
freshwater 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 surfac, stands at approximately 1.5
meters 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-
ing 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 tramsition, 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,

The rainwater makes its way to the freshwater lens
through limestone of varying buildup. Near the shore-
line, the limestone structure is often quite openm, 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 sand 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 imto the
lens and pumping from it. The water is basically of good
quality, with occasional high chloride (Clz) 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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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 commercial purposes
so near to the shoreline.

The producing wells nearest the project s ite are lo=-
cated at NCS Finegayan, Potts Junction, and Ag

afo Gumas,

with the well closest to the shoreline approxi.mately 2.100
»
meters inland.

Noise

Since the Lot 10080 site ig currently uninhabited, man-
made noise generated on-site ig virtually non-existent. There
are no man-made permanent stationary sources of noise emission

on Lot 10080, and noise generated by occasional beach visitgrg

and others is generally insignificant. Data on background

sound levels are lacking but, based on site visits, it is clear
tha, signlficant background poise levels exist as a result of
wind action on vegetation, (Under typical wind conditions, the
gound generated by wind apg vegetation is predominant over most
of the site.

Wave ation is typically an important contributor to ambi-
ent sound lyels, although it is frequently masked by wind
noises onlya few hundred feet from shore.

The oby human activities with a significant impact on am-

bient noiselevels are alrcraft operations. These are typically

~32=
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of short durat ion and infrequent, due to restricted use of
Northwest Field.

Ambient noise levels along t pe proposed access easement
portion of Route 3 appear to be 80 peyhat lower than on Lot
10080, though sound measurements ar @ lacking. Noise generated
by traffic along Route 3 has not bee n quantified, but would
appear to be of minor consequence, Si pce the military lands
through which it passes are largely u pjphabited. Existing
sound levels do not appear to have any def terious effects on

current or proposed military operations.

Utilieies Systems

Utilities discussed herein are water, sewerage, power and
commun;cations. 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-
cilities 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 exceed-
ing 300 vehicles per day. A 48-hour traffic count at Potts
Junction, furn; jed by the U.S. Air Force, is shown in

Figure 10.

Portiong f Route 3 north of Potts Junction approach the
edge of a Class 7, 50,000 pound bomb blast clearance zone, and
portions of Route 9 in the vicinity of the Agafo Gumas Wells
gncroach into a Class 7, 250,000 pound bomb blast clearance
zone,

Becaus, vf electronic emissions, the transport of explo-
sive devi.ss on Route 3 north of Potts Junction is a hazard.
Coordinatjon with the U.S. Air Force muét 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
forecasty indicate no significant increase in traffic volumes
in the next 15 years.

Electronic Emissions

Adjacent to, and completely surrounding the proposed de-
velopment site at Uruno Beach, is a complex of military in-
stallations consisting of the Northwest Field of Andersen Air
Force Base and the Navy Communications Station (NCS) at Fine-

gayan. At present, aircraft operations on Northwest Field are

w3

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 satellite 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/m?
b. 8.025-11.7 GHz = -150 dbW/m?
c. 12.50-12.75 GHz = -148 dbW/m?

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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regarding the military functions that require the use of these

frequencies and the manner 1in 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, 25.5% of
the total 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 assoclated 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

|

March 1974. The tourist industry 1s 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 laigely by alien
investments, has Created a demand for additional workers in
all employment sectors. However, the three 1argest employ-
ment sectors, namely, government, construction, and tour-
ism, are responsible for most of the additional jobs.

The growth in the number of jobs has exceeded the
supply of available skilled work?rs in Guam, thus neceséi-
tating the importation of workers from off—isla&l. Most
of these imported workers are non-residenL aliens brought
temporarily into Guam and used primarily in the construc-
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 397 of total
civilian employment.

Tax Revenues

Government operating revenues give a good exapje of
the expansion of economic activities om Guam. 1In Fllgﬁh’
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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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:8.;

thus, personal and corporate income taxes provide a sub-

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

incume taxes 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 47 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, amuéement, 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 co;t 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 that Japanese foreign travel is expected to con-
tinue to grow substantially during the next several years.
It is reasonable to assume that Guam will continue to at-
tract a significant number of these travelers for many
years to come.

Guam, thus far, has not attracted substantial toucr-
ists from other areas. However, her status as a Duty Free
Port with 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 Territory
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 construction of hotels and tourist-related facili-
tie,. I'bhe number of hotel rooms in Guam has grown from
267 in 1967 to over 2250 in 1973. Other tourist-related
facilities 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 in Japan, will see the continuation of the strong

growth rrends observed during the last decade.

HIll.

PROBABLE ENVIRO NMENTAL IMPACTS

1.

Aesthetics

A,

B.

Short-Term Impacts

During construction, considerable earth-moving and related
construction activity will occur, all of which will tend to im-
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-

t in, the aesthetic impact of construction will probably be
minor.

Long-Term Impacts

Long-term aesthetic impacts will primarily reg,jt from the
construction of numerous structure? including, perh&ps, SeVaral
hotels, a number of private resi&ucces, recreation and suppo .,
services buildings, roads, an aerial tramway, ''swimming hole",
marina, and perhaps other unidentified structures.

The aesthetic impact of these structures, individually and
collectively, will depend to a major extent upon both their ar-
chitecture and their precise location, vis-a-vis major features
of the topography and the terrain, as modified by existing vege-
tation.

{
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 will

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 intace,

and structures are kept lower in height than the tops

of the forest canopy, visual impacts will be minimized.

Proposed development plans call for extensive "environmen-

tal cleanup" which probably 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

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

tive and negative aesthetic consequences, depending on loca-

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

created, particularly when the pProposed 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 shpuld 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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Terrestrial Biolopy

A, Flora
Constrg tion of roadways, utility lines, treatment PLi g s

and building, 411l result in destruction of plants and tre .

As noted in g tion 11.B.2., no endangered species were fo g
in a huldﬂirfl roconniissance of the area recently, but se o

cpAl rare oo i s were encouitered.  The "Uruno Code", pact ¢

the Maste Plan, mentigns that regulations governing the "de_

struction or mving of egetition” will be included in the pro-

teclive cod, B, Lo adopted.
5 Y4a v & I

0

B. kauna

Alons witp clearing operations and constyy rjon of facili-
ties menti,n.d tlove, habit.ts anl nests of apinals and birds

will be distutbd or destroycd. The Guam Depqrrment of Agri-

culture has advised that there are ny kpnown rare or endangered

ipecics ol v lgl te in the arva. AS for the flora, the "Uruno

tude' mentaone, gnder the Basic Plan gor Environmental Preser-
vation and 't . t¢~tion, the nced Lo pryrect animal life exigg-
iay on the prog et site.
Herine Envireament
Development ol Lot 10080 will UrgatlYimprove access to beach
and reef areas, and will appreciably incrgge the use of these areas
by residents and tourists alike. [mpactS resulting from this use

way  inelude:

0 Major constiruction impacts due t¢ garina and swimming hole

construction,

i

o Etfects on reef commmity due to effluent discharge.
0 Minor to significant damage from overfishing; vandalism;
shell, and coral collecttion.

Construction

Construction activities, e;pecinlly for the marina, swim-
ming holes, and possible sewer uutféll, could have significant
effects on the reef community. {nnétructinn will effecrively
destroy that part of the reef where construction takes place.
Construction activities would hav. a short-term negﬁtive impact
on adjacent areas due to increa?;d siltation. Silt can adverse-
ly affect corals, as well as a number of other invertcbrates,
and some fishes.

The area affected by potential construction is not large
compared to the overall -rea oé the site, hlthough relatively
undisturbed reef areas are an important, limited, and non-
renewable resource on Guam. Because plans for construction
are not well defined at present, there is insufficient infor-
mation available to define probable construction impacts more
explicitly.

Effluent Discharge

If treated sewﬁge effluent is dis;harﬁed into shallow
coastal waters, some elfect on Lhe biota ~an be ejpcéLed. The
magnitude of the effect will depend upon the nature and quan-
tity of the effluent, the location and the depth of the out-
fall, particularly as these £ tors alfect the dilution and

dispersion of effluent in the vicinity of the reef.
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In the case of "tertiary" treated effluent as proposed by . " " .
Growth of thick algal or "seaweed" mats in inter tjdal

the developer, the major potential cffect on reef communities
and beach areas can cause aesthetic problems, both be cgyse

is the stimulation of growth amon rimar roducers, includ-
% BE 72 d of the visual effect and because of thé odors caused by the

ing both phytoplinkton and attached macroscopic algae. Treated
8 Phytap P 8 decomposition of the material. Any of the effects me prioned

sewage efflucnt represents an ideal autrient source for algae i
& J ’ Bl above are probably inconsistent with existing regulat {gpns

and growth rates in relatively sterile tropical waters typi- ;
k - P = governing Class "AA" waters and would be prohibited.

cally exhibit a strong and rapid response to an increased sup- o
C. Increased-Human Usag  of the Area
ply of available nutrients in the vicinity of a new outfall. . g
Increased utilization of the beach and reef arcas by

The mapnitude of this effect is a direct function of the . . . ML e,
residents and tourists could have a significant impicL on

concentration ol nutrients in the arca under study. I dilu- .
| certain components of th¢é reef community, especially those

tion is high and currents carry the effluent generally away .
species with aesthetic, food, or other commercial value,

from shore, the e¢ffect can be minimai. [f dilaution is inade- f . .
Beach users can be expected to [ish, collect shells, and

commit minor acts of vandalism. Sinc¢e many desirable shells

the stimulatory eflects of the added nutrients can be quite

quate, or if the effluent is for any r ason carried shoreward, ]
i and corals are present in small numbers and require a fairly
|

severe., Existing current data are inadequate to predict the
® . d P long time to become re-established, overcollection can rapid-

ffects, if . : 2 discl . . .
cffect if any, of such an effluent discharge { ly deplete existing stocks. Such depletion has biological

Increased algal growth can affect the reef community in - ;
B 5 and scientific, as well as aesthetic¢, consequences. [mbalan-

several ways. Attached algae can adversely affect the growth . 3 :
’ ! % 4 & ces caused by overcollection can require many years to correct,

11\5 5L 1 4 i -
af mumnis by physieally Interiening, sith feeting-ond by teise and can have a serious effect on populations of plants and an-

ing light available r ioti : .
ing ght available Lo the symbiotic algae upon which many imals that remain. The value of an area for scientific study

vorals dopend for an important part of thelr energy require= can be quickly destroyed in this way, as can its desirability

ments.,
from an aesthetic standpoint. The proposed development can

The: Insrehsad quonticy of plant marepials Rvedlabile mdy be expected to result in some degradation of the reef commu-

stimulate population increases among herbivores. The change
nor & ) nity, as outlined above, although the magnitude of the effect

vould, t likely, b i t - :
WRHLEs 03 e = bighly stimulatory toenly a.ftew Spe will depend upon many factors, including posted and enforced
cics, and substintial local imbalances in populaticn of the

reef community could result.
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rules regarding collection;
traffic; available facilities;

preferences of visitors,

volume of tourist and regident

background, interests, and

and so on.

Mitigating Measures

(1)

(2)

(3)

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.

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 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. 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.

However, a sufety measure must be included in case the
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(4)

(5)

treatment plant malfunctions, thus bypassing raw sewage
into the nearshore waters. Further drogue studies must
be carried out over the reef slope directly off Urunp
Point at different times of the year.

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.

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 seasonal variations in biological
populations, and variable current patterns during a yearly
cycle.

It is, therefore, recommended that a one-year moni-
toring program be condu“ted 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 1s now the case.

4, Archaeological/Historical

A. General

The development plans put forth by Seibu fecifically

call for the protection of archaeologic remains, poth 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 developmen t of the Project site is not
scheduled to begin perhaps fo r several Years, it should be
possible for the developers t g carry out a planned program

o
f construction without any s erious adverse effect on the

archaeological record.

T
here 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 abundance of known archaeo-
logic remains strongly suggests that there may be abundapg
archaeologic resources buried throughout the site which might
be severely impacted during earth-moving and other constyryce—
tion activities. '

During sudlearth-moving operations, fragile remains
(probably incling skeletal elements) would be elither imme-
diately destroywd, or significantly changed in position,

Since the position in which archaeologic remains are found is
of such great importance in interpreting the significance of
the objects thanselves, changes in relative position can be

nearly as significant an impact as physical destruction of

the objects.

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 comstruction 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.
“Again, 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 lo-

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 development 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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Mitigating Measures

Preservation of existing archaeologic resources will re-

quire close cooperation between the developer and local gov_
ernmental agencies. Appropriate officials of the Government
of Guam Department of Commerce should be notified far in ad-

vance of proposed construction, and should be given time any

access for observations, documentation and salvage operationg

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 cleaf fill (at least a
foot deep) may be placed over the surface of the site with
a suitable marker layer, adequate location information, ang

photos of the site by the qualified archaeologist.

Numerous methods can be employed to restrict public ac—
cess before and after construction. Construction persongay
should be instructed not to remove archaeologic remains grop
the area and should notify an archaeologist whenever remying
are encountered.

Provision shaild be made to have a qualified archaeolo-
gist on call durig periods of major excavation, with author-
ity to halt earthmoving and/or construction activity if
archaeologic remahs are encountered.

It is recommeded that an additional detailed survey of

the area be conduged by the developer and/or agency prior to

the planned area @velopment.
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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 e ach confer a measure of protection, although close
cooperation b etween the developer and government are mandatory
if the integr ity of archaeologic remains is to be maintained.

Also, the 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-
panied by the careful and technically well-supervised on-sit®
reconstruction of existing latte, well, stone habitation, an
other large structural features. The reconstruction should
be on the original sites, if possible, use existing origina1
materials, and be integrated as a part of an interpretive
program to inform the interested public about the features B

prehistoric, as well as more recent, Chamorro village life.



5.

Liquid and Solid Wastes

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.0.D. and 20 ppm suspended solids. It is assumed that the ef-
fluent will be chlorinated. Extent of the "tertiary" treatmeant
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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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 1s 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.

Soll d Wastes

Although not specifically adiressed 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.

Shog-term probable impact from the proposed action would be

the creaion of construction dust during clearing, grading and

trenchingoperations, and the emission of exhaust from construction
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equipment. Dust during the comstruction 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-
signe;, 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 jptroduction 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 devebpment, as set forth in the "Master
Plan, Uruno Beach, Guam, for SLQ, Inc. and Seibu Urban Devel-
opment Corporation" inclugs grading, paved roadways and
buildings, all of which will change the present surface con-
ditions. As outlined in Se¢ijon II.B.7.a., channelized run-
off is non-existent under nagral conditions as rainfall
penetrates rapidly into the gound through permeable lime-
stone. .The following impact onthe surface water is envi-
sioned as a result of the planng development.

(1) _Graded K eas Um aved Withyt Topsoil

Initial v, permeabiliy will be enhanced by remov-

al ot silty surface layers. It is expected that this

(2)

[~ " ' :
ondition will qulickly reverse as sllt [rom nearby con-

strJ:tion runoff will be deposited on these surfaces dur-
ing the infiltration process, thereby approximating, in
time, naturﬁl 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
code discussed as part of the Master Plan, recognizes ds
need for regulations concerning "earth moving" and "des
truction or moving of vegetation". Put into effect, the
resulting erosion control measures would likely reduce

the transport of silt.

Graded Areas, Paved or With Topsoil

The effect of paving or topsoiling is to seal com-
fdetely (paving), or partially (topsoil), the surface of
fhe limestone. This would prevent rainwater from infil-
rating and create storm water runoff which would then
lave to be channeled to other permeable areas for dispo-
dtion. The location and intensity of natural infiltra-
ton would thereby be changed. The Master Plan provides
Hr lined dicch(es) along the access road and collection
ad conveyance of runoff to a '"pond" or "collection res-
avoir" for possible emergency back-up water supply. In
this case, the majority of such runoff would be lost as

wurce 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-
veyin“ and collecting systems, runoff waters may reach the
nearshore (reef) waters and contribute to the pollution of
those waters by silt and other contaminants.

Groundwater ‘

The events outlined in Section IIT.7.A. directly impact on
the groundwater, in that the location and intensity of infiltra-
tion would be changed. 1In 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 impact on the groundwater would be the demand
for domesric warer supply by the development. This supply
would have to come from the groundwater, and since it cannot
be developed on-site due to nearnmess to the shoreline, it would
have to be supplied by well(s) located off-site and conveyed to
the site by pipelines. The average daily demand of 1.67 mgd

trom the Master Plan can be developed from the lens by drilling

8.

A.

and developing of extra wells, according to discussions held
with the Public Utility Agency of Guam and Singer-Layne in

March 1975.

Noise

Construction

Construction noises would include a considerable contri-
bution from earth-mnving equipment. Since a conslderable amount
of blasting could be required, this could represent a signifi-
cant periodic comntribution to background 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 I facilities. In view of
typical high ambient wind noise levels observed in the area,
as well as the effects of topography on sound transmission,
construction noises are not expected 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 recreatiomal activity. Except in
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the sense thit such sounds will be introduced to an area which
is presently almost completely unaffected by human influences,

noise is not uﬁpﬁuted to be an area of major impact.

9, Utilicies Systems

A. Water System

‘Ihe impicL of the development on the water source has been
digcusswd in Section IIT.7.B. Additional impact is due to the
transmission pipelines needed to convey the water to the site.
On-site, two dhfffﬁr”"nd storage tanks have been included in
the Mastcr Pltn to provide peak and fire flow backup. Also,
on-site, a di{Lrihullon system is required to convev the water
to thg areas of d?vulopm?nt and use. Pipelines will be placdd
underground. Cromd surface space above them is available for
limited use, other than structures. The aboveground reservoirs
will require site grading, use of space and visual impact. A
variety ol dgqigq: are available for aboveground tanks and

nany K'”"t'” A pleasing visual appearance.

. Sewera, Sy stem
: ;'I. —4‘ ¥

Inpnrg of the liquid waste has been discussed in Section

LT<5xa: In adjirlun. the following facilitles will gencrate
inuLI on the aro
(i c I ction syseem, made up of underground pravity
lin-‘,lnhug-- and below-ground pumping stations,

uﬁlv ground force mains, two aboveground tertiary

wastewater treatwent plants, two ocean outfalls

an

urru#u the reefl flat Into mintmum of <60 {cetr of
water (by Guam law), and a dLffusion system.
(2) Septlc tank and leaching field for a first phase

hotel.
Gravity lines and force mains will be underground, except for
manholes which extend to the surface. Qr0und space above the
lines is usable except for structures. The wastewater treat-
ment plant will have a combination of aboveground and partially
buried structures. Grading of the terrain will be ne;essary ro
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 Elatrnnd likely will be buried below 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.
Power

A¢ording to discussions held in March 1975 with the Guam

Power éithority, a new transmission line will have to be built
along #ute 3 from Marine Drive to serve the project. In ad-
ditiop an on-site substation and underground power distribu-
tion gstems and transformers will be required. The impact
will rclude use of energy, trenching for duct lines, grading
for skstation, aﬁditionnl aboveground power line along Route

3. Det lines can be placed under roadways or sidewalks, and
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10.

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 envisions elimination

of individual TV antennas for buildings.

Vehicular Traffic

sure, will, of necessity,

densities in northwestern Guam,

what

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

create impacts on traffic patterns and

Since traffic impacts will be some-

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 detailed construction schedule has
not yet been finalized by Seibu 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 aé many as 300 to 500 vehicular trips per

day to the Uruno Beach development site during the construction

phase of the project.

Long-Term Impacts

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

Many 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
IIT1.12), shift changes would occur three times daily, with
approximately 1,000 pecople moving in each direction. 1If
individual autos are used by employees for commuting, then

900 to 1,000 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 1its
many and varied facilities.

Bty 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 €mote resort community with a population composition
as descrlied above, it is possible to speculate the following

daily velbcular traffic volumes:

Transportation Daily

Mode Round-Trips
Transi ent (Tourist) Bus 150
Permanen t Residents Auto 200
Employees Auto 3,000
Local Visitors Auto 600
Service Trucks/Vans _ 30
Total Daily Round-Trips 4,000

It is o bvious that peak hour traffic will be determined by the
employe e shift changes, with the highest traffic volumes prob-
ably co inciding with the afternoon shift change, when one=

directi on traffic could be as high as 1,000 to 1,200 vehicles

d
during peak hour. The Highway Research Board has determine

1
maximu m one-direction traffic capacity of a two lane Turd
s £-
road to te L 400to 1,700 vehicles per hour. Estimated tra
h
fic generated by the Uruno Development, while well within the

ite
capacity of a two lane road such as Route 3 is, however, qu
be
high. Several means of reducing this traffic volume will
discussed in Section III.10.C. of this report.

Mitigating Measures

(1) Short-Term Phase

The most obvious means of reducing the volume of

traffic during the construction period would be by bus—

1_
sing the workers to and from the site daily, thereby elim

inating the need for a large volume of individual auto

traffic. If bussing is not feasible or acceptable for
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(2)

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, during construction, efforts should be made
to coordinate the ordering and delivery of materials and
supplies. This would lead to the more effective utili-
zation of delivery vehicles, thus reducing the total num-
ber of delivery trips to the site.

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 operate during light traffic periods and have little

effect on peak period traffic,

While the p otential exists for high volumes of traf-
fic to :l"d from £ e Uruno site, it is felt that the ap-
;atlon of :umc or 311 of the above discussed mitigation
measures will serve o keep traffic volume at a minimum

and acceptable level.

11. Electronic Emissions

A.

Planning and Design

Planning and design of facijjijas and equipment to be used,
installed, or constructed at the y..no resort development site
is, at present, in the very Pr311minary stages. Thus, there
is not yet available any definit y,o apnd usable information on
which to base a detailed estimat , ¢ electromagnetic noise
emissions from the developed site.

No doubt, some electromagnetic interference and backgrouﬂd
noise will be generated by the planned activities at Uruno Beack
However, proper application of, and strict adherence to, miti-
gation measures discussed in Section III.11.B. of this report
can effectively maintain electromagnetic noise and interference
within acceptable levels. l‘hiss conclusion is confirmed by the
Air Force in a letter dated 24 July 1975 (see page 2 of Appen—
dix D). Specifically, the Air 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 conscrurtiun site; it is recommended that

c
coordination with the Air Forc take place prior to transport.
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Similarly, it is not expected that existing electromag-
netlc emissions pose a significant hazard to personnel. Power
densities may, under rare circumstances, reach 16MW/cm? at a
height of 8 ;. .t above the road surface at the point of nearest
approach; maximum exposure should not exceed 60 seconds. This
situation is not considered particularly hazardous to personnel
traffic on t'¢ road.

Mitigating Measures

Since electromagnetic emissions and background noise from
Uruno Beach could have n,gative impacts on the operation of the
Air Force Satellite Tracking Facility at Northwest Field, miti-
gating measure, muct be employed to prevent the occurrence of
these negative impa.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
pliminated must be properly shielded, encased, or housed
to absorb or dissipate any detrimental emissions.

(3) All electrical, telephome, 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

—-AR-

: ; ¥
1L1 emisslons, s th individually and cumulatively, dre

} 3
within acceptal le 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.

Socioeconomic Impacts

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) _Castruction 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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(2)

to 1,700 man/years of labor for this project. 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.

Permanent Employment

Seibu Leisure's Master Plan calls for the construc-
tion of 6 hotels with a toral 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 estimated 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, ete.

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

facilitics to serve the permanent residents will account

for numerous additional jobs.

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
very young population. It is estimated that almost one-half
of the population is still in school. This means that sub-
stantial numbers of the population will be entering the labor
force and seeking jobs during the next decade. The Uruno
Development will, no doubt, provide many of these jobs.

Nearby areas such as Dededo are experiencing much resi-
dentlal construction activity and very high population growth
rates. Thus, new employment opportunities and other ecoﬁomic
activities created by the Uruno Development could accelerate

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

In recent years, tourism on Guam has developed and become
a significant sobment 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 lo-
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 Tumon 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 Beach will be positive and beneficial to

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
‘he
are concerned with the timing of the various increments of t

development. The time schedule for the @nstruction and com-
o c 1. te
pleti n of ea h in @ ment Hould be carefull y .9 ditar d with
te : ‘
the ra s of growth of Gam' sl aborfor ..nd t grists. This

e torc
will provide for the most e Efii mt us ;4. of he pbor e
and, at the same time, insure he intr gu .don § additional
hotel rooms and facilities as they are needed co.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 partof the island.

Aside from thegbvious dramatic effect on the population
of Lot 10080 as descibed elsewhere, the proposed project may
well stimulate off-sik development in the northern district
as a response to the eenomic opportunities it provides,
There will be some incr@se in demand for housing, retaj;
goods and services, recr@trional facilities and so on, s
at least a portion of thisdemand will fall on off-site, pon-
military population centersin the northern parts of thy

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, neverthe-

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-

fic.

The existence of new jobs at the site, both during con-

Struction 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-

L]
ern district's population, and perhaps of Guam as a whole

These potential effects, though minor, should be evaluated

in rel
elation 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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v.

ADVERSE IMPACT

1.

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-

ter of the site, no matter how tastefully the project is executed.

Terrestrial Biology

Adverse environmental effects such as disturbance and destruc-
tion of natural growth of plants and trees, and of wildlife habitats,
must be considered an adverse environmental effect due to the pro-
posed action. Mitigating measures may be introduced by way of the

protective code, which should lessen the amount of damage.

Marine Environment

The major potential impacts on the marine environment, as iden-

tified in prior sectlons were:

Q Some degree of siltation during the construction phase.

o Destruction of that portion of the reef used for swimming

hole construction.



o An undesirable increase in nutrient concentrations due to

treated effluent discharge.

Of these major ‘ireas of potential impact, all are susceptible
to mitigation at least to some degree. It 1s likely, however, that
the planned development will have at least some adverse and unavoid-
able effects in cach 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 arcas from terrestrial runoff. Similarly, conser-
vative grading and re-planting practices could reduce erosion and
the potential for siltation from storm water runcff. 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
so that adverse 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 scwage generated at the site into the Northern
District Sewerage system; if employed, effluent discharge to the reef
a;eas adjace;t to the project site could be virtually eliminated. 1In
summary, adverse and unavoidable effects of the project need not be

significant, assuming that appropriate mitigating measures are em-

ployed.
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Archeologicallﬂistoricnl

bably he
Some currently unknown archaeological sites will pro v

inimal. In-
disrupted, although effects on known sites should be m

t in an increased threat to

creased access to the area will resul

truction will
ven though provision for orderly salvage prior to cons
e

probably be made.

Liquid and Solid Wastes

A. Liquid Wastes

ated by
The method of disposal of the liquid wastes gener

environmen-
this project are not considered to provide adverse

d under
tal impact on the receiving water except as indicate

i . . 1 98 . d g
e

minor im—
lud ge residue in the incineration process will have
S

-products.
act compared to the solid waste jncineration by-PT
%

B. Solid Wastes

e an ad-
The incineration of solid wastes on-site will hav

roject
rse impact on the environment and the surrounding P
ve

inerator
jtself. Adverse impact will be the need for the incin

]

duction and
natural growth, gas, process water and residue pro

subsequent disposal.

Alr

—~term ad-
If e proposed action is implemented, the only long

ated by
verse effcts on the air quality of the site would be cre

the incigrator and the motor vehicles.
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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-
sidered 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. Mitigaﬁng circumstances may be con-

sidered the usual presence of wind, %hd the project being developey

mostly as a destination resort with e velidclas per unit than

would be the case in a densely populat, 4 vagldaactal Avai

Surface Water and Groundwater

The Master Plan provides onl¥jinired information on the dis-

posal of the storm water. It is, Hﬁrefore, difficult to assess

unavoidable adverse environmental ﬁ%cts on botk the surface and

groundwater due to the proposed actip . Generally, the adverse
]

effect is considered to be minimal, i&he surface runoff im to be

kept from entering the nearshore (reef) ..... and if it is allowed
]

to infiltrate into the ground.

——

8.

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, sewerage,
power and communications) will be the conﬁfruction of lines, tanks,
plants, substations, during which the 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
wastewater 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 1s generally

offshore and will thus take odors out to sea.
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10.

11.

125

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 sign ificant reduction in efficiency.

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 availapble information.

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 airrent state of planning of the developer leaves a wide
range of alternative approaches open. Since there is still consid-
erable time (perhaps five to ten years) before major construction
will be under 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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A, No Project

The "no project" alternative would negate essentially all
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 fishing, 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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roads, utilities and so on. This flexibility, coupled with the
expressed willingness of the developer to safeguard 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 of plans means that it is not possible to
deal with each as they might specifically impact upon archaeclogic
resources.
A. No Project
The alternative of "noproject", if adopted, would mean
that none of the immediate pressures on archaeologic remains
described above would be braight 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 pessure of imminent development.
Consequently, in the '"no p rogct" case, small-scale vandali
and exploitation of the sit eby amateurs should be expected -
continue until a major study and/or restoration effort is .
dertaken. In this sense, the "no project" alternative could
eventually result in the reovery of less information from
existing remains than a wellconducted, professional site in-
vestigation carried out in cordination with current develop_
ment plans.
5. _Lijuid and Solil Wastes
A. _Li yid Wages

Altematives to the tregpent of 1iquid wastes are dis-

cussed undr Section V.9., Utfitries 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-
watef 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 hydraulic 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
eiiminating the threat to the fresh water supply.
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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Considering the remoteness of the site and 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, eliminmate this scheme from

consideration.

These three alternative g have in common the deletion of

the ocean outfall portion, apng with it, the disturbance of the

reef and nearshore waters.

Tf the proposed action were not to be implemented, as a no
, =

project alternative, there would be no degrading of the air quality

as it exists.

Alternatives to the incineration opn-site of solid waste mate

rials would include the off-site burial of solid waste in the Cov-

ernment of Guam sanitary landfill, the off-site incineration in

2 joint military and Governmment of Guam incinerator. The latter

method was suggested in discussiong by the Guam Environmental Pro-

tection Agency in March of 1975. gych a joint facility was being

discussed at that time without fim implementation dates having

been established.

As a possibd mitigating measure for motor vehicle emissions,
the limiting of he number of vehicles using the project site may

b » ;
¢ considered wik a form of mass transportation serving the project

on- and off-site,

~B4=

Surface Wiateramd Groundwater

This paragrﬁph is written with the understanding that the Mas-
ter Plan provides for storm runoff to be collected and used as an
emergency supply. Alternatives to this proposal then would be:

A. Dispos.a! on Tand by Infiltraviom or_Injection

Disposal on land as close as possible to the natural lo-
cation oé infiltratiun and at approximately the natural rate
would be the preferred method. Realizing that some conéentra—
ted runoff patterns will result in a development of this nature,
such conientrated runoff could be disposcd oé in seepage pits,
which would take up considerable area; or by injection wells,
which would penetrate into the brackish water or saltwater
zone below. Results of disposing stormwater by way of injec-
tion wells have been varied on Guam. In general, better rec-
sults may be expected close Lo the shoreline rather than
further Inland. This is due to the fact thaL the limestone
may be expected 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 ofl Lhe project,
have performed satisfacﬁorily for many years (Mink). In
either case, large area infiltration or 1njection wells, 599
recharge the lens, or be otherwise of benefit to Lt. \ﬁvhafGL
of the lens is of critical importance to the sustalqaddraf:

of fresh water from the lens.
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B. Disposal to the Sea, into the Reef or by Deepwater OQutfall

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 significant problems. However, there will undoubtedly
be opportunities, during later planning phases, to situate roadways
relative to varbus structures so that traffic noise impacts are
minimized

Vegaation is very effective at screening out certain types of
noise, while generating others. Whatever adverse noise impacts may
be generaed 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

Al

General

There is no alternative for the on-site distribution or
collect ion 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 saj,
water instead of by removal from the freshwater lems. Thyg jq
possible by desalination by distillation, reverse osmosis, j.4
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

al.
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 must
preduce an effluent which can readily be accepted by the re-
ceiving ground. Secondary treatment with chlorination shou
suffice, although it is recognized that chlorination does nOt

free the effluent entirely from pathogenic organisms. For

injection into the ground, secondary treatment with sand

T, .



10. Vehicular Traffic

filtration has been suggest ed mainly to provide an effluent I
which will not plug the rec ejving aquifer and will reduce bio-
logical reaction with the 8 5115 and waters of the aquifer. l

Complete treatment 18 required for water intended for

domestic re=-use. ﬁ

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 alternatiyve to the off-site duct system along
Route 3 was mentippned iIn discussions with the .Guam Telephone
Authority in March 1975. This would include the providing of
a microwave commhications link with appropriate transmission
and receiving towers and facilities. A decision on the method
to be used would require a detailed study by the Guam Telephone

Authority of all parameters involved.

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 mch as it is today, very light.
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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 proport jonally reduced volume of traffic dur-

ing the operatiomal 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 la g.
To the east of Route 3, the only existing access route to th,
site, and north of Route 9, are bomb storage areas with :he
associated blast clear zomes. 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 Juncg,,

is the only viable alternative at this time. Figurﬁ 11 shgg

the relationship of the site to possible access routes.
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11.

12

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 frequéncy, direction,
power output, and broadcast location, all depend upon operating and
technical considerations which 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 reduce the likelihood of expo-
sure to radiation to traffic along the route. Potential routes are
discussed in Section V.10. However, the minimal radiation hazard
presented by the current situation would not seem to merit, by it-

self, a major rerouting of Route 3.

Socioeconomics
A. 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
“"no action"”, in light of the opportunity for a productive re-
sort community, would therefore be substantially detrimental.

B. Smaller Resort Complex

This alternative of developing a resort complex smaller

in scope than that proposed by Seibu Leisure would simply

=90=
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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.

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. Llost
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 con-
structlon measures. For example, long-term or ultimate yicld o,
archaeologic information from the site should not be materially
diminished. 1In fact, the proposed development may actually in rease
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, ontamination 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, amted, more precis, evaluation of the project's

SR
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ultimate impact on long-term "productivity" from the recreational
standpoint would be speculative.

Effects Narrowing the Beneficial Use of the Enviromment 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 ;arine 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 by 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 the

proposed action and not due to the proposed action.



VII.

IRREVERSIBLE AND TRRETRIEVABLE COMMITMENTS OF RESOURC s WHICH WOULD BE

INVOLVED IN THE PROPOSED ACTION SHOULD IT BE IMPLEMEN rgp

For a development of this type, certain irrevers jhjle and irretriey-
able commitments of resources are being made. The sit o  for one, is be-
ing committed to a use as resort/residential facility. copsidering the
cost of the complex, such commitment must be considere g jrreversible
and, thereby, curtailing the diversity and range of use.

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 are observed with the cooperation and active participation of thy
developer. The "Uruno Code" of the Master Plan appears a good starting
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 occurs.
Opening of the site to easier public access would ensure greater utili-
zation of the area [or many years toO come, with all of the consequences
for the area which greater use entafg,

Although it is conceivable thatyge of the site could be restricted
in the future, opening of the site § greater public access likely repre-
sents a permanent commitment of this grea to medium to high density
recreational use

The impactsof the proposed sewer outfall are, basically, as per-

manent as the reort complex itself, although there is the possibility of

-94=-

11T,

alternative waste treatment measures such as deep well injection or
pumping of the effluent into the proposed Northern District Sewerage
System. This system itself discharges treated effluent to the océan
further south from the project site, thus the location of ihu disihﬁruo
only, would be moved. The quantity discharged to the ocean would remain
the same. If the discharge were eliminated, many, if not all, of the
biological effects of the outfall would be eliminated, although 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. Water, in this case, might be considered a re-
newable source due to the replenishing of the groundwater supply throué‘
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, stecl, glass
and others.

DETAILS OFUNRESOLVED ISSUES

A deelopment of the magnitude proposed by Seibu [sisure (Guam),

Inc, hagresulted in the following unresolved issues.

a2 pleos,
1 The effects of the Seibu-Leisure development on land : A8
polides and controls have not yet been determined.
f; -
2. The full impact of the Seibu-Leisure proposal on ma.'i e

environment and archeological resources is yet to Le determined.
3. It is not known what the impact of the proposed develolment

will be on the existing water supply system.
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4. The im
pact of provi
providing power for the Seibu-Leisure
proposal

L] n hﬁ

labor market
of the ad
ditional personnel required for
construction and

operation
of the development has not been fully 1
explored.

s s

t
he proposed development is unresolved
8. The im |
pact of the in
creased traffic to serve Seibu-Lei
~-Leisure on

the Circular Di y
sposed Array Antenna (QDAA) need
| e eeds to be furt
g her explored.
9, The mitigating effects of thogg gon8iderations wyich offset
se

the adverse envi
nvironmental impacts are not yet full
y resolved,
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Picture No. 1 - Typical view of dense growth in interiar of

site near proposed Phase 1 development.

Picture No. 2 - View from bea f, about midwag along shore-

line; illustrates typical dense growth extendjng from beach

to cliff top, visible in background.
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Picture No. 3 - Vi
« 3 - View norch .
northern limit of project.watd' first outcropping marks

Picture No. 4 v
v - View southward; m
; most distant outcro
pping

marks southern limic of site

Picture No.
Junction.

7 - Route 3 - North of sen
portion of route coveres

Lry station at Potes
i by easement request.

Picture No.
of proposed

.&-h'

8 - Route 3 - Looking north a
Phase 1 construction.

t turneff to area



Picture No. 5 = Northern limit of site viewed from cliff
top at Achae Point.

Picture No. 6 = Cliff top looking south, with southern end
of Lot 10080 in foreground. Picture taken near site of
proposed Phase I development.



Picture No. 10 - Uruno
complex. Side view of
slender upright.

Picture No. 9 = Uruno
complex. Complete
capstone and upright.
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APPENDIX A

‘ BOTANICAL SURVEY OF URUNO POINT

Picture No. 12 - Limestone latte capstone from Uruno complex.




BOTANICAL SURVEY OF URUNO POINT, GUAM

SUBMITTED TO: AUSTIN, SMITH & ASSOCIATES, INC.
HARMON PLAZA, GUAM

BY: PHILIP H. MOORE

MARCH, 1975

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 commnunity
(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 3. 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 3 may be divided into two segments! 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 Aglaia, Pandanus
BsSp., Neiosperma and Cycas., The northern part is rocky with very
little so0il cover, The dominants here are Trivhasia and Cycas
with some larger trees here and there, The presence of Tri hasiz ’
especially near the first cliffline, indicates a 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 of
the headland was exposed to heavy salt spray that killed m G
the vegetation that would normally be covering th rea. uc:

O0f the many species encountered in the four zome., six coul.
be considered rare or quite rare on the island (see attached 1i “

No endangered species were found, st)
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The impact of the proposed construction on the envirghent
would be to destroy a large segment of undisturbed native vege-
tation end the habitats of several species of birds and mammals.
Such destruction could be alleviated somewhat by careful super-
vision of work andminimal 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

jntact in order to save as much of the native vegetation and wild-

1ife as possible,

Sea Level




List of Species (Zone

Barringtonia asiatica

Bikkia mariannensis

Bleekeria mariannensis
Calophyllum inophyllum
Calopogonium nucunoides (vine)
Canavalia maritima (vine)
Casuarina equisetifolia
Colubrina asiatica

Hedyotis foetida

Hibiscus tiliaceus

Mammea odorata

Messerschmidia argentea (dom.)
Mucuna gigantea (vine)

Lusa sapientum (planted)
Pemphis acidula

Scaevola taccada (dom.)
Terminalia littoralis
Thespesia populnea

List of Species (Zone 2)

Aglaia mariannensis
Alocasia macrorrhiza (herbd)
Artocarpus mariannensis
Bambusa vulgarks

Canavalia marifima
Capparis cordiflia

Carica papaya

Cocos nucifera @om,)
Cordia subcordath

Cycas ecircinalis (dom.)
Cynonetra ramifbra
Elatostema calareum (herb)
Eugenia javania

Eugenia reinwardiana
Ficus prolixa

Ficus tinctoria
Flagellaria indica

Guamia mariannae
Guettarda speciosa

Hernandia nymphaeifolia (dom.)

Intsia bijuga

Macaranga thompsonii
Mammea odorata

Iaytenus thompsonii
Morinda citrifolia
Neiosperma oppositifolia
Pandanus dubius
Pandanus fragrans (dom.)
Piper guahamense

Pisonia grandis

Premna obtusifolia
Psychotria mariana
Randiz cochinchinensis
Triphasia trifolia A=6

ik

List of Species one

Aglaia mariannensis (dom.)
Artocarpus mariannensis
Caesalpinia 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

Guettarda speciosa
Hibiscus tiliaceus

Intsia bijuga

Ixora triantha

Jasminum marianum (vine)
Macaranga thompsonii
Maytenus thompsonii
Melanolepis multiégandulosa
Morinda citrifoli

Mucuna gigantea (vine)
Neiosperma oppositifolia (dom,)
Pandanus dubius (dom.)
Pandanus fragrans (dom.)
Piper guahamense

Pisonia grandis
Planchonella obovata
Premna obtusifolia
Taeniophyllum mariannense (leafless orchid)
Triphasia trifolia (dom.)
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List of Species (Zone &)

Aglaia mariannensis (dom.)
Annona reticulata (introduced)
Artocarpus mariannensis
Capsicum frutescens
Carica papaya
Cestrum diurnum (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 prolixa
Ficus tinctoria
Flagellaria indica (vine)
Guamia mariannae
Guettarda speciosa
Hernandia nspphaeifolia
Intsia biju a
Jasminum marianm (vine)
Laportea interrwta (herb)
facaranga thompenii
Melanolepis muliglandulosa
Melochia compacd (shrub)
Morinda citrifol a
Neiosperma oppo$ ifolia (dom.)
Pandznus dubius
Pandanus fragrans
Peperomia nariannmsis (herb)
Phyllanthus marians (herb)
Piper guahzrense
Pipturus argenteus
Pisonia grandis
Plancheonella otovata
Polyscias grandifolia
Premna obtusifolia
Procris pedunculata (herb)
Psychotria mariana
Randia cochinchinensis
Spathoylottis plicata (ground orchid)
Terminalia littoralis

Dominant Plants in eac e

Zone 1

Messerschmidia argentea
Scaevola taccada

Zone 3

Cycas circinalis
Pandanus fragrans
Aglaia mariannensis .
Neiosperma oppositifolia
Triphasia trifolia
Pandanus dubius

In addition to the species mentioned there a

mosses, fernms,

weeds. Among the most prominent

Asplenium nidus
Davallia solida
Kicrosorum punctatum
Phynmatodes scolopendria
Pyrrosia adnascens
Thelypteris unita
Vittaria elongata

Zone 2

Cycas circinalis
Pandanus fragrans .
Hernandia nymphaeifolia
Cocos nucifera

Zone L

Cycas circinalis

Aglaia mariannengig
Nelosperna oppositifolia
Cordia subcordata

re numerous herbs,

1iznas and epiphytes as well as native and introduced

ferns are the following:



Rare and Endangered Plants on the Island

Alyxia torresiana
Anciopteris durvilleana
Barrinrtornia racemosa
Barrin~tonia samonensis
Bochmeria tenacissima
Canthium odorata
Cerbera dilatata
Cyathea lunulata
Discocalyx megacarpa
Drypetes sp.

Eugenia javanica
Eugenia thompsonii
Eurya japonica
Excoacaria agallocha
Fagraea galilao

Grewia crenata
Heritiera littoralis
Heritiera longipetiolata
Hernandia ovigera

Ixora triantha
Lumnitzera littorea
Herrillicdendron megacarpum
Pisonia umbellifcra
Plonchonella obovata
Serianthes nelsonii
Tabernacmontana rotensis
Tarenna sambucina
Tephrosia mariana (legume)
Terninalia littoralis
Tristiropsis acutangula
Xylocarpus noluccensis
Xylosma nelsonii

A-10

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
quite rare
endangered
rare
endangered
endangered
rare
not found
rare
rare
rare

rare (not found)

(confined to 1 locatic
(confined to 2 locatic.

(not found)
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INTROUCTIOH

B2ckaround

The Uruno Point arca is at present a beautiful, co™pletely
unspoiled and relatively inaccessible coastline {(ca. 2 mi. long)
located on the northwest side of Guam (Fig. 1). Within the last two

years, there has been much discussion for the dlvelopmint of a beach

resort in this area. It has also b%n proposed that m“nies in excess

of $50 million will be spent in the proposed Uruno Bea®h Resort Develop-
ment far construction of hotels, restaurants, marina, aquarium, and

a botanical garden.

A letter dated AuZust 31, 1973 from Mr. Hilliam A, McAlister
(President, T. J. Davi®+ Inc.) to Dr. William V. Vitarelli (Vice-
President of Rescarch and Special Projects, University of Guam)
provides a glimpse into the proposed development.

"It is the intent of the develop~rs to retain and
add to the nétural beauty in order that the complex
will present a unique, t ropical, natural resort area
with particular emphasis on ihe Chamorro culture,
native flora and fauna , and the marine life in the

waters adjacent to the beach area.’

e fact Thal TWr¥ii gL, oratory -0ersonnel were involved in the marine
surv g does no tcon ditute an en dorsement of ihe prooosed Urune Beach
Resort Developi'ent Project by the author , the Marine Laboratory, or
the Universily of Guam. We felt the study was necessary and have
approached a1l aspacts in an unbi ased manner., All opinions cxpressed
herein are those of the authors.

B-1-3

'Although the University of Guam Marine Laboratory has been por t

cipating in discussion on the environmnnt;} aspects of the propo§ed
Uruno Resort Developignt since August 31, 1973, the final affier i
step of the Marine Laboratory's participation in this study was
negotiated on Harch 14, 1975 in a Memoranduinof Understand{nq and

Agreem nt between Austin, Smith, and Associates, Inc. and the University
2

[

of Guam.

Scope_of Work
T he Marine Laboratory was given a munth to both cormplete the
follow ing studies and submit its findings and recommendations.
 EE Prepare a biological survey for the development including:
A, Construction of three swimming pools on the reef flat.
B. Construction of a marina.
C. Construction of scwage outfall for discharge of
secondary trggted effluenl at -60 feel.
2. %rforu,current studie5 (two ?ﬂ“hour studieﬁ].

Persong.1

Since tipe was limiled, a large work force comprised of gradvate

students, undergraduate studenti , and narine technicians was by 1i7ed
i 0

to undertale the field work. Roy T. Tsude, Ph.D., Director of th®
Marine Laboratory, served as Principal lnv% tigator and Richard E.

Dickinson, M.S. candidate in Biolagy. % ri% ﬁahoratory. served s the

Student Project Leader. The actual report writing fell on these

two individuals.
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The students who contributed to the study were as follows:
Gerald A. Heslinga, Visiting Undergraduate from Harvard University;
Willia™J. Zolan, Junes E. Doty, Ronald D. Strong, Daniel S. Wooster,
and 114 % J. Tobias, all M.S. Candidates in Biology, Universily of

Guart Mfarine Laboratory.
Marine technicians Frank Cushing and Pat Beeman, Marine Laboratory,
also “ontribut © their experience in the offshore current studics.
During certain stages of the project, specialists were asked to
provide nanks Lo the multitude of reef organisms found in the study
arca. Dr - Steven S, Amesbury, Agricultural Experiment Station,
University of Guar’, provided us a checklist of fishes found on the

reef flat; Dr. Frank Rowe, Ausiralian Museum, provided us a checklist

and quantitative information on the holothurians (sea cucumbers )

-
present on the recf flat; and Dr, Masashi Yamaguchi, larine Laboratory, =
University of Guam, identified the scleractinian corals collected from
the area.

,
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GENERAL DLCSCRIPTION OF RCLF ZONES

Shoreline

The beach fr Ach  Pyint to jist south of Falcona Bnach is
om o ¢ (i

roughly 10-15 m wide, extending fr 1 the dense vegetation zone down

a 30° slope to the ocean. The beaz; is composod mostly of unconsolidated
bivclastic dcpo:its of ollu ¢ shelis, foraminifera teste, and coral
sand, similar to that dzscri;ed by Jones and Randall (19;3) for an

unconsolidated beach, The shorelir is interrupted by two sr=11 rock

W Y
headlands between Uruno Point and Falcona Be h, Pemnant pc Lches of
i ac g
raised limestone are also scattered alon the shore.
9 .

lnner Peef Flat

The inner reef flat is roughly 10-12 m wide and consi s of
; : 5t
bioclastic beach deposits, mostly Acio or  rubbl . ollusc sh 11s,
“pe e, " .e
foramnifera, and coral sand. The moat system is hallow, betwecn
s

1-1.5 m decp and poorly developed. There are num rous sna11 fres

hwa ter

rivulets, QSpe ially noticnubie at low tide, runn1ng fron the shOT€
and rocPJ haadla.ds into the moat and there is an apparent laye” of

freshuater on the surface in many place . !
s

Quter Reef Flat

The outer reef flat varies from 50 & to 160 m wide and has numerou.
] c

scattercd patc hea of exposed limestone. In deep2r arcas the substrate

is covered by the staghorn cora1 Acropora hchrs This coral forms

dense, flat-t opped thickets which gro. u,ward to tte low tide line and
]

comprise the principal stru ture on the oul r reef flat. AddltiOu Ny,
massive Porit es mvcro.tnlls can be found 1? th derp r pools and are
scattered alo ng the leef flat. There are 1a;;e d"po it; of broken

B-4 ' : ’




Acropora branches and other coral debris creating small patchns of

Wave and surf action prevented
sand-rubble substrata.

these starfish.

- intensive starfish damage sn the reef margin and inner
Randall and Holloman (1974) provides a general description

part of the reef front zones  Rich coral growth 1s

of the reef flat and offshore zones, d to this narrow wave-assaulted

more or 1ess restricte

“A narrow cuesta-type of algal ridge forms an elevated
humnocky region at the reef margin. This ridyge is
solid and massive and is cut by short shallow surge
channels. There is no room-and-pillar development
at the rcef margin and reef front zone comparable to
that found on the southeast side of Ritidian Channel.
The reef front is cut by a groove-and-spur system
along most of the section, although at some locations
considerable development of coral-algal knobs and
bosses is taking place on the upper surfaces of
spurs. The reef front appears to be somzwhat in
equilibrium as far as outward growth and erosion are
concerned. The 55-foot submarine terrace is present

along most of the section, but it is narrow and

-irregular. At some places there seem to be relic

features such as grooves and channels at the seaward
margin of the terrace which resemble a sunken recf-

margin system.

The outer part of the recf front, submarine terrace,
and scaward slope zone was heavily infested by

Acanthaster planci in 1969 along this entire sector.

Most of the reef-building corals were killed in all

three fringing reef zones as a result of predation by

B-5

region at the present time, Recent surveys show that

recolonization of the dead coralla surface by cal-

carcous red algae in the reef front zone has maintainca

the structural integrily of the colonies. Hew coral

growth fron planula settiement and small patches which

survived the initial starfish predation was also

evident in the affected zones during this survey.

B-g



HLTHODOLOGY
UM@'EQQEQWH“ME}

In an effort to oblain a general idea of the water cove onls

over the reef flat and the curvent patterns of f-slore, dye and drogue

studies were conducted in the study area, Fluorescein dye was re-

teased over the inkze and outer reef flal zones along each of

the four reef flat transects (Fig. 2) during periods of high tide

(April &) and low tide (April 10}, The water was flooding fram 1.5

to 1.0 feel during the high Lide study and ebbing fror, about .9 Lo

.5 feet during the low tide study. The velocity of the water rovoeiont

was obtained by coutsuring the dye vatch rovesent per unit tice
{m/scc.) and the dirvection relative to shore was rocorded.  The sppod
and direclion of the wind during each drop vas also recorded,

The original proposal for the off-shore current studies was iy
carvy out 29-hour drogae studies al two sites - one station north
of Uruno Point and the other slation south «f the Poinl,  Hegpver,
we vere forced lo vesort 1o an alternative plan of only conductling
studices during the daylight hours on tuo days, April 11 {0g30-1/0))
and 12 (0930-1700). The uncorpleted status of our neqotialions
(March 7-83) with Lhe contractors, heavy seas {April 4-5), and tpe
lack of a larger bLoal for overnioht studies {April 11-12) force] ur

to carry out the allernative plan.

Thus, on April 11-12, pairs of drogues (1 m and 5 i) were cast

at each of two stalions both marked by buoys. Station 1 was located
north of Uruno Point ahout 130 u from the reef margin, while Station

2 was located south of the Point about 170 1 from thp reef margin,

B-7

i divection and
golh stations were localed in water over 0 feet deep. The
o o L7

. : ocod d © hour. In rost
the distance travele'l by th" dvoucs were vecord“d cach
- o
: § - s -q h _n
Sif for tuo houwrs and 1
ir wes were lefl to drif
caces, Lthe pan of droq
j i “petd ireclion were
cant at their respective stalions. dind “petd and dive
1r¢eCdh ab

also recorded.
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T E - oh a 1 3
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1 M - .
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were made along the reef terrace, two per every 10 m distance,

The quadrat {rame was divided into a grid of 25 squares, cach
5cm x 5 em, providing 16 interior "points” where the grid lines
intersected. Cach algal species was recorded at every “"point”" it

occurred. If no alga was found under any of the "points" then

whatever was present, e.g., sand, live coral, dead coral, was recorded.
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, 1ive coral and

dead coral, was calculated by considering every item recorded for

all "points"”,

. No. of Points per Species
Relative Abundance = 5 5F Points all Spocies X 100

Ho. of Tosses a Particular Species Occurred X 100
Total No. of Tosses

Frequency =

A1l 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 52 cm quadrat were made
in the inner reef flat and the outer reef flat on all four reef flat
transects. The modified point methods, similar to that used in the
algal study, was used to obtain rclative abundance, frequency, and
percent coverage. This method differs from that used for quantifying
the reef terrace corals becaﬁEEJLora1s are more widely distributed on
Lhe reef flat and the point quarter method would not be practical.

The point quarter method (Cottam et al., 1953) was used in quantifying

the corals on Transects 5 & 6 on the reef terrace, A series of points, 101

B-g

apart, were selected from the transect line and the area around each
transect was divided into four equal quadranis, The coral nearest the
transect point in each quadrant was located and its specific or
gencric nane, diameter, and the distance from the center of the
corallum to the transect point was record,d. Total coral’density,
frequency, and relative density were then dertermined from the above
data.

. . Unit area
Total Density of A1l Species = {marroint-to-coral distance)?

individuals of a species

; . _ 3 X
Relative Density = o1 Thdividuals of all species g

_ number of points at which species occurs y yop
Frequency = “Foe3T nunber of points sawoled

In addition, a general collection of corals was made from the
zones in the study area.

Fishes
Fishes were surveyed at three areas along the reef flat (Transects
1, 2, and 4). Two environmental zones, the inner reef flat with a
substrate made up of sand with scattered limestone boulders and the
outer reef flat with a substrate of limestone pavement and Acropora
beds, were separately inventoried. Surveys were made by snorkeling in

a meandering pattern for about 15 minutes through the zone under

investigation.

B-10



RESULTS AlD DISCUSSION

Water_Circulation Studies

Reef Flat Water Hovement

The dye studies carried out during high tide showed a northeasterly
moverment, parallel to shore (Figs. 6-9) at all transects. The inner
reef flat zones showed stronger movement at Tramsects 1, 2, and 4,
Water movement over the inner and outer reef flats at Transect 3 was
relatively similar, with movemcnt over the outer reef flat slighlly
faster. The dye at Transect & moved northeasterly and then exited at
a rocky headland approxinately 200 m northeast of the drop site. This
outcrop diverts the water and is hazardous. especially during high

tide, when volume transport is greatest.
4

The dye studies on April 5 were conducted during high surfs
(5-7 fect) causing high turbulence which, in turn, increascd the rate
of water movenent. In general, the dye studies indicate strong along
shore movenent, especially during high tides and heavy surf, creating
hazardous swimaing conditions as close as 30 feet from shore.

The low tide dye studies (Figs. 10-13) showed considerably iess
moverent than during high tides. There was no moverent of water at
Transect 1 and the dye was visible for over one hour. With the
exception of the dye patch dropped at Transect 2, water moved in a
northeasterly direction parallel to shore. At Transect 2, the water
moved in a southerly direction towards shore. The slow moverent s
primarily caused by the minimal drainage during low tides when extensive

sections of the reef are exposed,

B-1

Offshore Currents
Drogyue studies were conducted 1, 3, and 5 miles north of Ritidian
point by the ilavy Oceanographi¢ Office (udde1l et 21, 1974) on
February 24, 1971 and August 26, 1971. They state that "During

February surface curvents appearad to be relatively weaker; no movement

- at a1l was obscrved 5 miles (8 km) north of the point. Currenls within

a mile of Ritidian Point showed o more caelerly component during both
winter and sumr™ than the currents further from shore. Surface currcnls
north of Ritidian point floued against the prevailing winds and opposite
to the tiorth Equatoria1 Currenl as shown i Poth the current metor data
and drogue trancking".

Our offshore current studicd {Figs. 14 and 15) indicate a general

southwesterly flow except for the rorning dro9uts which movea ndvth

(

— from both stations on the two days. Host drogues in our study uere

affected by the wind. The rlore protected lotation of Station 2 {south
- of Uruno Point) probably accounts for the slower moveaent of these

droguas as opposed to the northern droques which moved in exceds of 1

knot in one instance. Hone of the drogues ran aground on the reed .
however, those from station 1 traveled closely parallel to the recf
margin.

The prevalent southwesterly trend follows the theory (Euery, 1962)
that the torth Equatorial Current splits northeast of Guanm and continues
south along the eastern and western sides to converge cgulhueet of Guam.
However, the Havy's siudy at Ritidian seems to contradict this.

In trying to correlate the perculiar northerly drifts with the

~— tidal cycle (since the drogues were moving against the prevailing wind),
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it appears that this northerly current exists approximately four hours I
out-of-phase with the tidal cycle, Our study included the hours when

the tide was at its lowest point(?ig. 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.

The reef front is dominated by the larger algae, e.g., Halymenia

durvillaei, Galaxaura oblonqata, and Galaxaura marqinata. Tolypiocladia

Hater Hovement At 50 Feet Depth
Dye was relcased in 50 feet of water at both Stations 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,

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 1isting must be considered preliminary since collections
and observations were carried out on only four days. Table 2 presenfs
the relative abundance, fregquency, and algal cover of the predominant
algae in four - inner reef flat, outer reef flat, reef marcain. and
reef terrace-of the six reef zones.

The doninant algae on the inner reef flat are Cladophoropsis

membranacea, Jania capillacea, Gelidiella acerosa, and Jania

capillacea; the dominant algae on the outer reef flat are Microdictyon

okamurai, Boodlea composita, and Polysiphonia sp. Turbinaria ornata

is the obvious algae on the reef margin which is comprised predominantly

of Porolithon unkodes. 1In those areas of the reef which possesses a

distinctly raised reef margin, a golden-colored species of Gelidium
is dominant,
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glomerulata is the dominant alga on the reef terrace along both

Transects § and 6. Halimeda discoidea is distributed sparsecly on the

reef slope vwhich is covered with coralline algae.
When the benthic algae are considered as a whole, the turf conmuni ty
is by far the most dominant and seem to be in ample abundance to serve

as food for the herbivorous fish population on the reef terrace.

Corals

Table 3 lists the species of corals c;liected or observed in three
reef zones at the Uruno Ppint study area, The 1ist 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 presents the relative density,
frequency, and total density for the reef terrace corals.

small branches of Acropora hebes and a few small Poriles colonies
comprise rost of the living coral in the inner reef flat. This zone
is mostly rubble and sand. The dominant coral on the outer reef flat
is Acropora hebes where colonies form extensive thickets. The other

"more common species are Goniastrea retiformis, Pocillopora damicornis,

and Psammocora contigua. The flat elevated Timestone areas were

devoid of coral and are mostly a sand-algal cover,
The reef terrace is sparsely populated with live coral. The
predominant coralis anencrusting Montipora conicula. Another encrusting

form, Montipora tuberculosa is also common. These two corals form

broad encrusting patches on the substrata and are vividly colored
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blue and red in their natural state. Other common corals are

Faviapallida, Platygyra rustica, Porites lichen, and Pocillopora sp.

Tle reef terrace expcrienced heavy Acanthaster planci predation

(Chesha- 1969, 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 fich species (Table 6). Tourist-oriented
develnp'%nt in this area shoulc take advantage of this very accessible
"natural aquarium" by preservina it for the enjoyment of snorklers
and divers, The opportunity Lo observe such colorful fishes as the
butterflyfishes (Chactodontidae), damselfishes (Pomacentridae),

surgeonfies (Acanthuridae) and triggerfishes (Rhinecanthus

_rectan ulmis, the well-known "humuhumu-nubinul b-a-pua’a" of Ha waii)

in their atural setting could develop into a considerable tou rist

attraction.

Holothurians
Table 7 1nc1ud3 a list of the holothurians found in the study

area. Holoth,-ja (Halodeima) atra is the dominant holothurian of
L]

the inner recf flat. 1t is typically found on, but not restricted
to, sandy areas. the second most visually dominant holothurian is

Stichopus chlorg,gtuc, which seems to be more abundnat herc than on

other reef flats, 35, chloronotus is restricted to solid substrates

and is generally more abundant in the outer reef flat.

The relatively inconspicuous Holothuria (Platyperona) difficilis

was found associated with thickets of dead Acrogora\hebes in the outer

B-15

reef flat of Transect 3. In these areas it is the most numerous
holothurian - reaching estinated concentrations of over 75 individuals
per 10 me, Precise counts wére not possible at the time of the survey,
however, these holot!urians are quite interesting in that their
distribution seemed v;ry distinct (Figs. 17 and 18). This may

indicate narrow habitat requirements for this organism

Bohadschia bivittata and B. arous are present in moderate nupPe"S

in the sandy areas., These species are notable for their irritability
and habit of releasing sticky cuvarian organs at the slightest dis™
turbance. 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 (S Perothuria)

cinerascens and Holothuria (Thymiosycia) hjlla_weré colle §ed -

Notably, no synaptids were seen. Thes € are common on reefs clsewhere

on Guam.

Other Macroinvertebrates
A checklist of the other common macroinvertebrates can be found

in Table 7.
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CONCLUS10NS

The reef flat of the study area does not have an extensive moat
system nor did we n“Lice any excentionally decp arvens. The deenest
water is within 35 n=ters of shore and averages 4-5 feet at nunuf
Dye studies indicate strong reef flat currents dwring high tides and
especially when influenced by high surf. At such times, swirning
would be hazardous.

The outer reef flat is not particularly rich in coral grduth
and snori€11ing vould be possible only at high tide wlen conditions
are hazardous. AdYitionally, no broad sandy areas were noted and
the substrate has ruch coral debris, thus requiring footivecar for
snorkellers or reef walking.

There are no natural coves in the study area and a marina is not
feasible without extensive dredoing of the reef flat and construction
of a retaining wall for added protection,

The offshore current studies showed a consistent west southwest
drift with the notable excention of a northerly d;ift for morning
drogucs. Drogues from Station 1 moved faster probably duc to their
more exposcd location and were greatly influenced by the wind.

The waler directly of f Uruno Point is considerably rougher than
north toward Achaec Point or south to Falcona Beach. We believe
currents sweeping down from the north are forced offshore at Uruno
Point.

The reef structure between areas north and south of Uruno Point
are markedly different. The northern (Transect 5) reef terrace is

considerably narrower than that of the south and the reef front is
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characterized mostly by a groove and spur developr ent, The southern
reef terrace (Transect 6) is broid and has nun rous wide surge channr.-15
and is pocketed with coves and +teep pinnacles providing beautiful
SCUBA diving. Underwaler trails vould be jdeal here.

Dye patcheq're1eased at 50 foot depth on the, terrace of both
stations also differed. Station 1 dye patch roved seaward and diffused
down the reef slope while dye Ffrom Station o roved dircctly stpreward.

The Uruno Point study area inr]udcs the epst extensive stretch
of undisturbed beach on Guam. Becpuse the area has been inaccessible
in the past it retains a virtually un i turbed onvironnent and any
alteration rust be cavgfully evaluated to ensure minimal changes to

its natural beauty.
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RECOMHENDATJONS

A candidate environmantal impact survey of the marine environment

conducted within a 30-day period is obviously piccemeal since it does

not consider the seasonal variation of the organisms and the variable

current patterns during a yearly cycle, Thus, the following recommenda-

tions which are the results of discussions among project participants

musl be accepted with caution,

T

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 Trom 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
swirming holes are pinpointed, further dye studies should
be carried out at each side.

It is not feasible to construct a marina on the reef flat.
The censtruction 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 an 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 lkes in about 60 feet of water,
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Engineering studies will no doubt cite this depth as teoo
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

sewage into the nearshore waters, Further drogue studies
must be carried out over the reef stope directly off Uruno
Point at different times of year.

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. These controls should not

be enforced on those traditional fishermen who have always

fished in this area.
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Table 1. (continued)

p2-4

Inner Juter
Reef Reaf Reet Reef Reef reef
Species Flat Flat Margin Front Terrace Slone
Lotorhera variegata {Lamx. ) Womers. X X X X X X
Fr_cwa cresii Isuda be % X
P rmrev Yemada X X
TSl cor3uensts Setch. X
Sracet @533 w C, A X X
E av @ tribootcss Menaghini X X X
U 2 creata ([ Lrher) Jd. Azl X X X ¥
RHODGPHYTA (red algae) - 23 sc
Actinvtr'tiia fraqilis ’F"rska\) Boerg. X
Arohivod fragilissaza (L.) Lamx, X X X
Cj:":n c carvala (C. Ag.) Farvey X
LhomInta §5. X
Tas = Fr plamirierdss Yendo X
Ocs-1a ' -raaranti Lyrghye X
GalaxadJva f1lam _ntesa Chou X
Galax~ura marcinata Lamx. X X X
Galaxo.ra obierrata (E. & S.) Lamx, X X
Talid A o awrc » Ferskal) Feldm, & Hamel X X X
(e B E-cr. intricata {Ag.) Vickers X X
Tehid i, 51 un (Stackh, ) Le oolis X X X X
teiidv.usp. : X
Raivrarie durvillaei Bory X
Hypres ____J‘.cornts J. Ag. X X X X
canic c 11iacea Harvay X X X X X
Leve-2lea jundermannicides Harvey X X
Lia'r-*c SE X
Polvsig-ania sp. X X X b X
f ! ! | | | ) P
Table 1. (corntinued)
Inner Guter
Reef Reaf Reef Reef Reef Reef
Species Flat Flat #argin Front Terrace Slope
Pargiithen enkodes Fesiie X X X X X X
Phodymenie sg, X
Irict ichs3igea sp. X
Tciypio.ladia giomerulata {Ag.) Schritz &
Hauptfieisch X X
Total Rumser of Spacies Per Zene 25 33 1474 29 24 10
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Table 2.

i on I I

|

Ralative abundance (RA) and frequency (F) of the benthic algae quantified on the inner

reef flat, outer reef flat, raef rargin, and reef terrace based on six transects at
the Uruno Point study arca.

See Fig. 2 for locations of Transects 1 - 6.

Species

A

£

~ Transects
Z 3
RA F RA

RA

CYANDPHYTA
Scnizsthrix calcicola

CHLORIPHYTA
Boargesenia forbesii
Ceulorpa antoensis
Caulerna serruiata
Ciadop 16rossis aembranacea

Enter Gatua clathrata
1aliiieua cruntia
ficrodicty.n oddurai
ileameris vanbossaas
Valonia acjajrapila

PHAEOQPIIYTA
Lobanaora variejata
f_agjp_g_ niev .
Palrsia £ai 9oRsis
Turbinaria ornata

RHODOPIHYTA

Galaxaura oblongata

Gz1idietla acerosa

Gelidior pusitiaw

Jania capillacea

PaTvsipionia sp.

Porolithon onkodes
Algal Cover (%)

Table 2. (continued)

14
12

48

THNER REEF FLAT

30
20
10
30
20

49

20

30

50
10
60

(53]

20 5

16 60 1

lO\
U —

4 20

61 69
4 20 2
6 40
53 63

20

40
10

10

10

10

_10

80

10

23
14

8l

70
30

20
20

10
10

30

20
60

30

Species

Transects

F PA F RA

CYANHOPHYTA
Schizoth-ix calcicola

CHLOROPHYTA
Bearcesenia forbasii
© Leda ca goimosita
Caylorza antoznsis
Cauierpa sarrulata
Qa0 18

»ioranacea

Hali~2J> cp.ntia ]
iicre. .cty n7¢. mwraij
JdE3 _r13 venbess -ae
Valenia ze. agropiia

PHAEJPEY™Y
PaJdira minor
Turgr1aria ornata

RHODOFHYTA
Gelidic la acerosa
Gelidigs pusitlum
Jania capillacea
Pelvsioconia sp.
Poroiiton on.ades
ATgal Cover %)

(41]
&Immmwd

63

QUTER REEF FLAT

10 9

10 5
30 20

0 20

42 20 12
100

F
w Ernwa

30 49

70 2 20

22 60 20
19 50

30 2 39
81

20
37

69

30

10
30
10

42
20

30

50

24
23
18

20

73

40

22
10
49

29
10
20

39

— &
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Table 2. (continued)

Species

F

Transects

PA

CYANOPHYTA
Schizothrix calcicola
Schizotsrix rexicana

CHLOROPHYTA
Caulerpa serrulata
Halimada onuntia
Mcrodictyon okamurai

PHAEOPHYTA
L Sophora variejata
Turbinaria ornata

RHODOPHYTA
felidie Ta acerosa
Gelidio~sis intricata
Jania capillacea
Polysin dnia sp.
Porolix i16n ankodes
Algal Cover (%)

REEF _MARGIHN

10

20

89

40
30

10

20
60

10
60

10
20
20
40
20

8e-g

Table 2. (continued)

Species

Transects

CYANOPHYTA
llicrocoleus lyngbysaceus

Schizothrix calcicola

CHLOROPHYTA
Cauicr§g antoensis
Cavlerd’. racejosa
Bict/o ~ »_r %) 14 c.vernosa
ch. s~ Jeria versiuysii
Tali ﬂji Erscola.

.-..0¢ af'miata
Rt s*‘v1s ahbosseae

PHAEQP ,, TA
Dictyota friabilis
Feld a _.ia 1 dica

iz il ?E are 2 a

Pﬁb%p 53rcs11

S Tows . ria t-ibuloides
—ﬂ—--—--——-—-n-

RHODO |, EJA .
51 gilissima
%-‘IH l"...l'l‘['l;c. S:a
tatax. =P oars 'mata
GRS RT3 ,1I
“Junia cghdﬁlaq_i
Polvs.. ia sp.

Poro‘1t’$?' an - des

I!Jl.-is_l.t’;ﬂ,h?:lﬂ.n_m}.m

“coralline”
Alea? Zover (%)

Ll A~ ]

—d
Ch = Ch

5D ot
'mwpmm o

REEF TERRACE

83

36
54
18

32

18
36
13
45
53

72

-

S ROESEBO

14
23

a1
45




Table 3. Checklist of corals rccorded from the Uruno Point study area,

Species

Inner Outer
Reef Reef Reef
Terrace

Flat Flat

Acanthastrea echinata (Dana)
Acropora abrotenoides (Lamarck)
A" aspera (Dana

A. hebes (Dana)

A. humilus (Dana)

A. tubicinaria (Dana)

Astreopora listeri (Bernard)

A myriopthaltma {Lamarck)
Coscinarca columna (Dana)
Cyphastrea chalCidicun (Forskaal)
C. seraiha (Forskaal)

Favia pallida (Dana)

E. stelligera (Dana)

Favites virens (Dana)

Fungia fungites var. incisa Doederlein
Goniastrea pectinata (Vamarck)

G. retiformis (Lamarck)

lleliopora coerulea (Pallas)
Leptastrea purpurea (Dana)
Leptoria phrygea E11is & Solander
L. sp.

Hillepora dichotora Forskaa)

M. exacsa Forskaal

K. platyphylla Herprich & Ehrenberg
Montipora conicula Wells

M. floweri tells

M. tuberculosa (Lamarck)

M. verrucosa (Lamarck)
Qulophy1lia crispa {Lamarck)
Pavona clavus (Dana)

P. variens (Verril)

Platydyra rustica (Dana)
Pocillopora damicornis (Linnaeus)
P. verrucosa (E11is & Solander)
P. sp.

Porites lichen (Dana)

P. lutea MHilne Edwards & Haime
Psammiocora contiaua (Esper)
Stylophora mardax (Dana)

> >

> >

X
X

>

2 DT 2 D D D 2C € < < X D D

kg ¢ D 2 2 BE 3 D <

> DL D€ > 2
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Table 4. Relative abundance (RA), frequency (F) and percent coverage for

the reef flat corals quantified on the inner and outer reef flat
based on four transects at the Uruno Point study arca.

Fig. 2 for locations of Transects 1-4.

See

TRANSLETS )
1 2 3 4
SPECIES RA _F RA_F RA F_RA_F
INHER REEF FLAT
Acropora hebes 40 10 100 20 S0 10
Goniastrea retifornis 8 10 2 10
YociTToporadani cornis 20 10
Porites Tlutea ' 54 20 50 10
Psarmorora contiqua 38 10 20 10
Per Ceni Coverage (%) 18 12 ’ 13 13
OUTER REET FLAT
Acropora aspers 4 10
K. Tiebes 79 70 52 50 78 70 28 70
A. tubicinaria q 10
Favites virens 9 10
Goniastrea retiformis 13 20 40 40 14 10
Leploria sp. 3 10
Millépora dichotoma 1M 0
Pavona varians 2 10
Pocillopora damicornis 3 10 8 20 9 20
Porites lutea 3 8 10 14 10
Psanmocora contigua 2 10 5 10 4 10
Per Cent Coverage (%) 24 26 26 14
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Table 6. <{neckiist of fishes recerdsd from the irume Foint.study area, Syrbols:
+ - species present; * - species made up mowe than 104 oF total nurter
of fishes observed on one or mere ¢f the survays ir the irdicated
environmental zone.

Inner Juter
Soecies Reef Flat Reef Flat
ACANTHURIDAE
Acanthurus eciivaceous Blgpch and Schneider +
A, lincatus (Lirnacus) +
K. nicrofuscus Ferskaal + .+
A. triostegus {Linnaeus) . * *
Haso literatus Bloch and Schneider + +
APOGONIDAE
Cheilodipterus quirquelineata Cuvier and Valenciennes *
o
]
u BALISTIDAE
Rhinecanthus rectangularis {Bloch and Schneider) +
BLENHTIDAE
Cirripectus sp. +
BOTHIDAE
unidentified bothid *
CANTHIGASTERIDAE
b Canthigaster solandri {Richardson) +
! ] CHAETOGCONT IDAE
Chaatedeon auriga Forskaal + +
€. citrirallus Cuvier + +
C. eonippiun Cuvier 4
C. guedriragulatus Gray +
Meaaprotodon strigangulus (Gmelin) *
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Table 6. (centinued)

Species

Inner
Raef Flat

Juter
Reef Flat

CIRRHITIDAE
Cirrhitus pinnulatus (Bloch and Schneider)

GOBIICAZ
£'ootrices strigatus (Crovssonet)

LABRIDAE
Cirrkilabrus sp.
Gompresus varius Lacepede
Haiichceres hortulanus (Lacepede)
. rooymatus Fuppei
‘Lri* S51atus (qu”y and Caimard)
1Sy s’ fasr1 tus (8lech)

re? apterus 3loch)

.
#

‘JT.S ax11laris (Quoy ard Gaimard)
saﬂa av Lﬁwei {Bennett)

Tler]te

l.-c Pl EF R i

LUTIANICAL -

roiues c~~1 .ath (Cuvier and Yalenciennes)

Scolcpsis cancelilatus (Cuvier and Valencienres)

MUGTLOIO3]JAE
Paranercis cephalopurctatus {Seale)

MULLISAE
witoidichthys aurif ar~a.{Ferskaal)
Y. 58 rErsis  Sunthor)
Fari= =35 prourgstinoma-(Gernett)

Table 6. (continued)

R R R "

+

Species

inner
Reef Flat

Outer
Reef Flat

POMACENTRIDAE
tudafduf amabilis {De vis)
d"ki {Lienara)
Gieucus {Cuvier and Valenciennes)
-1CLCOLOmUS (Lassan)
Teucozona (B?e-'er)

-

.

SIT3IUuS {"‘" kaa!;

.3..

e

asc/1lus artasus (.innasus)
anazepteus evboinensis: Rleeker
RIAvICENS L eacepada)l

vVaiull ‘cordan and Ssale)

.

]:r;l"f'o <) r:]r-l?slblblblb

SCARICAE
Xarcthon marcaritus
Juveriie cardd

unidengified scaridg

(Cartier)

ETRAOGDONTICAE
Arcthron hirpidus {Lacepede!)

SCp™. fasciatus iCuvier and Valenciennes)

a-is caeruleus (Cuvier and Valenciennes)

*

+ + + + %+ 4

ok kT R %+ %

“Humb.r of 8p cies

(%8
1]
un

Total numbar, F sgeei 3 chbserved=50

23




Table 7. Checklist of the conspicuous macroinveriebrates in the
Uruno Point study area.

PORIFERA
Cirachyra australiensis (Carter) Holothuraidea
Actiropuna ediinilus (Jactir)
MOLLUSCA Bohadsc hig ardus (Jaeger)
Bivalvia . B. bivittata (Mitsuluri)
Tridacna maximz (Roding) Hb1othur1a (g leinn) atra
Jeeqor
Gas tropoda qupthrm)(urmwsm
Conus chaldacus Roding (Brandt) '
C. ebracus Linnacus y, (Piatyperona) difficilis
€. miles Linnacus Seiper
€. miliaris Huass (Thym1n,vr1a) hilla [ ®eson
C. sponsalis Hwass j__;lnthelof nobili’
Cymatiua pileare Linnacus {SeTerta)
Cy ﬂ_pea ronela Linnacus Stichopus. chloronatu®. Brandt
€. Eigris Linnacus )
Drupa ricinus (Linnaeus) CRUSTACEA
Lambis sp. Diogenidae (hermit crabs)
Latirus sp. Calcinus gaimardi (K, Nilne
Thais tubernsa Roding Edwaris)
Nerita plicata Linnacus Dardanus guttatus (Olivier)

rochus niloticus Linnaeus
[urbo arayvrostery Linnaeus
Vasun cervallicun {Linnacus)
V. turbinellus. (Linnaeus)

ECHINODT RHATA
Asteroidea
Choriasiler granulatus Lutken
Culcita novaeauincae Muller & Troschel
Linckia 1nnv1qatn (Linnaeus)
Linckia pacifica Gray

Echinoidea
Echinonotra mathaei (de Blainville)

Echinosirephus sp.
Echinothrix diadema (Linnacus)
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Map of Guam showing the Uruno Point study area.
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Fig. 6. Vectors indiceting velocity of dye movement over inner and
outer reef flat at Transect 1 during high tide, April 5,
1975; 09%0. Wind 13 kts., direction 090°.
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reef flat at Transcet ? during high tide. April 5, 1975; 1100,
Wind 11 kis., direction 090°, ' '
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Fig. 12. Vectors indicating velocity of dyc movement over ioner and
outer reef flat at Transecct 3 during low tide. April 10,
1975; 1400. Wind 10 kts., direction 0879.
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Fig. 13. Vectors indicating velocily of dyc movement over inner and
outer reef flat sl Transcet b during low tide. April 10,
1975; 1335. Wind 9 kts., direction 087°.
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ORIFT DATA, APRIL 11, 1975
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3
= Wind Rose S_tgj:_j_qn_l_
s it § ——d
Tunrihrol
- 1-meter Drogues
Distance Speed
Drift Start [ (Naut, Mi.)  (Knots}
1-1 0900 2 +b5 .28
1-2 1100 2 .76 .38
1-3 1300 1 .56 .56
1-4 1400 1 1.1 1.1
i-5 1500 2 .64 2
S5-meter Drogues
1-1 0900 2 .53 .27
= 1-2 1100 2 .95 48
1-3 1300 1 o5 5
1-4 1400 1 .94 .94
1-5 1500 2 .47 .23
Station 2
b 1-meter Drogues
Distance Soeed
Drift Start AT (Naut. Hi.) (Knots )
2-1 0840 2.3 1.4 .6
2-2 1100 2 .66 +33
Fnnin 2-3 1300 2.5 .97 .39
Fig. 14. 1-o (solid line) end 3.r (broken line) eh 2-4 1530 1.5 .34 .23
drogue trucrs frga Stetion lari2
conducted on April 11, 1975.
5-meter Drogues
. 2-1 0840 2,3 15 .64
— 2-2 1100 2 Wiy .16
0.2% noA.mi 2-3 1300 2> .36 4
: 2-4 1530 1.5 19 2



.,-.. ya . . -
“ \ f' ":- -~ ¢
Wind Rose " -. . - g ‘\—r {
- Ly eri DRIFT DATA, APRIL 12, 1975
station 1
_ 1-meter Drogues
f o e Distance Speed
A 1500 prift Start AT | {Naut. Mi.) {Knols)
7
oy 1-1 0930 2 JA4 \2?
; = 1-2 1130 2 73 .36
R 1-3 1400 1,25 .92 .74
. ' 1600 e 1-4 1530 1.5 52 .36
= 5 .
= a\( = 5-meter Drogues
. 1-1 0930 2 A7 .24
_ 1-2 1130 2 .B4 .42
< 1-3 1400 .25 .66 .52
—_ 1-4 1530 1.5 .25 iV
—
- - Station 2
— 1-meter Drogues
— Distance Speed
Drift Start 4 (Maut. Mi.) {Knots)
2 Pig. 15, 1= gaglld line) sud §-m (broken %‘_‘} ??gg g g 22 .gg
ne) drogue tro £ S s * )
21 and 2 cgndue:e:l gn ;::iluréi.m 2-3 1409 1.5 .40 .27
- 1975. " - 2-4 1530 1.5 .26 .18
- 5-meter Drogues
J - 2-1 0930 2 .76 .38
2-2 1130 2.5 .48 .20
2-3 1400 1.5 .21 4
- 2-4 1530 1.5 .13 .09
e _ 025 navt.mi
— :' \‘-’.
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o 100+
- 50 M
[ 1 L (] L. 1
HOLOTHURIA (PLATYPERONA) DIEFICILIS
£ 10+ )
| —— e
1 1 (] L‘—"I 1 [ (] — 1 [ 1
HOLOTHURIA (HALODEIMA) ATRA
o
£ 1
e © 10+
o ! — =
— 1 1 1 £ — : 1 1

STICHOPUS CHLORONOTUS

INDIVIDUALS PER

5 - * .
(8 l 1 N R 1 1 1 ] | E | 1 ] 1 ‘ l
BOHADSCHIA ARGUS .
3
-] 1 b pcan | ] I 1 1 I3 | 1 1 1 l'_1 i 8 J
HOLOTHURIA (MICROTHELE) NOBILIS
33 | e | 1 1 1 1 1 1 | I L 1 1 -1 — 1
BOHADSCHIA BIVITTATA
3
.I_. [ i 1 'l ] ] k. L L ] [l | | i [] L
ACTINOPYGA ECHINITES
.10 20 . 30 40 50 60 70 . 8O
1 1 [] 1 ol el 1 | 1 [l i

DISTANCE FROM SHORE {m}

Fig. 17. Distribution of holothurian species along Transect 3. Data
arc nunbers of individuals per 2 m x 5 m quadrat oriented
with the long exis parallel to the transect. The numbers cf
Holothuria (Platyperonan)} difficilis are epproximati ns.




e - - — ) am -

20+

10-
L L T
g HOLOTHURIA (HALODEIMA) ATRA

STICHOPUS CHLORONOTUS

Fig. 1. View of shoreline facing south toward
Uruno Point.

51

INDIVIDUALS PER

I I oy 4 " e i i i i

BOHADSCHIA  ARGUS

5-
| s | I 1 l ' 1 W e | 1 i n 2

ACTINOPYGA ECHINITES

54

) r_l L " " A i i i s 4
HOLOTHURIA (MICROTHELE) NOBILIS

1 . 20 30 . 40 . 50 . 60

1 AL 2 i N o e A L. 3

DISTANCE FROM SHORE (m)

Fig. 18. Distribution of holothurian species along Transect k.
Date are numbers of individuals per 2 m x 5 m quadrat
oriented with Lhe lorg axis parallel to the transect.
Also seen in this arca were Bohndschia bivittata,
Holothurin (Semperothuria) cinerascens, and Holothuria

(Thymodycia) hilla.

Fig. 2. View of terrain on the southern gide of Uiuno

Point. Buoy marks Station 2 where drogues were
cast as well as the area where Transect 6 was
run.
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PLATE 11

Fig. 1. Technique used in measuring and timing the
dye movement over the outer reef flat.

Fig. 2. Release of fluorescein dye in 50 feet o
water. The general movement of the dye
was then observed.

PLATE 111

Fig. }. A massive colony of Parites in 3 ft. of water
on the outer reef flat.

EPpE— o — ——

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. 1. Technique used in measuring and timing the
dye movement over the outer reef flac,

Fig. 2. Release of fluorescein dye in 50 feet of
water. The general movement of the dye
was then observed.

PLATE IIL

Fig. 1. A massive colony of Porites in 3 ftr. of water
on the outer reef flat.

Fig. 2. Porites and Acropora colonics in 3 ft. of water
on outer reef as seen during high tide.



PLATE IV

:i Fig. 1. Quadrat (50 cm x 50 cm) with 16 incerior points,
i used to quantify corals, on portions of an
f Acropora thicket on the outer reef flat.

¥ ML hiab Fig. 1. Reeling out the 100 m transect line on the recf

terrace.

Fig. 2. View of the corals Porites and Acropora, as well
a8 the brown alga Turbinaria and the sea cucumber

Stichopus, on the outer reaf flat near the reef
margin.

Fig. 2. Applying the point-quarrer 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 fr. looking up at the reef
slope. Gorgonians and surgeonfishes can be
seen in the background.
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APPENDIX C
GUAM REGISTER OF HISTORIC PLACES

INVENTORY DATA FORMS 66-08-0009/10/11



GyAit REGISTER UF MISIUFIL FLAvLs
INVENTORY DATA FOSM

o Go 08 0009
— NAME i
4  OWNER OF PROPERTY
| Common: vad gona keach n - - -
3 : . e C, 0, Ant L, d C d .. Cs
; Kiliiae Riameha B Ovmers Name{s): Jos artein, ant nio artero, an | onsuelo A, Calvo
. ) Street/Number: .
3 Type of Site: Hat{tation, Settlenent .
— L i : P.O. Box 752 A -wam 96910
TOCATT o Mailing Address 75 gana, guam 9
4 Street/Number Munmcipahty:’ rgana Telephone.Humber:
Leasee's Name(s):
5 Lot or Estate No.: Lot no. 10080 v
; - Leasee's Address: .
6 Munincipality: Lededo 0 ed <t
7 ‘ Owner's Attitude: X Unrestricted Research Allowed __Restri ed
Land Square and Section: square 3, section 4 : , Rese,rch Allowed ___ No Research ATTpw
g GSA Cade Number: 0370 Additional Information on Locating Ogner: {Contact perso , etc.)
Local Place Name: ;lconn leach
10 ; 5 LOCATION OF LEGAL DESCRIPTION
i Site ldentification Number: 66 -~ 08 - 0009
B CLASSTFfICATION Government Agenc-y: i'rl-‘ Or “.lﬁ! z';alu.--".n':ul.
n Category: District Site __ Buildin Struct i Streétlfgifmbnr: R “-ﬂd‘{m
. (check one s s ¥ - Stvicture _Object Mailing Address: Agana, cuan 9691,
Oumership: __ Goverpment of Guam x Private  Federal
J < (chet_:k one or more ,s appropriate - '
t‘z:g:ék nneﬂgcup;ed _unoccup}eg Preservation Hork In Progress 6__ REPRESENTATION IN EXISTING SURVEYS
14 'r-ml.-eas appropriate
Ac?g::::iﬂe tgl Public: __ Mo _z Yes,Restricted Yes,Unrestricted Title of Survey: dotes on an hrchaerolo, fcal ! urvey of Luam, larianas
1 one - Tslands
Present Use: (check one or more as appropriate) Author/Participant: Lr. Ured L. iieinman
—Agricultural Industrial —_Religious
___Eomerci:! Military : Scientific Date of Survey: 1965-66
___Conservation Museum T
. d:ca :ion =y . ~ :ﬁ:igartatiun Type of Survey: __ GovGuam _X Private ___ Federal
__Entertainment Residence 1
___Government :Ranr.h alther Survey Records Located At: lejt. of C merce, aAgana, Guar
Additional Coyp.nts On Present Use: Artifacts Located At:
| 7 _ DESCRIPTION
Known Pressures On Site: __ Yes _y Mo
. ‘Destruction: 2 No Known Future Danger __ Possible Future Danger

e —— ———

___Future Danger Certain __ Present Danger ___ Presently Being Uagipy

Condition:__Excellent _ Good _ XFair __ Deteriorated __ Ruins
“{check one) ___Unexposed
Integrity: " Altered/Original Location __ Altered/iloved
(check one) _, Unaltered/Origingl.Location ___Unaltered/Moved

4+




Identification No. 66-08 -0009 .
_—————

8 SIGNIFICANCE
3f Perion: (check one or more as appropriate)
‘% Pre-Magellan __ 16th Century ___17th Century ___18th Century
~_19th Century ___20th Century ___°
3 Specific Dates: (If applicable and known)
3 Areas:of Significance: (check one or as appropriate)
X _Aboriginal/Prehistoric “Literature
:Aboriginallﬂi Storic Military
Agriculture Music
—_Architecture Political
At , - Religion/Philosophy
—Commerce ~_Sciente
~ Communications ~Sculpture
~ Conservation Social/Humanitarian
" Education Theater
" Engineering Transportation
"Industry “Urban Planning
"Invention —_Other (specify
~ —_landscape Architecture. :
3 Impnrtance As Example of Type Site: _x Good _ Moderate ___ Poor
(check one) : 4 E
40 Susceplability to Interpretation: _X\ Good __ Moderate __ Poor
(check one)
4 Research Potential: _X Good __ Moderate ___Poor
i {check one)
4 Local Attitudes About Site: __ Valuable ___Moderate Value __ Low Value
(check one) —_Ambivalent _» Unknown
= Staff Evaluation: __ HWigh Value __Valuable X Reserve __ Marginal
(check one)
4a Recommended Disposition: Nominate Natfonal Register _XGuam Register -
(check one or more) T Staff files
4 Suggested Themes: ;
s.icronesia - Guan , Settlenent patterns, Helitat®hn
4 Additional Comments:

Signature: C)«LM. ;(Zw/

Evaluator:

Title: irolect Iirector
c-4

“only 4 uprights in place oc

66-08-00009 -

Guam Quad Identification :
Humber ‘ .

.
-

VERBAL DESCRIPTION #UST INCLUDE PERTINEMT DATA ON: bearings and sources used"to
locate feature; terrain and vegetation; size; shape; construction techniqua; materials
used; condition; surface artifacts or midden visible.

SIGNIFICAN(_:E STATEMENT MUST 'INCLUDE: unusual or important characteristics; acces-
sibility; interpretive and research potential; evaluation of the site's importance
as a representative of its class; recammendations for register categary.

D=scription: +his cite is loecatid on the il codst of Guar and is listed s Falcona
Lencs on Lull Witidisn Point Quadranevlar map (1%38), It is the property of J se ..
Artero of Apanz. The sit~ &y be peached Ly drdiving U on dighwsy 3, 3.2 Liles®rr £ cot
Junction to & paved but tidly deteriorated roac en, .5 mile « of Uruno loint (i Ea ) ta
leading « Lo the top of the cliffs. 5 steep Ltruil leads fro  Lhis irea dovn the cl ffs
to the bzach. The site is » along the st)d ,2 ' ile arount & rochy point, ;
The site is approxirotely J0N=350 1 Jong anf 50 = vide, running in @ generally '
direction alang the 10 L6 4 oot contours. « small reck ledge cores down ne=arly to the
wat=rs ~dge in the southern porl for ing @ second trall entdyment. loth are included in
the site aren. The entire site area’ iy filled with denss plipt grovth, prirarily cocohub
trees, lottery is scattered throughout the site aren with the h=5viest eoncentrations
near the cliffs which foriz the sustern sice of the Site. Huusrous 1ock shelters occur iR
these cliffs eucd a largs cave, ca. 5. fect deep occurs near the center of Lhe site, 1he
floor of Lhe-cave is wel und sendy. » fev fragments of huran toéne und scottersd pottely
oceur on the floor. wcattered fragments of latte uprighls ana czpstones occur on tne
site, tut all except on~ rre completely btroken and displaced. » single srall set vith
oul'8 €)e 30 1 fron the ¥ end of the site. All the uptibhta -

were brohen off stgp D c. sbove the ground surface. This set appeared to have Leen

orientsd in a nearly tA. direction or perpendicular to the teach ca. 20-25 r & of the
structure. lasl of Lie structure ca. 1, was a srall rocl, shelter with & pood ni,d en

" area gn, num~rous Iyttery shierds on tne ,round. '

The poil f Lhe pite 38 ; trown to tlach cend containi g scatisred pottery -s vy ell
as shells, lir~stone nebl jes, and olher teach.delris. Vapge a1:.i.<m consists prira?ﬂf of
coconut {Qocqs 3150, 21thgs Tend'n s _p., Iriphasia s1., £ pen 8p., &nd breenc n%.i%.i-.

folis do grur. -

signifisnce: This small area wa; be the site of & s all forrer settlenent galled either”
Fale na or Fgsonan, the )i tter name used-locally for ., is area today., Gi'®or’ te g her,

or toth, rar .pply Lo tie 'Lruno site inmediately to t, = #, tut it is ¢iflicul o Ue cer-
tain. hock sh=lters, a cave, and the recains of now destrored lztts SgBept thy —smsll
settlecent forrerly occursd in the ares, tut the ~xtent of the re ains indic,te t At the
occurstion vas Tuch less intensive than in thesité aress immediat~ly to tte b -.bver?he-
less, the arra Warrants test =xcavations and a few of the rocl, sh=ltel$ c¢ ntéaln F-latively
heavy sherd 'r Ldden de,osits wnich could provide uuex‘ul inforritioN foF ti= reconstru--
tion of Guambrileh prehist XV ’

Recormended:  Heserve status

Signed: :E}lj zmu-/ Ig te: If?—!-'!"/
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Use this sheet as necessary to explain any item on any form,
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12

_’— 9 MAJOR BIBLIOGRAPHICAL REFERENCES
7 Legendary Materials Known: __ Yes _XNo .
+ (If Yes, state title of legend and attach copy if available)
s
48 Written Historical Materials: _ ¥Yes X No
49 List Any References: (Especially those mentioned in any portion of forms)
possible (7) site of historic villuge of Falcona listed as atandoned
on map of 1852 A.L.
Coello, b, Francisco
1852 A.D. D 5
5 ::3::‘1“ Lspana y Sus “osessiones de Ultramar,
_ 10__ GEOGRAPHIC DATA :
50 Approximate acreage: ca. 4.3 acres -
3 Latitude and Longitude Coordinates Defining a Rectangle Locating the
Property if More Than 10 Acres
Corner Latitude Longitude
Degrees Minutes Seconds Degress Minutes Seconds
Wt 36 w9 o (TAAIE LR i L N
" :
NE 130 360 49w w’ 500 o
(#]
SE 13 36! 36" 1 u.l.o 50t o2" E
4]
S 13 36 36 W Wy 49 58" E
52 Latitude and Longitude Coordinates Defining the Central Point of a
‘Property of Less Than 10 Acres
Latitude ; Longitude r
Degrees Minutes Seconds Degrees Minutes Seconds
- 11 FORM PREPARED BY
53 Name and Title:Cusn Inventory Tea_m
54 Organization: bernice faushi Lishop Fuseun
™ g8 Street/Number: 1355 Kelihi otreet - ¥.G. Eox %037 e
56 City/Munincipality: llonalilu
57 State: llawaii 58 GSA Code: 2300

c-8

GOVERNMENT OF GUAM REVIEW RECORD AND EVALUATION
Name of Reviewer: bépc;uv-‘t/- \'/‘;'.— :’}
Title: f?/({ hhéy
Category: __ _High Value l‘lalua!ﬂe __Low Value ___Harginal.
Significance: __National _X_Loca'l
Recommended Disposition: ___Nominate National Register 2(_ Guam Register

___Staff File
Recmneu:uded Thaﬂe“ﬁ}.-__yahgb‘l-a = G—(/nm
Reviewer's Comments:
13 REVIEW BOARD EVALUATION RECORD

Date Reviewed: July 3, 1974 . __Recorder David T. Lotz

Official Category: __ High Value __ Valuable __Reserve

_ Marginal
Officlal Significance: __ National _Local
Official Disposition: __ Nominate Natfonal Reqister = X Guam Register

__Staff Files

Review Board Comments:

Voting Record (Yes, No. Abstention, or Absent)

Yes/ History (Carano) Yes/ Architecture (Jones)
Yes/ Archaeology (Birkedal) Yes/ Tourism (Unpingco)
Absent/ _ Planning (Gilliam)

Date submitted to National Register:

Date entered on National Register:
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ARCHALOLOGICAL SITE SURVEY RECORD

Hap__ 3142 I HE, AMS URA3
Site_ Ma(De3 agjnm m.‘;h] Grid coordinates #55058

Location_Sgcond cove south of Urimo P, (immediatsly south of Unmo site
cn Joe Artewy’s ranch),

Contur elevation _ =p10 o

Previgus site designation [t cextaln but may be Pugus site
Owner(s)__Unknown,  Josa C, Artero?
Adgres

Lsa Artere but pwmeral
Pregent tenant nnn‘:byc.npimi £ Atti%u%e toward exc@vation _Probably-Savorab)

taz

Site desﬁription AN0Y DaAcCh S B 218N T .y an anbhal-Meln \..00e

8t about middla of area; forms two shallow bays, Jeoaing of 1 small

or
partial latta sat. .
Ar®a_e0 = 350 oy Depth of deposit Soil of site__gznd '
Vegetation_cocanue and pendangs '
Previous excavation Yions known
latte
Surface features, roads, bldgs., etc. _ Partial/remajns €1); txzil at hack
of sgcond cove up to cliiff,
Artifacts__ Dotte ¥y, stons and ohall tools
Burials -
Remarks Light gcatter of pottory in central arun; xoclkshelters around

perichexy and very larpe wet csve in centar of aite,

Date of survey 9=53 Recorded by Reinman Photos _ No

Sketch or site map Site Map Publ, references I I’er.il rotad by
QOsborne and Hoxnboutal
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* Cowmaon: iyuno
. And/or Historic: Faleens, Fazonam, r, ..
3 Typa of Site: Sztileamnt #resa, Habitaticn
— 2 LOCATION:
= Strest/lumbar
5 Lot or Estate Ho.: Lot no. 13060
a Munincipality: Cededo
* Land Square and Section: equare 2, =eciion 232quars 3, ssction L K
3 GSA Code Mumber: Q3C0
] Local Place Name: Uruno L=ach _
- Site Identification Numbar: 65 - 02 - 2710
2 3 CLASSIFICATION . -
Categary: District X Site _ Building ___Structure _ Object
checi. one .
Z Uz.gershlw'p: Government of Guam v Private _ Federal
) heck ons or more as apprepriate )
5 St.;‘;us: . £ 0zcupied ;Unoccupied Proservation Uorle In Progress
) check Una'or more as appropriate o ) _
Acgessihle to Public: No _x ) Yes,Restricted ‘Yes,Unra’cr‘tcted_.
{check on2) ‘ -
3 Present Use:  (check one or more as appropr ate) o
Agricul tural Industria __geygggg
T Commercial Military cientific
~ Conservation fuseum —_Transportation
"~ Education Park . _Unused
Entertainment Residence . . ___Othar
Government _._5_Ranch
Addition2] Commants On Present Usa:
S



O

4  OUNER OF PROPERTY

Cunars tlame(s): . o P
v (5) LC8T L. AlLTO, Sonsu=lo A cal\.o' and satonio C. ;Art'“:
Straet/ilumber: 3

Mailing Address: PO, box 752

Munincipali ty:’ Agana, Guam Telephona.Nusber:
Leasee's Name(s):
Leasea's Address:

Oviner's Attitude: XUnrestricted Research Allowed Restricted

Research Allowad ___ Mo Research Allawed

Additional Information on Locating Ouner: (Contact persan, etc.)

5 LOCATION OF LEGAL DESCRIPTION

Government Agency:TCapt. of Land lMantgzsment

Street/Humber: .dministration Euilding

Mailing Address: 95910

ngana, Guam

6  NEPRESENTATION IN EXISTING SURVEYS

_ Title of Survey: lictzs on an Archasological Survsy of Quan, t-:az-i;:;.s
Author/pzvrticipant: Lr. Fred I, Reirman . 'Ié:.Lmda‘.
Date of Survey: 1955-65 o T B e
Type of Survey: __ GovGuam X | Private-r__Federal )

Survey Records Located At: Leps. of Coumsres ﬁga;-,a, Gua;

Artifacts Located At:

7

DESCRIPTION

Known Pressures On Site: Yes & Mo
Destruction: < Mo Known Future Dan i
B I ger Possible Future

___Future Danger Certain ___Present Danger Presently Bgiggegestz
Condition: _Excellent * Good __ Fair __ Deteriorated __ Ruins
" (check one) T Unexposed
Integrity: ATtg{red.IOr1gina1 Location __ Altersd/tioved

(check on2) £ Unaltered/Originalilocation ___Unaltered/Havad

-~
-

P
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¢ ' ( ( dentification tio. 66-02 -20iC -
A
i 8 _ SIGNIFICANCE
i Period: ({(check one or more as appropriate)
. ¢ Pre-Magellan X _16th Century X | 17th Century X 18th Century ’
Z 19th Century _20th Century __-".
37 Specific Dates: (If applicable and known)
pay t= historic villags of Falcona or fagonun alandons=d =y 1852
38 Areas-of Significance: {check one or as apprapriate)
X _Aboriginal/Prehistoric Literature
I_pboriginal/Historic —hilitary
" Agriculture _ Music
" Architecture Political
__Art —_Religion/Philosaphy
___Commerce __Science
Communications —__Sculpture
—Conservatian Social/Humanitarian
—Education Theater
____Engineering Transportation
—_ Industry —_Urban Planning
Invention " Other (specify
landscape Architecture.
3 Impo%tance ks Example of Type Si te: x Good __ Moderate Poor
(check one)
B Susceptability to Interpretation: X 1 Good __ Moderate __ Poor
{check one)
A Research Potential: X Good __ Moderate __ Poor
(check one)
. Local Attitudes About Site: __Val uable __ Moderate Value __Low Value
(check one} . _Ambivalent i_Unknown
T staff Evaluation:  High Value __Valuable __Reserve ___Marginal
(check one)
i Recommended Dispasition: _X fominate flational Register X_ Guam Register
(check one or more) ___Staff files
35 Suggested Themes:
. #ijsronsaiz - Guan, Settlems=ni paiterns, Hebitotion
5 . Additional Comments:’
~— 6
Signature: é@f AR

Evaluator:

Title: Project Director
C-13
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VERBAL DESCRIPTION MUST INMCLUDE P_RTIMENT DATA Gi: bearings 2nd sources used o
lorate feature; terrain and vegetation; size; shapa; constructian te hniqus; matarfal
usad; condition; surfece artifacts or midden v151b1e.

SIGHIFICANCE STATEMENT MUST INCLUDE: unusual or jmportant cp=racter15t1cs,p acces~
s1bk'luty, interpretive 2nd rasearch potential; evaluation o the site's infortance
as a representative of its class; recormendations for register categery.

n: I1s Lruua 5it.e is located on the I coast of Cuea ,7 rile S of Lru Point
E et 1“5. .3 rile i OF Falcoma Eeach on Ltud Ritidian Point J.LB(.’."‘"".ol" rap {1579), -It
£4'2 3 sertr of Jose G, nrbc ro of sgana, Guan. The site is reached by d":.t'inb h cn
-ﬁg‘hw ‘4"‘3, “Fi2 nilsy froa Pobt ggmc fon to a psved tut basly deteriordbed rosd .S milss
» of runo ,o.nt vhick leads » t  th i, c1ifls. A steep trail l=ads froa this area dowm
tha cLJ..ufs to the heach and eonters t' = c::ﬁ."‘:tl part of the site ai lr. Artero's ranch.-

Jos site is c1. 500-550 ;m 1lodz and 1 J = wide running 5/5 along the 10 to 40 feot
coit Lrs. lost of the structur"% x-:lls and =idden rscains oceur an Lhe lover slevations .
of tYe sits altYouzh scettered p tiery occurs on the lias=ston:z sh=l1f stove the =ain asits.
arn: ab least 6 surucr.urca ror*--‘:l;r occured here, 4 of which are ptentially restoraktls..
m 1ar;e st 1z fac:d wells alsg o.~ur, one each in the northern ard southern hilves of -
“Ye site. Poci: shelt=rs, a cavs, and nursrous middsn aress. as 1..c1" ts ro tery anu b['onﬂ"l
st 1e g% ‘h=ll tools occur thro ghout the sits. area.

Ti= scil of the site is ,':-n-r"il., a8 trown to tlack sarnd cmta:v.‘. 13 li:rst.on‘. ne..hlcs
and other teach delris as well ‘s artifacts, nlthot.gn t.he casbern Lop-r contcurs of tﬂe -
sita ar- p-.narily troksn limestone and clay.
=getation i Spri:r.ar*_l;,r Cozqs sp., tut Triorasiz s _-g., Pr=-ma s __L._., Carica sp., Foa

us o
E=a 33., z a'"\ 3 s» and Alo 2sia sp., as well 55 \-a.ra.cu; vines and “T=rns m.cur. _’ g i
‘isnifds : The truno site is an iaport.ant. and valuatls site arex..’ nlt.hm.s;n larger £

-

than th- .gpe...o vsite, it has many of tAe sams charactesristics that =nhafices its i=d ..'.1......
Tirst it” -:ay be the s:.t~ of ar Wistoric village called eith=r Falcona or Faa::-mn, toth .,
apraran*l _atandonsd bty iR52. Further, m=uch of the early archaszologizal work dons.on the ~
island ty Yians Horntostel occursd at this site, One structurs (55 o2 Co1D Cl) had’e. T -
Ja'r,t.e u right and rrain corel cap re-oved bty hiz. It is now cn dls-u..a at tas Lishop
iisspz iF nc""u. artifzcts re‘-cvercd srs in tha collection st the. sage museun, ‘some-
"of vhigh ars re, ﬂrwd on by Laur+ Tacapson (1932). &b least 4 of ibz latbs structurss |
ars r= toratl~, 31l in the central part of the site and 2 potentially restorstls w:lls
aceur hi“'* t4~as lattes. Finglly, th+ extent of the riddden srd artifact materdals, the
nresenz~ of rocr shelters ané caves, and their interprstive potential all combin= to raks
this an i-portant site for the reconstruction of villags habitation ¢nd settlsment pat-
t-r1s on t': ;lezri Ext-nsivs excavations sre rnco::wr.:.l*ﬁ toth for the restoration ond

itz rFec r. qrg. . 01 or the =arly to historic villege p:itteras.
Hszo . 2d:  High velus status - 7
o >!, x -
I~~~
“ -
/}"&'W. fﬁ A — C-J:ﬂ 'I'Ihte: J‘:ZI‘.?‘/
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KEY TO MAP SYMBOLS:
| @D Standing uprignt

@  fatlen vprigut
T : ©® 'Flﬂ:-n..t.i.? éhme
A cepstome Frageant
&) basalr merdar
limestone 'n-h-# .

rubble

aTr.

P
- - M
v.ie P+, depression

] ¥
4 I Mmeund
"'

1
N i indicates alignmant

A Slope., navvows exd Points down

() heights evteved i heters
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URUNO € 11213
€6-09-0010-01
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slernder 1ozirhts

URURO COMPLEX
66-08-0010-01
linesione urzight
side view
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T T & 7 L& 50 owoglt o4 s 0 3
Guan Oiad  Id=ntification Feature OUAD ) 0 FL el T HOL FLATURE QUMBLE —
L I:u.:lber Hu™er bt L1 ' Horth Ari
SCALL- 1IN __ on BAE, QUG TECIAIQUE: o
vERSEL DISCRIPTION ST THCLUAT (¥R 1FTA ON:  bearings and sourcas usad to : . o
Yocate feature; teercin i vejetaliong si+% shpe; construction te-tnique; materitis e R T e aren
i

usad; corndition; surfaec2 artifacts or aiidden visibie.
SIGHIFICALCE STATEMENT 1UST r'n Ukt yfusial or irporiant charac.cristxc 3 dcces-— ‘
sibility; mterprctww ar: research ,:unn..h.] ovaluztion of the site's iradrtance
gs a representative of its class; recS.ierdations for rejister catejary.

1irctes ca. 10=-15 @ dirschly - "E '
thaxlislTline. 4t is orinqt"i i ,] »

ng, 2336z s beach ant 1.
stasting uprigats atout 1.3 = 1n . ' |
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Guaia Quad 1dentification Feature
lumber lunbar

VERBAL DESCRIPTION HUST IHCLUDE PERTINENT DATA Oil: bearings and sourcas used ‘to
locate feature; terrain and vegatation; size; shapa; construction tzchnigue; materials
used; candition; surface artifacts or midden visible.

ant charactaristics; acces-

SIGNIFICANCE STATEMENT HUST INCLUDE: wnusual or import C
1; evaluation of the site's im3ortance

sibility; interpretive and research potentia A 3
as a representative of its class; recommandations for register catagary.

Tais featur= is & large sirvcular depresaion lospind 20-30 ¢ 5. of latbr strustures
2 and 4503 0210 03. It is 10 = Z of ths beach and 20-25 = U of the elill-
ine. 1he reatvre is 10 n in dlsaster if a ii/S line and has a raximum depin bzlow ground
aurfacs of 1.5 =. Somevhat disturbed, 4t still has te remains of at least 2 faced
courass of liwastone re=f Tock ia it, and .was in ail rrotability vasd a5 & wall for water.
1t 4= nov [illad uith sand and coconut tress ol varicus sizes,

wie goil in ths featurs and in the jremediate wicinity is brown sand with scabtbered
sethery, limsaton= aebtles ang other zidcen detris in it. Tare= = to th= 4 of the fea-
ture lc o enall, low mound of klack sand widden %ith a neavy concentration al pottery,

sh=1l3, and an oceasiondl Lirotien a1ell tool.
i3n in the featurs and vicinity ig prizarily Coses su. although come

The vepetati
Colozcsia sn. &mid Alocasia sm, ocaur to the L ang g,
Trheas w=2lls appear to b= e corron feature of sitns alonz tha M eoast df the dclard.
[scing, They undoubbedly wers an iz

Mrarly all are identical in size and use of ston=
and excavation and restoration ars recosmendod.
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CONTINUATION SHEET

Identi{ 1tion tLo. 66-0mg-7r ion

Doa 3

Use this she=t as necessary to explain any item cn any form.

(Number all entries)
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veRMAL DESCRIPTION tUST THCLUDE PFRTIRENT DATA 0'1: bearings and sources used to
loc2le fefthre, terrain and vegotai.iuny size; shape; construction techniqua; raterials

usels conthtion; surface artifacts or midden visible.

SIGTICANTE STATENENT HMUSF THCLUDE: ynusual or important characteristics; acces-
sihu'lity'. interneotive aiv resoarch polontialy evaluation of the site's imdortance

as a representdtive of 1LS Classy reco cendations for registar category.

This labts is a lorgs 17 stons structirs locetsd 10 -3 iv of strusturs £5 €3 1010 015
it 18 § 7. of the eliffs '3 2-25 n & of 4 2 bteach, wriented 30 it i3 12ndang, 3 n
vitde (inti~lor direnaion) it ctag ing vp ipats .9 %3 1,24 in height., Thz uprishts ars
thin sl ¥ of limestons rss? r_.«, trapszoidil in Tors widle the cepstonsa ars aixed
tra‘n o3 o and reef rocit h.iv.l slottsd ta, cu, and sous vith carved lipa. & large stons
1463 wel) 43 locsted 10 ¢ i 7 the lebts in a bamioo grove. ' .

. Tac wail of tha aite’ © Lo..m sznd 1-'i:]_2 limestone pebiles, pottery, and other bzazh
debris in it, A blazg't gand ,..“.c‘éen with & hesvy'concesatration of pottery trgins izined-
iately & ol the structure rad runs to the tass of ths £1iff, .. large wat cove oncurs in
the 147 reandnd tha laitte; # l.ock s1a) rid en elso is found I ant 5 of the etructure.

Ty cpetntion 45 mixed Corm o, Trifasiy go., and Insdursosp. A& few mpaya
— f{Caric- =) ao well 25 unif~d.ilied ferra 1 vinas uere alsa neted,

i, structure ia 2lay potertiall: rego ratle. The adjcsst i ell, archzaslogical
ricdan, 1--% shalters, wnd Lave are all reo~asnded for excaveticn cndfor restoratiosn. URULIO COHYEEX
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( GUAM REGISTER OF NISTCA IC/ ACES
COATILUATTON SHEET

Use this sheal as nacessary to explain any item on any form.

(hugher all entripes)

Fltlt

é& REFIZ AT Y NI EXTS?IHG SUAVESS
5 3T I0

26 Title: Archaeolo y and !-i.story of Guam, liational Fark Service,

U.§,&5e t, of thes Inierior

27 Aut oz: Erik ..:ﬁﬁad

28 Dabe: 1952

29 Typ2: Fedesral

30 Survéy Records located At: U.S, Dept. of the Interior

.9 HAJCR BIALIGCRAPYICAL REFERENCES
49 References; ) .

Osborne, Douglas

n,d, Chenorro Archaeology, an unpublished manuscript on Cuam sites
Unlversity of Yashington

Thompson, Laura
1932 Archaeolagy of the larienas Ishnds ‘Bernica P, Biskap
Huseun Bulletin 100, Honolulu, n:mau 78 pp.

C-36
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) Leyendary Haterials Known;  Yeo . Mo .
{If Yes, 413t title of legend anfl attach copy it available)
48 Written Historical Haterials: __Yes - MNo
49 List Any References: (Especially thuse mentioned in any portion of forms)
1_15?.9:! as-;a;cindoncd villap;c on map of 1852 A.D.
Coello, L. F:-;xsu;i‘s‘c.z. At.i"l:;r;!; Egpana y Sus Possssionss c= l.rltv-a?.:..,
10 GEOGRAPHIC DATA
50 Approximate acreage: 13.5 acrss
51 Latitude and Longitude Coordinates Defining a Rectangle Locating the
Property if More Than 10 Acres
Corner Latitude Longitude
Degrges Minutes Seconds Degrens tlinutes Seconds
M an Ogt il T 50 oo £
He 3% 37 o9 oH 1?50t o8t o
SE 13 3% som & TTASEEEE L
SH 13° 3% sov n we 50"  co* E
52 Latitude and Longitude Coordinates Defining the Central Point of a
*Property of Less Than 10 Acres
Latitude Longi tude
Degrees Minutes Seconds Degrees Minutes Secands
11  FORM PREPARED BY
53 - Hame and Title: Gusa .L;v en:;i’ Tsin
54 Organization: Zernjcs Paunini :.-;sh 3.,:.-s=u;
5 Street/Mumber: 1355 = $ini ot TSt - DL, fex 4937
_55 City/Munincipality: H Sa*C1u
57 State: iaiai3 ogers 58 G5A Coda: 23¢0

" e-37 -




( jdenf ‘cation flo. 66-03 -0 5 1 <.

17 GOVERTMENT OF GUAW RCVIEW _ RECCRD AMD EVALUATION

- Hame of Reviewer: ,ﬁ Q//—-:'_/f_} — e )

60 Title:  fanazgk

I Category: Zf_}ligh value __ Valuable __ Llow Value __Marginal'.

"2 Significance: __Mational Xbocal

a3 Recommended Disposition: _>_<ﬂuminate National Register 2<_Guam Register

___Staff File -
64 Recommended Themes: [1jeipn25ic ~ oo, S ettlerant fattervs,
Hol:ta i,
&5 Reviewer's Comments:
73 REVIEYW BOARD EVALUATION RECORD
6 Date Reviewed: ___Recorder
= Official Category: __ High Value .__Valuable __Reserve
__Harginal

8 Official §1gn1f1cance: __Hhational __local

89 07ficial Dispasition: __'Hominatn National Register 't_‘_'_Guam Register
: .. Staff Files

"0 Review Board Comments: '

n Voting Record (Yes, Mo. Abstention, or Absent)
History (Carana) - Al:chitecture (Jonss)
Archaeoleay, (Birkeda‘l) Tourism (Unpingco}

& Planning (Gilliam)
2 Date submitted to r:atinnal’Register:
—_

pate entered on Hational Register:

c-38

, . Arez_ 10CuSEN m, Depth of deposit

( Wia g ~uv -~
]

ARCHALOLOGICAL SITE SUAVLY RECURD

L M e BB SOBEL S L
Site MaiDedn {Dvooa) '

Locztion Zazid -ardy Bach cowva fm—maddnrnglsy goueh ~d Iheeas e

Grid coordinates “Sanyed

Contous clevation Se1% 1y

Previous site desigration Tiopps Doass. Orrews

Cuner(s) e $. Sxiows

-

Address  Sg#DR, Guom

Pressnt ‘tenant hyywpe

Attitude toward excavation Dmahahls Fupngeah

Site description_1ow33 nandy Bwaen oily wlsh deed oF the Jac-eup Tases in

this ased o 17 O cioodd uoadatt a3l ondaey hase {Thale) o

S50il of site_oang “o c=rdw e

Vegatation CSETRLZ, gandyd

Provious excavation Ilowsiwenitel 3= +hay 154004

Surface features, roads, bldgs., etc. Tt nvecpge Axsanleg sty tong,
gud gayeral Emadls fhowwed grsa owd alswg Giach.
Artifzcts Doy, stoes dod shell f2ola. moxtass

Burials

Reports Sogoddins o Axiyrey, Yninbeddal axcavabad hexs In coma 02 tha
latia (B somesoess him), Slia Is 88312 oxtensies & hodry desesins,
Six seky of iar orill poasenn. Sowyzal rockohelirra & Scwe udase of

Flat a7243 cd hiskas cenkooss,

Date of survey 9703 Recorded by Yaloram Photos__Y2a

Sketch or site mep D1 Mo
n,d.3 Z2ad 15532

Fubl. raferencas Tacomien 1932 Mo
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T IRMERTORY RATA FORN

65 08 0O01s

(7]

HAHS

Cormon: Uruno Eeach *
And/or Historic:

Type of Site: Eatitation Ssttlement

LOCATION

(51} de

W

Street/Humber ¥
Lot or Estate Mo.: lot no. 10080

Munincipality: D=dedo

* Land Square and Sectinﬂ:'squnre 2, section 2; , Qquu‘e 3, section 4 £

7
3 GSA Code Numbar: 0330
: Local Place Hame:. Uruno Beach
= site Identification fumber: 66 - Q8 - COT1
A CLASSIFICATION . .o
Category: District X Site __Buflding ___ Structure __Object
cneck one . =3
- szgersh'ip: __ Govermment of Guam:X Private __ Federal .
{check ons or more as zpprepriate R ' ;
_Status: Ozcupied Lllnaccupi‘ed Preservation Horks In Progress
" (check one‘or nore @S appropriate o
. Ac((:essih'ie to Public: _ Ho _X Yes,Restricted ___Yes,Unrestricted
{check one) a3
- present Use: (check one or more 2s a;laprapﬂate) .
Agricultural Industrial. ___Religious
—Lo _ercial. T Hilitary Scientific |
—CoffE rvation " Museum Transport2tion
" Educ %ion —_park . Unused
“Enteftainment ~ __ Residence ~_Othar
" Goverrment ~_Ranch :
Additiorial Cesmsnts On Present Use:

c-4p

: ( (

4 (ISR _0F P20OPERTY -

Cvwners Nama(s): Jos= C. i ‘ .
Josz C. Artero, Antonio C. Artero, and Crpsuelo a. Ualve

‘7 traat/tiunber: .
3 Hailing Address: p,0, bov 752
3 Ilunincipa‘l'ity:' Apana, Guam Telephona Humbar:
29 Lease»'s Mame(s):
71 Leasce's Address:
22 Ovner's Attitude: X Unrestricted Research Allowed __ Restricted
: Research Allowed ___ Mo Research AlTowad
23 Additional Information on Locating Owner: (Contact person, etc.)
— 5 LOCATION OF LEGAL DESCRIPTION
=3 : ..Govgrnment Agency: Dept. of Land Kanagemsnt
. Street/tlumber: Administration Building
in Mailing Address: Agana, Guam 96910
o 6 REPRESENTATION IN EXISTING SURVEYS
Title of Survey: iotes on an krchadological Survey of Gras, Marianas
= Authcrl?arti-cipant: Lr. Fred M. Reinsan . -'Is.hnfié
3 ' Date of Survey:1955-66
 Type of Survey: ___GovGuam X privatc __ Federal
) Survey Records Located At: Lapt. of Commerce nganz, Guan
B Artifacts Located At:
i 7__ DESCRIPTION
sz Knoun Pressures On Site: _ Yes x Mo
Destruction: _x No Knoun Future Danger _ _Possible Future Danger
___Future Danger Certain ___ Present Danger __ Presently Being Desi
54 Condition:__Excellent X Good _ Fair __ Deteriorated __ Ruins

" (check one) ___Unexposed
Integrity: Altered/Original Location _ Altered/iloved
(check on2) X Unaltered/Origingiilocation __ Unaltterad/taved

+ N
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Identification Ho. 65-08 -

Coit

{ IU"“ILIi'IC(.CJUH nu. uu-qa_-

[o
lo

2 BI3LIOGRAPHICAL REFE! EFICES

S1GHTFICANCE

]

Perioc: (check one or more as appropriate)

X Pre- Magallan __16th Century 17th Century ___18th Century .

lgth Century __ - ~20th Century ___
Specific Dates: (If applicable and known)

Areas-of Significance: (chack one or as appropriate)

X Aboriginal/Prehistoric Literature
—_Avoriginal/Historic ~ Hilitary
_Agriculture Music
—_Architecture " Political

T Art —__Religion/Philosophy
__ Cormerce —_Science
___pummunicatiuns —Sculpture
"~ Comservation “Social/Humanitarian
T Education ~Theater
—_Engineering Transportation
—Industry rban Planning
—_Invention Othar (specify

~_Landscape Architecture.

lnpnri‘.ance As Es;a:rpTe of Type Site: X Good __ Moderate __ Poor
check onez
Susceptability to Interpretation: _X Good __Moderate _ Poor
(check one)
Research Potentiai: x Good __ Moderate _ Paor
{check one)
Local Attitudes About Site:
{check one) Ambwa1enr. it x_ Unknown
Staff Evaluation: __|
(check one)
Recommended Disposition:
{check one or more)
Suggestad Themes:
tiicronesia - Guam Settlement pattern, Habitation.

___Staff files

Additional Comments:

f

W RTT A
Signature: /ﬂt&i—'n" 1t nrrnse—
Evaluator:

Title: Project birector

c-h2

Valuable ___Moderate Value _ low Value

High Value yx Valuable _ _Reserve __Marginal

¢ Mominate Mational Register. x Guam Register

-5~ s i

47 Legencary Haterials Unown: __ Yes X No
(If Yes, stats title of legend and attach copy if available)
48 Writt n Histgeical Materials: __ Yes X Iy
49 List ny References: (Especially t it i i
Osbom;‘; s (Especially thosa mentioned in any portion of forms
1947 Archzeology of Guan, A =
Meacsta, “iswusi;ﬂ-pp:'le;ligf.;z:ntn_ogologist Vol. 49,n0, 3
10 GEOGRAPHIC DATA

50 Approximate acreage: g 3 poreq
a1 Latitude and Longitude Coordinates Defining a Rectangie Locat

Property if More Than 10 Acres . g‘ e e

Corner Latitude Longitude
W Degrees Minutes Seconds Degrees Minutes Seconds
13° 38 a9r 0 ke 50t 4" E

NE 130 3Bt 17" N 14,0 50! 5 -E

SE 30 37 28" N ws® 5o 09" E

Moo3® 3 2w B wae 4. 59 E
52 Latitude and Longitude Coordinates Dafining the Central Point of a

‘Rroperty of Less Than 10 Acres :

Latjtude Longi tude
Degrees Hinutes Seconds Degreas Minutes Secands
11 FORM PREPARED BY
53 Name and Title:Guan Inventory Tean
54 Organization: Lernice Pavahi Bishop Huseun
55 Street/fumber: 1355 Kalini Street - P.0. Box 6037
56 City/Munincipality: iHonoluly
57 State: Hawaii 96818 58 GSA Code: 23C0
C-43




( lden' ication No. 66-03 - [¥)

T2 GOVERWMEAT 0 GUAT REVIEW _FECORD AND FVALUATION

Name of Reviewer: t"@'m’bﬁ( ?/c?—cﬁfz:?

59
60 Title:  Plannerr
61 Category: __High Value Z}Ia'luable _ Low Value ____rdarg'ina'll.
62 Significance: ____laJtinnal Xlocal '
63 Recomanded Disposition: Xtfominate National Register X Gu2m Register
__Staff File
64 gecummer:ded Thamgs: M;ZVW:_ESI}I [ G—mm :
65 Reviewer's Comments: . I
13 REVIEW BOARD EVALUATION RECORD
66 Date Reviewed: ___Recorder
57 Official Category: ___High Value __ Valuable . _ Reserve
_ Marginal

68 Official Significance: __matiomal = __Local
69 Official Disposition: __MoMirate Mational Register __ Guam Renister

' ___staff Files
70 Review Board Comments: '
n Voting Record (Yes, No. Abstention, or Absent) .

:@; History (Carano) ﬁ’f Architectura (Jones)
_ﬁnrchaealogy (Birkedal) ﬁ Tourism (Unpingca)
A 7 anning (Gillian)
” Date submitted to National Register:
3 Date enterad on Mational Register: 4
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66-086-001.1-01

Guart Quad TIdentification Feafure
Number Hum “er

vereph DESCRIPTION MUST TnCLUDE PERTINENT DATA 0¥: bearings ar]d sources used to
loGte feature; terrain and vegetati‘h; size; shape; corstruction tehni e, ra“eriz

used: condition; surface artifacts or midden visible.

SIGMIF1 CANCE STATEHENT MUST -iNCLUElE: unusual or inportant characteristics; acces-
sibility; interpretive and research pOtential; evaluation of the site's importarce
as a representative of its class; re“Tmendations for register category.

This latte is 2n 8 ston= structure oriented 30° E of if and is located nsar ths=
central mrt of the site some 80 n & of the beach and 20 m b of the cliffs, It is
9.8 r long and 2.65 = wide (intsrior dimension) with thin slat-like trapezoidal up-
rights from 1 £% 1,28 nm in height. Both uprights and capstones &re made of lime-
stone reel rack. Two single cavity basalt rortars lie bstwzen the southernrbst pair
of upriehts, and a thire li=s 10 m to the NE. Scattersd fragments of huran tone
(4aw, skull, longtonea) lie near tne eastern end, close to thz last upright. &
large well lies 10 m to the 1% :

The soil of the sits is a brown sand containing limestone psttles, shells, ard
otMer beach debris ns wsll as scattersd pottery sherds. 4 black sandy nidden area
lies 1 m E of the structure and runs to a large rock shelter in the cliffs 20
away. #nother small mound of black midden dsposits ia ca. 5 m to the ME, Two sra™
upright fragments occur on the western edge of this area, 5 = N of the main latte
structure,

Vegetation at the structure is Cocos sp., Triphesia so., and Marmea odorata,

This latte group is the only set at tnis site re=aining in restoratle condi-~
tion. Test excavationa within the structure and the adjoining ridden and rock
shelter are recomnmended, LT '

INDIVILUAL FEATUHE EV IUATICN: X RESTOmAELS LMIT, _ Meokdb M WHIT, _ SALY.G- LN°T

Signed: (}«wa /'g"""‘“’“‘* c-li6 . Date: ra-2y
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Title:
Author:
Date:
Typas ,

Records

1932

(twmber all entries)

Archaeology and History of Guam, National Park Service U.S. .
of the Inte-ig

E=ik K. Reed
1952
Federal

6 REFRESENTATION IN'EXISTING SUAVEYS

Use this shaat as necessary to explain any item on any form.

Located: U.S, Dept. of th: Interler

49 References; !

Thnnpsou ¢ Laura
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Archaeology of the Marlanas, B, P. Bishop Huseum Bulletin 100

Honolulu, Hawaii

78 pp.
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Guam Quad Identifivation
Humbar

VERGAL DESCRIPTION MUST IHCLUDE PERTIRENT DATA C: bearings and sourcas ut"-:f‘ to
locate feature; terrain and vegatation; size; shape; construction tezhniguo; matarial
used; condition; surface artifacts or midden visible.

SIGHIFICAHCE STATEMENT MUST i MCLUDE: wnusual or impartant characteristics; acces-
sibility; 1nterpret1ve and rasearch potential; evaluation of the site's innartance
as 2 representative of its class; recommendations for register categery.

Laserintion: The Uruno Beach sits is located at the tase of tie cliffs on the ¥
coast of the island from ca. 500 a b of Uruno loint (El 581) to achaes Foint on ths B
. 7The southern part of tre site is callzd Lruno E=ach on the USG5 fitician Point
Juadrangle rap (1958), Tt is on the propsrty of Jose C. artero of fgama. It may be
r=ached by driving N on Highsay 3 from l'otts Junction, 3.2 milss to a paved, but
badly detsriorated road .5 rile & of Uruno Point which leazds % to the cliffs. A
stesp trail leuds down to l.r. Artero's ranch and ths Uruno sitz (65 08 0210}, ‘Halk

li on Lhe beach ca. 400-450 n to reach thes southern end of-the Uruno Beach site.

The sites is ca. 2200 = long and 1C0-150 m vide at the southern end, 2nd covers
the 29-10 foot contours. Thz hzaviest concentrations of rerains occurs in the - .°
socth=rnzost 1200 to 1500 m of ths site. At lzash 6 sets of latte occur here, rost
tacdlr dstariorated and/or disturbed. *» aingle set tas recordable (%3 02 0011 01).
Several of the disturted sels viers 1l 4 stone sets, rather than the more usual
larger latt=, In addition, at least 3 largs wrclls, ea, 10 = ia diazet=r and still

rataining remnants of the formar stone I‘ac:.ng on them, were rot-d. .« Ycattersd pot-..:
tery, with heavisr concentrations in low rounds occur all along the site area. - ’
St.on.e rortars, shells, broken shell and ston= tool [r:iyreats, &nd other nidden debris
are also a psrt of the sits rerains., nock shelters ars found along the cliffus in

the castern part of the site. Sy sy o
The soil of the site is krown to black sand ur:j :andy clay, conl’.ti.n_nv scat...e"-ﬂ
limestond ‘petbles and other tsach debris. ' o . A Saer

Vsgetation consists nmostly of cocanut (Cocos sp.] and Pandancs s ap., bub~
"1iron-China" (Triohasia s».) and Hasmes sop. as m:ll as o..l'er =21l shrits end
vinss occur. a A : am i

Sipnificance: The Uruno Beach site, ].ike othsrs elong't.he W coast'appnars to have -
teen a heavily occupied arca formerly. The large amounts of potiery and other liv-
ing cetris, and 3 lorge wells, indicate a site of soms im’ortance prenistorically.
The cingle restorable structure, as well as the apparently lewer latte structurss
nean the site is less interesting from a restoration and developmental point of view
than sither truno (65 08 00i0) or Haputo (66 03 0007) also on-this coast, Haver-
theless, ths rC‘IaPOJ.O ical res=arch pournt.ial is ve very good and we razcormend that a
prozram of excavations te Lndermkrn.

Heco-=ended:  Valuabls site status

C-49
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APPENDIX D

DEPARTMENT OF THE AIR FORCE LETTER
24 JULY 1975, ELECTRONIC EMISSIONS
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DEPARTMENT Ur THE AIR FORCE
MEADQUANTL IS 430 STRATLULIC WING (SACH
APD SAN FHANCISTO 96334

REPLY TO
arrnor  43SY/LGPY 24 Jul 75 I A
: ‘ .r-ﬁlszut.i.d VA D
cwoseer Contract FGA4133-75-C-0030, Candidate Environmental Statem
,"‘13. -2 1935
o AUSTIN, SHITH & ASSOCIATES, INC.
P.0. 8Box BT RO, i & A PATES IS
Agana, GU. 96910 Honoluly, Hawe'} $03)3

Information currently available which was requested by your firm on
19 Har 75 is as follows:

a. Air Force Satellite Control Facifity inputs to questions 1,
6A, and 68 from 17 Mar 75 meeting and questions 2, 3, and & of 18
Mar 75 meeting are provided.

b. Question 3, 17 Mar 75 meeting - Horthwest Field presently
serves as the site frtm the Air Force Salellite Control Facility.
There are future plans for the ¢xpansion of the conventional vieapons
storage area into Horthwest Field. The scope is shown on the attached
"Development Plan - Storage Area". In addition, the Global Position-
ing System is planning a station at Northwest Field.

¢. Question 6.C, 17 Mar 75 meeting - The Air Force does not em-
ploy nor does it have information on routine maintemance schedules for
shielding and general radio interference protection equipment as
applied to installations in tropical locations.

d. Question 2, 13 Mar 75 meeting -~ Blast Clear Zone limits for
Anmunition Depot are as indicated on Attachwent 1.

¢. Coordinates of emission source is 13 degrees, 36 minutes,
Longitude.
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f. With the exception of the 8-16 GHz band, all frequencies
are in use 24 hours/day, 365 days/year. The 8-16 GHz band may be
utilized anytime after FY 76 and would be used around the clock.

{1) Also note that the Global Positioning System is plan-
ning a station near OL AD which will receive frequencies from 1227
and 1575 kHz. Haxivium permissible flux density will be -154 dba/mz.
and operations will be full time. Requests for information on this
progran should be dirccted to SAMSO/YEP, P.O. Box 92960, Morldway
Postal Center, Los Angeles, California, 90009. 2

g. Background noise is not expected to impact our operations
regardless of the volume of traffic.

h. Present road is, at a minimum, 1400 ft. from the GTS TT&C
60 antenna. Haximum anticipated power density when radiating at
10kw exceeds the maxiwm recomrended level of 10 M{/CH square. At
a height of 8 feet above road surface, this level is 16 Hu/CH
square, The duration would probably not exceed 60 seconds and only
on rare cccasions when the antenna is at 0 deg. elevation and radi-
ating at full power. This situvation is not regarded as particularly
hazardous to personnel traffic on the road.

i. A hazard may exist when the contractor is transporting
explosive devices to the construction site. In this case it is
reconmended that coordination with the site be made prior to trans-
porting.

j. Based on a 1970 Uazard Survey by AFSC E&I (Gebia) the fol-
lowing radiation hazard distances when operating at 10kw:

POL 165 ft.
Personnel 2,609 ft.
JED 31,300 ft.

k. HNo other reason other than obscura and radiation are
known for establishing the one mile clear zone.

1. Based on the above, there is no restriction to use the
road at a distance of one guarter mile except for coordination

when explosive devices are to be trans

ported. However, 1n the
ipterest of personnel safety, the contractor should coﬁsider recut-
ting the road so that the closest point is in excess of one-half

mile. This still would not alleviat i
el ik e the requirement concerning

D
,f’ﬁz:;;;::’/’j“’ j ”,4"
AR, J‘/am 1 Atch

Contracting Officer 1. HMaster Plan Drawing C-2



APPENDIX E

LIST OF PERSONS CONTACTED

LIST-OF -AGENCIES-AND-INDIVIDUALS CONTACTED

16.

17.

U.S. Alr Force - Capt. Coleman; Lt. Vansaun, TSgt. Waterman; Mr. S. Lowrey
Seibu Leisure Guam — Mr. C.C. Cheng

Marine Laboratory, University of Guam - Dr. R. Tsuda, Mr. R.E. Dickinson
Land Management - Mr. J. Laguana

Department of Commerce, Parks and Recreatlon Resources = Mr. David Lotz
Department of Public Works, Sulid Waste Disposal = Mr. J. Guerrero

Central Planning Agency, Territorial Planning Commission - Mr. Paul Souder
Department of Agriculture, Fish and Wildlife - Mr. Isaac Ikehara

Public Utility Agency of Guam ~ Mr. A. Halili, Mr. J. Carrera

Guam Power Authority - Mr. Cavote; Mr. S. Cabrera

Guam Telephone Authority - Mr. J. Nakamura

Department of Public Worka, Highway Planning - Mr. J. Pastic

Guam Environmental Protection Agency -~ Mr. J. Wager; Mr. R. Carter
Department of Labor - Mr. L. Umagat

Guam Vieitors Bureau - Mr. Frank S. Cheng

Singer-Layne Guam - Mr. Lester Lien

University of Guam - Dr. Oscar Levant

E-2



APPENDIX ¥

URUNO CODE - FROM SLG MASTER PLAN

P=1

13, PLAN Lot THE FSVTINMENTAL PRESERVATION, PIOTECTION AND MARMGEMENT

13-1 Dbasic Plan for Fonviveonmental Preservalion and Protections

a)

b)

Katural Vegetalion:

Paln forest must be prolected and no peroancenl facilities
will Le built in this area. A basic clean up operation

is necessary, hovever, Lo Iurlh;r cnhance the beauty of
this notural vegetation, and some temporary facilities may

have Lo be built in the forest.

In the event the cutting of palm Lrees is required, it wust
be checked very carefully on a case by case basis. The
survey of the location of unigue vegelation must be vade and
ibe determination should be made to find out whether the
particular plant must be left in Lhe. arca or moved to the

botanical garden planncd in the Project Site.

The botanicul garden should not limit the collection Lo the
tropical vegetation on Guam or Micronesia but fruit beoring

trees and vegelables must be cultivated for local consumpiion.
Animal Life:
A survey must be made on the kinds of animal life existing

in the Project Site and they must be protected in the

natural environugent,

The plan will be made for the visitors to come in contact

with such animal life in the botanical garden, camping area,

and walking zone.

Land;:

The plan is lo utilize the natural contour of the existing
land as much as possible and man-made creations must be kept

to a winimum. A survey will be wade to investigate the

F-2
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d)

location of caves or spectl Jand fealures and plans will
be made to use them withol destroying the naturally created

jand’ formation.
Reef:

It &5 isjportant Lo take a great care in rehabilitating or
changing the coral reef flats and 8 careful survey musi be

conduc ted

When it is necessary to cut the reef flat and reef front to

construct a marina, a survey must be conducted thoroughly to

determine the location least affecting the destruction of

coral and sca life, The structural stability oust also he :
investigated. s

Iuth e event the coral reef flat is to be used for the con-
tru ction of a pleasure canal, swimming hole, fish pond or
an agarium, the locat ion, where the coral is dead and
require rchabilitatio n and where the fish life could be

revived must be selec Led.

Refer ¢ th ¢ Conference Memo No, 2, discussion on -
this shjec t with the marine biclogist of the
Universiy of Guao. -

*

Historical Remains:

It is possible to locate some historical remains or ohjects :
along the cliff or in the tropical forest within this Project "
Site. Upon discovery of such remains through an exten ive

nurv'u.y the developer will try to leave or restore them at

the locetion of discovery. Micron¢ ian Muscum will also be

planned in the Project Sile.

Me 3
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Authoi ouoorn with th Tnviions all Proteetion in
Planniplatioh Fa iMoo 3 e o LT T

" C A 5

u) Mater Plan
T TTHES AN Paviion enlal Prote Lion A ency
Se &y @ ~of Guaw -t z
}'mt:h;l wlpta
O T

b) Daclopment of Neefl

and the Occan
Saage Discharge

Fav'rone ntil Proteclion Agency,
JU.S. Deparn went of Interior
Lov § gpge st et

Bl R e TN

c) haodway
Bvelopn nt of Reef
and the,Ocean
$wage Trealment
RHectrical Supply

U.S. Military

Federal Avi tion Agency (FAA)

a

d) Rlicopter

Uruno Code for Environmenial Protection and Architectuial Design
Guide (Uruno Code): S

The ms ter plan of the enlire Project will bLe made based on the
envirbimental prolective plan. However, in order nol to destry
the total iwage of "Lhe Project, the desipn tewm'mi 4 develop,
guide ond waintain th:.' plun throupghout ithe tolal plia ¢ of the
Project. 1he Uruno Development Design Teaw (‘eibu L&isure Gua

S o

aud their staff de igners) must seek the coop“ration of the

Governnent of Guaw®and the prople on the islafil.  The Uruno
Design Co iltie can establi ©i a Uruno Code tatyve inlo con-
sideratioff™all "the pertineni¥laws and l’t{'ll].lflh-l “but pslablas)
special giid line to regulate the jeciFic plhnfing appruache 110
The Co aittef .hofld (stablish sts & plannine ¢ de o 1epula®s
and v us e ‘the Projétl volintarity prior 1o re Biving Gpvern'®
ment, ‘af'proval. L 4 & a

]

Architeetural Code (Uruno Colc) nt oonl X %lkfall the
avatlable caisting cullli."s and' l‘u[',ifalrl'u'ns int ba“ ileration but
al”  to estnbli h the gaidelines™ ¢ prot ¢ 1% “49 ¥ thatural

S0y at th UFuno Project Sit  Fid how t V1% 1% 'Qhese asset. by

a
312 3 e 1 . 12 1
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sub=tlevelopers if they ave to come in to participale on the
Projeci, The Seibu Lejsure Guam (SLG) will act as the overall
project wan'ver and coordimitor of the design’ propo®ed Ly Sub”
develoys r™ when such a need avises,  Althouph the devdlopty
(SLG) 17 rdpect the unigue eharacteristics of hS rop” g™
from “eb dovelopers Lhe puidelines to be establishdd 108 1
p{[;ﬁ*cﬂ Projecl wust be carefully studicd and must b° furni®neq
to the “ub-developers in advance,

Yo following points must be taken into consideration in

cz*ablishing such an agreecment:
a) Relationship with the Government of Guam.

b) Duration and effcctivenesa of the agreement and m“dification

procedures.
c) Method for presenting appeal.

d) Requirement for the sub-developers Lo presenl plan® to (1

design cownittee.

e) Designation of the number of types of facilities to be

constructed on the land.

f)} Desipnulion of the tolal floor arca against lend area (density

desipgnation).
g) Reputation for carth moving.

b} Regulation for desiruction er moving of vegelation,
i) Checking Luilding heighls and location of planned bu ildings,
wilh redpect to view of the occan. obStrdction of v'ifw must
be avoided.
3) Hepulatd dmilding Lypes in the envirmMental rotedtivd MR
for exampld: hight, Miterial, Cte. Regulate builiding
tetral wood outsidd (Sanmple wie of mirror glas® oy

Petbeety e dbident an the Tnondd of huilain" ).

k) Regulation [ r tl
) all o b hlacgmcnt of sign boa{dﬂ, adverlisements,

directional ipn , ecte,

& 9

1) Regulation on noise and lipght,

@) Regulation on disposal of tray h,

n) Regulation on radio frequency interflerence

¢) Dulies inte » 5
) or the ﬂalnttnﬂ"ct of the environment by ihe land-

d il
owner an e deHﬁ!opcr and suquevelopﬁrs-

p) MNegulation on fire fighling equipment and fuel storage.

g) Regulation of various activities in the public ares:

1)  Speed limit for aulo traffic

2) Protection of animal, ‘egetation, historical remains
and natural landscape

3) Disposal method of irash
4} Repulation on explosive malerials

5) Regulation of dangerous activities on the reef flat
(Refer to Sea Ranch Architectural Agreement)
The following points will be tahen into consideration in estab=
lishing a code for ihe maintenance of facilities at ihe Uruno
Project Site:

' a) Moadways and Utilities:

Coumunity facilities {public facilities, kindergarten,

mecting places) must be done by the Governuent of Guam.
b} Public Zone (licef, Beach, Promenade Zone):

Muscum, botanical garden, fishk pond or hutchery, aquarium,

wechanical Lransportation, information center, maintenance
facilities will be taken care of by developer (SLG) and a

pertion by the Government of Guam,

'F-6



¢} Subdivision area nnd mccessory tacilities will De tawen

carc of by sub-developers and users.
Disposal of Waste Materials and Trash:

It is most important not to destroy the natural cnvironment of
the Lruno Project Site and the preblems related with the disposal
of trash and waste materials musi be carefully considered. The
disposal method oust be tied in ;ith the residents at the Project
Site and the visitors io the site but must be carefully con-

trulled, similar to the sevage treatment methods and regulations.

The amount of trash will vary with the nature of the facilities
and can be divided into hotel and residential area where the
densitﬁ is farely high and low density area such as the forest
and ouldoor area, Even though it may not be necessary to use

an air duct system, it will be necessary to provide periodic
waste collection vehicles to gather trash and transport it to
the incincralion plant for a densely populated area, but it will
be difficult Lo accomplish this in the low density area and a
now system may have to be developed. Provision of trash cans
and periodic collection can solve this problem but the following

items must be taken inte consideration:

a) On Land: .

1) Place to gather empty cans.

2) Automatic vending machine with the collection device
for empty cans: It is expected that the enormous
amount of empty cans will have to bLe disposed daily
and must be disposed with the most practical and

economical methods.

3) Small press to minimize volume and transport them out

of the site.

L) Ulilizabtion of empty cans for some uilber use (imagi-

native idean).

F=-7
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1) Trash collection vessel.

2) Tiank of a game to collect trash by the visitors: Ask
\olunteer® to collect trash in the reel area periodically.

Ahh}ding money to the best collectors of the trash.
3) Burn the trash at a camp fire event.

%) Monument to absorb all sorts of trash: Trash cans, in-
cinerator and pressing equipmeni could be designed as a
show piece or a monumeni. The process of disposal could
be shown to visitors,or the residual heat could be
utilized for some other useful purposes, converting it

to sound or light.




