A MARINE ENVIRONMENTAL IMPACT SURVEY
FOR THE PROPOSED MERIZO PIER
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IITRODUCTION
Background

Hi*. Charles Hambley of lsrizo Guen is submitting a proposal io the Department
of Land llanagement, Government of (uam and the U. S. Department of Interior to
construet 2 pier and adjecont access channel on submerzed lands. These lands
are located seavard of lot nos. 5, 9, and 9 in the municipality of Herizo.
Tarritory of Guam (Fig. 1). It is necessary for ir. Hambley to file an environ-
mental impact statement end obtain permission from thz above governmental
orzanizations. He contacted the suthors of this report and requested a marine
survey of the construction site. The results of our survey are contained herein

This report does not constitute & complete environmental impaet statement.
Instead it is an environmental impact survey from vhich lr. Hambley may extract
lztails for his final statement.

The report is based upon drawings hy Juan C. Tenorio and Associstes, entitled:
fronosad .erizo Pier for Mr. & ilrs. C. Hambley. The drawing fumber is -1 and
is deted January 2k, 1972.

The Proposal

The concrete pile supported pier will be approximately 127 feet long. It will
bhe set on the lagoon reef flet Tacing Cocos Island (Fig, 1). The pier will be
3ix fzet wide and have g channel dredzed sloncside to a depth four fect balowr
sw: uresont bottom. The provosed channel width is 4O feet. Dradee spoil from
22 channel will be used to baeckfill and level the existing shore slops., A
g2..721l Tour feet hizh is plannzd &s a rotaininz wall for the backfill and
l.veling., The seawvall and & concrete hoat launching ramp will stand approximate
1y at ths present intertidal zone.

Potential modification of the marinz environment includes the following:

1. Scawall construction backfill, and boat ramp will completely
cover the present intertidal habitat.

2. dredging will physically remove the extant benthic hebitat
of thz lazoon rcef flat and possibly the upper channzl slons.

3. Dredge silt may effect downstream benthic organisms.
L, Pier footinss will cover henthic orgenisms of the reef flat.

5. The pier structure will shade part of thz henthie hebitat
on the lazoon rcef flat.

Description of Study Area
General Land Forms and Geology:
The study asrea is located on a nerrov coastal plain, bordered on the shorcissd

side by steep rolling volcanie hills. The hills comprise the lower slones of
the stecp mountain ranze of southern Guam. Geologically thesc mountains arc



pert of the Umatac formation and consist of dceply woathered voleanic rock.
Thiz topsoil on thise slopes is classificd as the Asan clay. This material
supports a growth of sawgresses and othoer savannah type plants.

The narrow coastal plain borders the Cocos lagoon (Fig. 1) and consists of
unconsolidated materiacl. Peart of this material is derived from erosion of the
bordering mountain slopes and part from accumulation of bioclastic materials
derived from carbonate secreting marinc organisms of ths adjacent lagoon.

=h# subratidel zone is crowvded with high density residential and commercial
dvellings using septic tanks for weste disposal. Vegetation consists of
ornamental plants and lewn type grasses that lie bhetween the above structures
and the beach. The entire supratidal shore area has been greatly altered and
revorkel by men throughout the municipality. Very few endemic plants occur
here,

Intertidal:

T™1is zone (Fig. 2) consists of boulder rubble, sand, and gravel. The boulder
rubble is encrusted with a pink coralline algae. MNumerous small gastropods
(?erithium sp. ). hermit crabs, and a few grapsid crabs are found here. The
z0ne is rather barren biclogically and shows 3igns of considerably past distur-
banlee by man throughout the Merizo area. '

Frinfing Lazoon Reef Flat:

iMis zone is approximately 130 feet wide {(Fiz. 2). The substratum is composed
of 2 mixture of silt and volcenic sands, washed down from the uplands, and
bioclastic sands and rubble composed of coral and mollusc framments, foramini.-
Teran tests, and celciun carbonated secretinz elgse (Halineda). The zone
suPplrts a pood stand of eelgrass (pnhalgg). The outer part of the reef flat
"las some large living corals forming microatolls”’ of Porites lutea. These
structures (sbout 15) lie within the proposed channel and will be removed. They
saelter such ormganisms as the Ichinometre mathel, Diadema sp, andl fishes of the
fImilies, Apogonidae, Holocentridae ané Pomacentridese. Hone of these organisnms
ar¢ particulately abundant in the area. Ividence of e fev burrowing organisms
exists. The entire reef flat shows considerable influence of man's activity
in the form of jJzttson. IZExcept for the eelgrass community and th= scagtered
microatolls’ the reef flat is a rather barren region. About 5,000 £ of this
habitat will be removed by dredzing. The above mentioned communities are not
cvenly distributed and would make up less than 507 of the area to be dredged.

Lagoon "arzin end Upper Channel Slope:

This region {Fig. 2) is loceted at the seavard mergin of the lagoon reef flat
vhere it slopes steeply into Mamaon channel. This region supports the hizhest
dengity of coral growth found either in the study area or in adtecent areas
gast and west of it. This coral community serves as an excellent fish hapitat
The area also supported & high standing crop of the alpal genera Halimeda,
Ceulerpa, and Dictyota. It is the least disturbed zone within the study aree
end supports the most diverse reef community. Every effort should be made
during construction to aveoid damage to this zone. This should be no problem
gince the lagoon margin is located legoonward of the proposed pier lieed and is
in water of sufficient depth to svoid dredging. The majority of the coral
species on the legoon margin are resistent to siltation and shouli neot te
affected by vork on the reef flat if physical destruction is avoided.



Lower Channel g lope:

This re;ion { iz . 2) extends to the channel floor et an engle of 45-60°. It

is interry ted by e narrov terrasce {approx. 32 feet wide) in 50-60 feet of
water. The glope and terrace are covered with mudsands. They are rich
comnunities of alecyonarian corels and hydroids, particularly on the terrace.

A consplcuous feature of tlie slone is the nresence of larsze intact coral
coralla that have broken off from the lagoon margin and rolled downslope.

These corals are dead but form a mabitat for a few fish species. The structures
arz not nearly as effective a habitat a2s the living corels of the lagoon margin.
It is unlikely that the proposed construction will affect this zone if no large
pieces of construction debris or dredzed debris material is pushed dowm the
slope.

Bioclogical Studies

The major benthic faunal and floral components present in the study region
consigt of the followingz: 1) A community of ‘eelgrass , Enhalus acoroides. is
found on the fringing lagoon reef flat. 2) A coral community consisting of
scattered colonies, intermixed with the eelgrass”, occupies the outer halfl of
the fringing lagoon rcef flat. This coral community increases in species
diversity and density along the channel margin and upper channel slope., If
then decresses rapidly on the lower channel slope, and is represented by only
2 rev widely geattered colonizs on the channel floor. 3) The major componcnts
of the zloel community consist of: HEetocermus sp. 2nd an encrusting
Lithpthamnion sp. in the intertidel zone. Padina boryeana, Halimeda opuntia,
fialimedd micronesica, Dictyota sp., Ueomeris sp., Gracillaria sp., and
Sargassun myriocystum, on the frinzing lagoon recef flat Coulcrpe racemossa,
Caulerpa sertularioides, Halimeds micronesice, Halimeds onuntia, Porolithon
gerdineri, deogoniolithon frutescens, Amphiroe fragilissima., Padina boryana,
and Porolithon onkodes on the upper and lower channel slopes. and 4) Other
Denthic organisms observed vere gastropods of the genus Cerithium in the inter-
tidal zone: Holothuria atra, Stichopus chloronatus, Polyplectana sp.,
Tehinometra mathel and Diadems sp. on the fringing reef flat; Disdems sp.,
among the corals of the upper chennel slope; alcyonarian species, dendroid
hydroids, and nudibranch molluscs on corals and coral rubhle of the lover
channel slopa.

The coral commmity is the major benthic community present in the study area.
Peble 1 lists the coral spacies observed in the various zones end gives a
reletive index of abundance for each zone. The coral community will be least
effected hy the ectual area of dredging and location of pier footings hecause
living coral density and percentage of substretum covered is low in these
ragions. Highest coral density and substratum surface covered occurs on tha
upper channel and lower chennel slopzs. This region is generally below the
lavel at which dredging is contemplated. It is recommernded that the corzls ou
the upper channel slope not be disturbed. Yo draedge spoil should be dwaped
over the adge of the channel mergin vhere it would accumulate and demage ceoral:
in the deeper seetions of the channel slope. The dredge spoil ean hi: .
utilized in meking bockfill along the shore as proposed in the constreeticn
plans and drawinzs.



Date on fishes obs::rwed are contained in Table 2. Very few fish species were
observed on the lagoon mef flat. The larpgest sggregations were found
associated with t+he coral concentrastions on the upper channel slope., A fair
number of s cies w:ru present on the lower channel slope and channel floor.
Thz redue d availsobility of cover in the latter two area may account for this
difference.

Ramoval of the coral cover alon; the upper chennel slope would result in e
considerable reduction in the number of individuals and species in the area.
There was a fairly lergec aggrezetion of fishes around the construction rubble
and pler heads on sdjacent property. To soms degrec, these structures have
providad a form of replacement cover for corzl that was dredged out. Howevar,
the hizhest species count was in the coral.

The fishes in the study arca were primerily resident species. In 211, we -ould
estimate less than 20 1bs. of resident fish biomess would be affected if the
entire coral arsz wes renoved. The fish-coral association combines to make
this a pleesiny area to snorklers. The developers would be well advised to
preserve this association for the use by their guests.

Four coliform samples were collected in the study area. Table 3 show the
sariple station locations. Analysis of these samples (Teble 3) indieated thad
the minimum coliform pollution level of 200/100 ml, established by the Guon
vnter Pollution Control Commission, is excecded for total coliform and is at

n slizhtly polluted luvel (100/100 ml) for fecol coliform in the intertidal
zone (sample 3). This coliform contemination of the intertidel zone may
origingte from septic tank seepage or overflow. The remeinder of the coliform
~mnles are within the water quality levels. Salinity ond dissolved oxygen
vilues wers normal over the very short studr period.

Current Studies

Currgnts were studiced bacause of their role in the distribution of dredze silt
to ot'her arzas. Danaxe of edjascent arees can occur during dredginzy oparctions.
Current studics onm the lagoon reef flet and the adjaccent “lamaon Channal wrere
conduet »d throuch one complete diurnal tide cvele. Current patterns on the
lrgogn reef flat vere deternined by using drift cross and underweter dye
relense techniques. In Memeon Channel the current patterns wers determined by
making drift cross casts near the central part of the channel. A total of
geven underwnter dye releases and seven drift cross casts, each cast conzisting
of twree drift crosses sat ot 10 em were made from Station 4 {Fiz. 3). BSeven
drift cross costs were made in the Hamaon Chennel from Station B (Fiz. 3). Faeck
of these drift cross casts consisted of three drift crosses: a 1 m depth crose
to determine currents in the upper surfoce layer of water and 5 m and 10 m
depth cross:es to determine currents in deeper water leyers.

The axis of ench dye plume and the drift cross tracts are plotted on Fi~urz 7
Table 4 lists the magnetic bearing and velocity for each dye plume an’ diire
crogs tract. The current patterns on the lagoon reef flat and in the "o~
Choyn gt were found to be rather uniform with respect to current direciicn
(Tail s 4) throughout the tidsl cyele. During the entire study period thzre wa
a unidirectional seaward flowing current in the “ameon Chennel (Fig. 3). This
unidirectional flow iz probebly dus to the high volume transport of woter acr o
the warrier reef enclosing Cocos Lagoon (Fig. 1). During periods of calms and



low wind velocity conbim=d vit'a lowsr loy waker neap tides, tiw transport of
water across the berrier ref wouild be a2t a ainimun, During tlese times the
current dincction in dbhmaon Crennel could concsivebly be in a lagoouvard
direction. According to Trry (1562) there rmy te either a weak inward or
outward flov in the channel 2t flood tide. It vas found thet the mess transport
of water flowing seaward in tle “lamaon Chennel wos rather uniform for the upper
10 m layer of water beeause. the 1 m, S5ri, and 19 m drift crosses all noved ot
zhout the same velocity (Vehle k), It is stronglyv susvected thet the nmass
transport of uster in the: entire water column of the ‘famaon Channel is uniforn.
Turing « 3CUBA dive to the channel floor at 100 faet, 2 current similer to that
neasured in the upper 10 m leyer of weter vas encount®rvd.

Gzveral small streoams discharge into Cocos Lagoon along th® coastal lafoon r&&f
flat. During a heevy rain squall, which occurred betwren 11-45 A, 7. ant 12.00
A. M, several muddy plumes appeared st the mouths of thise small streama, T+
river plumzs movw d out into Mam=on Channel and then into Bile Bay. Thl mue.dy
plume from the nearest strwpm mowed across the outer hslf of the study irae
during this rain squall. *lost orzanisms vwhich arce found within the various
zones (Fiz. 2) of study ares end alomz the lMamaon Chann:l are probably fairly
well adepted to the above periodic discharge of silt leden fresh water frez the
coestal stremms. Seechi disk readings mear Station B {Fig. 3 Table U) prior

to tie rain squell were 40 feet. About 15 minutes after the rain squall the
seechl disk readiny was reduczd to 2.5 feet, due to the muddy river discharse
from neerby streams. Secchi disk readings two hours =zfter the rain squfll hed
inecreased to 20 feet and by four hours later it had increased to 30 fe®t. T2¢
anjor differince between fresh water plumes originatinzg from coastel rivérs

mnd those rememted by dredging opemtions is that the plume from the former
tonds to float as 2 lens on top of the more dunse seewater, whereas the vlumes
irom dradging operntions tend to hwove oo grester vertical distribution in the
water nass., This verticel distribution of silt in the water column susgests
that there is a greater probability of daunge to organisms living on the deeper
narts of the upper channel slope, lowar channel slope, and channel floor.
Annlysis of sediment somples in the lamaon Channel by Emery (1962) show that

o considerable fraction consists of non-biloeclnastic matericls. This indicates
that eventhough som2 of the river sedinent is carried off in tha silt loaded
plwze. some 8ilt does accumulete naturally as sediments in the study arecz.

Considering the small amount of dredzing to be conductad in the study area,
and the probebility that the organisns found in nesrby ersas nre alreedy
subjected to periodic river siltation from the coastal streams, it is though
by the authors that dredging is unlikelv to csuse severe damage to adjacent
ragions.

It is recomended that dredging operations be carried out during periods vhen
o strong seawvard flowing current is present in Mamaon Channel. ‘Je believe that
2 ninimunm anownt of damege, due to dredge silt, would oceur during this time

as the current pattern {rom Figure 3 shows that it would be carried out to see
vino the Mameon Channel.
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mhle 2. Pish speeles list shoving their rel-otive cbunilonce. D = doninent
species A = clhundant spacias, C = comuon species . O = oceasional
speeizs, =nd ? = rorc spoe ics.
*eenthuridn: Tut jmidoes
Acanthurus nisrcfuscus C Lethrinus sp. 0
Aennthurus pyroferus R Tatjenus veigiensis n
Ctenochactus striatus D :.cf?lopsa.s concellatus i
TShrasonz fliwvascsns 0
Zebrasonc veliferum 0 Allid~e
Aulloidichthys ~uriflarma ¢ {school)
o ronidne Hullofdichthys semoensis D {schocl)
SR0fon Sp. B Parupensus bifascintus 0
Poramis quinquelinecta 0
Ostraciontidae
Inlistidae Ostrecion cubhicus R
Sufflimen chrysopterz R
Pomacentridae
3lznnidae Abudefduf curacas C
‘sicennthus strodorsalis R Chromis caeruleus c
Dascyllus aruanus c
dnthiidne Ponmacantrus albofasciatus R
3othus -1oncus R Ponveentrus poavo 0
Ponacentrus treeyi 0
rnthisosteridee Poriacentrus vaiuli i
fanthisnster solandri 0 ’ - -
C’inthl StCI' Cl"lctus 3 Secridn:
Searus sordidus C
hactedontides
Shastodon zurige R Szrranida:
Chretodon citrinellus i3 Zpinenholus merrs R
Chnztodon ephlgnium R
Chactodon Talcula bi¢ Syrmathidac
Chastc ~don’ lunule R Cerythoichthys intestinalis O
Cratodon aclannotus R -
Chnztodon mertensii 0 Zanclidae
Ch"’. todon uninucy culatus R %oneclus canescens 0
Chnetoden trlfasciatus 0
Heniochus verius R
nlocentridae
Holoce ntrus STImMars R
fyrl_prlstls kuntu-- 0
Nripristis "iu_ltz.r_r.dint_}_l_s_.. 0
Myripristis sp. 0
yphesidas
Qphosus veigiensis R
ehridec
Cheilinus oxycephnlus R
Lh.broidﬁs bhicolor R
La.brozdes d1ﬁ1d1 atus 0
Stethojulis sp. R
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Teble 3. Chznieel and Coliforxr: Data,
l JSemple ¢, Test Foesults
: 25 . 5.0 a3/l !
' 29 ' 5.1 nz/l |
’ 43 : 7.1 nz/1 ;
' 57 ; 5.2 ng/l '
: 72 , 6.0 /1
191 ! 7.2 n~/1
171 ! 7.1 /1 '
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: i i Total | Yeenl i
; 2 357190 ol ‘ 107107 1. :
; 3 i 310/100 m1 100/190 m1
Y ' 155/100 ml | 407100 =1
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S 3
L i 34,330
1 > i 34,287
; g d 34,254 ;
: 7 ! 34,106 i
: a f 34.4h5 i
i 9 : 34,283 j
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[ - e T iy SR et e Ak v e W n

- ey ———

thannel Slome (Surfac:)
Intertidzl

frinsing Lazoon mecf Tlot
Chenn:l Slepe (25 fazt dapth)

i
LSl

Intertidal

Chznnel Slope (Surfac:)
Fringing Lagoon Reef Flat
Intertidal

Channel Slcpe {25 feot depth)
Chznnel Slops (Surface)

SR U

[—

e e i = e e o ey B A =
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STATION A
rift Cross
Trre Release
Trift Cross
ye Rolease
2riTt Crose
ye Foloasa
Jrivt Cross
Dy Aeloase
nrift Cross
Tye leloease
Drift Cross
Tre fzlensc
Jrift Cross

. y .
e Melenso

STATION 3
it O

Rl

Trif{t Cross
1 neter

5 metar

15 meter
Sriftt Cross
1 meter

5 nster

1% meter
“rift Cross
1 mater

5 moter
10 mzter

. . e e e i m b o

Sast 1

"
Cast 2
a2
Cast "3
»3
Chst %
2y
Qast "5
#5
Cnst %
Cost 7
_',!'l'
Caet 11
cast "-.2
Cast 73
Cast 44

- L -

1007 283°
1707 233°
1215 288¢°
1216 238°
1354 283°
1354 233°
1601 282°
15601 232°
1800 255°
1300 235°
2010 295°
(o dyc release)
9625 204/°
0625 294°
100k 205°
1004 300°
100h 30n°
1215 300°
1218 300°
1215 300°
1355 300°
1355 30c°
1355 3n0°
1559 300°
1559 300°
1552 39n°

Current . ~ind_  woter temperaturs

Tlognetic  Velocity in
Time = Bearinz _knots/hr.

.211
.16
.185
.135
.135
.11k
299
087
A1h
.105
.211
.135
.135

250
.352
.330

617
.543

.352

Lh1a
s
i1l

.382
ko
Rk}

Yater
_Temp. in °C Direction __in knots

27.8
27.3
27.%

and Saechi dis™ date.

ind

102°
102°

20°
one
0n°
200
87°
op°
£0°

90°

27.0
. g97°
26.
25,

WL

102°
. 102°
- 102°

- cno
L 20°

50°

300

o 0Q°

29°
an°
as°

oo

N oM

DAV IS IR AN IR0 BY RGNV RNV RE AR AL B A

n 1 i

[AC IRV ] o

ind Voloeity Geechi Disk
Reading in Ft.

Tide
Condition _

o

w
o
[4¢]
ot
L
L\ ST I T A D R
AN S D =

3.zusts 5.7
3 zusts 5 7
3.zusts 5-7
3 ,n0 gusts

3.no gusts
3 no gusts

TN R £

2

n

o

N
My v
Oy Oy O

40
%0

n o R
ARV RN |

20
27
20

30
39

3¢

Ebh
bk
b
Tlood
Tlood
Flood
Flood
Tlood
Flood
Tlood
Thh

Flond
Tlood

“bb
Ebh
ohb

Fbb
Ibh
Tbb

Flood
wlood
Flood

Mood
Flood
Flood



Table b (Continued)

“agnotic VYeolocity in tngor ind Find Voleocity  Seeehi 9isk
_Tine  Beuring kmots/hr  Tenp. in °C Diresetion = in knots  Readiax in Tt.

PATTS. 3 (Continuad)

2rift Jross Cast #5

1 aster 1756 302° ko 20° 2.3, rusts 5-.4
5 reber 1755 302° .330 " 90° 2.3 gusts 5-6
Y mater 1755 302° b1 S 90° 2. 3,3usts 5-6
Drift Cross Tast 48
1 meter 1958 205° 93 : 20° 2 3.zusts 5-6
5 mater 1958 295° LB1T - 20° 2 3 .zusts 56
1) =zeter 1958 205° .543 5 o)° 2. 3,zusts 5.8
Trift Cross Caat 47
1 mester 0635 300° 1T : s i
5 mater 05306 300° BIT

19 metor DE35 300° LEAT — :



Mamaon Channd .

Barrier Reef

Figure 1. Cocos Lagoon showing the location of the study area.
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