
May 30, 1980

R!XX)NNAISSANCEREPORr 00 SHOREP~ICN FOR
ASQUIRJGA., GUAM



a , 'J'h\! area is n~.!)jl'c:t~d to scvc re \,;;;VC a t tack du r ing storms aud
typhoon s 1"Iliclt pc r icd ica l l y nl''':'lr,~ tlw j :.;la:al. The h ti!h~:aJ' a maj or
tr.:,'ln"i'l.J:I:.:lf.ioll Li nl; :;hro~I;~1t thc a rc a , h:1S !:~lf['~l'~~t1 l.':-P\!;ltl.!~ d::Hl::'~~, ~I~d
r hc (:~)'''l~l·r..!Il!~~of G'.!:;I:1 has h:hi 0;11;' lj:Olj.:.:c~(1 ::~:cce;~" L:\ rr.c;tccting tbc
higil""ay f:1'fl:a c ro s i.on ti.n·i'::;~. Ap;'l!.'!,):·:.Ln~l.;:~)'>:.:~,!:OO is spen t 01l:lU<111y

.b . Asquiroga n."}}' i!i Loca tcd DO. the sout hen s te rn shore of the
is!:.:nd, ju s t no r t.h of. Talufofo Ilay (Fi,Z 1) (J uc I 1). A two+Lane
h ighwcy (Rou te /.) is s itua tcd o t the ha se o f mcunt a i.nous cliffs
directly cd juccnt; to t.he sho rc l iuc , Thi:; sc en ic hight·my is the main
cho rough fa re !:.::rvir.;; the sou thco s t ern CO:1st of the icland •

a. Guam lies approximately 3300 nauticel miles west of H~w~ii)
and is the La rgcs t of tile !-!ariana LsLand s , The :island is 209 square
mi.Le.s in a re a , app rcx imat ol.y 30 miles in length, and about S.5 mil e s at
its vride s t point. VoLcau ic in ori gi.n , the i.s Land is cha r ac t.c r iaed by
two d i.s t inc t gco Iog ic and topographic arc e s : the northern pe.rmcab l e
Limas cone plateau wh; cu is unda r Lai.n by CI f~esh~.'3ter Lens , and the
southern volcanic mourrta ins wherc mor e than f:·O r ivc r s and their
tributaries are loc~tcd.

2. DESCRIPTION.

This report is submitted under ~le authority of Section 14 of th~ Flood
Control Act of 1946 J as amended, and w.:;.spre pa r-ed in accordance ,,·ith
the policies and procedures prescribed by the Chief of Engi.neers in ER.
1105-2-50 "Continuing Authorities.1I The r epo rt; is in response to a
request dat ed 29 Octobe r 1979 f rom the Governor of Guam for federal
assistance in protecting the shoreline and hj.ghl,'ayat AsquirCJga Bay
f rom erosion damage , ' ..

1. AUTHORITY•

UQDA (DAEN-C\<1P-\':)
HASH DC 20001

"

Section 14 Reconn~is~ance Report on Shore Protection for
A~quiroga. Guum I,

SUBJf::GT!

}lODE~-Pit

DEPA~TME:NT OF THE ARMY
PACIFIC OCEAN DIVISION. CORPS OF ENGINECRS

BUILOIIH;; :;'!30
FT. SHAFTER. Ii,. W/.II g'lr,:se

• ,I

)

~ -.',. '". f

:.



2

c. Storms ~nd Typhoons. T;l"opical cyclones are a family of
atmosphe r i,c circulations which originate over the tropical oceans , and
a,re categorized in terms of their intensities or sustained wi ndspeeds C
as £0110\0Is:' Tropical: Depression (less than 3/. knots>", Tropical Storm
(34 to 63 knots),'Typhooq (gr!ater chan or equal to 64 knots). Cuam is
located in a typhoon belt lIhich extends uest of 180 degrees longitude
to mainland Chin~, and*"frolll the equ3tor to approximately 25 degrees
north latitude. An 'average of at Lec st; 19 typhoons are spawned
annually ,,,ithin this belt·, and several of thesc, in various stages of
development, threaten Guam each year'. During a 28 year record
(l94S~1975) 70 tY~loons h~ve developed or track~d within ISO tl3utical
miLes of GU:lln,,,ith at least t rop i.ca L storm strength. This is an "
average of 2.5 sto~n5 per year or 14% of the mc~n annual count for thc
west ern Nurth Pac i f ic Ocean , 'Ct"enty-s'ix -of these s torms were of
typhoon s t runguh ~t their closest point. of: npp r-oach to CU"-1m. Althou::ih
the mean vzouLd indic~tc the occurrence of one typhoon P~H;5j_n~ \/ithill
1;:0 unut Lcn). mi Io s (nm) o I Curun each yerrr , the cha rnc t.e r of typhoon
frequency has been qu ice Lr r egu La r , App r ox imat.eLy /10% (11 ycar s ) of

b.· Waves. Daepwa te r \-lave data for the Guam area were obtained
from the U.S. Naval Ueather Service Summary of Synoptic Heteorological
Obse rva tLons (SSHO) tables published in 1971. The domi.nanc wave
pat cern is. that caused by the easterly "trades (Fig 3) (Incl 3). The.
waves have predominantly short periods (9 seconds or less 89% of the
time) and ar.e 7 feet or less about 84% of the time.

c
a. Hinds. TIle dominant winds on Guam are the tradewi.nda wh ich

b Low from the easterly direction. Uinds from the east-northeast"
clockwise to the east;southeast occur about 63% of the time (Fig 2) ,
(Incl 2). The easterly trades prevail from November to June \'lith
windspeec1s of 15 to 25 miles per hour during Ji:I,nuary through Apr.il.
lHnd directions arc variable with frequent calms during the main
typhoon season from July to December~ The project site is directly
exposed to the predominant tradewinds.

4. NATURALFORCES.

b. The Covernment of Guam desires that emergency shore pro t.ec tLoa .
be const'I-uct~d to protect the bigh,,,ay against erosion damage , The
Government of Guam's attempts to halt the erosion by dumping rocks have
had only limited ~uccess.

by the Governme'nt of Cuam on rna i.nt cnancc and repair of the highway, the
most recent repair completed as a result of Typhoon Tip which struck
the island on October 1979., How,ever, continuing erosion is threatening
the integrity of the highway. +r

"

..
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The project site is loc~ted within a sm.:l11bay and is somel~lat
sheltered from direct wave att.:lck by the rOCky headlands on either side
and the shnLlow Lringing reef across the mouth of the bay. _lloHever,
the bay faces towards the easterly direction, and is subjected to the
prevailing fr.:ldeHind:; and waves and to I;Yl'ho005wh i.ch normaLl y app ro ach
from the noutrhcas ter Ly directi on. During periods' of Large waves and
high t,'.1 tel" levels, wave cue r gy rcuclri.nr; the sho r e cau se s s evc re erosion
d:tm:Jg(.~. Hh\!n the area is under the i.nf Lucnce of 11 storm or typhoon,
the \,':.tter cLeva t ion is hiGh, pcrmitti.lI~ l:lt'~cr waves to rcacb the shore
OInt] caus e cons idernb Lo damngc Fo r the c1ul::::ttiono I the storm.

5. ANll.l.YSISOF TIlE PROl3"tEH.

3.31
2.40
2.30
1.45
1.41
0.60
0.00
-1.89

fI

Highest tide (observed)
Nean higher high W.:lter
Mean high wa ter
Nenn tide level
Hean sen level
Hean 10\" wat er
Hean Lower low' wat er .
Lowest tide (~bservcd)

feet-
. Table 1. Tide Dat~

were obtained from the
and are referenced to
low tides occur daily •

d. Tide. The tidal data shown in Table 1
u.s. Coast and Geodetic Survey for Apra Harbor
mean Lower low wat er (NLUl). Twohigh and two

"~he 28 year ~e~iod has been devoid of t~phoons. Conversely, seven
years have produced 18 typhoons or 69% of the total count for the 28
year period. Tl-loof the' most destruc tivc typhoons' \-lere Karen (1962)
and Pamela (1976), both of which passed directly over Guam. A max imum -r

sustained windspeed of .125 knots was -reco rded for Karen, with \-lind .
gusts e s t-imated to have reached 160-180 knot's over sections of the
-island. A minimum sea level pressure of 932 milliba1:s (tub) was
recorded at the Naval Ai I' Station. Approximately 9000 pe.rsons we re
left homeless, 100 injured, and 9 dead. Appro:cimately $2.50 taillion in
damages were sustained. l'he s Low progression of Pamela across the
.island (eye passage - 3 hours compare~. to 20 minutes for Karen)
rendered P~mela more destructive thnn Karen. l~inds for Pamela in
exces s of 100 knots were observed for 6 hours, typhoon force ",irids for
18 hours, and l-1inds in excess of 50' knots for 30' hours. Damage to both
civilian and ,military facilities was estimated near $500' million,
however, only one death was recorded.

,- I
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It - 0 75 d = 6. I f'catU -. s

c. n(!.C;if~n Have Ilci~ht:. The design 'm....e heit~ht) 1!b' ,,,as deter-
mined u~in:.; brc:llang Jeptllcriceri.:l [end, ar.cumi.nc a flat buttom on the:
reef fl:;t:'

=: astrcnomicc::l tide = 2.!. Eeet ./
= storm surge"" 1.1 feet' I. ::;:.
= ~atcr level rise due to atmospheric

pressure reduction = 2.8 feet /
= \lave S?tup :.. 0.5 feet
= wnter depth on the reef flat = 1.0 feet ;!

in l-lhich:

SA + Ss + Sp + S\-l + d = 7.8 feet
-,-.,

h. Design l~at~r Depth: l'he estimated design water depth, ds,
is 7.8 faet; as shown helot":

'.Maximumzustained wind speed = 120 knots
Hinimum sea level pressure = 930 mb
Radius of maximumwind = 20 nm
Radial ·distance from stonn center to ~ite at closest point
of approach = 0 (assume 1 pm)

a. The revetment design \-13S caLcuLat ed us i.ng available data and
the design procedures contained in the Shore l'rotection l'1anual (CERC,
1977). The design wat er level and wave he i.ghr were calculated based on
the fo LLowing parameters from typhoon Pame.la (May 1976):

7. DESIGN CRITERIA.

datum.

The proposed pfan of improvement consists of protecting the shoreline
and hightUIY with about 250 feet of rock rcvctmen!t (Fig 4) (lncl 4).
The revetment wouLd be constructed .of two layers of 2,000 to 4,000
pound annor stone over a 4-foot thick unde r Laye r of ll'~-inch spa Ll.s to
400 pound stone. The side slope would be 1 vertical to 1.5 horizontal
and the crest elevation "lould be +14 feet l1LUl. The north -end of' the
revetmlmt will be tied back into high ground about 20 feet~ while, the
south end will terminate against the -existing rock outcrop. All depths
and elevations in this report refer to a Nean Lower LowHater (t-ll..L\-1)

6. PROPOSEDPLAN OF IHPROVEHENT.
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$320,0(lO1'ot.:11E!.itil11:1tCcJCost

26,000
20,000

En!:il1l,,:cri.n~ and Deni:;l1
Supc rv i.s iou aud Allnli.ni.~tr.1tioll

Subtot:ll "

Job
Cy
Cy
Cy

Hob and Demob
Excavate and Backfill
2,000 to 4,000 Pound Armor Stone
1//.11 to 1.00 Pound Bedding Stone
ContiIlB(!nc_y (20Z~)

Total
Cost

$13,000
12,000

]10,000
~3,OOO
46,000

Unit
9u~ntity Cost

1950 5.80
2570 1.2.80
2380 39.00

UnitDescription ...

Table ,2. Estimate of Proiect First Cost

,.
8. ESTI~~TE OF PROJECT FIRST COST. The estimated first cost for the
proposed shore protection is $320,000. This cost is based on Narch
1980 price levels in the project area and includes contingency,
engineering ~nd design, and supervision ~nd administrative costs. A
breakdown of the estimated first 'Costis shown in Table 2.

The computed annor stone size 'is 3,060 lbs w ith an allowable va riati.ou
of 25 percent. An acceptable range of annor stone is 2,000 to 4,000
lbs. The underlayer stone would consist of a 4-foot thick layer of
1/4-inch spalls to 400 pound stone. The crest elevation of the
structure wouLd be +14 feet, which is the approximate elevation of the
existing ground. The structure would sustai~ only minor overtopping
under design storm conditions.

. which: W unit weight of unit 145 Ibs t::ubic~n r - annor = per
foot ......

II = design wave -height :::6.1 ft
Kn = stability coefficient = 3.5
Sr = specific gravity of annor unit relative ~o

seawater = 2.27 ~
Cot e = cotangent of the angle of structure slope = 1.5

l>csir,n.The armor stone size was calculated using
formula:~

'~rH3
W'= = 3060 pounds

-K-(-S---1-)""':J3-C-o-t-O
D r

d. Revetment
Hudson's stability

.'
)0 Hay 1980
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Guam i:: a n Econouri.c DeveI opmeu t Administr~tion
IWA bc ncLits nrl.'. baucd all the employment of

d. Im.\ Hcnef:il:~.
(EllA) (!u:1!if;it>,1area.

c. Reduction of Traffic rroblems and Hazardous Conditions. t~ave
overtopping during storms render the highway impassable due to wa ter
and deb r is , The project wou Ld a11o'\01 traffic f l ow during storms since
the revetment \"i11 sLgrrif icant Ly 'reduce wave overtopping. Repair of
road drunnge s usually takes about a '·Jeck to complete and reduces traffic 0
flow to one i.:lne during this time. Since this highway (Route 4) is the
primary route for traff.ic going to Agana and to Anderson Air Force
Ji:lse, dcl~ys are experienc~d uncil the road is repaired. Delays are
due to either the slo\,,~tm along the one-lane section of Route 4, or to
the "extra 2 miles of travel along an alternate by-pans (Route 17)
th rough Tnlofofo town," Houte 17 is a secondary r oad and not an
equivalent alternative route, but can be used to approxi~ate the delay
CO$t. Based on an assessment of the area's population,. local and
tourist traffic through the project site amounts to an es t i.matcd 1;000
trips pel" day. The estimated ,cost of traffic delay is S5,400/yc;lr,
ba scd on an ave cage cost of ~0.25/tnile,· ou jlldiv~du:lli strip deLay time
va Lucd at the ave rage wage of $4.00/haurt and au aver-age of one ,·}eek
pc r year du ring wlri.ch the dcLays OCCUL'~

a. Benefits accruing to the project result from eiimination 'Of
ces~ly- annual maintenance necessitated by storm damage, reductiorr of
hDzardous conditions and traffic problems during and immediately
following storms, and employment of ot.herwdse unemployed or
under-employed labor during project construct.io~ (EDA benefits) '•.

b. Naintenance Reduction. Major storm damage occu r s at the site 0
due to wave attack on an average of once every year. The Guam
Department of Public I~orks (GDlll':) spends an average of $62,000 per year
(i.e , , per s torm occurrence) on shoreline and hi.ghuay repairs at the
site. Data acquired from the GDP\~shows that repair costs for 1978 and
1979 yere $40,000 and $85,000, respectively. According to the CDPH,
the average: of. these two amounts approximate~ the representative annual
maintenance cost at this site due to storm '-lave damage. Hith ehe
project, this maintenance will no longer be required, and the $62,000
311ilualsavi~gs represents a project bcnefit.

---. 10. ANNUAL BENEFITS.

9. ANNUAl .. COST. , The ave r ag e annual coat s for the proposed plan are
$23,600 for interest and amortization ·and $1,100 for m.:lintenanee
costs. The average annual maint cnance cost is 'based on 1%of the armor-y
layer cost. Interest and aUlortizOltion co sus Here computed at an
interest rate of 7-1/8' percent for an' economic life of 50 years.

._

r
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F~,I(n;Jl pnrt Lcipnt i.onin the projcc t; would be ~t1bj:·'r.t to the coudi t icn
th:ll: Loc a l int c rc s t s wou Ld :

13. l~I{(\POSEn LOCAl. CaDrE R,\TI ON •

.. .
The Section 1ft author i ty states that the Fcde raI shn re of the total
first .cost:of the proposed project is limited to not more than
$250,000; the b31~nce of the first cost, presently cstim~ted at ~
$70,000, '·.'Quldbe a. nou+EcdenaL cost to be borne by the Government of
GUDm. The estim~ted annua L ma i.nt cnance, co st of $1,100 wou Ld a Leo be .0

Local re spons i.bi.Ll ny ,

APl.'ORTIONHEHTOF cttST.. .12.

nosed on the L$timates and findings of'this study, the average annual
benefits th3t would accrue from the proposed improvement are $68,200
and the aVRrage annua~costs .are $24,700. The net average annual
benefits are $43,500 and the benefit-cost ratio is 2.8.

11. ECONOMIC JUSTIFICATION.

$68,200Total

$62,000
5,400

800

". t-1aintenanceReduc tion
Traffic Problem Reduction
EDA Benefits

Benefit Average Annual Amount

Table 4. Total Average Annual Benefits

e. Benefit Summary. Total average annual b~nefits are estimated
to be $68,200 as shown in Table 4.

Table l. EDA Benefits ~

EM Benefit·s·
Percent Applicable Present Averags.--

\-1a~esPaid for Construction as EDA rienefits Horth Annual

Sl..i11ed $10,800 43 $4,600 5350
Unskilled 10,400 .. S8 6,000 450

Total $21,200 $10,600 .$800

.'
~therwise undcr':'orunemployed labor: and were computed to be $800 as
shown in Table 3•

• . ','. .' 30 Hay 1980
Section 11, Rcconna issancc Report on Sho.rc Protection (or
Asquirog~, Cuam .
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c. Thc pro ject may result in a tempor-a ry Lncrcase in vat.er
turbidity. 110 human rcnidcnccs Hill be relocated or dispLaccd, 'the

h. An evaluation of fi1.1ac tLvirLcs , based upon EPA guidelines
for thc discharge of dredged or fill material under Section 404(b):'of
the Federal Clean Water Act of 1977, indicates that.~le material l.S

suitable for dLscharge at the project site. A public notice has been­
issued ccqucs t i.ngpublic comment; on the proposed activities.

a. None of the followln; exist within the project 'site: sites
listed on the NationoCRcgister of Historic Places, monuments or
Landmar'ks, vaLuabLc natural scenic or recreational areas, cri.t i.caI
hab itats for listed end~gered species, ,·!ildlifeor marine sanctuaries
or r'efugesJ prime agri.cuLturnL Lands J Lmpcrtant commercial or
recreational fishing. 1

h. Assume full responsibility for all proJect costs in excess of
the EederaI cost limitation of $250!OOO. ,

14. ENVIRONNENTAL CONSIDERATIONS:

g. Comply ,-lith, Title VI of the Civil Rights Act of 1964
(PL 88-352) .•,

f. Comply Hith the provl.s1.onsof the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 (Public
Law 91-646). ~

e. Provide and maintain necessary access roads, open and
available to all on equal terms.

d. Assure maintenance and repair during tEe economic life of the
project as required to ,serve the intended purposes.

c. Assure continued c~nditions of public ownerahi.pand use of
the ~hore upon which the amount of Federal participation is based­
during the economic life of the project.

b. Hold and save the.United States free from claims for damages
which may result from constructlon and subsequent maintenance of the_
project, except damages due to the fault or negligence of the United
States or its contractors.

~. Provide without cost to the United States ~ll necessary
lands, easelOents,~rights-of-way,and relocations required for
construction of the projec t; •

sectIon 14' Reconnaissance Report on Shore l'rotectionfor
Asquiroga, Guam
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'b , A Hork Cl110\Wnce.aLl otmcnt;, 311.1 nppo rt ioumcut;under
Appropd.:1tion Cuns t ruc t ion , Ccnc-r aL, 9(,X3122, arc re"([llcstcdin the

16. COl~CLUSIONSAND RECO:·L'IENDATIOnS.
~

a. Based on the.finding!';of this report, the Division En~incer
concluder;that;the plntlproposed herein is an effective method for
protection of the highway at Asquirosa Bay, Gu~m, from damage by
~loreline erosion and recomm~nds feder~l authorization of the project.
The Governor of Cuam, by letter dated 20 Hay 1980 (lncl 5),·hns
provided as surnnce that the Gov•ernmcnt;of GU:J1ll wi L], comply \liththe
requirements or locnl cooper.:ttionas ::;t'ipul:ltedin p:lragraph13 of this
report.

Investigations mnde during the preparation of this report determined
that the shoreline fronting Route 4 at Asquiroga Bay is susceptible to
erosion damage which presents a serious hazard to continued access
through the area. Periodic stonn \-lavedamage results in co!:tly
maintenance and repair work, hazardous conditions and traffic problem~
during and immediately following storms. Annual benefits resulting
from shore protection improvements exceed tl1eannual cost associated
with the construction and maintenance of the protecti~e work.

... '

15. FINDINGS.

e. Based on the above considerations an environmental assessment
was prepared and is on file at the Pacific Ocean Division office. A
Finding of No Significant Impact (FONSI) was determined for the subject
project. .~.

.. .
d', A terrestrial and marine _environment survey has been

completed by the U.S. Fish and Hildlife Service and the 2(b) report
indicated no significant impact. A water quality certification t-las
obtained and historic/archeological resources were coordinated ~~iththe
Government of Guam. An evaluation report. prep~_redin compliance \-lith
Presidential Executive-Order 11988 on Floodplain Management, indicates
that the project has no adver5e imp:lcton the base floodplain.

project docs not change the social structure, ~ohesionJ or social
well-being of thc-colmlunity. No modification of existine land use
plans will occur. No new pe~manent noise. air, or water pollu~ion
sources will be created by the project. A consistency determin3tion,
prepared in accordance with the Federal Coastal Zone Management Act ·of
1972. indicates that the proposed ~roject is consistent with the
approved local coastal management program.

SUBJECT: .Section 14 Reconn~iss~nce Report on Sho~e Protection for
Asquirog:l-,GU.:lIR
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j. s. SA1
B• .R. SCHLAPAK t
Colonel, Corps of Engineer
Deputy Division Engineer

5 Incl
as

FOR rne ~IVISION ENGINEER:

l'OOI::O-1'H
SUBJECT:' Sectiori14
.,._. ,-Asquiroga,

amount of $9,000 to reimburse the cost of prepnration of this report,
and $10,000 to initiate plnns and specificntions for construction of
the emergency shore protection work , . -,

30 Nay 1980
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FIGum.:

SOURCE: U.S. NAVAL WEATHER SERVICE, SUMMARY' OF SYN_OPTIC
METEOROLOGICAL OBSEnVATIONS. (S SMO)
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e. t'rovi,t:,~ <:1.!l:ti',l.;d!-;.t~:i.n !K~C,!:;r:;:1r~r .~CC::CC9 l:O:-;t{l_"':;,open ~'.1
'1v,dlC):;lc co .:!ll 0:1 '.1j'I!:!l t(,~~i:.

cl. .A!jSt.lr~ r.l~in~..:~a~n::cnn':t rop:tir .::-..:.ring the :econci:dc li::c
of ·'.:~icFroj ~ct d'5 rC·.1'l1ircrl to :;t::!:vc t:10 int~;td~c:t pnL'1,or.;;,1S.

b. !icl~ and ::~.:lVC th~ Uni tee"! S·!:.!!.t~::;frse from cLoLms
for G.,:u-::.:.:~sc~',:~:lic:lEiay result :Zron cons, truction and SUb:1~quen';:
!':1ni:'l-t::mal'lc'3!: of ~hc prC'Jcct, o:-!c'~!rt r:1m''!!!gesc1nc to the f.;lUlt or
n~~:ilig~:lCC ot t!l~ W1itee Stab.~<J or its corruxac cozs •

....
C ·~-~u~·...."'o·_~t·· ;....,.. c ~'~""io-'" o~ ...,". .....,...........1 ~-- ."• J._,., J~'-' L: .;,. J..n".._.l C !1_.£. ..._ .1.~ _ &..U.:J_~(:: .....:.:::1__ , s ;1_ ... ~.H,

USC of th·.~ ~l~lor(::U':,on \':;':ich t::1~ .:\;:.::H.'\!1''_: of rr:-ec r a), nart-iei "::!~!,-tio:~
is b;:;.:.3C:f. <.h.n:i.ng t:!-,; CCCJ!lCTllC lifo of t!l~ proj0ct. .. ~

a , Provid'3 \';ithout CO!;t, to the Gnlt~d St~tcs all
nccoc saxy Lanrln I ca~~ments, righ.ts-C[-,·:ny r and rnloc'Lltions
required for construction of tlH.~ project •. ',..:

1.:3 xcques tcd in youz letter I I a!il committing the
Govcrnm~nt of Guam :to:

I lrave recei ved your letter of Hay GI 19 [)0 I ana my
s·t:uff and the DC!:Iartrr.,-;ntof Pub Ld.c Hor)::.; have revie"\\"ed. the
reco:1naiz:1ancc stud~!of the il.sld.!:'oga Ray eror.iou problem.
He concur itlith your an aIy sLs of the p rob Lom, and supfJort
th0 ·prcL'..'osed plan of im;?rOVCIlcnt. _.

Dear Colonal Schlnpak~
"

--". .

B. n. ~Schl'::l-:luk
Colol.1clJ C-:orps of .Engineers
D~-~r~~t ~~-1n~nr..I.::; '- _L: !.,.~.~ _ .,;• .:.

.r:~partn~~nt of the MIll.Y
U: S. Army Engineer Di!ltrict, !ionolulu
nuilding 230 . '"r

Ft. 3l'lafer, Ha\-laii 96858

'20 MAY 1980

.' U.S.A ..

Jh~nr- ,~ . f <).. , " "t -:.(~"/10~~'ft; ~_(;;WIt/Jit,
t '
o,TF'CC O.'~'""It Govt:nNon

AGfWA. GUI\M 96910
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c

c

I ap?reciute your continuing cooperation in ad::1re~sing
Gumam s shoreline c1:osion prob Leras, and Look for.·/i}.rel to
\·1OrJ~ing with you on .the: A31~irogaproject and other. oxosi.ori
projects alo11g coucnezn coas c ,

In makLn« this comrd,ttmcnt I zecocnd ac that the totc:d-
project cost !;;,ty "a~;'I?roach$320 I 000; $76/000 of ~-1h~~~h~i1011lu
be a non-federal' CO:3t to be borne by the GO,\7ernI:l~:mt-G£ GUCl7:1.

h.. ]\~,""m'le~full rc:;ponsibilit.y for «11 project cos cs +r:
in exccns ~f th~'fcd6ral cost limitation of $250~OCO.

I :~_" _:';, ••

, 'g. Com~JJ.'~-;.:dth Titl~' VI of the Civil Right~ net of
1964 (PL 80-352).
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Save Energy and You Serve America!

cc: OEC, Washington, "D.C. (2)
ARD-E, Portland, ....(2)
Public Affairs Office, Por-tland
ES Field 'Offices, Region 1 .' ~

Boise .,
Olympia
Laguna-Niguel
Sacramento

EPA, San Francisco .
National Marine Fisheries Service, Hawaii
Div. of Aquatic & Wildlife Resources, Guam
Endang er ed Species, FWS, Honolulu,

Enclosures-3

Sincerely yours,
~, (,)

'-1?J(]_l{~7 /!V~tf'-9.
Maurice H. Taylor (/
Field Supervisor

. Division of Ecological Services

Enclosed are three copies of our final detailed report on the effeds the
proposed Askiroga Bay Shore Protection Project, Guam, would have on
fish and 'wildlife resources.

Dear Colonel Schlapak:

'". Re: 2(b) Report
Askiroga Bay Shore
Protection Project, Guam

\
Colonel B.. R. Schlapak
U.S. Army Corps of Engineers
Building 230
Fort Shafter, .Hawa.ii 96858

May 5, 1980

IN ItCII'LT ,,[.,. l." '0:

ES
Room 6307

FISH AND WILDLIFE SERVICE
100 ALA MO'ANA BOULEVARD

P.O. BOX50167
HONOLULU. HAY/All 96850

United Stales Department of the Interior
~



Save Energy and YOil Serve Ametical

*Randall, R. H. 1974. Talofofo Bay. Coastal Survey. University of Guam
Marine Laboratory Technical Repor-t No. 13. Submitted to U.S. Army Corps
of Engineers. Contract No. DAC\'J 84-72-C-0015.

This document has been prepared using materials provided by the Corps of
Engineers,' data collected during the Service+s site inspection, and other
per tmerrt information. The major published source of local biological infor­
mation is Randall (1974)*, whose work centered on the Talofofo Bay area,
approximately one-half mile south of the project site. The proposed project
located on Guam's southeast shore (Enclosure 1). Its purpose is to halt
shoreline erosion along approxJmately 250 feet of highway. Implementation (
existing plans will r-esult in the construction of approximately 300 feet 00
ungrouted riprap. embankmerrt as shown in Enclosure 2.

Weather conditions at the tim~ of the Service's survey (February 27 and
March 3) precluded m&ningfuf offshore aquatic work due to high surf and
turbidity. As a result. the investigation was limited to sampling organisms
along the intertidal and supratidal portions of the project site (Enclosure 3)

The project is being conducted under the a.l!thority of Section 14 of the Flo
Control Act of 1946, as amended.

Dear Colonel Schlapak:

This is the report of the U.S~ Fish and Wildlife Service on the U.S. AO
Corps of Engineers Askiroga Bay Shore Protection Project. Guam. This
document constitutes the report of the Secretary of the In ter-ior on the
project within the meaning of Section 2(b) of the Fish and Wildlife Coordi-.
nation Act (48 Stat. 401, as amended; 16 U.S.C. et seq.).

Re: 2(b) Report
Askiroga Bay Shore
Protection Project. Guam......

Colonel B. R. Schlapak
U.S. Army Engineer District Honolulu
Building 230
Fort Shafter, Hawaii 96858

May 5, 1980

HONOLULU, HAWAII 96850

ES
Room 6307

P. O. eox SOl67
300 ALA ....OANA BOULEVARD

IN "CPLY .. t"t.fiII TOTFISH AND WILDLlI-E SERVICE

United'States Department of the Interior
I,



'Due to the nature of existing resources. probably caused in part by erosion
at the site, and the limited effect of the proposed Corps' project thereon, the
U.5. Fish and Wildlife Service does not expect any significant resource losses
due to project construction or maintenance. No endangered species will be
affected at the site of the revetment. In fact, the Service believes that the
revetment will 'provide a stable rocky intertidal habitat resulting in an increase
in epifaunal popula tioris ,

Terrestrial resources in the project site (I.e. east of the road) are limited.
Vegetation is distributed as...'shown on Enclosure 3. Birds actu ally seen in the
area were limited to one 'black dr-ongo (Dicrurus macrocercus har ter tf , (5. Baker)
and two reef herons (Egretta sacra sacra (Gmelrn) which fJew past. Charadri­
iformes probably feed along Ule shoreline, however, the area is not significant
bird habitat (Enclosures 4 and 5).

At the time of the Service investigation there was a line of drift debris along
the shore. This material was composed primarily of palm fronds and fruits,
and pieces of bamboo culms, Within the debris were abundant populations of
amphipods. ""

During a search 'of the boulders along the southwest margin of the bay, only
grapsid crabs were seen, but not sampled quantitatively.

A strip of Mariana Limestone Formation, probably Agana Argillaceous Member
(Randall 1974) was exposed along the water's edge. This substrate was
irregularly pocketed wi th small holes which- frequently formed interconnecting
tunnel systems. Within these tunnels were found a varret y of organisms
including, snails, crabs, and gobies. As a result, samples of epifaurial
organisms are highly inaccurate and do not represent true densities of organisms
in this habitat type. Accurate sampling required destruction of the limestone,
served no purpose, and was not conducted. Thirty random casts of the
quadrat revealed a density of 8.8 02ganisms per square me~r, comprised of
mussels2(Brachidontes sp. - 0.67/ m ), hermit crabs (5. 6/m ), grapsid crabs
(0.53/m ), and snails (MiJ)a litterata, Strombus sp., N~ita plicata, and
~ ~arabaeus 1.73/m , clams (Tellina sp. - O.13/m=>, and xanthid crabs
\Q.TI7m ). . ..,

Infaunal examination was limited to screening four samples of sand along the
water's edge above the limestone strip. Samples were dug to the limestone -~
layer three to four inches below the sand surface. The only organisms found.
were a single unidentified polychaete and two hemichordates. the densities of
which were 3.50 and 7.00 per square meter, r-espectdvely ,

. .
Fifty random casts of a H2 meter-square quadrat revealed that dominant
organisms on the coarse sandy beach were hermit crabs (pa1urus guttatus,
Cancellus .sp, I Aniculus sp.), and ghost crab {Ocy~ode sp , • Densities of
ghost crab burrows and permit crabs (three species were found to be 0.40
and 1.28 per square meter , respectively.

2



cc: OEC, Washington, D. C.":(2)
ARD-E, Portland, (2)
Public Affairs Office, Po~land
ES Field Offices, Region 1

Boise .
Olympia
Sacramento
Laguna-Niguel

EPA, San Francisco
National Marine Fisheries Service, Honolulu
Div. of Aquatic & Wildlife Resources, Guam
Endangered Species, Honolulu

cEnclosures

Sincerely yours,

'----ill cI<L.~ II.QiJ &,.
Maurice H. Taylor U
Field Supervisor
Division of Ecological Services

We appreciate the opportunity to comment. Please advise us if there are any
changes to project plans accompaz:ying Mr. Cheung's letter of March 25, 1980.

cAll quarrying activities will be conducted such that they do not
affect ..vaters of the United States.

4.

3. Unless the existing commerical q'l.!,arrysite is used for the acqui-
sition of armor stone, the Service will be contacted when the quarry
site is selected to determine the degree of effect, if any, of .quarrying
activities on endangered species.

2. All construction activities within and adjacent to the water be done
so as to minimize turbidity and control erosion.

1. The north end of the revetment gradually blend into the existing
beach.

In view of the above, the U.S. Fish and Wildlife Service r-ecommends that:

At this time the only resource related problem we envision is that the north
end of the revetment, by angling sharply into the shore, could result in an
unknown amount of erosion along the remaining unprotected beach. Also
quarrying activities associated wifh acquisition of armor stone could produce
environmental effects, the nature of which are unknown at this time.

3
\
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Enclosure 1: Vicinity map and roject l~cation,
Aekiroga Bay Shor Prote~ion Project,
Askiroga Bay, Guam ~
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Enclosure 2: The proposed Corps 01 Engineers'
shore protection project.
Askiroga Bay, Guam
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'//:IpomOena prcs-capr~e subsp. brasiliensis (L.) (Ooststr.)

Encloaure 3: Jolap01 Ask1roga Bay, Guam, showing vegetation and substrate typ~s
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Enclosure 5.

Photograph 2: Boulder embankment.
Askiroga Bay, Guam
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Photograph 1: Coarse sandy beach and limestone substrate.
Askiroga Bay, Guam
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