





J)H@I;A LIBRARY

L

106372203






J R

78 - 2

SURVEY REPORT
ON
DEEPWATER PORT CONSTRUCTION PROJECT
OF THE REPUBLIC OF ARGENTINA

September, 1978

JAPAN INTERNATIONAL COOPERATION AGENCY




e e
e ettt . et

[ 1 70 3 B

N '
%Eﬁ '3 4, 5,186 "M@._L_,‘
At 047521 L]
S e EXs




CONTENTS

L. OBJECTIVES OF SURVEY 4 ...ctieoracornsnosnnnssess
2. RESULTS OF SURVEY ... .unrnnernnnnsenanarnnennnss
2.1 Deepwater Port Construction Project .........
2.2 Proposed Site for Deepwater Port Construction
(Punta Medonos) ..ouuieveniernvnnannans e
2.3 ‘Present Situation of The Organization L.H.A.
Workihg on Model Experiments ......... creaaas
2.4 Situation of Field Survey Operations e
3. CONCLUSIONS ....vv...... Ceeraaa e e
3.1 Opinion of Survey TEaAM ..ivesrrrserancsaaransa
3.2 Recommendations to the Government of the
Republic of Argentina ......... ... i,
Appendices ..... e ceest e .
1)  Members of Survey Team .....ceeveeenns
2) Itinerary of Survey Team in Argentine ........

1

18

19

23

23

25

34

34

34






1.

2.

OBJECTIVES OF SURVEY

The survey team was dlspatched in response to a
request for technical cooperation in a deepwater port

cohstruction project of the Republic of Argentina in May,
1977.

The objectives of the team were:

(l)'_To set definite goals on COOperatiQﬁ-for the
experiments on a deepwater port and to discuss

the method of cooperation.

(2 To discuss the survey project for determining
natural conditions of the proposed site for the

deepwater port.

(3) To discuss definite goals on the Pta. Indio
Channel and the technical analysis method for the
 chénne1 and,'in addition, to'arrange the nmethod

of cooperation.

RESULTS OF SURVEY
2.1 Deepwater Port Construction Project

This project is intended to construct a port which
will have a maximum water depth of -15 meters in the
waterway and anchorage .in the vicinity of Bluenos Aires

- for the purpose of shipping out agricultural produce,

malnly gralns.

ToO @romote'this_project; the Government of the
.Republié of Argentina set up a deepwater port committee
. {C.0.P.U.A. P., Systema Complejo Portuario de Ultramar

en Aguas Profundas) under the jurlsdlctlon of the
‘O¢ean Bureau (S E.I.M., Secreéteria de Estardq_de

Intereses Maritima) to provide close coordination



with the following three government agencies:

(1)

(2)

Channel Division of the Department of Pefence
(S.4.N., Servicio Hidrografica Naval) in charge

of field survey.

Sﬁrvey & Development Bureau of the Department of
pefence (D.I1.G.1I.D., Pireccion General de In-.
vestigation y Desarallo) in charge of economic

surveYS and facilities planning.

Applied Hydraulics Laboratory, Hydraulic SClenCe
Laboratory, Water Resource Bureau of the. Depart~

ment of ECOnOmlCS (L.H.A. Laboratorlo de

HldIaﬂllCa Appllca) in charge of hydraullc ax-

perlments

The_prdposed site is located in a dune zone (Punta

Medonos) 290 km sOﬁtheast of Buenos Aires facing the

Atlantic Ocean. The site was determined on the basis

of conclusions seached by the "Coordinating Committee

for Prefeasibility, Preliminary Investment and Pre-

liminary-Plan Survey for Deepwater Port for OceanQGoing

Vessels"

conducted from 1969 to 1971. The general

public was widely informed of the project.

Varioﬁs investigations mainly by the COPUAP began

to substantlally function af*er 1973, and raesearch into

natural conditions dnd economic condltlona will onoceed

depend;ng on the establishment of the plan by the end
of 1978. '

.2 PrOposed Slte for Deepwater Port Construction
(Punta Medonos)

The proposed site is located at 30 degrees 50

minutes south latitude and 56 degrees 40 minutes west



longitude where the end of the right bank of the La
Plata River meets the Atlantic Ocean. As Indicated

in Fig. 1, there are several existing ports.in this
vicinity, such as the Buenos Aires Port (maximum
water depth: -7m), La Plata Port (maximum water depth:
~8m) , Mar del Plata Port (maximum water depth: -7m)
and Bahia Blanca Port (maximum water depth: -12m).

There are two beach resorts in the vicinity of
Punta Medonos. Mar de Aho is 15 km north of Punta
Medonos and the other, Pinamar is 26 km south of Punta
Medonos. The coastal area of about 40 km long between
these two resgorts is covered with wild dunes, and
swampy land spreads starting at.a point about 2 to
4 km inland from the beach. -

) Punta Medonas

e The Atlantic Ocean

Bahia Blanca . Y Mar del.Plata

Fig. 1 Location of Punta Medonos and
Other Major Ports in the Nearby Area



~ Seabed TOpoqraphy -

The general beabed topoglaphy of this area is
shown. 1n Fig. 2. As indicated ln thlS figure, the
water depth at the river-mouth of the Plata Rlvér is
shallow due to a large amount of sediment dlscharged
by the rlvers and in the area between Buenos Alreq
and San Antonlo, the distance from the shoreline to a
point where the water depth is ~15m" is extremely long,
exceeding 30 km. However, a -15m depth contour line
tends to gradually. approach the shoréline iﬁ'the ocean
- area after passing Cabo San Antonlo,'and it comes |

close to about 10 km from the shoreline at the front

of Punta Medonos.
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Fig. 2 Seabed Topography near Punta Medonos

Note: Unit of water depth: Pathoms (1 fathom = 1.8m)



Fig. 3 Detail of"Séébéd'Topography:héar'PﬁntaiMedonOSV_
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In the area where the water depth is greater than
~l0m to -20m, an uvnusual topography is seen about 110
km south of Punta Medonos as shown on the -5 fathoms
depth contour line of Fig. 2. That is, as showh in
the detail of the area near Punta Medonos of Fig. 3,
a group of shoals extend in the southeast direction at
an angle of 30 to 40 degrees to the shoreline. _
(At some valleys of each shoal) a contour 15 meters
in depth occasionally approaches less than 10 km from
the shoreline. Government of the Republic of Argentina
is presently considering using this valley section as
an access waterway to the port. The spacing between
two adjacent shoals veaches up to 3 to 5 km, and the
difference in water depths between ‘the crest and the

valley of a sheal reaches up to about 5m.

The underground structure of this shoal has not
been clarified but the surface of the seabed is con-
' sidered to consist of sandy material. Thus, it will
be reasonable to consider that this topography belongs
to the terrain known as the *shore-connected ridge"
occasionally seen in the éea along the east coast of
North America.

If this group of shoals is equal to the shore-
connected ridge, this topography is a deposited terrain
cauéed'by hydraulic factors as confirmed in the United
States by the results of past research. Thus, it has
a tendency to naturally deform in a long pefiod of time
so that it is very difficult to évoid_the'deformatiOn
of theISeabed tOpograbhy that may be triggered by the

change of hydraulic conditions as a result of the con-
.struction'of a new port. HoWever, if the speed of
this terrain deformation is extremely slow, the pos-

sibility of utilizing the valley section of the shoal



as an access waterway to the port cannot be completely

denied from the economic and teohnnoal vreWpornts.'

Examples of Stabjllty of the group of shoals,
which is con51dered to be. a shore- connected rldge,
are 1ndlcated in Flg 4. and Pig. 5. Flg 4 shows a
long-texrm varlatlon of the rldge 1n which changec of
the rldge are 1nd1oatsd at the 1eft covering 51 years
from 1881 to 1934 and at the rlght coverlng 42 years
from 1919 to 1%61. By comparrng_the solld_l;nes.W1th
the broken lines in the figure, it_is épparént that
“the ridge'had been &eformed" However, it: also stroan
ly suggests that the basic pattern of the terraln ‘has
been little changed contrary to expectatlon in. con-
sideration of the accuracy of. sounding technlques in

the early years of the 1900's.

On the other hand Flg 5 shows an example of
-short- term deformation less than 3 months .at a beach
in South Vlrglnla It 1ndlcates a drastlc deformatlon
of the ridge in three months However; the sea area
which is shallower than -7m in depth normally is
subject to topographlc deformatlon drastlcally even
in a regular beach haV1ng no ‘shore-connected rldge
Thus, as in the example,-lt cannot be proven that
drastic deformation of the sea floor terrain is pe-

culiar to the shore-connected ridge;

For.stabiiity of the ridge in a Sea'ares deeper
than -10m water depth which is currently Being con-
sidered by us, it seems that there is a lack of

reliable data at the. present time.
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Some results of studies on hydraulic- phenomeéna
near the ridge topography have been reported. They
indicate that the coast parallel helical flows, as
shown in Fig. 6, formed at the ridge valley as a resgult
of mass transport by wind waves and wind-driven currents
are supporting and maintaining the ridge topography.
However, this conclusion was assumed from measured
values of plane currents at a certain point and from
tracing floats so that it was not supported by reli~
able data. The possibility of the formation of this

helical flow after the ridge formation can be con~

sidered'bﬁt'this does not answer the queStiqn regard-
ing the hydraulic mechaniem that originally formed
the first ridge. '

Fig.'6 Helical Flow Formed Near
Shore-~Connected Ridge
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~ Beach Topography near Phhta Medonov -

‘According. to the reeults ‘of aeashore obeervat;onS'
conducted on July 26th and 27th in 197? a con31derable
difference in charatterletlcs of the bedch was ‘

noticed between thé southern and northern seotlons with
its boundaxry at Punta Medonoe. That ls,-the.siope_of
the beach is extremely gentle (foreshore beach slope

is about 1/30)}, height of the beach is low'(height_of
back-shore is about +2m), and bottOm-materials-ere

very fine'in the_northern beach.

On the other hand, in the southern section,'the
beach tOpography has a perlodlc1ty in responee to the
ridge mentioned before ~ There is a gentle ‘slope at " the
“base of the ridge 31m11ar to the northern beach, and
the beach slope is relatlvely steep (foreshore slope
is about 1/15) and the beach is hlgher at the sectlon
where the valleys are interlaced. The beach width is
approximately 50m at the south end of Mar de Aho,_
but the beach gradually w1dene ag it goes south with
the widest part reaching up to approximately 200m near
the area 4 km from the lighthouse to the south.

- Waves near Punta Medonos -

Principal waves in this area are swells accompanied
by cyclones moving to the east near the 50 degree south
latitude line in the winter- 5eason (July and August)
and wind waves accompanled by cyclones whlch move to
the south along the La Plata Rlver or grows Jn the
Pacific Ocean near 35 degrees south latltude and moves
+to the east across the contlnent of South Amer1ca _

The waves measured in this sea area’ from past obser~
vatlons were not necessarlly deepwater waves in VTGW

of the observed COhdltlonS.  But the results of the

- 12 -



observations indicate the following facts:

(1)

(2)

(3)

(4)

Records for 8 months from July, 1974 to Septem-
ber, 1975 indicate that the maximum significant
wave height is 2.6 to 2.8m in the southern part
and 2.2 to 2.4m in the northern coast, and the
former occurred in September while the latter in

November and December.

Values of wave height measured in the south
coast are about 20% higher than those of the

north coast on an averaqge.

The direction of waves exceeding l.8m in'height
is mostly in the SE direction followed by a SSE
direction in the south coast and only ESE and E

directions in the north seashore.

The results of short-term observations indicate
that the wave height of 10-years probability is
about 3.6m in the south coast and about 3.1lm
in the north coast. These values of probable

wave height are considerably smaller than the

ones in Mar del Plata 200 km south of Punta

Medonos. But, it is difficult to find reasons
for this fact because of the short observation

period,.

The dominant direction of flux of transport

energy of waves along the seashore is nor thward.



- Tide and Tidal Current near Punta Medonosg -

pouble day tides are elearly.seen:and the tidal
range is from approximatelylo.ﬂm to 1.5m. There is
a delay of the tide of about 1.4 ﬁours-betweeﬁ.Mar
de Ajo at the north end of the area and Pinamar at the

south end of the area.

Currents obeerved at a point ~9m in mean water
depth are northward currents of 50cm per ‘second in’
maximun during rising tlde-ln the north coast and
southward currents (September 2 to 13, 1975) of 70 to
40 cm per second during fallihg tide. However, cur-
rents in the reiativeiyrshelieW'mean water depth area
is greatly affected by the'ﬂeabed topogfaphy,'ahd it
seems that there is a difference in current patterns
between the crost and Valley of the rldget-=For-
example, according to observatlons made fofm September
9 to 11 in 1975, the dlstrlbutlon of cgrrent direction
has two peaks in the southWard direction and nOrthwerd
dlrectlon parallel to the shorellne gtatistically but
their relation with tldes ig not clear.' Also accordlng
Lo observatlonu made from,Septemberzl to ll in 1975,
only'the current movihg.seuthward.in'parallel_to the
shoreline is dominant but ite regularity was not de-
termined. The value of current speed in the south
coast is generally high, about two times eompared'to

the north coast.

- Littoral Drift near Punta Medonos -

Near Punta Medonos, particularly in the seashore
zone, the littoral drift moving to the north is

dominant for the following reasons:

(1) The energy of waveés from the south ie dominant

resulting in littoral drift moving to the north.



(2) © The bottom materials of the beach are course
in the south coast and gradually become fine

in the'north coast.

(3) Judging from the results of horings, it is
considered that the dune zone of Punta Medonos
has been developed from the south and to the
north. (Explained by Dr. Parkar.)

{4) The shore-connected ridge has a tenaency to
extend in the direction of the dominant littoral
drift.

(5} The sand bars of Cabo San Antonio extend toward
the north. '

(6) In the coast of Mar del Plata located 200 km to
the south of the proposed_site; the littoral
- drift moving to the north is dominant as clearly
testified by the sand déposition pattern near

the breakwater.

The littoral drift movihg to the=north'supplies
the sand to the shoals during its movement, reaches
Punta Medonos where the sands are heavily deposited,
and further moves to the north suddenly changing the
amount of sand movement. This situation of sand move-
ment is shown in.Fiq. 7. Thus, the vicinity of Punta
Medonos can be called a "grave of sand" since sands

are deposited there in large qguantities.

Information concerning the amount of sand
transport which can be obtained for us at this time are
the estimated values derived from equations of wave
energy, the amount of'deposited sediment to be obtained

by_comparinq topographic maps in the vicinity of Punta

- 15 -



Medonos, and the assumed values for Mar del Plata

port. _These_Valﬁes'are_indicated below.

(1) The values assumed from wave energy

These are shown in the table below.

Table 1. Rate of Littoral Transport Calculated
' from Wave Energy '
g _ South Coastal | North Coastal
Period of Time Area Area
gept. v Dec. 1974 | (to north) {to north)
. 121,000 m’

(1,700 m?®/day)

36,600 m®

Apl. ~ May, 1975 | (to.south)

(600 m?/day)

‘9,000 m* | 12,000 m®
3 (300 m*/day) - (380 m?/day)
:’5 =10 ;*.15._ .

N

Fig. 7 Dominant Direction of Littoral Drift

- 16 -



(2) The values assumed from the amount of sand
deposit in the vicinity of Punta Medonos: The
amount of sediment deposited. in the area of 209
xm? in front of Punta Medonos for 7 years from
1966 to 1974 is 103 x 10f3 km®. This is equal
to 15,000,000 m?/year which is a tremendous
amount of Vqlume. When converting this volume
to water depth, the rate of deposition will be
7 ocm/year.

(3) Value assumed for Mar del Plata Port:
1t is assumed that the rote of littoral trans-
port to the north passing by the tip of the
‘south breakwater of Mar del Plata Port is
400,000 to 600,000 m®/year.

_ Of the iﬁformation shown above, the data during
mldsummer and mldW1nter when the waves are large, are
not . available for those values derlved from the wave
energy equation. But it will be about 500,000 m3/
year considering, the mean net value of 1,400 m?/day
from 1,700 m®/day to the north in autumn and 300 m?/
'day to the south in spring. This is almost egual to
the assumed value for Mar del Plata.

On the other hand, the values obtained by compar-
ing two different topographic maps are unreasonably
high and their order is doubtful. Thus, the reliabili-
ty of the survey data particularly for the purpose of
‘sediment estimation is very doubtful since surveys
were not conducted for an unlfled objective and by
~an unifiéd method. Thus the yearly rate of not
lit£oral transport in this area is estimated to be
about 500,000 ms/year to the north.

- 17 -



2.3 Present Situation of The Organ1zat10n L H.A.
Working on Model Ehperlments

“L.H.A. was establlshed in 1969 as a sub laboratory
under the National Hydraullc Science & Engnneerlng _
Laboratory {(I.N.C.Y.T. H., Institute National de Ciencias
y Tecnica HldrlcOS). Construction of its research fa-
cilities and training of researchers were malnly con-—
ducted from 1969 to 1974, and‘actﬁal research act1v1tles
by the laboratory began after 1974. However, most of
the reqéarch activities conducted'by the.laboratbry
concerned rlver problems, dam problems and researches
on river systems and only few achlevements on ceastal

areca and port problems were reported.

The organization of the laboratory at tne present
time is shown in Fig. 8 put ‘the ocean model SeCthD in
charge of deepwater problems owns only one outdoor
plane tank and one wave channel and an 1ndoor plane
tank was being constructed for handllnq the deepwater
port problem. Staff members are.plesently being trained
at M.T.T. in the United States and at the University of

Berlin.

Hydraulics Re-~ " |Water Utiliza-

search Labora- tion Laboratory )

tory - Ins. Uso del Pata Bank

Institute de © {'ngua. :

Hidrologia : )
Numerical Mode Hydraulic Model River Model . {Ocean Model . Technical Service
Section Section section | . [ Section . Section
nopartament de . | pep. ds modelos Dep. .de Modelos Dep. de Modelos Servicio de
Modelos : " | de Obras Fluviales F Maritimos o Tecnica -
Matematicos ’ Hidraulica . - o o ' b

Fiq. 8 Organization Diag#ém of L.H.A.



Thus, in the organization of L.H.A. which will
be in charge of field surveys required for hydraulic
experiments and related works as a member of C.0.P.U.A.P
in the future, urgent problems. to be solved are the
improvement of facilities and equipment for model ex-
periments and trainihg of engineers in charge. And
positive cooperation of Japan is being requested for

solving these urgent problems.

Dr. Barchillon, director of L.H.A., and young re-
searchers are very desirous of absorbinq new knowledge
on actual methods of experiment and field observation
and observation equipment. While the survey team was
in Argentina, they frequently wanted to exchange
opihions up to midnight 8pendihg a considerable time

particularly on discussing these problems.

Such discussions wete'éonduCted based upon the
catalogs and relatéd'reports'prepared by the survey
team in conformity with Form A-4 presented by the

Govermment of the'Repﬁblic of Argentina in advance.

4 Situation of Field Survey Operatiohs

_ Field surveys.are conducted mainly by the Ocean-

ography Dépértment of 8.H.N. and supplementary surveys
required for achieving hydraulic experiments are being
conducted also by L.H.A.

The Oceanogfaphy Department of S.H.N. is comprised
of the 6cean=physics, ocean geology, ocean éhemistryy
and ocean biology. (Departamento Oceanogfafia) sections,
and close coordination is being maintained between
these gsections for inter—disciplinary'research, but the
leadership of surveys for deepwater port problems is

undertakén Iy the ocean physics_Séction.



S.H.N. has a wel] exper)enced staff in addltlon
to a complete organlzatlon and mobllizatlon force, _
and it is con51dered to have conelderable ability in
field surveys. A field survey was conducted for the
area shown in Flg. 9 and the items and . method of survey

are:

(1) -Survey for seabed and ocean: Lopoqraphy, Survey
was COnducted from December of 1973 to March
of - 1974 A Second survey is - belng planned in
1978. The survey was done by using an echo-

sounder and radio nav1gatlon

(2) Wave obServation; Waves were observed. three
tlmes a day using a waﬁe'rider (acceleration
type wavemeter) in addition to visual. observa~
tion of wave dlrectlon by the direction board
method in Mar de Ajo and Plnamar Observatlons
conducted in the past were one p01nt each
( 10m water depfh) at both the south and north
coastal areas from July, 1974 to September, S
1975, one p01nt ‘each at ‘both the soutn and north
coastal areas (~1l4m water depth) from August to
October in 1976, and one is bEng made after
January of 1977 at the ‘offshore area (- -10m
water depth) of Punta Medonos One addltlonal
point will be made as planned after August, 1977 :

in the south coastal area

(3) Current Observatlon, Observatlon of tldal currents
was conducted using flve curxrent meters in Septem~
ber, 1975. And’ many observatlons of beach cur-

rents can be made at any time u51ng floats

- 20 -



(5)

(6}

Tidal level observation; This has been conducted
at two points in Mar de Ajo and Pinamar using
float-type tide gauges since July of 1974,

‘Records are made in the form of analog data and

~digital data taken at 3 minutes interval.

Survey for change of beach section; Sections of
four survey lines each were taken at both the
south and north areas with an interval of about
10 to 15 déys in 1974 and from August to November
of 1975,

Botﬁom material survey:; Grain.Sizes'of beach
materials of the foreshoré were measured in both
the south and north areas from September, 1974
to May, 1975. |

Also, boring on land, a floating sand survey,
tracing of fluorescent sand, survey by R.I.
tracer, water quality (salt) and temperature

surveys were conducted.

~ 21_.
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Conclugions
.1 Opinion of survey Team

In response to the request for technical coopera-
tion presented by the Government of the Republic of
Argentina, the survey team will make the folloWing
recommendations; However, the main outlines of the
recommendations were alreédy explained to COPUAP on
July_29th, 1977 after consulting with officials of the
Japanese Embassy in Argentina, and the survey team
stressed in the explanation that the contents were re-
flecting only the opinion of the survey team so that
final decision would natufall§ be made:by the Ministry

of Foreign Affairs and financial authorities.

(1) Dispatch of top class engineers for guiding the
hydraulic experiment of littoral drift along the

coastal area:

One engineer engaged in the'éurvey of Kashima Port
and model experiments with sufficient field experi-
ence will be dispatched. Period of his stay will
be about two months. It is desirable to dispatch

this englneer after tralnees stated in the sub-—

sequent prov1s:on go homie and when model experlments

of the deepwater port begin.

{(2) Receiving of trainees engaged in hydraulic experi-

ments:

It is more desirable to accept more than one person
for individual training. However, the period of
training should be about 6 months eliminating aca-
demic study. (Two trainees have been accepted
already from November, 1977 to July, 1978.)



{(3)

(4)

(5)

Giving of equipmcnt for hydraulic experiment

Total amount of equipment requested Will exceed
geveral 100 million ven. Thus, we think that it
is difficult to give equipment of this amount ‘as

a single donation. However, in view of the pre~
sent Situation of L.H.A. in Argentinaf we think
that the giv1ng of important items of equipment
shown below should be positively conSidered as
equipment to be brought'io Argentina by the speci-
alist to be dispatched Thésé'itemq are: small-
type propeller current meter, multi-element analog

iecorder, and high speed analog recorder

Dispaching of international level engineers for
examining deepwater port engineering and economic

feaSlblllty of the port:

As far as technical probléms'afe doncerned the
presence of technical prob]ems were pOinLed out.
The report also clearly. indicates the presence of
extremely diﬁficult technical prqblems_in the pro-
posed construction sité.. Thus,lwé think‘that'the
dispatch of a new survey‘teén for économic feasi-
bility surveys 1ncluding the study of technical
problems pOinted out in this report should be con-

gidered.

Accepting of high Claés.feasibility trainees for
deepwater port: | |

We think that it is veryimeaninoful for members

of the Deeprter Port Committee to observe the '

'deepwater ports in foreign countries to 1earn the

' method of carrying -out Lype progect

Giving of_equipment related to field surveys:

We believe that more than half of the contents of



the request have heen fulfilled by the current
neter brought and given by the survey tea.
However, we think that equipment such as an
electromagnetic current meter should be further
considered for the field in order to make it
possible to do surveys based upon the field sur-

vey working guides stated in subsequent paragraphs.

(7) Request for references and papers:

The survey team brought with them a number of
lisgts of referencés and papers and pamphlets.
We are also able to cooperate in the future in

this respect if concrete requests are made.

3.2 Recommendations to the Government of the
Republic of Argentina

In regard to the construction of the deepwater
port in Punta Medonos, the most:important point for
determining the actual construction site and the type
of port such as an artificially excavated port or port-
island type port, will be the problem of stability of
the group of éhoals. Depending upon the topography
of the"stéble group of shoals and the possibility of
utilization of the valley section as an access water-
way to the port, the selection of both construction

site and type of port will be affected and varied.

As stated before} présehtly available data indi-
‘cate that it is more reasonable to consider that the
group.of shoals doés not assure a stable topography.
In addition, it'is considered that there is quite a
difference in_mérine c@nditions'such as waves bétween
‘the south and-north cqéstai_afeas at both sides of
the cape in”the_?ﬁhta Medonos area., Thus, because of

this difference in mariné ¢onditions between both



coastal areas, occurrence of a difference in functions

of port utilization and scales of structures can be

expected, Merits and demexits of both coastal areas

and the possibility of shoal terrain utilization will

act as important factors in determining the construc-

tion site. Thus, as a basic course of survey and study

on natural conditions at the preeent time;'the £follow-

ing two points should be fully taken intq'eonsiderationk

(1)

TG pursue the stability of the group of shoale and
the mechanism of malntdlnlng the topogrdphy of the

group of shoals.

To fully grasp the differehce in characteristics_
between the south and north ceastal areas without
having a fixed concept in selectlng the construc-

tion site and port type

Ttemg and methods of survey and etudy to be made

from now on in the research and study of the natural

conditions are described below,

(1)

Survey on changes of'group_of_shoals

a) Repetitive soﬁnding on typical 2 to 3 ridges;

For example, soundlngs of the area- enclosed
by the chain line in Fig. 3 should be made
more than 4 times per year repeatedly. This
'eervey should be continued for ﬁbre-than one.
year et'least._.For measuring the location of -
the boat during theZSUIﬁey, it ehould be done
at least at one eoiﬁt per area of:abeut”SOm %
50m by a sufficiently accurate method,

b) Use:of'eateliite phbtographsfforffinainé changes
in oyerail arfangement'pettern of:ridges;

In view of the scale and water depth, it is



considered that the group of shoals taken by
the satellite is very clearly photographed.

Using several photographs taken on different
days, there is é possibility of finding changes
in the ridges. '

(2) survey on hydraulic mechanism in the vicinity of
the group of shoals

a)

Flow observation at each point corresponding

to ridge topography;

.As indicated in Fig; 10, it is desired to do
simultaneous obgervations at several points
along the traVersé section of the ridge. If

a helical flow stated before exists, the pre-
sence of this helical flow can be grasped from
the distribution of the current directions

derived from observed data.

1f| <t

o:Point of installation of
current meter

Fig, 10

More than five observation points should be

provided ‘at the same time, and ébservations

‘should be continuocusly peérformed for two to

three months in order to obtain the results
for various wave. conditions. BAand, if pos-

gible, it is more desirable to use a current



b)

c)

meter such as the;supéfsonic type or electro-
magnetic type current meter which is oapablé
of measuring three-dimensional flow directions
of X, y and z and'has'a short averaging time

for current speed.

Observation of littoral drift using tracer in

~ the vicinity of ridgej;

For example, a radio isotope of fluofescent'
tracer should be dropped at points shown by €%
in Fig. 3, and its movement_should be traced.

As a tracer, the radio isotope is particularly
excellent, but use of ah_isotope tracer is

more desirable; if allowed.

GraSpring of charaoteristiCS of bottom materials

near the rldge-

1t is dc51red to grasp the relatlon between
characterlqtlcs of both rldqe topography and
grain size in detail for partlcular ridges

properly selected.

(3) Grasping statistic characteristics of waves and
wave distribution characteristics in the area

aj

Installation of permanent wave observation

Station-

Inrormatlon on the waves can be used’ for many
purposes such as (a). determlnatlon of port

looatlon_and facilities arrangement, (b). desigh

of port struotufes,'and}(o) management of port

cons truction work.  For the purpose of (ay, ob-
servatlon data contlnuously ‘taken for . at.. least

ohe yeayr are needed., For the purpose of \c),

the data must be oont;nuously obtained at least



b)

until external facilities of the port are com-
pleted. '

~In addltlon, for a largéhscale port. fabing the

ocean, Contlnuatlon of wave observatlon is

dLSlrable even after the completlon of the

port. Thus, 1t is ldeal_to have a strong,
stable observation station that is capable of
obtaining wave information permanently. Con-
struction of large-scale faciliities such as

a marine tower is degirable és a permanent
wave station but, for the time being, every
effort should be taken to sufficiently fix and

secure. the budy type wave meter being used at

the presént time.

It should be installed at an offshore point
w1th —20m water depth for both.Pinamar and Mar
de Ajo as a representative point for the south
and_north'aréa, considering7the presence of
congiderable difference_in marine conditions
between, the south and north sides of the cape

in Punta“Medonos, and it should be installed

~at an offshore point of the group of shoals

for the south coastal area.

~Calculating values of anomalbus waves;

For the purpose of (b) using the wave infor-

mation stated in above paragraph, information
concerning the high waves which may govern the
stability of port structures is needed. = How-
ever, such high waves will occur through some

kind of probability process from a long-term

viewpoint so that graspiﬁq of such high wave

data through several years of observation is |

impossible. - Thus, this kind of information
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c)

is normally obtained by hindcasting from wea~
ther data in the past. pata abott 30 years
in the past should be examined, several days
of rough weather should be selected -for each
year, and tﬁe-values for waves should be

alculated for these weather conditions.

Numerical celculaﬁions for wave distribution
and examination'for'vefification'

Due to the presence of a groum of shoals in
Punta Medonos, Compllcated dlstrlbutLon of
wave characterlstlcs in the area is expected
Such compllcated wave dlstrlbutlon character-
istics cannot he graSped only by observatlon
at the site, The use of a numerlcal model for

the wave deformatlon must be consndered As a

numerlcal nodel for ‘the wave deformat1on,-a

model con51der1ng the phenomena such as d1f~
fraction and refraction of irreqular waves
(itfegﬂiar-in wave Shape and difection), defor“
mation in shallew water, and ﬁave breaking has
peen utilized in Japan and other countries.
However, the mcst 1mportant thing to be done

in u81ng this numerical mcdel is to use the

numerical model only after thoroughly verlfylng

‘the estimated values with actually measured

valueq,

{4) Grasplng llttoral drlft characterlstlcs in the area

a)

Measurlng of relatlve values of llttoral drlft

1nten51ty u51ng a tracer or sedlment trap,

From the results'of'measurements for the amount:

of sus?eﬁdedeéediméht using a tracér and sedi- -

ment trap, relative values of littoral drift



intensity at a number of points at the same
peridd or relative values of littoral drift
intensity due to the difference of marine
conditions at the same point can be found.
This information is very useful in port plan-
ning particularly when determining the port

gite,

b) Measurement of the rate of littoral transport

using a tracer;

‘The rate of littdral transport can be assumed
from the product of moving velocity of the
center of gravity of the tracer distribution
multiplied by the mixed thickness of the
tracer in sand after complete measurement of
the tracer distribution pattern. The mixed
thickness of the tracer in sand can be found
from the vertical distribution of the tracer
in the thin-wall sample obtained from the sea
bottom.

(5) -Survey for forecasting influences after completion
of the port plan '
a) HYdraulic experiment and numerical calculations
for wave distribution near the port and calmness

in the port;

In the.ekperiment for wave deformation, it is
desirable to perform the wide-area small-scale
exPeriment'for analyzing the wave distribution
. of a wide area'and flow conditions in the shoal
area, and a'nar:bw4aréa-large—scale experiment
for analyzing the calmness in the port. The
former shduld be'performéd.uSihg a distorted
model with 'a 1/500 to 1/700 horizontal scale
and a 1/50 to 1/100 vertiéal'scale; and the
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<)

latterxr sﬁould be dcne by using an undistorted
model with a 1/100 to 1/150 scale. A nﬁmori—
cal fcrccagtlnq model for wave deformation has
been developed in recent years. ThlS numcxl—

cal model has the advantage of the ability to

forecast the irregulavity. of waves.

Hydraulic experiment or numerical calculations

for forecasting_the_chénge of tidal current;

The hydraulic experiment on the_tidal‘current
will be performed by USihg'a distorted model
with a 1/700 to "1/1000 scale. 1In giving the
curpent, osc1llatory cu;fents, one dlrectlonal
unsteady current, or one directional steady"
currehtiwili.bé:selected dependlng upon the
conditions of the facilities. A numerical
model £or t1dal current change has been w1dely

utlllzed, and.hlgh rellabll;ty will .be expected

if sﬁfficient'verification_is conducted by

using field data.

Hydraulic experiment and numerical calculations

on tOpographlc change-

For the experlment on 11ttoral drift using-a

‘movable bed, the law of s;mllarlty does not

exist and this is a big problem. Therefore,
the conditions are found by the trial and error

method in order tc'simulaté'the”existing condi-

“tions of the fleld w1th1n the model, and gene-

rally effects of structure installed w1th1n

these condltlons are examlned.

- For the phenomena in- the 1nshore zone such as

change of shcrellne after the port COnstructlon

an’ experlment of the movable bed can be utilized



6)

using: a similar method, 'However,'for the

stability of the group of shoals, the possi-

' bility of execution of the experiment cannot

be discussed here since the phenomena in the

field are unknown at the present time. The

method of experiment must be found through

the analysis of the results of field sufvey

in the future and results of experiment on

the fixed bed, On the other hand, a numeri-
cal modei for the topographic change is pre-
sently being developed in many countries.,

There are two systems in the present numerical
models for the topographic changes. One system
deals mainly with changes of shoreline, and

the other deals with changeg of the offshoree
sea bottom_nbt'iﬁfluenced by the phenomena

near the Shoreline."Howéver, integrating these
two systems has not been succeséfully done as
yet. Applibation of the model of the first
system will be appropriate for the chaﬁge near
the shoreline résulting from the port construc-
tioh, and the model of the second systém will
be suitable for the silﬁation of the access
waterway excavated in the flat sea floor,

The possibility of success of a numerical model

~ for the phenomena in the group of shoals de-

pends upon the possibility of numerical fore-

‘gasting for the beach current near the group

of shoals.

Analysis on stability of the port and related
structures

The problems such as stability of breakwater
and wave run-up to the bulkhead will be analyzed

by the channel experiment in the wave channel.
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ZAPPENDICES

1) Members to the Survey Team

Dr. Chisato Tsuruta; . : .
Director General, Port and Harbour Research
Institute

Mr. Tomocharu Takahashl .
Chief of Littoral Drift Laboratory Institute

Mr. Morio Tanaka, _
Chief of Coastal Obselvatlon Laboratory Institute

2} Itinerary of_Survey Team in Argentine

Jgul 16 (Set) * 09:00 Arrived at Buénos Aires via Flight
 AR-321. |
Greeted by _ _
'~ Mr. Kimoto, Secretary, and
Mr. Yoshikawa; Secretary,
_ . Japanese Embassy in Argentlne,
Capt. Tortl, and
Sr. Bergeot
 COBUAP:

* Arrangement together with Secrétary
Yoahikawa,'inoluding‘the schedule here-

~after, interpreter sexvice, etc.

* 16:30 To official Residence of Ambassador

for-curtsy_visit.

Jul 16 (Sun) * 15 00 To Embassy . éﬁeCk'of the carried

flow meter.
* 17:00_T0'Official Residence of Ambassador.

Jul 18 (Mon) * 11: OO Curtsy all on Cap Guevafa._
Secretar;a de Intereses Marltomos,
accompanied by_Ambassador_Kondo and

 Secreatry Yoshikawa. Presented the



flow meter and the documentary film of

Kashima.

* 15:00 COPUAP_Working Panel meeting with
the presence of:
Japanege side: Leader Tsuruta, Takahashi,
: Tanaka, and Secretary Yoshikawa
Argentine side: Capt. Torti,'Capt.
Pantin (Copuap), Capt. Valdez (suN) ,
Dr. Barchilon,
AHe. Furlong, Ing. Garcia, Ing.
" Furlong, Ing. Schwarz, Ing.
fscalante and Ing. Petroni (DIGID).

* 1930 Reception at Hotel Plaza (held by
COPUAP) . '

Jul 19 (Tue) * 08:00 Called at the hotel, went to THA.
* Inspected.the facilities of.LHA.

Jul 20 (Wed)} * 08:50 To THA.

Jul 21 (Thu) * Third day at LHA.

Jul 22 (Fri) * 09:00 Visited SHN, accompanied by Mr.
Yoshikawa of the Embassy.

Paid respect to the Deputy Director,
then received the eXplanation of the
achievements of investigation, etc. of
SHN.

* After the presentation, simple cocktail
party with the presence of
Capt. Garrido, Capt. Paccioretti,
Capt. Torti, Capt. Valbez,
Capt._Buscéllié}'Capt. Nawratill,
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Capt. Young, Capt. Paone,
Ing. Lanfredi, Dr. Parker and

Sra. Martorani.

* 16:00 The Kashima Port documentary film
was projected in the COPUAP projection

room.

Jul 23 (Sat) * 09:00 Inspegtlon of the Tlgre area.
' Party on board the shlp w1th aLtendants
of: _
Japanesé side -~ Kitamura, Awbassador
| Kimoto, CoUncilor
Yoéhikawa,fSecretary
Tsuruta, leader of the
"__ survey team
Takahashi, member
‘"Panaka, ﬁémber
Argentine side -~ Capt. Torti
- ' Capt. Buscallla
" Sr. Bergeot
Ing. Gracia _
Dr. and'Sfi.'Barchilbn
Mr._Kuquawa and
and _ Mr. Kiuchi.
Jul .24 (Sun) *
Jul 25 (Mon) * In the morning, inspéétion of the Buenos
h Aires ?ort" Accompanied by Capt. Torti,
Sr. Bergeot -Sr.- ‘M. R. Botte551, Dlrector

of NABIGATION Dept., and Ing. L.A. Roura,
Division Chief.

* lZ:OO“Luncheon3at'thé Secretaria de Estado

‘de Intereses Maritimos.



*

Jul 26 (Tue) *

Jul 27 (Wed) *

Jul 28 (Thu) *

Attendants:
Aibassador Kitamura, Secretary
Yoshikawa, Leader Tsuruta, Takahashi
and Tanaka;
Capt. Guevara, Capt. Torti,
Capt. Villanuéva, Capt. Valdesz,

Dr. Barchilon and Capt. Babino.

15:00 Went to SHN and discussed with

Dr. Parker over the problems of the bank.

08:00 Gathered at SHN for trip to Punta

Medanos.

Lodged in a hotel in Mar de Ajla.
Participants: _ |
.Capt. Torti, Capt. Buscallia,
AHe. Furlong, Ing. Langredi,
Dr. Parker, Dr. Barchilon,
Ing. Castellano and Ing. Clavijo;
and Leader, Takahashi and Tanaka.
Additionally, personnel of the field

camp Jjoined the inspection.

09:00 Departed for inspection of the

south coast.

09:00 Dr. Barchilon, Ing. Clavijo and
Ing. Castellano came to the hotel.

Answered to their guestions concerning

the experiment, field survey and machines

and instruments

11:00 Curtsy visit to Ing. Camba,
Secretaris de Estado de Transporte y
Obras Publica, accompanied by Councilor

Arao and Secretary Yoshikawa of the



Jul 29 (Fri)

Embassy and Dx. Barchilon.
Luncheon meeting given by Dr. Barchilon.

In the afternoon, discussion continued
with the members of LHA.

16:00 At the Eibassy, arrangement with
the councilor (in charge of the policy)
aﬁdJSecreiarj-Yoshikewa in the presence
of the AmBassador'with”reépeet'to-the

policy of technical cooperation.

10:19 COPUAP'Working'Panel meeting.

Attendants. _ _ _
Capt. Tortl, ‘Capt. Buscaria,
Capt. Pautln, Tmg. Petfoni,
Ing. Sehwarz, Ing. Gar01a, -

Ing. Castellano, Ing Lanfredl,.

Ing. Clavijo and Dr. Parker-'and
'Leader Takahashi and Tanaka, and

Secrefary Yoshlkawa.

12 45 Talk w1fh Capt Guevara,-Secretaria._

21 30 Supper meetlng at the Offlc1al
Residence of the Ambassador.,
Attendants- '
Ambassador Kondo, Councilor
-Secretary Yoshlkawa,
_Secretarla Cuevara, Deputy Secretar:a
R, F. Bondonl, Channel Department
Chlef Vlllanueva, Capt Valdez,
Capt Tartl, Ledder, Takahashi and

Tanaka.

Jul 30 (Sat) * Departed Argentine via_Fliqht AR380.

Honored the”SeﬁdQOff of Capt..Torti,

Sr. Bergeot and Secretary Yoshikawa.
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