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PREFACE

In response to a request from the Government of the Umted Mexrcan States, the Govern-
ment of J apan deuded to conduct a study on the Development Prouect of the Port of Manzanrllo _
and entrusted the study to the Jap‘m Inter natronal Cooperatron Agency (JICA). JICA sent to
Mcxrco @ study £eam headed by Dr Kazuo Kudo Adviser of thc Dverseas Coastal Area
' rfDeve]opment Instrtute of .‘Fapan several txmes from September 1984 to October 1985.

‘ "ihe team. exchanged vrews on’ the Pro}ect wrth the officials concerned of the Mexican
'_ Government conducted freld surveys and cotlected reference ‘materials. After the team returned
| to Japan further studres were made and the present report has been prepared |
i hope that thls report wrll serve to assrst the development of Manzaml]o Port and con-
rrbute to the promotron of frrendly relatrons between ¢ our two countrres
B wrsh to express my deep apprecratron to all the offrcaals concerned of the Government
of the Umted Mexrcan States for their close cooperatron extended io the ieam

November 1985

/%;«/‘

Kezsuke Arita

President

Japan Ir_iternetional Co_operation Agnecy






- LETTER OF TRANSMITTAL

November 1985
" Mr. Keisuke Arita
"Pleswlent

_' "J "tpan lnternattonal (‘oopetatton Agency
~Dear Mr. 'A_t*ita::

_ It is my great pieasure to submlt herew1th a report on the Development PI‘(}]BCt of the Port

of Manzamtlo the Umted Mex;can States : _
The Japanese study team headed by myself conducted a survey on the Pro;ect in Mexmo

.' for 45 days from september 17 1984 at the fequest of the Japan Internattonal Coopemtlon
: Agency The fmdmgs of this study were discussed: 0. make the Master Plan and to study the
. feasxbthty of the Deveiopment Pro;eet of the Port of Manzqmlto, and were then complled into
; th;s repc;tt The study shows that the Pro;ect is extremely important so 1 hope the Prolect is

executed promptly ' o '_ . o

{)n behalf of the Japanese study te'un and myself I woutd hke 0 express my deepest '

apprecxat:on to the (;ovemment of the Umted Mexu:an States and to the various orgamzatlons
'-concerned ‘with the Pro;ect for the unhmlted cooperatmn and ‘lSSlStanCG and the warm hospl-
| 'taltty they extended to the team durmg our- stay 1n Mexu:o ' '
' Iam. a!so grcatly mdebted to the 3 apan Internattonal Cooperatton Agency, the thstry of
:.=-;Tl‘aﬂSpOI‘t the Mmtstry of Fonelgn Affa1rs and the Japanese Embassy in Mexico for giving us

' vtttuable suggesttons dnd ass:stance durmg the fleld survey and the prepatatlon of this report.

Smcerety YOurs,

| KH-Z_._U:O K__udo :

Head -
Jaeeite‘se Study'Teém for the Development

PrOJect of the Port of Manzanillo
_(Adwser the Overseas Coastal Area

,'Development instltute of Japan)
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'CONCGLUSIONS |

1. -Ne‘ees“éitv'for'the Deve'loﬁnieiit.‘o'f- the Port 'of Man";ia:nillo" '

Thc economy of the Umted Memcan States grew ‘favorably from 1976 to 1981 as shown by
the 4% 9% annual growth rate m the GDP. However from the middle of 1981 throngh 1983
' Mex:co enteied into-an eeonomlc crisis, and consequently the annual GDP- growth rate became
neg‘ttlve - . . .
Since’ 1983 hOWBvel, the Mexwan cconomy ‘has recovered to’someé extent meg to the
'govermnent et‘lorts overall eeonomtc and social dettvltles have been returmng to the line indi-
eatcd m the “Plan Na(:]onal de Desarrollo 1983 ~ 1988” _ '

Smce the: GDP of’ ‘Mexico- 1s iughly dependant on future oil prxces long range GDP forecasts
'dle mev1tably ';omewhat uneert'nn o o .

“Mexico. suffers from an extreme concentratlon of populatlon commeree, and- mdustry
in the central regxon around Mexmo City. The Mexican government has been promoting a more
_balanced development ‘through decentrah&atlon of populatlon and commercml and mdustnal
activities based on regtonal development phns _ o : ' '

~One of the best ways to aclueve l"urther regzonal development is creating new productive

centers along the coasts.” The regtonal development of the” Manzamllo area tr;ggered by the
. development ot‘ Manzamllo Port will play an nnportant role in this pohcy _
' Overall a eomprehenstve development plan for the polt of Manzanillo should be considered,
and adequate and ttmely ectlon should be taken by the g(wernment '

2. . Maetet Plan

The Mdster Plan is formulated with a target year of 2000 The: cargo volume expected for
the ‘port of Manzanillo_in the target vear is estimated as about 3,000,000 tons considering
: natlonal and reglonal long term development plans, and the trends of the socio-economic ac-
t1v1tles in the Port’s hmterland 1nciudmg Guadalajdra and in the Port’s influence area including
Memco Cxty R . o :

' 10 meet the prmected increase in cargo movement; the Master Plan proposes twelve berths
(seven new berths and five ex:stmg berths), on the assumption that exlstmg commeletdl activities
in the outer port wxll be transferred to the inner port. Five of these berths are for general cargo’
(three lzm deep;’ two11m" deep), one for contqmel eargo (13m) ‘two for agricultural bulk
_ (13m) two for mmeral bulk-(13m-and 12m) and two fon domesttc trade (11mand 9m). Further,

"related on—shore storage fdcmtles Wll] be constructed in the form of warehouses and transit sheds.

_'Adchtmnally, the plan p‘rovldes a container yard with two gantry cranes and a container freight
,'statton _ St o
' The constructton eost is roughly estnnated at about 19 9 billion pesos (pnces as of the end
of 1984) 7 : . . :

“The - plan also includes: prov1saons for the construction of f1shery port facilities, a re!ated
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processing-marketing complex, and an industrial park. Further, it provides some space which is

reserved for the future expansion of port facilities.
Naturatly, the development of ports nust take place in conjunction with urban develop-
lo, the proposed port development, namely shifting commer-.

ment plans. In the case of Manzani
and creating a pleasant waterfront area centering

cial activities trom the outer to the inner port
on the rehabilitated pier for cruising vessels, is consistent with the municipal poticy regarding the

development of the port,

3.  Short-term Development Plan

The Short-term Development Plan is aimed at the year 1990, and covers the construction
and improvement of port facilitics which are considered urgently needed. The estimated cargo
volume for 1990, on the basis of which the Short-term Plan is formulated, is about 2,300,000
{ons. . . :
Facilities to be newly constructed under the Short-term Development Plan include two
berths for agricultural bulk (12m deep), and onc berth for container and general cargo {12m).
Related cargo handling equipment and facilities include one gantry crane for container Cargo and
two warehouses.

The construction cost is estimated at about 6.3 billion pesos (prices as of the end of 1934)
including the cost of related facilities in the port area such as port roads and railways. About 2.3
billion pesos of the cost, approximately 36%, will come from foreign loans. The construction
period is about five years. _

Commercial port activities which presently take place in the outer port will gradually be
shifted to the jnmer port in accordance with the port development plan.

In view of the topographical conditions of the inner port, with its single enfrance, due
consideration shall be paid to maintaining good water quality. To this aim, a scheme to control
the discharge of waste water into the port area, including installation of sewerage treatment

plants, shall be introduced.

4. Economic and Financial Analyses of the Short-term Development Plan

{1} Economic Analysis

The Shorf-term Development Plan is evaluated using the Internal Rate of Return (IRR)
which is calculated based on cost-benefit analysis from the viewpoint of the national economy.
Benefits considered are the reductions, in ships’ staying cost, cargo handling c'ost, and time cost,
while costs are the construction, maintenance and administrative costs. The internal .raté of
return, using 30 years as the period of economic calculation, is 16.04%. This shows that the
Short-term Development Plan is advantageous from the viewpoint of the national SCOROMY.

(2} Financial Analysis

The port finances are analyzed using projected financial statement from the standpoint

(2)



of the port management body, that is the financial situation of the project authority in the
event the project is cxecuted. The profitability of the project itself is analyzed based on the
Financial Rate of Return (FRR) using the Discount Cash Flow Method. Domestic funds are
assumed to come fr_om government funds, and foreign funds from soft loans (annual interest
rate:._4.75%,_term of re'payment: 25 years, grace period: 7 years). Revenues are assumed as
port dues, wharfages and stevedoring charges according to the current Mexican tariffs. _

The analysis shows that the body will maintain its financial viability throughout the entire
period of the project life, including the construction period. The port body will be able to pay
all expendi_tures and will have a surplus even after appropriating funds for the repay'ment of the
foreign loans inchiding interest. As to the profitability of the project itself, a FRR of 7.21%
can be expected. This well exceeds the weighted average interest rate of the procured funds
(1.2%).

Judging from the above, it is concluded that the Short-term Development Plan with the
target year of 1990 is feasible both economically and financially. -

Concerning the financial feasibility of converting the outer port from a commercial port
to a touristic pori, analysis-shows that the financial break-evenpoint is port calls of about 100
cruising vessels per yeat.
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conducted in

RECOMMENDATIONS

Planning, fund raising, detailed design and construction for this project will hereafter be

accordance with the plans presented in this report. The recommendations below

concern various maltérs we noticed while conducting this survey and drafting the plans.

L.

The cargo volume at the port of Manzanillo is expected to increase along with the develop-
ment of national and local economic activities. On the other hand, as the existing port
[acilities are not satisfactory, the existing commercial functions in the outer port should
be transferred to the inner port to spur local economic development. Thus, it is important

to implement this plan at the earliest possible time.

The Master Plan (target year 2000) was formulated based on the socio-economic frame
of the “Plan Nacional de Desarrollo 1983 ~ 1988

However, the economy is subject to constant flux, and the demand at the Port is greatly
influenced by changes in the domestic and world economy. Before implementation, the

Master Plan should be reviewed considering current regional and national economic develop-

nent.

Ports cannot function efficiently only by the construction of mooring, storage and other
physical facilities. The development of various port controlling and operating systems is
also essential.

Based on the site investigation and interviews, various deficiencies were pointed out in-
cluding the lack of proper handling equipment, and inadequate use of storage facilities.
The single most important item, however, is the large amount of time loss due to unneces-
sary interruptions of cargo handling operations.

In order to overcome such deficiencies, recommendations presented in this report should
be implemented, and then an additional in-depth study should.be carried out focusing

on the further improvement of port operations,

The following proposals mentioned in this report must be fully implemented in order to

ensure sife and smooth port operations:

{)' To secure the proposed width of the entrance channel

@ To secure the proposed distance between the wharf face of the container terminal and
the planned reclamation line of the Naval Base.

(3 To remove immediately the shoal which is located near the entrar;ce channel in the

anchorage.

To complete the plan, it will be necessary to take care of following matters when cxecuting
the detailed design:

() The number and the depth of bore holes are not suificient for the detailed st'ructura,l
design of main facilities and the study of the base soil stability. A more detailed
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boring smvcy is needed at the locations where the main sfructures and facilities are

phnncd

'When the d1edged sand is used for the rechmation of the wharf, the possibility of

liquefaction must be considered, based on the obtained soil data.

An appropriate survey and study will be necessary,

When'reco_ujl'_structing the old wharf at the outer port as the terminal for crusing vessels,
surveys'of- the soil conditions and of the conditions of the piles and steel bars will be
necessary to determine the extent of the rehabilitation work.

6. To complete the projeét effectively, the following additional works will be necessary:

®® 0

.

Reconfirm the 1e1at10n between port and city development plans

Establish control over the disposal of waste water into the port area and construct
sewage treatment plants

Adjust ihe access road and raiiWay

Survéy water resources to ensure a sufficient water supply for the industrial and
seafood products industrial zones

Reiomte the distribution facilities of PEMEX to the suburbs of Manzamllo City
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CHAPTER | INTRODUCTION

i .‘ Ba'okgro'u'n_d.

The economy of the Umled Moxxcan States grew fdvombly from 1976 to 1981 as shown by
: _the 4% o~ 9% annual gxowth xate in the GDP. ThlS growth was mamly due to mcreased exports
“of petroleum and mdustual products
' From the mlddle of - 1981 through 1983 the Mexican economy stagnated Mex1co entered
mto an economnc 'c'.';s;s and consequently the 'lnllll‘ll GDP growth 1ate became negdtwe
Smce 1983 howeve; the Mexican economy has recovered 16 some extent, The rate of
_'nlﬂat]on has dropped employment has increased, and the GDP has been growing. Overall,
economic and soc;al actmtles have been expandmg under “Plan Nacmnal de Desarrollo 1983 ~
1988"-"' o - - _ o S
o Mex100 s,uffexs from an extreme concenhatlon of population, commerce, and mdustry in
the central region a;ound Mexico City. The ‘Mexican ‘government has been promotmg a mote
balanced- development through decentralization of population and commercial and mdustnal
actmtles based on regxonal development. plans.
One ‘of the best ways to further regional development is by creating new producmve centers
along the coasts. The regional developinent of the Manzmlno arca based on Manzanilio Port

piays an nnportant role in this pohcy

2. Obje.ctives
I‘hls study aims at f01 mulatmg a Master Pian of the port of Manzanillo with a target year

'2000 as well as preparmg a Short term Deve]opment Plan of the Port up to 1990, including a
feasnbxhty study
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CHAPTER Il PRESENT SITUATION OF MEXICO

1. Natural Conditions
1-1  Geography and Topography

Mexico is mountainous, and more than 50% of the total area is highland from 1500m
to 2000m in altitude. Almost 71% of the land lies above 400m above sea tevel, and the main
portion of Mexico’s administration, economy, culture and mdustry are located in the plateaus.
Mexico’s mountains are bounded by narrow plains along the coasts. Manzanillo lies in the central
poriion of the Pacific coastline in the state of Colima. ThlS area is within the belt of high vqlcamc
aclivity which surrounds the Pacific.

In the state of Colima, highlands approach the coastline and form narrow coastal plains,
and therc are few suitable areas for ports. Manzanillo is one of most suitable areas. It has good
bays, Manzanillo and Santiago Bays, and lagoons, the San Pedrito and Cuyutlan whu,h can be

developed as port and industrial areas.

12 Chmate

The climate of Mexico is diversified. This wide variety is due not only to latitudinal differ-
ences but also to varied altitude.

The principal characteristics of the climate are listed below.

() There is a wide variety of vegitation

@) Climatic differences influence human activity, and as a resuit, populatmn is con-
centrated on the plateaus.

(@) The coastal area from Mazatlan to the southern border of the Pacific coast, which is
classifizd as tropical savanna, has a dry and a rainy season.

@ Cyclones appear in summer and autumn,

2. Socio-Economic Conditions

The population of Mexico grew at an annual rate of about 3% from 1950 to 1980, and
reached 67 million in 1980. The explosive increase in population, however, induced serious
social and economic problems such as over-crowding, msufﬁcxeﬂt housmg, and poor supply-
demand adjustment.

In addition, due to the topographic and climatic conditions of Mexico as well as to historical
trends, the population is concentrated in the central regions, especially in the urban areas. For

reference, Fig.-1 shows the location and population of major cities.

(8)
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Thanks to rich oil resources, Mexico maintained a high level of economic growth, with an
annual GDP growth rate of over 8% from 1978 through 1981, as shown in Table-1. However,
the GDP became néegative in 1982 and 1983 because of decreased oil demand, and the resultant
decreased export income seriously impeded Mexico’s economic growth. In 1984 a gradual re-

covery of economic activities took pléce, and the growth is expected to become positive,

Economic activities are also concentrated in central Mexico. Table-2 shows that in 1980
34.4% of the population and 41.6% of the GDP are concentrated in the central area which
represents only 4.4%-of the total land area of Mexico. In order to prevent excessive concentra-

tion, the Mexican government is agpressively promoting decentralization,
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Table-1 Gross Domestic Product by Sector in Const

ant (1970) Prices

(Unit: '000.600 pesos)
Sectar 1976 1917 1978 1979 1980 1981 1982 1983
 Total 15831 | 657221 | 710,982 | 777,163 | 841.855 | 908,765 | 903.839 } 861,769
{Annual growth rate) +4.2 +3.4 +8.3 +9.1 +8.3 +1.9 -0.6 -4.7
S AN SR — ] R IV
Agriculture, Forestry, Fishery 63,159 68,122 12200 0692 75,704 80,299 79,822 . 82,552
Mining 15,881 17,084 19,525 22,397 27391 31.593 34,498 33,143
Manufaciuring 155517 | 161,037 | 176,816 | 195614 09,682 | 224,326 | 217,852 201,937
Constriction 34,310 32494 36,532 41,297 46,379 51.852 49259 42,196
Electricity 9.242 9,941 10,724 11,830 12,594 13,647 14,554 14,743
Transport, Communicaiion 39‘.848 42479 47,780 55,199 62,970 69,710 67,086 . 64,433
Commeice, Hotel, Restaurant 163,071 165943 | 179.045 200006 1 216174 1 234491 230,032 | 210304
Other Service 154.603 | 160621 | 169.360 180.128 | 190961 | 202,847 _ 210736 | 211,864
Sousce: $PP, “Sistenia de Cuentas Nacionales de México™
Table-2 Socio-Economic Indices by District
(Unit: %)
GDP
District Aren Population e Commerce
Agriculture Manulacturing Service Total
Morth-West 210 8.2 18.2 4.4 8.6 83 10.8
North 26.5 6.9 11.6 6.1 6.5 7.2 7.3
North-East T4 6.5 6.7 12.2 85 9.4 9.1
Central-North 7.2 4.9 5.3 19 25 2.1 23
Central-West 129 20.2 255 134 144 154 129
Center 4.4 344 14.1 $3.9 49.4 416 482
South 13.5 i6.4 16.3 7.2 7.8 132 12
Peninsula 7.1 25 2.3 1.2 23 2.2 1.8
Total 100.0 100.0 100.0 100.0 100.0 100.0 1000
i s S b
Colima, Lilisco .
Aguascalientes 4.7 16 1.1 7.6 1.2 1.8 11

Source: SPP, “Sistema de Cuentas Nacionales de México™

3.

Transporfation

The total freight volume of Mexico reached about 488 million tons in 1983, and the modal
split of cargo traffic in 1983 is 57.0% by road, }2.7% by railway and 30.3% -by ship. For foreign
trade, the share of marine transportation is especially high. Marine transportation accounts for
about 65% of import, 95% of export and 0% of total foreign trade. |

As for roads, the road nefwork linking the principal cities in the central region and the
highway running longitudinally from the border of U.8.A. to the central region are well de-
veloped, but there are few roads running horizontally across Mexico, On.the other hand, the
existing railway network is also well developed with numerous arteries which connect thé
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principal cities of the central region with U.8.A. as its main frame. :

‘As for marine transportation, 148 million tons of cargoes which inctude 103 million tons
of foi‘ei_gn ‘trade were handled in 1983. Fig:-2 shows the volume of cargo handled during the
last eight years. The main_s}iipping c'argoes are petroleum and its derivatives (78% of total
tonnage in 1983)and agricultural and mineral bultk cargoes (16%).

In 1983, the Pacific coast ports handled about 41 million tons of cargo, 27.8% of the
national tota'l', of which 15.6 million tons were for foreign trade and 25.5 million tons were for
domestic t;‘é:de_,' There are six major ports on the Pacific coast. These six major ports handled
most of the foreign and domestic cargoes other than salt. Fig.-3 shows the foreign cargo handling
volume: other than petroleum and its derivatives at the six major Pacific coast ports from 1978
to 1983.
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" CHAPTER Il PRESENT SITUATION OF THE PORT OF MANZANILLO

1. Nnh‘ir_z;l‘boiiditikhié S
1-1 NTOp_o_grzip.hictai' and (:}‘éolo'gica!.'F eatures -
-1 - T opogr-z'iphy ':i:l(l‘G_eogr.ap:hy '

_ Inand-around the*‘bb:"t of Manzanillo, the coastal plains iinder 20 m in altitude are not large,
and the ndtmally bemgn 'neas *uc NArrow 'md Lesm\,ted Steeply sloped hills and hxghlands he
vehind the’ nanow plam areas. _ '

“The mban _portion of Manzanillo lics on 4 siope, backcd by h;lls on a peninsula between
Mdnzamllo Bay and Cuyutlan Lagoon, and there i no room for further urban development in-
. this mmledxate ﬂrea _ : - :

A topogmphlual map of the mner and outer ports is shown in Fig. 4 The outer port of

'M'mzamtlo has very su:table natuml condlt:ons and has been deveioped making use of these

~ favorable LOHdlthl’l% The urban area was developed in the narrow area nedr ihe port. Due to the

' geogrdphwal hm[tdtlons it would be dlfhcult to further extcnd the outer port. The inner port’
is lont»d in San Peduio Lagoon and is under construction, '

- 1-1 -2 Geology

The geolowy in and around the port of Wanzamlio can be classified as follows
@D Acid Intrusion, Plutomc Rock

@  Acid Intrusion, Volcanic Rock

@ : Atluvial’ Dep051t

@ Swampy Soil
Alluvial deposit is distributed in lhc area of the outer port .md swampy soil is distributed in the

area of the inner port
1-2 '_Meteérologiml Co_ndi_ﬁbhs

The ‘mean anmual 1amfall at Mfmzamllo is about 900 mm. It rains heavily from June to

October Mean temperature at Manzamllo in July and August is hot — 28. 5 C and from Decem-
ber to Aprll the mean is-the Iowest = 25° C The seasonal change of temperature at Manzanillo

is small

(13)
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13 Seismicity

Ménz&nilld i$ located in the narrow earthquake belt surrounding the Pacific Ocean. There-
fore, “there i is a h1g11 posslblhty of earthquc risk.

A mammum honzont'll acceleration of 0. ng is recommended for the demgn of port facili-
figs at Manzaniilo Port.

- 1-4 Oceanographical Conditions
1-4-1- Tide and Cu_r'rénf

The clearance between high tide and low tide is about 70 cm. Ocean and tidal current can be

estimated as small.
. 142 Waves

The significant wave height (Hi3) at the entrance of the inner port is estimated as about
1.5 m, and the wave_height'in the inner port will be less than half of this height.

143 Littoral Drift

Serious trouble from shoaling at Manzanillo Port and in the entrance channel will not take

p'iacle.
1-4-4 * Tsunam

It will be necessary to prepare countermeasures'_to tsunami.
15 Soil Conditions

B Sml conditions in the 'imllel port are examined using the collected data from 138 points of
bormg From them, the typlcal 5011 profﬂe which is shown in Fig.-5, includes the following 4
types of soil. ' S S

' From the’ ground surface fhe subsoxls are as foliows

(D Soft organic soil of clay
Tlus layer underhes the entire area from 5 m to 20 m in depth. From the engineering

“point of view, this soil is not useful.
@ Clayey sand or sandy clay _ _ _
' -Thas layer underhes most of the area and its thickness ranges from 0.3 m to 10 m. This
- soil’ has varlons mechamcal charactenshcs from soft to stiff soil..
@ Sand :
. This layez underlies almost the entire area, but in the northwest portion of the San
-Pedrito _Lagoon this layer is less than 2 m thick. Therefore, this layer can not always be

(15)



considered as a bearing stratum.

@ Complex layer of sandy, silty and clayey soils A= Soft
. . . Y Organic Soil
This layer underlies almost the entire area e or Clay

beneath the sand layer. :
Clayey Sand

or
Sandy Clay.

Sand

Complex-Layer
of Sandy,

Silty and
Clayey Soils

Fig.-5 Typical Soil Conditions
in San Pedrito Lagoon

2. Manzanillo City

The population of the Municipality of Manzanillo is 73,290 (37,255 Men and 36,035
Women) from “X censo de Poblacién y Vivienda 1980.”
The primary products of the region are:
Agricultural products
Maize, Sesame, Rice, Sugar cane, Coconut, Lemon, Banana
Animal products
Beef, Park, Milk, Honey
Marine product
Tuna
Mineal products
fron pellets, Salt
As for the transportation around Manzanillo City, the main road through Manzanillo City
is route MEX-200 connecting with the other cities on the Pacific coast. In recent years a four-
lane national road (Manzanilio~Colima~Guadalajara} has been under construction. The raif—
way passes from Manzanillo through Colima and Guadalajara to Mexico City. There is an inter-
national airport in Playa de Oro which is about 50 km west of Manzanillo City by réad. |
The built-up area in the Manzanillo Metropolitan Zone is estimated at 1,760._113. of which
60% are classified as residential, 25% as touristic and 15% as industrial and port. Currently,
the total supply of potable water for the city is 524 ¢/second. The eleciric energy service is
provided by CFE through a thermo-electric plant situated south of the city with a capacity
of 1,200 MW. which will satisfy the present and future demand of the development area.

(16)



3. Port Faci_lities

. The existing port facilities at the port of Manzanillo are located in both the outer and
inner ports. The inner port can be divided into the commercial port and the fishery port.

3-1 Commercial Port

As for large mooring facilities, there are 10 public berths and 3 private berths excluding
the naval facilities, as shown in Table-3. Furthermore, a new large berth with a water depth

of 12 m is under construction it the inner port,
Most of the small facilities, with a water depth of less than 4.5 m, are located in the outer
port. The —14 m channel leading to the inner port has a length of 600 m and a bottom width of

100 m.

Table-3 Mooring Facilities

{Large Facilities)

!.
Length Water Nuniber Public
. of . Depth of- Structural Year
Name of Facility of or
Berths Berths Type Constructed .
Berths Private
m | m
(Outer Port)
Muelle Fiscal : 512 114 3 Open-type Wharf | 1946—1952 | Public
Matecon Miguel Alemdn Concrete Block 1952
(Muglie de la Armada) (100) 50-70 - -
(Muelle de Cabotaje) 110 50-70 1 Public
Malecon de la X Zona
Naval (159) 50-7.0 - — - —
Muelle de PEMEX 440 134 2 Dolphin 1965 Private
Muelle de PEMEX 100 140 1 Sea Berth 1982 Private
(Inner Port) _ .
Muelle de Altura 450 114 3 Open-type Wharf | 1967-1969 | Public
Muelle de Altura . 600 12.0% 3 i 1983 Public
Muelie de la Armada (260} 50-7.0% - - -

Note: 1) — indicates no av_ailabrle data
2) =: According to local office of department of marine works, SCT

Source: 1) DGOM, “Catastro Portuario 19827
2) DGODP, “Sisteima Estadistico Operacional indicadores de Rendimiento 1983

Other -exis_ting port facilities include breakwaters, the turning basin and storage facilities.
As for storage facilities, there are four sheds in the outer and inner port, and the total area of

these facilities is about 18,500 m?.

(11



3-2 Fishery Port

A fishery port has been developed on a larpe scale at the north end of the San Pedrito

Lagoon since 1980, and deep sea fishery berths of about 670 m long are now campieted.

4,  Cargo and Vessel Movement

4-1 Handling Volume and Conmmodities

4,025,000 tons of cargo including 871,000 tons of foreign trade were handled at th_e port of
Manzanitto in 1983. Table-4 shows the volume of cargo handled in the last eight years.
_ The volume of cargoe other than petroleum and its derivatives in 1983 was 1,091,000 tons,
almost the same as in 1979, of which 854,000 tons (about 809% of the total volume) was foreign
trade. The outstanding teature of foreign trade cargo movement at Manzanillo is that most of it

is import cargo. The volume of imports is roughly ten times the volume of exports.

Table-4 Volume of Cargo Handled at Manzanillo

(Unil: 000 1)

Grand Foreign Trade Domestic Trade
Year . A . i
Total Export Import Tatal Out In " Total
S S S A—— e ——— -
1976 1,302 100 783 883 138 281 419
(853) {100) (672) (772) (130) (19 (81
1977 1,454 il 759 871 233 350 583
(880} (110) {699) (809) () (71) (1)
1978 2,012 172 1,108 1,280 299 433 732
{1,056) {172 (804) {976) (=) (80) {80)
1979 2,925 158 1,418 1,576 549 800 1,349
(1,121) (158) (914) (1,072) (=) {49) (49)
1980 3,282 110 1,240 1,350 513 419 1,932
(1,489) (110} (1,240} (1.350) (23) (116) (139)
1981 2,424 89 i,259 1,348 164 912 1,076
{1,425) (89) {1,258} (1,347 { 40) 38) {18)
1983 3314 62 831 893 507 1,914 C247
(7157 (62) Gsm {633) (23 (o1 1 (124)
1983 4,025 16 795 871 597 2,557 3,154
(1,091 (76) (718) (854) (44 (193) (237)

Mote:  Figures in parentheses show the volume except for petroleum and its derivatives.
Source: DGODP, “Estadisticas del Movimiente Portuario Macionat de Carga y Buques”™

As for foreign trade cargoes by major items, imported agricultural bulk cargo takes a big
share, 63% of total foreign trade volume, and imported general cargo accounts for 20% of total
foreign trade. On the other hand, petroleum and its derivatives is the most important item for
domestic trade, amounting to 92% of total domestic cargo volume,

(18)



The principal commodities of foreign trade cargo in 1983, as shown in Table-5, include
exports of metallic zinc, lead, ammonium sulfate and sodium sulfate, and imports of maize,
sorghum, sugar and steel plate, -

Table-5 Principal Commodities for Foreign Trade (1983)

(Unit: t)
Export - _ ' Impaort

Commodity Tonnage Commodity Tonnage
Metallic Zinc : 17,230 Maize 409,249
Lead _ 13,049 Sorghum S 124,062
Ammonjum Sulfate 9,036 Sugar - 111,256
Sodium Sulfate 6,450 . Steel Plate 25,997
Auto Parts : 3,531 Potassium Chloride 21,474
Polyester 3,189 | Ammonium Phosphate 20,675
Molasses 3,030 Wheat - 19,992

Source: DGODP, “Estadisticas del Movimiento Portuaric Nacional de Carga y Bugues”

The total volume of container cargoes reached about 23,000 tons, or 9% of general cargo
in 1983. The principal commodities of containerized cargo are auto parts, electric articles,

machinery parts-and chemical industrial products.

4-2 Vessel Movement

As for the number of vessels calling at Manzanillo, 175 ccean going vessels and 226 vessels

for domestic trade called in 1983.
As for foreign trade, about 80% of the vessels were general cargo carriers and for domestic

trade about 90% were oil tankers,

5.  Administration and Operation -
5-1 Administration

The following agencies are concerned with the administration and operation of the port
of Manzanillo. ' '
_ Comisién Nacional Coordinadora de Puertos, SCT
Direccion General de Obras Maritimas, SCT
Direccién General de Operacién y Desarrollo Portuario, SCT
Servicios Portuarios de Manzanitlo, S.A. de C.V.

eeee
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5.2 Qperation

Cargo handfing at Manzanillo is carried out in three shifts. The ordinary working hours are

2:00 ~ 13:00 and 15:00 ~ 18:00 from Monday to Saturday. Extra working hours for night

work are 20:00 ~ 6:00. | |
Table-6 shows the average working efficiency by type of cargo in 1983,

Table-6 Working Efficiency by Type of Cargo {1983)

R BT 7 O [ 8
Ps Volume (t) aur OTKEr our~Lsang our ]IP.
Broken General Cargo - 1t 113,937 3.1 327 603
Unitized General Cargo 52 202,147 43, 448 C 914
General Cargo 163 316,084 38 39.5 7.4
Apuml Bk | 28 | ST 14.6 42.1 145.8
Mineral Bulk ) 13 230,4;12 26.2 70.2 153.9
Liquid ) 1 4,204 ' 177.0

Note:  These figures indicate the working efficiency during actual operational time.
Source: DGODP, “Sistema Estadistico Operacional Indicadores de Rendimiento 1983

3-3 Port Dues

As for port investment, the basic port facilities such as civil structures, storagé facilities
and cranes instalied on quaywalls are constructed by the federal government. '
Cargo handling equipment, tug boats and other movable machines are provided by Servicios

Portuarios. . _
Therefore the port charges are divided into two parts: dues for use of port facilities, which

aré given to the federal government, and charges for port services.

6. Fishery Activity
§-1 Fishery Production

In the last five years, national fishery production has increased favorably, and totaled about
1,502 thousand tons in 1982. The fishery production in the Manzanillo region was officially

recorded as 3,500 tons in 1983, but the volume in the last six years has fluctuated from year

to year, as shown in Table-7.

(20)



Table-7 Fishery Production by Region (1978-—-1983)

{Unit: t)

Area 1978 1979 1980 1981 1982 1983
© Mexico 818,511 | 1,002,925 . 1,257,146 | 1,565,465 | 1,502,300 —
Pacific 626916 | 769255 | 1,006,724 | 1,232,587 - -
| Gulf and Carib 179,143 189,707 | 222,329 290,377 - -
Colima State. 4,131 4,644 9,248 10,340 5,461 -

Officially .

Re g‘is‘;rz p 1,927 2,440 7,044 4,410 4214 -

Manzanillo - 1329 1,744 6,353 3,454 2,550 3,500

Note: 1) — indicates no available data.
2) This table is based on the fishermen’s association statistics,

Source:  PESCA

6-2 Fishing Boats

In 1980, the nation’s fishing boats nuinbered about 36 thousand, most of which were small
boats below | t. _

in 1982, 269 boats were registered to the Manzanillo fishery office, but most of these
boats were based at other fiéhery ports because of the insufficient landing and processing facili-

ties at Manzanillo.
6-3 Others
The major destinations of the fishery products in the Manzanillo region are the Federal

District, Jalisco State and Aguascalientes State. On the other hand, the Manzanillo region has
several small companies with fishery processing facilities located some distance from the port.

7. Tourism

7-1 Tourists Visiting Manzanillo

In 1983, about 480.thousand tourists; which includes about 140 thousand foreign tourists,
visited Colima State. More than 50% of these tourists visited the Manzanillo region.

¢2))



7-2  Cruising Vessels

As for cruising vessels moving along the Pacific coast of Mexlco, a total of 36 vessels
anchored at Manzanillo Port with about 14 thousand passenge:s in 1983. This number of vessels _

and passengers is very small compared w;th other calling ports.
Six of these vessels periodically anchored at Manzanillo Port in 1983. Of these, repzesenta-:_

tive vessels are the “Pacific Princess” and the “Cunard Pmncess with a gross tonnage ot 20

thousand tons, which come every fourteen days on route to Acapu]co

(22)



'CHAPTER IV ‘BASIC CONCEPT FOR THE DEVELOPMENT

_ 1. 'Nati'onhl a-n_id 'R'egio_nal_'D.e'vel'opnient Plans

The"Po‘i t of Manzanillo Development- Plan should be written after reviewing the N'itionél
Development Plan as wéll as functional arid reglonal development plans so as to take the spirit
of these plam into ensiderahon

i1-1 National Plan

“_Plah'—N_a_ciona_i- de Desz_x_rrbilb 1983 ~ 1988” pilblislled in 1983 includes national economic
targets, and two main. policies for economic reconstruction and structural reformation. Based
on this program, concrete execution programs such as “Programa Nacional de Communicaciones
y Transportes 1984 ~ 1988 and regional devel()pment plans such as “Plan Colima™ have gradual-
ly been- published.

'1-2 Regionat Plans

The lat_est regional development plans which directly concern.the development of the
port of 7Manzahillo are “Plan de Desarrollo Urbano de Manzanillo”, “Plan Colima’ and “Plan
Parcial de Zones de Crecimiento™. '

The development area and the Jand use plan are shown in Flg 6

WP Tapeixtler A Ef Cotomg

. Tourialic
1 .
= FACIFIC OCEAN . T
HEE]]HB Iodustris . Manzanillo

: . . LUYUTLAN LaGoon . (Y
a v -2 3 4 5%
L i — 2 A ‘
£ Sl .

N
Scate

: Source:."Plzn Pargial da Zortas de Crecimisnto”

Fig.-6 Land Use Plan in the Manzanillo Metropolitan Zone in

(23)



2. Development Policy

illo Port is to help realize various natlonal and

especially to assist in’ contmllmg the. future
d population growth in the Manzanillo
argo flow thr oughout.the nation,

The purpose of the development of Manzan
regional goals described in the previous section,
expansion of Mexico City by promoting production an
area. Manzanilio Port will serve asa key port to facilitate ¢

5.1 Roles of Manzanillo Port

The roles of Manzanillo Fort arc as follows: _
(@ From a historical viewpoint, the port of Manzanilio has been one of the most -

portant ports on the Pacific coast. The port is connected by roads and rdllways with
Guadalajara, the second largest city in Mexico, and with other principal cities t_h_rough-
out the country.

() The port of Ldzaro Cardenas has consolidated -its position as the primary industridl
port and as the key port for grain imports on the Pacific coast. Nevertheless, Manzanillo
Port will continue to be of prime importance to its hinterland of Colima, Jalisco and
Aguascalientes State and to its influence area as described in Chapter V. 1.

2-2 Developiment Strategy
2-2-1  Oversll Planning

The planning must be in harmony with land use planning around the object area, and with
the Manzanillo City development plan. The plan should minimize environmental damage.

2-2-2  Quter Port

The concepts of the outer port are as follows:

() Existing commercial activities other than PEMEX in the outer port will cease. The
outer port will become exclusively a tourist port.

(2) Because commercial cargo will no longer be handied in the outer port, the rallways
running to this area and some of the warchouses located behind the whart will be
removed and the space changed to a public use area.

(3 The existing PEMEX oil facilities on land and in the sea will not be changed.

2-2-3  Inner Port

The concepts of the inner port are as follows:

() Fishery and commercial port functions other than petroleum handling wﬂi take place
within the inner port.

(@ The Tapeixtles Lagoon will be reclaimed for industrial use.

(3 The largest possible area should be reserved for future expaﬁsién.

(24)



2-2-4 Port Planning.

The main planning concepts are as follows:

@ To cope with modernization of marine transportation.
@  To improve traffic flow.
- @ To ensure port safety.

(25)



CHAPTER V SOCIO-ECONOMIC FRAME FOR DEMAND FORECAST

1. Hinterland of the Port

The hinterland of the port of Manzanillo is detérmined from the. data on the orighi and
destination of cargoes passing through the port, and the inland transportation situation. In con-
clusion, we may consider the following two categories of hinterlands for the port of Manzanillo

as shown in Fig.-7.
Direct Hinterland: Colima, Jalisco, Aguascalientes

Influence Area: D.F., Guanajuato, Michoacan, Nayarit,

Queretaro, Mexico

Legend

Hintesland

lofhience Area

Fig.-7 Hinterland and Influence Area of the Port of Manzanitlo
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2. Future Socie-Eéonomic Conditions

”Ihe forecqst populatlon for 19)5 was estnnated by CO\IAPO of SPP, and that for 2000 is
cqlcuhted based on the 1995 estimate. As a result, the populatlon is estimated as 86.4 million
in 1990, and 103.0 million in 2000, as shown in Table-8,

As for the’ economic ‘activities, the growth rate of - the GDP in 1984 recovered to 3.5%,
exceedmg the government’s goal (0 ~ 2.5%) for that year. A powerful 1ecove1y is expected in the
future. The: forecast GDP for the target years, considering the recent improvement in the Mexican

£CoOnomy <1nd the plauned growth rate at the 15th Meelmg of the Mexico-Japan Businessmen’s
Committee is given in Table-9.

Table-8 Population Forecast

(Unit: 000,000 persons)

: Annual Rate of Increase (%)
1980 1990 2000
: 199_0}']980 2000/1930
_ Population - 613 86.4 103.0 2.5 i8

Table-9 ‘GDP Forecast

" {Unit: billion pesos)

1970 Prices Ratio to 1983 GDP |

Secior : -
' 1983 1990 2000 1950 . 2000
Total - . ' 862 C1L,197 2,145 1.39 2.49
Agriculture, Forestry; Fishery | 83 105 © 163 1.27 1.97
Miding . _ 34 44 70 1.30 2.07
Manufacturing =~ 202 © 313 - 669 155 3.31
Copstraction” - - 42 66 156 156, 3.70
Electricity . SO - 15 2 45 1.49 3.06
_ .Traﬁsport, Communication 64 95 187 1.47 2.90
. Coinmeree;_}iote_l, Rest'_amam ,' 210 279 - 413 1.32 _ 2.25
Other Service - - S 273 382 1.29 1.81

(27)



CHAPTER VI DEMAND FORECAST

1. Commercial Port Cargo

-1 Methodology

Two methods will be used to forecast the 00111mer01al cargo volume handled at the' port of
Manzanillo. One is a macro forecast which is a method to estimate the cargo’ volume groups in-'
cluding many commodities, regardless of the volume of each commodity. "Ihe other: is a mlcro
forecast, which is a method to estimate the cargo volume of each commodity mdmdu-ﬂly

Petroleum and its derivatives are excluded from the cargo forecast. Th:s is bemuse they
are handled mainly at the PEMEX oil pier located in the outer port of Manzamllo and the
loading and unloading facilities for petroleum seem sufficient to handle posmble_ future_n_lcr_eases

of volume,

1-2 Macro Forecast

Two methods are used for the macro forecast. One is to grasp the tréhd of ca'r'go" liarédling
volume from the past data and forecast the volume by a time series anaiysrs The other is to
relate the past cargo handling volume at Manzanillo Port to national social or, economlc mdxces
such as population or GDP, and to forecast the future cargo volume usmg future estimates of

these naticnal figures.
1-3 Micre Forecast

For this forecast, cargo handled at Manzanillo Port is classified according to package type :
general cargo, agricultural bulk cargo, mineral bulk cargo and others. Macro forecasts are executed
for major commodities individually. The remaining cargo items are estlmated by pdck'lge type

Two methods are used for the micro forecast. One is to grasp the cargo handling voiurﬁe ':
from the balance of demand and supply in the future. The other is to relate the past cargo |
handling volume at Manzanillo Port to national social or economic indices. : :

As agricultural bulk cargo is the largest item handled in terms of volume at Manzanillo Port
after petroleum and its derivatives, the methods of forecasting the volume of each crop are show

as a flow chart in Fig.-8.
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Note: () ~(@), @3, 4B are past data. Except these, all data are forecast for the target year.

Fig.-8 ‘Methodology of Agricultural Bulk Cargo Volume Forecast

Aithough some cargoes show a big dlsmepancy between macro and micro forecasts, total

cargo volumes seem to be w1thm an allowable difference.
Herem ‘the’ cargo volumes handled at the port of Manzanillo for the ta;get year will be

fo:ecast as those obtamed by the micro forecast method

As a conclusmn the totak cargo forecast at the commerczal port of Manmmilo is about
2 300 thousand tons in the year 1990 and about 3,080 thousand tons in the year 2000. Tablc~10
shows a summary of the ¢argo forecast for the commercm] port.
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Table-10 Cargo Forecast Summary

{Unit: ’000 t)

(30)

Cargo Volume
Package Type Trade Commadity w—i;990 : 2000
I Rice 29 48
Sugar _132 262
Crude rubber 14 35
Iron and steel 404 313
[mport Fertilizer 11 ' 24
Machinery 87 212
Other Agriculture 49 76
Other Industry 20 43
Gthers 8 14
Scrapped iron 60 128
General Cargo [—_[Sub-total | - 820 1.155 |
Lead 17 17
Metallic zinc 14 i5
Chemical products 27 55
Other Agriculture 9 3
Export Other Mineral 3 5
Other Industrial 13 27
Cement, Glass 12 27
Others 12 22
Steel bar 50 106 .
[ sub-total 157 287
Out Baryta 37 39
Total 1,014 1,481
Non conlainer 324 365
Package Type
Container 190 516
- - . — :
Maize 387 351
Agricultural Bulk Import Wheat 64 83
Sorghum 261 137
Soybean 10t 134
ﬁwl_‘_w o Total . 813 705
Imiport Fertilizer 154 220
Export Cement 180 383
Mincral Bulk In Phosphate rock 70 150
Salt 37 66
Out Cement 36 77
.- Total a1 896
Grand Total 2,304 3082



2. Fishli Catch

_2~1 Forecast Method

| The forecast of the fish

cedure: -

ca_tch at Manzanillo Port is carried out using the following pro-

(First Step)
{Method-A)

{Meihod-B)

Forecasting the fish cateh of all Mexico for the target year.

The forecast volume for direct consumption is catculated through
time-series analysis and that for industrial use is calculated through

_-(.DP correhtlon analysis.

The forecast volume for lnduslnal use i calcu]ated in the same way
as in Method-A. The ‘forecast volume for direct consumption is
determined considering estimated per-capita fish consumption as

a variable factor.

i (Second Step)

Forecastmg the I'andmg Vohlme a{ Manzanilio Port.

The fo.ecasl voluine is Lalcu!ated using the dependence rate of
Colima, Jalisco and Aguascalientes State on Manzanillo Port. Popula-
tions and GDP are used as vasiables,

2-2 :Forecast of Fish Catch at Manzaniile Port

Using the above method, the fish catch at Manzanillo Port in 1990 and 2000 is forecast

as shown in Table-11.

Table-11 Forecast of Fish Catch at Manzanillo Port

Year Tofal Direct Consumption Industrial Use
1990 70 36 34
2000 156 . 77 79

3. T‘o_urisrts

_ Assummg that the perccnt of tourists who will come to the Manzanillo region to the total
number of tourists v131t1ng Colima State will be 50% in 1990 and 60% in 2000, the number of
. tounsts who will visit the Manzamlio region in 1990 and 2000 are forecast as 320 thousand

persons and 480 thousand persons,

Further assuming that the ratio. of tourists engagmg in coastal leisure activities to the
total number of tourists v151t1_ng the Manzanillo region is 50%, the number of these tourists in

1990 and 2000 are 160 thousand persons and 240 thousand persons.

(31)
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CHAPTER VIl MASTER PLAN

1. Land Use
{-1 Planning Concepts

The port area is divided into two main regions, the outer port and the inner port. The
functions of each region are:
Outer port Port (Touristic port), Tourism, and Otherts
Inner port Port (Commercial port, Fishery port), Industry, and Others

i-2 tndustrial Location

The industries to be located in the industrial zone around the port of Manzanillo are:
(I} Seafood products

(2) Food industry complex

(3 Soap and detergents

1-3 Transportation

Road transportation in the year 2000 will be sufficient to handle all the port cargoes which
{ravel by road smoothly: the four-ane highway which is presently under construction will con-
nect Manzanillo with Guadalajara via Colima, and the post road will be expanded to four lanes
under the Master Plan. '

As for railways, in order to avoid transportation confusion in Manzanillo City, the railway
within the central zone will be removed and new lines connecting Cuyutlan, El Colomo,
Tapeixtles, “Peiia Colorada’ and the inner port will be established. Further research is ﬁeeded io
decide the exact location of the new lines and the scale of the marshalling vard.

2. Scale of Port Facilities

2-1 Planning Concepts

The concrete concepts for the port planning in accordance with the overall development
policy are as follows: ' '

D Port development to cope with modernization of sea transportation

jo

Development of the container terminal

o

Development of large scale mooring facilities

@ Port development to improve traffic flow
@ Port safety

(32)



B Port development reserving space for future development
® . Port development in harmony with the adjacent urban area

22 Co'mme'rciai Port .
2-2-1 Present Port Capziéity of Manzanillo Port

The presént port capacity of Manzanillo Port is estimated using the total cargo volume con-
verted into general cargo. E_ '

A;sumihg that the bt_arth occupancy ratio is 100%, the port capacity of Manzanillo Port is
estimated as 1,983 thousand tons of converted cargo volume. For reference, the converted
cargo volume in 1990 is estimated as 1,659 thousand tons with a berth occupancy ratio of 84%.
This shows that the cargo handling volume forecast for 1990 will almost reach the limit of the
present facilities capacity of Manzanillo Port.

2-2-2 Methods to Determine the Number of Berths

The following two methods are used to determine the required number of berths at
Manzanillo Port. -
D Method consideri_ng the frequency of ship entry and cargo handling capacity.
'@ Method of simulation by queuing theory. -
The  procedure of determining the number of berths using the above two methods is as
follows: ' -
@ First, the number of berths required for the target year is estimated by type of cargo
using method- (D,
(3 Next, the simulation test is conducted for the overall plan.

2-2-3 " Kind of Wharves to be Improved

The kind of wharves to be improved by 2000 are determined based on the type and
handling volume of cargoes forecast in Chapter VI, as shown in Fig.-9.

General cargo wharf

Container wharf

Foreign trade wharf o
B Grain wharf

I— Mineral bulk wharf

Domestic trade wharf

Fig.-9 Kind of Wharves to be Improved

2-2-4 i Ship Siié and Berth Siié-for the Master Plan

Table-12 shows the. ship size and berth size for the Master Plan

(33)
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