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CHAPTER X1 PORT MANAGEMENT AND OPERATIONS

xi-1 Management and Operations
(1) General

1)"The main élemenfé'of port administration and operation systems are an’
appropriate " form and structure of the poff administrative body, efficient
port operations,  a Sound financial system using modern accounting methods, a
rcasénable level of port dues; accurate port statistics, skillful-promotion
and publicity, development of the  port city and of auxiliary commercial
servicés, and begionai'COOperation wilh neighboring ports.

Port administration and operation systems #éry greatly from country to
country and ftom:port to port. Furthermofe, administration and operation
svstgme at individual ports change over time .in responée to changing
Llrcumstanceb _ _ | _

“Phis chaptcr " fipst  describes the present conditions of the
-administration and “operation systems .and the. current problems for .the
administration and operations at Valparaiso Port and San Antonio Port based
on analyses of available data_and field surveys.
| Finally, 'considering 'fhése problems ard the trends in worldwide
paricime transportation, pbopoééls to. improve the administration and

operaticn system for both ports are presented.
(2) Outline of the Governing Authorities for Ports in the Republic of Chile

As concerns the administration of ports in the Republic of Chlle there
is no one organ which has overall respon81b111ty or which plays the central
administrative roie. Port administrative authority and office work have
been delegated to various syslems and organs. The basic administrative

framework is shown in Fig, XI-1-1.
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'fﬂihié;ry,af'?ransport .. Decisions on policy, arrangement and
ahd'TelecOmmunication céntrol port'of activitieé.
(MIT)
Port: ﬂdMlﬂl%tPﬂLlOﬂ and opcrailons.
DMPORFH[ can also conduci lmprovempnl
*ENPORCHI.....{.,3;. and e\tonalon works of 1hL ports under
the supervision of MOP (dircction of

port wovks)

—Miﬁistfy of Public..... ‘Conotrucrién bf pont fécilities
Works (MOP) - : conducted by the bovernment or undeyr

' Covernment f{inancing, 0uporv1s1on of
The_‘_ ] : : constructlon of* port fac:11t10"
President ' conducted by_prlvate organs,
maintenance of port fadilitiéélénd
dvedglng (HoWeVéf;'fhe maiﬁﬁéﬁanée
costs of porr facllltles under the
superv1sion ox FMPORCHI are borne bj
meon CHI).

- Ministry of Natlonal Defence the Navy

General Diregtion.. Safety supervision of “sea traffic, and
of Maritime Territory supervision of sea arcas. Port police.
{ DIRECTEMAR ) Salety of Port work.

Adiministration of the seacoast.

~ Office of National .... Fundamanal adv1ber for natlona]

. Planning social economic deleopment
" *Empresa Portuaria de Chile
Fig. XI-1-1 Basic Administrative Framework for Chilean Ports -
The current Chilean port administraﬁive system developed over time,
" Due to'rhé'historical deveiopment, the present gdminiSbrative'system is
quite ComplICdted

leferent admlnlairatlve bodies ‘have been respensible for dirferent

aSpECtS of cargo handling.
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There are three wain aspects of cargo handling:
@ Stowing and unstowing of cargo inside ship holds;

0] Handling cargo from the hook to the transit sheds and warehouses;:

and
@ Management and control of the transit sheds and warehouses.
The historical development of port administration,. including which
bodies have been responsible for ecach ol these aspects of cargo handling, io

reviewed below.

Priogitohlgég Ports were administrated by the Department of Finance

(Customs)

Capgé Handlihg:. @ - Private labor hired by ships

Q. - S;E;P.'(a department of the Customs General
- - Board} o
@ - Customs services

1960 g The customs department and the port department were

separated. EMPORCHL was created to control pert
 administration and operations. Port planning and

construction were controlled by MOP.

Cargo Handling: (D - Private labor hiped.by ships
® @ - EMPORCGHT ' B

1975 MI'T separated from MOP, _

EMPORCHI placed under the controcl of MIT.

1981 A new law (No. 18042) was passed to make port activities
confoﬁm_tq the economic model adopted by the Government.

However, this law has not been implemented.

Cargo Handlihg: O@ - Pviﬁate stevedore compénies and EMPORCHI
' @ - BMPORCHI '
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CIn addition, - safety  supervision of the traffic on the sea and the
supervision. of ‘sea areas is cdntrblléd'by DIRLCTEMAR, a department. of- the

Ministry of National Defence, the Navy.
(3) Characteristics and Organization of EMPORCHI

There are 68 ports of various sizes in the Republic of Chile.

_ These are classified as national 'pofts, éﬁccialized ports, private
ports and otherlpbrté; National ports are bhose ports which ave crucial to
the naticonal econbmy,_and.they are controlled-ﬁy EMPOﬁCHI. ‘

In 196C¢, EMPORCHI .was éfeated undér_Presidential Decree No. 290 as an
autonomoUs_public agency with the purpose of devel@pment, management'and
maintenaége of the main public ports in Chile;"_ o

ENPORCHI is: linked tQ_ tﬁe Government. Ehrdugh' the  MIT and its head
office is located at Valﬁavaiso_“city. EMPORCHI :managés "Arica, TQuique,
‘Antofagasta, Coquimbo, 'Valﬁaraiso} San Antonie, Talcahuano, San Vicente,
Puerto Montt, Chacabuco, - angd - Punta Arenas ports o |

It is stipulated‘in 1aw No 290 that at: theoe ‘main porLs hWPORLHI 1o,t0
receive or Lranohlp goods loaded or . unloaded \1th1n the port aréa and 1]80
~ to house the goods 1n.trdn51t sneds, open storage yards and other stordgo
places, to watch over and store them and to deliver them to consignees

EMPORCHI has the confidence of ‘the PpeSidént'and is mqnageé by the
DLPQCLOP who has various duties and responsibilities au prescrabed by law.

The director manages EMPORCHI with  the ass1gtance of . the &ubdlrector
the - chiefs of bureaus and divisions and OthLI‘ pe*sona nomlnated by the
Director. The Director ﬁas the folléW1ng authorlty, subJePL to the approval

of the President.

(1) To:charge for the 5ﬂrv1ces oFFe cd by FMPGRGHI

@ To lease porL facilities For perlods up to ten yoara.

@ To determine the sea and Land’ areas where LMPOHLHT worko.

@ To enter 1nto loan agrcements with entltieu ouijldc Lhc \ounLIy'Ab
prescrlbed by law. '

& To issue debentures

A organlzatlonal chapt of LMPORCHI is prescntod &u Fig g- XL-1-2 and Fig.
XT-1-3 isg an organlzatlona] chart of Va]paralso Port and San Antonio Por

“The number of EMPORGHI staff is about 1,470 persons as of 1986,
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Director

Subdifccto:

~ General Secretariat

internal Audit Dept,

Planning Dept.

iy

Co'.m'mercia! Exploitation Dept,

'ijecz and Contract Dept,

* Technical Dept. ‘

Juridical Dept.

Financial Degpt.

Information Dept.. : -

Personnel Dept.

Port Branch Offices

‘Fig. X1-1-2" Organizational Chart of EMPORCHI

Administrator

{

. Security, Observation and
Control GHice

L

internal Control Sec.

Subadminjstratar

|

Genural Serviee Sec,

Disaster Prevention

] ]

© Supplement Sec,

Information
Center

[

T

.

B

Operation Dept. '

Technical *
Maintenance Dept.

Accounting Dept.

Personnet Dept.:
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(4) Financial Status of EMPORCHT

A review of EMPORCHI's finanéial statements_ for the last. 9 ycapes

reveals that the status of EMPORCHI's financial affairs is as Tollows.
1) Income and Expenditure

Table XI-~1-1 shows the changes in EMRORCHI'& profit. and loss account
for the last 5 years. As inflation accounting is widely used in Chile,
figures for each year in the table ave cxpressed in 1984 prices, adjustment

based on the ratio of consumer price increases over Lhe previous year,

Table X1-1-1 Profit and Loss_Account'

(Unit: - thousand peEsos)

R R 31 82, o o83 ] tes

Operating Income | 5,347,088 | 5,581,453 | 4,668,476 | 3,404,932 | 4,247,847
Operating expenses| 4,324,575 | 3,308,013 | 2,161,857 | 2,042,035 | 1,922,600
Administrative 932,724 | 766,824 712,995 604,941 | 616,490

expenses : ’ I IR S
Operating profit 89,789 | 1,506,616 | 1,793,624 757,956 | 1,708 757
Non-operating | = 86,957 292,401 | = ~656 ~942,631 .1 -471,674

income and : :

expenditure . S .
Profit before 176,746 | 1,799,017 | 1,792,968 | -184,675 | 1,237,083

taxes S .
Income tax 75,904 | 774,025 | - 752,247 = | 528,088 |
‘Profit after taxes| 100,842 | 1,024,992 | 1,040,721 | -184,675 708,995
(Inflation adjust-| -~ 11.1% | 20,04 |  23.7%}  22.2% |
mentment ratio) ' : :

Reference.to this table shbws &hat the figures fbr'ﬁgevaﬁing Pevéhue in
1982 ‘and 1983 are both'éubstantially lpweb than those bf pbéVib&s years.
Figures in 198& are an increase ovehﬁl§83'results. However, this increasec
did nqt_reach_1982 levels,  N

A topal_:aﬁnual volume of § million tons of | cargo was handled by
EMPORCHI consistently throughout the period from 1980 through 1983 leading
to the conjecture that some éhangés-huét.havg.béeh made’ to either the fees

or the contents of port services, Further analysis is needed on this point,
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:Operating'expcnses during the past 5 ycdrs show consistent downward
tronds.  The patic of operating cxpenses to operating income for 1980 was
80.9%. EMPORCHI‘Sf@pGPabing pxpenscs decreased by 1984 mainly because most
of poﬁt operations (in‘the'four-mﬂfn pdrts) were carried out by the private
gecltor. In fdét the only part of port opolatlonu carried out by EMPORCHI
were :Lordgu and part of porteo second phase

Sales loss of assets and adjustment of owned capital as indicated by
the Boaﬁd bf‘Audiﬂ are iﬁcluded in non-opcrating income and expenditure.
For L99j and 1984 rospeclecly of the -942,631 thousand pesos and ~U71,674
.LhOUbdﬂd pesos For non operating income and cx@endlturc adjustment of owned
capltal ;ncluded in phese_?lgqr es is 834,372 thousand pesos for 1983 and
673,955 uhousand pesos for 1984.

| Aithough EMPORCHI -is a 1egdllv establlsned public enterprise, it does
not qualliy for tax exemptlon for 1nromo Pecelved " EMPORCHI pays income tax
in the same way as does a private corporatlon In addition, it is decreed
by the Minister offFihancc that portions of excess profits be contributed to
the_nationdl tpeasufy."The balance sheets show that a contribution has been

" duly paid by EMPORCHI.
2) Bvéakdown'of.éperating income

The main sourcé of EMPORCHI's operating income derives from the
following fces % service items: moorage fees, cargo handling fees, portage
fees, storageffréight collection fees, transit fees, other service fees,
license fees and miscelléneous revenue. |
_ IIVUPCo f'or total operating revenue and shares for itemized revenue are
shown 1n Table Xi-1-2. 1hcse Figures were obtained from INFORME ?FSULTADGS
EEONOMICOS, EN?ORCHI‘S internal document.
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Table XI-1-2 Operating Incomo

(Unlf::thousand‘pQSOS)

1982 1983 - | 1984 -
Value | Share Value Share | Value : -]8lLare
| (%) B B ¢S |
Moorage fee | 963,788 | 20.6 | 916,467 | 26.9| 1,179,809 27.8
Cargo handling fee - | 1,673,077 | 35.9 [1,403,628 | 41.2 | 1,657,665 39.0
Portage fee 16,271 | 2.57| 111,009 | 3.3 | 125,803 3.0
Storage/freight 1,051,354 | 22.5 | 427,426 | 12.6 664,972 15.6
collection fee _ ’
Transit fee 154,435 1 3.3 | 123,152 | 3.6 126,031} - 3.0
Other services = 298,604 | 6.4 | 276,539 | 8.1t 361,626] 8.5
License fee 144,400 | 3.1 97,516 2.9 124,667
Miscelianeous 266,546 5.7 49,184 1.4 7,174 0.2
revenug . .
Total 14,668,475 | 100.0 | 3,404,931 | 100.0} 4,247,847| 100.0°|

Looking at these_figurgs, it Cah.he seen fhat under the hecading o?
operating income, modfagé"fées, cargd' handling fees and. storage/freight
collection fees arc-majof items.. Together these items Compﬁfse'about 80%.0F
total operating revenue each year. Although there. havg been no m&jor
changeé in Ehe area of moorége feeé and cargo hahdling.fées during the past
3 years, storage/ffeight'collectidn fees display a sharp decreaselaé a share

of revenue after 1982.
3) Operating Income for Various Chilean Ports

EMPORCHI's 1983 and 1984 data from INFORM RESULTADOS ECONOMICOS include
specific figures for operating revenue. and the volume ol cargo handled: by
EMPORCHL's 10 ports and the per tqnnaga'cargo handling fee at cach port.

These figures are reproduced below.

Table XI~1~3 Operating'lncome f0r EMPORCHI Ports

1983 1984
Valuek. Share Value# Share
(thousand {Z¥: (thousand (Z)

peEos) ; pesos) N

Aptofagaé;a 554,196 19.2 894,689 2.1

Valparaiso 933,296 | 27.4| 1,038,629 24.5
San Antonio | 750,065 4 20.7/  920,6167 | 21.7[

Talcahuano-San Vicente| 557,588 | 16.4| = 624,653 14.7

6 other ports _ 556,806 § 16,3 769,260 | -18.0

Total - 13,404,931.7 100,01 4,247,847 | 100.0

Note: ' In terms of 1984 prices.
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The Four bérts_bf Ahpofagasta, Valparaiso, San Antonio and Talcahuano
hold an 80% share in Yolh the'total operating revenue and the fotal cargo
tonﬁégé handled at_all tenn EMPORCHI ports. .

Table XI-1-# shows the share of cargo volume handled at the EMPORCHI

ports.

‘table Xi-1-4 Volume of Cargo'Handled.by.EMPORCHI Ports

1983 _ 1984

Volume Share Volume Share

{(tons) (%Y {tons) (%)
_An;ofagasta 1,345,993 .1 16:.2 1,728,104 18.8
Valparaiso 1,537,521 18.5 | 1,664,730 - 18.1
San Antonio 2,216,014 | 26.7 | 2,343,332 25.5

Tal cahuano-San ' '

Viconte 1,821,539 21.9 1,858,478 20.2
6 other ports 1,381,097 16.7 1,587,186 17.4
Total 8,3025164 100.0 9,181,830 100.0

Referénce .to Table XI-1-3 and XI-i-4 shows that although the Port of
Valparaiso does.not handled the greatest volume of cargo, it does generate
the ﬁighest_operatimg income of all the.ENPORCHI ports. The Port of BSan
Antbnid;'on the other hand, handles the greatest volume of cargo, but in
terms. of. oberating ©income .it is placed after Valparaiso; This 1is
attributable to the fact that the share of different cargoes handled at each
pork differs. . '

" Thcome reccived per ton of cargo handled at the main Chilean ports, and
the average value of these figures can be scen in Table Xi-1-5. Together
with thc_Port of Talcahuano, the income received per ton of cargo handled by

the Port of San Antonio is below the average value for all EMPORCHI ports.
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Table XI-1-5 TIncome pef ton of Cargb Handled

(Unit: ‘peso)

Port - .:1983_ '--%2?”
| Antofagasta o n86 518
Valparaiso . : ' 607 a2l
San Antonio . 318 B | :3§j:.
Talcahuano-San Vicente 06 0 1336
6 other ports | hoz - 485
:nggggggéf_“wm”mw”“M ,,,,“V,‘fquwhidqr””.“mm“mm_&ggw_

4) Fixed Assets and Annual Capital Investment

Re?erehce:to a detailéd statement of fixed assets, which is appcnded_to
EMPORCHI's 1984 IPinancial Statement, shows that EMPORCHI petained the
folldwiﬁg ixed assets on 31 December,_ 1984, Total _Fixed.'a§sets befdfe
deduction of accumlated depreciation 'étood'-at .3&,38“ lniLlion_ pesos,  and
after deduction at 29,077 millioh pesos. _ ' ' ' . B _

“Roughly 73% of this. figure, 21,199 million pesos, can, be attfibuted'to
expenditure on breakwater structures, wharves and infrastractures. - The
remainder is related to expenditbure on_land, warehcuses, buildings, cranes
and other machinery and equipmeﬁt. _

The distribution of the ahove~meniidned fixed assets ét each of'tho
various EMPORCHI ports can be seen in. Table Xi-1-6. The total number of
berths for all 10 pofts is 5Z2. The average balance of f{ixed assels per

berth is evaluated at réughly 640 million pesos.
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Pable XI-1-6 Fixed Assets

{Unit: million pesos)

Port Balance of Fixed Assets® |
-_A;i;;fw: . ._ _ e SR “;328
Iquidue . 2,934
Antofagasfa 5,926
CoQuimbo _ 831
Valparaiso : 6,490
San Antonio | 5,899
Talcahuano—ﬁan Vicente : 4415
Puerto Montt ' 1,642
Chacabuco ' oo
Punta Arerias ‘ 572

““"""“7};E;1mm'*“"”ﬂM"Wﬂ“'”"“”"““"_“”'ggiggé__—_' ]

" Note: After deduction of accumulated depreciation

Refenenée.to the Statements of Sources and Uses of Funds in EMPORCHI ‘s
1983 and 198! Financial Statements shows that for the three yeafs starting
in 1982, the amount of capital investment {based on 1984 prices) was 438,
228 and 502 million pescs, respectively. .

A 'large part of annual capital investment expenditnre'ié aimed at the
renewal of exiéting facilities. The remaining amcount would noi even cover

the cost of constructing one new berth.
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XI-2 Present Activities at Valparaiso Port and San Antonio Port

Valparaise Port and San Antonio Port have diffefcnt'chavéctenistics,
Judging from the kind and income received per bton of carge handled at the
ports. _ _ _

Valparaisd Port is a‘historié poft, and -about 50@ thousand people live
in the immediate hinterland. _ There is & substantial accumulation of
commerce, - government 'ovganiﬁations and poﬁt»related onterprises  at

Valparaiso.

(1) The Role of the Publi¢ and Private:Sectors a£ the Ports{

Law No.-lBOMZ-Created a Nationai Port Committee'td establish a new
semi~governmental,'self«suppprting pobt corporﬁtion-EO'téke the:place of.
ENPORCHE. “Howevef, .tﬁis_ law lhas. not " heen _implcméhtéd because | Bomg
-authbrities.éoncerned, indluding'EMPORCHl, haﬁe étatcd their opposition to
the law, For some years, Cargo_hahdling'operatioﬁé:at the sﬂbject ports
have beean changing. “'The privéie sector - has beehHéble'to:pavﬁiéipate_in
gargo_handling operations at the ports of. Valparaiso and San'Antonio_since
1982. At present, the privaté sector conducts all cargo handling operations
at San Antonio Port. Only the oﬁefétion:df the tfansit Sheds at Valpéraiso
Port is currently conducted by ENPORCHI. Tﬁus, the private sector now plays
the dominant role in cargo handling at the ports. ' |

Table X1-2-1 outlines the roles of the private and public secctors at

the ports as concerns the {low of cargo and vessels.
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Table X1-2-1- Qutline of Port Activities for Ship and Cargo Flow

rublie

Private

Ta and

Appro—y Berth- | Apron | Iraasit
. . . e aching| ing shed | from
> of See Coptents activitioy . . ]
Hame © ctor | Contents of act 28 1 ndo- (ship) cransit Remarks
cking shed
Inspegtion’ () _ O
| cusvoms procedure C) This ig conducted even|
: outside transit shed
* S.ALG, leran'tinc Export of fruirs |
Directemir Eutrance nwolice 77y ™
: e J
Clearance notice = C)
Navigation control - )
Pilotage @)
FMPORCHL Berth designation 3
Managewent of berLhs O
Management of transit oy
A
sheds
Cavgo handling and Yy Ouly Valparaiso Port
. o
SLOFage ~
0il supply, Water Y
supply ~
e le - Ty - P
%2 Stevedore Carpe handling O O @) O
companias Srorage O
Stevedore -
companies Tugboats oy Valparaiso Port has b
d tugboats from 670 HP
to 3,200 HP.
Line handling O
Shipping agenzs,| Tally and weighing -(} O S Conduct between three
Cuitoms clear- - g places.
ance agents Ny NI B s = o
Vicarious execution Y

of cuskoms clearance

o ‘mark shows the stage and location where the activity is mainly performed.

*1:

X2

Saam, Agunsa and lilutvamar are the main stevedore coupanies

Seeviceio Agrico Gavadero (in'charge of wegetable sanitation).



{(2) Opervations

1) Working Hours

Port working hours and pilotage hours ape 20 hours a day. There ave no

restrictions on night navigation. .

- Office hours bf EMPQRCHI are as FoLiows:

Ship control : Daily, first shift: . 8:00 ~ 15:30

H

second shift: 15:36: 523fOO
third shift: 23:00 - 6:30

Operational . : 'Daily : 8100 - 15;30

Administrative ¢ Monday - Ffiday: - 8:09

3130 - 23:00
17:15

2) Cargo Handling Operations

An outline of the main cargo handling operations at the subject ports

is presented below.

(i)~

{(ii)

San Antonio Port

Imported whoat is discharged direct1y1fvomzships to trains and
trucks on the quaywall apron using pneumatic unlbadep with a
hopper and a glove bucket. Exported copper is loaded onto_Ships
using a glove bucket and pallets after 'being stocked in oheh

storage areas and warehouses.

Valparaiso Port

Fruit for export is discharged- dirpctly f'rom IEPUCRS' on the
quéyﬁall apron 6nto éhip& usihg_pallets.

Containers are ﬁandied using ship cranes ‘and ~a level-luffing
multipﬂrbbse crane (This is dwned.by the private sectdr). "The
container handling area is divided into Lwo.diSLincL areas:. the
ioading yard and the unloading yard. All Ehe éohﬁhiner loading is
céndﬁéféd“by brivafc Fifms, all the way I'rom the leading area to
oﬁ.bbard the ship. .As for ﬁnloading, however, hrivate Pirvms can

presently only carry the containers from on board the ship to the
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‘edge of the unloading yard. Handling of containers within the

unloading yard is carried out by EMPORCHL.
3 Formation of gangs and average cargo handling rate

llandling of break~bulk cargo is  generally  conducted by twe or three
gangs, with an average of 12 iongshoremen in each gang, that is_l tally man,
1 forewan, 1 Csignalman, 1 winch man, 1 forklift truck éperator and 7
stevedores, using- ship cranes and/or cargo handling equipment which is
provided by EMPORCHI and the private sector.  Average cargo volume . handled

per gang per hour is as follows:

@ Break bulk cargo- _ 13 - 15 toms/hr
GD'Cbntainev'capgo'(conventional ships) 5 boxes/hr

o {container ships) 15 boxes/hr
@ Fruil cargo : 2,400 bhoxes/hr{about 30 tons/hr)
43 Copper cavrgo _ 90 tons/hr
%) Wheat cargo _ _ 90 tons/hr

(3). Administrative and Operational Problems

The Folldwing analysis of present administrative and operatioﬁal
pfoblems' which impede the smooth  flow of port cargoes, including
organizational problems, is based on.site surveys, analysis of data, aﬁd
interviews with port officials and port users, The problems fall into two

main categories, as follows:
1) Problems Concerning the Institutional Structure

(i) About law No. 18042 _
o As law_Nol'18082 has been passed but not implemented, the legal

status of the port administration is not clear.

o If the ports administration and operations [all into private
“hands,  the port in Chile ‘may be monopolzed by a strong private
sector as these ports are relatively small compared with the

ports in Burope and America.
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(i)

(iii)

(iv)

{v)

{vi)

{(vii}

{(viii)

o This law seems to have been issued without suflicient prior

regearch.

Separate management bodies are responsible for the seca arcas and
the land areas of the ports. This impedes comprehensive port

administration.

The - port - administration' and operations - ave vépy complicdted
because- there are many organs involved inclhding EMPORCHL, the
Navy, MOP, MIT and the Office of Mational Planning, and there is

no one organ responsible for the overall management: of the ports.

AccOrding to the chStoms beghlations, cdrriers-muét deliver cargo
tn EMPORCHI within Zﬁ.hours of'thg”ship's departure in the case of
unloading. The C,F.S.'facilities”are inadequate'and is not casy
io carry out this operation as. there is a_largé volume .of L.C.L.

gach day. Furthermore, there are. many customs vegulations for the

_inspection of import goods and 50 on.

Office procedures concerned with cargo handling are’ complicated

and the customs and S.A.G. examinations are not coordinated.

Most of the cargo Handling at the'pofts'is now operated by the
private sector, but this ig still partialiy"limited. Privatc

firms would like to operate all cargo handling at the ports.

In the past; all firms pa&ing %240 (1J.S.}) to DIRECTEMAR werc
permiited to engage in'cafgo nandling opérétions. Current cargo
nandling charges are somewhat con?ﬁédd, Ae a lav was passed in
Décember 1985 requiring licensihg of all-spévedorc companics; the
private éeéﬁor expects that cafgo handling operations will be
performed'effécﬁively.

As the stevedore wage system has chahgéd rrom pieﬁé WOPR, so much

per ton of a given commodity, to -time payment, so much per man per

shift, there is no longer any economic incentive Lo promote

efficiency.
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2)

Problems Concerning Infrastructures and Eguipment

(1)

.(ii)'

{(iii)

(iv)

(v)

S.AG. control is carried out before the loaded trucks come
altongside the ship, and this pégulates the flow oF'cargoes to be

shipped. The . quaywall apron on which the palletized fruit is

placed is - a- little too narrow for efficient cargo handling. As-

“there are no refrigerated transit sheds or warehouses, the trucks

and ships are forced Lo wait.

Though the private sector wanls Lo use a large transfer crane on

the apron at Valparaiso Port, EMPORCHI -has not yet granted the

requisite permission. Also, the area where the top lifter for

containers is operated is too small.

There is a shortage of - large handling eguipment including
equipment to handie containers,. and the container yard is too
small.

Berth use id not properly specialized.
p \!

Dredging is sometimes periormed - to nmaintain the depth of ‘the.

berths, However, the maintenance dredging is not being performed

adeguately. The berths are not heing dfedged, uniformly to a

sufficient depth, and thiS impedes the use of the berths by large

-vessels.

{vi) Fruit cavgo trucks on the road to Valparaiso Port are sometimes

[

S

forced to run at nighl because the roads are crowded in the summer
season, As exisﬁing roads 1in Valparaiso.city are narrow, new
éccess roads which do not pass through urban districts are needed.
On: the: other hand, parts of the .roads to San Antonio Port are not
wide enough, and many of the roads from the {ifth and sixth

regions ave not paved,
The railway. facilities are old and the trains occasionally derail,

Cargo handlihg is inefficient because il sometimes takes about one

week for trains to shuttle between Santiago and the ports.
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{viii) There do not seem te be sufficient lacilities, systematic Lraining

and drilling to respond to carthguakes and Tires.
XI-3 Proposals
(1) Proposals for Management and Operations

Considering the current problems at the port based upon site surveys
and analysis of data, various. proposals are presented below to. improve Lhe
port administration and operations in the future. The anaiysis is limited

to the main pioblems at the ports.
1} Form of Porl Management

As mentioned at the beginning of this chapter, port administration and
operation systems vary gréatly from country to country "and from port to
port.

The following are the main types ol port administrative_systems.

()'The central government administers the ports directly.
(2 The poris are administered directly by the local government.

@ The ports are administercd by an independent Dublié agency.

In the case of Japan, historically ports develéped rapidiy uéing
national Tunds based on a national policy'te proMote iﬁternational trade for
aconomic growth., At presént, Japanese ports are generally administevéd.by
system @ above, -that is they are administered'directly by local {city on
provineial) government bodies.

The porté in Chile have been classified as national ports, Spccialized
'ﬁoﬁts, private ports and 0thér'p6rtS. Thug, in Chile a:progressjve port
administrative form has already been established. As mentionqd_befovc,.a
law which place those national ports whiéh'are presently édminjstereq by
EMPORCHI wunder the control of the private sector was passed in 1981,
However, this law 'has not been fﬁﬁlemchféd. " Placing Lthose ports undei
private administration would bring Quidk cﬁangés “to the presenl - port
administration and'épcratidﬁs systeéms. ‘When.deéiding.thc bast Foﬁm forﬁporp

administration in Chile, the following aspcécts have to be . considered.



@® e historic background of port development in Chile.
@ Thé_popts currently adininistered by EMPORCHI are relatively small
compared- with the ports in turope and America, and there arc many

large and small traders who make use of the ports.

(% The cargoes which are peing handled - at these ports include a wide

" variety of public cargoes.

5,

fa
vt

The main ports which are important to the national cconomy should
probably'bé administered by an independent public'body under the

supervision of the central government.

& The private sector now plays_the dominant role in cargo handlihg at
the ports (Valparaiso and San Antonio Ports), and cargo handling

efficiency seems to be pretty good.

Overall, we conclude that in Chile it seems preferable that at present
the main national prts conbinue to be administered by a public government
agency Llike the curreﬁt EMPORCHI' (not EMPORCHT as defined in Decree No.
2907}, élthoﬁgh ‘Lhese ports may possibly be placed under private

administration at some time in the luture.
2} Form of Port Opertations
Cargo unloading operations can pe divided into four parts as [loliows:

() Cargo handling within ships' holds

e

& Unloading cargocs from ships to the quaywall apron
Cﬂ Transpovﬁing cargoes from Lhe quaywall apron to the storage yard

@ Dpelivery of cavgoes from the storage yard to trucks and trains.

Similarly, loading cargoes onto veésels'involves the same 4 steps- (in
reverse ). . BFFiuient.cargo héndling operations are crucial to the overall
smdﬁth Tunctibning oF'Qach'poft.

L Another important aspect of port administration and gperations is
witether these cargo handling operations are carried out by the
administrative body itself or by the private sector. There are advantages

and disadvantages Eo both systems.

- 641 .



1§ the port administrative “body  is 'diPQCtiy. r\sponsible fof Cargo
handling .operations, the handling3operatidns will.ténd Lo be_unified and
orderly. lowever, when cargo handling bpébations.nre carrvied out by the
administrative body directly, there is no Tree éompetition and Lhis could
result in less efficient operations. FUDthcfmonc,.the administrrativé body
nay tend Lo attempt to ihcreasc ovcrall'reyenues by applying a velatively
expensive tariff for carge handling. Finally, as the'admihistféti?é body is
a public organization, therc may be certain limitations in .its charter whieh
would restrict the scope of its.éperaﬁions. '

On the other hand; il the cargo handlihg operations are carried 6ut by
the private sector, _thére would probably be no major limitations dn the
operations which the private firms could engage in. The main advaﬁtnge.of
private sector operations is Free_competition which btends to result in more
efficient cargo handling and less cargo damage.

On the whole,; it seecms that.cargo'handling operations arc probably best
left to the pfivate sector.  As mentioned adeG, the private seétov alveady
plays an active vole in port operations in Chile. .

of couréé, the port administrative bLody would still rétain the overall
administrative.control of the_cargo handling Gorks as at present, but it
would be hetteﬁ for the private sector to ‘carry out Lthe actual cargo
handling works.

©

3) Control of the Entire Port Area

For smooth port ceoperations, it is essential thal onc hody (ihe pori
adminisirative body) retain primary administrative control over all the
major port operations includihg the management of the f{low of vessels and
cargoes, pilotage operations.and port maintenance. Ideally, one body should
be responsible for all the wharves, sea areas and on-land facilities.
Especially, if'the-poft managémént pody ‘does not have control over all the
undeveloped areas within the ‘port, it is virtually impossible Lo design
efficient plans for future port expansion. _ _

Naturally, there are' certain operations- such_ as gustoms, héalth
inspection, navigation contirol and so on which must bé'éxocuted by the local
represehtatiyes of Qarious ministries ‘and departmerts of the ecentral
government. | |

Concéfning these épcéial operations, the‘pdrt administrative body must

still take thé respornsibility to ensure close coopecration among the related
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agenciesQT Essontially, ‘Lhe administrative body is responsible for “the
gmooth {low of information, for proper scheduling and for allocéting gpace
as neuéssaby.

‘The centpal point is that for smooth port operaL:ono, the entire poft
including hoth_soa_zuu} land areas mubt he consldcrcd as an organic whole.-
pividing the:managémeni'of the pért up LHLO geparate scctions is generally
inefficient: it tends to hinder both regular port operations and port

_development projects, |

[n Chile, the administration of main national ports is currently
underbaken by two bodies: EMPORCII and the Chilean Navy. The Navy is
responsible for sea areas, and BMPORCHI ié rééponsible for all other port
actbivitices. As noted above, this situation may not be ideal.

For national security, the Navy_may.have to retain. control over certain
sea areas nearby major ports. However, il possible, EMPORCHL should be
given some control over the sea areas. Specifically, EMPORCHI should be

given administrative responsibility for the following sea areas:

() Water areas used for the ‘construction and maintenance off port

facilities.

@) Water aveas wheére the weather and sea conditions divectly influence

port operations.

&) Water areas  where navigation, anchorage, handling and other

operations related to the port are conducted frequéntly.

@) Water arcas where [lotage vhich may interfere with sale navigation
needs Lo be cleaned to ensure smooth port operations, and other
areas which need to be administered to prevent pelliution at the

port.

@& Aveas related to reclamation and dredging works in and avound the
port.

Thusg, in geneval, -the port adninistrative body.should be responsible

[or all”thé.watér areas in the Immediate vicinity ol the port and for the

major shipping.lanQS'leading into the port. :
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) The Importance of Pori Statistics

Accurate port statistics are esscential for both ?e;uiar'povt.opcrations
and long-~term port planning. Statistics concgrning'$hip-tvaffic and ‘cargo
handling volune are partieularly important._ '

Without accurate ététistics, it.is impossiﬁlc to tknow the actual state
of operations at the port, Of couvéc, some étatisﬁics afe being kept, bul
the foellowing items should be Iﬂcorded-ﬁccnrately to Taéilitéte éfFicieut

port operations and good long-term planning.

0] Entpancé'ship e oby'month‘aﬁd tonnagé ciass
: by year and Lonnage class
_ “+by route and tonnage class
@ Entrance and -------- by item and kind*®
exit cargoes _aby liner foute and kind
' by destination and origin*.

*Note: Ideally, these élassificétions
should be quite'preciéé{ If the
classiflied groups aré too. large or
vagua; the Statistics are of 1imited
value. '

by container vessel route
=by containerized cargo route and kiﬁd
.@) Handling conditions-- cby.'f'aci_].ities .

of the mother ship

5) . Improvement of Relations with Persons and Organizations Concerned with

Port Activities

To ‘promote port activities, thé_port édministratibn'body Shou}d keep
close contacts with govennmental . officiéls, local entrepréneuvs,_
transportation companies, loéal _inhébitants) and other individuais and
groups concerned with the activities oF.thq_port. :

' Periodic Meétings sﬁould be held with all the parties.conaerhcd. This
will make the  port more responsive to the needs of its users, and help

promote the grbwth of the porg.
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6} Maintenance

A veduction. in the number of handling machines due to mechanical
troubles will divectly reduce working capacity, resulting in lower
gfficioncy'of overall operating work. Thus, maintenance and repair work
must be deFicieﬁt. In . particular, inspection and maintenance work flor
pﬁéventing trouble in advance should hc.conducted: maintenance inspections
should také place regularily. For this purpose, it is necéssary to maintain
a sulficient mechahical stalf, to establish a training program, Lo ensure
proper  supplies ‘and  to arrvange facilities for the orderly storage of

mechanical parts.
T) Introduction of a Computer System for the Administration of the ports

The bigger Japanese ports each control a large variety and number of
port infrastructures and equipment such'as wharves, transit sheds; and carge
handling machinery. In orﬂer to efficiently-administer these large-scale
ports, computers are widely used., Through the computers, the port managers
have .dccess to a large volume of timely data which they can use Tor making
decisioqs.cbncerning the flow of vessels and cargo. This results in more
efficient use of the port facilities and better service lor port users.

In Chile, along with the futrure growth of cargo throughput, it may
‘also  be appropriate to introduce a computer system to help with the
administration of the ports. To give a rough idea of the ways in which such:
a system might be used, below is an outline of the main ways in which

compuiers are currently used at major Japanese ports.

(1) To. control the entrance and exit of vessels
The computer system is used to record data concerning the movement
off vessels and to prepare berthing schedule based on information

supplied by shipping companies or agents.

(2) To control the use of public facilities
‘Based on data supplied by shipping companies and timely ‘data on
.Qufrent and planned conditions, the computer is used to produce
schedules for the uée of various public facilities including

ctransit sheds and cargo handling yards.
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{3) To collect port tariffs
The computer is ‘used Lo . compule charges, print bills, ‘and
genevally keep track of accounts veceivable and income from port

tariff's.

{hy To regord statistical data
The computer can be uséd Lo keep t?auk of the historical flow of
cargo and vessols and of other statistical: data wh1ch,:as noted

above, 'is necessary for proper port opovnilons and plunning
{2) Proposed Operating System

uudglng from the site survevs and the and1y°1b o' data from both of Lho
ports, Lhe cargo handling system for gencra] cargees dnd bulk cargo s like
wheat and copper is already mechanlzed, ‘and the handling ciF1c1ency seems LO
be relatively good. The average cargo volume handled per“gang'ﬁer hour. in
Chile {actual and future) and 1n Japan are shown in Table XI-3-1.

However, the contalho? cargo volume in. Chlle is cuvrenle small and Lhc
related port facilities Such as contdnncr yards, gantry cranes and C.F.5 |
are not sufflclent. In the future, the throughput of containerized cuvgoe
will increase substantially and an improved handling system for containers
iike the one proposed below will have to be implemented.

Finally,; the necessity of a' refrig erated transit shed F01"exportcd

fruit is considered.
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1)

Container Cargo Operations

(1}

Administralbive structure

To accommodate a large number of containers and full contaiuer
ships, the best'manégément of container terminals is per?drmcd by
a single ovganization which has enough skillful officers @ and
workers to be_able td gupply full scrvice Lo customers (shipplny
companiés, shippersﬁconsignces) from . receiving . COHLH]HOP“ ‘to

loading them onboard -ship, or from discharging containers to

delivery to the donsignee.

There are two mdin ways Lo administer container terminals.

BaSically, thg_terminals.dan function -as ﬁﬁblic terminals or as
speéialized terminals; fSpeCialiied teﬁninais aré basically
terminals for the exL1UGLVb use of a firm or group of f1rms.' In
tho case . the: shlpping Lompanleb or Luvm1nal operahors 1ea5e the
termlnal (Lhc hharves,- handllng yards epu.)_ from th port
management body for a set period of'tjme‘(uéuéily 10—30'years)
and then use the terminal facilities without. paying any additional
tariff beyond the leaSJHg fee. At spe01allzed, Lermlnals the
conpanles thus have the advantage of using the t rm1na1 without
any 1ncremcria3 charges, and they may tend to mdx1m1/e cargo
handling efficicncy as they directly Peallze ‘all Lhe bPﬂGthn of
the improved eff1c1encv

The specialized term1nd1 system glves the &hlpplnf compdnlc a
great deal of freedom to choosc the type of handling qystem and
admlnlstrab1ve system which they'mlll UbC dt the Lermlnal On the
whole, thls system is advantdgeous when one company " handles a
large volume of cbntaiher:cargocs. On the other hand, 'if the
company only . handles a smalf volume of containers, ‘the 10d sing
costs are‘generally'prohibitive. | o

Under £he public téfminal system, the terminal Faciiities are
usually' managed diréctly by the port managcmeht bédy. “The
tcrmlndl is used on a publlc basis by 311 éhipping-companies,féhd
the compan;os pay tapiffs to thc adm1nL;erL1v0 bhody for Lhe uqc

of wharves, yards, etc,
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(i)

In the case of Chile:

(M . The number of container berths.is smallj

@),lhcrn=aro a ]arge humber of shipping companies which use the
isting £a01lJth5 at bhoth of Lho ports; and
@ Contalncrlzatlon is still in its first stage with a relatively

"gmall volume of containerized cargo.

Thus, it would seem that the public terminal system would be

preferable for the administration of the container terminal at the

'ports.

At any rate, the port management body should consult with present
and-FutuPe-users ol the terminal facilities (shipping companies,
etc ) when determining the proper administrative system for the

LOHLdlnPT termlnalu

Operation of Container Terminals

‘Efficiency -of operation and quality of the terminal service are

governed by the selection of the container handiing method and the
kinds  and - numbers  of equipment assembled at the container
terminal. . _

Container handling methods in general use are'ciaSSified.by the
handling equiﬁment used such as the chassis system, the siraddle
carrier.systPEm and the transfer crane system. In the chassis
system, each cohtéiner is placed on a chassis and stored in the

ContilﬂLP vara In the two other systems, containers are stacked

-in the Lontalner yard in layers, 3 1ayer maximum using a straddle

carrier and normally 5 layers using a transfer crane, which
facilities the etf1c1ent use of the land area..

‘There dre saome other stqcklng machines for containers such ‘as
Forkllfts dnd side loaders . (side  forklifts), bul they are mostly
usud as auhllldry equipment for terminal container handling.

The chassls system has the best handling efficiency .among the

.three systems and resu]is in the least ddmage Lo containers as the

actual'handling is kept to a. minimum. There is no need to pave

.the yard heavily unmer thlS svsLem. However, this System requires

a 11rgc Lermlnal land area, a large number of cha531s and high
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(iii)

initial  investmeént since Lhe containers are stored in a single
layer. _

In contrast, the stvﬁddle_cavriqv systmn pan-m5ké good use of
limited space becausc the'éontainérs are stacked in the-stofage
arca, .However, since the wheel load of the straddle carrier is
aboﬁt ten tons=and;ﬁhe carrier runs all over.the'yabd, the entire

terminal area has to be paved_heavily,_requiping an’ additional

investment.

The transfer crane system has the higheslt storage capacity of the
three systems, The running cost including maintenance is cheaper
than for Lhe straddle cavrier system,  However, the service areas

(spots for receiving and delivering containers) are not fixed, and

"when delivefing containers, more time is required than under the

other systems because of the multi—étagé shipmentf- 

The selection of the heést operation system 'for each container
terminal - has to be-  perforsed - caveFUlly cOhsideﬁihg the
geographical conditions of the terminal as well 'as the flow of
vessels and container cargoes. Each\oF.the three mﬂin'syétems has
advantages'ahd disadﬁantages) L

At the subject ports, there is a relatively 1abge volume of L.C.L.

- cargoes and empty containers, .and considering the available land

area, Ithg storage capacity, the estimated carge Ithroughput and
other relevant factors,_it seems that the transfer crane system
would be most 'appfdpriate' for the’ subject poris, Bspecially,
there are - relatively few mechanical difficulties under the

transfer crane system.

Construction of Container Terminals and Container. landling
Equipment
Construction of container cerminals is divided into two parts:

1)  the public works such as the preparation of the wharves
(including ganhtry cranes), the reclamation of land and the

pavement of yards, and 2) the works related to port operations

"such as the preparation of cargo handling equipment, ete. It is

propOSGd_'that 'EMFORCHI should prdvidc the necessary minimum

facilities, that is the public wQDRSf'andfthat the users;should

provide the necessary handling  equipment. for port operations

themselves.
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Various kinds qfncontainer handling eguipment must be . combined
functionally in order to cffectively cafry out the terminal work
of losading/unloading, storing and receivihg/delivoring a large
number ol containers. The kinds and numbers of equipment must be
solected and determined in consideration of the specifications,
working efficiency and capacity of each plece of equipment.

The nverage.quantities of required main equipment arc shown in
'fable X1-3-2 based on the conditions at terminals using the

transfer crane system in Japan.

Table X1-3-2 Cargo Handling Equipment for Container Cargo per Berth

EQuipment Capacity Humber of Machines
| Container Gantry Granes 0.5¢ | 2
Tivanstor cranes | s0sc | .5
container Chassis | 200, 40' | 12-18
Trailer_ﬂepd- o f__ k I ) )

(iv} Managemeni of the Terminal

The number and functions of workers which will be reguired to
'offéctively perform the container terminal operations depends on
various factors such as regulations related to labor, employment
-agrebments betwéen laborers and employers, and work schedules as
well as thé ability of caéﬁ worker at Lhe ports in Chile. .Et is
difficult to prodict:the number and type of workers required. The
roles of workers in contéjner terminals in Japan are described

below for reference.

6)) Operaﬁibns management department
Ship planﬁeri B Ppeparation'and gxecution of ship
1oading/ﬁhldading plaﬁ
Yard plannen: | Preparation and execution of container

yard blan
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Radio operator: GomMunicﬂting'hnd giving instructions for
~work ko be ‘performed to drivers of containev
héndling-oquipment ih‘acébrdance with the
containers yard ﬁlan and the ship‘pldn.
Gate clerk: -Rgceiving And delivering of containers at the
galbe dnd necéssavy documgntation work.
Documentalion/accounting clerk: ' _
Preparation and'.'issuing ol nec Ssavy
documents, and receiving ol paymeut oy work
(1()31(5 .
Maintenance engineer:
inspection, maintenance and rebair of

containers and handling equipment

(@ Operations depavtment-

Operators of container cranes, transfer cranes, yard tractors,

etc.
Gage checker: Inspection of containers upen receiving
. | or delivery at the gate
Worker on éhip: Lashing and unlashing of centainers on ship

@ Container freight station (CFS) departmcﬂﬁ'

Clerk: Prevarating and issuing documents [or cargo
receiving and delivery, and- preparation of
plans fof_loading cargo into containers.

Worker and. forklift operator: o
Stuf?ing/unstuffing cargo to/?rom_containevs,
and receiving cdrgo from and delivering cargo
to trucks, _

Tallying man: Tallyihg and.chccking during cargo stulfing
and_unstuffing'and during cargo receiving and

delivery,
2) fPruit Cargo Operations

- The flow of exportéd fruit cargo as now Cdﬂddctcd at the ports is.as
follows, _ _ _ :
Control by'S.A.G.ﬂw—ﬂ»TTanspOrtation_Lo quaywall apvon by trucks --o

Discharging directly'From'trﬁcks to éhips.
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In the cage ol direct dclivery systems tike this, S.A.G. control may
interfere with the smooth cargo flow, and the direct delivery method does
not provide efficient cargo handling since the buffer function of fransit

sheds is not offectively ubitized.

If transit sheds are provided with appropriate refrigeration. equipment,

Lhe Pollowing benefits may be expected:

@ Tmproved handling efficiency
@ Ships can load and unload cargo smoothly without waiting
=.(®_ Since the trucks which carry [ruit cafgo will not concentrate at the
| ports ab one tihe, vpaffic congestion on the access road will ease.
Cup. . . .
@ The time the trucks remain in the ports will decrease.
- S.A.G. control will not directly interfeve with the smooth cargo

flow.

Bélow, we attempt to roughly_estimate the . appropriate storage tariff

for the refrigerated- transit shed.
(i) Rough Estimation of the Refrigerated Transit Shed Tariff

iy Fruit Cargd Réfrigerated Transit Shed
In 2010, the volume of fruit cargoes atl the port of Valparaiso is
597 fhousand tons and the volume of cargoes passing through
transit sheds is 298 thousand tons, about half of the 597 thousand
tdns total. [Fruil cargoes are mainly handled during half the year
frqm November to May.
The necessary area of transit sheds is determnined by the following

formula:

= N__
RaW
. , . , 2
A: Necessary area of transit sheds (m™)
N: Annual volume'cf'cargoes handled: 298 thousand tons
a: Utilization pate: 0.6
" R: ‘Turnover of transit sheds: 20 times a year
S ' . . 2
W: Volume of cdrgoes per unit area: 1 £/m

Table XI1-3-3 shows the necessary size of the transit sheds.



Table XI-3-3

Required Arca of Transit Sheds

Volue of -
cargo handled
N (thousand tons)

Annual storage
cvolume . .,

RoW (tonb/m )

298

lu 4

Required arca

"N /Raw (m )

20,000

ii) FEstimation
The Lran51t sheds will be two slorey D01nF0109d concvotc butidlnga
const?ucted on 10,009 _ma lots. The construction :COStS are
estiméted as Fbllows. ' |
@ Transit.shed": _ '3,%30}000 thousand pesdé
@ Electric equipment '2,920,000
@ Ref?lgEFaulOﬂ equlpment 2,040,000
| Total 8,390,000

The appropriate refrigerated transit Shéd tafiff:r:ﬁghly.estimatéd
on the basis of these costs is shown in Table XI-3-4.

Aé a result of this estimation, it Secms.that the constfuction
cost of tﬁe refrigerated_t?ansit sheds  is preLLy expensive, 'and
the cost 'pér ton of. cérgo 1andleﬂ, 3,050 peqos/ ons, will
_slvnlflcant}v affect the tranSQO?Latlon cost.

Howeyer{ since the construction of guﬁh sheds. would p“OVlde any
benefits as noted-above, we believe that the sheds probably shouwld
be construéted;_ but the decision should be made based on an
econdmic énalysis which® would analyze Lhe economic éosts and
economic benefits of the proposed consbruction'from_bhé viowpoﬁnh
of the national ecohomy, and through detailed discussions wiph Lhe

future users of the facilities.
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CHAPTER X11 ECONOMIC ANALYSIS
¥{1-1 Objectives

The vo]umc of conLalnor cargoes handled at the two poris of" Valparaiso
and San Antonlo is expected to grow at an average annual rate of 8.6% until
the year 2010, constituting nearly half (46%) of the total cargoes at the
two ports in that year., As Lhe two ports share a colmon hinterland, the
porr'development plans of the Lwo ports will have a strong influence on the
fuLufc dibLleULlOﬂ of cavgocs between the two ports.

Nh]lg Lhc “two port are in a region prone to earthquake activity, it
was found through Lhc survey that the design of present port facilities does
not give sufficient considerétion to the potential for earthquake;related
destruction. - The early cdnstruction ol new port facilities should be
encouraged: as a means to aveid a halt in port secrvices caused by possible .
future earthquakes.

With. these considerations in mind, analyses are performed in this
chapter with' three major objectives:

(0 To establish standards for evaluatlné from an economic viewpoint the
three alternative plans outlined in VII-2, Allotment of Ceontainer
Berths Between the Two Poris, to meet expected container cargo handling
requirements. .

@ To consider from an economic viewpoint the optimal number of  aseismic
berths to be constructed in the near future.

(3 To evaluate whether or.nct the execution of b}e entire Master Plan can

"pe justified from an economic standpoint given the risk of earthquakes.

Fulhermore, in response to a request by the Chilean counterpart, addi-

tional analysis is performed in the last parti of this chapter to evaluate

the Master Plan without consideration given to the occurrence of parthquake .
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XI[1-2 Determination of the Preferred Alternative Plan

(1) Methodology _ . _
Of the three alternative plaﬁs outlined in Chapter VIL, the 6ptimal
plan is to be determined using the least cdss'mcthbd. |
The Peasons'this-methéd has been chosen.are as lollows:
@ Aithough it is‘ﬁormélly a pfechnisitc to sol up a "Without” case in
ordev to'apply aléost/benefit ahalysis, it is‘diFFiGUIt to set up'such
a case for this project, giﬁen the risk of an earthguake which may
cause severe damage to the port facilities at thé bwo ports. _ '
@ Port Tacilities in all three alternatives are designed to meelb the same
cargo demand until 2010 and thus it is: assumed that lhe affect of .the

‘project would be the same under all ﬁhrcé alternatives.

Under this method of analysis, the tota1 é6st$ of undertaking cach plan
in each year until 2010 are estimated, and”the ﬁfééeﬁt value of ‘these costs
afe to be calculated and cdmﬁaféd using an annual di$douﬁt ratio of 12% as
tecommeﬁded by.ODEPLAN; _

The cost of land transportation is included in addition to port-related
costs in the.aetermination-of total costs for this ﬁnalysis. Although the
samne total tonnage of contaiherized cargoes ‘are forecast under the three
alternative ﬁlans, the degision.to route cargo through a specifigd port
affects the cost of=tranépdrtatign to and from the hinteland even when the
same means of transpovtation is'ﬁtilized. Moreover, it is conceivable that
the means of overland cargo transportétiun'will be determined by the choice
of pori. ' _

Port costs have been estimated in four major'categoniési construction,
ship waiting. cargo handliﬁg} ahd maintenance and administfatidn. " The three
aliernatives differ:in the number of berths to be constructed at cach of the
two ports of Vaipa:aisq an San Antonio. The number of'éontainer berths and
the total contéinerized cafgo demand'FO?ecas& for the two‘pofts in the yéar

2010 are given in Table XI1-2-1.
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Thble X}InZwl Alternative Plans

ftems Valparaiso | San Antonio Total

I e B P ]
aAlternative 1 | Number of Container Berths 3 -1 4
3,084 551 3,635

Alternative 3

Mumber of Cantainer Berths

Cargo demand (1000 tons)

Cargoe demand ('OOO tons)

Cargo demand (7000 tohé)

Number of Container Berths

3,636

3,635

. _ s
%3 Multi-puipose berth

{2)

1)

Agsumptions

Cargo demand

Non-containerized cargo demand is assumed to remain the same ai the two

borts under all- three alternatives.

gach alternalive is given below for the two ports.
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Table XII-2-2.

Port of Valpafaiso

Cargo Demand

_ R (Unit: 7000 tons/year)
Yedp 1990 1995 2000 | 2005 2010
IO, I S S —— - s e S B
Common | Fruit 523 . 523 532 561 597
Copper 225 | 225 201 210 | 210
General Cargo 539 | 5h6 630 716 168
Sub- total 1,287 | 1,294 | 1,372 | 1,487 | 1,575
Alt. 1 |Container 1,295 | 1,848 2,&32 2,718 | 3,084
| Total 2,582 3,182 3,89& a,eés i,659
alt. 2 | Container 764, | 1,089 | 1,433 | 1,637 1,818
Total 2,050 | 2,383 | 2,805 3, 12u 3,393
Alt. 3 | Container 232 330 435 496 58l
- e _,_.._Aﬂr..g -
| Total P 1,519 1,624 1,807 {1,983 1 2,126
() Port of San Antonio
Year 1990 1995 2000 | 2005 2010
Common | Wheat 481 aye 518 629 724
Fruit 135 139 142 149 156
Copper _ bhk 723 460 480 480
General Cargo 731 768 946 1 1,090 | 1,336
Sub-total 1,991 ] 2,008 |.2,086 ] 2,308 | 2,696
Alt. 1! Container 232 1 330 1 w3l w96 55
Total -2,223 2,428 | 2,521 { 2,804 '3,2a?'
Alt. 2 | Container 764 1 1,089 | 1,u33 ! 1,637 ; 1,818
Total 2,755 | 2,187 1 3,519 | 3,985 | 4,514
Alt. 3| Container 1,295 1,848 1 2,832 | 2,778 084
Total 3,286 | 3.9%6 | 4,518} 5,126 | 5,780

2)

Plans for the 1mprovement of fa0111t1es at both ports

" cargo demand under the vavlous alternatives

Lafgo Handling Capa01ty

in order

Lo mecl

are given in Figures VII-2-1~0,

The number of berths that can be used for different types of cargo in these

plans is illustrated graphicdlly:bélow.
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3} Market Prince and Economic Prices

The

following adjustments have been made to détermine economic prices

on the basis of market prices.

(i)

{ii)

{iii)

(1vi

{v)

Improted materials

In Chile, imported products ave_goncrally Subjeéﬁ to imhort duties,

-value added tax, maritime {reight cahrges and importy vegistration

fegs. - These various chérges are applied in different manncrs to
different products. As mentined in -ViII~6ﬂ(1)ﬁ2), Condition of
Cdét Estimation, the‘mérket'pvices for imported materials do not
inciudé impovt guties; and thus no adjustment is made for these
market priées in this ansliysis except [for an adjustment of the

eXchange rate.

Labor costs

Personal income taxes. in Chile in 1985 progressed in cight stages

from a low of 0% to a high of 56%. Estimating that the average tax

rate of persons related to the port project is 10%, economic labor

costs are calculated to be 90% of wages.

Domestic materials costs _ _

Domestically'obtained'materials.aré.subject to a 20% value added
tax. Thé economic- cost - of domestically obtaihed materials  ig
assumed to be 15% 1éss than the market price considering the

recovery; -to a certain degree, of such tax.

Skilled and ﬁhskilled workers _ _

Of the workers in the'p0t£:¢onstructioankaé, it:is estimated that
50% .will be _unsﬁilled,l lThe ‘céonomic price of this labor is
estiméﬁed.td be 50% éf_the_markétfprice, as fecommndgd'by ODEPLAN .

The mafket'price'of unékilled laﬁéfers-i$“assuméd'to bé T0% of that

“of skiliéd*ones.

Exchange rate ‘ ‘ : _ ‘ o

The market price of imb0rted_materiéls:has:bgéﬁ cénvertdd'inﬁo
pesbs_usiﬁg the pfficial,gzéhange raté of the Central Bank of Chiie
as of December 31,‘1985 of US $1.¥ Pego 180.22. In det&rmining
economic prices, this has_bggn multiplied by a factor of 1,13 to US
$1 = Peso 200 as recommended by ODEPLAN.
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(3} Costs

1) Construction Coéts

Construction costs based on market prices are given for each alterna-

tive in Appendix XII-1. These costs arc given in economic prices in Appen-

dix - XTi-2.

given iIn

Appendix

XTE-3.

Conversion factors used to calculate the economic costs  are

Construction costs T[or each alternative are

gsummarized {or each phase below.

Table X1i-2-3 Construction Costs in Economic Prices

(Unit: Milllion Pesc)

Alternative 1

Alternative 2

"Alternative 3

Valparaiso

San Antonio

Total -

Valparaiso

San Antonio

Total

Valparaiso

San Antenio

Total

%

‘Phage 1

Phase ¢ . Phase 3 Total
(+87-'92) ('93="00) 1 (*01-110) |
13,584 17,003 17,955 18,542
8,346 5,338 6,918 20,602
21,930 22,341 24,873 69, 144
8,270 | 23,326 229 | 31,825
21,663 1 13,434 | 9,485 | 1,583
| )

29,933 . 36,760 ! 9,714 76,108
: 5,768 g 9,040 { 2,844 18,651
31,032 | 4,140 | 18,492 53,669

' i ' |
37,800 13,180 ;21,341 72,320

As can be seen from this table, Alternative 1 has the lowest cost of

the three, followed;by'alternative 3 and Alternative 2.

The total construc-

tion cbsts of Alternative 2 and 3 are higher than that of Alternative 1 by

10:5% and U4.0% respectively. .

The present value of total construction costs is given below.
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Table XTI-2-4 Present Value of Construction Costs

(Upnit: Million Pesos)

Valparaiso  San Antonio  Total
Alternative 1 17,631 8,082 25,713
Alternative 2 13,541 21,330 30,875

Alternative 3 7,709 25,327 33,036

In this case, Alternative 1 is again the lowesl among the Uthrec
alternatives and Alternative 1 is judged to be most economical as far as the
total construction coslts are concerned.

2)

Ship Waiting Costs _ _
The costs of keeping ships waiting al each port under the_three alter-
natives are caleulated as follows. ' ' _

@ The number of berths available for rQSpQCtivé cargo uses are determined

for each year based on the Lotal available berths listed in XI1-2-(2).

@ The number of ships that will call at the various berth in each yecar
are then estimated. Consideration is given to the annual cargo
throﬁghput based on the demand forecast, the size of ships, and the

average amount of cargo loaded by size of ship.

). The time required per ship to load/unload cargo is - then detemined.

Consideration is given here to differences in the cargo handling speed

at existing and new berths..

" @ Based upon the above déta, queuing theory is used to calculate the
annual number of hours that ships will wait o berth, and them the
arinual cost of ship waiting'is_determined by multiplying the wailing

time by the ship cost per unit time (daily ship cost),

As the daily ship cost will differ depending upon. the size of the ship,
o standard ship size is assumed for each cargo type. Moreover, as the
average size of such ships 1s forecast to contimue Lo become larger, the

size of the ships is estimated for each S-year period until 2010,
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The daiiy

ghip cost used in the calculation ig given below:

Table X{1-2-5

Paily Ship Cost

year 2010 are

given in Appendix XI1I-U for each alternative.

T "87-'90 1 '91-'95 | '96-100 | 101105 | '06~'10
| General | Ship Size (DWT) 13,600 | 14,000 i 14,300 | 14,700 | 15,000
Gargo Ship Cost (US$/day) 5,200 5,300 | 5,400 5,500 5,600
Wheat Ship Size (DWI) 28,000 | 28,500 | 29,000 | 29,500 | 30,000
Ship Cost (USS/day) | 8,700 8, 800 8,900 9,000 9,100

Con- Ship Size (DWL) 17,000 | 19,000 | 23,000 | 23,000 | 25,000
HAINeT | gnip cost (US$/day) | 6,000 | 6,500 1 7,000 | 7,500 | 8,000

The hours of ship walting and the total ship waiting costs until the -

The ship

waiting costs by phase for each alternative are summarized in the following

table.

Table XILI-2-6 Ship Waiting Costs in Present Value

(Unit: Million

Pesos)
" Phasge 1 Phase 2 Phase 3 Tofél.
(F87-'92y | ('93-"00) (01110}
Valparaiso 940 758 1,321 3,019
Alternative 1 San-Antonio 1,798 1,440 1,276 4,514
‘lr_....-...- L S 7‘;‘ i ——— e — ‘_j [R— —
' Total 2,738 2,198 | 2,597 7,533
—_ b e e e s e b e e e .W},,y e e - 4
i :
_ Valparaiso | 1,371 1,559 613 3,543
Alternative 2 | San Antonio 2,280 2,066 988 5,334
| Toral 3, 651 3,625 1,601 8,877
—_ - . - : S i e e .g__ S ___._._74.‘__ T SN
Valpavaiso 1,162 308 988 2,958
Alternative 3 San Antonio 7,102 1,586 1,780 10,468
Total 8, 264 2,394 2,768 13,426
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'Althbﬁgh the tbtal ship waiting costs aL Valpavalqo Port undew Lhae
three a1tornat1vos dlffer somwliat , Lhc ship wajtlng cosLo at San Antonio
Port under the three dltCPHHllVOS dlffev groatlv= 'Thc'grcatep'thé munber of
container berths at  San Antonlo, the greater Lhe_increasc in “total sﬁip
waiting costs. 'This ié'dué to the.high occﬁpanvv ratio ol berths ab San
Antonio Port brought about by the Limited number of avullablc beths durlng
the construction perlod ' ' h

The Ship.waiting .costs of Phase'l for A]téﬁndti#e 3 a{ §ﬁhnﬂnronio are
ettremé1v high. This is baued on the absumptlon that the annual LOthLﬂOP
cargo volumes handled at San Antonio port from_ 987 to 1990 will be in the
order of 0.7 million tons, 0.9 Enllllon tons, 1.1 million tons and 1.3
million tons respectively, levels which are faf'beyond:thc present cohtaiﬁer
cargo volumc handled at Lhe port. If Altcvnattvc 3 is qclcgtbd"ib will bhe
necessavv to Turther 1nveSL1gdte the dllocat1on oF container Cargo hanuied
at each port under Phase I, sa that minimum total ship waiting costs can be

achieved for both ports.

3) Carge Handllng Costs _ e

In this section, the total cargo handllng costs under each alternative
are estimatéd{ Annual cargo handllng costs are P&leated by commodity type
for the three major commodities of the two ports (fru1t LODDQP and wheat)
and by two cargo types (non"container and container) for general cargo. The
total costs are estimated based on the estimated pcf ton handling costs and
estimated volume of each type of cargo hahdled annually until 2010,

Cargo handling costs include the costs involved in loading, uuloéding;
transport and strage of"cérgoes_in the .port. Cargo-héhdling.opcrations are
divided into two categories.. One, at the. apron, includes loading and
unloading, and the other comprlse% tranoport between tkc apron and the port
gate. Ooeratlon flow is also divided into two Cases one in which the cargo
is moved lePCtly from apron to gate {or vice-versa) and thu other in which

.cargoes are temporarlly stored in a storage faCLIJLy and 1aLoP tPansicrxed_
tc the apron or-gate._ Each type;of.cavgo”may have different handling costs
depending upon whether the cargo is handled directiy or indiréctly. This
aspect is also taken into cdnsiderétibn in'eStimating ﬁhe_por ton hénﬂling
costs. ' '._ ' ' ._

: Thg.per.ton handling COSts'include'labor costs, machine and equipmén;
costs -wﬁich are .not included inthe__constructon_ costs, énd the cost of
materials and_energ& consumed by machines and equipménﬁ.

The estimated per ton handling costs aré_givén below:
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- Per Ton’

Qgggg_llggi Handling Costs ) Assumptions
frait 150 pesos 1) Number of Laborers per géng : 20

2) Maéhines & Eqipment per shift gang:
Wharf crane - 1 unit '
forkiift - 2 units
3} Handling Capacity: 225t/ shift.gang
i) Share of Direct Transport : 100%
Cbppef | 30G pesos 1} Nusmber of Laborers per gang : 22
2) Machines & Egipment per shif't gang:

Wharf crane - - 1 unit
forklift - 4 units
trailer -~ 2 units

3) Handling Capacity: 675t/ shifl.gang
) Share of Direct Transport : 0%
Wheat ; 170 pesos 1) Number of Laborers per gang @ 9
2} Machines & Eqipment per shift gang:
"

Phueumatic unleader - 1 unit

3} Handling Capacity: 675t/ shift.gang

General -Cargo 1,000 pesos 1} Number of Laborers per gang: 17(28}

(non-container} 2) Machines & Egipment per shift gang:
' Wharl crane - 1 unit
forkiift 2(4) units

Numbers in parentheses are those for
indirect transport.

3) Handling Capacity: 150t/ shift.gang

%) Share of Direct Transport : 70%
General Cargo 320 pesos - 1) Number of Laborers per berth: 104
{containev) : _ {including those at the CF3)

2} Machines & Fquipment:

Transfer crane - 5 units

Chassis — 45 units
Tractor - 10 units

Forklift - I unics
3) Other facility:
Crs -1 unit

1) Handling Capacity:1 Million tons/year
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Appendix XIT-5 shows. caluculation of per~ton cargo handling cosls for
each cargo type. ' _ _
Annual handling cost are given in Appendix XIT-0 lor each altornative.

Cargo handling costs in present value are given below.

Table XIE«2-7 Cargo Handling Lost in Prescnt Value

Conta1ncr ' OLhcrc loLai
_ | Valparaiso Oﬁﬂ . 7, 96( | 12,051
Alternative 1] San Antonio : 173 | 9,156 9, 929
'rom1 o 8)7 7 123 | 21 980'
'Valpal‘also 2 fle ' { 96.7 10, 5106
Alternative 2 | San Antonio 2 “18 9'156 11,57“
Total N 85,’ ' 7 123 | 21, 980
Valparaiso ’fsw : 'r 969 8 761
Alternative 31 San Antonioc 4,063 9 156 13,219
Total 857 . 1{ 123 ) -21,980

) Maintenance and-Administrati&n Costs

In order to keep cargo haﬁdling operations in the portis smooth and_
efficient, it is necessary that.the_port authority cérefully administer all
activities in the ports iﬁciudihg Dériodical investigation of'the Facilities
and appropriaie maintenance. The costs for such activities are not included
in the construction costs nor in the cargo handling costs in this analysis,
and ave fherfore estimated sepafately. 7

The two ports are administﬁréafby_EMPORCHI,'and the awnber of stalf in
EMPORCHI 's administrative divisions:are 216 for ya}baraiso_and 76 for San
Antonioc as of march 1986. The Valparaiso workers also help administer
EMPORCHL's other ports in Chile.  Inh or dcr to ca}culdtc the administration
costs of the two porta, it is assumed that 100 employees are PLQUl!Pd f'or
each and that an amount equal to Lhe 1abov COStb is add1£10na]1y requirved
for materials and ot}eI gcnnral e?ppnse& The average  monthly ua}ahy_and
wages needed to maintain an empIOJoc ‘ave assumcd Lo be 100,000 pesos,

As for maintenance costs, one percent of the ‘accumulated consliuebion
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coabs of the Tacilities is assumed as the maintenance costs per year.
Annual maintenance and administration costs are given in Appendix XLI-7
f'or cach_altqvnative. These costs are summarized by phase in the Collowing

table in present value.
Table X11-2-8 Maintenance and Adminisiration Costs in Present Value

(Unit: Million Pesos)

Phase 1 Phase 2 Phase 3 Total

('87-+92) | ('93-'00) | ('01-'10) oras
| Valparaiso 1,069 936 | 782 2,787
Altcrﬁatiue 1| San Antonio 977 670 193 .2,145
Total 2,046 1,606 1,280 5,932
Valparaiso 1,005 836 654 2,735
Alternative 2| San ‘Antonio 1,363 960' 784 3,107
Total 2,408 | 1,796 1,438 5,642
Valparaiso : 953 689 483 | 2,125
Alternative 3 ! San Antonioc 1,461 1,120 807 3,388
'i Total 2,014 1,809 1,290 5,513

5)  Inland Transport Cost
Per- ton inland transport costs by truck and rail in economic prices are
given in Chapter VI,:Inland.Transport_System¢ The medal split'of future
cavéd to and from the two ports is analysed in that Chapter for major commo-
dities and containerized cargo.' The percentage of modal split is calculated
Por.each crigin/destination by the hinterland Pegion.
tased on these data, calculations are made in order to obiain the
avcvﬁgc percentage of future modal split for [live categories (fruit, copperv,
'whe&t, 'general éndl containerized cargol}. Also, average per ton inland
transportation costs by cargé volume for each route are caleulted for each
category. -Then, the total annnai inland transportation costs are obtained

by mulhipiying thc cargo:volume by average per ton cost for each category.



Below are the figures used to e timate the 1nLand tvan&poviatlon cosla,

‘ | Valpdquso A San Antonio -
Cafgo Mode +— : N e T B i
Nodal Qpllt(ﬁ) Coqt/ton (US$) Modal Split(%) CosL/Lon Ub$)
Wheat Truck ' - _ - _ -6 1/ }? (0 02)
Rail - | R BT 20.71 (0.02) |
Fruit Truck 100 124,23 (0.11) 100 28.08 (0.12)
Rail 0 - . - ’ . 0 : i .

Copper | Truck| 80 1 6.09 (0.07) 19 9. 30 (0.11)
Rail 20 7,06 (0,13) 81 16 u? (0 al)
General |[Truck - 88 _ 20.55 (0.13) 81 22, )i (0.1%)
Rail iz ; 38.9( (0 iij) o 19 : 27. 65 {0.34)

PSS -3 SO S e e e i st i e

ContaineriTruck . Bt 16.26 (O 16} ' 76 \ 18. 41 {0. }()
Rail _ 19 27.78 (0.44 24 o oy 20,96 {0,25)

Note: Figures in parenthesis represcent time cost in peP—LOH inland  trans-
portation costs.

Annual Inland transportation costs are given in Appendiz hll 8. Inland
transportation costs by phase are swmarized in the followlngo rable in

present value.

Table XTi-2-9 Inland Transportation Costs by Container and Others

in Present Value

{Unit: Million Pesos)

Container Othhrq Total

Valparaiso h7,088 :;i 8%6 : 88,934
Alternative 1| San Antonio 9,191 ; 66 602 ?5,793

. Total . 6,2/9 , 10’ hyg 16H (97

- Valparaiso 28,125 ¢ 4] dno- 69 9;1
Alternative 2| San Antonio _ '28,752 : 66,602 Og,jbﬂ

b

Total ~_' 56 87! - 109 an?“ 16>L

SRS SRR

_ Vaipara1so; 9 155 hl 8”6 50, 999
Alternative 3| San Antonio H8 300 66,602 | 114,906

Total - 57,057 108,118 | 165,905




6) Results _

Th@;FQllowing Table XII-2-10 summarizes all the above-mentioned costs
For.the_thnoe alﬁerﬁativcs, and the cosits in present value are given in
Table XII«2~11. From .these ‘tables it is concluded that Alternative 1
involves thé.least tbfal.cost, and this alternative is therfore the most

economically viable plan.

Table XTT-2-10 Total Costs of Alternatives

(Unit: Million Pesos)

_ Valparaiso | San Antonio Total
POft\COStS! . - R
1 Construction ' H8,5H2. 20,602 69,144
© | Ship Waiting 4,213 5,563 - 9,776
E Cargo Handling _ _ 42,611 34177 76,788
% Maintehahcé'& Administration 11,012 7,605 18,617
i; Inland.Céats: ' _ _ :
Trangportation 326, 444 255,443 581,887
Total _ - 432,822 323,390 756,212
Port Costs:.' .
‘:_ Construction ) 31,825 ny 583 76,408
_E Ship Waiting _ 4,721 6,883 11,604
g Cargo Handling _ . 35,908 40,881 76,789
81 Maintenance & Adminisiration 9,463 11,415 20,878
“ ! Inland Costs: .
Transpoftation : _ 249,113 335, 149 . 584,290
“Total o 331,058 [ 438,911 | 769,969
Port Costs: _ .
| Construction B 18,651 | 53,669 72,320
A | Ship Waiting . o117 12,583 16,700
£ .Cavgo.HaHQLing : | 29,204 | 47,584 76,788
.§ Maintenance & Administration 7,470 . 12,0413 19,883
“ | Inland Cpst33 '.: _
Transpobtation_ f L '17;,8u7 ' 414,843 586,690
T etar T 231,289 541,092 772,381
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Table XIL-2-11

Total Costs in Present Value

(Unit: Million Pesos)

Port Costs:

Construction

-

g Ship Waiting

15 Cargo Handling _

§ Maintenance & Administration
5 Inland Costs:

Transportation '
M_n“mmwjféiéifHMW”mm e
Port Costs:

o | Construction
21 Ship Waiting
'E.'Cargo Handling
§ Maintenance & Administration ﬁ
:2 Inland Cosis: |
Transportation
Totai
Port Coéts:'
I Construction
E Ship waiting
g Cargo Hgndiing
&1 Maintenance & Administration
.;§ Tnland Costs:

~Transpertation -

Valparaiso

17,631

San Antonio

Total

25,713

Total

8,082
3,019 hste | 7,533
12,051 9,929 21,980
2,788 2,116 H,930
88,930 | 75,793 164, 727
124,423 | 100,464 : 224;887f
13,501 21,330 34,875
3,543 5,334 8,877
10,406 11,574 21,980
2,535 3,107 5,642
69,971 95,354 | 165,325
799,996 | 136,703 | 236,699
7,709 25,327 33,036
2,958 10,468 13,426
8,761 13,219 21,980
2,125 3,388 5,513
50,999 114,906 165,905
72552 | 167,308 239,860
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Lli~3 Cdﬁsidéphtion of the Number of. Asseismic Bérths

(1) Yoteaduction _

In the stabilily dinvestigation outlined in 11i~%, it was determined
that Lhe cuvfent'povt facilities have not been engineered to withstand the
level of earthquakes which mény oceur in the region. According to this
analysis, if a najor earthquake of magnitude 8 were to occur in the vieinity
of ﬁhe two ports, all the facilities with the exception of Berth 5 at San
‘Antonio Port would suffer severe damage, and port services could possibly
cmhc te halt. Consequently it Is impobtant that measures be itaken in the
near futurc to improve pdrt facilities to withstand such a shock.

However, it is obviously unrealistie to begin all construction works at
the same Lime, as phis would sﬁop port services at .all the herths undép
conStruction. Additionally,  it might be difficult to obtain all the
necessary {‘unding for-such an undertaking within a short period of time.

Therefore, analyéis has been made to determine the appropriate number

of berths that could be constructed at one time.

(2)3'MethodoLogy - _

T is:bbviOus that the more berths to be - constructed at once, the
gfeaten the cénstruction:cost. it is equally apparent that the economic
loss of a major earthguake will be lessened by. the exteni that new
ascismically~engineored perths are completed at the time such an earthquake
occﬂrs. _This is particularly true given. the inadequate cngineering of the
current facilities, which are likely to become unusable in the event of'such
an carthquake. At the same time, construction of new berths will have a
negative effect on the handling of cargo during the periocd of construction,
and if the number. ié gveat then additional expenses Dpecome necessary o
ensure adequate cargo handling during this construction period.

Boelow we give the estimated costs involved in constructing new berths
at existing berth sites in the two pbbts.- These costs include the construc-
tion costs, the additional.costs of inland transportation to and from the
alternative povts' and the possible losses that might be incurred if an
earthquakc.or mdgnitude_a occured at thg completion of the construction.
From an econtmic viéwpoiﬁt,fthe optimal number of berths to be constructed
immédiatély would be the cése in which the total of these three figures is

the leaslt. We have undertaken an analysis ol six cases, as given below:
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Case Numbou uf dsej)mlc bol‘hq o
T for container cargo | for non-container cargo | Total

R R Y _ ;
2 1 2 ] 3

3 1 ’ i

4 1 4 -0

5 1 > ¢

6 1 6 . |7

(3) Assumptions
1) Economic cost of improvement per heﬁth.(as of Deé;, 1985)
container berth - : 8,000 million pesos
non-container berth : 3,000 million:pesos
These costs include not only berth constructiOQ'but also land reclama-

tion, dredging, pavement, warehouse construction and crane purchase.

2) Cargo handllng capac1ty of exlstlng berth facilities
The earthquake of March 3, 1985 rendered.Berth 1 nad 2 at San Antonlo
Port unusable, leaving aZ%Otal'oF 1% berths in service at the bwo ports.
" The cargo handling capacity of each berth is estimated at’ “00 Lhousand ‘tons

per year, for a total current capac1ty of 6 million tons,

©3) Handling capacity of improved berths
- Newly constructed berths .are anticiapted to 'bé"state—of—the~art 

faCilitiés, and the annual handling capacity of container berths especiallﬁ

is expected to rise. The new handling  capacity is expected te be as
follows: | o

" container: berth : 1,000,000 tong/year

non-container berths: 400 000 tons/yedr

4) Constructlon perlod
Following. the completlon of thl& H&bLGP Plan survey, it is GXpecLed Lo
take at least one year_to complete_englneering_design& and arrangc Finan".
cing, and an additional two years to_compiéte the ncéeésary‘tonstvﬁction.
Thus, the construction period is éprCted'to last a full three years from
January 1, 1987 to December 31, 1989, '
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5) Cargo hahdling demnand ,
- The volume of cargo handled at the two ports in 1984 was 3,607 thousand
:tdns.- Demand-is-?oreéast at -Pive-year intervals from 1990 to 2010 for .the
. Lwo ports in‘Chaptép V, Demand forecast. Under this forecast, total demand
{exports bius imports) is ekpqcted Lo be 4,805 thousan tons in 1990 and
§,570 thousand tons in 1995,  Based on these three figures, we have

estimated cargo volume to be as follows:

Cargo Volume

Year _(thousand _tons)_
1987 I,200

1988 - W, 100

1989 i, 600

1990 i, 805
1991 I, 960

1992 : 5,110

6) ﬂddlhloﬂdl costs associated with construction
 The volume of cargo bto be handled during tne constructin pprlod is the
largest in 1989, when _1,600 thousand tons are. forecast. I1f the cargo
hard11ng capa01ty per berth is 100 thousand tons as outlined above, then at
least 12 of Lhe a\alldble 15 berths must be in service  to handle this volume
of carg'. For example, il only eleven were operational at that time, then
Lhe Lotal.handking capacity of the ports would be just M,ﬂQO_thousénd tons,
or 200 thousand tons shert. IF the handling capacity is short by Jjust this
amount, however, it would be ﬁossible to raise the handling capacity some-
what. through measures to raise the occtupancy patio of the available berths,
though this. wbuld core at the loss of more ship—waiting time.  If the number
of berths té.hﬁ cons tructed QePQ to he raised still higher, however,it would
not heé leasible to compensate for ‘he shortfall. through such measures, and
portions of the rotal cargoes would probably be lost to other nearby port.
in this analysis, it ds assumed. that such cargoes will-be iost to a nearby
pont, in which case the cost of inland tpapsporLaIJon from the hinterland
origin to the. nearby port (or vice-versa) is calculated to rise by 3, OGO—/

Peses peP-Lon.

1/ We h&ve d%bUHCd that U%hl; 00 per ton would be added to the inland
LPJH:pOILQLlOH costs regardless of cargo type and route if cargoes were
rransferred Lo albernative ports, based upon the economic costs of inland

transportation as shown in Chapter VI, Inland Transport System.
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7) Additionél cargo handling capacity of alternative port°

The alternative ports for Valparax%o and San Antonio ports are Coquiwbo
in Region U and L1vquen, Ta]cahuano and San Vicente in chlon 8. Rd%cd on’ a
gtudy by the Universidad Latoliud de Chile entitled  "Programs de Inversion
para ol Sistema Purtuario Quinto Region: 1986 -.2000", we have eslimated the

additional handling capacity of thesc polts to be as follows

Additional Cnpacjtv

Year (thousand tons/year)
1987 2,200

1988 2,200

1989 2,200

11990 2,000

1991 : 1,800

1992 | 1,600

81} Extent of loss in case of edrthquake _

We assume here that if an earthgquake of magnltude 8 were Lo cecour aiie?
the comp1etlon ofthe new berth construction on Pacember 31, 989, then the
cargo hamdling capacity of the two ports would be limited to'the.cabacity of
the new-berths plus berth 5 at San Antonio Por' It is assumed that alter-
native ports will handle cargo demand in excess of capacity at that'time,
bug if the carge handling capac1ty of the alternative ports is-unablo to
meet this‘aemand, then it becomes necessary to consider.halting somc'portion
of the trade-related transpéstation. .

The . earthquake loss For that portioﬁ of cargo handled at ithe alterna-
tiﬁe ports is considered to :he thé additional 3,000 pesos per ‘Lton inland
tfansportatibn costs, : |

Tt is particularly difficult to estimate the losses which would be
incurred on that portion of cargo ‘which would cease to be traded due to
1nadeqate port handling capacity. In the.base.of export commedities, it
~ would be necesoartJ to either stop production or to sell to he domestic
market. A halt in productlon would hinder the- egonomlnally eff1010nL ubili-
zation of production facilities and labor, while the sale of these products
oh the fclatively small domestic market would definitely be . Limited and
could lead to a ulgnlflcant fall in® the domestic prices ofl ‘the commodltde%
in questlon. In the case of 1mport-commod1tles,_a halt in avai dblllLb_Of

intermediate production factors could act as a hindrance to Chile's own
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pvoduction capébiiity or lead Lo drastic price increases or production
capacity increases for domestic allernatives or both. '

Ag o this 'éxplanation suggests, it is not possible to accurabely
determine the actuai loss which would be incurred on those cargoes that
cannot -be handled eﬁcn_at the alternative ports. For the purposes of this
evaluation, we aﬁply the value~added ratio of related industrial sectors to
the tvadewSuspéhdcd'cano ﬁpices., The Value—added ratio is obtained from
Ehe "Matbiz'dé lnsumo~PDoduﬁto de la bconomia Chilena -1977" by ODEPLAN.

. Although. the valﬁemadded portion in an -input»output table consists
primarily of cmployee compensation and opearting surplus, only the operating
surplus portion was used based on the assuuption that workers who would lose
thier jobs due to the reduction of production activity would have the

opportunity to find employment in other areas.

The following Figures are used te estimate the trade-suspended loss:

'Commodity Trade Price Related Sector Yalue-added
(US$/ton) _  _in Input-output Table ___Ratio
Copper : 1,300 2/ .Mineria del Cobre . Q.2608
Fruit - 670 2/  Produccién Agricola 0.2669
Wheat 140 2/ Fabricacion de productos 0.1213

alimenticios

General Cargo 1,200 3/ A1l Sectors in Manufacturing 0. 0956
Expart ' Industry : :

General Cargo 1,200 3/ All Sectors in Manufacturing 0.0821
Import _ Industry for intermediate goods

A1l Sectors for capital goods

{Average) { 891 } {0.1492)
2/ Seurce:! Indicadoves de Comercico Exterior, Diciembre 1985,

~Banco Central de Chile

3/ assumption based on available . data.
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It is also assumed that the trading of wheat would be the.fibsL to_1m
halted in the event of an eavthﬁuﬁké; followed by general import cargo,
geﬁefal export cargo, and Findlly fruit and cbppdr, based on the amount of

trade-suspended loss per ton.

9) Period of earthqdake~indhcedilOés _

It is assumed here that if ihe'existing berths were destroyed in an
earthquake. with magnitude_B.bheu_thesé berths wouidibc reconstructed with
statewof—the~ért features. “The | period .of time: required .to bring these
berths to completion would. be three years from the timc ol the earthquake.

Trade-suspended losses ave therefore calculated fov a period of three years.

(4) Results _ _ .

Construction costs and other costs. (the lotal of additional inland
transportation costs and.tradé'suspended 1055):are illustrated in Pigure '
Xii-3-1. Details of the calculation are shown in Appendix XI1I-9.  Case i
for the construction of one COntaiher_bcrth and U nbn—container berths;
shows the minimum value., This indiqates_that construction of IHive berths as
in Case: 4 is optimal from the economic viewpoint. ~ A number of -rough
assumptions have been used in this analysis, so it would be advisable to

conduci further technical analyses on this proposal.
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XLi~fi  lvaluation of the Magter Plan with Consideraion Given to

Barthquake Probability

{1} Methodology _ _

Given the potential-fov'an.eavthquake of ﬁagnitude 8 which would'cauée
gevere damage to faciLitieS ét tﬁe two por-s of Valparaiso and San Antonio,
bringing port services to awvirtual halt, the Master Plan calls for the
consiruction ef ﬁseismic-berths.. The analysis here is aimed at evaluating
the appropriateness of the optimél'plan using a cost/benelit analysis bhat -
examines two specific cases,'the case oF'exgcuting_the congtruction alﬁhg
the lines called fov.in the Master Plan (the “QIFH” éasej, and the casc:or
not doing so (the "WITHOUT" case). R

In evaluating,the'ﬁenefits, the probability of carthquakes'discusSed in
Chapter IIT has been taken ihﬁé'consideration. The Intern51 Rate of Reburn
(IRR) is adopted here as the standard for evaluétionf ‘Eﬁrthdﬁakémrelated
damage ito port facilities will ‘differ according to the_besistahce_of port
faéilities to éarthquake shock. For instéﬁceJ those port facilities with a
seismic coefficient'of'Kh=0;25 shoﬁld'ndt guffer damac in Lhe case of an
earthquake of. magnitude &, but_the existing port facilities would SUrFef
'severe damage{ bringing pofﬁ services to a standstill with the exceptioh of
just one berth, Berth 5 at San Antonio Port. We consider that this
difference of damage is represented by the cargo handliﬁg capacity of each
berth taking the probability.of eafthuake into congideration. Thé_expected
carge handling ca@acity of each berth is defined hefe aé the cargb handling
capacity of the : berth multiblied by. the preobability of non-destruction,

which is derived from the probability of ecarthguake occurrence,

{2) Determination of Benefits

' Benefits are determined in the following manner: _

1) First we calculate the expected.cafgo handiing-volume'TOP Lhe‘two poris
for each year by comparing - the expected:capgd handliﬁg énpécity and cargo
damand for _eéc}i year in the WITH and WITHOUT cases {the expeéted cargo
handiing volume is the lower of the expected éargo handling Cabacity_und the

projécted éérgo demand ).
2) Cargo demand that exceeds expected cargo handling cuapacity is the

expected demand surplus that would be transferreod to alternative ports or

halted in the case of an earthquaké;
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3)  The expected value of losses in the case of an earthauake are delined
as the oconomic loss ineurred in inland gransportaion to alternative ports
plus fhuﬁ incuvred from the stoppdge of trade (the volume of cargo demand
subject-to such.loSSGS multiplied by the expected loss per ton}. The hene - .
it'qf'undcrtuking:thu Masten Pian is defined as the difference between the

value of theseé losses in the WITH and WITHOUL cases.

(3) CoslLs
Constructon costs in the WITH case are those indicated in Chapter Vll,
Master Plan. _
The: WITHOUT case envisions leaving facilities in their.current staté,

so there are no costs incurred.

(4} Aésumptions
1) Project Life
Progcct llfe is from 1987 until 2050 The year 2030 is 30 years after

the assumed average. completlon year of the new facilities in the WETH case,
A service life of 30 years for _Lhe new berths. which are major port
facilities is a conservativé estimation; berths in fact have a much longer
service life,

2} Cargo Demand

. Cafpo demand is forecast to grow as illustrated below. The tonnages
from 1987 to 2010 are the same as those used in Alternative 1 of Section

Xir-2, Detgrmlnatlor of the Preferred Alternative Plan.
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'3)  Cargo Handling Capacities

WITHOUT case

WITH case

6,000 thousand tons/year

(It was assumed tha 't Paoh of he existing 15 berths in
bath ports have a cap361ty of 400 thousand tons/yeat)
The number of existing anid new beths will 1ncxed%¢ in
accordance with the Construction plan and as

ted in Figures X££m2f1 anduk117&—2.

illustra-

Following are Lihe

cargo handling capacities by berth type.
Contalnav berths .1,000 thousand ton /ycar
Multi-purpose beﬂth 500 thousand Luna/yoa”:
Other 400 thousand tons/ycar
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})  FHapthquake resistance of facilities
WETHOUT case : ALl Ffacilibies with. the exception of Berth 5 at San
Antonio Port have a seismic coclTicient of Kh=0.15,

Saﬁ Antonio's DBerth 5 has a seismic coelficcient

| Kh=0.25,
"WITH case @ The facilities al one bérth in Valparaiso and two berths
: in “ San Antonio are to have a seismic coeffiecient of
Kh:O;ES, with others to'have a seismic coefficient of

. Kh=0.20,

Probability of non-destruction

A
Noar

The relatioh betwcen the seismic coefficient level (Kh) and the ground
acceleration, and the relation betwecen the ground acceleration and the
return period of earthquakes are explained in Chapter III. We assume the

probability bf ndnfdestruction for each bherth at the two.poris as follows:

Port Kh ;w_g_;m | T - Pi
?alparéisb _'0;25 _ 408, 3 94 (1—1/9Q)TD
. 0.20 326.7 66 (1-1/66)1°
. 0.15 245, 0 o (1-1/81)7P
San Antonio 0.25 108, 3 161 (1-1/161) 0
L 0.20  326.7 110 (1-1/110)"7
., 0.15 2050 67 (1-1/67)0

where Kh = Seismic coeffiecient

& = Ground acceleration _
T = Return Period of earthquéke
Pi = Probability 6f non-destruction

TD = Number of ycafs from 1985

6) Expected cargo handling capacity _
The expected cargo handling of given facilities {(Ci) during a given
period of years (Ti} is determined by applying the probability of

non-destruction {Pi) in the following manner:

Ci = Pi x Ti x Ca;

<
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Where Ca = annual cargo handling capacity of facilities.
Therefore, the annual cxpected cargo handling volume (T1~Tim1) is

C = (P.xT, - P, Y x C
it i

. T, :
i-(i-1} i-1 ? ER a
For éxampie,'"in the case _féciliﬁies with a. seismic coef?iciéht of
Kh=0.25 at Valparaiso and a cargo liandling capacity of 00 thousand tons
annually, the .pfobability of ndﬂ#dOStructién would be defined as Pi:
TD _ o P _ .
(1-1/94) 7, so the cxpected cargo handling capacity in each ycar would be as

follow:

Year  Years from 1985  Volume entil the year i’ Volume in the yeur i

e L (Ci=fi'Ti-Cﬂ) G =Py P T XE,
{Unit: thogsahd'tons) (Unit: 'thousand-tdns)

1987 IR T 1,162.1 379.0

1988 4 1,533.0 ' : 370.9

1989 5 1,895.8 : 362.8

1995 11 o 3,911.6 317.4

2000 16 5,393.3 ' 282.6

2010 26 7,894 271 1

2030 46 o 2498 1260

7) Llosses per ton of cargo in the case of éapthquake_

Expected costs for cargoes handld at Alternative Ports:

USE 15.00 per ton as used in XEII-3, Cons ideration

of the Number of Aseimsic Berths.
Expected Trade suspension Loss:

JS$132, 8 ber ton for the expected trade suspended volume {This

amount equals 14.9% of US$891.00, which is the weighted avﬁrage



trade price per ton for both ports. 11,9% is the avarage value-

aded ratio as shown in XILT-3)

{5) Besults _

. Qn'the b@sié of the above assumpbions and cost/benelit analysis, the
internal rate of return is calenlated to be 23.4% for the Master Plan as
noted in Apbcndix XII-lO, and it 'is concluded that the cxecution of the

Master Plan is justified from the economic standpoint.

(6) Sensitivity Analyses
In order to gauge the sensitivity of the Master Plan to various factors
related to the project, sensitivity analyses are conducted and the internal

rates of return -are calculated as follows:

VFactorg : IRR
Teomstruction Cost Incteases by 20% | 21.9%
Cargo Demand decreases by 205 | 2103
[ Trade suspension loss decreases by 20% 21.29

Although the IRR for each of these sengitivities is somewhat lower than that
of the base case, it is also highgr'than the opportunity cost of ecapital in
Chile. It is ‘concluded _Ehat' execution of the Master Plan will not be

adversely aflected by a change in the above Tactors.
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XIT-5 Evaluation-of the Master Plan withoult Consideration

~
1

Given to the Occurence of Barthquakes

{1} Background .

In Chapter VIIL, 4t  is ppopbséd"that berths be constrmicted with an
carthquake reSistance_high enough to prevent_destruction even in the case of
a large éabthquakeu An.evaluation is carvied out in XIt-4 Cor the iﬁplbmenf
tation of the Mastep Plan based on this'pndpoSal. | _

Howevef, it is dimpossible to predict such an.eafthquaké and govermmen -
‘tal authorities may decide not  construct herths with ‘highef"eavthquakc
resistance. An evaluatidw.of the Master Plan is therclore made in this

section taking into acéount the need for higher earthquake resistant berths,

(2) Method
As in the case of XII-4, a cost/henéfﬁt.analysis is used in evaluating
the HMaster Plan._ The lntcrnal'?ate of return (IRR) is a déptod here as Lhe

standard for evaluation.

(3) Assumptions
1) Project life _ _
As in the case of XI1-%, a project life of' 47 years from 1987 to 2030

is assumed.

2} Cargo Demand ,
As for the figurés of cargo demand for the period from 1987 1o 2010,
those for alternative 1 in R1I-2,. Determination ol Prefferved Alternative

Plan, are used. The figures after 2010 are assumed to be constant.

3) .Ca?go Héndling Capacity
In the "With" case,'cargo haﬁdling capacity is assumed Lo be sufficient .
to meet cargo demand ﬁhroughout the project'jifc.: Ty tho-“Hithﬁ case, Cargo
handling.cabacity fhfoughout the project life is given below based on the

analysis of capacity of present facilities f{or bbth'portﬁ in-Chaptéb VII.

Port of ValparaiSO

Igpe of Berth Number of Berths _gggggiglqilgggmgéggl
Ceneral Cérgo 6 C '2,1ﬁ0
Containgr 1,5 o 1,060
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)

- Port of San Antonio

Type of Borth Number of  Bertlis Capacity ('000 tons)
| General Cargo . 4 1, h00%
Wheat . 1 72

Container ' . 1 670

* . Tonnage at 9O%Ibcrth occupancy ratio, which is calculated taking
into 6ohsideration the'diffdrant cargo volumes fof cach Lypé of* ship
and  different cargo handling capacities per hour for each type of
: cérgo.-
Costs
(i) Construction Costs
 WITH case . Construction Costs shown in VIII-6 (1), Cost Estimate
for Lhc Master Plan, includes those to strengthen the
berths; seismic coefficient up to Kh=0.25. In the
Nith__éase, such costs are excluded since all the
'bérths are assumed to have a seismic_coefficient of
- Kh=0.20.
WITHOUT case: As in the case of XII-4, no construction coats are
incurred since the WITHOUT case envisions leaving

facilities in thier current state.

(i1} Maintenance and Administration Costs
i) Administration Costs
._In hoth  the With and Withoul cases, administration cosis are
estimated based on_ﬁhe ﬁumber of EMPORCHI staff in Valparaiso and
San Antonié-POPESu it is assumed that 100 employees are required
for each ports in the WITH case, as in the case of XII-4. In the
WITHOUT cése stalffs of 120 ‘and 80, rvespectively, assumed for the
Valparaiso and San ﬂntonio ports considering the number of EMPORCHI
as of Mapeh 1986,
ii) Maintenance Costs |
' WITH case : One percent of acéumulated constréction,_costs are
S assumed to be incurred for each year.
WITHOUT case: WITHOUT case: 70 and 30.million peses are assumed to

" be incurred annually for the maintenance of Valpara-
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iso and San Antonio pbrts; rospcctively, basedIOH the
actual waintenance costs of bobh ports for- the ycaf
1985, | o
{(iii) Cargo Handling Costs
In both the WITH ans WITHOUT céses, the cavgo handliog éosts shown
in XII-2 are used to calculate the total annual CAargo hand;ing

costs.,

5) Benefits
(i) Saving of Ship Waiting Costs

Even if the ﬁort facilities are constructed based on. the Mas ter
Plan so0 that_¢argo hahdling capacity can meet cargo demand; ship
waiting will occur to some extent due to the fact that ﬁot altl shlﬁ
entries and departures can be cohtéolled,

However, if fﬁture cargo demand is to bé:handléd at the present
port facilities without implémenting the.Master Plan, ship waltlng
will increase tremendbdsly year by yeaf.

Theretore, the difference in ship waitiﬁg cbsts between the case
where the Master Plan is impiemented (wiTH_case) and the case where
it is not (WITHOUT case) clearly shows the benefits of implementing
the Haster Plan; '

In order to calculéte_annua1'§hip waiting costs in the WITH case,
annual ship walting hours in Alternative I of XII-2, Dctermiﬁation
of the PreTerced Alternative Plan, are uged until 2010 and the ship
walting hOuré therealter are assumed to be constant. CThe figures
of daily ship costs in Table XIE-2- 5 dPC applied to obtain the
annual sth waiting costs by ship types.

In "the Without case, ship waiting hours. are calculated annual ly
based on- the data of available berth”numhers by cargo type, numbey
of ships, and average timélof'lbading/unloading per. ship., It is
assumed that 'in cése the-cérgo handling capacities of the general
carge berths at'Valparéiso poft éxéecd the annual general cargo
demand  of Valparéiso, the - berths Gill receive the. Additional
general cargoés_not héndiéd by coﬁtaihers at container bherths {dhe
to the limited capacities of such berths). It is also assuned that
Valparaiso coht@inér"cargoes will be handled at San Antonio's

mufti—purpbse berth, provided it has remaining ctho handling
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capacity _and Valparaiso porl does not handle all of Valparaiso
container cargoes, Arnual ship waiting hours For every [ive years
from 1990 Lo 2010 arve summarized below.

Table XII-5-1 Annual Ship Waiting Uours in-the WITHOUT Casc

{Unit: hours)

1

San Antenie !Valpariso

1

| .1990 1995 2000 2005 2010
AGCﬂCIdi Cargo Bbfth : 8?3 b 8&9 6,889 6,??7 6,638
Container Hcth 2 986 2 986 2,986 2 986 2 986

Bu}k Berth 625 623 7574_ 1,256 % 1,819
ST e e
Multi-purpose borth 999 | 5,379 | 5,353 | 5,328 | 3,763
Toval 29,156 | 39,352 | 38,838 | 40,147 | 39,951

General Cargo Berth | 25 9(3[ 21 313 22,853 ?3 800 ; 24 th
e AU _

(ii)

Annual ship»waiting'hours.after 2010, are assumed to be constant.
The following daily. ship costs are applied to obtain ship waiting
costs in the WITHOUT case : '

General Cargo (13,600 DWI) = Usss, 200

Wheat (28,000 DWT) : USSB,700

Container (17,000 DWT) : US$6,000
In‘the WITHOUT case, no Consideratibn has been paid to the enlarge-

ment of average ship size.

Savings of Inland Transportation Costis
In the With case, expanded port facilities are planned to meet
future cargo demand for both ports for cargo assuned to be handled
at no other bobts in Chile.
lbwevér, future ca:gé demand exceéding the capacity of the port
facilites in the WITHOUT case will be handled at other ports in
ncjghbor{ng regions of Chile.

Transporting the cargo to and from any other port leads to an
increase " in .iniand: transportation costs. The additional inland

'Lranspﬂtatjxnt'éosts in the WITHOUT case show the benelits of the
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(i11)

{iv)

WITH case, since the Master Plan does not regulre such cost.

Additional inland transportation costs aré assumed to be 3,000

pesos per ton, as in XI1-3.

Savings.of.Tradé Suspension Loss _

As for Cargo. demand excéeding the_ hand1ing 'cﬁﬁuciﬁy; éf. the_5tw0
ports and not handled at any 6thef pbrts in neigﬁbouing Pegions due
to Limited capabity, it is assumed.in'this'analysis that the trade
representing such demand will be suspended. This suspension will
leads to the loss of possible opportuﬁities fd'add.eéouchic value
in manufactusSiﬁgfexport gocds'and.in manufacturing'domestic'gODds
néing imported.matefials. This loss shows the benefits of the Wiﬁh
case, since it would not have occurred  if the Master Plan were
implémented; US$132.8 per ton 1is the assumedrfigﬁre off loss. lor
the volume of trade suspension as in the case of XI1-4, Bvaluation
of " the Master Plan with Consideration Given To 'Eartﬁquakc

Probability.

Resul ts _ _

On the basis of the above assumptions, the intérnal rate. of Teturh
is calculated to be 16.88% for the Masﬁér Plan with the modifica-
tion of bherth aseismic coefficient From Kh=0.25% to Kh=0.20 (as
noted in appendix XII-TI). This figure may be found to be a little
bit below the Chilean opportunity cost of éapital bagsed on the 127
of discount ratio suggested by ODEPLAN. However, it is éppropriato
in terms of LHe execution of the Master Plan sirce both pbrts.aPQ
prone to the risks of earthquake damage, which is. not cénsidered in

this analysis.
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Appendix X1f-3

Caleulation Formula

Convers

ion Factors of Bconomic Prices

Conversion Factors = A/100 x E.R. + Bfum X q/m i (,/100 x /10 x 1/2 + D160
X 8.5/10 x B/100 x 9/10

Whereass :

Conversion FPactors

Construction ltems

=1 W e W N e

1
12
13
14
15

Berth

Revet rﬁent
Pavement
Rec]ama.tion
Dredging
Road

* Shed

Lighting Tower
Demolition Work
Breskwater
Others

Container Crane

-Navigation Aid
Temporary Enbankment 45

Land Acquisition

= o QW

E:'j

= Percentagé ‘G'F'Importod Materials Costs -

= Percentage of Skilled Workers Costs

= Percentage of Semi-skilled and Unbk:llr_d kaem Costs

= Perwntage ‘of Domsstic Matnrlals

= Percentage of Other Domestic Costs

Estimated Percentage in Financial Costs -

Exchanpe Rate Adjustiment Factos"(l.']!})

Domestic

imported  Skilled ~ Semi-skilled ahd ~ Domestie
Materials  Workers Unskilled Workers Materials  Qthers Factors
60 1 2 20 14 1.0200
a5 2 1 40 12 0.9795
35 7 3 45 10 0.9460
35 3 2 20 40 0.9625
35 3 2 15 a5 0.9650
35 7 3 a5 107 £.9460
65 11 4 15 5 . 1.0260
65 4 2 23 6 - 10300
45 4 2 15 34 . 0.9880
a5 4 2 40 ¢ 0.9755
45 3 2 30 0 1.0705
95 0 2 D 3 1.1105
95 0 2 S0 3 1.110%
2 . 40 12 09795
0 0 0 100

700~

oD

0.9000
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Appendiz- X1i-5 Calculation of Per Ton Handling Cost

Fruit
(1) Per Shift Cost in Direct Transport

1) Markei Price

‘Labor Costs  Pesos 2,500 / man shift x 20 labarers

50,000

Crane Pesos 12,600/ hour x'6 hours =" 75,6007
Forklift . Pesos 8,400 / shitt x 5 units = 42,000*
Total 167,600
- * Induding fuel and materials
-2} Economic Price '
Conversion Factor Economic Price
Labor 090 45,000
Crane A1 83,916
Forklift (.96 40,320
Total 169,236
{(2) Handling Capacity 225 ton /shift

(3) Unit Cost in Economic Price

Copper
(1) Per Shift Cost in _Indiréct Transport

1) Market Price

169,236 /225 = Pesos 750

Labor Costs ~ Pesos 2,500/ man shift x 22 laborers = 55,000
Crane Pesos 12,600/ hour x 6hours = 75,600
Forklift Pesos 8,400 / shift x 3 units = 25,200
Trailer Pesos 25,200/ shift x 2 units = 50,400

- Total 206,200

-2)  Fconomic Price
Conversion Factor ~ Economic Price

Labor 0690 49,500
Crane 1M 83,916
Forklift. 0.96 24,192
Trailer - 0.9C 45,360
Total 202,968
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(2) Handling C'ap:a.ci'ty' o g 675 ton /shift N

(3) UnitCostin Fconomic Price : 202,’968 /675 = Pesos 300

Wheat
(1) Per Shift Cost
1) Market Price’ ‘ _
Labor Costs Pesésl,SOﬁihwan shift xglabore“rs | = 22,500

Unloader : 98,000*
| Total 120,500

" * jncluding fuel costs and ten years useful lifeis

assumed based on the acquisition cost of Pesos

300,000 for an untoader

2} Economic Price

Cohversibn_ Factor Economic Price =
Labor 090 ©20,250
Unloader 0.96 94,080
Total - | 114,330
(2) Handling Capacity 675 ton /shift
(3) Unit Cost in Econamic Price © 114,330/675 = Pesos 170 -

General Cargo {Non-Container)

(1) Per S_hi‘f"t Cost in Difect Transport
_1) - Market Price

LaborCosts 'Pesos'Z,‘SO.D'/m'an shift x 17 laborers . 42,500

Crane 1)5$ 70/ hour x.6 hours x Pesos 180/ US$ = 75,600
Forkiift Pesos_B,AOO /‘sh'if't ¥ 2 units = 16,8_00;

Total 134,900

. '-’.!08':: '



2)  Economic Price

_ Conversion factor Economic Price
Labor 090 38,250
Crane 1.11 83,916
Forklift 0.96 . 16,128
Total 138,294

(2) Per Shift Costin Indirect Transport

1) Market Price

Labor Costs  Pesos 2,500 / man shift x 28 laborers = 70,000
Crane Us$ 70/ hour x 6 hours x Pesos 180 /US% = 75,600
Forklift Pesos 8,400 /shift x 4 units = 33,600
. Total | 479,200
'2)  Economic Price
Conversion Factor Economic Price
Labor | 0.90 63,000
" Crane 1.11 " 83,916
Forklift. - ' 0.96 _ 3_2,256
Total 179,172
(3) Handling Capacity 150 ton / shift
{4) UnitCostin ‘Economic Price
‘Dir'ectTransport 138,294/150 = Pesos 922
= Pesos 1,194

- Indirect Transport : 163,044/ 150

(5} Weighted Average Unit Cost

922 x0.7 + 1,194 x 0.3 = Pesos 1,000

5. General Cargo {Container)

(1) Total Cost for One Month Operation at One Berth

1) Market Price _ _
{Unit: "000 pesos)

Labor Costs 60,000/ man month x 104 laborers -+ = 6,240

~709 -



Material (30% of Labor Cost). = 1,872
Machine = - SR o
Transfer 242,000 x 0.9 + 12 years + 12 months x 5 units = 7,563
Crape = _ o I o
Chassis 3,800 x 0.9 + 7 years + 12 months x 55 units = 2,239
Tractor  20,400x0.9 + 7 years + 12:months x 10 units = 2,186 -
Forklift 2,400 x 0.9 + 7 years + 12’months x 4 units = 103
subTotal 12,091
CFS 300,000 x 0.9 + 30 years 3 12 months " S 750
Maintenance (Annually 1.7% of Acqui_si'tion' Cost ot :
Machines and CFS) o 2,738
Fuel S | 3,510
Total " | 27,201

2) Economic Price
Conversion Facior Economic_Rricé (U'nitf 000 p'e'soé.)

Labor - 0.90 : 5616

Material 0.85 1,561
Machine 1.141 13,421
" CFS ' 0.9¢ 720
Maintenance 0.89 2,437
Fuel - 0.85 : - 2,984

Total _ . .26,769

{3) Hahdl_ing Capacity

1 mitlion t_ons!berth -year + 12 mo’nthé = :83,333 tons/ month

(4) Unit Costin EconomicPrice

26,769 thousand Pesos + 83,333 = Pesos 320/ ton

T
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Appeﬁdix K11~ 9 Number. of Aseismic Berth and Costs

Involved
(CASE 1) 87 88 89 20 9 92
Cerqu.éeménd _

- Copper . 849 885 201
Fruits ' 408 659 539
General Export’ b9% AL 158
Seneral lsport . : 2098 2007, 2305

" ¥heat _ 48 479 §17

tutal 1200 400 1400 4805 4959 S10

Cap. at AIL, Ports 2200 2200 2200 2000 1800 100

' Existinq

-~ Capacity 52005200 5200 400 300 A6
1489 {400 1400
3200 3200 200 1800 1860 1809
Tor. at Alt. Ports 0 0 0 3005 31 B0
' : 0 0 ¢ 2000 1809 1400
Trade suspended S 0 0 1005 1359 . 1740
Wheat - | TR RT
General laport YL BB . 1233
“Beneral Exportc 0 ] 0
Fruits _ ¢ 0 0
Copper 0 0 0
Additional lInland .
fransportation Costs ~ ¢ o G 9015 94n 9930
. Trade suspension Loss F ' :
Bheat' - 0 § 0 1634 1627 1620
Beneral laport ] o0 910325 - 1I34D - 24295
General Export 0 g o 0 0 ¢
Fruits ] ] 0 0 0 0
Copper 0 0 0 0 0 0
Total il 0 0 11959 16964 25915
Canstruci@on-tosts : Gther Costs _‘ . B5242
Container 7500
Non-coatainer 4200
£700

720~



CCASE D) 87 B8 89 90 T 0

Largo Deaand

Lapper : ' 849 B85 !
Fruits ' 638 . 559 659 -
Beneral Exjart ' 899 734 768
General lmport _ . 098 2202 2305
¥heat 181 474 in
total 4200 4409 4600 4805 4959 5110

Cap. st MIE. Porls 2200 2200 2209 2000 1800 1600

Eristing _
Capacity _ 4800 4600 4800 406 400 400
1800 1300 1860
4809 4890 4800 2200 2200 1200
Ton. at AL, Ports 9 0 W 205 278 2910
0 0 { 2000 1809 1600
Trade suspended b ¢ 0 05 999 1316
Hheat : 48} 479 877
General- feport 124 480 833
General Export ' 0 0 b
Fruits 0 0 0
Copper ' ¢ 0 )
Additional Inland
Transpertatioa Costs v o g 7815 gu77 8739
Trade suspeasion Loss
Hheat 6 ] 1634 & 1620
feneral [aport H G & 7478 1418 237¢
General Erport 0 g 9 ¢ 0 0
Fruits 0 0 0 0 {t 0
Copper it 0 ] Y 9 0
Total i 0 t t1itt 11063 11019
Construction Costs Bther Costs 38017
Container 7500
Non-container 8408

15906

721~



JCASE 33 87 88 g 9 9y 97

Cargo Depand . :
Copper _ 4% " 883 1

Fruits : 638 65% . 659
General Expart 8% 134 168
Beneral Jmport 2098 2 - 205
Bheat _ 481 29 A

total 206 1400 1600 48035 4959 Stto

Cap. ab Alt. Ports 2200 2200 2200 2000 1800 1400

Existing : _
Lapacity HMob 400 400 A0 400 40
2200 2200 2200
4400 4400 Moo 2600 2600 2400
Ten. at Al Ports 0 0 0 2205 29 510
x 0 o 200 2000 (800 1beD
Trade suspended 0 0 b 205 55§ 0§t
Wheat - S TRt B 7
General Tapert : 0 8o {33
General Export . 0 ¢ 0
Fruits g B b
Copper 0 0 0
Additional Inland . _ . _
Transportation Cosis ¥ o &0 k815 M7 15N
Trade éuspénsian Loss _
¥heat ¢ it L Y1) 1627 1620
Beneral lepart 0 0 B 8 1576 8532
General Export 1 ] - 0 g 0
 Fruits’ 0 0 S0 b o
Copper ' 0 0 0 [ B
Total 0 b 0 694 3203 10152
Construction Costs ' Dther Losts 35873
Lontainer © TR0 :

- Hon-contalner 12600

1o



(CASE 4) a7 gn i % 9 92

Cargo Demand _ :
Copper B4% BB5 701

Fruits ' b 459 b3Y
General Export 67¢ 134 748
General laport 2098 2307 2303
Hheat 48} 479 §77

total 4200 1400 400 4803 1959 atle

Lap. at Rlt. Purts: 2260 2200 | 2200 2000 1800 1600

Existing
Capacity 4000 4506 4000 400 409 160
2600 2600 2500

060 4000 4900 3000 3000 3000 .

Ton. at RIt. Ports 200 409 b00 1805 1959 2110
: 60 400 698 1803 1800 - 1600
- Trade suspenged i 0 D 0 15¢ 310
Hheat - - 0 159 477
General “Taport 0 g 33
Seneral Export 0 0 ¢
Fruits ¢ ] 0
Copper ] ] 0

fdditional [nland
 Transgartation Costs $08 1200 1800 3415 81 £330

Trade suspension Loss

Hheat R SR o 0 S 1620
Beneral faport: 9 0 0 ¢ i 430
feneral Export 8 ¢ 4 0 ] ]
Fruits 0 U { 0 ¢ ¢
Copper 0 Y 0 ¢ t 0

fotal )} it 0 0 540 2270
Coﬂstrqctidﬁ Eosts . Other Costs 24032
Container S 7800 .

Non-cantainer 14800

24360

~ 723 -



{CASE'5> : 87 H] by 0 H 92

Cargo Desand _ :
Copper 849 883 f0t

Fruits 658 859 . b5%
beneral Export - - 697 734 148
General Impart _ 2078 2208 2305
¥heat T YL an
total 4200 4400 §500 4805 4959 atio

Cap. at Alt. Ports 2200 2200 2200 2000 1800 1600

Existing

Capacity 800 3600 3s00 400 100 00
' ' 3000 3000 3000
RLIUY 3600 Jh00 3400 3400 3400
ton. at Alt. Ports 400 Bog foon . 14403 155% - 110
- 400 Bed 100 RLI 1559 1600
Trade suspended D 0 0 0 0 11
" Bheat 0 )] 11
General laport : ' _ -0 0 - -0
General Export ' i 0 0
Fruits : -0 G 0
Copper ' 0 f 0
Additional Infand
Transportation Losis 1800 2400 0 3000 4215 en 3306
Trade suspeasion Loss
Wheat 9 o o 9 0 4
Beneral leport D 0 f 9 9 2147
feneral Export { o ] o0 o
Fruits 9 0 0 4 60
Copper ¢ ] 0 0 a6 - ¢
Total 0 L 0 ] 0 2541
Censtruction Costs _ ' Other Costs : 23763
Coatainer 1500
Mon-container - 21000
28500

724~



(CASE &2 a a8 iy 20 N 92

Large Demand

Copper 849 BaS 961
Fruits 458 b59 659
beneral Export 539 734 168
Seaeral Import 209 2202 2305
kheat | 8 479 477

total 200 3400 4600 4RO 4959 51D

Cap, at Alt, Ports 2200 2200 2300 2000 1800 1660

Existing

Capacity Mo w0 3200 490 409 400
- 3400 3400 3400

37200 3200 3200 3800 Jgod 3800

Ton. at ALt Ports iﬂﬂﬂ 120 1300 1665 -~ 11359 1316
S 1000 1200 1400 1009 159 1340
Trade suspended 0 N ] b 0 0
Bheat 0 { 0
General faport _ 0 o0
Beneral Export 0 0 4
fruits 0 t 0

. Copper 0 0 0

ndditional In!dnd
Trancportatian Costs a0 2 3400 A0 3015 377 3930

Trade suspension Loss

¥heat 8 ) 1] 0 0
Bengral Tapart b U it ( J 0
General Export ¢ 0 L 0 4 0
Fruits 0t 0 0 0 0 0
Copper 0 0 it ¢ 0 0
Total G Q G o 0 0
Construction Costs ' Other Costs 21222
Container 1500
Non-container 259200
32700
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REPUBLICA DE CHILE
MINISTERIO -DE TRANSPORTES
Y TELECOMUNICACIONES

The Study_Team fof the development plan of the Ports of Valparaiso and
San Antonid in the Repubiic of ‘Chile (hereinéftef Peferréd to as "the
Study Teﬁm“) headed by Mr Katsuhiro Suzunai, and dispatched by Japan
Internatlonal Cooperdtlon Agency (herelnafter referred to as "JICA"),

stayed in Chile from February ZSLh to March 8th, 19386 and subm1tted the
Interim Report to the Ports of V Reglon ‘Reconstruction Commission (here-
inafter referred to ag "the Commission"} on the basis of the "Scope of
work”'signed on June 7th, 1985 by both JICA for the Government of Japan,

and the_Cpmmiééion for the Government of Chile,

The Study Team had a series of dlscu551ons with the Commission, and the

following 1tems were agreed upon ‘and confirmed by both 51des.

1.~ The Study Tean presented and explained the Interim Report, and the
' Comm1351on expressed their pgeneral agreement with the contents of

the report.

2.~ The basic concepts for the master plans of each port proposed in
the report were approved by the Commission so that the Study Team

could cqnduct'its study works based upon the concepts.

3.~ The Comﬁission is in agreement with the methodology used in cal-
.-.culating berth throughpﬂt'capacities; however, the data provided
“by the Commigsion for Calculatlng these capacities will be reviewed
further by both the Commlsslon and the Study Team before the de—

parture of -the hhree Study Team members remaining in Chile.

4.~ Gther alternative port layouts may be suggested by the Commission
before the departure of . the threes Study Team mehbers remaining in
Chile, and those layouts will be evaluated based on the criteria

proposed in the report.
5, ~ .Thé aséismic coel{icients fTor design of poft'facilities will be

'given to thé.Study Team'beforg the departure of the three Study

Team members remaining in Chile.
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I .

The Ports of V Region Reconstruction Commigsion and the Study
Team fcn the.Develo§ment Plan of the Ports of Valparaiso and San Antonio
in the Republic of thle dispatched by Japan International Cooperabion
Agency, had a series of discussions during *he stay of three study team
meinbers in .Chile and agreed upon the following as regards items 3, 4 and
5 set.forth'in ﬁhE-Minufes of Meetings én the Interim Report signed by

" both sides on March 6, 1986.

1. New data on the berth throughpuﬁ were given to the study team by
the CommissiOn. The sthdy_team will review the data to determine

the berth throughput capacities to be adopted to the master plan.

2.~ Port Layout Jor Future Develcopment

Other alternative port layouts for the ports ware. indicated by the

Commission.

Through the evaluation on the alternative layouts baéed upon the
criteria proposed in the interim report, the following port layout
plan for “each port Qas confirmed to be forwarded to the study works

for the Draft Final Report.

{1} The Port of Valparaiso: A port layout plan "Alternative C"
~ proposed in the interim report but being subjected to the revision
that the future development of the port area to be constructed

across the hill behind the present berth N°1 is precluded.

(2} The Port of San Antonio: A pert layout plan "Alternative D"

proposed by the Commission with the following revisions that:

- — The berth nandling wheat is loeated at the waterf{ront on

the South of berth N® 4.

~ The general cargo berth at berth N° 2 is _subjected teo further
Studles on berth throughput capacities by tile study team
in relation to the possible provision of 2 chemical barth

which may be constructed at the waterfront of berth N® 1.
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3.~ Design Seismic Coefficient

Berthing facilities proposed in the framework of the master plan
will be designed under the design_séismic coefficients of 0;20 and

0.25 for those that require ordinary and high ééeismicity réspect—

ively.
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