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The earthquake of Mafch 3, 1985 .whiCh affected the
central zone oflchile, caused important damage to lnfrastructuré
and égﬁiémeﬁt. in the ports of San Antonlo 'and Valpara;so,'
inclﬁding‘ varlous 1evels of de*erLOLatlon to major cxv;l _WOrké,
some of which were tqtally destroyed,--These ports,-toqethgr‘ﬁifh
Quintéro (whicﬁ did not suffer damages from:this earthqdake) cénn
‘stitute the terminals that sexve maritime Cbmmerce destined‘ for
or orlglnatzng in the prlnCLPal centers. of productlon and con-
.sumption of Lhe Fifth Region, the Metropolltan area of Saﬁtiago,
and important parts Of-the Foﬁ:th,"sixth aﬁd‘séﬁénth Regiqns 6f
the country. | | T |

San Antonio and Valparaiso handléd fouff hiilidh_ tons of_
cargo in 1984, _thch represents ah iﬁportént:pdrt’of}ail -cargo
handled in the counﬁry‘s.ﬁqrts, Héﬁd éonsﬁituteé in value . % of
all cargo'in foreidn-tradg;_ Because of thelr lmportance to  the
economy of the countrv}: it is 1mperat1ve that these ports be
provided with the capacxry to satlbfy the requlrements of matif
time commerce as soon as pOSSLDIe. : To meet - these short term
needs; it has been decxded to seek solut10n5 that will. tmpose a
minimum of constralnts_'on the varlous optlons that shéﬁld be
coﬁsidered in selectlng the best long tPrm solutLon  for these
ports.

Thé .Iohg term éolUtion, in turn, 'sheuld ‘be 'suppofted“'

by a general developméht”plan fqt bo£h3 ports, _covering the
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| rehabilitatidn, expansion and, possibly, reassignments of
capa01tle3 between the ports, whlch are to be defined in a manner
that wzll allow melementatlon in accordance with thc development

of transportatlon‘needs.

"Géheral developmenE plans for  these ports shculd_
réfleCt' the basic need to mlnlmlze the SOcaonecocomlc Cosféi/:of
carqo transf@r and transport through both ports. Investments in
port infrastructure and equipment should therefore be deficed
with the objective of overall sacio~economic efficiency. Wi th
cHef.objective of socid¥economic.efficiency, 'port'infrastructure
and equipment-should be defined in a manner that wili best. serve
'mariﬁime ‘and land transport -modes, including the ccad and ‘rail
acccscl éérvinél thé principal cargo flows 1n the ports' hintér“c
lénd. =Future vessel size and cargo handling technologylin mari-
time tracspoft will ‘affect these ports and the alternatiyeé for
.dévelopment that should be considered. Conversely, the physiccl
ccnctréincs for pcrt dévelopment in Valparaiso and San- Antonio
wiil have a bééring an the incrdduction of technoloq;cal . change.
'Equipmenc .uséa .in land ttansport and the availability and
efficieccy of road and rail services must also be incorporated in
this éhalysis.

Tﬁe clocé proximity (80 kms} ~of the two ports 1s another

aspect of dimportance, Developments in one port can affect the

A - . ,
In these terms of reference, socio-economic costs mean all
outlays, both public and pTlVate.
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share'of_cergo hendled by the other. .Thus'the.two pOrté-muSt_be
considered as one flom the p01nt of view of 1nternatlona1 'meri4
time trade. Duplxcatlon of spec;allzed termlnal capablljtles
shooid be'avoided‘and compiementarity aoongffacilitles should be,
souqht, except to the extent redundency'man_be,:ﬂostified “to
-reduce rlskb - of earthquake damage. in the countfy{e ptesent'
siteatioh, o0mpet1tlon would lead to dlSper51on of scarce public
and private'reSOUtces, |

Both Valbataiso- and San Antonio have -oarbor_ ba51ns' and
‘herthiﬁg spaee for ocean carriers that are sheltered by man- made
‘breakwaters. There is a CONSEnsus that 1t is. not technlcally and
economlcally feasible to: extend these breakwatere, therefore the
ealternatlves for' port. development :must he _11m1ted‘ to space
Wlthln exlsting harbor areas.' JTﬁieiiS-belleved’to‘be: preotioal
51nce the trend towards . contalners and unltlzed cargo- reduces the
space 'requlrements-for berthlng o Thls factor should encourage
the modernlzatlon of - Chxlean ports and is }lkely to. peLmlt capa"
city _1eo:eases totmeet-operatlonal'needs w1thout exten51on-.of
breekwetete, | |

Future porteinQeStmehts at:San Aotooio'and'Valparaiso.shoﬁld.
be_'planned with an understanding of_the caoees-of_receot_ earth-
guake damage_iplﬁoth:ports}Z taﬁihg into eocount'the possibility
of _foture ea;thquekes{ end_épp}ying the 1eesons leazred from
fobserved':structoral'and"foundetion conditionszaﬁd tﬁeir ﬁeffeots
--on ex15t1ng port lnfrastructure

Flnally,_ﬁ the. port development pfan “should _'coﬁé{der
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opppftuﬁities for DUbliC/pfiVat83ihvestméhts.in waterfrontage and
areaS-'adjacent to the pbrto."cmeérciéi waﬁerfroht facilities
‘suuh as restaurants, refall shopplng, hdtelé, hoﬁéin§, and water-
front parks may offer some soCcio- eCOhomlC beneflts to the pﬁrts
ahd-.ﬁhéir cities. Industrial development in 'other. néaﬁb?
_1o¢atiéhél may also offer vlgnlflcant economtc beneths to commu-

nities and ports, including qreater employment._

Ir. OBJECTIVES

The objectlves of port development plannlné for San.:Antonio
and Valparalso - are Lo prov1de a phy31cal plan and strategic
'framework for -moderHLZLng, expandlng, and replac1ng terminal
insﬁailationé ?ﬁrdugh a phased program of investments over the
hekﬁ'éﬁordecédes; ‘that program should permit the ports to meet
'_serviceﬂneéés'of their-hinterland.efficiently, conforming to the
ﬁdllo&ihq.bésic criteria:_

a. oéﬁlmal uLillzatlon of . the EXLStlnq physxcal assets

' in each port; :

b. promotion of marltlme commerce and of other appropﬂ
" riate uses of . the waterfront, :

c. 'compat;bility of propoSéd deveiopments'with the
urban and social enV1ronment of each port: - and

d. 'facxlltarxon of prlvate ‘sector partLCLpatlon in the 
p:oposed port 1nvestmenrs.

To this end, the port_planning work defined herein shall

‘ providéithe'following prihcipal outputs:

—~138--



(L) "a dlagn051s of the causes of earthuake damage to

‘ terminal installations at San Antonio and Valparaiso,
together with an assessmént of the remalnlng useful -
life of the lenClpal exlstlng fac111t1es in each’
port

(2) 'determination of requlred port service and term1nal
capacities in the Fifth Req10n,

{3 an evaluation of'alternablve development sChemes to
meet the port service needs of the Fifth Region;

(4) 'prdposéd'pbrt-deVélbpment plans for the ports of
San Antonio and Valparaiso, in the period 1988
through 2007, with-

a."recommendatlons on the uses. and regulatlon
- of land and water areas w1thln each port;

b. access and c1ruu1atlon pldns for marltlme,
road and’ rall trafflc,

c. -outllnes of the ptlnc1pal port lnstalla~
tions proposed, with recommendations on
the type of construction and level oF
earthquake re8lstance,” :

d. an 1mplementatlon program for recommended
developments to 1997 that will ensure
adequate port capac1ty and. economy in the
contracting of constructlon for new
fac111t1es ' : :

e. a detailed invesfmeht proglsm'fbr the years
©1988-1997 ‘and. estimates of investments
required in the follow1nq decade,_.and._

£. a program for:use-of waterfront lands: not
required for maritime activity. such as
commerc1a1 waterfront: developments and
Jndustrlal p!ant locarlons,

(5)_:recommendatlons on the - short term measures to be
adopted for expestlng port services during im-
plementatlon of the proposed port developments,
"and- .

{6) *terms df;réferenceICOmprising'definitions'of the
objectives, sr0p@, budget, and time frame for pro-

fessional services needed to expedite the next .
- .steps in implementation of the recommended program.
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I1I. SCOPE OF SERVICES

A. -General‘

The Consui;ants_,shall pexform all field investigations,
econcmic and_eﬁyironméntal studies; engineeting analyses, and
other work specified herein, as required, to attain the
objectives 'given .in ?art Ii hereof. in £he conduct of these
tasks, the Consultants shall work closely with the Ministry of
TranSpprt and Tglecommﬁnications {MTT}, the Ministry of Public
Works (MOP}, and EMPORCHI, wﬁich will assign counterparts to work
with ﬁﬁe Consultants and will provide the data, sérvices, ~and
' facilities §ut1ined'ih'Pért_IV hefeof. The Consultants shall be.
'solelY-responsible, howaver, for the_interpretatidn‘of-all data
~and servides received and for the findings and reéommendafions in
their féports. |

The . geographic_area to be covered by-physiéal port develép—
ment - planhing to be conducted. by the Consultants shall be rthe
land and water areas .under the jurisdiction of EMPORCHI ini the
.ports of San Anﬁonion'and Valéaraiso; thé immediate surroundings
that consﬁitﬁte the terminal environment, and the artérial access
| Conﬁections (rbéd and'raii).on_which the fﬁnctioning of terminéls
withiﬁ_the pOrt'will depend; ~ ‘The geoéréphic area to be covered
.b? traffic and‘the‘goéio—ecbnomiC analyses tO_bé coﬁdu¢£ed by the
Consultants ‘shall be the ;ributary aréa of the t&b'pbrts, in;'
cludiné the metrbpolitan area of Santiago and other inland ori-

gins aﬁd‘destinatiOns of maritime commerce served by the ports.
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Basic ihformatibn oﬁ”inlahd‘ﬁrénsport rélaﬁéd to the_ ports
and _‘fdrecasts of mafitime_:trade through San Antonlo and
Valpaﬁaiso will Be prov1ded to the Conaultants from results of
the *Intermodal Corridor St@dy" beihg conducted under separate
ébntréct' by - MTT, .These-resulté méy require‘revision to  take
account = of chanqés in trade or terminal condltlons which may
affect. the distriﬁutlon of frelght among the 'ports; lthé
ConSulténts shall be responsible‘for réviéiﬁg and extending the

forecasts as appropriate.

B. Field Investigations

1. Data Review and WorktProgram

The Consultanﬁs sﬁail..révieQ ‘the .available records  Qﬁ
'physiéal Conditions in the ports of San Antonlo and Valparalso
(see Part 1V hereof) and complle all materlal necessary to make a
detalled analySLS of earthquake damaqe. ThlS shall include com-
pllatlon of combined bathymetry and topography maps of the porté
and surroundlng areas; surveyed structural damage, and sufface'
deférmations,_ These maps should be Compared tb_ pre—existinéf
plans of Ehe poréé; and any pze existing 1eve1:.lines' in the
3coastél éréa between ‘San Antonlo should be Lesurveyed for 'evi—.

-dence of reglonal substdence or Upllft. |
Th@ Consultants shall also make a prellmxnary assessment of
ail. seismic source¢, coverlng both lnferplate and 1ntrépléte

faults 51gn1f1cant to the ports. ThlS shall comprlse a review of
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histotical seismicity and anlysis of data compiled by the
Univérsity of Chile's seismic network, an assessment of the
"seismic -‘gap” Loncept, of field work —on terrestrial faulté
{intraplate}; and an asses%mgnt of the tsunami poteﬁtial. The
results of this investigation shall be an assesément of probablé
maximdm earthquaké, recurrence of 1arqe. events from various
.sources, 'éxpect¢d_ ground _accelerations in future :eQents frém
varioué:SGHrées, and estihates on frequency of damaglng tsunamis.
‘Wiﬁhih.the.first.monﬁh of these lnvestlgatlons, the Consul-
tants Shail p:epafe a program and budget for fieldwérk remaining
to be:.ﬁndértakeﬁ in'order to provide a basis for the _anaiyses
'butlihédjih'Sections 111-¢,. =g, and -F below; The program and
3budget:shéll comprisé subsurface exéiorations and structural in;
'vestiqatibns, as olutlined in 2 and 3 of this éection, .and any
other fiéidWork deehed neééssary by the Consultants. The Consul-
tants shall submit thls program for comment and approval by the

Client_ and shall. then proceed with executlon of the program as

approved.

2. Subsurface Explorations

The Conéultants' shall undertake borings in - the land and
water éreé# of each pétt so that thé data Coliécﬁed, in combina-
tion wmth subsuLface lnformatlon available from previous investi-
gations, wxll prov1de a sound basis fo; evaluating general
fduhdation conditions for5port develobment‘planhing. This shall

ihélude -selectéd norings and both refraction and reflection
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geophfsieal sUrVe?é ofethe ports. . .

These 'investigations shall promide information Qﬁ_ bedrock
configufafion and'depth . thiekness of.uncon501idated -depoeiﬁe,
and eamnles fog_ evaluatlng the propertles of Foundation' and
embankment materlals. During these 3nvest1gatlons samples Shdll
also be collected for determlnlng the dynamic propertles of the.

foundatlon and embankment materials.

3. Structural Investigations

-1nveetiga£iens of the structural condition of all prlnCLpal
inseallatione-in the ports (e q berths and breakwaters) shall be
'-undertaken to determlne the strengths of structural materials and
to make an assessment of the state -and rate of deterloratlon in
critical areas. Tne_ Consultants shall take core'.samples.‘of
concrete and masonry at typlcal locatlons, conduct lnspectlons by
divers,. plot underwater surface deformatlons and condnct'such
sample - tests as may be deemed necessary by the Consultants Afor

the analyses requ1red.

C. Analysis of Structural Damage_and“Optibns

1. Diagnosis of Demage'Causes

The'.Consultaan shall. analyze all data obtalned from  the
_field 1nvestlgatlons outllned in Sectxon III -B above and 'from
”drewings -and..design lnformatlon- avallable on ,existlng port

'facilitiesl'; to dlagnose the causes of structural damage and, in’
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pafticular;zvthe Conditidns and. factofs'responsible for dif-
ferehces in ;hé level of damage sustained by different port
structures. This “shall includeievaluétioh.of such aspects as
origiﬁal structural design loads and assumptions, physical con-
dition of key structural elements, CharaCtELlsthS of underlylng
.rock,--soil, and embankment materials, dlstance from earthguake
source, direction of Strong motlions, etc.

_T ie’ results of this analysls shall be presented in detail in
the'Consultants'-Interlm Repo:t, giving their dlagnost1c ‘findings

on each major structure in the ports.

2. Life Expectancy of Structures

=BaSgd- on - the foregoing,. the Consglﬁants shall.assess. the
poséibility'of remedial measureé_or':epairs fhat could be under—
taken to extend the useful life of damaged port fa01]1t1es. -The
' Cénsuitants' shall also 1nvest1gate the effects an the - ex;sting
-poft étructures of ‘tidal movements, currents, .wave action,
‘possible future earth tremors,'veSSel and.éargo operations, truck
énd _rail traffic, and 6ther factors that hay COntribﬁte to the
pfogressivp deterioration of port'installatibns.

The above lnveetlgatlons shall .be used by the Consultants in
a. detonmlnatlon of the remalnlng useful life {WLth and without
repair work, - thLC approprlate) for each berth and for all other
méjor sﬁrﬂctqres ‘within the two ports. ._ThE_principal factors
Ednsidefed in this - analysis and the reasoning that has beeﬁ

empIOYed‘ih reaching cbnclusions shall be presented in det;il'for
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every structure estimated by the Consultants to have a useful

life expectancy of less than ten years.

3,  Structural Alternatives and Risks

The information obtained on. Site-COndiriOns ‘and existing
faeilities: Wlthln the two ports shall be used by the Consultants
in Drellmlnary englneerlng analyses for typical .future. port
insballatlons, for three'pu:poses;

“(a) T to develop seismic de51gn crlterla for aseismic

-de51gn of selected port fac11;t1es, .

(b) to deflne the desmgn conflguratlon(s) of wharves -

and .related. structures best suited for terminal
installations’ in typical locations where future
aevelopment may be conSLdered in each port; and

{c) to prOVLde a ba51s for estlmatlng the sfructure

‘costs of alternative development. schemes to be
evaluated ‘under Section III-E below.

These englreerlng analyses shall lnclude review of avallable
strong motlon_data, evaluatlon of response spectra and ‘dynamic
‘analyses, ‘to .be used in a review .of alternatlve--structural
solutlons assorlated w1th varlous levels of. reSLStance to SElSmlC
exposure. - Pxev10us analyses have .squested that it may be
aPPropriate to' consider more than one level of resiStance to
'earthquake shock in, the future de51gn of port facxlltles, ‘as this
may offer an econom1ca1 alternatlve to - exrzemely hlgh costs of
'structures if a11 were to be deelgned to resxst max;mum expected-

earthquakes. The concept of "high aselsmlc bertn(s)" should be'

further explered,- in -order to .prOVldE -assured operational
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CaP?CitY of a-certaih levél‘in.éach of the ports, while " other
faCilities may be designed against smaller .earthquake ground
motions. | |

This_erk should provide a basis for recommendations by - the
Consu}taﬁts : on . -the ievel of "acCeptabie risk" to Aseisﬁic
axposure; which wili haVe important impliéations fér_deﬁermining
overall . cost and dggign of the progrém. Risk analysis _methods
shall be emblbyed in théée evaluations, -which shall cbnstifﬁte
thé first cycle in a multl phased approach; | .ubsequent cycles
shall be undertaken-at 1ater stages, durlng the design phase of
'individual.éémpOnénts oflthe proposéd development.

'Pre;imiﬁary engineering deéigns fgr wharves énd related
struétures shail'be based on analyses of subsurface and seé con-
ditibhs,- draft'and size of typicai vessels to be Served,_approp~
_fiate- live loads  :for cargo tranéfer -operétions,. ahd land
txansport requirements. ) The Consultants shall prepare typical
:cross sectlons of alternative wharf structures, definihg. prin-
cipalf dimensions and types of materials and cOmpoﬁenté to be
‘ébnéidexéd, : £aking. into account construction ‘methods and
materials available “locally as well as others that might be
impdrfed In this analysis the Consultants shall consider the
histdry, of port constructlon in Chlle over the past two decades
énd:pfopose, where appropriate, the 1ntroductlon of modern .con-

struction methods and materials that have ~been--deyeloped and

testediélsewhare.
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The foreqoxng prellmlnary enqlnuerlng analYSlS shall result
in the selection of one or more "typlcal sectlon( " | fo: ‘berth
constructlon,- as considered mos.t approprlate and‘econdﬁical by:
.the_ C;hsulténts for each general ioqétion at.whiéh hew terminal
cqhstructibn' may be considered'ih thé devglopment plan. _Thése
."tfpigal .secfidns" 'shall be used in'the:preparéti¢n' of  §1teru
nétiye layouts for poit déveldpmént schemes énd_inithe eétihatiﬁg
of quantitiés and costs.for principal categories:éf Cbnstruction
méteriéis and work, which.shall be used as a basis for'estébliéhf
ihg. unit COsﬁs in the evaluation of altelnatlves 'and--ih. the

preparatlon of the proposed lnvestment program..

' D. Determination of Operational Needs

1. Maritime Transport Projections

The "Multimodal Corridor'Study“_{séé_éectidns I11-A-and IV-A
“hereof)':is ekpected to produce forecasts of © marltlme cargd_

_generated in both domestlc and foreign. trade through the ports of

San Antonio- and‘Valparalso ' Tnese forecasts,. based on orlgln/

destinagion data for 1984, will be for the calendar vears 1990
1995, 2000, and 2010.

' The Consultantsishail aﬁélyze_ the'fofécasts prebared in the
~ "Multimodal éorridor'Study", . revise andrextend:theh as aﬂpyopm_
riate;. and: adapt them to the needs of the Cbnsultahts' port
fdevelopment planning work. In addltlon, “the Lonsultants shall

‘collect ~and 'rev*ew all avallable data on exxstlng and pLOPOSEd
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shipping serv1ces, with particular ref@rehce to ﬁroposed changes
in the operatlng patterns of container lines in trade with the
Southern Cone.

- On theVbQSis of this ahalysis,.the Consultants ghgll prepare
;heir- own | projections of vessél calls, Iikely..sizes and
. operatibnal'cﬁaracte:iStics of vessels, container‘movements, and
terminal Qpeﬁéting requirements fot.the years 1990, 1995,' 2000,
and 2010. .TheSe projeCtions_shéll be'preéénted in “"ranges",
‘ ﬁéking- intd ‘account the sensitivity of Chiiean e#§0r£s and
imports. to fluctuations in® the pfiée of copper, mineials, and
_6§hef ‘key Jcémmoditiés. ' The lower range shall reflect a
‘cdhéervativg yiew of Chile's economic and foreign ?rade prospects
and‘thé‘upper tange shall reflect aﬁ.optimistic view, as defined
byﬁ'the fesp@nsible'economid planning agendies'of the deernmént

of Chile.

2. Intermodal and Inland Access Options

The Coﬁsultants shall review and analyze'the-findihqs: and
fecdmmendations of the "Multimodal Corridor Study" with ;egard to
the | land : .transport conhebtions to each port, the  access
‘requirements DY rail and road, and the options considered in
assessxng pOLt terminal conditions. Clearly the Corfidor_stﬁdy
~will have - to be based on assumptlons Legardlng phy51ca1 condi-
Htioﬁé: in each port whlch may no 1onger be valld at the tlme the
Conguitants begin the evaluatlon of alternatlve development

schemes in accordance with Section I[I1-E ‘hereof. The Consultants
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shall therefore review those assumptions-and draw- their  own
conclusions as to the ground transportatiohn avallable to serve

each of the two ports.

3. Phased ?ransfer to New Eacilitieé

Interim measures by MOP and E%PORCHI are belng taken at both
San Antonio and Valparalso to ensure the continuous and effJCLent
servicinq‘of.maritlme trade, desplte the damage susﬁalned-by ter-
miﬁal- fac111tles in"tﬁe fecent earthquake. These' intérim
measures will be hlghly lmportant f01 commerqul port operatlons
_un£i1 ﬂéw' ﬁaciiities have beén installed . and' hév&" become
.operationalr' |
.It is'.lmportant that alt plannlng for port development ét
San .AntOnio' and Valoaralso take into _account ftH E operatlng
rgquirements at éxisting port termihals and that the alternatlvg
schemes Lo be assessed env1510ﬂ a phased transfer of “bpefatiOns 
to new_fac111t1es.: The Consultants shall make sperlflc recommen—_
détions ‘régarding the maintenance of port“serVLCe capabllltmes
~and the-trahsitioﬁ from-old to new-facilitiés'to minimize inter-
feréﬁce . between on+§oiﬁg " port opefations and .pfopoéed

construction and repair activities.

E. Altérnative Port Development Schemes

1. Preparation 9£_A1£ernatiﬁé.LaYOuts

' On  the basis of findings resulting from the work described
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under  Sections II1-B, -C, and -D above, the Consultants shall
prepare alternatlve layouts for the physical deve]opment of ter-
minal' facilities and related 1nstallatlons in each of the two
pofts, takinél into account the maximum projected cargo traffic
for the.year'2010'and”resﬁltinq requirements for vessel berths,
.1;nd areas for .terminél operations, navigationél. accéss;
circulation by land tfansport modes, and auxiliary facility
needs. |
The layouts shall be prepared_at a scale of 1:2000 {or such
other scale_:as may be agreed upon with the Client), ‘based on
mapé}' charts, and aerial photography - to be prov1ded to the
Consuitahts; |
In the preparation of these layouts, the Consultants shall
.qive due con51deration to the general criterié given in Section
II_ above and to the structural alternatives and risks defined in
ccordanre with bectlon 11i-C-3. Efforts shall bhe made tO dev1se
'termlnal arranqements which take maximum-advantage of the'natural
- and .man made enVLronment in each port, provide for Safgty and
éfficiency in port operatlon, and minimize adverée'environmental
'impacﬁ-fbn residential and recreational areas in thé vicinity of
the terminals. |
The alternat;ve port layouts for the year_2010 shall be ana-
lyzed and modified in aCcordance.with Sections II1I-E-2 and =3

below,



9. Functional Analysis

For each majoi'éategory 6f:Cargo opepation.in the pdrts;.the
Consultanté shal1'prepare preliminary estimateé.of spadé-réquirea
ﬁéntsf and sketdh'layduts of térmihal confiquratidns; Lo énSure'
.efficiéncy of transfer operatiohs':énd_.inntransit Sﬁéfégé,
provisidns-:fof mediumlto loﬁg~£ermlstoragé_ whe:e épprdpriate’_
speedy eﬁtry and exit for iand"”txahsport “modes, étc; These
sketch '1ayquts shall be adapted to the physical'cbnstréints._dﬁ
céndidate siteé in.each éort, préViding a realistiC; bdsié ifor
fﬁnttiqnal analyses of terminal installations in . alternative
locations. |

\ihfthe s tudy 6f'altérnativas for EUtu:ejcontaiher- installa-
tions, particular attention shail'bé §i§én'to- sea  conditions’
affecting  the motion of vesselsT,While.atfberﬁh'fand ﬁtét the’
effécts of- such véssélzﬁotioﬁs':on .the -effiCiency/saféty of
loading and diéchargé 6peratioﬁs uéihg " dock-mounted _cont&iner
_ cfénés} | | | |

" In the: layout of pfoposed po;t'términal,instéllaticns, ﬁhe
Consulﬁants‘shail éoﬂsiderﬁpossibilities of much_greatér ﬁpfivaﬁe'
sector participation ih'investments thén has been cuStqméfy .ih'
the past;' Space.a11bcations'énd térhihal configurations shall be
~adapted tb encourage sﬁch_pérticipatioﬁ.” ”

Ih"the layoﬁt of achSs and circdlation patterns forzuiand
;rapsﬁort :mddes, :partiéﬁlar considération shall be given to ther

“.relative share of movemeénts by rail and .by “truck, possible
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changes in these relationéhips over fﬁe next twé decadeé, .aﬁd
approprtate space ‘allocations for rail and truck dpefaﬁidns
‘(inclﬁdinq' waitihg  lines,  parking areas, yard and swiﬁéhiné
areas, etc.) |

While-_thglfOCUS of functional analyées to be conducted Dby
the  COnsu1tantq éhall'be bn domeqtic and internaﬁiénal mariiime
commerce, the space requ1rements for other operations w1th1n the
ports of San‘Antonio and'Valparaiso_shall also be taken into
account:' these'shali include (but not be.limitéd ﬁo) operations
of the Chilean Navy, commercial fishing, ship re?air activities,

and recreatiocnal craft.

3. Phasing and Costing

'Thé -alternativé layouts prepared.for projected traffic in
thé :yéar 2010 shall thén_be analyzed by the Consultants for
advantages ~and disadvantages in.phased.implementatioh and for
relatlve conbtructlon costq._

Taklnq ‘into. account cuxrent operatlonal needs aﬁd the useful
life -expectancy. of ex1stlng structures, the Consultants shall
deﬁerminé the sequence of developments best suited for the prin-
‘cipai. éiternative layouts under consideration, aésessing ~the
Opéﬁatiohal and technical pfbblems that would be encountefed
dhring démolition,  ﬁhe'répair of existinq and/or construction of
new facilities, as’ requlred for edch scheme.

The Consultants shall also prepare prellmlnary estlmates 6f

constructlon and equipment costs, based the = structural



alternaﬁives considered  most apprbpr;ate ‘for .proposed
installaticns- at' their specifi¢ locatidns 'wifhin eadh port.
rThese' estimates sﬁall_include both pérmaﬂeht port "installatibns
and the interim or teﬁébrary structufes required‘to'maintaih port

traffic ‘and transfer . operations at minimum levels during : the

demolitioﬁ; repalir, or 'constructidn of facilities.. In makihg
these analyses, the ‘Consultants shall draw. upon estimates
prepared in C-1 of probable damage from natural events; these

probabilities shéll be incorporated in the analysis. of = construc-

tion costs.

4. Selection of Preferred Alternative

The Coﬁsultantf‘ghall.éompare_fhe alﬁernativé.écbémes ‘con- .
sidered moéﬁrefficient_and.éppfopriate fér-future devel§pmen£  of'
'thel pofts of San Antonio éhd Valéaraiso'on'ﬁhe baSisI of their
socio-economic costs. This evéluation'shall~bé performed First
for all facilities reqﬁi:ed to be cohpiéted ‘in  the ”altéfhaﬁive
'séhemes dufing the first téh yéars‘ of the. port ‘déVe}épment
progfam, .i.e,' to satlsfy trafflc requlrements ‘to. the year 2000
The evaluatlon shall then conSLder the schemes still under con51~'
deratlon for the program as-env151oqed during -the first twenty
years, i.e. to satisfy traffic'requiremenﬁs toithe-year'2010,

The Consultants shall determine the least cost Qolutlon (ln
50010 economlc terms) to satlsfy trafflc requirements durlng each
of the above two tlme frames,- taklng 1nto account:capltal costs,

termxnal OQEratlngiand maintenance costs, the cost of 3shipsf



timo while waiting and'while at berth, the cost‘of land ftransport
vehicles twhile'in the port-area, and the costs associated- with
cargoes-while in_transit.

On the baeis of these cost analyses and an evaluation of
envitonmental; ‘urban, and  social iﬁpacts, both positive and
negative, the Consultants shall make recommendatlons as to the
'alternétive (ox alternat:ves)' cons:dered most advantageous fof
port developments at San ‘Antonio and at Valparalso. ' These recom-
mendations shall be preésented in the Consultants Interim Report.

The port develogment recommendatlons shall be reviewed and
dlscussed .at meetlngs to be attended by the- Consultants durlng
whlch all Government agen01es concerned, affected mun1c19a11t1es,
and transportatlon Lnterests will be invited to partlclpate and
comment. Qn the baSlS of subsequent discussions, the Consultants
will. be advised of the.Government's decision regarding the

selected alternative for each port.

5. ScOpe-and Budget for Next Steps

The Consultants shall deflne the scope of feasibility stu~
dies and detalled englneerlng tasks requlred “for the next steps
in preparation of the proposed' flrst stage developnent in the
'p0rts of"éen':hntonio and Varparaiso. To the extent possible,
nthese tasks shall be dovetalled to minimize . the total time
.réqoited ' before oontracts- for constructlon -of.. new poft
installatiOns can be.awarded. Perticular attention shali be

given  to the required level of engineering definition and
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economic _analysis, to ! chfOrm to the rquirementé  of Cinter-
nationayziending aQEncies. _.

These “scope  def;nitions shall‘ be - presentg&" by 'the
Consultants in_the'form 6f.draft-terms of ret erence (comprising
sections on’ background objectives, ahd scope of Services).suit¥
able for use in the soliéitation'of prOQOSéls from cénéultiné‘
firms - and subsequent incorporation into the contract with the
selected consulﬁiné firm. |

Based on theéé draft terms of refererce, the Consultants'
shall prepare man-~-power charts and cost esblmates, assuming prlce.
levels for prof8551onal services that correspond to 1nternat10nal
scales, w1th approprlate provisions for contlngenCLes._ The Con—
sultants shall also present a time achedule for the next- steps in
consultantrselection and contract aéard for professional services

needed.

F. Recommended Port Developments

1. General Development Plans

For the selected alternatlve at each port, the Consultants

shall prepare the follow1ng plans at 1:2000 scale.

(a} .a- general “land ~use plan" 1nd1cat1ng the areas Lo
© 'be allocated to pr1nc;pa1 terminal activities, .
auxiliary port services, port related 1ndustr1es,
commercial fisheries, maintenance and Lepalr
fac111t1es, other urban uses, etc;

~ 155



(b) a "traffic circulation plan", indicating the
right~of~-way dimensions to he reserved for prin-
: 01pa} eccess roads, railroad trackage, public
parking and yard facilities, port entry and egress
controls, and internal traffic management;
(c) a "Pirst Stage'Development Plan®, indicating the
: principal port facilities recommended to bhe con-
“structed by 1992; and
(d). a "Second Stage Development pPlan", indicating the
- principal port facilities recommended to be con-
structed by 1997.

Plans for the  two Stages of proposed development shall
lndlcate key dimensions of ma]or terminal 1nstallat10ns and shall
be accompanled by supplementary drawings showing typlcal Cross
sectlons for proposed whalves and other ma]or lnSLallatlons. The
EWO - stages of development shall reflect the Consultants' recom-

mendatlons regardlng the program of 1mp1ementatlon, discussed in

the‘following-subsection.

2.  Program of Implémentahibn

The damaged condltlon of ex1st1ng port 1nsta11at10ns at San
Antonlo and Valparalso and the continuing process of deteriora-
tlon oauqed by sea action and termlnal operatlons, taken together
with the pOSSlblllty of further earthquake acthlty in the port
:fegion, make it Jmperatlve thdt specxal care be taken in the pro-
qrammlng of port lmprovemenfc to mlnlmlze lmpajrment of marltlme
transport rhrough the EWO ports. The. Consultants shall therefore:
prepare_.a deealled program for ‘the 1mp1ementatlon of proposed

first stage developments,= _Outllnlﬂq safety precautlons and
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tﬁanéifionai arkangements - {including detours,,j _ﬁomporafy
stfﬁctures,. and _related opeLatlng pLocedureq) 3reoomménded ;to
ﬁeduoe costs and hazards du;lnq the demollt;on; .repair, ‘and
‘construct;on of facilities. | | .

A Slmllar program Shdll be outlined, in less detall, for the
impiementatlon of the oroposed second stage developments in each-

port.

3. . Investment RequiremehtS'

The Consultants sHall prepare an 1nvestment program show1ng
theo estlmated capltal costs of all stages of the proposed deve—
1o§ment, thh breakdOWns for gach port showing major fa0111ty and 
équiphént- components, forelgn exchanqe and local currency
réquiroments,_ and 'prOVLSlons for physxcal and prlce contlngen—'
c;és. The estlmates shall include costs of englneﬂrlnq,
_constroction superﬁision, ano:other consulting services required
_for program 1mp1ementatlon.' The Consultants shall 1ndlcate thé
components of the 1nvestment program consxdered most approprlate

. or suitable for private sector participation.

4. -Operational -Recommendations

Taklng into account ohqoing port opéraﬁiooal' heedé as
deflned earlier and the fi;$t stage program  of limplemeﬁtotion'
_montioned' above; rﬁhe . Cooéoltéﬁts shali-. make 'speoifio-
-.rooommeodétiono. ﬁo adapr: termiﬁéi activitiesoforthe::neédé .of

‘demolition, repalr,:-and' oonstruction ‘activities, minimizing
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interference_gnd, to. the extent possible, relatéd cost increases

in both terminal Operat.i.ong and poOrt development.

¢. Time Schedule and Repoits

The Consultants shall mobilize their team in Chile within
one month of  the Starting Date.
The Consultants ‘shall prepare and- submit the following

reports, in the languages and within the time periocds indicated

"helow:
Number of Coples .
. ‘ _ . Calendar
: ~ to MIT to World Bank Months
- Report o _ : ' £rom
‘ - Span. Eng. - Span. Eng. ~ Starting Date’
Inception 6 - 4 - 2 :
Progress : ' 6 - 4 - 4, 6, 8
ITnterim 20 5 - 5 7
‘praft Final .20 5 - 5 9
0 2 5 {*)

Final . 60 2

(*) 30 days after receipt of comments on Draft Final Report.

The InCeEtion Repork shail contain the Consultants' proposed
pxogram' and budget for field investigations {see Section II1I-B

above} .

Progfess ReEorts shall_summarize al1 work completed during
the preceding. - two months, highlighting any unusual problems

encountered, and outline the work scheduled for the next two~

month period.
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The_ Interim . Report shall cover all work performed under

Sectiohé 11148, =C, - ~D, and -E hereof -and shall contain a

detailed deécriptidn "of the recommended development - plan,

together  with baCkg:ound material required for ‘the program's

- justification.

The Draft Final Report shall cover

all work performed under

this assignment and shall be complete and edited, including all

graphics, so that printing of the Final Report can proceed

: without_déléy;

- The Final Report shall reflect the

riate by thé'Cbnsultants'in respohéé“to

the.Govérnment and the World”Bank_Onﬁthe

revisions deemed approp-
comments received from

Draft Final Report.

IV. DATA, SERVICES, AND FACILITIES

FOR THE CONSULTANTS

(to be completed by MTT/MOP/EMPORCHI)
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