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FOREWORD

This is one section of a fifteen volume report
concerning disaster preparedness in Lima, Péru. It
was researched in Lima by a team of disaster specialists
during the period July "= November, 1981, for the Agency
for International Development's Office of U. S. Foreign
Disaster Assistance and USAID Mission in Peru. The report
is supplemented by a considerable number of maps, charts
and resource documents which are located in the USAID/

Peru Disaster Preparedness Resource Library in Lima.

June 1982

This work was done under Contract #PDC-0018-0-00-2075-00

by Robert Gersony, Raymond Lynch and Tony Jackson.
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EXECUTIVE SUMMARY

Although it is admin;stratively a separate unit from the rest of the
City of Lima, El Callao is an integral and vital part of Metropolitan Lima.
It is also, on balance, the area of the city perhaps most vulnerable to
disasters. More than most others in Lima, its soils tend to magaify seismic
waves, thus provoking in the same event greater proportinate damage in
comparison with other city areas. El Callao's vulnerability includes
substantial risk to life and property from Tsunamis. The area contains the
city's highest risk industrial complex -- tlie Port of Callao. Many of the
area's buildings -- including structures intended as precvisional housing
for the population after the 194C earthquake -- are serious fire risks. The

new expansion areas of the city -- called pueblos jévenes -- in El Callao

seem to be the most vulnerable to fires which, in some cases, destroy 507
of some settlements more than once each year.

Because of its importance to the national economy, and because of
its vulnerability to many kinds of inter-related disasters -- earthquakes,
Tsunamis, widespread fires, port explosions, etc. -- El Callao's problems
are the sgpecial focus of this sectiom.

The Port of Callas

One of 25 national ports, the Port of Callao handles more than 557%
of national imports, and a total of 20% of tonnage handled by all ports. As
75% of Peru's industry is based in Lima, port operations are key to the
national economy. The port gontains numerous grain silos; gas and chemical
storage areas; warehouses sheltering flammable raw materials; and a t;o-
kilometer 14" - 16" propane line containing at all times a load of 1,350 barrels
of LPG. Port officials exprecsed two areas of need in which, they assert,

disaster mitigation activities are possible:
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(a) The need for automatic electrical cutoff of all port
facilities when seismic movement passes the equivalent of 3.0 Richter.
Especially because of multiple risks of fires and explosions caused by risky
electrical installations, and the consequent risk of major disaster, the
officials endorse the installation of an accelerograph at ELECTRO-LIMA's
La Marina sub-station.

(b) ’The need for objective security assessments by an outside
expert. For example, there i1s some disagreement among security officials
about the type of equipment needed to remove hazardous accumulations of fuel-
sludge inside the port's wave-breakers. In anothar case, a number of the
port officials believe that propane installations are inadequately protected
and represent a danger for the entire port; an objective outside assessment
is suggested to establish the facts tc assist security officials in
persuvading other authorities of this danger.

In case of an actual eartnquake, it is recommendFd that USAID/

Peru include among its immediate priority activities an assessment of the
impact of the disaster on the port, and a draft checklist is provided for

this purpose. Assistance to the port in establishing operations is re~-
commended as a priority within the post-disaster assistance options, especially
if the SEABEES or Army Corps of Engineers are available.

La Punta and Port of Callao Evacuation Needs

El Callao, at present, does not have a plan for life~-saving
evacuation of the civilian population in the event of Tsunami. Primary
responsitility for these functions rests with the National Civil Defense
System, although the Peruvian Navy has many key installations in the zone.
Tsunamis could be generated by earthquakes immediately off-shore, in which

case the maximum warning period before landfall of a Tsuunami would be 20 to
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30 minutes; or they could be generated elsewhere in the Pacific, in which
case up to 12 hours or more of alert could be expected.

Such events have occurred before in Peru's history. In 1746, for
example, two Teunami waves destroyed much of El Callao about ninety minutes
after an off-shore earthquake. Of the area's 5,000 inhabitants, only 2CO
reportedly survived. Nineteen vessels were destroyed, and one was carried
1} kilometers inland.

In recent times, there have been false warnings leading to panic,
evacuation and looting (1980); failed attempts at evacuation after an actual
earthquake (1974); and one actual warning by the Hawaii Tsunami Control
Center which was not acted upon as late as three hours before predicted
landfall (1979).. While Tsunamis did not occur in any of these events, they
demonstrated the need for some type of alert system and evacuaticn plan.

One vertical evacuation plan suggested by a recent study, and a
second ''seven boint".evacuation plan suggestad by local ogficials, are
discussed in this study. Ac present, the 'seven pcint" proposal seems more
desirable. The main purpose of the discussion 1is to suggest some of the
proposes alternatives for further consideration and development. It is
recommended that USAID remain involved in this area under further phases of

i

Disaster Preparedness Program.
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INTRODUCTION

Although it is administratively a separate unit from the rest of
the City of Lima, El Callav is an integral and vital part of Metropolitan
Lima. It is also, on balance, the area of the city perhaps most vulnerable
to disasters. More than most others.in Lima, its soils tend to magnify
seismic waves, thus provoking in the same event greater proportinate
damage in comparison with other city areas. El Callao's vulnerability
includes substantial risk to life and property in the event of Tsunamis. The
area contains the city's highest risk industrial complex ~- the Port of Callao,
Many of the area's houses -- including structures intended as provisional
housing for the population after the 1940 earthquake -- are serious fire risks.
The new expansion areas of the city -- called pueblos jévenes -- in El Callao
seem to be the most vulnerable to fires which, in some cases, destroy 50Z of
some settlements more than once each year.

Because of its importance to the national economy, and because of
its vulnerability to many kinds of disasters -- earthquakes, Tsunamis,
widespread fires, port explosions, etc. -- El Callao's unique protlems are the
special focus of this section. Because its many vulnerabilities are linked
together, they are integrated into this section even though, in theory, they
correspond to some other sectors included in this overall review.

Aerial Map A illustrates the configuration of El Callao from the
air, while Map B provides a panoramic view of the area. El Callao province
contains a population of about 265,000 persons, according to the 1981
census. About 5,500 persons reside in the peninsula, called La Punta,
which stretches like a hook into the sea; another 5,000 - 10,000 are employed

in the Port of Callao.
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This description will focus primarily omn two aspects of El Callao:

the port, and La Punta, with occasional reference to other areas of the

province.
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THE PORT OF CALLAO INFRASTRUCTURE SECURITY

- General Description

Although it is only one of about twenty-five national ports,

El Callao alone handles more than 20%7 of the tonnage which moves through
Peru's seaports. While its share of exports is not very high, it may handle
more than 55% of the country's imports, including important raw materials
for national industry. The degree of industry's dependence on this
port is substantial: over 75% of Peru's manufacturing industry is based in
Lima and El Callao and depends, almost exclusively, on the Callao Port.
Much of the 25% of Peru's population which resides in Metropolitan Lima
depends on the Port of Callao for some of its basic foods, such as the
wheat, whose flour provides two of the City's mairn staples: bread and
noodles.

Map C, at the following page, illustrates the distribution of
major national seaports and describes the major products managed by each.

Appendix I, extracted for Puertos del Perd, an encyclopedia of information

about Peru's seaports, provides detailed information about El Callao Port:
its history, cargo, warehousing, handling equipment, navigational data and
detailed maps. This brief description provides information in great
detail, and although the book from which it is drawn was published in 1973,
its data is generally current. For more current cargo handling history,
Chart I provides shipping tonnages for 1980 for not only Callao, but for
all major Peruvian seaports.

Additional data (see Appendix II) was provided in April, 1981, by
the Port Authority -- ENAPU-PERU -~ to the U.S. Agricultural Attache, as

part of a routine survey of port resources conducted in behalf of the
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Embassy.

The data provided covers the following areas:

— Principal bulk grain importing ports of Peru;

-- Grain storage capacity, by port, in metric tonms;

-~ Grain storage capacity by private sector flour mill;

~- Grain storage capacity - ONAA (National Food Assistance Office);

-- Detailed storage capacity for private sector;

-~ Soyabean o1l storage capacity, by private sector processor;

-~ Grain and oil storage capacity - expansion plans for future;

Reference should also be made to the Lima Food Supply Study of
the food sector of this study for further, up-to-date data on processing,
storage and handling capacity of various elemeﬁts of the food processing
chain in Peru.

Two books from which the foregoing data has been drawn are
supplementary volumes tc this study. They are:

(a) Puertos_del Perd, published by the Empresa Nacional de

Duertos del Pardl - ENAPU-PERU, and

(b) Memoria EMAPU - 1980, the Port Management Agency's annual

report of activitias.

Five maps (Maps D, E, F, G and H) describing different aspects of
port operations are also a part of this study. They illustrate the Port's
elecirical systems, buildings and warehouses, overall layout and planned
expansions, and some of its serious vulnerability zones.

The port area and its immediate environs contain some major
warehousing areas: a number of significant grain silos; gas and chemical

storage tanks; propane, gasoline and other major fuel storage tanks;

(9)



warehouses sheltering flammable raw materials; and a 14 - 16 inch fuel line,
running from the petrol storage tanks into the sea (see Map D, Plan of Port).
This two-kilometer pipeline contains, for example, a load of 1,350 barrels
of liquid propane gas: the lire is maintained full at all times, as the

port does not possess the equipment required to expel the LPG from the line.
Running along the same structure as the pipeline is a 10,000 volt power line,
for which there is a electrical sub-station built at sea, as indicated on
the map.

There are a number of electrical sub-stations in the Callao area.
However, one principal sub-station, called '"LA MARINA", is the control point
for the entire zone. Like all ELECTRO-LIMA installations, it continues to
provide current unless a massive short-circuit is produced in the area, at
which time automatic shutdown procedures should begin.

The Port of Callao is part of the ENAPU-PERU national network.
ENAPU-PERU is a decentraliéed, Government-;wned and operated corporation,
with its own Board of Directors. Although in theory each port has its owm
management, it seems that the national directors take a particular and
direct interest in El1 Callao's operationms.

The port has not suffered much damage in modern times through
natural disasters. The 1974 earthquake had the greatest effect of all on
them, including the 1940 earthquake: but the damage was limited. One tower
collapsed; the columns of the port's 600 cubic meter elevated ﬁater tank
were twisted, but the tank did not crack or collapse; the water and sewage
system broke down, but was repairable; some piers and piles settled a bit.
Otherwise, port operations continued fairly normally. Port authorities

had expected more damage, because much of the installation is built on
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reclaimed land.

Port security officials felt that a description of wind patterns
was lmportant to an understanding of their problems: from November throuzh
April, winds tend to be northerly, blowing gas fumes (and potential fires)
out to sea, From May through October, however, winds tend to be southerly,
blowing towards, or into, the purt.

The port used to have 1its own independent system for gemerating
electricity through diesel generators. As ELECTRO-LIMA's service became
reliable, the port was put under pressure to "loan" these generators to

pueblos jdvenes, new settlements on the outskirts of the city, which still

did not have direct electrical services. Over the course of the years,
ENAPU-PERU lost control of the equipment and the port now has no standby
electrical generation equipment. They will try, in the coming years, to
include in their budgets funds for three 500 KVA generators, so that

ﬁort operations can continue regardless of ELECTRO-LIMA's service. But

the hope of seeing the units installed seemed fairly remote at the time port
officials were contacted.

Comscious of the comstant dangers faced by the port and, consequently,
by the employees and local residents around the Port, highly developed security
resources have evolved around this area. Each major company has a security
division. For example, the Port Authority itself has an elaborate security
staff. Each of the petrol companies -- PETRO-PERU (which handles propane
and other fuels), SHELL, MOBIL-OIL, and TEXACO have security personnel. And
all of the security chiefs have formed a Port Security Committee, which
functions under the ioordination of the Port's own Security Division Director,

Ing. Ricardo Deguezala de la Flor.
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Due to some conflicts concerning the degree of security which has
been attained by some member companies, Security Committee meetings, dependinag

on the subject on the agenda, tend to be selectively attended.

- Vulnerabilities of the Port

An inventory of vulnerabilities of the Port of Callao -- not
including the other companies described in the foregoing paragraphs =
was carried out in March 1981, by a commission comprised of various security
officials and engineers. The final product of its work, is a supplementary
volume to this study. However, in the following paragraphs, the
vulnerabilities of the port and of the area immediately surrounding it,
are summarized.

The vulnerabilities of the greater port area are the concern of
all of the companies and institutions whose installations are located there,
as the security-interdepsndence among them has been recognized.

The port itself, for example, has several major silos filled with
grain and often with explosive grain dust. Located nearby the silos are
storage tanks for highly flammable chemicals and gases. Although the
propane~fuel line described earlier in tﬁis report is used principally
by PETRO-PERU, thg property belongs to the port, which must be responsible
for its safe-keeping. A fire or explosion near the line places not only the
line at risk, but also the large fuel storage tanks ueld not only by PETRO-
PERU but by the other private sector corporations mentioned earlier.

The sources of concentrated heat or sparks are multiple: there
are provisional and defective electrical lines throughout the port area itself,

all capable of emitting cparks which could set off fires and/or explosionms.

In a severe earthquake, the danger would increase many times. In the port's
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warehouses, cotton, text;les and other commodities which can generate their
own heat and spontaneous combustion are stored. Were two of the kinds of
chemicals and gases to mix in the port area, sufficient heat could be
generated to cause fires and explosions. With about 10,000 persons employed
in the'port area, czrelessness is always a danger. In fact, sparks can be
generated by persons walking, or by two pieces of iron striking each other.

If they have not yet had a major tragedy, say the security officials,

it must be because "Dios es peruano'" -- God is Peruvian,

- Proposals for Miticating Disasters

Port officials suggested two ways in which the natural disaster
and other dangers of the port could be mitigated:

(a) Electrical Cutoff: Most security officilals embrace the

concept of an automatic electrical shutdown for the City as a whole. They
dre not satisfied, however, that the cutoff level proposed for the City is
adequate for the port, and suggested a level corresponding to 2.5 - 3.0
Richter for maximum safety. They feel licttle risk is run with such a cutoff
and that electrical energy can be restored very quickly.

ﬁowévex, the Director of Port‘Sécurity indicated that one such
system would not be enough. He expressed special concern about the propane

line and about the silos/chemical tanks within the port.

The group has suggested that an accelerograph be provided for the
ELECTRO-LIMA Santa Marina Sub-Station which would cut off the flow of
energy at a 3.0 level. (In a later meeting, the BOMBEROS concu;red that a
level of 3.0 - 3.5 would be the best for the zone.) A letter réquesting this
type of system on behalf of the Committee was dispatched to ELECTRO-LIMA.

(b) Objective Securitv Assessment: Though the Security Committee
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meets periodically, it has had twrouble making assessments of specific security

issues to the satisfaction of all members, particularly of those whose security

systems are judged inadequate by the Committee.

Two particular examples were cited:

-- Inside the wave;breakers which protect the port from the sea,

on the northern side, an accumulation, sometimes as thick as two inches, of
fuel-sludge has developed. This flammable material comes from spillages at

the end of the pipeline or at a gasoline-station at-sea, located just off-shore
but within the wave-breakers. All kinds of oil and fuel are trapped there,

and the Security Committee sees this as a fire and explosion danger to the
zone.

Funds were appropriated by the Port for the purchase of rather
costly equipment required to remove the sludge periodically using a suction
tube. However, differences of opinion developed within the Port as to whether
the best type of equipment to get was a mobile, floating suction.unit, or
a stationary one. The argument was of such duration (and was never settled)
that the fiscal year in which the funds had been appropriated elapsed and
the financing was lost.

The proSlem continues, but neither side accepts the judgment of
the other as to which would be the best strategy.

-- All of the Security Chiefs expressed grave concern about the'
PETRO-PERU propane installations (the PETRO-PERU representatives did not
attend the meeting) which, they all agreed, was the greatest security
risk in the zone. There are two specific areas of concern: first, the
propane line, which begins in an area where all the companies have their
installations, runs underground for a part of the way, then above the

the surface; and second, PETRO-PERU has an installation which £ills propane
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cylinders and tanktrucks right in the same storage area. According to the
Chiefs, the security of the installation is inadequate and a danger to all
the companies and their personnel. Some of the representatives said that
they could smell the fuel 300 meters from the cylinder plant. One of

their concerns was that the plant is located at the only evacuation point

from the zone a route which musé serve the employe=s of all of the companies
in a moment of emergency.

As a possible solution for these two dilemmas, the Committee
asked whether USAID could make available an independently-selected security
specialist for a period of two working weeks. All members of the Committee
would have to agree to accept the recommendations of such a specialist, and,
even 1f some refused, the Port Authority wodld have a more formal and
independent basis -— more likely to be recognized in the Ministry -- for
pursuing the matter.

The risk of massive, lethal explosions in the port area is a daily
reality. An explosion in one spot can set off a chain reactiom which could
cause not only a major fire, but a catastrophe which would bring with it loss
of life and extensive loss of property. It could also paralyze fuel,
industrial, and other economic operations in Lima for a considerable
period. With these risks in mind, the Security Committee suggested the
strengthening of the automatic electrical cutoff system and the provision
of an independent expert. Private corporations in the United States have
offered to provide such expertise. The problem is that a representative
of any of the corporations is not necessarily accepted as cbjective by

all the others.
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- Recommended USAID Post-Disaster Operations

There are three aspects of port operations which will be of
direct interest to USAID:

1. Assessment of Damage and Needs: At the earliest point, as

part of USAID's disaster assessmeat operations, the damage sustained by the

port and its operational capacity should be verified. A checklist, prepared
at a recent OFDA Seminar, appears as Chart II at the next page and includes

some suggested points to cover.

2. Receipt of USAID Cargo: USAID will want to verify as quickly

as possible after the earthquake whether the port would be capable of handling
relief cargo which might be dispatched by sea to Peru even though emergency
relief supplies might not be shipped in that manner. The information will

be an important component of the formulation of an overall response

strategy.

3. Direct Assistance to Port: PBecause it is so vital to the City

USAID might want to consider the Port as a possible candidate for emergency
engineering assistance, such as can be provided by the U.S. Army Corps of
Engineers or the SEABEES. These teams could assist in accomplishing
provisional repairs which will permit more active port operations. In
Dominica, the SEABEES erected a large double-warehouse for the port, all of
whose warehouses were destroyed in Hurricane David. These warehouses
permitted relief supplies arriving by sea to be handled with adequate
protection against the rain and with improved security.

It is unlikely that USAID would provide generator assistance to
the Port. In the event that this is viewed as desirable, however, it should
be noted that all port systems operate on a 220V/60 cycle system except the

silos, wich are operated on a 440V system.
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Port authorities will quickly decide whether some shipments will
have to be diverted from arrival at Callao to some of their other ports.

Puertos del Perd, (Separate Accompanying Volume 5).
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CHART II

EMERGENCY SEAPORT OPERATIONS

CHECKLIST*

1. In general terms, what damages has the Port suffered?

2. Is the port operational during daylight hours

hours of darkness

3. Working hours of Customs Authorities

4. What is the Port's history of turnover time? What effect did the

disaster have on turnover time?

5. Has agreement of port authorities on clearance and priority berthing

be gained?

6. Has waiver of fees, duties and charges on delivering ships and on

donated disaster items been gained?

7. Can Port handle containerized shipments? (Dimensions, if limited:
Can Port handle roll-on/roll-off shipping stock? (Dimensions, if

limited: )

In providing data on damage and operatiomns, it is suggested that

reference be made to the Map/Port‘Plan which is a part of this report.

*As presented by Milton D. Freundel on behalf of the Management Sub-~Committee,
Office of Foreign Disaster Assistance (OFDA)/USAID Post-Disaster Assessment
Techniques Seminar, Jume 1 - 2, 1981, Washington D.C.
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LA PUNTA AND THE PORT OF CALLAO EVACUATION NEEDS

- Description of the Problem

During the past 400 years, Tsunamis have struck the coast of
Peru on aé least 24 occasions. Because of its configuration and its sea-
level position, parts of El Callao are especially susceptible to Tsunami .
risk.

Tsunamis can be generated in two ways which affect Callao:

(a) Undersea earthquakes off the coast of Peru which reach a
level of 8.0 Richter and above can generate Tsunamis wnich will reach La
Punta, for example, in 20 - 30 minutes. While the population of El
Céllao would know that the earthquake had occurred, it would have no way
of judging whether the event had been of sufficient magnitude to generate
a Tsunami.

(b) Undersea earthquakes elsewhere in the Facific Ocean can
generate Tsunamis. These waves travel across the ocean rapidly (up to
1,000 kilometers per hour, according to one source) and may fall on Callao.
However, because of a control and early warning system in Hawaii, Peru would
normally have at least 12 hours of notice of such a risk.

The waves can strike El Callao's coast at various rates of
intensity and height, and cue researcher has estimated that a height of 16
meters would not be unusual in one of these isolated events.

- Division of Responsibilities in the Zone

The National Civil Defense System is the national agency which
has the responsibility and the authority to order the evacuation of El Callao

with respect to its civiiian population. This is one of the numerous disaster—

related mandates accorded to this important organization.
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Because of its strategic and economic importance, in additiom, two
organizations have considerable influence and expertise, as well as authority,

in the area:

The Armada Peruana -- Peruvian Navy -- has the greatest influence

in the zone. Within El Callao are the main Naval Base (see Port Map)% the

Naval Academy (Escuela Naval), located at the tip of the La Punta peninsula;
the Hydrographic and Navigation Institute (Direccidn de Hidrograffa }
Navegacidn), located right at the neck between La Punta peninsula and the
mainland. Finally, one of the area's major industries, CIMA, a shipyard,
operates under the auspices of the Navy.

The other major authority in the area is the Port Authority,
ENAPU-PERU. While there are several other major corporations in the area
(such as PETRO-PERU, TEXACO, SHELL, MOBIL-OIL, and others), ENAPU--PERU
exerciges normatives authority over them by virtue of their ownershi; of some
of the land and key facilities used by the corporations. However, it should
be noted that the Operations Director of the Port is a retired Naval Officer,
and there appears to be considerable liaison between the two institutions, as

the Port and the Naval Base share the same geographical area.

- History of Tsunamis

It has not been possible under this study to undertake exhaustive
research on previous Tsunamis in Peru. However, for the purpose of general
guidance, a chronological history of major Tsunamis which have affected El
Callao itself appears on the following pages. This information is drawn

directly from a study*entitled, "Proteccidn de Lima Metropolitana ante Sismos

Destructivos”, undertaken by Ing. Julio Kuruiwa H., a National Engineering

* Published study is included in USAID/Peru Disaster Reference Materials Library
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5.1.5 HisTORIA DE Tsunamis EN Lima pespe 1540 HasTA 1375,

" DATOS

1586 Julio

1678 Junio

1746  Octubre

1806 Diciembre

1868 Agosto

09

17

28

0l

13

EFECTOS

En el Callao, las olas invadierdn
300 m. tierra adentro. El mar in
vadié aproximadamente 10 Km2.

El Tsunami causé en el callao y =
otros puertos vecinos muchos es

tragos.

Hora y media después de la acurren
cia de un terremoto local muy des
tructivo, 2 Tsunamis destruyeron
el puerto del Callao.

De 5,000 habitantes que habitaban
en el Callao en aquella &poca sQ
lo sobrevivieron 200. |
Diecinueve barces incluyendo 1las
de guerra fueron destruidos o0 en
callados, uno de ellos fue wvarado
1.5 Km. tierra adentro.

En otros puntos de la costa tam -
bié&n hubo destruccidn especialmen

te Chancay y Huacho.

Varias embarcaciones fueron encon
trados tierra adentro. La ola le
vantd un ancla de tonelada y me -
dia y la depositd sobre la casa -
del capitin del puerto. Las olas

alcanzaron 6 mts. de altura.

Algunos dafios en el Callao, fue -
ron destruidas algunas embarcacio
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1877

1952

1960

1966

Mayo

Noviembzre

Mayo

OCctubre

17

nes pegueias. El Tsunami caus$ gra
ves dafios en la costa de Chile has -
ta Concepcién.

Un Tsunami moderado originado en
Chile causé danos en los muelles.

Tsunami originado en KAMCHATKA in
crements en 2m. el nivel de las -
aguas del callao.

Tsunami originado frente a las cos
+as del Chile, increment$ en 2.20m

el nivel de las aguas en el Callao.

50 minutos desp@es de la ocurren =
cia de un Tsunami destructive con
epicentro a 120 Km. NW. de Lima, -
el nivel de las aguas del Callao -
se increment6 en 3.40 m. La mayor
destruccién fue localizada en Cas-
ma donde fueron afectados varias -

fsbricas de pescado.
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University (UNI) professor with a special interest in disaster planning.

As can be seen on the chart, the earliest recorded Tsunami occurred
in July, 1586, when Tsunami waves reached 300 meters into El Callao, flooding
about ten square kilometers. The most destructive Tsunami occured in
October 1746, when two Tsunami waves destroyed the Port of Callao about ninety
minutes after an off-shore earthquake. Of the area's 5,000 inhabitants,
only 200 survived. Nineteen vessels were destroyed, and one was carried
s kilometers inland.

Since that time, according to the Kuruiwa and other reports,
damage has been minor. However, people are aware of the Tsunami risk. Three
observations concerning Tsunami-related matters were related'during interviews
with Naval and Port officials responsible for the area:

(a) During 1980, the Navy was undertaking some emergency
evacuation simulation exercises elsewhere in Peru, and, perhaps for this
reason, a rumér began in E1 Callao that a Tsunami was coming. Numerous
residents evacuated the area, and widespread looting by others was reported.

(b) In 1974, Lima suffered an earthquake and many residents of La
Punta feared that a Tsunami would be generated. Those who had vehicles began
to evacuate. But within five minutes the one major road which can be used for
vehicular (and pedestrian) evacuation was completely paralyzed. People were
so desperate to leave that they began to drive their cars over the sidewalks,
impeding pedestrian evacuation. In general, the situation was chaotic and
there was little evacuation.

Port authorities reported the same chaotic and unplanned evacuationm,
with vehicles blocking the only thoroughfares through which the population
and the cars themselves could evacuate.

(One electrical engineer reported that falling electrical cables
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remained hot for 15 - 20 minutes after the 1974 earthquake before the
electrical relay system cut off the power. This made pedestrian evacuation
even more dangerous).

(c) One scientific expert reported that in 1979, a 1l2-hour warning
notice was issued by the Tsunami Control Center in Hawaii. As time elapsed
and the warning was not withdrawn, the Navy -- which has evacuation authority
over its own forces -- grdered an evacuation, which was completed about three
hours before the anticipated landfall of the Tsunami. Upon receipt of the
warning from Hawaii, the Naval authorities immediately notified the National
Civil Defense System. However, as of the time that the all-clear signal was
given, under three hours before the anticipated landfall, no public information
had been released.

One of the problems in the area is that there is no wav to signal

any kind of alert or warning. There are no sirenms, flags or other signals,
nor has the population been prepared to receive, understand and act upom any
type of communication. For example, there is no "yellow alert" advising
the population to be alert to the danger and to standby for further word; no
"red alert" signal to advise'of an imminent danger, even though the amount
of warning time between the occurence of the earthquake and land could be
as little as 20 - 30 minutes. There has been no substan£ial education
program, for the public or im the schools about the issue, except that the
Hydfographic and Navigational Institute of the Navy has issued in limited
numbers some bulletins (see Charts III and IV at following pages).

There are also some unknowns in connection with possible Tsunamis.
One, for example, is what the impact of San Lorenzo Island, located right

off the La Punta peninsula, would have on a large wave. Clearly, the
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CHART IV

EDUQUEMONOS PARA ACTUAR
EN SITUACIONES DE EMERGENCIA

SISTEMA-DE-ALERTA:
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TSUNAMI...?

Esta palabra es usada internacionalviente para designar a las
olas que se producen cuando ocurre un movimiento sfsmico
(terremoto) cercano al océano o en el fondo del mismo.

& QUE CARACTERISTICAS TIENE UN TSUNAMI?

Principalmente su alta veiocidad en mar abierto, las
olas pucden desplizarse basta 1,000 kiloinetros por
bora cuando cruzan el ocedno; otra caracteristica es
su extremada longitud de onda y su pequenia altura,

Cuando estas olas llegan a lus costas la velocidad disimi-
nuye, por efecto dc la disminucién de la profundidad
produciéndose un incremento cn su altura, que segin
las caracteristicas de la pendicnte del fondo del mar y
de la playa, pucden alcanzar basta 30 metros.

§ SE HAN PRESENTADO TSUNAMIS EN EL PERU ?

La bistor.a nos dice que si. Desde bace cerca dc 400 aiios este
tipo de olas se ban presentado en nuestras costas unas 24 ve-
ces, ya sean generadas por terremotos submarinos lejanos o

cercanos, siendo estos tiltimos los que ban ocasionado mayo-
ves daflos a la poblacién costera.

¢ ES POSIBLE PREVENIR LOS TSUNAMIS ?
Si es posible.  Para tal fin, existe un SISTEMA

INTERNACIONAL DE ALERTA CONTRA LOS

TSUNAMIS EN EL PACIFICO, del cual forman parte
la mayoria de los pufses que circundan el Ocdano
Pacifico, el Pent es inivmbro de este Sistema por inter-
medio de la Direccion de Hlidrografia y Navegacion de
la Marina de Gueirra. Fl centro de alerta del Sistema se
encuentra en Hauaii-Honolulu. Cuando este centro
emite una alerta, la Direccién de Hidrografia difunde a
Defensa Civil y a todas las Capitanias de Pnerto. De-
fensa Civil posteriormente se encarga de alertar a la po-
blacién civil costera para que tomen las medidas de
precaucién.

¢ QUE OTRAS COSAS DEBEMOS SABER ACERCA DE
LOS TSUNAMIS ?

Que no todos los terremotos causan Tsunamis, pero muchos
de ellos si; cuando Ud. sepa que ha ocurrido un terremoto
en el drea del Océano Pacifico, manténgase alerta para cual-
quier posible comunicacién autorizada.

Que un terremoto ocurrido cn el drea iumediata a la suya
dcheri interpretarse como una advertencia natural de un po-
sible Tsunami; en consccucncia, NO PERMANEZCA EN
AREAS COSTERAS BAJAS LUEGO DE HHABERSE PRO-
DUCIDO UN TERREMOTO LOCAL.

Que ur: Tsunami no cstd compuesto de vna sola onda, sino
de nnaserie de ondas, si Ud. ba sido cvacuado como resulta-
dao de una alerta antorizada, MANTIENGASE ALEJADO
DEL AREA DE PELIGRO MIENTRAS NO FSTE SEGU-
RO QUE HAYA PASADO LA SERIE DE ONDAS COAl-,
PLETAS.

Que la aproximacion ae un Tsunami cs algunas veces prece-
dida por una alza o baja notable de las aguas en la costa, Es-
fo constituye una alerta proporcionada por la naturaleza so-
bre posibles Tsunami y BEBE SER TOMADA EN CUENTA
POR AQUELLOS QUE HABITAN AREAS COSTERAS
BAJAS.

Que cn la actualidad no existe ningiin medio para determi-
nar poradelantado la amplitnd o el tamaio de los Tcunamis
enlocalidades especificas. Un Ts.onami pequesio en una pla-
ya puede volverse giga:tesco a unas pocas millas de distan-
cia, NO SE DEJE ENGANAR POR EL TAMARO INSIG-
NIFICANTE DE UNO DE ELLOS

Que el Sistema de Alerta Contra los Tsunamis no emite aler
tas falsas. CUANDO UNA ALERTA ES EMITIDA, EXIS-
TE UN TSUNAMI EN POTENCIA. El Tsunamsi del mes de
Mayo de 19601nato « 61 personas en Hilo (1iawai), posible-
mente ellos pensaron que era “SOLO FALSA ALARMA™,
Que todos los Tsunamis SON POTENCIALMENTE PELI-
GROSOS, afin cuando no golpeen todo el litoral del Pacifi-
co ni produzcan daiios.

Que nunca SE ACERQUE A LA PLAYA PARA OBSER-
VAR UN TSUNAMI, cuando Ud. puede ver la onda, estard

posiblemente demasiado cerca para que pueda escapar de
ella. -
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L hede o domgpran, LOS TSUNAMIS VISITAN TODAS
(.15 COSTAS DEL PACIFICO.  Esto significa que las aler-
ws le servirdn de ayuda, cualguicra sea el drea donde Ud. ba-
bite. : o

- Que durante una emergencia de Tsumami, los Organisnios
oftciales y otras organizaciones tratardn de salvar vuestra vi-
da. PRESTELES SUMAYOR COOPERACION.

- Quesiel Tsunamies de ORIGEN LEJANO, Ud. estard segu-
70 si se encuentra a DOS KILOMETROS DE LA COSTA Y
A UNA ALTURA MAYOR DE 15 METROS SOBRE EL
NIVEL DEL MAR.

- Quesiel Tsunamies de ORIGEN LOCAL no corrend peligro
sise encuentra A UNA ALTURA MAYOR DE 30 METROS
SOBRE EL NIVEL DEL MAR Y A 2 KILOMETROS DE
LA COSTA.

£

CONTRIBUCION DE LA MARINA DE GUERRA DEL PERU
A DEFENSA CiViIL

T
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direction of the wave would be a variable factor. But questions such as
these have been raised: would the island divert the wave; would it divide
the wave only to have the two sides converge on the peninsula; etc.

Some research is underway at this moment. The United Nations
Disaster Relief Organization -~ UNDRO -- has financed a study by Ing.
Julio Kuruiwa, referred to earlier, principally to determine the Tsunami

risk and advise on evacuation measures.

- Supgested Strategies for Disaster Mitigation

The Kuruiwa Study, whose tentative conclusions have been
disseminated widely by its author in lectures and television appearances,
includes vertical evacuation for immediate emergencies. For example, there
is a tall, modern bank building, which is a strong concrete and steel

structure, at the end of La.Punta. Kuruiwa has suggested tnat this and other

similar future structures be used for vertical evgcuation. Keys to the bank
would be left with a neighbor or watchman, who would be authorized to open
the building in case of emergency.

In the interviews conducted for this study, a few questions
concerning the vertical evacuation scheme emerged repeatedly, as follows:

(a) The Bank building is open during limited hours in the week,
perhaps 40 out of 168 hours per week, or about 257 of the time. During 75%
of the week, the building is closed and business operations are discontinued.
The employment of the bank building as a full-time evacuation strategy raises
questions.

Whether the Bank or building authorities would permit an informal --
or even a formal -- arrangement for opening the building in the middle of the

night is doubted by some who are familiar with security procedures. Whether
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it would occur to people to go to the Bank in the middle of the night, is
another doubt.

(b) People expect after-shocks subsequent to a major earthquake.
They will tend to evacuate buildings, not enter them. The idea of entering
a building while the ground is still shaking 1is not culturally acceptable,
argue critics of the plan. Further, there is a danger of falling glass
and debris as well as risk of other injuries.

(¢) Some argue that people will not be convinced (and some of
them do not themselves appear to be convinced) that such structures can
withstand Tsunamis, whether or not, in fact, they have such strength. As
there have been no strong Tsunamis in 235 years, there are few Tsunami-
veterans around to provide further information.

(d) dchers feel that the strategy 1is good, but that open
vertical parking lots need to be constructed throughout Callao, with special
anti-Tsunami design. However, even advocates for this version of the
vertical evacuation plan feel that it is rather unlikely that such

censtruction will begin, and inthe meantime the area remains without a plan.

-- Suggestions by Other Agencies - "The Seven Point Approach"

The Hydrographic and Navigational Institute of the Peruvian
Navy and some Civil Defense operations officials have tentatively suggested
that an integrated system be implemented which would perform the following
functions:
1. Where possible, alert the population four or five hours in
advance of the possibility of the need to evacuate La Punta, the Port, and

other areas in their environs. This would require a policy-decision for
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activation.*

2. Alert the population of the need to immediately evacuate the
danger zones. This type of alert wculd need to be provided under two
circumstances:

(a) When early warning has been received and, for example, item 1.
abnove, has been implemented, the risk to the population remains high aé
the landfall approaches; and

(b) When the earthquake has occured off the Peruvian Coast and
its level has exceeded the equivalent of Richter 8.0.

(3) Advise the population that the risk, or the event, have passed,
so that residents may safely return to the area.

(4) Safeguard the property of area residents, and insure the
security of Naval, Army and business installations, during evacuation pro-
cedures.

5. Educate the public about Tsunamis through the school system, the

. local Civil Defense organizations, businesses, civic groups, churches, and

* It would not be expected that the entire population would initiate evacuation
if it received a timely warning. For example, Lachman, Tatsuoka, and Bonk, in
Human Behaviour During the Tsunami of Mav 1960 (Science , N.Y. 133 (1961),
1405-1409), provide the results of a survey of behaviour of 327 people from

the area struck by a tsunami in Hawaii. Though 95% of the sample heard the
warning siren four hours before the wave and most had also heard it from

radio and television only 41% evacuated. Fifteen percent (15%) of the
remainder felt thev were in no danger and ignored the signal. Most of those
who did not evacuate waited for some officizl confirmation or instructions and
stayved awake until the impact at 1:00 a.m.

Those who did show adaptive behaviour did not differ significantly from the
other in terms of formal educatiom, but a higher proportion had experienced
a disaster before. Of the various ethnic groups involved ii* the survey, a
higher proportion of Hawaiians evacuated.

It is concluded that disaster warming should be unambiguous and include
specific directions for adaptive measures.
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other organizations. Such education should include instruction on the
interpretation and instructions of the three respective alert-signuls
described in 1., 2., and 3., above; of the security measures to be
implemented under 4. above, and other matters relevant to disaster
preparedness.

6. It appears advisable that, within the National Civil Defense
System, the Director or Acting Director of the Hydrographic and Navigationmal
Institute be given the authority to alert the civilian population to at
least danger-thresh-hold described in 2., above, if not 1., as well.
This delegation would strengthen the Nationmal Civil Defense System, adding
another action-arm to its arsenal of forces mounted to mitigate di;asters.
It would also insure that a technically-competent, local authority,
familiar with the on-the-ground situation in El Callao, can m;ke the
most rapid possible decision in the event of an emergency. The All-Clear
signal described in 3., above, could be reserved to the Nationmal Civil
Defense System or delegated as part of the recommended procedures.

7. Prohibition of Vehicular Evacuation In principle,

officials on-the~scene in La Punta and the Port who were interviewed in the
course of this study recommend that vehicle evacuation be prohibited.

The guiding principle behind this proposed prohibition is that
the purpose of the evacuation is to safeguard human life from the possible
effects of a Tsunami. The primary purpose is not to accelerate the
mobilization of Port workers or other residents across the city, nor is not
to safeguard vehicles. A main goal is, on the other hand, to permit the
majority of pedestrians -~ and the population as a whole -- an opportunity

to escape the area. The advantages, disadvantages, and realistic chances
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of implementing this policy are discussed in the following section.
Based on the interviews conducted in the course of this study,

the seven-point racommendations produced by the majority of local

officials familiar with the problems of the zone, and other technical

authorities, appears to offer decided advantages for the moment over the

vertical evacuation approach. In the next section, some advantages, risks

and contingencies of each approach are examined.

—— Pro's and Con's of the Seven Point Approach

In this section, a varietx of scenarios related to the system
described above are considered.

SCENARIO 1. The "Red Alert" Signal Functions - The Tsunami

Occurs

This is the main goal of the warning system under consideration.
Some number of lives would be saved, and in the emergency case, hundreds or
even thousands could be involved.

Evacuaction of La Punta, the most critical zome, is possible. The
positive extreme of the possibility is the evacuzation of the Naval Academy.
In a simulation exercise, the Academy was evacuated and the cadets jogged to
a high safety point on the mainland. The entire exercise was completed in
fifteen minutes.

As stated, however, this is a positive extreme which cannot be
replicated by the population as a whole. What it does indicate is that some
proportion of the population can evacuate to a safe zone within the absolute

minimum period of 20 - 30 minutes.

In addition, false or hysterical evacuations, with the additional
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risk of accidents and looting, have been reduced.

SCENARIO 2. The Red Alert is Activated - But the Tsunami Does

Not Materialize

An automatic alert would only be activated by an 8.0 Richter
earthquake, an event which would be universally recognized as a reasonable
cause for evacuation. In case the "manual" alert were considered, the
authorities would take every reasonable precaution to minimize a false
alarm without placing the population at risk.

In both cases, the ALL CLEAR signal would be given as soon as it
could be ascertafned that ;he danger had passed. This would occur rather
quickly, and people co;ld return to their homes and businesses.

Security surveillance would have been activated simultaneously
with the evacuation alert, attempting to minimize the disruption and looting
which might ensue. It might well be, however, thaﬁ an evacuation caused
by such an official alert would be taken seriously by potential looters
as well and that they might join in the evacuation rather than in the looting.
This would mean that the looting which took place during the hysterical
evacuation of 1980 would not reoccur.

However, two risks are run in this scenario:

(a) Would the public again respond positively in the event of a
future alert of the same kind?

(b) Would there be apolitical backlash for the occurence of the
incident?

The general consensus is that the public would understand the
importance of the alert and that it is implemented to protect lives. It is

doubted that there would be a political backlash unless the alert were
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frivolously implemented by the authorities. In the end, the education
"program and the people's common sense would converge to make it clear that
it is in their own interests, and that of their families, to avoid a Tsunami
castastrophe.

SCENARIO 3. Alert is Not Activated - Tsunami Occurs

This is precisely the situation in which Callao finds itself today.
The country would have to rely on radio news and neighbor-to-neighbor alerts,
speakers mounted on helicopters, etc. It is unlikely that this system could
alert people in time for a genuine emergency. However, an earthquake
off the Peruvian Coast itself should alert the population to the risk.

There ig also a corollary scenario: people await the alert, which
does not occur; hear instructions on radio to evacuate but, as they have not
heard the sirens, do not evacuate, later find themselves caught in the
Tsunami wave.

There are numerous measures which can be taken in the implementation
of such a project to insure that this kind of contingency does not arise,
and they are described later in this section. However, it is believed
that the population will be more inclined to accept any type of alert than
the contrary. This is a contingency which must be balanced with the more
significant positive aspect that there is a 99% chance that the system will
function adequately and that many lives could be saved as a result.

In essence, the conclusion Iis that the worst possiblé situation
is what exists today.

SCENARIO 4. Frivolous Activation: Terrorist, Pranksters,

Mechanical Failure

Measures to assure that such contingencies do not occur are

discussed under the implementation section and are belleve to be rather
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adequate. However, as the system has an ALL-CLEAR signal, the frivolous
alert can be counter-manded almost instantaneously.

Prohibition of Vehicular Traffic

A final point which must be addressed is the feasibility of
prohibiting vehicular traffic when emergency evacuation (30 - 60 minutes)
is required.

There is little argument that if vehicles are used to evacuate
these zones, the majority of those who could escape will not. There is also,
however, serious question as to whether the use of vehicles can be prohibited.

The problem of La Punta is serious because (see Aerial Maps A) there
are only two roads between the peninsula and the mainland: one is for inbound
traffic, one is for outbound traffic.

In the event of an alert, one option would be to make both roads
outbound only, prohibiting inbound traffic (there is fairly little of it in
any case).

The prohibition of vehicular trafiic for evacuation would apply
only when there are 60 minutes or less available for such flight. If early
warning is received, then the '"red alert" must be given with a degree of
anticipation that takes into account the traffic problems which arise in
such a process.

The policy concerning the use of vehicles need not form a part of
the overall policy contained in the other '"six points'"; it can be studied

separately, and its practicality (or enforceability) established.

-~ Implementation Measures

To implement the system described in the foregoing pages, a
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reagonably simple approach has been suggested:

1. Sirens would be installed in three heavily~guarded military
installations in the area: one siren each at the Naval Academy and the
Navy Base; and two at the Army Base ''Real .FELIPE" between these two points,
facing in either direction.

Siren specifications would include: ability to broadcast three
easily distinguishable signals; ability to be powered by batteries; ability
to be activated.by electronic signal, if possible. The battery would be
placed on a continuing electrical charge, but the sirens must be able to
operate perfectly with the battery even if it is not being charged.

2. An accelerograph located at the Hydrographic and Navigational
Institute (hereinafter referred to as the Institute) would automatically
trigger the '"red alert" signal on all three sirens when an earthquake
reaches or surpasses the 8.0 Richtar Level. Its energy scurce will be
similar to the sirens. Chart V on the following page is a description of
the type of accelerograph required for the project.

3. The National Civil Defense System would delegate to the
Director of the Institute the authority to activate the '"'red alert" if a
Tsunami generated outside the Peruvian coastline area threatens El Callao.
Guidelines and procedures approved by Civil Defense would guide the Director's
actions.

The Institute maintains 24-hour a day vigilance, and a Duty
Officer is always present at the Institute. If at any time, the Hawaii
Control Center maintains an active alert for Cailao when a Tsunami is within
three hours of landfall, the Director of the Institute will automatically

activate the "red alert". This will be done in order to insure that the
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The DSA-1 Strong Motion Accelerograph is the
most advanced of Kinemetrics' accelerograph
product line. It encompasses all functions from
field sensors through a tape format system to dis-
played data, which is then ready for interpretation.
When triggered by an earthquake, the analog out-
put is converted to digital at 200 samples per
second and recorded on a certified digital cassette.
By recording digitally, the dynamic range can be
expanded to 2000:1, about 20 times that of analog
instruments.

The optional Pre-Event Memories (PEM) hoid 2.5 or
5 seconds of three-channel data at all times: as a
result, pre-event information, including the P-wave
arrival, is captured for each event. Complete play-
back support is available, providing computer-
compatible tape and strip-chart records from the
DSA-1 cassette.

The DSA-1 is useful in programs where both engi-
neering and seismological objectives are important,
and in other situations where ultra low noise and
wide dynamic range are critical.

KINEMETRICS INC.. TWO TWENTY TWO VISTA AVENUE, PASADENA, CA. 91107 (213) 795-2220 - TELEX 67-5402 KMETRICS PSD
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« CNERAL DESCRIPTION

“he DSA-1 is a self-contained triaxial strong
motion accelerograph which converts the analog
outputs of three force balance accelerometers into
proportional digital values. it then records the
digital data onto a four-track magnetic tape cas-
sette. The basic system includes a micro-power
trigger, orthogonal force balance accelerometers,
recharyeable “batteries, cassette recorder, key-
switch controls and associated circuitry in a water-
tight cast aluminum housing. Options available
with the DSA-1 provide maximum flexibilty for the
user. They include pre-event memory, external
battery power, time code receiver, and time code
generator.

TECHNICAL SPECIFICATIONS

Recording System
Recoraing Meadium )
Certiied magnetic tapa gigital cassette, 0.150 inches (3.8
mm wmce) x 300 . (92 meters).
Recoraing Heaa )
1 track oaralle! 'ape: 3 data. 1 vertical parity
Reccraing Type
Digttal. pnase encoced
Tape Soaea
2.5 inen/sec.
Recsraing Time
20 minutes
~accrcing Density
1230 bou
Dynamic Sange
=£6 aB !or =2.5 volts
Sampiing Rate
200 samoles oer second der channet
Starting-uo Time
Lassinan 100 ms
Taoe Format
Samzies are recsrcad in 16 bt worces:
2 worg sync 2its (fixeq)
1 coced dara oit
12 Hinary A/D bus
1 LACC ot
{Dunng =2ach &d4th samopie gericd all ze2ros are re-
coraea on ail four racks far synchronization).
Cocea Data
Track 1: instrument senal numoer and samoling rate
Track 2: 2 pps time ouise
Track 3: gotional WWVB or TCG-1 time cade
Track 4: panty
Inout Voitage
=2.5 volts single enced
Frequency Response
ac !0 50 Hz (3 aB point). =12 2B/ac:ave rotloff above 50 Hz.
Analog Channel-to-Channel Sampling Skew
525 microsec. / 200 samples/sec.
Analog-to-Digital Resoiuton
12 oinary dus: 11 tuts, plus sign (1 part in 4096).

Transducers
Type

Trniaxial lorce batance
Natural Frequency

S0 Mz
Range

=1 g full scale (Y2 g, Ya g and 2 g optionaily availaoie).
Damoing

70% critical
Temperature Elfects

=2% af fuil scale from Q* to 160°F (~18° to 71°C) ?
Sandwiath

dc 10 50 Hz (3 d8 point). -12 dB/octave rollolf above 50 Hz.
Qutput

=2.5 voits !ull scale
Cahoranon

Srowvision for camping and natural frequency csmmands.

© KINEMETRICS AUGUST 1979

Seismic Trigger and Alarm Systems
Stanter
Sensitive Direction: Vertical
Acceleration Set Point: 0.01 g (adjustabie)
Frequency Range: 1 Hz to 15 Hz (= 3 dB)
Event Ingication
Electro-magnetic event indicator
External Event Alarm
12 Vdc to aciuate externai alarm
Interconnection
Provision tor cammon staring of 2 or more DSA-1 units.

Powar Requiraments
Voltage
<12 and =12 Vgc¢
Slandby Current
0.15 mA @ 12V
Recarding Current
300 mA from ~12Vdc (nominal)
300 mA from -12vdc (nominal)
Battary Capacity
Four internal 2.5 amp-hour six-volt hatteries. Provide at
least 30 min. recording after 6 months in standby without
charging.
Battery Charger
Float charger (operates from 110 Vac or 220 Vac) supplied.

PHYSICAL CHARACTERISTICS

Housing
. Watenrtight cast aluminum base ang cover.
ize
0.25 m wide x 0.43 m long x 3.22 m hign
(10" x 17T x8%2").
‘Weignt
43 counds (19.5 kg)
Cceraung Temoerature
30°F to 130°F (0°C 0 35°C).
Humigity
100% RH.
Mcunting
Singte 'ie-down boit (Y -20%.

OPTIONS

1. 2 g, % g, or 2 g full scale sensitivities.

2. Internal seismic ingger can be ather vertical or horizontal
{or apotionally betn).

3. Internal WWVB or CCF-77 recewver to orovide day. hour,
minute, and second uming ‘or 23cn recarded avent, MVVEB
receotion available in U.S. anc cans of Canaca and Mexico
only. OCF-77 recestion availaple in Cental Europe and
pans ot Eastern Eurcpe.

4. Intermal TCG-1 Time Code Geanerator to provide cay, hour,
minute. and second timing for event identification.

5. Pre-Event Mamory (PSM) can be added. Uo to two memary
poards. eacn containing 2.5 seccnas of PEM, can be added
at ine factory or in lhe tietd. With PSM the standby currant
pecomes 30 mA at — and -12Vdc ang battery lile becomes
30 minutes of recoraing after two days stanaby without
cnarging.

6. An external hattery pack can 2e substituted for the internal

batteries, This extends battery lile with PEM to three cays

standby without charging and nc!uges an event counter.

External acceierometers (FBA-3) can te ordered, or a

special housing can be ordereg which ailows accelerometer

in DSA-1 to be removed and mounted in special housing.

RECOMMENDED SPARE PARTS AND SUPPLIES
1. Spare ceruified digital cassette.
2. Desiccant enveioge 1s cptional, but recommended, particu-

larty in humid lacations.
3. Spare 6 voit rechargeaole batteries, GC-626-1 (set of lour),

ORDERING INFORMATION
1. Specify sensitivity: 1 g, Y2 g, Ya g.or2g.
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population has an opportunity to evacuate by vehicle.

4. Either the Executive Secretary of the Civil Defense System or
the Director of the Institute (by Civil Defense delegation) will activate
the warning "yellow alegt" or the "ALL CLEAR" signals when guidelines and
procedures and the corré;ponding circumstances so warrant. Should the
authority be delegated to the Director of the Institute in order to insure
the safety of the public, this delegation will not relieve him of the
responsibility to keep the Civil Defense Director informed of all such
actions as quickly as possible after they are taken or, if possible, before
they are taken.

5. Prior to and simultaneous with the installation of the
siren equipment, a public education campaign will be conducted to insure
that the population is .aware of the purpose of the alért program, the
meaning of the three signals, and the measures which should be taken to
respond to them. This campaign will be conducted in the schools, community
groups, businesses, and industries by a combination of agencies:

(a) Through the Ministry of Education, under the auspices of
its Civil.Defense Liaison Officer, Dra..Lia Fernandez Arriaran, to all the
schools in the area and through the schools to the parents.

(b) Through the Security Divisions of the businesses and
industries of the area, including the Port Authority, to the workers in
the area.

(¢) Through the 2a. Regidn de Defensa Civil, to the local Civil

Defense groups and, in cooperation with the Ministry of Housing's regional
social promocers to other settlement areas and communities affected by the

policy.
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(d) Through the publication of permanently-placed posters
exﬁlaining the system.

(2) Through the public media, through public service announce-
ments, press coverage of the siren-tests, interviews, and visits to key
officials to the area.

6. Upon the activation of a Tsunami alert, the Navy (and other)
helicopters stationed at JORGE CHAVEZ International Airport implement
contingency plans (practiced in simulation exercises) to evacuate the
helicopters to higher ground. Through the coordinated program described
in the foregoing paragraphs, the Navy will also cooperate by using their
helicopters to provide aerial security surveillance for the evacuated
areas. Law and order measures and special authorities considered appropriate
by the Civil Defense, Guardia Civil, Military Forces and other responsible
for maintaining law and order in such emergencies will be developed to
minimize looting and disorders.

7. Maintenance, control and testing of the sirens and triggering

equipment will be conducted jointly by the Institute and the IGP.

-~ Recommended USAID Role in FurtBer Related Activities

USAID's technical assistance in the development of this project
was requested in a letter (see following page) from the Executive Secretary
of the National Civil Defense System, Admiral Edmundo Masias S., on
September 18. It would be appropriate for USAID to continue to provide
technical assistance to the developmegt of this project, keeping in mind
that the details of the iIlustrative system proposed herein will require

careful examination, review and revision. This process must involve meetings
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COMITE MACIOHAL DE DEFENSA GIVIL
SECRETARIA EJECUTIVA Lima, ‘7§

(¥R

m
-l

oficio ne 1840 pe/sy (11.2)

Sefior

LEONARD YAEGER

Director de la Agencia para el
Desarrollo Internaciomal AID.

Asunto : Solicita cooperacidn técnica internacional.

Tengo el agrado de dirigirme a Ud., para meani -
festarle lo siguiente:

1. De acuerdo a las conversaciones sostenidas con el Sr. RO -
BilT GERSONS experto de la AID, esta Secretaria Ejecutiva
considera conveniente enfocar dos problemas que podrian -~
Dresentarse en caso de ocurrir un sismo de gran magnitud -
en Lima Metropolitana.

2. Entre étlos tenemos, el problema eléctrico de Lima en ca
so de ocurrencia de un movimiento sismico.

3. Asimismo , de producirse un tsunami en las partes bajas de
la costa de Lima, el problema de evacuacién, en las accio-
nes de preparacién y prevencién.

4. Por lo expuesto, teniendo en cuenta estas consideraciomes,
solicito a Ud. tenga a bien dispomner las acciones que per-
mitan contar con el apoyo necesario por su Institucién,
que significa de mucho interés para esta Secretarla Ejecu-
tiva.

Dios guarde a Ud.



with a variety of agencies, such as those provided in the List of
Contacts.

Official authority to consider these matters was extended by
the Commander of the Peruvian Navy in letters (at following pages) of
October 21, 1981, to the Director of the Hydrographic and Navigational
Institute and the Commander of the Naval Base. It was not possible,
however, to make contact with the Base Commander because of scheduling
problems. The Institute staff indicated that the Base Commander is often
guided by his technical staff with respect to the matters under discussion.

In addition, it appears certain that the project would require
100% USAID Grant Funding. The cos% of the accelerograph -- probably
the most expensive single item involved -- would be $10;OOO or less. The
cost of the sirens and their triggering devices is unknown. It is believed
that the Army and Navy would cover installation costs and that IGP would
cover maintenance costs, but thap is not absolutely certain.

Certain funds would have to be set aside for educational
materials for the school system, through the Ministry of Education, and for

the posters, which will need to be of durable quality. - .

(40 )



ey

MINISTERIO DE MARINA
+#ANDANCIA GENERAL DE LA MARINA

Lima, 2! Octubre 1981

v.1000- 586

Dels Comandante Genexral Acc. de la Marina

Al: ' anandante General de la Base Naval del Callao
Agunto: Entrevista.=Sobre

Anexos .1) Copia fotostatica da la Carta de la Embajada

de los Estados Unidos da Amdrica en el Peri
de facha 19 Octubre 1981,

1.-Comunico a Ud. sefior Contralmirante, que el seiior Roberto P. GER
SONY expsrto por la Oficina de Apoyo para Desastres de la Aqen
cia Internacional para el Desarrollo (AID) del Departamento de
Estado en Washington D.C:, tiene autorizacidn para entrevistarse
con esa Ccmando, para tratar sobre los problemas que podrian pre
sentarse en caso de ocurrir un sismo de gran mangnitud.

Diosa quarde/ a’'ud,
El Vicealmirante .
Pyancisco MARIATEGUI Angulo
- \

! L /) ~

DISTRIBUCION:
COpil! Jef ,E.M.G.Mar,
Jaf.0f .Enl,EMGM, * - .
vy T R, ST
Archivo. Car )i

gt.



MINISTERIO DE MARINA
COMANDANCIA GENERAL DE LA MARINA

Tima, 21 Octubre 1981

v.1009-688

Dals Comandante General Acc. de la Marina

‘Als Dérector de Hidrografia y Navegacidn

Asuntos Entrevigta.-Sobre

Anexo: 1) Copia fotostitica de la Caxta de la Embajada

de los Estados Unidos de América en el Perd
de- fecha 19 Octubre 1381,

1,=Ccunico a Ud. sefior Contralmirante, que el gefior Roherto P. GER

SONY experto por la Oficina de Apoyo para Desastres de la Agen
cia Internacional para el Desarrollo (AID) del Departamento de
Estado en Washington D.C., tiene autorizacidn para ent;evistarse
con esa Direccién, para tratar scbre los problemas que podrian

presentarse en <aso de producirse un Tgunami en las partaes bajas

de la Coa;a.

Ty

{
Dios qg'arde a Ud.
El Vicealmiranta

Prancisco MARIATEGUI Angulo
{ gul ]

{"~\._.\\. / Ll /ﬂ/'\f ,’

}
! {

DISTRIBUCION:

Copias Jef.E.M.G.Mar.
Jef .0f .LEnl.EMGMe..
archivo. ' f' .
42'%)
Lgt. q“m%

LFAAS
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List of Contacts

The list of contacts (see following pages) contains the names of
those directly involved in the matters raised in this sectionm, and the
education, local civil defense, and fire department (BOMBEROS) officials
who should be involved in the consideration of such an effort. 1In addition,
BOMBEROS Commander Carlos Camino Rivera can be counted a1 to assist in the
Port Security Project, together with his professional electrical contractor
Ing. Elec. Jos@ Aguirre, who is also Professor of Electrical Engineering

at the university.
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LIST OF CONTACTS

Capitin de Corbeta A.P. (R)

Cesar Lezameta Bizetti

Sub-Gerente Qperativo

Empresa Nacional de Puertos (ENAPU-PERU)
Terminal Maritimo Callao

Edificio Administrativo, 3er. Piso

El Callao

Lima

Teldfono: 299210 Anexo 355
Cables : ENAPUPERU
Apartado Postal 260

Ing. Ricardo Deguezala de la Flor
Jefe

Divisidn de Seguridad

ENAPU-PERU

Same Address as above

Teléfono: 292109 (direct)
229210 Anexo 32%

Ing. Pedro Ludwigs.u Paggi
Jefe

Departamento de Vigilancia y
Proteccién de Planta
Divisién de Seguridad
ENAPU-PERU

Same Address as above

Teléfono: 229210 Anexo 360

Sr. Esteban Cicirello Miglioiri
Administrator

Terminal Maritimo E1l Callao
Same Address as above

Capitin de Navio (refer to as Comandante)
Jorge A. del Aguila Sdnchez

Sub~Director

Direccidn de Hidrografia y Navegacfon

de la Marina

Avenida Gamarra No. 500

Chicuito

Callao

Perd

Teléfono: 299868
291974
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LIST OF CONTACTS (CONTINUED)

Comandante César Vargas Faucheux

Jefe ’
Departamento de Oceanograffa
Direccidn de Hidrograffa y Navegacfon
de la Marina

Avenida Gamarra No. 500

Chucuito

Callao

Lima

Telefono: 299868
291974

Capitén de Fragata (refer to as Comandante)
Luis Osorio Ramal

Oficina de Enlace del

Estado Mayor General de la Marina
Ministerio de la Marina

Avenida Salaverry Sin Numero

Distrito de Jestis Marfa

Lima

Teléfono: 245304 (direct)
314620 Anexo 227

Coronel (EP) Carlos Abad Araujo
Director

2a. Regidn de Defensa Civil
Lima

Dra. Lia Fernandez Arriaran M.
Civil Defense Liaison

Ministry of Education

Oficina de Bienestar de Personal
Avenida Avancay

(Parque Universitario sin numero)
Lima

-

Teldfono: 275680 Anexo 206
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LIST OF CONTACTS (CONTINUED)

Dr. Ronald Woodman Pollit

President Ejecutivo

Instituto Geoffsico Peruano (IGP)

Avenida Armendares 497

Miraflores

Lima

Peru

(ca. prolongacién del Arco en Miraflores)

Teléfono: 471771

Brig. Gral. C.B.P.

Carlos Camino Rivera
Vice-Comandante General del
Cuerpo de BOMBEROS del Perdl
Rebeca Oquendo 353

P.0. Box 1244

Lima 5

Peru

Teldfono: 244005

249830

. 247070
HOME: 229527 (only emergencies)

Ing. Luis Ganoza de Zavala
Sub~Gerente de Produccién

y Control de Sistemas Eléctricos
ELECTRO-LIMA

Oficina Principal

Jirdn Lima 261 (ca. Palacio Nacional)
Lima

Telefono: 814141
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PUERTOS DEL PERU

APPENDIX I

65

"

Resefia Histdrica

El Callao ha sido el puerto mayor del Perti
desde los dias de la Conquista y posterior
establecimiento de la Republica.

Las primeras instalaciones para atraque
de naves, fueron construidas eatre los anos
1870 a 1875, en la parte denominada Muelle
Darsena.

El primer barco a vapor acoderd a este
Muelle el 19 de Julio de 1877.

Fue en el afio 1869 que e! Gobierno del
Peni autorizé a la firma Templeton vy Berg-
mann & Cia. a construir y hacer funcionar el
drea del puerte que se conoce por el nombre
de “Antiguo Muelle Darsena”. Las obras am.
paradas por dicho contrato fueron ‘crmina-
das alrededor de! afio 1377, haciéndose adi-
ciones menores en contratos posteriores con
los sefiores Drevfus Hermanos & Cia. y con
la Socicté General Francaise.

Otras modificaciones en el Muelle Diarse.
na fueron ejecutadas al amparo de centra-
tos con la Frederick Snare Corporation en
1938, Posteriormente en cl afio 1947, la Fre.
derick Snare Corporation construyé un mue-

lle marginal al costado norte del Muelle Dir-

k'd - -
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sena. Hasta comienzos de siglo, el primer
puerto del pais sec llamaba Terminal Maritimo
Leguia y su administracidon estuvo a cargo
de la compaiiia constructora y posteriormente
del Ministerio de Hacienda y Comercio.

En el afio 1952, per Decreto Supremo, se
cred un organismo cutonomo encargado de
la administracién del puerto: La Autoridad
Portuaria del Callao. Bajo estc régimen de in-
dependencia econémica y administrativa, el
Terminal Maritimo introdujo multiples cam-
bios en los sisternas administrativos y ope-
rativos, cjecutindcse nuevas obras de amplia-
cién, se logré un mejor equipamiento, adop-
tindose modernos sistemas mecanizados para
las operaciones de embarque y descarga, al
mismo tiempo que se tecnificé al personal.

En la actualidad. Callao esti considerado
como un Terminal Maritimo de primera cate-
geria, en razon del volumen de carga que
moviliza y del nimero de buques que atiende.
Desde Encro de 1970 paso a integrar la Em.
presa Nacional de Puertos. ENAPU-PERU, Or-
ganismo Publico Descentralizado del sector
Transportes y Comunicacioncs, encargado de
la administracion de los Terminales Mariti-
mos, Fluviales v Lacustres del pais.
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PUERTOS DEL PERU

Breve Descripcion.

El Puerto del Callac estd constituido por
una rada exterior abierta, protegida por el Sur.
La rada exterior sirve de primer fondeadero
fara cualquier clase de barcos, con profundi-
daces de mds de 39°.

Las condiciones especiales en lo que se re-
fiere a corrientes marinas, mareas. ausencia
de’ lluvias, ete. ofrecen miximas seguridades.

El ingreso al puerto tiene 180 m. de ancho
¥ las naves pueden ingresar con 30' de calade
narmalmente y hasta con 34° en pleamar,

La profundidad en los amarraderos varia de
27 a 37,

La rada interior tiene aproximadamente
una milla cuadrada de irea y =st4 limitada por
tierra y por dos rompeoias.

Ubicacion Geogrifica.

Lat. 12° 03' s.
Long. 77° 09° O.

Zona de Influencia.

El Terminal Maritimo del Callao esta situa.
do en la Provincia Constitucional dal Cailao,
distante de Lima, Capital de la Republica, ape.
nas unos !5 kildmetros. Por su posicién geo-
grifica en relacién al Pais v su ubicacion he-
mistérica cn el irca del Pacifico, el Puerto
del Callao pnsee una vasta zona de influencia
que se refleja en los grandes volumenes de
carga por conceptos de cahotaje, importacidn
¥ exportacion. Los producios que moviliza son
diversos, van desde carga general hasta mine.
rales, pruductos agricolas, janaderos, pesque.
ros, combustibles, etc., que proceden de diver-
sas regiones dei pais. en el caso de exportacio-
ues. El Callao en el plano nacional, moviliza
alrededor de la quinta parte del tcnelaje rotal
del pais.

Vias de Comunicacién.

Conectado con la Capital de la Republica
por cuatro autopistas. Todas ellas son cruza.
das en forma transversal por la Av. Elmer
Faucett que une. ef Aeropuerto Internacional
“Jorge Chivez” con la Capital.

Desde ¢l Puerto de! Callao se puede trasla.

dar ficilmente a cualquier lugar del pais: por
la Carretera Central al interior v, por la Carre.
tera Panamericana al norte v sur del pais.

Hay empalme al Ferrocarril Central del
Peri que une Lima con el interior del pais,
cruzando la Cordillera de los Andes.

Por via maritima, el Puerto del Callao est4
unido particularmente con los Paises de la
Costa del Pacitico v en general con todos aqué-
llos que cuentan con las ventajas de la nave.
zacidn.

Ayudas a la Navegacién.
Estahlecimiento- de puerto: 5.36 hrs.

Amplitud de marea durants sicigias: 0.90 m.
Promedio ampliftud de marca: 0.55 m.

Dragado: El dragado se efectia con equipo
propio de acuerdo a un plan anual de dragado.

Proteccidn: El Puerto esta protegido por =l
sur por el litoral de Chucuito, La Punta yla
isla de San Lorenzo. Ademds hay dos rompeo-
las, el Norte de 2,175 m. y el Sur de 1,090 m.

Faros: Ea el canal de ingreso al Puerto del
Callao se encuentran dos faros denominados
Faro Narte y Faro Sur.

Bayas: El canal de ingreso estd marcado por
bovas luminosas ubicadas a2 1,000 m de la
boca de los rompeolas Y separadas una de
otra a 18305 m.

Fondeaderos: Fondeadero libre para toda
clase de embarcaciones en la rada exterior det
‘Puerto.

Practicaje: Es obligztorio. El servicio de
Pricticos es cubierto por Capitanes experimen.
tados de! Terminal Marftimo del Callao.

Facilidades Portuarias.

—Muelles: Cuenta con Ocho Muelles para
atraque directo.

—Amarraderos: Existen 21 amarraderos re-
partidos de! modo siguiente:

2 Amarraderos (1A, 1B) en el Muelle Nv i
1 Amarraderos (2A, 1B) en el Muelle Nv 2
Amarraderos (3A, 3B) en el Muelle No 3
Amarraderos (4A, 4B) en el Muelle Ne 4
Amarradcros (34, 3B, 2E) en ol Muelle
Ne 3
Amarraderos en el Muelle N° 7 (Muelle de -
Patrolea)
Amarraderos (97, 9B, 9C, 9D, 9E) en of
Muelle N2 9. Los Muelles 9D y 9E prestan
atencion a naves menores y sirven para
reparacior-s.
3 Amarraderocs (11A, 11B, 11C) en ef Muelle
Ne 11,

9 Wty

we

Ampllacién de la Faja Transportadora de Geanos,
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Nota: La longitud promedio de los Amarra-
deros es de 600 pies.

Material Flotante:

— 2 Remolcadores de 850 HP.

— 1 Remolcador de 500 Er.

— 1 Draga "Oficial d= Mar Landa" de succién
) y cortador de 400 m?,

— 1 Draga “La Perla” de 715 HP .

— 3 Lanchas de acero “Bahia” de 235 HP c/u.

— 3 Lanchas de casco de madera.
— 2 Ganguiles de 150 m3.

Equipo de Manipuleo de carga.

61 Tractcres

27 Elevadores d= Horguilla ds 3,800 Ibs,
26 Elevadores de Horquilla de 4,000 Ibs.
18 Elevadores de Horquilla de 5,000 ibs.
Elevadores-de Horquilla de 6,000 Ibs.
Elevadores de Horquilla de 7,000 lbs.
Elevadores de Horquilla de 10 Tns.
Elevadores.de Horquitla de 20 Tns.
Elevadores prensas de 5,000 v 6,000 !bs.
Elevadores Bobineras de 6,000 Ibs.
Acarreadores de 6 tns.

Gruas para cilindros de 3 tns.

Gruas de 10 tns.

Grua de 30 tns.

Grias de 1.5 tns. a 3 tns.

Locomotoras de 120 tns.

Locomotoras de 210 :ns.

Locomotoras de 60 tns.

Carros de Linea tipo plataforma entre
10 y 50 tns.

Carros de Linea tipo cajén entre 15 ¥
30 tns,
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— 145 Vagonetas de 30 tns.
= 250 Vagonetas de 10 tns.
— 22,400 Paletas.

—Equipos portatiles para embarque v des.
carga de Mincral y Harina de Pescado.

—2 Torres Neumiticas para granos con ca-
pacidad de descarga de 75 toneladas por hora
cada una.

~16 Silos circulares de concreto con capa-
cidad total de 23,171 toneladas métricas.

Edificio de Operaciones y Reservorio Elevado
de Agua.

En este edificio, que consta de seis pisos.
se encuentran las Oficinas de la Division de
Oficina Expedidora de Permisos, Dpto. de Trd-
fico, Dpto. de Almacenes, Sala de Sesiones de -
ia Junta de Operaciones, Oficina y Dormitorio
de los Pricticos y Estacién de Comunicacio-
nes, entre otros servicios.

En la Parte superior de este edificio se en-
cuentra el reservorio de agua con capacidad
de mil metros cubicos 4ue dota de agua a to-
das las insialaciones portuarias, asi como a las
naves que atracan en los muclles del Terminal.

Estacién de Pasajeros.

Préximamente tendrd lugar la inauguracién
de la Estacion de Pasajeros, ubicada en la ex-
planada adyvacente del Amarradero 5A del Ter
minal Maritimo del Callao. Consta de dos plan.
tas. En la primera estaran distribuidas las ins-.
talaciones necesarias para la recepcion y aforo
de equipajes, oficina para vistas de aduana v
“stands” para agencias maritimas. En la se-
gunda, los servicios de cafeteria para atencion
de pasajeros y visitantes, instalaciones de co-
cina, sala de estar, amplio recibo y “stand”
para informaciones de turismos en el Peni,
agencias de turismo y venta de souvenirs, re.
vistas y artesania popular.

Seguridad Portuaria.

—Vigilancia: Estd a cargo del Servicio de
Capitanias y Guardacostas.

—Seguridad Industrial y Proteccién de
Planta: La proteccién del Puerto csta a cargo
de la Divisién d= Seguridad que dispone de
un servicio permanente de vigilancia y una bri.
gada contra incendio la que estd provista de
un moderno equipo y personal altamente es-
pecializado.

Servicios.

—dgua: E! Terminal Maritimo. mediante e|
Reservorio Elevado provee de agua a todas las
instalaciones portuarias asi como a todas las
naves que acoderan en sus muelles.

Teléfono: Puede ser instalado a solicitud.
{opcional).

—Basura: En cada mueii: existen depdsi.
los para basura. Estos depositos son utiliza-
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dos para los desperdicios que son recogidos dos —Tonelaje Movillzado: 1971
veces por dia.

—Energia Eléctrica: Se puede proporcionar Carga Carga
energia eléctrica de 110, 220 6 440 voltios CA Seca Liquida Total
y CD.

—alre: Los mueiles disponen de instala- Impt. 1471354 258,009 172931
ciones de aire de 100 Lbs./Pug. 2. Expt. 1'322,454 90,830 I'{13

Cabt. 29,111 1060406 108951

Estadisticas:

2'822,919 1'409,245  4'232.164
‘—=Barcos Entrados al Terminal Maritlmo :

del Callao: 19706.
: —Tonelaje Movilizado: 1972
Peruanos 309 Tns. 1'338.170

Extranjeros 1299 . 5593092 Carga ° Carga
—_— ’ Seca Liquida Total
1,608 6931262
Impt. 1'655,811 176,460 1837271
—Barcos Entrados al Terminal Maritimo Expt. 1'665,898 105,371 1T71.269
del Callao: 1971. Cabt. 51313 793,530 844,863
Peruanos 321 Tns. 1'420,965 3373,022 1075381  4'443,403
Extranjeros 1,083 . 4'334,080
1,404 Tns. 6'255,045 Gremios Maritimos:
—Barcos Entrados al Terminal. Maritimo Los gremios maritimos dependen de la Co-
del Callao: 1972 smisidn Controladora de Trabajo Maritimo.
on:
Peruanos 204 Tns. 994,990
Extranjeres 1,105 . 5320423 —Estlbadores:
— Titulares . 907
1,309 Tns. 6315113 Postuluntes 607
. ~Tarjadores: :
~Tonelaje Movilizado: 1970. Titulares 88
Postulantes 48
Carga Carga ~-Maniobristas:
Seca " Liquida Total Titulares ;38
. Postulantes 140
Impt.  1'362,793 162,152 1'524,945 —~Parihueleros y vagoneteros:
Expt. 1'277.920 41,397 1'319.317 Titulares 108
Cabt. 30,706 1024058  1'054.764 Postulantes 225
2671419 1°227,607  3'899,026 251

Vists parcial de la Sala de Estar y Caleteria de la moderns Estacién de Pasajeros del T, det Callao,
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Vo APPENDIX 1II
SECTOR TRANSPORTES Y COMUNICACIONES ——

EMPRESA NACIONAL DE PUERTOS
ENAPU - PERU

OFICINA PHINCIMAL 4‘0'?
TERMINAL MARITIVMO DKL CALLAQ 1
CDIV. ADMINISTNATIVO 1o, PISO . 0
CAULES, TLLLX: ENAPUPERU qu’
APARTADQ FMOSTAL - 180
TELLFOND 20410
CA LA

Callao, 03 de Abril de 1981

No.223 =81 TC/ENAPU/GG

Sedor

Richard L. Barnes

Agregado Agricola Embajada
de Estados Unidos de
Norteamérica

Av. Inca G, de la Vega 1400
LIMA.~-

Ref. : Su carta s/n del 27/02/81

Tengs el agrado de dirigirme a usted adjuntando a la
presente la informacidn solicitada respecto a las fa
cilidades con que cuenta la Empresa Nacional de Puer
tos (ENAPU-PERU)para la descarga de granos en los.
Terminales Marftimos del Callao, Matarani, Salaverry
y Terminal Fluvial de lquitos. En cuanto al Demurra-
ge & demora en la deucarga de granos, sugerimos soli
citar dicha informacidn a la Compaiifa Peruana de Va-
pores (CPV), entidad que lleva estadfsticas acerca =
de este ‘aspecto comercial.

Aprovecho la ocasidn para reiterarle los sentimien -
tos de ai ma3s alta consideracidn.

FTO/nba. . _—
ce., : SO

DIVT

p.c.

Aschivo

(51)



SECTOR TRANSPORTES Y COMUNICACIONES
EMPRESA NACIONAL DE PUERTOS

ENAPU - PERU
BPUERTOS PRINCIFALES
TERMINAL. MARITIMO OEL CALLAO DONDE DESCARGAN GRANOS
EOHF AUMINISINATIVO 1o, PEQ T —
GAIH L%, LA, LNAPYPENY
AVAMIAIN) PUritAL - 100
ThiLLFONG 9210
CALLAD
1. PROFUNDIDAD OPERATIVA yre wol
T.M.CALLAQ: 12.30 mt. Para Bugues de 25,000 D.W.T.
T.M.MATARANI : 12.00 mt. Para Buques de 25,000 D.UW.T.
T.F.IQUITDS: Zona del Terminal: 24,00 mt. crecienta (Diciembrs
a Maya)

14,00 mt. vaciante (Junig a Ng
viembre)

Ruta del Atléntico:. 14.00 mt. crecienta (Diciembres
a Maya)

4.00 mt. vaciante (Junia a Ng
viemore)

Para Bugques de 6,000 D.W.T.
T.M.SALAVERRY: 10.00 mt. " Para Bugues de 20,000 U.d.T.

2. PLANES DE EXPANSION Y FUENTES DE FINANCIAMIENTO

T.M.CALLAQ: Se realizan constantag obras de mantenimisne-,
to y de mejoras para afrecer un servicis fp- .
tima, tales coma: :

- La Rehabilitacién y Reequipamienta ds los
Silas (1979=-1980). :

- Balanzas, Instalaciones E£l8ciricas, atc.
(1979-1980).

- Amarradera 5F (1981).

- Terminal de Cantensdares (1981).

El finarmciamiento se efectla can recurscs

propias y con participacién de entidades fi=

nancieras naclanales y extranjeras.
T.M.MATARANI: - Prolongacifm Muelle Lado Narte (1979)
tonstruccifn Central Térmica  (1580), ..
Equipamienta Cantral Térmica (19819
Reparacibén Muelle Marginal (1981)
Estudiuiﬂmpliacién del Puerta (1981)

MR

J
/

/
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' SECTOR TRANSPORTES Y COMUNICACIONES
EMPRESA NACIONAL DE PUERTOS

ENAPU - PERU
OFICIMA PRINCIPAL
THIIMINAL MARIEIMO DEL CALI.AO
LLIF ALMINIBIHAILIVO ., pIBO
CABLES, TELEX. ENAPUPERY
A e Tk o 1 FUERTOS_PRINCIPALES DONDE_DESCARGAN_GRANOS 2)
CALLAO :
T.F.IQUITOS: - Construccién de un Almacén cerrado (1978
1979). ]

S

L.

- Conotruccifn del Nucvo Muelle Flotante de
183 mts. de lo:'gitud con puentes basculan
tes (1979-1980). )

- Sistema de Comunicaciones (1981).

El finmanciamiento se reslizf con recursos prg

plou ¢n un S2% y del BIRF con un LB%.

T.M.SALAVERRY: - Reparacifin de Faja Transportadora de Azficar
a Granel (1979-1980). ‘ ‘

(*) - Construccifin del Molo Retenedor de Arena (1981)
(*) - Dragado Integral del Puerto (1981)

El financiamiento es por recursaos propias.

(*) - Endeudamiento extermo conm la firma ganadora de la Buena-Prf
de la Licitacifin convocada.

CAPACIDAD DIARIA DE DESCARGA DE GRANOS A GRANEL

T.M.CALLAD: " 9600 Tn/dfa

T.M.MATARANI : 2760 Tn/dfa

T.F.IQUITOS: 720 Tn/dia

T.M.SALAVERRY: Noltiene sistema de descarpga de granae a gra
nel.

PROMEDIO DE PACO POR DIA EN LA DEMORA DE DESCARGA (DEMURRAGE)

POR BARCO

£ N CREAL
Por consulta ante la Divisifn de Operaciones se sabe gue no e& deTiR,
cumbencia de ENAPU. Esté supeditado al Contrato de Fletamento suscali™
to entre las partes interesadas. En todo caso, la Compaii{a Peruana #\
de Vapores (CPV) lleva estadi{sticas de este aspecto comercial. <j§§; ,

s

// Lo
)
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SECTOR TRANSPORTES Y COMUNICACIONES

EMPRESA NACIONAL DE PUERTOS
" ENAPU - PERU

OFICINA PRINCIPAL
TEAMINAL MARITIMO OEL CALLAQ
LDIF ADMINISINATIVO Jw. PISQ

“AABARTADO  POSTAL + 220 PUERTOS_PRINCIPALES DJNDE DESCARGAN GRANDS 3)

TELLFONG 299210 25w «nem e mo cn s o an o cs o o @ o &0 wn on oo o o e 29
CALLAO

5. TIPOS DE FACILIDADES PARA DESCARGAR GRANOS A GRANEL QUE EXISTEN
EN CADA PUERTO

T.M.CALLAQ: 2 Torres neuméticas para granas

- 1 Faja transportadara recientemente ame
pliada. )

- Patencia: 1400 H.P,

Rendimiapic: 400 Tn/hora

1 Torze neumAtica con 2 bombas de succién
1 Faja Transpartadara de Granaos

Patencia: 250 H.P.

Rendimiznto: 15 Tn/hara

T.M.MATARANI:

T.F.IQUITOS: - 3 Egquipus absorbentes de granaos, marca "Wl
GAN" de tipa mbvii.
- Potencia: 160 H.P.
- Rendimienta: 30 Tn/hora.

6 y 7. TIPOS DE FACILIDAD DE ALMACENAMIENTO DE GRANQS Y SU CAPACIDAD

T.M.CALLAQ: - 16 Sllos de concretao, can 23,171 T.M. ds
capacidad total. .
T.M.MATARANI: - - 39 Slloe de concreta y metillcos, can
20,500 T.M. de capacidad total.
T.F.IQUITOS: Na exisgstan Silos y la descarga es directa
a camiaones.
T.M.SALAVERRY: No existen Silos para Granos y la descarga

es directa a camiones.

Callag, 2 de Abril de 1981.
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1. CAPACIDAD DE ALMACENAMIENTO DE GRANOS EN

CADA PUERTO
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Zuadeo N® 1

CAPL AL il ALMACEIGAWENTO PARA GRANOS
LR PUERTOS (ENAPU)

ALAO
iu Sllos endigubs 1,00 TN g/ 16,000 Tt
1 Stles mueves 5, C3) Tivd o/ 8,000 T™

YOTJ:E-.... h"»,m TM

._ATARANI

: Slles Fljee 10,500 T™

1 Silos Acarv di anwrr . 10,00 TM
T(.fr-i s00 20,500 T:“

S/ AV ERRY

1> dispane da siles

P2ITA
Y dw de silor

i JUITOS
1o dlspone de siles
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2. CAPACIDAD DE ALMACENAMIENTO DE GRANOS EN
SILOS Y PATIOS EN CADA MOUNO

DE TRIGO
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CAPACIDAD Di ALMACENAMIENTC DE TRIGO POR MOLINO

Cuadro N°® 2

| Silos loss | Pompa | Tord | Total
MCLINOS " TM. | TMe | TMe | TM,  Ruerto
Calloo :
Nicollni Hoosy S.A. | 2,m0 | s0,00 | - | 52,700
Cia. MOlo Sﬂ’m Rm SOA. i 10,5m 22,500 - @,m
Cia. Mo. del Peri S,A. t 6,150 20,000 - 26,150
Molino Excelsior 113,000 20,00 - 33,000
N‘O"h’la S'Ac , 3,% - 9,5& Ia'm
Molino El Triunfo | 50 450 - 500 | 158,650

| — .
Matcranl !
<JOC o I;E"ﬂal del SUI' S'Ao: ",400 - ll'm
Nicoiinl Hncs. S.A. ' 18,000 - 18,000
Mol. Valencia . 2,500 1,450 3,550
tiol, Barberis (Cuzco) ! - 700 - 0| 33,650
Lalav i
Tolinera Inca S.A. ' 13,000 3,500 - 21,500 | 21,500
Paita .
Ciao Md!nm dOI POI’G : ]O,M - - ]o,m 10.W
Iquitcs . i .
idol Iquites Guiulfo S.A., | -,¢80 1,300 - 3,980 3, 930

ToFAL: 227,780 ¢
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3. CAPACIDAD DE ALMACENAMIENTO DE GRANODS EN

ENTIDADES DEL GOBIERNO Y FIRMAS PARTICULARES
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Cuadro N* 3

CAPACIDAD Di ALLLATENALIENTC DE CRANCS EN ENTIDADES

DEL G bicilve Y FIRMAS  PARTICULARES

INFRAESTRUCTURA, Ui ZCMERCIALIZACICN DE LA CFICINA NACIO-

PIAL A APCYC ALLLENTARIO

_NAA,

AWMACEN f CAPACIDAD TM,
Uma (v, Arganting 12, 000
Trijillo (Sclaverry) : ‘ 3,600
Cajainarca ' 1,000
Puio 1,600
Arequipa (v aiaraal) 1,000
Auquiga Bragipa) 100
Huankz 800
TCTAL w0,500
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INFRAESTRUCTURA DE ALMACENAMIENTO PRIVADA DE

FRIJOL DE SCYA

Cuadro N® 5

Compahila ' Ublcaclén Tipo -C‘;!::':bd

! +

" Copsa Callao Ablerta 5,000

Copsa ¢ Sullana Ablerto/techado 4,000

s Cippsa Lima Ablerto 4,000

. Ipsa Huacho Ablerto 5,000
Olsa i Lima Ablerio 2,000
Cilusa . Cahzte Ablerto 2,500
C. Romero | Piura Ablerto/techado 3,000
Sindi | Pivra Ablerto/tochado 2,000
Tobal 27,500 -




4. PLANES DE EXPANSION PARA ALMACENAMIENTO

DE GRANOS

( 63)



(%9 )

CFICINA GENERAL DE INGENICRIA

PRCYEZTC ALMACENES CEIN:lALES DE DEPCSITC DE LA SELVA

- MINISTERIO DE AGRICULTURA

CuadroN® 7
; Meta Glcbal IComtmldcu a 1980 | Meata 1981 Requerimlento 1982
8 AP "capas. | M*do [Capac.” [N¥do [Capacld. e apac. |
M&dulas , ™ M&dulos; TM MSdulocT LS M&ulos| TM™M
Bague 6 . 4,000 6 13,000 ! | 500 1 500 - -
Tingo Marla 8 " 4,000 4 i 2,000 - L. 4 2,000
Yurimaguas | 3 1,500 3 l 1,500 - | - - -
Yocache |4 2,005 3 i 1,500 | 1 {500 - -
Uchlza 4 ' 2,000 3 1,500 1 ' 500 - -
Moyoba:ala l 500 l ! 500 - b= - -
Rioja 6 a0 3 iwns0 (1 | s00 | 2 {1,000
Tarcpoto 5 250 5 2,50 - -
; -+ . L.
YOTAL I NE 14,000 | 4 | 2,000 ; 7 |3,50




ALMACENES CENTRALES DE DISTRIBUCICN

OFICINA GENERAL DE INGENIERIA - MINISTERIO DE AGRICULTURA

(S9)

Cvodro N° 8
Almacenes Centrales UBICACION META
Provinclas Departamanto 7 Distrito Amblental :Refgﬁgodo
Clzco i Cuzco Cuzece | 5! . e
Barranca t  Lima Bamanca 4,000 « = oo
Huache ' Lima Huachc 1,500 ¢ @ e
Puno - Puno Jullaca 3,000 ¢ | ~-——o
Chimbote (Traslado) | Ancash Chimbote 500 ¢ : —ie-e-
lea i lea loa - 2,400 ¢ | ——=e--
Huancayo | Junin Huancayo 2,400 ¢« | ———--
Trujillo - La Libertad Trujillo 4,800 ¢ @ —-———
' Puno :  Puno Puno 1,200 @ , ~———em
: Tacna Yacna Tacna 1,200 o | eomee
! Plura Plura Plwa . 4,800 ¢ | —meem
: - Arequlpa Aroquipa Cemro Colorado 4,600 | 1,000
Chiclayo Lambayeque Chiclayo 7,200 ' 500
lqultos Lotato aynas 4,100 500
Mercado Maycrdsta N“21  Lima Son Luts — 650
Pucdllpa - Ucaydll Pucallpa 2,500 450
TOTAL 49,400 3,100

(*) Temlinados en 1980.




