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FOREWORD

This is one section of a fifteen volume report
concerning disaster preparedness in Lima, Péru. It
was reéearched in Lim& by ; 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 ﬁhe'USAID/

Peru Disaster Preparedness Resource Library in Lima.

November 1981

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

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

In this volume, notes and summaries of thirty-two reports and
books have been collected. The summaries and extracts concern previous
earthauake disasters in the Americas. Nineteen of the documents concern
Peru, and most of these discuss the 1970 earthquake there. The others
were developed after the Managua (1972) and Guatemala (1976) earthquakes.
A few of the documents address more than one of these disasters.

This collection is not based on an exhaustive or systematic
search of all available literature on these subjects. Rather, it
addresses some of the literature reviewed by an OFDA field team in Pe;u in
1981. The summaries and extracts sometimes reflect only one part or
sone sections of the document reviewed, especially including items of
special interest to the team.

However, it was felt that this set of field notes would be valuable
to persons involved in future disaster operations or in disaster preparedness
activities in Peru, or perhaps elsewhere. |

Most of the literature reviewed in this volume can be found in the
resource files of the Mission Disaster Relief Officer, at the USAID Mission
in Lima. Some can also be found in the Disaster Preparedness Office for
Latin America and the Caribbean within the Offica of Foreign Disaster

Assistance, AID, Washington, D. C.



SECTION I

REVIEW OF THE LITERATURE: PERU
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EXTRACT

USSOQUTHCOM DISASTER AND ASSISTANCE SURVEY TEAM (DAST) (SIC)
AFTER-ACTION REPORT - 1970 PERU EARTHQUAKE, submitted by
Robert S. Beightler, Jr., Colonel, Infantry, DAST Commander,
8 July 1970, from Headquarters, 3d Civil Affairs Group
(Airborne), Fort Clayton, Canal Zone

1. This report summarizes the activities of the DAST
team which was deployed in Peru from June 2 - 28, 1970, as part
of the U. S. Govermment's post-disaster assistance program.

The report contains a main narrative and four annexes —-
individual reports on the activities of four technical components
of the DAST (Veterinary, Engineering, Sanitary Engineering,

.Medical).

The document also contains a cover note (Disposition Form,
DA2496) from Colonel J. W. Morris, Director, J-4, with critical
analysis of some aspects of the major report.

2. Main Narrative
The DAST -operations are described in four phases.
.(a) Phase I Alert Phase The DAST was alerted at

2300 hours, June 1, of the need for their services in Peru. This
alert took place 30 hours after the earthquake.

(b) Phase II Arrival In-Country By Tuesday afternoon,
about 48 hours after the earthquake, the first plane touched down.
Personnel and helicopters were deployed in Cl30's which landed at
Jorge Chavez Airport, and from there proceeded to disaster areas.

Forty persons comprised the team, as follows:

4  Command Structure Office~in~Charge, Deputy OIC,
Civil Affairs Officer, Operations Officer

4  Medical Personnel Two physicians; one laboratory
: technician; one preventive medicine
technician

1l Veterinarian

2 Engineers One civil engineer, one sanitary engineer
4  Communicators Specialists with equipment
6 Support Personnel Supply Sergeant; Administrative Specialist;

Operations Sergeant; Two General Duty
Soldiers; One parachute rigger

1 Public Information Specialist



16 Flight Personnel Pilots and maintenance personnel
comprising four complete crews for
two UH1D helicopters

‘38

(Disparity between 38 and 40 reported not accounted for.)

Their efforts were supplemented by a manned Bell Jet Ranger
Helicopter provided by the Bell Helicopter Company.

The narrative summarizes much of the material included in the Annexes,
but one interesting aspect of it is that medical treatment and evacuation
operations continued for a fairly long period of time. On June 11, for
example, close to two weeks after the earthquake, the DAST team initiated
a migsion assigned to it by the Peruvian Govermment to provide emergency
medical treatment and medical evacuation services to some of the areas which
had not yet been reached since the earthquake.

Some conflict emerged between the DAST Command and the OFDA representative
on the scene. The OFDA representative contended that the DAST's cnly mission
was to survey the area and report information, not to provide direct assistance.
In addition, the OFDA representative contended that "after each day of
surveying the DAST should report all information into him at the Embassy and,
in fact, he requested that a helicapter be sent with a written report
nightly from Anta to Lima (a physical impossibility)."

The DAST Covmander felt that "it is the business of DAST not only to
survey but also to assist and, indeed, during the first week of our operations
emergency assistance was paramount and little surveying was done."

He adds that after the first week, a great deal of surveying was done

.and,that the information was provided directly by DAST to the Peruvian teams

responsible for relief operations, i.e., "tu the agency which could act on
this information." Later the DAST '"made a point" of getting all of this
information sent into the Embassy Command Post.

Clearly, there was a difference of emphasis between surveying and
emergency assistance (the medical team, in its respective annex, comments
that not to assist is impossible); the degree to which information should
be fed, on a priority basis, to the responsible Peruvian officials vs. the
Embassy Command Post or OFDA representative.

A Critical Fuel Problem The problem of fuel is described as "enormous"
especially with respect to reaching the remote areas where assistance was needed.
Helicopters had to carry a spare 55 gallon drum of fuel to forward points, etc.,
to insure that they were not stranded at the end of their Missions. However,
that problem was managed.

More critical, however, was an apparent miscommunication regarding fuel
specifications: '"In the final phase (emphasis added) of our disaster relief
operations...it was determined that the fuel which we had been receiving at
Anta was not JP4 fuel, as we had been assured, but rather JPl. As a result,
the CH47 helicopter was not able to develop full power and lift capability,
and it also experienced overheating. Furthermore, it became necessary to
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to ground all UHI1H helicopters until information was received from technical
personnel in the Canal Zone or CONUS as to how many hours the UHIH may be
flown safely using JP1l fuel without being turned in for extensive maintenance.

Considering that two helicopters were lost through crashes, and one
went out of service due to severe maintenance problems (out of a fleet which
never exceeded five), it is interesting that this problem is not linked in
the report to the fuel problem. (If only to indicate there was no relationship
between the two).

Ground Transportation The main narrative and each of the annexes
indicate that ground transportation to back up the DAST operations was a serious
problem. Details will be provided for each sectionm.

Achievements

Helicopter Operations 125,000 pounds of relief supplies transported
224 medical evacuations '
1,061 passengers transported
506 sorties
201 hours of mountain flying time
292 communities visited, surveyed and assisted

Others are explained in the summaries of the atcached annexes.

Recommendations

1. "That all DAST persoanel be fluent in the'Spanish language.
This is particularly essential and was in fact indispensable in the case of
our physicians assigned to the DAST. It is perhaps asking too much that all
helicopter pilots be both expert in mountain flying and also bilingual,
but it certainly would have helped."

2. Thefe should be some form of ground transportation support.
3. An experienced communications officer should be included.
4, Experience of particularly helicopter pilots shculd be taken into

account in assigning to such a Mission (re: high altitude in this case).

ANNEX I: VETERINARY REPORT

Some interesting observations were made by the veterinary member or .
the team, even though it did appear that the opportunity to use his expertise
was somewhat limited:
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The medical doctors in Huaraz were very concerned about

a 'superstition that dogs who ate human flesh were apt to

develop rabies, After some discussions, they were partially
convinced that dogs can only contact rabies from an infected
animal. However, they still wanted to kill all the dogs because
they insisted that rabies were enzootic in the area. They =
were reminded that this was true not only of this area but of
practically every other large land mass in the world.

Many problems would have arisen if it had been decided to
destroy the dogs. If poison were to be used to kill the
dogs, the children could possibly contact the poison.
Moreover, if poisoned, the dogs would have crawled into

an inaccessible area to die and have added to the decaying
flesh. Shooting of the dogs would have been dangerous and
the dead animals still would have had to be burned or buried.

At the conclusion of the report, the veterinarian had another dog-
related experience:

While in Lima awaiting transportation back to the Canal Zone

a strange dog was noticed near the AF Mission. I was not
present at the time the dog was killed. Earlier in the morning
I had seen the dog and noticed nothing out of the ordinary.
However, due to its strange actions before being killed, I
obtained brain tissue and brought it back for testing. The dog
was positive for rabies. Medical cfficers at Howard AFB are

in charge of those personnel who were in contact with the dog
just before its death.

The veterinarian observed some food distribution:

Distribution was being made by preparing packets containing
flour, rice, sugar , oats, beans, cooking o0il and some other
various items such as egg noodles. These packets were then
taken to the various locations in the city for distribution.
Only the heads of. the families could receive food. All
people that were able to work were not given food until they
had proven that they had helped in the cleanup work. The
military program evidence of this was the fact that those
personnel who worked were issued chits and the completion of
a day's work.

The veterinarian concludes that while there was not an extreme need
for a veterinarian's services, he can be utilized in many ways and can
provide needed ‘advice, at times. The veterinarian in this case was:
Sonny D. Reynolds, Major, Veterinary Corps.



€

(93}

-1 -

ANNEX II -~ ENGINEERING REPORT

Major (Corps of Engineers) Harold M. Newman was the DAST Engineer
Representative. His work-was very varied, and he advised on a number of
projects: ' '

- June 3 Reconnaissance-of Chimbote ('"Much work was being done
cleaning up the streets and even food distribution centers were set up and
in operation. All of this work was started without US assistance and
seemed to be well organized and effective.'") Saw no need for US engineer
agsistance there.

- June 5 Assessment of Anta Airstrip Determined it was OK fér
C130 and C123 landings, and conducted additional air-surveys of surrounding
areas.

- June 6 Preparation of Plan to 'Clean-Up Huaraz': Worked with
Peruvian Engineers to develop a plan for a Peruvian Engineer Company due
to arrive that evening. To insure that the plan was OK "as to sequence".

- June 7 -'Introduces CPT Wehmann Around and attends to other technical
tasks.

-~ June 8 - Advises Benedictine Brothers in Los Pinos to Demolish Monastary

Roof

- June'll - 13 - Advises Govermment of Peru on Feasibility of
Road Construction/Bridges Across the Hungay Landslides

Major Newman emphasizes that he was handicapped by lack of ground
transportation. Particularly, the problem is that his Peruvian counterpart
always shared transportation with him, but this meant both had to work
together all the time, when they would have wanted to double their productivity
by splitting up. ) '

ANNEX III - SANITARY ENGINEERING ACTIVITIES

The Sanitary Engineer on the team was Captain Victor
W. Wehman Jr.

His report is systematic and technical, describing each water
system he worked with. Of particular interest, because of its applicability
to Lima's water supply system, was his report on Chimbote, extracted as
follows:
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System Before Disruption by Earthquake Ths water production
system for the public of Chimbote consists of three submergible -
chlorinated well pump stations serving about 40% of the city

by direct distribution, and one Santa Corporation process water
well (chlorinated) which is not usually used for public consumption.
The Santa Corporation also has a high pressure water line (process
water, non—chlorinated) coming directly from the Santa River.

Another water system available in the area is the new housing
gsystem of Buenos Aires. This subdivision is near Chimbote airport
and has a complete water treatment plant which treats water brought
ia from the Santa River. The plant consists of primary lagooning
of the water, coagulation, flocculation, sedimentation, filtering
and chlorination of water, and was designed fcr a consumer population
of 10,000 at 150 gallons/capita. .

System After Disruption by Earthquake

a. All three Chimbote main water wells had been damaged to
some extent. In all three cases the buildings surrounding them
(reinforced concrete) were cracked, but not collapsed. Each well
hrd sand-clogging up the well casings due to the Premors, however,
by Thursday all three wells had been flushed.

All pump equipment was working except for minor repairs.
The main water storage reservoir (concrete) was not damaged.

The city uses steel pipe and the distribution system was
very segmented. It was easy to see broken sections in the sand as
the water turned it a reddish-brown color. Location of the breaks
in the streets will be no problem. Engineer Gonzales estimated
three weeks full-time working to restore the main line, but only
if he gets the correct construction equipment.

Each pumping station has facilities to input vertical filling
points (standpipes) for water trucks. Since only 407 of the city
normally gets main distributed water, the practice of bringing water
to the people in water trucks is an old one.

b. The Santa Corporation water well was fuactional Thursday
afternoon with ru2pairs being made to the water lines by line crews
organized and paid by the Santa Corporation. The crews were operating
with three front end loaders, a D-6 dozer, and about six dump trucks.
The Santa Corporation well (chlorinated) also had vertical standpipes
for distribution to water trucks available.

¢. The Buenos Aires water system was severely damaged. The
inlet structure on the Rio Santa had changed elevations, not allowing
water to flow into the line. The realignment...should take about
three weeks...

The water treatment plant had considerable damaged to the flocculating
and sedimentation works, but little or no damage to the filters, pumps,
filter-back wash elevated storage ‘tatk, chlorinators, or main concrete
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storage reservoirs. With repairs to the inlet, a large volume
of portable water can be produced and distributed.

Recommendations

CPT Welman recommends the use of water trucks and 55~gallon drums
until (about one month) the normal distribution lines can be restored.
He suggests such trucks be brought in from Lima, and there should be
enough trucks to keep 25,000 gallons 'on the move" in Chimbote.

About 300 of the 55~gallon drums are recommended.

Beyond that, he suggests specified heavy equipment required
to repair the system.

He also includes several long-term recommendatiomns:

1. "It was nearly to arrange for surface transportation' to
carry out their duties. "Four to five jeeps for 25 men"

would greatly facilitate and improve operating efficiency.

2. Portable water testing kits (similar to the HACH Model
DREL) would add greatly to specific determination of water
production and distribution problems.

3. Mobil purification units such as those produced in Germany

should be placed into alert storage in the Canal Zone.

ANNEX 4 ~ MEDICAL ACTIVITIES

This report is interesting and is presented in chronological
format:

Chimbote Hospital Obrero, originally a 40-bed facility, was
operating at a 120-bed capacity. Typhoid vaccine and antibiotics
were requested. We contributed 25,000 doses of typhoid vaccine
and 10 cases of ampicillin.

Trip to Callejon de Huaylas We separated out only the most basic
medical supplies such as antibiotics, analgesics, plaster of Paris,
etc., because of weight limitationms.

Caraz One of the main problems was the lack of antibiotics and
analgesics.

The food situation appeared to be well under control as a fair
amount of flour from the Alliance for Progress in addition to
abundant cattle, oranges and unharvested wheat were available.

Huaraz The hospital director assigned us to the Emergency Room.

The first floor of the hospital was basically in tact, while the
second floor (the wards) was damaged, but for the most part could

be utilized. We relieved the extremely tired physicians from the
hospital. We were the first foreign physicians to arrive on the scene.

The hospital was built in 1963 with an 80-~bed capacity; it was
handling a 290-bed load. Patients were lying on the floor on mattresses,
blankets, and received medical attention "only if they complained loudly.
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The injured seen in the emergency room were primarily people
who lived at a good distance from Huaraz and whose wounds were
grossly infected by the time they could receive medical attention.

Our most ‘mmediate need was blankets, mattresses, tents, plaster

of Paris, antibiotics and typhoid vaccine.

In Anta, a para-medic, a physician and Peruvian and American
nurses set up an outpatient clinic in a tent.

Recommendations

Prior to departure, all DAST personﬁel should be briefed by
intelligence personnel regarding the country, its people,
climate, and current political considerationms.

All personnel should be bilingual, but this is imperative
for medical personnel. Injured and sick are more difficult
to understand even in their native tongue.

Some form of intrinsic transportation must be provided in the
interest of efficiency. The distance between the helipad and
the hospital was 1-1/2 miles. Basically, no transportation was
available. '

It is impdssible for a physician to enter any disaster area
and not assist. Any surveyong done must be accomplished while
assisting.

Deployment of medical personnel should avoid misplacement of
personnel, as occurred in Peru. The laboratory technician who
came with a portable laboratory was sent to another city where
he was not utilized in his primary capacity.

The first two recommendations (above) are the same as the o
offered by the Commander of Operation Blue Boy ~ Earthquake Relief
Mission to Skopje, Yugoslavia.

This report was filed by Z. Szymonski, MD, Lieutenant Colonel,
Medical Corps, Acting Chief Surgeon.

ANNEX 5 - FLIGHT SURGECN

This report deals with the sanitary and health aspect of support

provided to U. S. personnel during the-Mission, which is found somewhat

lacking. However, the most interesting part concerns flight safety
conditions in the Andee for U. S. pilots:

This Valley in che high Andes was unfavorable for flight
safety for many reasons. (However, it was essential to
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operate from Anta because it was the only usable
airfield.) The valley floor at Anta is approximately
9,000 feet above sea level and the pilots often had

to fly above 14,000 feet in order tn get through the
passes. This constant exposure to altitude and its
resultant low oxygen tension causes an increase in
pilot fatigue. The lack of good rest accommodations
made the situation even worse. Cold nights, podr food,
and constant high altitude exposure are detrimental

to personnel required to perform exacting physical and
mental tasks.

Oxygen discipline was observed to be poor. Walk around
oxygen bottles were available but were used infrequently
during the flight which I observed. Several reasons

exist: Helicopter pilots are not accustomed to using
oxygen.. Their helmets are not equipped with oxygen
fittings and the talk around bottle masks are not adadted
for usz on helmets since this required a special microphone
wicthin the mask. Consequently, when oxygen was used, tle
pilot had to swing his boom mike out of the way and use

one hand to hold the mask to his face. This is not workable
since both hands must be ca the controls when flying a
helicopter. The majority of the helicopter pilots had not
had f£light altitude indoctrination. This program stresses
the effect of hyporia and the insidious nature of this
physiological state.

No physician was delegated to look after the physical and

living needs of the aviation personnel. A flight surgeon -
was not provided as a member of the DAST.

Gersony
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October 7, 1981

EXTRACT

MAAG - U. S. Military Advisory and Assistance Group /U. S. Embassy, Lima, ‘Peru
After Action Report, Dennis Muldoon, Colonel, USAF, Chief, MAAG Unit, 21 July 1970
following the Peruvian Earthquake of May 31, 1970

1. This report is a first-person, detailed narrative of COL Muldoon's
actions and problems during the period Sunday, May 31, 1970, until about June
10, aad really provides concrete day-to-day operating problems certain to recur
in another maJor disaster in Peru.

While not as technically oriented as the DAST report, tnis document provides
a flavor of the kinds of operating problems involved -- and in a very entertaining,
readable style. . This extract tries to synthesize and highlight some of the
problems raised. )

2. Communications within the U. S. community were extremely difficult.
It is clear that the Embassy Command Post, ‘USAID Command Post, Airport and Field
Positions needed to have had instant communications. By June 10, COL Muldoon
finally requested two fully equipped communication jeeps from Panama -- obviously
these sihould have come in right from the start.

3. OFDA Representative The narrative repeats numerous times that there
were conflicts or problems in a cooperative relationship between the MAAG and OFDA
representative, referred to as "a point in my posterior" in the report.

4. Peruvian Air Force The performance of the Peruvian Air Force was
a serious problem. They provided little operational assistance in loading
and unloading, leaving the job to COL Muldoon and one NCO, and the entire Peruvian
erew quit at 5:30PM, normal quitting time.

This had two effects: (a) The aircraft provided by Panama were substantially
underutilized; and (b) Assistance provided took much longer than necessary even
under emergency conditions to reach its destination.

This problem was finally resolved when the U.S. operaticns were segregated
from the other incomiug resources. This allowed them to prepare cargo ahead of
time to make better us2 of the equipment. The Peruvian Navy finally sent over 10
men to help with the loading, which eased the situation considerably.

One problem was that Group 8 of the Peruvian Air Force wanted to control and
handle everything, but had no capacity and ~- apparently -- no real desire to do
a job commensurate with COL Muldoon's perception of the value of the U. S. inputs.
So the net result was a bottleneck to be avoided in future.

In one operation, the Canadians and Argentinians promised some air support
but failed to provide it when the moment arrived, leaving the U. S. contingent holding
the bag.

Operations should be self-contained, with augmentation personnel automatically
sent in to support the local Commander. Communications should be planned in advance

and automatically activated.
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There was also no control system at the airport, and cargo left Panama
urmanifested. This contributed to the chaos on the scene.

Gersony
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October 7, 1981

EXTRACT

PERU EARTHQUAKE - May 31, 1970, Carson 0. Crocker, USAID/Peru, August,
1970

1. This is a general summary report of US post-disaster activities
by an AID veteran who has worked in numerous post-~disaster programs.

Only those points germaine to this particular mission are extracted.

2. Medical Statistics

47,000 killed in earthquake
20,000 killed in avelanche (Yungay etc.)
67,000

143,000 injured requiring treatment
4,657 required hospitalization

20,000 orphans created by disaster .
200 orphans - not absorbed by local friends, relatives, etc.

3. US Assistance

(a) PL480 Food 23,000 metric tons = $5.9 million
Program limited o 120 days from June 1, 1970
"after which it is expected that local agricultural
resources will adequately meet food needs.'

(b) DAST: Need for Assistance demonstrated by comparison between
Peru'a earthquake affected areas and Europe — it would cover all of Belgium,
Holland and half of Denmark.

"The fact-gathering functions due, no doubt to misinterpretations of
standing instructions by the DAST ...were not carried oul as expected...
They provided survey information to the host military commander who failed
to disseminate this information to other than host authorities. It was then
considered classified and not readily available for US use." 1In various parts
of the report, this complaint is repeated.

(¢c) Private Medical Groups ''Due to various circumstances,
available medical personnel exceeded real needs. Peruvian hospitals
had adequate space and Peruvian doctors backstopped by foreigan volunteers
were very much-on top of the cases needing emergency care.

"Nevertheless, American doctors in groups insisted on the need
of their serv’ .es here. At least one group left disappointed when after
generously dcvating their time they found no satisfactory functions."

(d) Information on operations was not forthcoming to active
cooperators such as the U. §S. Embassy, thereby negating certain potential
assistance.
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Data on arrivals of supplics, pipeline, warehouse inventories,
deliveries and distribution were very poor, and the field command was
.s..unable to make adequate advance plans for utilization of supplies.
Since thegse matters were considered coufidential, U. S. assistance was
not possible in this area of operations except for our own inputs.

4., Resource Personnel

Dr. David Sencer, Director of CDC/Atlanta assigned in developing
the epidemiological surveillance system.

Dr. Paul A. Blake, CDC, stationed in Puerto Rico, assisted in

‘conduct of the surveillance program.

SUMMARY
The document also provides information on activities of other -
public and private sector donors, some general description on how the

Peruvian operations were organized, and other valuable information.

Gersony
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August 30, 1981

EXTRACT

Review of U. d. ASSLi5LANCE AULLVLLLEY QNELELEU LU LUE DAL LRYUARE Ul3ddLcl

in Peru, Report of a Staff Survey Team to the SubCommittee for Review of

Foreign Aid Programs, Committee on Foreign Affairs, U. S. House of Representatives,
December 3, 1970 (U. S. Goverrment Printing Office, Washington, D. C., 1970)

1. Summary This 25-page report was prepared by Messrs. Harry C. Cromer
and Marian A. Czarnecki, staff consultants to the Committee on Foreign Affairs,
after a nine-day trip to Peru, from August 6 - 15, 1970.

It deals in three parts with the disaster: emergency phase (3 weeks);
rehabilitation and reconstruction phase; and conditions in Peru bearing on
further U. S. assistance. In addition, in its introduction and throughout
the document it provides some useful general data on damage to Peru from
the May 31, 1970 earthquake. '

2. Background Data

The area affected by the disaster includes about 25,000
square miles, mainly the Department of Ancash, with an
estimated population of over 1,000,000. Although precise
figures ave not available, more than 50,000 inhabitants

of the affected area were killed; upward of 30,000 by
collapsing buildings and more than 20,000 by the avalanche
of rock and debris which buried the towns of Yungay and
Ranrihirca in the Callejdén de Huaylas (Huaylas Valley).

An additional 50,000 people were injured badly enough to
require medical treatment. 160,000 dwellings were affected,
of which 100,000 were destroyed and 60,000 severely damaged.
Some port facilities, inland roads, irrigation, water and
sewage systems, and various productive units, including a
major electric power generating plant, were damaged.

The bulk of the destruction and damage was centered in two
areas: the coastal strip whiczh includes the ports of Casma
and Chimbote, the latter a tcwn of over 200,000 people; and
a 40-mile section of the Huaylas Valley in the Andean Sierra,
from Huaraz northward to Huallanca.

The damage caused by the disaster is now estimated by the
Govermmenit of Peru to exceed (US)$517 million...

The area affected by the disaster contributes about 6 percent

to Peru's gross national product...The one project of significani
importance in the area is vhe electric power generating plant

at Cafion del Pato which was slightly damaged by the earthquake.
The relatively more populous coastal region features a steel
mill and some 40 fishmeal factories in Chimbote which produce
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about one fourth of Peru's foreign exchange earnings.
The steel mill was only lightly damaged while the fish-
meal plants zppear to have survived the earthquake
intact. Damage to the industrial pioductivity of

the area can thus be met within the financial and
technical capabilities of the industry without
international assistance.

The immedjate reconstruction needs of the area center
on the provision of temporary housing to the inhabitants
of the sierra region before the advent of the rainy
reason which normally begins in October but which last
year began in mid-September, In that region, 75,000
homes have been affected by the earthquake. About 657
of them have been destroyed, the remainder severely
damaged.

From our inspection, many of the homes on the coast
appear to have been rebuilt already, though frequently
with straw rather than with customary adobe materials.

3. The paper's overall attitude toward the relief operations (first
three weeks) seems quite positive and highlights the role of the DAST and
USSOUTHCOM. '"To put it as briefly as possible, the United States was there
first and the assistance provided was a major and probably the crucial
element in the total emergency relief operation.”

Some of the problems highlighted by the paper:

Even the US DAST group, operating in the mountain region,
experienced serious problems: they could communicate with
Panama but not with Lima....It would appear advisable for
the US to consider establishing a mobile communications
system and assigning it to the DAST group in Panama.

There was an oversupply of some materials, particularly
medical supplies of certain kinds, due to faulty informa;ion.

In some cases, there was confusion about what was needed,

where and by whom. The result was that too much assistance

was delivered to some places, not enough to others. Due

in part to pvor communications and the failure to survey

and identify the specific locations requiring food and

clothing drops, wany of the drops were made on a '"scatter"
basis. This resulted in relief supplies being maldistributed
and being hoarded in large quantities by the lucky recipients. -

Although priority of needs was generally broadcast, they
were not adhered to.

The overall emergency operation for the U. S. involved $2.6 million,
primarily reimbursement to the U. S. military; and $6 million in PL48O food.
(The participation of the U. S, private sector with an estimated $8.5 million
is described as "impressive and well-received."
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4. The reconstruction part of the paper reviews information already
available elsewhere in the notes:

IDB $35 million matched by $17.5 million from Govermment of Peru

IDRB  $125/150 million loan was '"under consideration" at the time

Uu.s. $9 million of emergency relief, $7.4 million for reconstruction
under its bilateral program

UNDP A list of studies and technical assistance resources

Sweden Provides a military construetion group to work on roads and
infrastructure

UNESCO Provides experts who study damage to cultural and historical
monuments

The report comments that a "massive airlift" promised by the Soviet
Union began late and "has not even reached its half-way mark", and that
OAS and some European donors are considerinz longer-range raconstruction
programs.

With respect to the Goverrment of Peru's efforts, the report indicates
that only about 2% of its current national budget -- about $20 million —-—
was committed to reconstruction of the area, as compared with initial pledges
of $140/185 million by international sources. In addition, the Govermment placed
priority on the structural reforms which it was carrying out in agrlculture,
industry, mining and commerce during that period.

However, it is clear that final decisions have not yet been made on
the Govermment's level of support and strategy for reconstruction.

5. Conditions Bearing on U. S. Assistance

""Rehabilitation and reconstruction aid by the (BID - $35 million)
and the U. S. Government ($7.4 million) were extended without a
clear understanding of the real needs and local priorities —— in
other words, too soon to be utilized promptly and effectively.”

"Utilization of large-scale external assistance for reconstruction
(and development) may create some serious internal problems for Peru.
Extreme demands placed on local resources - manpower, equipment,
and scarce supplies such as cement and building materials - can
result in competitive bidding, diversion of resources from
priority projects, conflicts of authority and inflatiomn."

"The dividing line between reconstruction (restoration of the
disaster area to pre-earthquake conditions) and development may
be difficult to define and even more difficult to observe.

Chimbote is a good example of the type of difficulties which

U. S. aid, intanded for reconstruction, could encounter. According
to a Peruvian official on the scene, prior to the earthquake '
Chimbote consisted of (a) the downtown area, (b) four small
residential areas which were urbanized, and (c) fifty-some
"shanty-towns" inhabited by about 180,000 Indians (out of a
population of 200,000).



The "shanty-towns" lacked all the basic elements of
urbanization: paved streets, sidewalks, sewers, adequate
water supply, even electricity in some cases. The
individual family dwellings, built by the Indians out of
adobe bricks, were almost completely destroyed by the
earthquake. They can probably be restored to their original
condition by their occupants with a minimum govermmental
input.

It appears unlikely, however, that the Govermment of Peru

is considering this type of '"reconmstruction". Plans calling
for changing the layout of Chimbote, for moving whole sections
of the town to previously uninhabited areas, and for providing
those new sections with municipal services, are currently
being studied. The implementation of such plans would go
beyond mere 'reconstruction" - it would involve substantial
investment in '"development". Any misunderstanding about

the meaning of these terms could lead to friction and other
difficulties if the United States should decide to provide
additional aid to Peru for "reconstruction" only.

"The USAID Mission in Lima is not presently equipped to
implement any sizeable new assistance program for Peru.
+-.As the U. S. experience following the Chilean earthquake
has demonstrated, this is a severely limiting factor which
would have to be remedied promptly if additional bilateral
reconstruction aid for Peru were to be forthcoming."

6. State Department Response Only one issue is addressed by the
State Department response - one which seemed of such little significance
that it has not been included in the notes thus far. The report indicates
that 4 UH-1H helicopters were not in use when the study was conducted: ' they
had been used in relief operations, were then grounded, and were now abouc
to be sold to the Peruvian Govermment. The study suggests, perhaps rather
strongly, that these helicopters should have been being utilized at the time,
not just sitting around at the airport.

The State Dept. indicates that as ground and animal transportation had
been adequately re-established, there was less need for helicopter transport;
that some helicopters were beginning to be used inappropriate, considering
danger, cost and marginal effectiveness; that the U. 5, had lost three
helicopters in these operations already and that the value of additional
flights for training purposes was marginal; and, perhaps, in my view, most
importantly, the Peruvian Air Force helicopter capability "was not and is not"
being used for these purposes.

7. Other Information The document includes a listing of all U. S.
aid provided to Peru after the earthquake, and a copy of the principal agreements
and amendments covering the $7.4 million grant. The report indicates that
some material was deleted from the published report but remains available to
committee staff -- this seems to deal with political matters, questions of abuse

of assistance, and state of preparedness of the U. S. Mission before the disaster.

Gersony
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July 26, 1981

SELECTIVE ANALYSIS

Comﬁletion Report of $7.4 Million Grant Agreement for
Earthquake Rehabilitation and Reconstruction Program
Jacob Willebeek-Le Mair, General Engineer, USAID/Peru,
September, 1974

1. Summary This 15 page report outlines the assistance provided
to Peru under the $7.4 million grant, It touches on a number of implementational
problems and makes some recommendations. The excerpts included in this summary
are selected on the basis of relevance to our particular mission.

2. On June 29, 1970 -- about one month after the earthquake -- the
AID Mission signed a US$7.4 million grant agreement with the Government
of Peru for earthquake rehabilitation and reconstruction. The following
projects were undertaken under this grant:

A Temporary Housing §444,000

B Housing “Construction $500,000 (via 0AS)
C Electric Power $400,000

D Tools & Equipment $410,000

E Education $2,540,000

F Agricultural Credit $§757,000

G Health Centers $417,000

H Irrigation $790,000

I Self~Help Shelter °~  §$700,000

J Farm Tools $§160,000

K Huaylas Homes $50,000

L Studies $200,000

M Other Studies $140,000 (related to HIG Loan)
N Piscobamba Centver. $23,000

TOTAL: 14 individual projecﬁs

Most of these projects had a number of associated sub-projects
with them,

3. Problems Reported in the Document

"Lack of management capability within the newly created CRYRZA
and of the various implementing agencies of the GOP."

"Underbidding on the construction projects...Contractors would
run out of funds and halt all construction...Even though (they)
were forced to post bond, the legal process for cashing a bond
(was extremely time coasuming). Those who won the contracts
were often quick to abandon the work as soon as they ran into
trouble. The poor showing...was also due to the lack of
prequalification in the bid procedures thus permitting more
inexperienced firms to win contracts. After USAID insisted

on prequalification, more qualified firms received the contracts.”
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", ..an overly stringent financial policy of USAID..." left
implementing agencies without money, slowing up the process
significantly. When a large revolving fund was established,
progress improved notably.

"...all projects financed by a single donor (should) be
physically concentrated in a limited area...donors (should)
keep their projects concentrated in a limited mumber of
sectors."

Despite the implementation problems, the report supports
the use of the national reconstruction agency as the
implementing agency for the program, seeing it as part
of a positive strategy of imstitutional development.

4, Comments on individual projects:

Project 'C' - Electrical Power

The first generators ordered under the program did not
arrive until March, 1971. Two 800KW generators ordered for Trujillo
were not needed when they arrived because repairs to the system had been
completed by then. This community "had suffered a separate earthquake
on December 9, 1970, which caused extensive damage to their electrical
installations."

By June 30, 1974, generators in about four out of seven towns for
which they had been purchased were still not installed. Cause: mismanagement
by national implementing agency; GOP funds promised for a related project
had not come through.

Urban Tools and Equipment

Handtools were procured by July, 1971 - their intended hse
had been for rubble-clearing. By the time they arrived, the clearing had
been completed.

Some of the heavy equipment (2 dumptrucks, 5 pickups) did not arrive
until early in 1973. Six bulldozers, 6 air compressors and 6 dumptrucks
were ready by October, 1971, about 1-1/3 years after the earthquake.

Education - $§2,540,000

This was the biggest program component. 71% of these funds
went into Centros Educativos Basicos, then a new concept in educationm,
although AID had intended for the funds to go for rural schools. The
CEB's were completed in February, 1974, about four years after the earthquake.
There were serious problems with low-bidding contractors who didn't follow
through on their commitments.

Agricultural Credit

Farm credit was made available through the Supervised Agriculture
Credit Trust Fund. By August 31, 1971, all of the funds had been disbursed.
Note: Would be interesting to follow up on collection.
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A rumber of the housing programs are assessed in more detail
in the Thompson 1976 Report - nothing in this report contradicts their
findings.

Couments

1. Procurement appears to have been a major problem. If there is
one problem which appears common to all disaster relief programs AID has
undertaken, it appears to be slow procurement.

2. I was surprised by the number and variety of small projects
undertaken by the Mission. This must have created a real management drain,
with a need to cover so many sectors. This division could have been the
result of political problems of the period; or perhaps the project just
evolved in this form. I would be inclined, in future, to try to concentrat _
a bit more on specific sectors -- and agree with the report's suggestlon
that focus on a geographical area is valuable as well.

3. It would be important to take into account the timing realities,
not only on procurement but on executing agreements (or sub—agreements) and
ir general implementation in setting up this kind of program in future.

Gersony
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Report of Audit Earthquake Reconstruction and Rehabilitation
Grant USAID/Peru, Audit Report No. 71-3
September, 1970

The scope of the audit includes the disbursement of US$2,570,061 in
grant funds for the period June 29, 1970 - June 30, 1971 and focuses
upon an evaluation of the USAID management of grant operations.

One of the largest natural disasters occurred when an earthquake struck
Peru ia May, 1970 and affected an estimated population of 1,700,000,
Abou* 70,000 were killed, 100,000 injured an 500,000 people left
homuless.

Sixty-six governments and private and international organizations
provided assistance. Of the US$240 millionr in emergency help and
reconstruction, US$91 million came from the GOP, US$61 million
from the US and US$88 million from other countries and groups.

As of June 30, 1971 USAID had established eleven projects, three were
completed (temporary housing), three were progressing slowly (agricultural
credit, farm tools and electric power), and five were considerably slowed

(education, irrigation, medical centers, urban tools and OAS reconstruction).

"Phe principal factor limiting the rate of progress has been the manage-
ment capability of the GOP which was underestimated by USAILD in the
development of the implementation plans." (p. 5)

A committee system was utilized for project implementation. The audit
suggests that more engineers should have beenutilized as project managers.
USAID believed that the major problems were functional not technical

so that engineering managers were not required. -

The GOP created CRYRZA as a separate organizational unit with ministerial
status to administer the reconstruction program in June, 1970. Initially
this unit lacked managerial capability which improved over time. USAID
reduced bureaucratic problems of CRYRZA by establishing good working
relationships with the implementin~ agencies. (This same management
approach might be useful in future disaster reconstruction efforts).

The planning process was hampered by the slowness of GOP efforts to
assess damage and prepare the GOP program for reconstruction.

Provious Puge w el
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"Experience has demonstrated that the standard guidelines (for procure-
ment) have been very cumbersome to administer because of the large
number of small value procurement transactions financed by the grant
and conflicts with GOP procurement procedures". (p. 15). The audit
firmly recommends that the assignment of a procurement specialist

to this Mission during the critical period (first six months) could
have improved both the efficiency and effectiveness of program
operations. (FHO for one strongly supports this supposition based

on emergency procurement of equipment and midicines under health

loan and grant).

World Bank and InterAmerican Development Bank also experienced
considerable delays in projects financed with their funds due to GOP
interference with rapid implementation efforts.

There were eleven projects including:

‘a. Temporary housing. Included three AID financed grant projects
of US$1,700,000 as follows: OAS Temporary Housing: roofing
materials and temporary housing for 15,000 families; Self-Help
Shelter: roofing material for 20,000 families; AID Temporary
Housing: temporary housing units and support services for 2,800
families. Auditors suggest that Self-Help Shelter was the most
effective based on long term cost benefit analyses,

b. Electric Power Project. Major problems in procurement and customs
delays which reduced effectiveness of project to purchase electric
generators.

c. Tools Project. Procurement delays in both foreign and local
procurement.,

d. Medical Centers Project. Major delays in GOP preparation of
implementation and construction plans.

e. Farm Tools Project. Good administration.

f. Education Project. Weak technical and administrative management
by Ministry of Education.

g. Agricultural Credit Project. Okay.

h. Irrigation Project. Weak administration and considerable contract
delays.

i, OAS Reconstruction Project. Not implemented.

Helene Kaufman
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ANALYSIS

Preliminary Report on Post Disaster Housing in Peru, Paul and
Charlotte Thompson, INTERTECT, 1976

1. General The report is a program-by-program description and
analysis of the various temporary and permanent housing programs conducted
by the Government of Peru and international agencies after the May 31,
1970, earthquake in Ancash and surrounding areas., It includes critical
comments about the programs. The 108-page study contains valuable
details and insights relevant to AID disaster plamning for both Lima,
as well as secondary cities and rural areas.

2. Temporary Shelter

(a) Tents

A total of about 12,430 tents reached Peru in response
to the earthquake. The source of the tents was generally as follows:

Bilateral Assistance 10,508
(6,700 = 54% USG arrived mostly in July)

International Agencies 1,863
(450 = 25% 7DA/CRS/CWS arrived mostly July 31)

Peru 59
TOTAL 12,430

In 1970, the cost of a tent is estimated at US$100. The
total amount of the US donation of tents was estimated at about $600,000
(not including transportation). The tents were distributed at no cost
to beneficiaries, although it was widely held that many never reached
them but were diverted en route for other purposes.

The tents were not used in the Coastal areas, reportedly because the
weather there is milder. However, when they reached their destinations
in the Sierra, it was found that most beneficiaries had already made
their own temporary shelters, within which the tents were only a 'marginal
improvement'". The tents did not wear well in the rain and were cold at
night and hot duriqg the day.

(b) Estera

Nearly 5,000 esteras were provided in the Coastal regions
to disaster victims, and an additional amount was provided by the Red Cross.
It is also assumed that many (if not most) families purchased their own
esteras. Temporary shelters required 7, 9 or ll esteras, depending on

the size of the family, so between 500 and 1,000 families were assisted in

this manner.

Esteras are far more competitive as housing solutions than tents.
However, they are subject to insect and humidity damage and are seen as
temporary housing materials. The report states that the use of esteras
and not tents "is now the current policy of the Peruvian Red Cross and
USAID",

- 37 -
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(c) Operacidn Techo

About 1440 barracks type buildings, each designed to hold
about seven families, represented the Government of Peru's first major
post-disaster housing program, principally in the Callejon de Huaylas
area. Construction of the units was completed in December, 1970, about
seven months after the earthquake, and, in 1970, cost about US$250
per family. Construction materials were maderita (masonite) walls;
galvanized steel roofs; and interior partitions of estera. Due to
negative reaction of local residentg, some modifications were made
in building materials, i.e., from limina to corrugated cement-asbestos;
interior partitions to plywood; the size of each family's unit was
increased to 27m2. A total of US$2,362,812 was didbursed by the program.

As an emergency operation, the program was unsuccessful: as units
became available three to six months after the earthquake, people had
already made their own temporary living arvangements. However, in
some ways it was an improvement over tents or makeshift shelters which
some people had constructed, 1In one area, however, 231 family units were
never used, and other communities reported similar, though not so
extreme, reactions.

The complaints about the housing were: too dense, conditions
described as 'living like animals', no windows, hot in daytime/cold
at night, and most critical: lack of security between family units,
For these reasons, project beneficiaries refused to assist in the
construction of the units, although some were prepared to use them
once Govermment had completed the work.

"Greater care should have been taken in the siting
of the shelters, spacing them in a calturally more
normal density pattern and allowing for an identi-
fiable exterior space.”

Where there were improvements in the units observed in 1976,
these were made only in cases where they had been physically removed
to a site owned by the disaster victims. Otherwise, the units appear
to have mainly provided transient housing for people leaving the rural
areas en route to relocate in the City. .

Somewhere in this area, about 300,000 sheets of lamina found
their way into distribution channels, from the Peruvian Red Cross
(268,000 sheets), Austrailia (70,000) and "Amigos de California"
(25,000).

(d) USAID Temporary Housing

About 660 multi-family temporary units, each designed
for four families,h (= 2,640 individual units) were provided by USAID
at a cost of about US$450,000 (at US$170 per family). Construction
began in October, 1970, and was completed in January, 1971, eight
months after the disaster. The basic agreement covering the program
was signed on August 20, 1970, about three months after the disaster.
These shelters were built in the rural areas, complementing the GOP
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program which concentrated on more urban settings. About 10%Z of the
bnildings were used for non-housing purposes.because by the time they
were constructed, "...there was no further demand for those modules."

The materials were the same as for Operacidn Techo, ali shipped
from Lima and constructed by a series of five contractors from Lima,
with some PCV supervision. Much labor was contributed by the intended
beneficiaries. :

According to one of the PCV's, "the people were not happy living
together in one building. The assumption that many occupants would be
related and therefore comparible did not always occur...(there was)

a feeling of poor quality construction.”

Although the original project and AID's project termination report
suggested that the materials could be used again in permanent co-struction,
this was not feasible: the wood was untreated and rotted; the
pressboard panels absorbed moisture and deteriorated; and the asbestos-
cement sheets cracked because of poor installation practices.

(d) USAID Self-Help Shelter Program In addition, USAID,
at a cost of US$700,000, provided 240,000 sheets of aluminum roofing,
distributed to 20,000 families during November/December 1970 and
January 1971. The materials were considered, 'too lightweight and
arrived to the site badly bent." Each 7family received twelve sheets.
(Aluminum cannot be used for both emergency and reconstruction purposes).

(e) USAID Grant to OAS for Temporarv Housing

. AID's final temporary housing effort was a donation of
US$500,000 to the OAS, under which about 350,000 sheets of galvanized
steel were distributed to about 15,000 families during the October, 1970
January, 1971 period. Distribution was limited to disaster victims

in the Huaylas area who were constructing single-family shelters using

their own labor and other materials.

About 20% of the above materials, however, were used by OAS
to build temporary shelters for people., Construction staff complained
that the gauge of the materials was extremely light. Beneficiaries
also "complained bitterly about the thermal characteristics of the
shelter. One expressed that during the day it is like standing in an
oven and at night not even ten blankets can stop the c/ld. The roof
also leaks badly.'" Generally, peopl~ did not like the temporary
arrangements and would have preferred to be able to get on with their
permanent reconstruction. In 1976, some were still attempting to
gain title to their "temporary" site so that they could begin a
more permanent effort.

(g) West German Red Cross "Foam Igloos"

At a cost of US$200 each, the WG Red Cross provided 500
foam igloos which were all completed by the end of August, 1970, within
three months of the earthquake. Twenty-six technicians and 100 tons
of materials were flown to Lima to make the project possible. The
igloos were provided free to disaster victims.
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Initially, states the report, the reception to the iglcos was good:
their round shape was not culturally unknown -- round houses with a
stone base and thatch roof are not unusual in the rural areas, In terms
of thermal characteristics, they were agreeable. Some of them were
moved around into family clusters. A roll-down flap door was often
replaced with a wooden door, for security purposes,

However, by 1976, the attitudes had changes:

",..(The original gratitude) has been replaced with
bitterness, gince it has not been satisfying in the
long term and no program of future replacement is
in sight for those still occupying the igloo...
(which)does not function well in an urban coutext
and is not easily adopted to long-term use allowing
for personalization and growth...except in awkward
ways..."

END OF TEMPORARY SHELTER SECTION

Comm~Ants:

(a) Temporary shelter -- which we would have thought to have
arrived in the emergency period -- took 3 to 6 months to provide.
During that time, people had long since made provisional arrangements
on which the expensive externally provided shelters were often just
marginal improvements.

(b) The relative cost of the temporary solutions was, and would
be today, euormous, in comparison with permanent solutions. Put
toward permanent housing solutions, much of the financing of the
temporary shelters could have done wonders.

(c) Providing shelters for people generated lots of complaints,
most of them legitimate and attracted little cooperation in their
construction. There was no "demand" component to the assistance.

(d) Many of the temporary shelters, with no improvements,
evolved simply through the passage of time into permanent dwellings.
This seems like a legs than optimal use of donor funds. The study,
conducted in 1976, found many such cases (Tents provided in 1974
to disaster victims around Lima are still reportedly in use as
shelter).

(e) The provisicn of shelter for people tended to create
the expectation of further free assistance which the Govermment
(and outside cooperating agencies) could not provide. Yet this
expectation must have slowed up self-directed efforts.

(f) The particular materials chosen were completely inappropriate
to the enviromment where they were distributed. This is another
problem when there is no "demand'" feature to the assistance effort.
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(g) Many of the temporary shelter sites were provided with
water facilities which were culturally inappropriate, Although not
specifically discussed in each of the above programs, there are
numerous cases where latrines were provided and never used in the
six years from the earthquake to the evaluation.

Note: An interesting observation in the introduction:
"Mpst deaths in the earthquake occurred in the streets
where the people ran to escape their collapsing house.

Instead, the walls fell outwards leaving them no place
to go."

Total darage from the earthquake is estimated at US$524 million.,

3. Permanent Housing

(a) InterAmerican Development Bank (IDB)

On August 9, 1970 -- just two months after the earthquake --
the IDB signed a loan agreement with the Govermment of Peru for
US$35 million, which, matched with Peruvian Government funds of
US$17.5 million generated an investment package of US$52.5 million.
About USS$21.5 million of these funds (= 40%) were invested in
programs related to housing; the balance were invested in transportation,
communication, agriculture, power, and education.

Under the housing sector, there were four basic programs:

Supervised Credit $3.1 million (2,395 loans)
Core Houses ) $3.0 million ° (2,150 units - loan)
2/3 Bedroom Houses $12,.0 million (2,259 units - loan)
Sites & Services $3.0 million (3,347 sites - actual
$21.1 million disbursement: $1.5 million)

For all programs involving credit sales, EMADI/PERU, the state
real estate administrative agency, was responsible for credit collection.

Note: Should conduct follow-up to assess repayment patterns, rates
of delinquency, etc., for such a major program.

(1) Supervised Credit

About 2,400 families received loans under this program.
The average loan was for about US$1,200 - the minimum aliowable was $110,
the maximum $2,150. Requirements for beneficiaries were:

-~ Income less than $215 per month
- Ability to repay

\\ - Presentation of earthquake resistant plans made
q’\- by an engineer; retention of an engineer to
supervise the construction.
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About 50% of the loans were disbursed in 1971; the
balance were disbursed im 1972 and 1973 (There is a doubt whether
they mean actual disbursement or approval of loans in my mind here).

The loans were distributed throughout 29 cities; however
1,099 of the 2,395 -- nearly 50% — went to Chimbote itself; the
next largest recipient was Huaraz, where 217 loans (= 10% of.total)

were invested, Interest rates were 7% PA for 1 - 20 years, depending
on ability to pay. ’

(2) Core Houses -

About 2,150 core houses were constructed at a cost
of about $3 million, using a credit financing approach similar to
that described for the supervised credit program. Each core house
consisted of one multi-functional room, a kitchen and a bathroom.
Each house can be expanded, however, an advantage which the report
reiterates several times.

It can be deduced from the report -~ although it is not stated-
that about 507% of the 2,150 houses -- scmewhere over 1,000 units —
were constructed in Chimbote.

Construction of project infrastructure began in July, 1971,
and units were all ready for occupancy by 1973, about two years
after the disaster. The core units' costs, depending on their
location, ranged from US$800 to over US$1800.

Problems with the Approach: One of the benefits of
the directed approach is the ability to influeace siting of houses,
especially to achieve seismic resistance. Yet on this project,
"in all cases the facades of the units span the width of the relatively
narrow lots forming a row house on the street." 1If, in fact, all of
these buildings have contiguous walls, one of the advantages of the
direct approach has been lost.

While the basic units - it can be assumed - were built to
seismic resistance specifications; and although state regulations
require approval of additions to the core units, the quality of
the additions indicates that seismic resistant specifications are
not adhered to.

Only a small percentage of the families who have these houses
were actually victims of the disaster. Rather, in the Buenos Aires
suburb of Chimbote -- where about 50% of the houses are located —
the area has been '"populated mainly by young couples who were most
able to afford housing in this area."

In addition, "the particular problem in Chimbote is the
project's location in a zone that is continually subject to winds..."
Trees have been planted to form wind breaks, but the desert environment
does not encourage their growth.
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(3) Two/Three Bedroom Houses

About 56% of the IDB/Housing Sector funds, or US$12 million,
were used to construct about 2,250 two- and three-bedroom houses. Of
these, 1,449, or 65%, were located in Chimbote. The approximate cost
per unit is US$5,200. Construction began in July, 1971, and houses
were ready for occupancy in early 1974, about three years after the
disaster.

Financing (credit) arrangements are similar as the other
loans, except for the higher cost (and probably income levels). The
report concludes that,

"these houses were essentially available to only

a small percentage of roughly middle-class residents
able to afford them."

(4) Siteg & Services

About 3,350 sites were.developed under this program. of
tnese, 3,025, or 90%, were located in Chimbote. Total cost: about $1.5 million.

By September, 1976 -- more than six years after the disaster,
the report states that "few of the sites had houses occupying them.

"According to ORDEZA (the reconstruction authority in
the region)...the lack ot use to date is due to the
relative unpopularity, until recently, of moving to
the Buenos Aires area. This has been due to a lack
of stores, transportation and an annoyving wind."

(my emphasis)

USAID (Housing Guaranty Program?)

Under this program -- which, although not identified as
such, appears to be a HIG effort -- a loan of US$28.3 million Was
extended to the Peruvian Housing Bank. As a prerequisite to the
loan, a l6-volume housing market analysis was conducted, although
this was of only minor use to the project.

Interest rates on these loans are 8% PA, to be utilized over
a period of 5 years, to be amortized over a period of 22 years.

About 4,000 units were built under the program, with an average
cost of about $5,200 each. By 1976, some projects had been complieted;
others were yet to begin.

Two of the "sub-projects" under the Joan -- specifically those
aimed at housing assistance to the pueblos jovenes and community
equipment -- were not implemented.
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(c) UN Casma/Citac Project

Two UN projects, under which about 240 units were
constructed, had as their purpose the demonstration of safer forms
of building with traditionral materials. Begun in July, 1972, the
houses were constructed by about mid-1973. The cost of materials per
one-family unit was about US$250.

The labor and locally-available materials (such as for adobe)
were provided by each family, which also received about $250 for
purchase of cement, roofing, woodbeams, doors/windows and plaster.
Land was provided by ORDEZA - with expropriated land to be repaid in
the form of 20 year bonds.

"The principles of the self help and the techniques

of construction seem to have been executed though
some thought it took too long. However, the additions
(to the basic house built under the program) do

not seem to illustrate the continuing application

of the construction principles except in a very

few cases."

The major material expense was the cement asbestos roofing.
Except for the lightweight quality and poorer insulation value it is
not clear why galvanized steel roofing provided for the OAS temporary
shelters was not reused.

Here again, repayment of credit was under the jusdiction of EMADI.
An evaluation of repayment patterns should be made,

(d) Belgian Prefabricated Wood House Factory

With a US$200,000 grant from Belgium, backed up
by smaller grants from CARITAS and two Belgian banks, a prefab wooden
house factory was set up in Chimbote. The activity provided 148 jobs,
but its main objective was to offer low-cost solutions to families
who could not qualify for or gain access to credit,

As part of the imitial grant, materials for 1,000 houses were
provided. Thus, the program was able to "facilitate" houses for
many families, some of whom received free housing., By 1976, however,
the program was requiring 50% payment upon placement of order for
the unit; and the balance within 60 days of that date. This, coupled
with the high cost of production of the houses had, by 1976, "brought
production of houses to a virtual standstill.”

Some other problems with the approach:

- Peru'a lumber industry is not developed, so basing
program on lumber supplies was mot economical to begin with,

- The quality of hard wood in Peru is very high,
making its processing extremely difficult.
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- Wood houses are culturally unacceptable in the
earthquake-affected region. Flamability, security
and other considerations further dizcourage its
use (possibly its thermal qualities as well)

- The cost of a wood house is about the same as that
of the most desirable materials (materiales nobles)
such as brick and concrete,

(e) USSR Prefabricated Houses

100 houses provided by the USSR arrived in Lima in
October, 1970, coming into use in January, 1975, nearly five years
after the earthquake. 90 of the houses were constructed in Yungay
(tbe other ten burnmed in the warehouse before construction began).

Cost to recipients of the houses was $89/downpayment and $19
. monthly payments for ten years, total US$2,370. However, many residents
are not paying because they feel the houses were donated free to Peru.

The houses reportedly have the unusual appearance of chalets in
the area - they are, in fact, built with prefab wood panels, tongue in
groove type. They have high ceilings which assist in thermal adjustment
of the units, and people seem pretty happy with them. They also have
porches which people seem to like. But the important problem is fear
of fires —- the houses are quite close together and one has already
burned down (in addition to the ten that burned in the warehouse).

(f£) cWs Stacksack Houses

Church World Services appears to have sponsored a
pilot project of 100 houses using the stack sack system. Wall construction
is done by filling burlap bags with a cement-sand-stone mixture, soaking
them in water and stacking them up. The unfinished house costs about
$700; finishing, including stucco facade, costs about $1,400, which for
the type of house, according to the report, is the cheapest available,

EMADI/PERU is charged with loan collection - something that needs
to be followed up to see how the program went,

The report indicates that people were enthusiastic about this small,
pilot program.

(g) USAID Permanent Self-Help Construction

About 760 units, at a cost of about US$2,100 each, were
constructed during the 1975/6 period, under an overall program of Us$l.5 million.
This is the largest self-help construction program undertaken by the
Govermment of Peru up to 1976, according to the report. It is also the
last housing program of ORDEZA's reconstruction efforts.
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The $2,100 unit cost generally includes tne cost or water, sewage
and electricity. To qualify for a house, the household must have been
a victim of the disaster whose family income was between $67 and $167
monthly. The loan is repaid over 20 years to the Peruvian Housing Bank
(repayment rates should be checked out).

As the cost of building materials began to rise at the rate of
20% per year, the budget for each unit was inadequate. Yet the families
somehow came up with the necessary materials and cash to supplement
the program's resources.

One problem with the site planning is that the row-house patterr
is used, with oo space between buildings to absorb seismic shock.

The repor