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EXECUTIVE SUMMARY

Introduction

Peru's cholera epidemic, which began in late January 1991, elicited a rapid response from
the Government of Peru (GOP) medical establishment for the treatment of patients in
Lima/Callao and the north coastal cities of Chancay, Chimbote, Trujillo, and Piura. The
timely domestic response to the epidemic was followed by a flow of medical supplies and
equipment from international donors. In the several weeks following the outbreak, the
epidemic had spread from the coastal area inland into the Amazon watershed and across the
national border Into the neighboring countries of Ecuador, Colombia, and Chile.

While the response for the treatment of cholera patients and the donations of medical
supplies and equipment have been commendable, very limited activities have been conducted
and a totally inadequate amount of water and sanitation supplies and equipment have been
provided by donors to stem the transmission of the disease. The major environmental
measures taken to date have been increased chlorination and surveillance of existing urban
water systems and distribution of home water purification chemicals and residual chlorine
monitoring kits.

For a variety of reasons, including the resignation of the Minister of Health in mid-March,
what had begun to develop into a coordinated anti-eholera campaign had, by late March,
dissolved into a series of uncoordinated field actions by various government agencies. While
each of these field activities is important and necessary, at their present level of effort they
are not producing the Impact needed to stem the spread of the disease.

Rapid Assessment of Water Supply and Sanitation

In view of the severity of the cholera epidemic and its rapid spread, USA1D/peru requested
the Water and Sanitation for Health Project (WASH) to field a two-person team to make a
rapid assessment of the water supply and sanitation situation. The main focus of this
assessment was to be in the areas hit hardest by the epidemic, namely, the cities along the
north coast of Peru.

After a review of pertinent reports and related documents and briefings by staff from the
major agencies involved in controlling the cholera epidemic, the WASH team of two sanitary
engineers made field visits to Chlmbote, Lima/Callao, and Piura and their environs to assess
the water and sanitation situation. fn essence, the field visits confirmed the information
provided in the earlier briefings, namely, that:



• Prior to the epidemic, chlorination of water supplies was an exception
to the general rule. Since the epidemic, more water supplies are
being chlorinated.

• With the possible exception of limited areas in Lima, urban water
supplies are operated on an intermittent basis and are thus subject to
contamination from leaks, back-siphoning, and cross-connections.

• Even when safe water is delivered to the home, there is the ever
present danger of contamination because of inadequate hygiene
practices related to the storage and use of water in the majority of
households.

• Most households in peri-urban neighborhoods (pueblos jOuenes) are
not connected to the piped water or sewerage systems. These faml1les
receive water from public standpipes or buy water from tanker trucks.
About half of the residents do not have fannal excreta disposal
facilities and are forced to defecate In any open area available.

• Organized garbage and solid waste storage, collection, and disposal
are nonexistent in pueblos jovenes and Inadequate in many areas of
the central city. The poor and homeless often defecate in the same
areas where garbage and solid wastes are disposed of and thereby
increase the danger of cholera transmission from direct contact by
scavengers or indirectly through disease vectors such as rodents and
fUes.

• Among the poor, due to a low level of education and lack of material
resources, fundamental health and sanitation practices are often either
unknown or not applied.

Emergency Short-tenn Measures Being Taken

Three agencies of the GOP (INAPMAS and DIGESA of the Ministry of Health and SENAPA
of the Ministry of Housing and Construction), with significant technical assistance from
CEPIS, have taken the lead in field activitieS designed to blunt the spread of cholera. As
noted earlier I the main efforts have been to increase the chlorination of existing water
supplies and to instruct residents in the use of and distribution of hypochlorite packets or
solution for purifying water In the home.

Additionally, technical assistance has been provided to regional and local governmenf
agencies in organizing local cholera committees, developing anti-cholera campaign strategies,
and assisting in initiating the campaigns.



The MOH and other entities have developed, printed, and distributed anti-cholera posters
and leaflets providing messages on boiling water, sanitary food preparation, and good
personal hygiene practices. The MOH Is also broadcasting public service messages on ways
to avoid contracting cholera.

Emergency Short-tenn Measures Needed

In order to control the spread of cholera, the following actions must be taken'

• Chlorinate all existing water supplies.

• Expand the household water purifying programs to all pueblos
jovenes.

• Execute a mass media campaign on safe water, sanitary excreta
disposal, good food sanitation, and personal hygiene.

• Execute an anti-cholera and health and sanitation education program
through aU schools to reach all students and their families.

• Execute a food sanitation program to Instruct and train all food
handlers Including street vendors.

• Execute a nationwide garbage and solid wastes collection and disposal
program.

Medium and Long-term Programs

The major actions needed on a medium and long-term basis to control the spread of cholera
and other transmissible diseases will require, at a minimum, a tenfold increase in invesbnent
in water supply and sanitation infrastructure. Annual capital investment in the order of $100
to $120 million is needed to provide 80 percent urban and 50 percent rural water supply
coverage and 75 percent urban and 50 percent rural sanitation (excreta disposal) coverage
by the year 2000.

In addition, further increased invesbnents must be made in health, sanitation, and personal
hygiene education programs, food sanitation training for food handlers, and expanded
garbage and solid wastes collection and disposal.



Conclusions

Resources:

• Peru has sufficient human (professional and technical) and institutional
resources and many of the material resources needed to plan and
mount an effective, unified anti-cholera campaign.

• Peru has an existing health setvices delivery system in place that
reaches down to the district and municipal levels.

• Peru has an existing public education structure which reaches almost
all towns having populations of 2,000 or more.

• Peru has a well-developed mass media industry which can be
mobilized to disseminate health and sanitation information to a
majority of the population.

Constraints:

• At the time of this study. there was no recognized central authority
in complete charge of an anti-.choiera campaign nor was there a
unified campaign organization or strategic campaign plan.

• The ongoing decentralization of government will make the planning
and execution of a national anti-cholera campaign more complex.

Recommendations

To USAJD;Peru:

• Hire a full-time Peruvian engineer to act as the key USAID contact
and action person and to collaborate with pertinent GOP offices and
international agencies.

• Actively support reorganizing the MOH inter-ministerial cholera
committee.

• Form a USAID/Peru working group to assist the full-time engineer in
collaborating with GOP officials and International representatives in
developing a national emergency anti-cholera campaign plan.



• Obtain emergency assistance funding to provide technical assistance
and support for the emergency campaign plan.

• Re-actlvate USAID/Peru's involvement in the rural water supply and
sanitation programs.

To the GOP:

• Appoint a "cholera czar" to organize a cholera task force responsible
for plamlng, funding, and executing a unified campaign. This is the
single most important action that must be taken by the GOP.

• Establish an emergency task force to plan, fund, and execute an
emergency anti-cholera campaign plan.

• Establish a technical advisory group to provide unified technical advice
to the emergency task force.

• As quickly as possible, shift the emphasis from a reactive (curative)
effort to a pro-active (preventive) anti-cholera program.



Chapter 1

INTRODUCTION

1.1 Background to the Cholera Epidemic

In late January 1991, medical authorities in Peru noted an Increase in cases of diarrhea
along the coast north of Lima. Since a rise in diarrhea during the summer season Is nonnal
along the coast, it was initially thought that this was not an unusual occurrence.

The earliest cases of increased diarrhea were reported from the town of Chancay, a coastal
town of 75,000 located some 60 krn north of Lima. Fifty-three cases were reported on
January 29. An epidemiology team from the Ministry of Health travelled that same afternoon
to Chancay to study the outbreak. Similar outbreaks occurred almost simultaneously in
Chimbote and Plura, coastal towns farther north.

On February 4, 1991, the presence of vibrio cholera was confirmed by laboratory analysis.
This finding triggered an immediate response by pertinent offices of the Government of Peru
to address what was now clearly Identified as an outbreak of cholera, a disease which was
virtually unknown in modem history on the South American continent.

The announcement of the epidemic In the international news media initiated a flow of
emergency assistance from the international community. The bulk of donor aid was in the
fonn of medical supplies and equipment needed to treat cholera patients. A limited amount
of aid was provided for water purification consisting of chlorinating eqUipment and
hypochlorite crystal packets for household water purification use.

1.2 Purpose and Scope of the Study

A preliminary report by a team from the Centers for Disease Control (COC), which had been
monitoring the epidemic since mid-February, indicated that while the treatment of cholera
patients was adequate, there was an urgent need to assess water treatment facilities in coastal
towns. USAID/Peru requested the Water and Sanitation for Health Project (WASH) to
provide a two-person team to make a rapid assessment of the water supply and sanitation
sector with respect to the ongoing cholera epidemic.

The WASH team was directed to Identify water supply deficiencies, design shoTt-term
corrective measures j and identify long-term needs and possibilities for Interventions In the
field of water supply and sanitation. The study was to give highest priority to areas
experiencing the greatest number of cholera cases.
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1.3 Methodology

The study was Implemented in two phases: preparatory and field work. The preparatory
phase consisted of a review of the scope of work and documents pertaining to the cholera
epidemic and a briefing by WASH staff prior to travelling to Peru.

The field phase of the study consisted of briefings by USAID/peru staff, review of additional
documents, and interviews with government officials and representatives of international and
local institutions. First-hand observations were made dUring field visits to several affected
areas. (See Appendix A for a list of personnel contacted in Peru and Appendix B for
reference documents.)

Based on the information and data gathered, conclUSions were drawn and recommendations
developed. A draft report was prepared and a debriefing was provided to the USAID/peru
staff before the team departed from Peru.
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Chapter 2

WATER AND SANITATION SECTOR ORGANIZATIONS

2.1 General Overview

Within the Government of Peru, responsibility for the water and sanitation sector Is divided
between the Ministry of Health (MOH) and the Ministry of Housing and Construction
(MOHC). The MOHC is responsible for water supply and sewerage In towns and cities
having a population of 2,000 or more. The MOH has the responsibility for providing water
supply, excreta disposal, and environmental sanitation services In rural areas and towns
having less than 2,000 population.

In the major cities, water supply and sewerage services are operated by semi-autonomous
authorities. Environmental sanitation services such as garbage collection and street cleaning
are provided by the mUnicipal governments. In most towns under 2,000 population, there
are no regular environmental sanitation services. About 25 percent of the rural population
have rudimentary piped water systems. Almost none have sewerage systems. While some
families have installed pit latrines, more than three-quarters of the rural population have no
fonnal excreta disposal facilities.

In addition to the many government institutions operating in the water and sanitation sector,
there are a large number of multilateral, bilateral agencies, PVOs, and NGOs also involved
in the sector. Notable among these are the Pan American Health Organization (PAHO) and
the Pan American Center for Sanitary Engineering and Environmental Sciences (CEPIS).
USAID has made major contrlbutions in the sector over the past several decades.

Interviews were held with seven govemment offices involved in the anti-cholera campaign.
Five of these offices are within the MOH, and two in the MOHC. As described below, each
of these offices has been active in varying degrees in combatting the cholera epidemic.
Several had already undertaken field activities and/or had platmed or were planning
programs which bwolved providing direct assistance to local authorities and residents in the
areas most severely affected.

Early on, an inter-ministerial emergency committee was formed consisting of representatives
of the Ministries of Health, Housing and Construction, Agriculture, fisheries, and Education
to prepare a plan of action and to coordinate its implementation. It was reported that this
committee held one initial meeting and had not met since. Another source reported that an
inter-ministerial committee had been formed between the Ministry of Health and the Ministry
of Housing and Construction. Thls committee was reported to have had representatives from
SENAPA, SEDAPAL, INAPMAS, DJGESA, and DlSABAR. This committee also was
reported to have met once and had been Inactive since. Neither of these reports were
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confirmed and may be referring to the same group. Whatever the case may be, the end
result is the same. Coordination of the cholera campaign activities from the top, especially
since the resignation of the Minister of Health in mid-March, has been virtually nonexistent.
Any coordination and cooperation now taking place is due to the valiant efforts of
professional and technical staff in mid-management positions in these organizations.

The various efforts of the several offices, however, are not making the necessary Impact on
the spread of the cholera epidemic. At this time, there is no unified master plan to control
the epidemic nor is there an officially designated director in charge of the campaign. Many
actions are being taken and the public Is being Informed by the mass media on precautions
to be taken. The MOH has run public service messages on television on washing hands,
boiling water, and cooking food. It has also distributed and placed posters at hospitals and
other public places instructing the public on these same topics. (See Appendix C for samples
of posters and fliers.) All of these efforts are necessary and important but have not reached
the level of intensity and consistency reqUired to make a major impact on the spread of the
disease.

2.2 Ministry of Health

Several different offices within the MOH are involved in the current effort.

Technical Directorate of Epidemiology. Normal responsfbl11ties: This office is
responsible for collecting data on 14 reportable transmissible diseases and standardizing
reporting criteria, format, and periodicity. Additionally, the Directorate investigates outbreaks
of specific transmissible diseases.

Cholera actions taken: The Directorate fielded an epidemiological team on January 29,
1991, to investigate the outbreak of diarrhea in Chancay. It has since sent teams to
Chimbote, Trujillo, and PlUta. In mid-February, staff from the Centers for Disease Control
(CDC) in Atlanta, Georgia, arrived in Peru to assist the Directorate in investigating and
monitoring the cholera outbreak.

Office of Statistics and Information. Normal responsibilities: This office is responsible
for gathering, analyzing, and disseminating health statistics on a nationwide basis. It acts as
the central collection point in the government for health-related information.

Cholera actions taken: During the present cholera epidemic, this office was maintaining a
daily update of the status of the outbreak based on actual case reports from each
depamnental (state) health office. Unfortunately, due to the resignation of the Minister of
Health and changes in the top officers, the flow of information was disrupted in mid-March.
Since then, statistics on the status of the cholera epidemic have been based on estimates.
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Division of Basic Rural Environmental Sanitation (DISABAR). Normal
responsibilities: DISABAR is responsible for providing water supply and sanitation services
to all rural communities having a population of less than 2,000. During the past decade,
DISABAR decentralized its field operation by establishing 18 regional offices throughout the
country. Due to the ongoing process of decentralizing the entire government structure, the
new regional governments are in the process of taking over the operation of the regional
DISABAR offices. Action Is also pending on the possible transfer of the central DISABAR
office from the Ministry of Health to the Ministry of Housing and Construction.

Cholera actions taken: DISABAR had planned a two-day seminar on basic sanitation,
regionalizatlon, and activities concerning the cholera epidemic, to be held on February 21
and 22. However, at the last hour the MOH decided not to authorize the seminar, so it was
canceled.

On March 22, 1991. DJSABAR presented a National Plan for the Prevention, Control and
Monitoring the Cholera Epidemic to the National Planning institute, requesting assistance in
obtaining funding from an eXternal source. This plan, estimated to cost U5$1,461,595,
comprises four major activities:

• Chlorination and disinfection of potable water

• Installation of emergency latrines

• Control of water quality in rural areas

• Heaith education and monitoring of the epidemic

DI5ABAR also prepared a separate detailed plan to control cholera in the rural areas of
Cajamarca, which would cost U5$104,007, The plan was to be used as a sample plan which
other departments could use. This plan was prepared by DISABAR, unaware that the
INAPMAS team had already traveUed to Cajamarca in late February and had organized and
initiated an anti-cholera campaign with the local authorities. Among the local people involved
in the campaign was Engineer Hugo Tirado, Regional Director of the DISABAR office in
Cajamarca. Apparently, there had been no communications between the two DI5ABAR
offices.

Directorate General of Environmental Sanitation (DIGESA). Normal responsibilities:
This Directorate provides professional staff resources to the MOH over a broad range of
technical fields related to the environment. The staff plans and implements studies, training
courses, and environmental sanitation projects.

Cholera actions taken: During the present epidemic, DIGESA in cooperation with the
National Engineering University fielded a team of some 30 engineers and technicians who
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travelled to the town of Chimbote to work in the pueblos jovenes. Team members met with
community-level organizations such as health committees, mothers clubs, and community
kitchens to Infonn the public on the characteristics of the cholera epidemic and to advise
them on the basic measures they should take to avoid the disease. At these public meetings,
which were held in many peripheral sectors of Chlmbote, team members demonstrated the
use of liquid bleach and packets of hypochlorite crystals to disinfect water stored in the home.

Team members also trained community leaders in the use of these materials so they could
go from house to house to instruct individual home owners in their use. A simple residual
chlorine test kit, designed by CEPIS and produced. locally I was also provided to local health
workers who were trained in its use to monitor chlorine residuals in individual homes.

National Institute for the Protection of the Environment for Health (INAPMAS).
Normal responsibilities: The Institute acts as the clearing house and coordinating office for
the MOH on all environmental activities related to health. It plans and implements
environmental health programs which often reqUire the participation of professional staff
from other MOH offices such as DIGESA and DISABAR. It also establishes policies and
technical guidelines for environmental health activities of the MOH.

Cholera actions taken: During the cholera epidemic, the Institute fielded a team to travel
to Cajamarca to assist the local authorities in organizing a campaign covering the city and
Its environs. The team, consisting of six professionals from various technical disciplines,
arrived in Cajamarca February 23, 1991, and spent one week organizing and Implementing
the campaign. It also prepared an emergency work plan describing the actions to be taken,
the supplies and eqUipment needed, manpower requirements, and a cost estimate.

The Director of the Institute accompanied the EPA team on its field visits to TrUjillo and
Piura and to pueblos jolJenes In Lima. The Institute also arranged meetings for the WASH
team with the various government and nongovernmental organizations, and the INAPMAS
Sanitary Engineer accompanied. the team on many of its meetings and field visits.

2.3 Ministry of Housing and Construction

Two of the MOHC offices are Involved in the current effort, as described below.

National Water Supply and Sewerage Service (SENAPA). Normal responsibilities:
SENAPA is responsible for establishing policies and technical gUidelines and assistance for
all municipal water and sewerage authorities for towns and cities having a population over
2,000, except for the Federal District of Lima which operates as a separale autonomous
authority.
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Cholera actions taken: In response to the present cholera epidemic, SENAPA published
an official Ministerial Resolution of February 15, 1991, describing emergency actions to be
taken by MOHC, regional and local governments, and water supply and sewerage
authorities. Specific instructions were developed for use In areas with and without piped
water, areas with and without sewerage systems, and areas with and without latrines.

The President of the SENAPA Directorate was a key member of a team representing MOH,
MOHC, and PAHO that travelled to the Departments of Tumbes and Plura to gather
information on the cholera epidemic, and to meet With representatives of the Government
of Ecuador to discuss ways and means to collaborate on the cholera epidemic.

SENAPA has also trained 23 of its engineers and technicians in the Installation and.
operation of drip hypochlorinators which reportedly have been donated by the German
government. These trained technicians have begun to travel to those towns and cities hardest
hit by the epidemic where there is a need for chlorination, to install the eqUipment, and train
the local staff in Its operation. A key constraint to this activity is lack of adequate funds to
cover travel costs of the large number of teams.

Lima Water Supply and Sewerage Service (SEDAPAL). Normal responsibilities;
SEDAPAL Is responsible for supplying water and sewerage service to the cities of Uma and
Callao.

Cholera actions taken: SEDAPAL increased the application of chlorine at Its La Atarjea
surface water treatment plant. It also installed chlorinators on all operating wells. In
conjunction with CEPIS, SEDAPAL instituted an extensive program for monitoring water
quality throughout the treatment and distribution system.

2.4 Pan American Health Organization (PAHO)

Pan American (Regional) Sanitation Office Peru. Normal responsIbilities: PAHO Is
the WHO Regional Office for the Americas, with headquarters In Washington, D.C. A sub
offlce located in Uma is charged with providing technical assistance in health activities to the
Government of Peru, which may be in the form of general technical assistance or in special
projects identified as critical needs.

Cholera actions taken: This office has been active at the highest level of government since
the outbreak of the cholera epidemic. They participated In the first organizational meeting
set up to cootdinate anti-cholera activities, and were part of the governmental team that
visited Tumbes and Plura to assess the status of cholera in those areas. They also provide
technical assistance in the fonn of discussions and some excellent technical publications
related to efforts reqUired to combat the outbreak.
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Pan American Center for Sanitary Engineering and Environmental Sciences
(CEPIS). Normal responsibflltfes: This Is a WHO Center operating under the aegis of the
PAHO. Its primary responsibility is to provide technical assistance to countries In the area,
with emphasis on problems peculiar to the area. This Is done by carrying out research,
laboratory studies, and field investigations. The center also maintains an extensive
environmental health library and computer search capability

Cholera actions taken: CEPIS participation during the current cholera outbreak has been
quite extensive and valuable. It set up a 4-month agreement with SEDAPAL to provide
technical assistance, training, and monitoring of the Uma water treatment plant and
distribution system.

It carried out a rapid assessment of environmental problems in Chimbote very shortly after
the cholera problem had been conftnned, The CEPIS laboratory did quality-control testing
of various available chlorine chemicals used for water disinfections; and It also developed a
simple Inexpensive chlorine residual comparator which could be produced locally. CEPIS
developed, In conjunction with UNICEF, a plastic sanitary home water storage and
dispensing container which can be produced locally. In addition an engineer was provided
to accompany the EPA consultants on a number of their field visits.
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Chapter 3

FIELD VISITS

In addition to the many meetings held with the key governmental officials and agencies, the
team made a number of field visits. These were not as extensive as desired, but time was not
available for more. Major field visits were made to Chlmbote, the COVARS (Committee for
Vigilance over the River Santa Waters) system, Uma City areas, and Piura and surrounding
areas. These visits included water systems, sewage disposal systems, hospitals, health centers,
health posts, and a number of cholera prevention meetings and education sessions. All of
these greatly assisted the WASH team In becoming knowledgeable about current activities.

3.1 Chimbote Water System Evaluation

3.1.1 Introduction

When the first confirmation was made that cholera had appeared in Peru, a survey of
sanitary conditions was undertaken in the city of Chlrnbote In the Ancash Region, one of the
locations where cholera flrst appeared. This sUlVey was carried out by CEPIS in conjunction
with the MOH-a rapid assessment dUring the period 4-6 February 1991.

That study included visits to the water system, the sewage disposal system, qUick evaluation
of the markets, and garbage and hospital waste disposal. Since this visit appeared quite
acceptable it was not felt that a revisit was necessary. The following is a summary of the
water system as described in the CEPIS report.

3.1.2 Water Systems

There are two main types of water sources: 15 operational wells and a surface supply.

Well System. One set of wells feeds one surface (Q and three above-ground (ll, IV, V)
reservoirs which then serve the San Pedro zone and zones 1, 2, 3, and part of 4 (refer to
Figure 1, Appendix D). These are In the older, more dense part of Chlmbote. Only one of
the wells is chlorinated. The second set of wells feeds a single above-ground reservoir (ill)
which serves zones 5, 6, and part of 4. Only one of these wells is chlorinated. Only reservoir
I was considered in poor shape. The top is only slightly above ground; it is deteriorating and
Is in a location subject to garbage and excreta contamination.

The well system is not metered, there are unauthorized connections, water service is normally
not available throughout the day, and back siphonage occurs. Also, many water and sewer
lines are laid In the same trench.
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Surface Water System. Water is drawn from the Rio Santa and delivered by the Stuart
Canal. It is very muddy and contaminated, so is in need of a high degree of treatment. There
is a complete treatment plant with flocculation, sedimentation, filtration, and chlorination.
Reportedly this plant does not function properly due to design and construction deficiencies,
Improper operation, and lack of quality control and records. There are two above-ground
reservoirs serving the South Zone of Chlmbote. Deficiencies in distribution are the same as
noted for the well systems.

3.1.3 Other Observations

Sewage is not treated except in a portion of the south zone where It goes to a lagoon.
However, much of this is diverted to irrigate crops prior to reaching the lagoon. Any excess
sewage from the lagoon goes to the sea. The north area has a large Interceptor with a series
of pumps and normally discharges to the drainage Bahia Coishco north of town, which also
goes to the sea. However, pump failures occur frequently and the raw sewage bypasses to
the bay in town at four different out-falls. (See Figure 2, Appendix D.)

Observations were made regarding the marine canneries, the markets. the hospitals, and
general sanitation in and around the city. All of these showed areas and practices conducive
to the spread of cholera and other transmissible diseases. Of special note are the hospitals
where cholera patients are hospitalized and waste is inadequately treated. Another notable
factor is the practice of defecating in open lots; fields; and other areas in the city and
especially in the peripheral areas.

3.1.4 Recommendations

Major recommendations from the CEPIS report are the following:

• Water System, High Priority Needs

The water treatment plant operator(s) should be properly
trained, in order to obtain proper plant operation.

Chlorination should be provided for all well waters. This will
require new chlorinators.

Reservoir I should be repaired and properly protected from
contamination sources. It should be fenced.

Chlorination should be increased to carry an adequate
chlorine residual throughout the distribution system.
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The DIGESA team training should continue until all areas are
covered, with follow-up visits at appropriate Intervals.

• Water System, Longer Range Needs

Water source quality should be monitored to assist In
determining treatment requirements.

Treatment plant construction defects should be corrected.

A laboratory should be equipped and operators trained so that
proper plant and system monitoring can be carried out and
records maintained.

Source and overall system modifications should be made in
order to provide continuous water service, with separation of
water and sewer lines.

House reservoir connections should be modified to avoid back
siphonage and network contamination.

Unauthorized connections should be discontinued, as these
cause water waste and can lead to back siphonage.

Sewage Disposal. Recommendations are contained in the attached extract from the CEPIS
report and are quite essential to the control of cholera and other such Infections. (See
Appendix D.)

Other. Recommendations were also made regarding general sanitation, food marketing and
preparation, garbage disposal, and the hospitals. These are essential and are In the extract
(Appendix D).

3.2 Committee for Vigilance over the River Santa Waters

3.2.1 Introduction

On 24 March 1991 the WASH team visited the COVARS water system in order to assess
a typical small independent water system. The following personnel were contacted, and
accompanied them on the visit:

• Luis Garldia Dominguez, Vice President, COVARS
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• Fernando Panta Morales, Secretary, COVARS
• Inocencio Lara, General SecretarylPrimavera
• Ceferfno Agurto, Disbibutlon System Inspector

COVARS is a small independent water system which serves five pueblos jouenes areas to
the northeast of Chimbote. No support is received from SEDA Chimbote. The areas served
are Pensacola, Primavera, El Porvenir, La Union, and Cesar Vallejo. Each area has two
representatives on the governing committee which is charged with the total operation and
maintenance of the system. There are approximately 2,500 household connections which
serve approximately 10,000 people. An estimated 900 households pay 0.4 million Inti
(US$O.73) per month, while the remainder pay occasionally. The non-paying people often
contribute labor as a method of payment. An unknown number of non-serviced people also
live In the surrounding area and must carry their water in buckets and other containers.

3.2.2 Water System

Source. There is only one source for the system, the Santa River. Water is brought from the
river a reported 25 km via an irrigation ditch which also serves the COVARS system. At the
point of intake the water is extremely muddy and would normally require a highly
sophisticated treatment system in order to render It acceptable. There is no equipment to
measure the water received, so quantity received or consumed is unknown.

Treatment. An 8-inch line transports the water approximately 50 m to the treatment facility,
which is a small storage building with a concrete alum-mixing basin (approx. 0.6 x 1.3 x
1.3 m). Alum and water are mixed here and then dripped into a small chamber in the intake
line. If the water appears to be muddler than usual, the drip rate is arbitrarily increased.
There Is a plant operation and maintenance employee living on site who is available at all
times for mixing the alum, unplugging the intake, and performing general maintenance of
the intake and treatment facility. This facility normally uses 50 kilo of alum every 4 to 6 days.

From the treatment facility the water flows approximately 70 m to the sedimentation basins
which theoretically are in series. Each basin reportedly contains 100 m3

• Water enters at one
end of the first basin and exits from an opposite end into a comer of the second basin.
However, It leaves the second basin from the same comer and thereby defeats the purpose
for sedimentation. There was no evidence of any significant flocculation, there was little
settling, and the departing water was still highly turbid. Each basin has a bottom drain for
cleaning.

Water consumption is unknown because there is no measuring device of any kind at the
plant. Without knowing the flow rate It is extremely difficult to adjust the alum dosage In such
a manner to produce a proper floc for settling. Also since the operator really does not
understand flocculation and settling, he is not aware of the value of increasing the settling
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time by adjusting the flow rate, nor of the need for drawing off settled material from the
basin bottoms. Utile value is being received from these basins.

Reservoirs. An 8-lnch line carries the water by gravity approximately 5 km to two reservoirs.
The line Is reportedly partially castiron and other material (either ceramic or asbestos
cement). The reservoirs are reportedly 750 m3 and 250 m 3 and are pillmbed to operate
singly, in parallel, or In series. Water also can be drawn from the bottom or supemated. The
water In these reservoirs Is quite turbid, further indicating poor coagulation and sedimentation
treatment. Both reservoirs have screened vents and the large reservoir does have a non
curbed concrete manhole entry point which could allow extraneous material to enter the
reservoir, since it Is flush with the reservoir top surface.

Chlorination. In 1985 COVARS was given a gas chlorinator and two cylinders for
chlorination of the water (Capitol Controls Co. Colmar PA USA, Model 61Cl/pR0064,
serial 420-8). Due to a shortage of funds, no chlorine gas was purchased, so although
installed, the chlorinator has not been operationaL It appears to be in excellent condition,
complete with scales. With the amount of turbidity present, however, extremely high chlorine
dosages would be required, and effective chlorination would be questionable. Chlorine costs
would be high.

System Feeder Main. From the reservoirs there is reportedly a 6-inch feeder main which
transports water by gravity approximately 2 km to the five areas. It apparently is of various
material Including asbestos cement, cast Iron, and possibly cement or ceramic. This is an old
line which has been subject to much repair and may still have leaks. An abundance of source
water reaches the sedimentation basins and reservoirs, but the 6-inch line from the reservoirs
is too small to satisfy the demand. As a result the reservoirs are usually full, with a water
shortage In the serviced areas. This is undoubtedly due to the small pipe size and possibly to
incrustation.

Distribution System. This is an extremely old distribution system with evidence of
deterioration. There are some fireplugs, but they are rusted almost beyond recognition. None
appeared functional.

There were also a large number of holes dug in front of houses, to effect repairs to service
connections or in which to deposit wastewater. In some, the pipe appeared to be intact,
while in others one could see the two ends of a broken service line. Many of the holes
contained water which seemed to come from breaks or deposited wastewater, as there had
been no rain and the water table was not high.

As previously stated, water shortages in the system are quite frequent and back siphonage
is sure to take place. A large population lives in very rudlmentaty huts which are not served
by the system; water is transported In almost any and every type of container with little or
no protection against waterborne Infections.
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3.2.3 Cambio Puente

Cambio Puente is another community near the COVARS which is not serviced. The town
is high above the servicing reserooirs and cannot be gravity fed. In the absence of a pump
and a distribution system, it is not possible to get water to the town from the COVARS
system, although there would be an adequate supply of water if additional treatment facilities
were built.

People in this pueblo obtain their water either directly from the irrigation ditch or from a
single open dug well. This well was sampled using Hach Lauryl Tryptose MPN tubes and EC
Medium MPN tubes and both tests were positive. No attempt was made to determine MPN.

3.2.4 Discussion and Recommendations

This visit was not intended to be a complete study of the COVARS water system. It was a
rapid assessment of the system as a whole, since it represents an example of the small
independent water systems which exist throughout Peru. In spite of the serious concerns of
the COVARS staff. they do not have the resources to make improvements in the system.
The COVARS managers are desperately seeking help from all available sources for technical
assistance and funding to make urgently needed improvements in their water system.
Unfortunately, as of the date of the visit, no assistance was forthcoming. The majority of the
systems are likely to have many of the same problems as found here. Resolution of these
problems will be particularly difficult in view of the costs inVOlved. With an understanding of
this situation the following recommendations are made:

• COVARS Immediate Needs

Provide operator training in flocculation, sedimentation, and
chlorination.

Provide chlorine gas on a continuing basis and actuate the
chlorinator.

Provide a simple water intake measuring device.

Have a DIGESA-type training team visit the nonserviced areas
to train the people in water protection and chlorination.

• COVARS Longer Range Needs

Provide filtration unit(s) to follow sedimentation.
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Provide a larger parallel feeder main from the reservoirs to
the serviced areas.

Evaluate the distribution system to determine whether repair
or replacement Is most appropriate and carry out the findings

Modify the reselVOir vents and manhole to reduce the entry
of extraneous material.

• Cambia Puente Immediate Needs

Have a DIGESA-type training team visit this area to train the
people in water protection and chlorination.

• Camblo Puente Longer Range Needs

Consider including Cambio Puente within the organization of
COVARS.

Provide potable water from the COVARS system to Cambio
Puente, either with standpipes or house services. This would
require pumping from the reservoirs or possibly from the
flocculation and sedimentation treatment area.

3.3 Lima Water System

3.3.1 Introduction

The Uma water system, operated by SEDAPAL, is very large, necessarily quite complex, and
exact statistics related to the system are not as accurate as one might desire. One excellent
source of past information is the Plan Maestro de Agua Potable y Desague Para Lima
Metropolitana written in November 1981 (printed 1982) by Engineering-Science of
Arcadia, California. This plan has not been carried out, primarily due to a lack of funds.
Several extracts of that report are attached. (See Appendix E.)

In 1980 the population of Lima was estimated at 5,020,000 people, with 3,778,000
receiving water from the piped system and 1,242,000 receiving water from vendors. There
were an estimated 500,000 authorized connections, averaging 7.5 persons per connection.
It was estimated that there were an additional 10-15 percent (50-75,000) unauthorized
connections.
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In 1991 the population of Uma Is estimated at over 6,000,000 people, with approximately
4,700,000 receiving water from the piped system and 1,500 j OOO receiving water from
vendors. There are an estimated 665,000 authorized connections, and an additional 65,100
unauthorized connections.

Total water produced averages 15 to 16 m3/sec. which amounts to a daily average of
1,229,000 m3/day. ApproXimately 40 percent of this is provided by deep wells, and 60
percent from surface water. Although this is the water produced, there are no valid figures
for water consumption. It is estimated that system losses are at least 20 percent and may be
as high as 40 percent of the water produced.

3.3.2 Water Supply System

Surface Water Supp'y (La Atarjea Treatment Plant). The sole surface source is the Rio
Rimae which originates high in the Andes and flows 125 krn to the sea in Uma, with a
5,000 m drop. Although It originates as a good source, mining operations, extensive slides
and erosion, and direct discharge of raw sewage and industrial waste at many points rapidly
turns it into a highly contaminated, difficult-ta-treat source. Water is withdrawn at the La
Atarjea plant within the city limits of Uma. One proposal in the Master Plan is to move the
intake point up river, in an attempt to get better water. (See attached Figure A and Figure
B in Appendix E.)

La Atarjea is a complete treatment plant designed to treat 15m3/second
(1,296,000 m3/day). Due to the nature of the water source treatment difficulties, this plant
is limited to 8.5-9 m3/sec. This plant provides 60 percent of the water for Lima.
Pretreatment consists of a screened Intake, prImaty settling, and prechlorInatlon before the
water goes to a large 500,000 m3 storage reservoir. This reservoir Is normally used to
provide uniform Influent to the treatment plant. However, a critical use Is when river turbidity
is extremely high. At such times, the reservoir permits blending water to normalize turbidity
going to the plant.

Row from the reservoir goes to primary and secondary settling where flocculation and
settling take place in both basins. The water is then sand filtered, chlorinated, and goes to
storage reservoirs prior to entering the distribution system. Operation of this treatment facility
is extremely difficult. Therefore, as soon as the cholera outbreak was confirmed, CEPIS
assigned two personnel to the plant to provide technical assistance in plant operational
control and monitoring and laboratory training.

Well Water Supply. There are a total of 300 deep wells located at various points, primarily
in the peripheral areas and outside of the city These are generally at higher levels and have
not reached depths where salinity would be drawn from the sea. At any given time 270 to
280 wells are active. Loss of wells is primarily due to lowering of the water tables. These
wells provide approximately 40 percent of Lima water production, or 6.5-7.0 m3/sec.
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Reportedly all well supplies are chlorinated using gas chlorinators for larger outputs and
hypychlorlnators for the lower quantity sources.

Distribution System. As previously stated It is estimated that the Uma water system serves
in excess of 6 million people. Approximately 4.7 million are served directly by service
connections, and 1.5 mlUion are served indirectly by stand pipes, tank trucks, and carrying
from any source available. The central system has large feeder mains going to the various
zones, which then branch out Into separate independent areas. Overall losses are estimated
at 20 to 40 percent. Most of this loss, based on the Master Plan study, appears to be due
to leaky and broken faucets and valves and mains in the old part of the city (40-60 years old).
As one drives through the city, It Is common to see flooded areas which appear to be line
breaks; and little action seems to be taking place to repair them.

As previously stated there are approximately 730,000 to 765,000 total service connections,
both authorized and unauthorized. Of these, only an estimated 400,000 actuaJly receive
regular daily serv1ce. The others are all subject to frequent shortages and shut-ofEs. There Is
little attempt or Incentive to conserve water, and there are no direct efforts or inspections
to assure the absence of cross-connections at domestic, commercial, nor industrial facilities.

Because of frequent water shortages almost every water service has some type of storage
facUity. These range from simple, poorly constructed facilities to large well constructed
resetvoirs, These often are open unprotected facilities subject to local contamination, and
with no back flow prevention, which is conducive to allowing contamination of the network.
These storage facilities can be a hazard to both the owners and the community.

Tanker service is extensive and has great potential for creating problems Private and
publicly.owned tankers fill up at designated system water points and then haul out to the
dependent areas. They nonnally serve these areas on a house-to-house basis, where each
individual must buy the water. The water Is put into every conceivable type of container,
from bucket to reseJVoir. Charges vary, but the average in Uma Is approximately US$1 for
a barrei (180-230 liters). Water from a tanker service can be a hazard to all of the people
being serviced, due to potential contamination of the tank contents or the home owner's
container.

Standpipes are normally centrally located outlets for use by all people living in that area.
These often are poorly maintained and wasteful facilities. People in the area are expected
to carry water to their homes In buckets from the standpipe. Thts is usually done, but people
who can afford it often connect a hose and run it to their home. This is extremely wasteful
and creates additional back siphonage potentials. Storage of water at home is normally
poorly protected, If at all, and Is subject to contamination.

Other sources of water are varied and depend on the ingenuity and need of the people. In
Uma South (and probably In areas not visited), there is extensive use of raw sewage and
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lagoon effluent for various types of irrigation Including gardens. Hopefully it Is not used for
domestic purposes. This will be discussed later in the report. Also, where line breaks or valve
leaks occur there may be an Instant crowd to utilize the water. One stop made was at what
appeared to be a pennanent valve leak. The valve was located in a valve chamber which had
then flooded and created a veritable oasis. Approximately 200 people were dipping out
water to drink, doing their laundry on the spot, and bathing. The life of any employee
attempting to repair that leak would certainly have been in jeopardy.

Prior to the cholera outbreak there was no routine system monitoring for either chlorine
residual nor bacteriological purposes, and apparently no organization had this responsibility.
In order to assist SEDAPAL, CEPIS started a monitoring program and assigned eight
personnel to this program. The agreement between CEP[S and SEDAPAL was that CEPIS
would provide these eight people and two at the treatment plant for four months, of which
one month is already past As of late March, no decision was made as to who would
continue this effort at the end of the agreement. For the first test period, the city distribution
system was divided Into 35 sampling areas; 102 chlorine residual tests were made, and 30
showed no residual. Bactenological tests of these 30 points resulted in 4 showing the
presence of fecal coliform. These were all in areas where service interruptions oecur. Twelve
house cisterns were tested and eight showed the presence of fecal coliform. Chlorination
dosages were increased, and free chlOrine residuals can now be found In downtown areas as
high as 0.5 and 0.6 mg/l. Heavy chlorine reSiduals were also detectable In the far south
Lima feeder main, 17 to 20 km from the treatment facility. ThIS was undoubtedly due to
booster chlOrination being introduced from the well sources.

3.3.3 Sewage Disposal

Of the homes, commercial establishments, hospitals, and industries which have direct water
service only 50 percent are reportedly serviced by sanitary sewers, and these sewers are
estimated to be functioning at less than 35 percent of the design flow. Three major outfalls
discharge raw sewage directly Into the sea within the city limits of Lima. There are also a
large mnnber of other raw sewage outfalls of various sizes that discharge to Rio Chlllon and
the sea in north Lima, and to Rio Rimae in central Lima. Some of the outfalls discharge to
the ground surface, dry arroyos, and stream beds where they evaporate, soak into the sandy
soil, or are totally used up for Irrigation purposes before actually reaching a water course.
The irrigation is for mixed purposes including gardens. Some of the major outfalls are shown
in Figure C, Appendix E.

There are only two treatment facilities; both of these are in south Lima. The San Juan
facultative lagoon system was designed as a 20-day retention facility. [t is reportedly serving
a population of 60,000 people and receiving 250 liter/sec. Utilizing those figures, however,
the lagoons should be receiving 360 liters/capita/day. This appears to indicate an excesSively
high rate of water use. A number of the lagoons were septic and had large sludge deposits.
Reportedly each lagoon Is drained, dried out, and the dry sludge removed for use as fertilizer
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every five years. Part of the effluent goes to a large group of experimental fish rearing basins
which are part of a CEPIS study, and then helps Irrigate a tree farm. The rest of the effluent
discharges to a drainage channel where It evaporates or seeps into the ground and does not
reach a flowing water course.

The second lagoon system is hardly used at all because much of the raw sewage is used for
irrigation prior to reaching the lagoons. This facility has two parallel systems each with two
lagoons in series. One had a small flow In and even a Ipwer flow out due to seepage and
evaporation. The small outflow evaporated and soaked into the ground prior to reaching a
flowing water course. The second system was dry.

As previously noted, only 50 percent of the Lima establishments with direct water service are
served by sanitary sewers, and not all of these have toilets. Those lacking sewers drain their
water into holes or directly onto the ground. In the absence of latrines it is common practice
to defecate in open lots, fields, and any other open areas in the city and especially in the
peripheral areas. In the San Juan area it is reported that approximately 45 percent of the
people use latrines and the remaining 55 percent defecate wherever they can.

3.3.4 Other Observations and Recommendations

Although not part of the WASH team assignment, observations were made of other activities
which could affect cholera transmission. Food handling techniques are poor In homes and
other food. preparation and serving areas. The general education level of many people Is low,
with a minimal knowledge of sanitary precautions such as protecting food and water, washing
of hands, proper depositing of fecal matter, and care in tending the sick. Also of special note
are clinics and hospitals where cholera patients are treated. Proper waste disposal and
equipment sterilization facUlties and personnel are in short supply. Disposal of patient waste
is also a serious problem especially under the sewage handling procedures previously
discussed.

Due to time limitations, review of the Uma water system was not intended to be a complete
study. It was designed as a rapid assessment of the system as a whole, Resolution of many
of the problems noted will be very difficult In view of the costs involved. With an
understanding of this situation, the following recommendations are made:

• Water System, High Priority Needs

Continue training of water treatment plant operators and
technicai assistance by CEPIS or other appropriate
organlzation(s).

Continue chlorination dosages at current levels and assign
pennanent monitoring responsibility to a government
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organization which can carry out this responsibility when the
CEPIS-SEDAPAL agreement ends.

Take immediate action whenever a main break is detected to
avoid greater water loss and to prevent back siphonage.

At all tanker points, rechlorinate tanker water to bring the
tanker water to a minimum of L 0 mg/l chlorine residual.
Dosage level required to reach this residual can be initially
developed. Then a standard quantity of bleach/hypochlorite/
other can be routinely added to each tanker while filling,
based upon tanker size.

Set up an expanded training program similar to what was
done In Chimbote by DIGESA and in Puente Piedra by
INAPMAS to teach chlorination and other cholera preventlon
training to those who do not have direct water and sewage
facilities. This should also include the Information on hazards
related to sewage Irrigation and to indiscriminate defecation.

• Water System, Longer Range Needs

Institute an expanded system maintenance program which will
concentrate on immediate repair of main breaks, greater leak
detection and repair, improvement of service connections,
monitoring of service connections and owner reservoirs and
cisterns to reduce cross-connection, and detection and
registration (or prevention) of all unauthorized connections.

Repair all deteriorating or improper standpipe facilities and
set up a routine inspection program.

Institute a systemwide educational program to stress the need
for water conservation and repair of all leaky and faulty home,
commercial, and industrial valves, toilets, cooling water
facilities, etc.

Review, update, and set up a phased program for carrying out
appropriate activities set forth in the Master Plan.
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• Sewage Disposal, High Priority Needs

Set up a training program similar to what was done In
Chimbote by DIGESA and in Puente Piedra by INAPMAS for
those without sewage facilities. This should include
information on hazards related to sewage irrigation and
indiscriminate defecation.

• Sewage Disposal, Longer Range Needs

lmprove lagoon operation and management.

Revlew, update, and set up a phased program for carrying out
appropriate activities set forth in the Master Plan.

Establish a latrine education and construction program.

• Other High Priority Needs

Take action In clinics and hospitals to prevent the spread of
cholera from patients being treated. Disinfection materials are
in short supply; at some locations sewers are not avaUable;
and where sewers are available there Is no sewage treatment.
Proper medical waste management programs must be
stressed.

3.4 Plura and Environs

3.4.1 Introduction

On 1-3 April a visit was made by the WASH team to Piura and some of the surrounding
towns and villages. They were accompanied by an engineer from INAPMAS; meetings were
held with many government officials.

The cholera outbreak was first confirmed In Chancay and almost simultaneously occurred In
Chimbote and Plura, cities further to the north. Because of the early onset In Plura this city
was visited early in the outbreak by a special investigative team composed of representatives
of MOH, SENAPA, and PAHO.

Among other problems noted was that of the 16 water source wells, only one was being
chlorinated, and even that was not being carried out properly. Three wells were also found
to be contaminated.
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3.4.2 Piura Water System

A total of 16 deep wells supply this system, and reportedly all feed directly into the
distribution system rather than into reservoirs which feed the system. There is no surface
water supply.

As reported by the first government team visit, none of the wells was being properly
chlorinated. However, since then a number of actions have been taken to overcome this,
including the installation of chlorine gas injection systems at nine of these wells. These all
feed into the well pump discharge line prior to entering the distribution system. There are
plans to install similar chlorinators at the other six wells. Several wells were visited, and
chlorine was being fed at a rate of 05 mg per liter. Although this is a major improvement
there is no contact time prior to entering the system, and the dosage is not high enough to
keep a residual throughout the system. (If a well is not contaminated, chlorine contact time
may not be critical.) ]t should be noted, however, that at almost every well visited in Peru the
pump lubrication water drained directly back into the well and had the potential problem of
picking up contamination from the "always dirty" pump base area.

Pressure in the system is maintained by elevated tanks. Water sampling showed no chlorine
residuals. This system, which selVes the city and area in the same manner as almost all other
systems seen in Peru, is leaky, and water service throughout the city IS mtermittent, with
some areas only receiving water for less than an hour a day.

Piura currently has 10 of 16 wells chlorinated, but even when all are chlorinated this cannot
be considered a safe supply. Routine chlorine residual and bacteriological testing is not being
carried out. There is always a chance of well contamination, not enough chlorine contact
time, system leaks. hazardous cistern connections, broken or damaged standpipes, and
problematic tanker and bucket transfer and storage systems. These same problems are
discussed in Section 3.3.2.

3.4.3 Sewage System

Less than 50 percent of the homes, hospitals, mdustry, and commerCial establishments have
service from sanitary sewers. Almost all system outfalls go directly to the river or to dry areas
where they evaporate, soak into the ground, or are used for irrigation purposes. Reportedly
there is one area which drains to a lagoon. The team was told that most of the sewage was
used for irrigation prior to reaching or after leaving the lagoon.

Those homes and establishments not selVed by the sewer collection normally drain liquid
waste into holes in the ground or directly onto the ground. Some homes have latrines, but
not many. ]n the absence of toilet or latrine facilities, the common practice is to defecate in
the fields, open lots, and any other available area, especially in the outer areas of the city and
in the pueblos jolJenes.
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3.4.4 Other Observations

Primavera Visit. One evening was spent at the pueblo )ouen Primavera where a training
program was being carried out in an impressive manner. It started with a sodo-drama
showing what happened. In two families, one canying out good anti-cholera practices, the
other not, with the expected disastrous results. A discussion was held of anti-cholera practices
including home water disinfection, defecation practices, food handling, and. personal hygiene.
Lastly, stock solutions of chlorine were passed out for home use. This was an excellent
program and part of an overall plan for the entire Plura area. Organization in the Plura area
for carrying out the anti-cholera campaign was the best observed during the team's stay in
Peru.

Hospital. The local hospital in Piura has a large ground-level water cistern from which water
is pwnped to an overhead storage tank. Attempts were being made to rechlorinate at the
cistern, but there was no chlorine residual in the system. [t was believed that the rudimentary
chlorination system contained no chlorine. Patient hancUing procedures were also observed.
Temporary wards were set up in hallways, and it was evident that this is a probable source
for more infection, in spite of attempts by staff to handle waste and eqUipment In a proper
manner. Disposal of patient waste is of particular concern, especially under the sewage
conditions cited above.

Regional Cholera Organization in Plu ra (Region Grau). An Intersectoral cholera committee
has been established under the office of the Regional President. The Director of the
Departmental Health Vnlt (UDES) oveTSees the committee. It is divided Into four sub
committees:

1. Medical Services to the Public-eharged with organizing medical
setVices in hospitals and other health facUlties to treat patients. It also
is responsible for the provision of laboratory services and
epidemiological surveillance. The key agencies Involved are the MOH,
Social Security, and military and police sanitation.

2. Environmental Control-responsible for monitoring water supply
systems, chlorination of water, excreta disposal, garbage and solid
wastes collection an::I disposal and food sanitation. The key agency
involved is the Directorate of Environmental Sanitation.

3. Logistics and Finance-responsible for the supply of medications,
materials and eqUipment and for receiving and distributing donated
supplies. The key agencies involved are the church parishes,
CARITAS, CARE and the VDES.
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4. Education and Media-responsible for developing and disseminating
educational messages and materials concerning the cholera epidemic.
The key agency involved is the Ministry of Education.

Below the regional level, the various responsibilities noted above are handled by local
governmental offices (Le., mWllcipal governments, mayors, etc.) and nongovernmental
organizations (I.e., community kitchens, mothers clubs, UNICEF, etc.).

Other. Observations noted in Plura were Similar to those of other areas In Peru. Adequate
garbage and solid waste disposal Is lacking. Food handling techniques are poor in commercial
establishments, and especially poor with respect to the street vendors. Records indicate that
the vendors are prime suspects of cholera transmission in Plura. Educational level Is low and
there is minimal knowledge of sanitary precautions such as protecting food and water,
personal hygiene, and proper deposition of fecal matter. All of these matters are being
discussed in the UDES training program mentioned above, and countrywide discussion and
training programs are sorely needed.

3.4.5 Other Area Visits

In addition to spending time in Plura, visits were made to a number of smaller towns and
villages in the area. Generally the same problem conditions were found in these smaller
towns that were found in Lima, Chlmbote, and Plura. Among the towns visited were
Catacaos and LaUnion.

Catacaos. The water system has wo nonchlorinated wells as sources, one of which was
inoperative at the time of the visit due to pump problems. The other well was operative but
inadequate to provide a constant supply. The system has elevated tanks and provides water
on an intermittent basis, never more than several hours a day. The system also leaks, has the
same delivery problems as Uma, Chlmbote, and Plura, and Is not a dependably potable
system.

For sewage disposal, the town has two parallel lagoon systems, each with two in-series
lagoons. One system was totally dry, and the other was flowing minimally. As with other
cities, raw sewage and effluent are drawn off for irrigation. The collection system has the
same problems as Plura, and defecation problems and disposal are also similar.

The medical post was receiving no pumped water at the time of our visit and had no storage
facilities, therefore no water at all. Two cholera patients were present and being handled in
an even more rudimentary manner than in Plura. The food handling, hygiene. and sanitation
practices were also poor.

La Union. The team visited the medical clinic area in La Union where the situation was
similar to Catacaos, except this facility did not have a water connection. However, a trench
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was being dug and a small plastic line was being laid to bring In water. The adjacent housing
area was served by inadequate standpipes. One of these standpipes observed actually
discharged below ground level Into a muddy hole in the ground. Some homes did have what
were probably unauthorized hose connections. One was sampled and, as would be expected,
showed the presence of fecal collform.

Villages (Arena, Tablazo Norte, Tab/aro Sud, Yapato). Several small villages were also
visited. Arena had a medical post which almost duplicated the situation of Catacaos. There
was one unchlorinated well, elevated tank and standpipes, and water delivery approximately
one hour a day.

A second village group (Tablazo Norte, Tablazo Sud, Yapato) had no water system at all, but
water was to be piped Into an elevated tank currently under construction. This tank would
provide water to all of this village group.

3.4.6 Discussion and Requirements

It should be noted that this was a very quick visit and was not a complete study. However,
based upon this visit, a number of recommendations can be made, recognizing that cost of
corrections is a serious problem.

• Water System, High Priority Needs

Provide chlorinators for all well sources.

Dose all wells so as to provide a minimum chlorine residual of
at least 0.5 mg/liter throughout the systems, or 1,0 at
standpipes and tanker filling points. If this is not feaSible,
rechlortnate at tanker fill points to a residual level of at least
L 0 mg;1iter.

Establish routine chlorine residual and bacteriological
monitoring.

Expand the Piura program for health education and. chlorine
distribution to all areas.

• Water System, Longer Range Needs

Repair all line breaks or leaks as rapidly as possible, and. set
up a monitoring program of homes and other establishments
to prevent cross-connections, improve cistern protection and
use, and detect unauthorized connections.
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Repair all deteriorating or improper standpipe facilities and
set up routine inspection programs.

Set up a master plan for upgrading and providing water
treatment systems countrywide, on a prioritized basis.

• Sewage Disposal Systems, High Priority Needs

Expand the Piura program for health education and chlorine
distribution to all areas.

• Sewage Disposal Systems, Longer Range Needs

Improve collection systems and lagoon operation and
management.

Establish a latrine education and construction program.

Set up a master plan for upgrading and providing sewage
collection and treatment systems countrywide, on a priority
basis.

• Other High Priority Needs

Action is reqUired in hospitals, clinics, and medical posts to
prevent the spread of cholera from patients. Disinfection
material is in short supply, sewers are often not available, and
where they are there is little or no treabnent. Prior medical
waste management programs must be implemented.
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Chapter 4

EPIDEMIC CONTROL ACTIONS

4.1 Overview

The water supply and sanitation conditions in Peru have been characterized as a disaster
waiting to happen. The cholera epidemic that Peru and its neighbors are now suffering has
merely put a name on that cUsaster. In a sense, nature, in its own deliberate manner, is
collecting its due on a debt that the world has failed to pay-a debt In the {onn of inadequate
investments in water and sanitation infrastructures and the health education that accompany
them.

At the time of this study, the focus of short-tenn preventive actions was being directed to
urban and perl-urban centers along the north coast where the early impact of the epidemic
was the most severe. However, it was reported from two sources (Piura and Cajamarca) that
the epidemic was not only moving inland from the coast but also spreading out from the
cities into the rural countryside. Furthermore, these reports suggest that the fatality rate
among patients from rural areas Is higher than that for urban patients and could possibly
Increase to the next level of magnitude, I.e., ten times the present level.

These trends point to the urgent need to improve and expand not only urban water and
sanitation systems but to reactivate and expand the virtually moribund rural water supply and
sanitation program. Failure to do so could invite a further, more devastating disaster to befall
the rural population of Peru. Stepped-up investments In the long-term solutions for
controlling the present, as well as future, epidemics must be Initiated now on an emergency
basis and not delayed for future consideration.

4.2 Short-term Emergency Measures Taken

As previously stated., each of the institutions contacted had taken some action toward
combating the cholera epidemic. Seven of the nine contacted had undertaken direct action
in the most seriously affected areas. Of the two remaining offiCes, the Office of Statistics and
Information does not have a mandate to conduct field actions, and DISABAR has requested
funding for its national cholera program but has not taken direct field action to date.
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4.2.1 Organizational Efforts

Following is a listing of direct actions taken by specific institutions:

The Technical Directorate of Epidemiology has fielded epidemiology teams to Chancay,
Chlmbote, Trujillo, and Piura to monitor the cholera epidemic. It was being assisted by CDC
staff.

The Directorate General of Environmenta] Sanitation (DIGESA) has fielded teams of
engineers and technicians to work in the pueblos jouenes in Chimbote providing instructions,
supplies, and training on home purification of water.

National Institute for the Protection of the Environment for Health (INAPMAS) sent a multi
discipline team to Cajamarca to organize and initiate a cholera campaign. ]t arranged
meetings and accompanied the EPA team during its recent visits, as well as arranging
meetings and itinerary and accompanying the WASH team during its visits. INAPMAS also
conducted training in some Lima pueblos jovenes on home purification of water.

The National Water Supply and Sewerage Service (SENAPA) sent staff to the Departments
of Tumbes and Piura to assess the cholera situation and to provide gUidelines and specific
Instructions to the regional and local water authorities. SENAPA also trained 23 of its own
engineers and technicians in the Installation and operation of drip hypo-chlorinators
(reportedly donated by the German government). These engineers and technicians will be
sent out to install and train operators In those cities and towns most severely affected by the
cholera epidemic.

Lima Water Supply and Sewerage Service (SEDAPAL) has increased the chlorine dosage of
the Lima water supply. In conjunction with CEPJS, SEDAPAL has initiated an extensive
water quality monitoring program throughout Its distribution system. Staff have accompanied
the EPA and WASH teams on field visits in the greater Uma area.

Pan American Health Organization (PAHO) staff members have accompanied government
officials to the Departments of Tumbes and Plura to assess the status of the cholera
epidemic. It Is providing technical assistance to the government.

Pan American Sanitary Engineering Center (CEPlS) sent a team to assess the water supply
and sanitation status in Chimbote and prepared recommendations for emergency actions to
be taken by local authorities. It also sent an engineer to accompany the EPA team on visits
to Plura and Trujillo. CEP]S staff and material support were provided to SEDAPAL for its
expanded water quality monitoring program, while CEPIS designed and produced a simple
chlorine residual test kit to be used at the local level to monitor water quality in homes.
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4.2.2 Summary of Short-term Measures Taken

As noted above, a limited number of important field actions are being conducted In specific
peri-urban areas of Uma, Chimbote, Piura and, reportedly, in Huaraz. The main focus of
these activities Is chlorinating urban water supplies, distributing hypochlorite packets, and
instructing residents on how to pUrify their water in their homes.

With regard to sewage disposal, the main action taken has been the disinfection of feces and
vomitus In hospitals using hypochlorite solution or muriatic (hydrochloric) acid.

Essentially, no concerted actions have been taken regarding improvements in food sanitation
or garbage and solid waste disposal.

The MOH Is broadcasting public service messages on ways to avoid contracting cholera.
These messages provide information on home water treatment, food preparation, and
personal hygiene. The MOH is also distributing posters showing how to avoid cholera.

All of the field actions being taken are important and necessary. The chlorination of urban
water supplies needs to be rapidly expanded and monitored. The same is true for purification
of water in the home. The handling and disinfection of feces in hospitals must be improved
and clearly monitored by qualified technicians and the mass media campaign largely
expanded and Intensified.

4.3 Short-term Emergency Actions Needed

In order to make a significant impact on the transmission of cholera, a comprehensive anti
cholera campaign which includes the following elements must be planned and initiated
Immediately:

• Chlorination of all existing water supply systems

• Rapid expansion of household-level water purification activity

• A mass media campaign (TV, radio, newspapers) presenting a unified
message on handwashing, boiling or purifying water in the household,
handling and cooking food, safe excreta disposal, and sanitary
garbage storage and disposal

• Provision of basic health and environmental sanitation messages and
instructions to clients of all public and private health facilities
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4.4

•

•

•

•

Provision of basic health and environmental sanitation messages and
instructions to students at all public and private schools and colleg~s

and through the students to their families

Demonstration activities and direct assistance in digging and using
emergency pit latrines

Instruction to street vendors, restaurant workers, and food handlers
on sanitary food handling, purifying rinse water, and disinfecting
utensils

A massive, organized garbage and soUd waste collection and disposal
program

Medium- and Long-term Water Supply and Sanitation
Programs Needed

The medium- and long-term water supply and sanitation program requirements discussed in
this section are based on data provided In "Planning for Water and Sanitation Programs In
Bolivia, Ecuador, and Peru," WASH Field Report No. 302 published in June 1990, and from
an article. "Subregion andina: propuesta para continuar el decenlo intemaclonal de
abasteclmlento de agua," which appeared in Ingenieria Sanitaria, Vol. XLIII, Julio-Dlciembre
1989.

Population figures are given in Table 1 for the years 1980 to 2000. The table illustrates the
far greater anticipated growth In urban population, as compared to rural. These figures are
then used to make an estimate of the number of people served (as well as the percent of
population covered) by increased water and sanitation services. The target figures used in the
1990 WASH study are shown in Tables 2 and 3, with a breakdown Into urban and rural
populations.

Using 1989 as the baseline year and a per capita cost of US$72 for urban water supply
installation, the investment reqUired to meet the 1995 coverage target of 84 percent would
be US$245 million; using a per capita cost of US$32 for rural supplies, an investment of
US$41.6 million would be needed to meet the 1995 target of 40 percent coverage.

]n order to meet the year 2000 water supply target of 80 percent coverage in urban areas,
using the same per capita cost of US$72, a total investment of US$425 million will be
required; and to meet year 2000 rural water supply target of 50 percent coverage, an
investment of US$70.4 million is needed, using the per capita cost of US$32.
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Thus a national (urban and rural) medium-term water supply program for 1995 would require
a total investment of U5$286.6 million. The long-term target for year 2000 would cost a
total of U5$495.4 million.

Table 1

Population of Peru
(millions)

Area 1980 1985 1989 1995 2000

Urban 10.2 12.6 14.4 17.4 19.0
Rural 6.6 7.2 7.4 7.7 8.0

Total 16.8 19.7 21.8 25.1 27.0

Table 2

Actual Water Supply Coverage
Versus 1995 and 2000 Targets

(population in millions)

Urban Areas Rural Areas
Total

Year Pop. Pop. Served % Pop. Served %

1980 16.8 10.2 6.9 68 6.6 1.2 18

1985 19.7 12.6 9.1 73 7.2 1.2 17

1989 21.8 14.4 11.2 78 7.4 1.8 24

1995 25.1 17.4 14.6 84 7.7 3.1 40

2000 27.0 19.0 17.1 80 8.0 4.0 50
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Table 3

Actual Sanitation Coverage
Versus 1995 and 2000 Targets

(population in mlllions)

Urban Areas Rural Areas
Total

Year Pop. Pop. Served % Pop. Served %

1980 16.8 10.2 5.8 57 6.6 .02 0

1985 19,7 12,6 8.4 67 7.2 0.9 12

1989 21.8 14.4 8.5 59 7.4 1.3 18

1995 25.1 17.4 12.0 69 7.7 2.8 36

2000 27,0 19.0 13.1 75 8.0 3.0 50

Using 1989 as the baseline, the investment needed to meet the 1995 urban sanitation target
of 69 percent at a per capita cost of US$74 would be US$259 million. To meet the rural
sanitation target of 36 percent at a per capita cost of U5$35, an investment of U5$52.5
million would be needed.

For year 2000 targets, the urban coverage of 75 percent would cost a total of US$422
million using the same per capita cost of U5$74. To meet the rural sanitation target of 50
percent coverage using the per capita cost of U$$35, a total investment of U5$94.5 Is

needed.

The national (urban and rural) medium-term sanitation program would cost US$311.5; and
for year 2000 the total cost would be U5$516.5 million.

The national medium-term (1995) water supply and sanitation program would require a total
investment of U5$598.1 million over five years. A national long-term (2000) water supply
and sanItation program would cost US$l,O11.9 million over ten years.

Table 4 below summarizes the short-term and long-term national water supply and sanitation
needs

32



Table 4

Water Supply and Sanitation Requirements
(Weights in Metric Tons)

Duration Urban Rural

Short-term Present Pop. Coverage Pr~ntPop.Covemge

(8 months) Water 78% Water 24%
Disinfection Sewers 59016 Latrines 18%
only Water Systems 200 Water Systems 3,000

Hospitals 100 Latrines 50,000
Health Centers 1,000 New latrines 100,000
Chlorinators 500 units Total Latrines 150,000
Chlorine Gas 2,400 tons Hypochlorlnators 3,000 units
HTH crystals (70%) 2,000 tons HTH crystals (70%) 4,000 tons

Lime 40,000 tons
Est. Cost $4-6 million

Est. Cost $4-6 million

Long-term Target Pop. Coverage Target Pop. Coverage
(1991-2000} Water 80% Water 50%
Construction Sewers 75% Latrines 5()oJ6

Water $425 million Water $70.4 million
Sewers 422 million Latrines 94.5 mUlion

Est. Cost $847 million Est. Cost $164.9 million

ln addition to the enormous Infrastructure requirements for water supply and sewerage
systems, further investments must be made in the areas of food sanitation and garbage
coUectfon and disposal. To begin with, existing laws regulating the production, handling,
processing, and dispensing of food need to be rigorously applied. Similarly, laws and
regulations pertaining to garbage am sofid wastes need to be fully applied.

Health and sanitation topics need to be highlighted In school curricula giving special attention
to the subject of personal hygiene. Specialized education and training programs need to be
planned and conducted for food producers, handlers, and vendors.
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Chapter 5

CONCLUSIONS

The overall conclusion is that the nation has practically all of the human, Institutional, and
material resources It needs to mount an effective antl-cholera campaign. The main constraint
is that the nation has not been able to organize a unified effective command structure to
plan, Implement, and coordinate such a campaign. Some external funding will be needed to
cover travel and transport costs to allow technical staff to get out into the field where they
are needed most. External support wUI be needed for equipment and supplies.

5.1 Resources

Based on the infonnation gathered from interviews, documents, and field visits, the following
conclusions have been reached:

• There appears to be sufficient professional and technical human
resources in the nation to be able to mount an adequate antl-cholera
campaign. In addition to government and nongovernment staff,
university students should be utilized.

• An adequate institutional framework exists at the national level to
provide the necessary technical assistance and institutional support to
the responsible regional and local authorities.

• Several hundred piped water systems are operating which can be
rapidly upgraded to produce safe water.

• The government has sufficient rolling stock (vehicles) to meet most,
if not all, of the transportation needs of a well-organized cholera
campaign.

• A health services delivery system exists and operates down to at least
the disbict and municipIo levels which can be utilized to provide
health services. Within this system there is an active national network
of UROs (oral rehydration units) which is a major resource for the
treatment of cholera patients.

• An educational structure exists that reaches almost all towns with
populations of 2,000 or more (and to many towns below that size)
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5.2

5.3

•

•

•

•

•

•

which can be utilized to provide educational material and information
to aU students and their families.

The level of development of the mass media in the nation represents
a major resource which could be mobilized to disseminate Information
to the public.

Constraints

There is no unified authority with overall responsibility for anti-cholera
activities.

There is no single command structure to plan, implement, and
coordinate an anti-cholera campaign.

There is no anti-cholera master plan.

Without a master campaign plan, there is no rational and organized
method for determining material and financial needs on a national
basis.

The decentralization of some national governmental functions to
newly-created regional governments is necessarily causing temporary
disruptions of ongoing national programs. Regional governments are
In the process of taking over the control of field offices such as
DISABAR's regional office complexes. During this period of
transition, it will be more difficult to organize and implement a
national antl-eholera campaign. However, In certain regions, an
intersectoral cholera organization has been established. (See Section
3.4.4 for the Regional Cholera Organization in Plura which could be
used as a model for other regions.)

Outlook for the Future

There Is every reason to believe that cholera will become endemic in Peru after the present
epidemic TUns its course. The preventive measures that need to be taken to control future
outbreaks must focus on providing safe water supplies, sanitary excreta disposal, and
education on health-related topics and especially on personal hygiene practices.

Educational information and training will be needed in food sanitation at the home
preparation level and at the production, handling, processing, and retail levels. This activity

36



should include monitoring food establishments such as restaurants, bars, markets, and
sidewalk vendors. A program of scheduled periodic Inspections on a permanent basis is
needed. Existing (or new) food handling and retailing license requirements should be strictly
enforced.

Since the major focus of the present study was to assess urban water supply systems, no
attempt was made to coiled specific information or data on the government food control
program. However, It would be fairly safe to assume that contaminated food Is playing a
significant role in the present cholera epidemic. Based on this assumption, there is a definite
need to assess the health and sanitation aspects of food production, handling, and retaUing
as part of a comprehensive health and sanitation program planning exercise. Similarly, an
assessment of the garbage and solid waste collection and disposal systems would also be In
order.

In contrast to the rclative1y small investment reqUired for emergency upgrading of the quality
of existing water supplies (mostly chlorination equipment and chemicals), the cost of medium
term and long-term water supply and sanitation construction requires an investment of a
geometrically higher magnitude than the average investments made in the past decade.
Depending on the data source, annual Invesbnents in water supply and sanitation works in
Peru averaged between US$6 and $30 mlllion during the 19805. The projected annual
investment requirements for water and sanitation to the year 2000 range from US$100 to
$120 million.

During the 19805, USAID/Peru invested roughly US$l million annually in the rural water
supply and sanitation program. It is unlikely that funding at even the next level of magnitude
(I.e., US$10 million per annum) would be forthcoming, let alone the second level of
magnitude at US$loo mUllon per annum.

Because of the realities of A.LD.'s funding process and limitations, USAID/peru could
continue to make a significant impact by re-establishlng its involvement In the rural water
supply and sarutation program at about the same investment level as dUring the 19805.
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Chapter 6

RECOMMENDATIONS

6.1 Recommendations to USAID/peru

Since USAID/peru and the U.S. Government are already involved in the cholera campaign
(I.e., CDC, EPA, and WASH teams and plane-loads of commodities), USAID/peru must now
decide on the level and the duration of assistance it will provide for both the short-term (8
months to the end of 1991) and the long-term (to year 2000).

All of the following recommendations require USAIDjPeru to initiate Immediate actions.
Some, such as the hiring of staff and formation of committees and working groups, can be
completed quickly. however I their tasks will require Involvement in both short-term and long
term activities.

• Provide the fuji-time services of a USAID/Peru engineer who is
knowledgeable about the water supply and sanitation sector in Peru.
This engineer should preferably be a Peruvian. His,lher scope of work
would be to act as the key contact and action person in USAID/Peru
and to collaborate closely with key staff In the several pertinent offices
of the MOH, MOHC, and MOE to carry out a quick sample survey
of urban water and sewerage systems, schools, and hospitals; and
rural water systems, latrines, health centers and posts, and rural
schools to conect and update emergency water supply and sanitation
improvement requirements on a nationwide basis. (fhe SENAPA
Inventory of major water systems should be utilized as a basis for this
update.) The country should be divided Into zones of priorities with
the northern coastal zone having top priority.

• Actively support the MOH In reorganizing the inter-ministerial cholera
campaign committee.

• Propose the fonnatton of a technical advisory working group to
provide unified technical advice and guidance to the inter-ministerial
committee. Membership on the working group would be composed
of senior technical staff from pertinent ministries and ex-offlcio
representatives of multilateral and bilateral development agencies.

• Or, alternatively, form a USAIDlPeru working group to collaborate
with the MOH, MOHC, and MOE in their campaign planning and to
identify specific areas where USAID/peru can provide assistance.
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6.2

•

•

•

This working group would consist of resident representatives of
multilateral and bilateral donors (e.g., PAHO, CEPIS), and NGOs
(e.g., CARE, CARITAS, UNICEF, Univ. of Engineering, etc.). Its
Initial task would be to develop a national emergency (short-term)
anti-cholera campaign plan, to be presented to the GOP.
USAID/Peru would organize and sponsor a one-week workshop for
the working group to prepare the plan.

Obtain emergency assistance, in funds or in kind, at the $2 to $5
million level to provide major support for short-term water supply and
sanitation needs including the purchase of locally produced equipment
and chemicals and the printIng and distribution of hygiene and.
sanitation education materials.

Reactivate USAID/peru involvement in the rural water supply and
sanitation program on an immediate emergency-funded basis.

Earmark any USAID/Peru emergency funds for specific campaign
costs such as professional and technical staff travel and vehicle
expenses (fuel, oil, and preventive maintenance). None of the funds
should be used to pay for staff salaries or benefits nor for
administrative overhead costs such as rent, communications, and
office maintenance and cleaning. Some funds could be set aside for
the purchase of locally-produced water treatment chemicals and
supplies. (Imported equipment and supplies should be donated by
foreign governments and PVOs.)

Recommendations to the Government of Peru

The first recommendation to the GOP is intended for the office of the President. Once the
initial action of naming a cholera czar is taken, the rest of the recommendations will follow
at the level of government decided by the President. The team makes the following
recommendations, based on observations and findings:

• Name a top-level national cholera campaign czar.

• Establish an emergency task force to be chaired by the cholera czar,

• Assign a top-level staff (I.e., Vice Ministers) on a full-time basis to the
task force from the Ministries of Health, Housing and Construction,
Education, Agriculture, Fisheries, and Finance.
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• Establish a technical advisory group consisting of senior professional
and technical staff from the above-named ministries with ad hoc
members from International and national organizations to provide
technical advice to the task force.

• Through the task force (in collaboration with the USAID/peru
sponsored working group) prepare, obtain financing for, and execute
a nationwide cholera control campaign utilizing existing staff and
material resources at the national, regional and local levels of
government. As part of the campaign plan, the task force should
prepare an updated list in detail of equipment and supplies needed
from donors.

• Again, through the task force, direct the technical advisory group to
conduct an assessment of a representative cross-section of urban
water systems to develop a master list of chlorination equipment and
chemical supplies needed to provide safe water In existing systems.

• Via the cholera campaign, shift the emphasis from a reactive
(curative) effort to a pro-active (preventive) program, Le., make a shift
in focus from the hospital to the living environment with fIexiblllty for
close collaboration with a variety of regional government structures
and campaign organizations.
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COVARS Staff-ehlmbote

Plant operal:or with
aluminum sulfate coagulant
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Coagulator Mixing Chamber

COVARS - Chimbote

Sedimentation Basins
COVARS - Chimbote
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DIGESA Brigade Meeting with Public
Pueblo Mal1-ehimbote

Villa Malia ResIdents at DIGESA Meeting
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Cholera Ward in Hallway
Regional Hospital-Plura

Bed Pan Disinfection Stallon
Reqlonal Hospital-Pima
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Hypochlorite
Regional H05pilal-~Pit

Community Kitchen
La Primavera-Plura
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Engineer Luis Quispe
demonstrates using
hypochlorite solution to
pUrl!y water in the home
La Primavera-Pima

Women obh1ining
hypochlorite 501ut1011 in
color!?d battles
til Pnmavera--Plura
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Red Cross workers anti
cholera sQdo-dr<lma
Pueblo dOl/an--
La Primavera
Pium
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Daughter In famil!! from
contracting cholera



well
Piura

Back-up generator installed
well
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Public Standpipe
San Juan de Mlraflores-Lima
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Fllling Tankl'r Trucks
Near Si:ln Juan de Mlraflores
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Gt,H~ on raw se~e taMi to itrlgate crops; in background
$an Juan de MiraHores-Uma
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Antl-clIDiera community meeting
Pueblo Piedra-Lima
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Fetching W~,I"r

at pu,e010
public standpipe

"La Union," PluTa

Close-up of young girl fetching water from the same
standpipe in pueblo joven "La Union," Plura
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APPENDIX A

KEY PERSONNEL CONTACTED

A.LD./peru
Craig G. Buck, Director
Barbara Kennedy. Deputy Director
Charles Mantione, Chief of Human Resources
Dr. Edgar Necochea, Acting Chief of the Health, Population and Nutrition Division
Gerardo Arabe, Project Coordinator

Minisby of Health
DIGESA (Direccion General de Salud Ambiental)

Ing. Francisco Alvlzuri Pomacaja, Director General
Ing. Javier Prado
Ing. Doris Alfaro
Ing. Miguel Tipacti

INAPMAS
(Instituto Naclonal de Proteccion del Media Ambiente para la Salud)

Dr. Jose 8i5OOl, Director
Dr. Jesus Toledo
lng. Eugenio Bellido

DISABAR
(Direccion de Saneamiento Baslco en el Ambiente Rural)

Dr. Jose Guillenno Oporto Calderon, Director General
Dr. Gulllermo Marguina, Director Programa Evaluacion

Oficlna General de Epldemiologia
Luis Seminario, Director General
Dr. Juan Manuel Ureta
Augusto Lopez

Oficlna de Estadlstica e Informatica
Dr. Julio Acosta, Director General
Dr. Elias Lozano, Deputy Director General
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SENAPA
(Servielo Naclonal de Agua y Alcantarlllado)

Ing. Manuel Barron Ramos, Presidente del Directorio
Jng. Jorge Jzaguirre
Jng. Alicia Chang

SEDAPAL
(Servicio de Agua Potable y Alcantarillado de Uma)

Ing. Placido Aguirre Alata
Ing. Luis Salinas Hurtado
Hilda Abuld Nazal, Public Relations Officer
Ing. Eduardo Bauer

SEDA Plura
Ing. Eugenio Ortiz, Gerente General

World Health Organization
PAHO (Pan American Health Organizations)

Julio Burbano, Sanitary Engineer

World Health Organization
CEP[5 (Pan American Center for Sanitary Engineering and Environmental Sciences)

[ng. Alberto Rorez Munoz, Director
Henry J. Salas, Sanitary Engineer
Ing. Guillermo Leon

USEPA (U.S. Environmental Protection Agency)
Edwin E. Geldreich, Science Advisor Microbiology
Kim R. Fox, P.E. Environmental Engineer

PR[SMA
(Proyectos en Informatica, SaJud, Mediclna y Agricultura)

Josephine Gilman, Director

COVARS (Comlte de Vigilancia de Aquas del Rio Santa)
Luis Garidia Dominguez, Vice Presidente COVARS
Fernando Panta Morales, Secretaria COVARS
Inocencio Lara, Secretario General/Primavera
Ceferlno Agurto, Inspector de Renes

Puente de Piedras Hospital
Dr. Justo Meza, Director
Dr. Felicia, Bravo, Director School Health
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Dr. Miguel Leon, Sub Director, UDES
Ing. Luis Quispe, Director de Saneamlento
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1. No debe comer pescado ni marl$co$ crudos.

2. Tome sclamente aqua pasteuri2ada Qn botella 0 gaseosas.

3. No beba agua del cano.

4. Para sus ~omidas seleccione nuestros restaurante: 0 lugares
donde sepa que los productos son ab$olutament~ frescos. nunca en
lugare$ de expendio ambulatorio.

I ESTAMOS CONCIENTES DE 5U SEGURIDAD Y LA NUESTRA

Cordialmente.

CHOLERA VIRUS

It is pubhcally know that in the country we are having cases of
Colera Virus, Which produces initially diarrea and deshidratation.

The Hotel through its Medical Department, has
necessary precaution for pour safety instructing
about what they should do.

Here we give you some additional advises:

1. Do not eat raw fish or sea food.

taken every
our personnel

3. Dc not drink tap water.

4. Use our restaurants o~ .elect ~lacQs 1n which you know tney
have absolutely fr~!5h food .. Nevar e.t food sol'd' in the street.

WE A~E CONSCIGUS OF yOURS AN~ OUR SECURITY ! ~

Cordially.

Esq> La Paz y Dlez Canseco
Mltallore$ - LIMA 18 - PER\ 1

<l1It..'"ktt6 ~\_ The Management
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APPENDIX D

Excerpt from CEPIS Report

Informe de la Mision

de

Evaluacion Sanitaria del Sistema de Abasteclmiento
de Agua y Sanemiento de la Cludad de Chlmbote
en el Marco de la epldemla del Colera de 1991

preparado por

Ing. Udla Canepa de Vargas
Oficlal del Programa del Mejoramlento de la Calidad del Agua

para Consume Humano, CEPIS

Lgdg, Margarita Aurazo de Zumaeta
Microblologa, CEPIS

Ing. Mauricio Pardon, PhD
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descergas de dcsagUes crudos

I-.

A

A

A

A

1

~I

11

1
I
H
1

tootrol
CSA

ProvIsion de a&ua e Intracs
tructura
Plovislon de agu3 e infrac3
truc.tura
Control
CSA
Control
C~A

c.

I).

S.sura

fusplt ales

3.7
3.8

3.9

3.10
J. 11

J.11

R,cojo insufIc:lente
PTollferaci6n de ~Qscas

~cletas de pacientes de COlera
son arrojados al eolector publIco
No I!xiste tr"til11l1ento de desagues
~o 51! deslnlec:ta materlales e
hllHtulIumtos
Insuriclente capacldad de atenci6n
a p.tclentes

A
H

A

A
~J

A

L
L

1

L
1

1

1

..

~ejori~lento del recojo
D15~Inuc16n de basura y oejechos
en l! 1 ambi enre

TratamlentQ de eXc.relas

lmplantar 51st. ae tr8ta~1~nto

Esterl1iz8c1on por hervido

Logfstlca oe usa de centro~

aslstenciales
~so de centros aslst. partaliles
de elller&enc:ia (I?:JS, EJerc.1to,
Defensa Civi 1)

(CSA: Campilila Sanitaria Agrniva)

Riesgo: Alta (A), Medic (~). Baja (8)
Captacion de Respuesta: lnmediata (I), m~diano plaza (M), largo plazo (L)
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FIGURA A.
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FIGURA B.

FUENTES DE CONTAMINACION DEL
AGUA EN LA CUENCA DEL RIMAe

(WATER QUALITY PROBLEMS IN THE UPPER RIMAe RIVER)
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FIGUHA C.

ACTUAL DISPOSICION
DE AGUAS SERVIDAS EN EL AREA

OBJETO DEL ESTUDIO
(PRESENT WASTEWA1ER DISPOSAL

PRACTICES IN THE STUDY AREAS)
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THE WASH PROJECT

With l!l8 tMUndllrlg of 1118 Unile<l NatiClllS tnternatlonal Drlnklrlg Water SuwtY and Soonilatoon D;ociocle In 1979, the Uniled Stal"" Aoency
lor Intema\lOnlll Development (A,t.O.) deddedto.~ _ Itrtamllrw ~.ledlnical assisIarlOl~ty In wow OWI<lsanitotlon and.

in 1990, tooded lila Wet", and S81>ll!1.lion lor Health PrcjKt (WASHI. Ther~mec/lanlsm was a mulli·yaar, muIli-mlloon dollar
conIracl. MOJf«lll1loogh compelilive llidrm9. The lIrsl WASH oontr...,. was awardod to a lXlIlSOrtJum 01 Of'QIIIiu.l.ons headed by c.np
~ & ~"lntllmalionallnc. (COM). al11l'rlemallclna1 c:oosuhlllg linn ~lizing in enJin:JruNn1lilang~ -w::es. Tlvough

lYoO;I 0ChaI bid plOOMdil'll' aono.~ COM has ccntlfIuecl as lhe prime ccnlfaClOr.

Working under lhedoM clio '" A.l.D." 8l..Qau roo- Saenea and Ted.d:Jgy, otlice 01 Heallh. l!l8 WASH Prciact plO'O"teeMoc:al
..-tII'- 10 "-I D. m Of buraaus, CIIh..- U.S. ageoocielllUCh u II'1II Peace Cotp&), hoIl go••,.,••, _ rIlIfI1ID'I"ImnwlIaI

~_'IO plcwlde a lOKk.-..gaolleChiu_flaI~'"~~_'....cl ............ "'_ am sanj.
l1li.... prajIed$. 10"" ~ool on-p.g po"f8'*. and 10 -.. ..d-er rWl ............ WASH_oIcal_~ Is .....-HflSOpII

n&I'J' dr.-.g on~ .. P**' huIIh, .airwlg.Iklandng, .....,idog~. arIhoopoklgy,~ ""ll."Mg. com....-y
~ ........,....po~..--p*"'*'_.

The WASH~c....r __ as. d vnogl_ in _ n $8M8lJOn. ptOYil:tnQ '*'""""-'0 on~ ......_.

'.' alii I.. ljj.and~_."".. lIod.uinforrnlllionlw-k '00 'llroo- ..... WASHOISS9.'.lla.

n. WASH Pro,ad ...... abouIll'o<Iy Of Iorty~.,... WASH F'-'d R.pars ..... I<l "'**_IV.,.a in IpOIafic: DlUIIries,
...,. arIoCUIa~ lhe 1ndinQII0I1he QOf"I5Ullancy. The ....... '*"IialI' II," 14" Tahea Repons ........ 01~.. Of "'--1O'1NnUals
on I:lpa P.dI .. p""'p.... " ...... jleollrVWlg~~II go ... a'lCl SWoHJI·1hHr\ inIormIaionon~,~organiza

w.I. ancllNl>y _1Opb 01 VItal interallO'" _ and sanlIilion_. In aocibon. WASH ooc:asioMllV putll_ spIfdal repor1S

11) synII'leslze lhe lessons I ha ...-...cl ""'" III~ fIIld _....,..

FOf ....... """"iIion abcuIlhe WASH PrqecIOf I<l~ a WASH I9POfI. contacI the WASH OpoIoa!lOO'~c.r.r Oil the~ aodress.
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