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ABSTP..ACT

The sanitary collection, transportation, treatment and disposai of huma.'1 waste
.promotes health, improves the quality of the environment and thus, the quality oflife in a
community. Sorne poor communities in developing countries, rarely consider inadequate
excreta disposai a problem. ln absence of sanitation facilities, these communities rely on
natural processes to dispose of their waste, wherein the practice of defecating in the open
fields or on surface water is prevalent.

ln communities occupying coastal, waterfront and low-lying areas, human waste is
directly disposed of into the surface water such as rivers, canals and sea or in the mudflat
to await the tide. These surface waters, however, are often the communities' sources of
food, and water for drinking, domestic and personal c1eaning. Studies on sanitation show
that contaminated water and human wastes are major factors in the transmission of serious
diseases in the developing world.

This thesis aims to contribute to the process of selecting appropriate sanitation
technologies for the low-income coastal and waterfront communities. The thesis ana1yzes
sanitation and environmental conditions in the coastal communities of Puerto Princesa,
Palawan Province, Philippines, to identilY the important considerations for the provision
of sanitation systems in these communities and hence, determine the feasible sanitation
options.

u
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RESUMÉ

Le collecte, le transport et le traitement hygiéniques des excréments humains
contribuent à la santé, améliorent la qualité de l'environnement e: par le fait même la
qualité de vie d'une communauté. Dans les pays en voie de développement, les
populations les plus détàvorisées portent souvent peu d'attention à l'évacuation
hygiénique des excréments. En l'absence d'équipement sanitaire, ces populations s'en
remettent à des procédés dits naturels pour l'élimination de leurs déchets et les pratiques
de défécation directe dans l'environnement immédiat ou sur les plans d'eau sont
courantes.

Dans les communautés côtières, établies aux abords des cours d'eau et sur les
terres basses, déchets et excréments sont déposés directement à la surface de l'eau et
abandonnés au hasard des marées. Pourtant, les eaux de surfaces constituent souvent la
source d'eau pour la lessive, le bain et la consommation, ainsi que de nourriture de ces
populations. De nombreuses études ont démontré que l'eau contaminée et les excréments
humains sont des facteurs importants dans la transmission de maladies dangereuses dans
les pays du Tiers-monde.

Cette thèse a pour but de constribuer au développement d'un processus de
sélection d'équipements sanitaires appropriés pour les populations côtières et riveraines
moins favorisées. La thése analyse la condition de l'hygiène et de l'environnement dans la
communauté côtière de Puerto Princesa, dans la province de Palawan aux Philippines, en
vue d'identifier les critères les plus importants dans la sélection d'équipements sanitaires
dans ces communautés, et donc de déterminer les options réalistes offertes.

iü
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Chapter 1

INTRODUCTION

Proper sanitation promotes health, improves the quality of the environmcnt and

thus, the quality of life in a community. Sanitation refers to the safe collection,

transportation, treatment and disposai of human wastes. In developing countt;es,

improvements in practices of disposing of human excreta are crucial to raising levels of

public health. An increasing amount ofliterature suggests that health problems result from

the lack of sanitation facilities, especially among the urban poor living in overcrowded

informai settlements. Invariably, it is the poor who suffer the most from the absence of

safe water and sanitation because they lack not only the means to provide such facilities

but also the information on how to minimize the ill-effects of the unsanitary conditions in

which they live. 1 As a result, the negative effects ofunsanitary living conditions lower the

productive potential ofthe people who can least afford il.

In industrialized nations, the conventional waterbome-sewerage is the usual

method for the disposai of human waste and wastewater. For this system to function

successfully, a huge amount ofcapital for investment and a large amount ofwater must be

available. In poorer countries, where funds are iim:ted and where water is less accessible,

the application ofthe sewerage system is not usually feasible.

, John M. Kalbennatten, et al., Appropriate Teehnology for Water Supply and Sanitation : A
Planne~s Guide (Worid Bank: Washington, 1980), p.1.
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Chapta 1: Intratblction

Early in the mid-1970s. international agencies and national governments identified

alternative low-cost sanitation technologies that could be adequately applied in rural and

low to medium density urban settlements.2 The search for alternatives has been partly

motivated by the need for an incremental approach to sanitation that is perceived as

economic since very few cities in developing countries have the resources to build a

complete sewerage system for the entire population in one construction project.3 There

have been developments in modifYing the various technologies with the goal of making

them simpler in installation, use and maintenance, and in e1iminating or reducing the

handling offresh excreta. By far, there are over twenty generic types of systems for human

waste disposai offering different degrees of user convenience, protection against the

spread ofdiseases and water demand for their operation.'

In sorne poor communities in developing countries, an inadequate excreta disposai

system is rarely considered a problem by the people. ln rural areas, people seek to dispose

of their excreta as cheaply as possible; and in those areas where population density is low,

this activity is carried out without any large investments in waste disposai systems.5 In the

absence of sanitation systems, sorne communities rely on natural processes; defecation

takes place in the open fields or on surface waters. In the latter option, human waste is

directly disposed of into the rivers, canals and sea for transport and eventual dilution, or

in the tidal mudflat to await the ride. This is one of the few options left for poor

communities in developing countries, occupying eoastal, waterfront and low-lying areas.

Such communities are located along the seacoasts, on marshlands, on riverbanks and most

often built above the surface water.

'Gehan Sinnalamby, 'Law Cost sanllation" ln The Poor Die Ynung: Housing and Hea!lh ln Third
Wo~d Countries, eds., sandy Caimcross, Jorge E. Hardoy and David satterthwa~e, (London: Earthscan
Publisher Umlted, 1990), p.132.

• Amirali Karim Plranl, Cuttura!lnnuences on the Cholce of Rural sanilation Technolooy in
Is!amlc Countries. (M.Arch. Thesis, McGlII Univers~, March 1989), p.5.

• Sinnalamby, 1990, p.132.

5 Pirani, 1989, p.2

2
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Chapter 1: lntrothlction

The proliferation of communities along the coastal fringes and low-lying areas can

be attributed to economic, social and cultural reasons. Sorne cities are located along coasts

or riverbanks, where rivers or canals play a vital role in the transportation of people,

goods and services. In most urban areas, marshlands, swarnps and other low-lying areas

are cheap sites for settlement of the urban poor. In rural communities engaged in fishing,

it is necessary for them to settle along the seacoast or above the sea.

The disposai of untreated human waste into water or tidal mudflats, practiced in

most coastal and waterfront communities, is satisfactory from the public health point of

view, if the water is saline enough to prevent its use for drinking, if the feces are always

deposited into the waters and not on land, and if there is sufficient current for dilution.6

However, these criteria are not always observed. The rivers, lakes and bays over which

these communities are built are often the people's source offood and water for drinking,

domestic and personal cleaning.7

Studies on the health aspects of sanitation show that water and human wastes are

major factors in the transmission of more serious types of diseases in the deve\oping

world.8 There are 20 to 30 different communicable water-re\ated diseases. These diseases

are classified according to the mode of spread: first, water-bome diseases which are

infections spread through water-supplies; 2) water-washed diseases which are due to the

lack of water for persona! hygiene; 3) water-based diseases which are infections through

aquatic invertebrate animais; 4) water-related insect vectors.9 Excreta, both feces and

urine, contain an array of pathogenic viruses, bacteria, protozoa and he\minths and are

• Michael G. McGarry, "Waste Collection in Hot Climates: A Technical and Economie Appraisal" in
Water Waste and Health in Hot Climates, eds. Richard Feacham, Michael McGarry and Duncan Mare,
(London: John Wiley & Sons, Lld., 19n), p.247-248.

7 Ibid., 19n, p.248.

aKalbermatten, elal, 1980.

• David J. Bradley, "Health Aspects of Water Supplies ln Tropical Countrles" ln Water. Waste and
Heal!h ln Hot Climales, eds. Richard Feacham, Michael McGarry and Duncan Mara, (London: John Wiley
& Sons, Lld., 19n), p.6-7.

3
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principal vehicle

diseases. 'o

Sanitary disposaI of human waste is necessary for the following reasons: to

elirninate the causative agents of those water and excreta-related diseases; to convert

waste into readily re-usable resources and so conserve both water and nutrients; and to

prevent the pollution of any body of water (ground water or surface water) to which the

effluent escapes after re-use or into which it is discharged without re-use!1 The organic

pollution of water is especially undesirable as it interferes with the use of water for

drinking and other domestic, industrial or agricultural purposes; it interferes with aquatic

life and it may drastically disrupt the ecology of the surrounding area. 12

In communities where there is constant contact with the polluted environment,

sanitation is an important concern. As these communities continue to grow and practice

t~.e unsanitary means of waste disposai, their presence in these coastal and waterfront

areas can pose harm to themselves and to their environment. Therefore,the proper

collection, transportation, treatment and disposai of human excreta are crucial in the

protection ofcommunity health and in the improvement oftheir environment.

1.1 THESIS RATIONALE

This thesis focuses on improving sanitation in coastal and waterfront communities

and communities in low-lying areas. In these communities, health and environmental

problems are attributed to the lack of sanitary means of disposing of human waste. This

assumption raises the following issues: How con human waste he proper/y and saje/y

disposed of in coastal and waterfront communities? Among the available low-cost

,. Richard G. Feacham, elal., Health Aspects of Excreta and Sullage Management A 5late-of­
the-Art Review, (Washington D.C.: World Bank,1980).

" Duncan D. Mara, 'Wastewater Treatment in Hot Climates' in Water. Waste and Health in Hot
Climates, eds. Richard Feacham, Michael McGarry and Duncan Mara, (London: John Wiley & Sons, Ltd.
19n), p. 265.

" Ibid., 19n.p.256.
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Chapter 1: Introduction

sanitation systems identifiedfor developing countries. are there systems appropriate for

these communities? Which have been used in these communities? What are the problems

met in their application? If there are no appropriate systems, whot are the limiting

factors? What are the guiding factors to determine the appropriate system for these

communities?

In determining the appropriate low-cost sanitation systems for any community,

World Bank studies on appropriate technology for water supply and sanitation developed

a program for sanitation planning. This program is the process by which the most

appropriate sanitation technology is identified, designed and implemented. 13 In this

context, appropriate teehnology is considered as that which provides the most socially and

environmentally acceptable level ofservice at the most eeonornic cost. More reeent studies

on actual sanitation projects show that sanitation is more than simply a teehnical and

eeonomic approach. There is an element of deep-rooted cultural values that needs to be

addressed in the process. 14 ln the case of the coas/al communities, what specifically are

these environmental, social and economic factors influencing the selection ofsanila/ion

systems? How are these factors ta be de/ermined?

1.2 GOALS AND OBJECTIVES OF THE THESIS

This thesis attempts to éontribute to the process of selecting appropriate low-cost

sanitation systems for low-income coastal and waterfront communities. The goal of this

study is to analyze their sanitation and environmental conditions to be able to identify the

essential factors in the provision ofsanitation systems in these communities.

The main objectives ofthe study are as follows:

1. To analyze sanitation and environmental conditions in low-income communities

located on coasta\, waterfront and low-lying areas;

..John M. Kalbermalten, etai., Aoprooriate Technology for Water Supply and Ssnitatlon: A
Summary of Technical and Economie Options. (Washington, D.C.: World Bank, 1980), p.3.

,. May Yacoob, Barri Brady and Lynda Edwards, Rethlnking Ssnitation: Al!dlng Behavioral
Change to the Project Mile, WASH Technical Report No. 72, Prepare<! for the Office of Health, Bureau for
Research an~ Develo~ment, UndertheWASH Task No. 063, (Washington D.C.: World Bank, 1992), p.v.

5
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2. To determine what sanitation systems have been used in these communities and

identifY problems associated with their application;

3. To study a prototypical coastal community and be able to define sanitation and

environmental problems comprehensively;

4. To identifY key considerations in the provision ofsanitation systems in the case

study;

5. To review available low-cost sanitation systems and determine their potentials
and limitations in their application to coastal communities.

1.3 RESEARCH METHODOLOGY

The methodology used for this research includes the literature review and field

survey as a primary n'source data. The various tasks involved in the research include the

following:

Task 1: Literature review oflow-income communities located on waterfront,

coastal and low-lying areas with emphasis on developing countries to develop a

'general scenario ofsanitation and environmental conditions in th.:.:." communities.

Task 2: Literature review oflow-cost sanitation systems and community

sanitation planning.

Task 3: Preparation for field survey for the case study

Task 4: Field survey in the coastal communities ofPuerto Princesa, Palawan

Province, Philippines as a source ofprimary data. The detailed methodology for

this task is discussed in Chapter 4.

Task 5: Analysis ofdata trom the field survey

This task involves the analysis of sanitation and environmental conditions in the

case study and the identification ofkey considerations for the provision of

sanitation systems for the community.

Task 6: Synthesis ofdata trom literature review and field survey

This task involves the ana1ysis ofthe potentials and limitation ofthe sanitation

systems reviewed based on the derived factors trom findings ofthe case study.

Task 7: Final conclusions and recommendations

--
6
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SCOPE AND LIMITATIONS OF THE STUDY

•

The scope of analysis of sanitation is not limited to the operational definition of

proper disposai of human waste and the construction of latrines. The study encompasses

other elements such as water supply, disposai of wastewater and solid waste, community

hygiene and health, and environmental conditions. It is beyond the scope of this study to

recommend the most appropriate technology for the coastal community analyzed since

detailed economic analysis and institutional requirements are not included in the research.

The study is limited to the preliminary stage of the selection process that involves the

identification of problems related to environmental, technica1, social, cultural, and health

aspects of the community. It focuses on the selection process involved and the issues

relevant to the provision of sanitation systems for the community. Since specific findings

are based on the case study, il must not be assumed that they are applicable in other

coastal communities. Only general recommendations are provided in the larger context.

1.5 ORGANIZATION OF THE THESIS

The thesis comprises seven chapters. The second chapter gives an overview ofthe

sanitation and environmental conditions in coastal communities based on the literature

review. It discusses the environment of these communities, why they have settled in such

areas and sanitation and environmental problems met. The third chapter focuses on

interventions done to solve sanitation conditions in the communities discussed in the

previous chapter by identifying the sanitation systems introduced and implemented. It

determines if the systems used were as effective as they were envisioned. The fourth

chapter introduces the case study-the coastal communities of Puerto Princesa, Palawan

Province, Philippines- and discusses in detail the research methodology used to analyze the

community. The fifth chapter presents the result of the case study by discussing existing

sanitation problems and the significant implications on the health ofthe community and on

the environment. Based on these results, essential factors to be considered in the provision

of sanitation systems are identified in Chapter 6. These factors are used to analyze the

various low-cost sanitation systems. The last chapter summarizes the findings ofthe study,

both from the literature review and the case study, and presents the recommendations.
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Chapter 2

GENERAL SCENARIO OF SANITATION PROBLEMS IN

COASTAL AND WATERFRONT COMMUNITIES--

A LITERATURE REVIEW

The terms "coastal and waterfront communities" refer to settlements built along the

seacoasts, estuaries, mangrove swamps, lakeshores, riverbeds and in most cases extended right

above the surface waters. Communities built on low-lying areas include those on swampy

sites, marshlands and other flood prone are3S. A general term that encompasses these coastal

and low-lying areas is ''wetland.'' "Wet1and" is defined as those transitional areas between dry

land and open water, whieh are eharacterlzed by low topography, standing waters and poor

drainage. 1 Recent studies on wet1ands indicate the difficulty to define these sites precise\y, not

OIÙy because of their great geographica\ extent, but a\so because of the wide variety of

hydrologie conditions in whieh they are found. As illustrated in Figure 2.1, the distinguishing

feature ofall these types ofwetlands is the interplay between land and water and the sharing of

the characteristics ofboth.2 From these definitions, no matter how diverse the environmental

conditions are in coasta\ and waterfront communities, the presence of water in their

environment is the main factor linking them.

, Erley, Duncan, etaI., Performance Control for Sensitive Lands: A Practlcal Guide for Local
Admlnistrator, (Washington, D.C. 1975), p.38.

2 Michael Williams, 'The Human Use ofWellands,' Prograss ln Human Gaography (1991), 15(1),
pp. 2-3.
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FIf:IlI'e 2.1: Wellands art! IranSilional art!QS betwem/he dry Il!lTeSlÏaI t!COS)ISlt!lllS and /he
pemumenlly weI DqUalic t!COS)ISlt!lllS (adopledfrom Mitseh and Gassenlink. 1986).

This chapter presents a background on sanitation conditions in coastal and waterfront

communities and those occupying low-lying areas. The diSOlssion is based on severa! examples

of these communities in developing countries. The se\ected communities discussed in this

chapter vary in cultural, social, political and economic fàctors and to sorne extent, physical

conditions. The main objective ofthis disO'ssion is to characterize the sanitation problems due

to their location and environment.

The chapter comprises tbree parts. The lirst part cites severa! examples ofcoastal and

waterfront communities and discusses why they are located on such sites. The second part

identifies the sanitation problems preva1ent in these communities. The \ast part discusses the

implications ofsanitation problems to the hea1th ofthe people and to the environment

•

2.1 REASONS FOR SETIUNG ON COASTAL, WATERFRONT AND
LOW-LYING AREAS

The settling ofcommunities on coastal, waterfronts and low-lying areas as weil as on

surface water can he attributed to severa! reasons. In the historical development of cities in

developing countries, most cities are loc8ted on coasts or large rivers for trade, transportation,

communication and defense reasons, as selected by the former colonial powers. In these

9
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countries, the rivers or canals play a vital role in the movement of people, goods and services.

In most urban areas, low-lying and flood prone areas are eheap alternatives for settlement

sites. For rura1 regions, Iivelihoods sueh as fishing or rice cultivating, require settling on

seacoasts or on the sea itself. For sorne communities, culture and tradition are significant

reasons. The following discussion explains these reasons and cites specifie exarnples of

communities.

a. Strategie Locations for Cities and Towns

Most major cities in developing countries occupy sites selected by the former colonial

powers, with an eye to trade and defense. For this reason, the historica1locations ofmost cities

are on the eoast or large rivers and are protected by Iimited access on the landward side. ,Cities

such as Bangkok, Manila, Lagos and Abidjan are exarnples ofthese.

Banjarmasin, the largest city in south Kalimantan, Indonesia, bas earned the reputation

as the "VeIÙce ofIndonesia" Its river systems comprising the Martapura River and the Barito

River and other connecting canals, provide the major thoroughfares of the city, canying

thousands ofwatercrafts in and out of the city dai\y. 3 In Bangkok, a similar scenario exists.

Canals and rivers have been used for trading activities, hence, floating markets are a common

sight within the city.

In China, traditional water towns with a historical origin still exist. Examples of these

are found in the southern parts ofJiangsu province. They are: Zhou-Zhuang, Tong-Li, Qian­

Deng, Cheng-Me, Lue-Zi, Shaoqi and Tai-ebang counties. These towns are alIlocated on the

plain ofthe lower Yangtze, on the eastern coast ofChina This land is in the subtropical zone

with plenty of rainwater and fertile soil. As shown in Figure 2.1, most of lhese towns are

fishing villages whieh depend on the naturaI water resources around them.4

'Ginny Btuce, Indonesla: A Travel Survival fgt (AustralIa: Lonely Planet Publications, 1986),p.231.

• Zhang Zhi-7.hong, and Cheng Qui-Guang, "Tradition and Innovation: Planning and
Reconstruction of Walertowns in Southem Jiangsu·, Oaen House Inlem8!ion,1, (1989), 14 (1) pp.3-4.
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Figure 2.2: Zhou-'<huang fzshing village, Jiangsu province, China. (Wang. /992)

b. Cultural Reasoros

ln some Asian and Afiican countries, charaeterized by a coastai environment, cultural

tribes have long inhabited the waters. Living within the coastaI, swampy shores and the waters

of Riau province of lndonesia, are the Bugis orallg faut The Bugis are renowned seamen in

seIf-imposed exile from their native Sulawesian homeland, living aboard wooden sailing craft,

and trading throughout the archipelago or adjacent seas. Although they have maritime

settlements from Burma to the Philippines they more commonly sail or row their boats through

a labyrinth of inter-island channels and mangrove swamps, fislùng and trading.' In the

Philippines, sea-gypsies known as Badjt1l1S are scattered over thousands ofsquare miles, from

the Sulu Sea to Eastern Indonesia. The Badjt1llS foUow the nomadic life of their ancestors,

while others settle at the water's edge.6

• Bruce, 1986, p.223.

• Anne de Henning Singh, 'Ufe Ashore Beckons the Bajaus: Sea Gypsies of the Philippines",
National GeograPhie Magazine, (May 1976), 149 (5), p.659.
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c. Source of Livelihood

In the most basic sense, because coastal areas are considered among the most

productive ecosystems, many communities have depended on these areas for their livelihood

and as their source of food, water and resources. The dependence on fish protein is much

grcater in coastal tropical and subtropical countries than in temperate areas of the world.

According to the Food and Agricultura! Organizatioll, 60% of the people in deveioping

countries obtain 40-60% oftheir animal protei'l from fish. In genera!, the poorest are the most

dependent, since fish is the only protein item within their econornic rcach.7 Thus, in rural

regions, severa! fishing communities have occupied the riverbanks and coasts of bays and

lakes for their proxirnity to the fishing waters. In severa! cases, communities extend towards

the lakes or bays by building their senIements right above the shallow waters. Severa!

examples ofthese communities are discussed below.

For centuries, the people living along the coast ofWest Afiica have fished in the waters

of the Atlantic. Many villages of small houses made from bamboo and the palm lcaves are

built on the shore of the ocean, in which fishermen praetice their craft in the traditional

manner. On the northwestem shore of Lake Nokwe in southern Dahomey, is a lake dwelling

village, called Ganvie. It is a small town devoted to fishing which is entirely built on the lake

and the only means ofaccess is by cance.8

In sorne countries which are made up of severa! islands and islets, sirnilar types of

fishing communities have proliferated along the tidal foreshore ofsorne ofthe country's coastal

regions. In these fishing villages, houses are supported by stilts embedded in mudflats, with

many homes located as ~ar as a 101ometer from the nearest firm ground. At the northem corner

of South Sumatra Province, in Indonesia, lies the Banyuasin Sembilang mangrove swamps

which have been occupied by communities engaged in fishing, agriculturaI activities, husbandry

7 O. Linden, "Human Impact on Tropical Coastal Zones", Nature and Resources, (1990),26(4),
pp. 4-5.

• Miles Danby, "Ganvie. Dahomey" • in Shelter in Alrica, ed., Paul Oliver, (London: Barrie &
Jenkins. 1971 l. pg. 36.
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offorest products, hunting and trade in wildlife and artisan fisheries.9 ln the southern provinces

of the Philippines, fishing villages exist along seacoasts anà on the water itself. Gameranga,

Bangladesh, a Muslim village consisting of 202 households, occupies a piece of land densely

cut by canals and richly dotted with ponds ofvaI)'Ùlg depths and sizes. Vùlagers depend on rice

cultivaùon, fishing and tapping ofdate palrns. 10

ln the case of the coastal communities discussed above, which are mostly rura1 in

nature, the coastal envirorunent is considered a producùve source ofliveIihood. In urban areas,

the coastal and low-lying sites are perceived as idle lands with limited land use alternatives.

These a:eas are prone to squatter invasions.

d. Low-Iyiog Areas as Settlement Sites for the Urban Poor

Sorne cilies in developing countries are seaports, located 00 coasts. Many are 00

estuaries ofrivers wmch served as commercial arterles for the transport ofgoods to and from

the mnterland. The flat estuarioe terrain and soft, often impermeable alluvial soi! make drainage

diflicult. Furthermore, such coastal regions ofthe world are where the mghest average rainfa1l

is found. l
\ Thus, in urban areas in most developing countries, low-lying land, such as marsh

lands, banks ofrivers and canals are considered wastelands because they have low commercial

value or limited alternative land use. These idle sites, wmch may be private or public

properues, are occupied by the urban poor. Such locations are cheap alternatives for

settlement sites. For the urban poor, proximity to place of worlc, accessibility to the urban

center and its services overru\e the physical hazards ofsettling in flood-prone sites or in areas

characterized by stagnant pollutcd waters.

• Verheugt, W.J.M., el al. "Integrating Mangrove and Swamp Forest Conservation with Coastal
Lowland Development the Banyuasin SembUang Swamp Case Study, South Sumatra Province,
Indonasia, Landseape Urban Planning, (1991), 20, p. 85-91

'DPirani, 1989, p.32-33.

" Gerald Krausse, " Intra-Urban Variation in Kampung Settlements 01 Jakarta: A Structural
Analysis·, in The Joumal 01 Tropieal Geography, (1976) p.25.
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Many cities in developing countries are faced with problems of siums proliferating in

these low-lying areas which are prone to flood or tidal inunciation. Exarnples of these include

Guayaquil (Ecuador), Recife (Brazil), Monrovia (Liberia), Lagos and Port Harcoun (Nigeria),

Pon Morsby (papua New Guinea), Delhi (India), Bangkok (Thailand), Jakarta (Indonesia),

Buenos Aires and Resistencia (Argentina) and Accra (Ghana). 12

In the central city of Jak:.:ta, urban siums known as kamplIlIgs occupy the sloping

embankments and terraces along the river, as weil as the coastal marshlands in the nonhem

periphery of the city. Among the sites occupied by the urban poor in Jakarta, marshlands and

coastal areas usually provide sites for rentfree accommodations.Il In Guayaquil Ecuador,

squatter communities are built over tidal swamplands.14 Although the site is over an hour by

bus from the city center and is located on f1oodlands, the inhabitants have moved there

because of its access to employment and educational establishments and the advantage of

owning de jaclo a plot of Iand.15 A similar scenario exists in the southem fringes of Pon

HarCOUlt metropolis, Nigeria The area is charaeterized by squatter housing units developed

on reclaimed land. These settlements have developed on land below the three meter contour

marked as unsuitable for development. There are about 14 such waterfront squatter housing

areas around the city, comprising 4,331 dwelling units with an estimated population of about

30,000 in 1985.16

In other cities, canal right-of-ways, riverbanks and in some cases on the river itself,

have been the sites of squatter settlements. In the ~em suburbs of Bangkok, squatter

communities, known as /dong settlements, build their homes a10ng the c--.nal right-of-way. The

'2 Jorge Hardoy and David Satterthwatte, Sguatter Citizen: Life in the Urban Thlrd World,
(London: Earthscan, 1989), p.53.

"Krausse, 1975, p.25

14Hardoy, 1989, p. 76.

'sCaroline O.N. Moser, "A Home of One's Own: Squatter Housing strategies ln Guayaquil,
Ecuador", ln Urbanization in Contemporary Latin America, ed. A Gilbert, J.E. Hardoy and R. Ramlrez,
(New Yorn: John Wlley & Sons Ltd., 1962), p. 167.

,.Chukudl V. lZeogu, 'Public Pollcy and Affordable Housing for the Urban Poor in Nigeria: A
Study of Squatter Redevelopment Programs in Port Harcourt," Habitat Intematlonal (1993) 17(2) p. 27.

14



•

•

C"apler 2: General Scenario ofSanitation Problems in Coastal and Watcrfront Communities

canal right-of-way is a strip of land with an average width of twenty meters wlùch rons

alongside the canals and originally served as a maintenance strip. Sorne 68 squatter

communities have been identified with an estimated total number of44,000 inhabitants. About

7,390 houses are built on the canal banks or protrode into the canals. The majority of the

squatter population lives alongside four major canals in the area: K10ng Premprachakom,

K10ng Lad Phrao, K10ng Bang Sue and K10ng Bang Khen. 17 In /dong settlements, pro.<imity

to urban sub-centers, accessibility of the sites and available infrastructure are of importance.

Being close to the port area, the site bas aise attracted dock laborers. Figure 2.3 iIIustrates t1ùs

exarnple.

Figure 2.3: Klang orCOIIaJseldements. Bangkok. Thailond

"Ha1TY Roovers, etaI., Alternatives to Eviction of Klong setlJernents ln Bangkok, Thlrd World
Planning Revlew (1989), 11(2), p.3-4
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. In the same way, the Sabarmati riverbank squatter seltlemenl in Ahmadabad. India,

developed to accomodale the needs of workers in the nearby textile mills. It a1so provided a

refuge for Muslims forced from their homes by rio15 in 1969. Further growth resulted to more

than two dozen squatter settlements to be found on the eroding banks of the river and sorne

even on the riverbed itself. T1ùs settlement has a density reaching as rugit as 2,000 persans per

hectare.Il An example ofa large community built on the river is Kompong Ayer in Bandar Seri

Begawan, the capital ofBrunei. In t1ùs water village, there are about 27,000 inhabitan15 wruch

is approximate1y 32% of the total population of the city. As shown in Figure 2.4, t1ùs

community is built on theB~ei River itself; near the city's central business area.19

Figu~ 2.4: KampongAyer, a water village ln BandarSeri Begawan, Brunei (1Jng, 1988).

'8 UNCHS, Survey of Communities and Squatter Settlements, (Dublin: Tycooly Intemational
Publlshing Ltd., 1982), p.33.

,.Arthur Ung, ed., Urban and Reoional Planning and Deve!opmenl ln the Commonweallh
(England: Howell Publications, 1988), p. 176.
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ln Port Moresby, Papua New Guinea. Koki squatter senlements are built mainly over

the sea. The people ail ~ame from coastal villages 100 miles east ofPort Moresby where they

traditionally live in hou~es built on piles in coastallagoons. The community started to come to

Port Moresby in the lat/: 1950's to sell their produClS. They moored their canoes near the city's

main market. Many obtained jobs in the city, and the senlement evolved from what had been a

canoe landing ground. In 1979, there were 225 houses and a population of 1,800. The people

retained their strong traditional links with the sea and with their home viIIages.20

k2 SANITATIONPROBLEMS

Coastal and waterfront communities are faced with a wide range of problems caused

by their location and environment. Sanitation is a predominant concern. Though sanitation in

this thesis refers to the sanitary means of disposing of human waste, the discussion of other

re1ated aspects such as water supply, wastewater and garbage disposai are considered

significant. Among the communities reviewed, sanitation problems are more complex in high­

density urban squatter settlements occupying the low-lying areas such as riverbanks, coastal

areas wd marshlands !han those communities with low-density in rura1 areas. These problems

are associated with a contaminated water supply and a lack of sanitation facilities, specifical1y,

toilets with proper waste treattnent. To illustrate the extreme conditions ofthese problems, the

following discussion focuses on the sanitation problems in high-density poor communities

a. Lack ofSanitlition Facilities

In most of the communities reviewed, sanitation facilities are absent and direct

defecation into the surface water has been the traditional practice. For instance, the people of

the Koki squatter senlement, in Port Moresby, Papua New Guinea, relieve themselves in the

:lO Peter J. Swan, The Practice of People's Participation: Seven Asian E..--periences in Houslng the
Poor. (Thailand: Human Settlements Division, Asian Institute ofTechnology .1980) pp.1 11.113.
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open sea21 Such traditiona! practice of 'visit or swim to the sea' is a1so prevalent in

communities found in small islands such as those in the South Pacific.21

ln other communities, the overhung latrine is commonly used. These are simply

superstructures with the toilet seat or floor hole built above the tidal fiat. river, canal, lake or

swarnplands. Defecation takes place direct1y into the water for transport and eventual dilution.

onto the mudflat or the beach to await the tide. ln worse conditions, excreta is disposed ofinto

the stagnant waters or simply on the ground undemeath the built tcilet. ln Guayaquil, human

waste is direct1y disposed into the mud and polluted waters. Approximately 83% of the

inhabitants of the marslùands use a hole on the floor boards for the family toile!, while the

remaining 17"10 has a separate structure al the back ofthe house.2.l ln Jakarta, most people use

latrines, private or communal, with outlets to or built direetly into swarnps and canals.2
' In

Gameranga, Bangladesh, the village does not have proper excrela disposai system. A latrine

basica1ly consisls ofa bamboo construction over a hole: or pit in an undergrowth behind a hut.

Sometime this type ofstructure is built over a pond and is covered by old mats.2S

The practice of direetly disposing of human waste into bodies of water is considered

satisfactory as long as the water is saline enough to prevent its use for drinking, if the feces are

dumped into the water and not on the land, and if there are sufficient currents for dilution.26

TIùs practice, while consideree! a hygienically acceptable and satisfaetory traditiona! habit. can

be a problem with expanding populations. ln worse cases, particu1ar1y in fresh water rivers

over which such latrines are buill, the water is used for domestic and persona! washing as weil

as for drinking.

21 Ibid., 1980. p.111,113.

22Tony Marjoram, 'Pipes and Pits Under the Palms: Water Supply and Sanitation in the South
Pacific', Waterlines, Volume 2, No. 1, July 1983, p.16.

23Moser, 1982: p. 174.

.. Lars Marcussen, Third World Housing in Social and Spatial Oevelopment The Case of Jakarta,
(England: Avebury Grover Publishing Company Ltd.,1990) p. 132.

"Pirani, 1989, p.34

""McGarry,19n, p. 247.
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b. Water Supply

Contarninated drinking water supply is another probl= related to sanitation. Due to

geographicallocation, the water supply from the site may he cither contarninated or with high

saltwater content. Hence, in these communities, water is retrieved from another area. The

practices of water fetching, sometimes iIIegally tapping the nearest municipal lines, and water

vending are prevalent in these communities.

The nearer the source of water is to the sea, the more chance there is of saltwater

intrusion in the ground water. In the case of kampung settlements occupying the seaward

side ofJakarta, the groundwater is braekish and contarninated by the subsurface encroaclunent

of salt water from the ocean. Thus, their sources are the water\ines, seIf-constructed wells,

conununal fàucets, or band pumps, on the mainland They acquire water from these sources by

cither buying it from street vendors or fetehing the water themseIves. Within the city, severa!

water reservoirs at strategie locations were built, where hundreds of water vendors get their

water daily and sell it to families in neighboring kampzmgs.27

In communities where water\ines are available, problems related to water

contamination due to poor pipe connections and maintenance oflines occur. In Klong Khum,

Bangkok, pipes are laid bare on swarnpy land or on the wastewater pool. In most of the

houses, water supply pipes leak, are not properly eonnected and are rusted. When these pipes

are empty, foui materials from exposed wastewater and latrine waste seep through them.28

In the communities of small isIands of the South Pacifie, the adequate supply of safe

water is a problem since the islands are too small to ensure rain1àll and too fiat and porous to

have surface water. In these communities, the people re\y on roof eatclunent and domestic

storage ofrainwater for drinking, and they use groundwater or seawater for washing.29

27 Krausse, 1978: p. 21.

'"Ail Syed Monsoor, "Adverse Effects of the Envlronment on the Health of Sium Dwellers: A Case
Study of K10ng Toey Sium, Bangkok," (Master of Engineering Thesls, Asian Institute ofTechnology,
Bangkok, Thailand, 1990), p.27.

:lOMa~oram, 1983, p.15.
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Contamination of the drinking water supply and the absence of sanitation facilities has

implications on the health of the people and a negative impact on the environment. This is

amplified by other environmental problems caused by the improper disposai of solid waste.

The following discussion covers the health and environmental problems that arise in these

communities.

2.3 HEALm AND ENVIRONMENTAL CONDmONS

The lack of sanitary means of disposing ofhuman wastes, results in a high probabiiity

that inhabitants of coastal commulÙties are prone to feco-oral infections transrlÙtted by the

consumption ofcontarninated food and drink. The micro-organisms that cause these infections

are found in the excreta of infected people or alÙmalS, and surface water becomes

contaminated with them from sources such as blocked sewers and overf1owing septic tanks,

and often from defecation in the open by livestock and by people who have no toilet.30 This

contarninated surface water can infect people through the contamination of their hands, their

utensils, or their drinking water supply. Children are particularly exposed to infection when

playing or bathing in the water.

In the sIums ofnorth Jakarta, where drainage and standing water are major problems,

occurrence of diseases and infections is high. Diarrhea is 342 episodes per 1000 population.

The peak incidence occurs during the rainy season, affecting the infants from 6-12 months.

Intestinal worms are widespread, as a result of environmental circumstances. Approximately

43% ofchildren below five years of age are infected with ascaris and trichuris or both.31 In

Gameranga, Bangladesh,. the village has seasonal outbreaks of certain commulÙcable diseases

>Cl sandy caimClllSS and EAR. OU8no, ·SurfaceWaler Drainage in Urban Aleas," in poor Ole YOUng:

Housing and Health in Third Wood Cilies, eds., sandy caimcross, Jorge Hardoy, and David sallerthwalte,
(London: Earthscan Publications, 1990), p.159.

.. C. Ju~adi. ·Preliminary Analys:s ofthe Immunization Surwy al Subdislricl ofWest Pademangan and
Subdislrict of Penjaringan· (Atlna Jaya Universlty,1990) in Trudy Harpham, Paul Gamer and Charles
Su~adi. ·Planning for Child Health in a Poor Urban Environment - The case of Jakarta, Indonesia,"
Envirpnmenl and Urbanization (OClobor, 1990) 2(2), p. 80.
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like cholera, scabies, malaria and boils. AIse, intestinal infections, wonns and influenza are

problems througbout the year.32

In small ecologically sensitive islands, salÙtation and safe waste disposai are inextricably

linked with the question of water supply. As populations inerease, se do problems of water

supply and sewage disposai, if the Iimited freshwater supply, especially below coral islands, is

not to he contaminated. This type ofcontamination was the cause ofcholera outbreak in urban

Kin"bati. a small island in the South Pacifie, in 19n, and prompted the construction of toilets

discharging into the open ocean. 33

In the same way, the resulting problems are obvious when domestic wastes are

dumped into the surrounding area. Piles ofgarbage are scattered by scavengers or animaIs and

serve as food or breeding grounds for disease vectors, primarily ilies and rats. Dangers to

health aise arise in the refuse itself and from the disease vectors which breed or feed there.

Where rivers or Iakes are polluted with garbage and excreta, this means further extensive site

contamination.34 In Jakarta, where latrines are built above the canals and where garbage is

dumped, bathing and laundry in the canal are still being done.J~ In Guayaquil, the marslùands

are characterized by polluted mud and stagnant water. Such exposed water ofany type is Iike\y

to serve as a breeding site for a range ofinsects and seme, even though not blood-suckers, may

become an abundant nuisance, especially motb-ilies and midges whose cast pupal skins may

provoke allergies.36 Dengue haemorrhagic fever occurs in epidemics in Jakarta slum areas.

This condition is caused by the aedes mosquito, and may cause a severe ilIness in children

resulting in death. Malaria may alse occur as an epidemic, and this liisease is common in areas

"Pirani, 1989, p.33

.. Marjoram, 1983, p.16

..Stenlo de Coura Cuentro and DJI Malla GadJI, • The Collection and Management of Household
Garbage" , ln Poo, Ole Young: Houslno and Health ln Thlrd World C!t!es, eds., sandy Calmcross, Jorge
Hardoy, and David SBllelthwalte,(London: Earlhscan Publications, 1990), p169.

os Mareussen, 1990, p.93•

..C. J. Schofiald, etal, "The Role of Housa DesIgn ln Umltlng Vector -Bome Disaases,' In Poor Ole
Young' Housino and Heellh ln Thlrd World Cilies. ads., SBndy Caimcross. Jorge Hardoy, and David
SBtterthwalte,(London: Earlhscan Publications, 1990), p.198.
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where drainage and standing water is a problem." In West Afiica, sorne river settlements

have been disrupted by vector-borne diseases such as river blindness, Onchocerciasis:&

ln /dong settlements in Bangkok, wastewater from sullage cesspools and surface run­

off are directed into the pond or stagnant water beneath the house. This stagnant water has

been the playground of children especiaIly during the heavy rains: they swirn and play, thereby

increasing the risk ofcontracting diseases. There is no existing sewerage system or wastewater

treatment. The pond is likely to become a breeding place for insects.39 Wastewater from

bathing and personaI hygiene, washing of clothes, household cleaning, food preparation and

dishwashing are ail disposed ofinto the ground beneath the houses. Since there is no sewerage

in the area, this adds to the pool of water that has remained in the surroundings. The soil is

hardly permeable in nature, resulting in non-absorption ofthe water.40

The diSCllssion of the sanitation and environrnental problerns of coastal cornmunities

raises the question of tolerating the growth of cornmunities in this environrnent. From an

environrnentaI point ofview, the process ofresidentiaI development in coastal areas involves a

complex: ofpotentiaI ecologica1 disturbances to coastal waters, due to construction activity and

human occupancy. The degree of disturbance is heightened by the increased density of

deve\opment, closer proximity to the water, extensive aIteration of the shorescape, and the

ecologic sensitivity ofthe ecosystem.41

ln this context, it can be argued that the most fundamental source of problerns in

coastal and waterfront cornmunities and those in low-lying areas is the occupation ofsites that

37 Harpman, et al, 1990,p.80

"c.J. Schofield etai., 1990, p.198.

"Ude Balanay Deloria, "Low-Cost sanJtalion SystetTo AJlematives ln SIum Areas: A Case Study of
Khlong Kum, Ban9kok. Thailand, "(Master of Engineering, Asian Inslitule ofTechnology, Bangkok. Thailand,
1991) p.26.

"Ibid, 1991, p.31.

., Clark, John, Coastal Ecosystem:Ecologlcal Considfl!8tion for Management of the Coas181 Zone
(Washington: The conservation Foundation,1974), p. 161.
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are considered environmentally critical areas and are not appropriate for settlement planning.

Such sites are used as easements for maintaining shorelines and waterfronts and low-lying areas

prone to flooding. The presence of growing communities in these areas pose negative impact

on the environment such as degradation and exploitation ofresources and water pollution.

In cases where the environment becomes the priority, eviction and resettlement of the

community from the site seems the most logical approach. Considering those infonnal

settlements found in the urban areas, as in the cases ofJakarta, Bangkok and Guayaquil, where

there are no available sites to re\ocate the community, accommodation and regularization of

such communities became the other options. To accommodate or regulate the coasta1 siums,

the local government is faced with severa! issues in improving sanitation and environmental

conditions. In more traditional communities, relianœ on their environment for Iivelihood and

food are too difficult to outweigh. Hence, what interventions were made in these communities

to improve sanitation? Were these interventions successful? What sanitation systems were

implemented in these communities? Were they sustained by the community? What are the

problems associated with the application of these systems in these coasta1 and waterfront

communities? What are their causes? The next chapter attempts to answer these questions by

discussing the sanitation systems used in sorne ofthe communities discussed earlier.
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Chapter 3
SANITATION SYSTEMS USED IN

COASTAL AND WATERFRONT COMMUNITIES-­

A LITERATURE REVIEW

The Iiterature review ofthe sanitation conditions in coastal and waterfront communities

indicated that the unsanitaIy rneans of disposing of human waste bas negative impact to the

health of the community and to the condition ofthe environment. In sorne ofthe communities

reviewed, interventions have been done to improve sanitation conditions. Such interventions

were either provision of sanitation facilities to the community by the local government or a

simple system wlùch the people themselves have adopted and used. This chapter provides a

brief introduction to avaiIable low-cost sanitation systems and identifies wlùch systems have

been applied in coastal and waterfront communities and those built on low-lying areas.

3.1 AVAlLABLE LOW-COSTSANlTATIONTECHNOLOGIES

Recent studies in sanitation identified severaI low-cost sanitation technologies. These

excreta-disposal systems offer different degrees of user convenience, protection against the

spread of diseases and water demand for their operation. They can be c1assified in severaI

ways. A basic classification is based on whether the waste is disposed ofwithin the site or is

transported sornewhere e\se. Under tIùs classification, the technology is either on-site or off­

site systems. On-site sanitation systems include those in w1ùch sare disposai of excreta
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takesplace on or near the plot or site of the toilet.' Systems included in this classification are;

overhung latrines, trench latrines, pit latrines, Reed Odorless Eanh Closet (ROEC), ventilated

improved pit latrines (VIP), composting latrines, pour-flush latrines, and septic tanks. Off-site

sanitation systems include those in wlùch excreta are collected from the individual toilets and

carried away from the plot to he disposed of.2 Vault and cartage and bucket 1atrine are

included in this category. Sorne of these systems involve the use of water and are therefore

classified as wet systems. Others disallow the use ofwater, even for hygienic purposes, and are

therefore classified as dry systems. Figure 3.1 shows the generic classification of sanitation

systems.

Another way of classifYing sanitation systems is through their application as cither

individual household sanitation technologies or community sanitation technologies.3 Systems

that are classified as household sanitation systems include the pit 1atrine, pour-flush toilets,

composting toilets, aquaprivies and septic tanks, wlùch are built in individual houses. Systems

such as bucket latrines, vault toilets with vacuum-eart collection, communal toilets and

sewerage systems are c1assified as community sanitation filcilities.

Studies of appropriate technology for water supply and sanitation under the World

Bank International Drinking Water Supply and Sanitation Decade (1980-1990) defined severa!

comparative criteria to introduce the putative perfonnance ofthese technologies. Among these

criteria are the following: water supply service leveIs; soil condition requirements; cost; housing

density; complementary investrnents; reuse potentials; environmental fuctors; seIf-heip

potentia1; and institutional constraints.4 A descriptive comparison of sanitation technologies

based on sorne ofthese criteria is shown in Table 3.1.

, Andre Collon and Richard Franceys, Services for She!ter (Great Btitain: liverpool University
Press, 1991), p.75.

• Ibid., 1991, p.75.

•John MKalbennallen, De Anne Julius and Charles Gunnerson, Appropriale Technoloqy for
water Supply and Sanltalionj ASummarv of Technleal and Economie Ootions. (Washington D.C.: World
Bank, 1980), p. 3.

• John MKalbennallen, De Anne Julius and Charles Gunnerson. Appropriate Techno1oqy for
Water Supply and Sanltatlon: APianner's Gulde,(Washlngton D.C.: World Bank, 1980), pp. 43-49.
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Recent studies on sanitation in dev~loping countries identii)' sorne special

requirements needed above the general criteria identified above. Nimpuno (1984)

emphasizes operation, costs, construction, water requirements and urban adaptability as

special considerations in the selection of sanitation technologies in developing countries.$

For existing low-income settlements without adequate sanitation facilities it is of grcat

importance that small-scale, even individual, household installations can be chosen, that in

time the individual provisions can be linked up to fOrIn a network, and that the systems

can be upgraded gradually.

In actua! sanitation projects, one of the causes of their failure is the overemphasis

on technological installations at the expense of behavioral considerations such as latrine

usage and upkeep and general hygiene practice of the users.6 In most of these projects.

the stated priorities or goals often promote installation of facilities or numerical targets.

Project planners pay little attention to the types of technologies acceptable to a given

community, or to hygiene education needed to support the chosen option. Under these

circumstances, it is more than simply a technical or economical analysis to the approach of

providing adequate sanitation facilities. There is an element of deep-rooted cultural values

which needs to be responded to in the process.7

• For the system to be acceptable in low-income communilies in developing countrles the
following considerations must be met (1) the daily operation should require minimal educational and
technical instructions whieh can ba taught to ail ages. A simple, safe toitel routine should suffice for the
dqity operation of the system; (2) the construction costs should not exceed 10% of the total house
investment (3) the maintenance requiraments ba low that the construction requlre malnly local materlals
and be executed by semi-skilled labor; (4) the use of water to ditute and transport the excreta should be
avoided sinee water is scaree and water treatment entaits high cost and (5) slnee a greet maJority of the
urban dwellers ln developing countries do not have access to saUsfactory excreta disposai systems, il Is
important to require that disposai systems are identified for exisUng houslng arees. Application should also
ba possible ln exisUng hlgh density arees. Krisno, Nimpuno, 'Viable Law Cast sanitaUon Options', ln
Water and sanitation: Economie and Soc!ologlcal Perspectives, ed. Peler G. Boume, Florida: Academie
Press Inc. 1984, p.266-267.

·Vaccob, 1992, p.V•

7 Piranl, 1989, p.
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SANITATION SYSTEMS USED IN COASTAL AND WATERFRONT
COMMUNITIES

•

Among the various options of low-cost sanitation systems mentioned above, a few

have been used in sorne coastal and waterfront commwùties. These systems inc\ude both

individual and community systems. Descriptions of how they were used and the fàctors

affecting the success or failure of their usage are identified in the following discussion. It is

important to note, however, that the analysis ofthe systems discussed are within the context of

the commwùty where they were used. Since this review is based on limited and scattered

documentation, the degree ofcomprehensiveness ofthe discussion for each system vary.

a. Communal Toilets

The most common approach used to solve sanitation problems in coastal commwùties

is the provision ofcommunal toilets. This option bas been considered as the only feas1ble and

rea\istic sanitation improvement in mgh density low-income urban areas built on tidal

mudflats.8 Communal toilets or public toilets consist of a number of cubic\es built on more

stable grounds shared by comrnÙnity members. In POrl Moresby, Papua New Guinea, six

communal toilets were built initially on the main1and for the Kolà settlement, wlüch is a

squatter commwùty built entire\y on the sea.9 In the case of Jakarta, public toilets were also

built under the Kampung Improvement Program for the kampung settlements located al

swamp and marshy lands.lo In Klong Khum in Bangkok, Thai1and, public toilets were

provided by the National Housing Authority ofBangkok.Il

In the provision of communal toilets, problems caused by tec\uüca1 requirements and

soclo-cu\tural inacceptability of the facility were met. In Jakarta, the public toilets built were

• Kalbermatlen. el al., 1980.p.53

"Swan, P.J., 1980. p.111,113

'0 Marcussen, 1990:p.132

" Celona, 1991, p.26
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not used much and did not function properly because the collection tanks of the fàcility were

f100ded whenever it rained. Since users had to pay to use the facility, many clùldren defecated

over open drains instead.12 In severa! cases, poor maintenance resulted in the facilities being

abandoned. In the Koki settlement, the communal latrine did not function weIl, so people

continued to use the sea for sanitation. Another problem is the poor proximity of the facility to

the users. The residents of K10ng Khum preferred to have latrines inside their houses, rather

than use communal facilities wlùch were distant from their homes.

b. Collection ofNightsoil

In communities where communal toilets were not acceptable, individual faciIities were

preferred. The problem with the provision of individual toilets is the Iimited options for safe

disposai of human waste, especially for those houses that are built on areas with Iùgh

groundwater leve\ and those submerged in water. With these conditions, the mos! ideal means

is to collect the human waste and transport it to another site for treatment or disposai.

In China, human excreta bas for centuries, been looked upon as a valuable source of

fertilizer. Hence, excreta in buckets are collected for reuse. Collection of nightsoil bas been

the traditional practice in the Zhou-zhuang fislùng village. In this village, due to the absence of

running water and a sewer system, the traditional matong, wooden portable chamber pots,

continue to he used to collect human waste. An integral part of the carly morning scenes of

Zhou-zhuang are the matong set by the doorstep ofeach household for collection.13

This practice of collecting human waste demands the acceptability of wastehandIing

among the community members. In communities where the sight and handIing of excreta is

rejected, the waste bas to he disposed of quick1y. In sorne communities reviewed, especiaIly

those located on marsh1ands, other options for sanitary excreta disposai have been tried, but

due to the high groundwater leve1, problems occurred with the use ofsuch systems. Sanitation

technologies used in these communities involve on-site treatment such as the scptic tanks.

12Marcussen, 1990, p.132

"wan9, 1992, p.145.
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c. Septic Tanks

Septic tanks are comprised of a sealed tank having both an inIet and an outlet into

wlùch excreta are flushed from a conventional cistem flush toilet or a pour-flush toilet. The

tank aets as a senIement UIÙt in wlùch solids senIe out by gravity. The solids undergo a

process ofanaerobic decomposition wlùch results in the production ofwater, gases, sludge and

a layer offloating scum. In COnunUIÙties built on low-lying are3$, septic tanks do not function

properly since the subsoil structure is toc impermeable for the leaching of the septic tank

eftluent. Being unable to permeate the soi!, the eftluent, sti1l 1aden with pathogens, flows

across the ground, thereby hastening the spread ofdiseases and not allaying it. l'

In Jakarta, septic tanks do not operate properly becanse of flooding and the Iùgh

ground water table, wlùch means that much of the sewage from the septic tanks goes

unfermented into canals and swamps. Low-permeability is a problem for the subsurlàce

eftluent disposaI system. Eventually, the surrounding soil will cease to absorb the eftluent

thereby causing a 1ài1ure in treating the eftluent. IS

Another problem with the use of this system is the requirement for an in-house

connection ofwater supply for the system to operate. In conunwùties where the water supply

is not accessible, this system is not feasible. As in the case of the conummities in the small

is1ands ofthe South Pacifie, pour-flush toilets linked with septic tanks were used. But due to

the limited water supply, saItwater from the sea was used instead. The use of saIt water to

flush latrines retards decomposition and soakaway ofsewage, hence making the system operate
• aA:....:._I.. 16ID................!.

With Iùgh groundwater level seen as problem with the use of on-SÏtesystems, sorne

sanitation technologies were designed for this condition. However, non-tec.lmical problems,

such as implementation and usage problems were identified with the use ofsuch systems, as Ù1

the case ofthe cesspools conunonly used Ù1 Thai1and.

"McGany, 19n, p. 251.

,.Marcussen, 1990, p. 132

'°Maljoram. 1983, p.16.
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d. Cesspools

In /dong or canal settlements in Bangkok, Thailand, the most common type of

sanitation technology used is the cesspool. The cesspool consists of concrete rings wlùch are

about 0.75 meter in diameter with small holes through the rings. The rings are stacked below

the latrine floor and fixed above it is a ceranùc toilet bowl with or without a water trap. The

floor ofthe latrine is generally raised above the floor leve1 to avoid overflow during the rains. 17

The cesspool is wide1y accepted by the residents because of its ease of construction and low

cost. The construction materials are available in prefàbricated form and construction al the site

takes only a few hours, and no specia1 ski11s are required. Most of the households construct

their own latrines.18

The cesspool was designed for areas with a high ground water leve1. It was launched

as a low-cost solution for urban areas in Thailand in the ear\y seventies.19 The original design

of the cesspool, consists of two interconnected tanks; the first tank for settling solids, the

second tank, the soakage, where purified eftluent flows. The 5rst tank has a ventpipe, since

most ofthe biogas is produced here, and an inIet for the waste is a squatting plate with a water

seal. Both tanks are made of concrete rings; the first one has a tight bonom, the second one

has no floor. This design requires a regular removal ofs1udge, but the system sti1I percolates a

considerable quantity ofunstabilized organic matter and pathogens into the ground water.20

This system operates weil in sites with a high ground water level. The high ground

water levei keeps the second tank filled with fluids, allowing secondaly treatment of diluent

before it soaks away. Ifthere is a low ground water 1eveI, the overflowing fluids from the first

tank will soakaway into the ground before any secondaly treatment takes place, resulting in

considerable pollution.21

17 Monsoor, 1990, p. 27.

'·CeIoria, 1991, p.54-55.

,.Nimpuno, 1984, p.273.

2lllbid., 1984, pp.273-274

21 Ibid., 1984, p. 274.
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Despite the wide application and acceptance ofthe technology by the residents of the

/dong settlements, sanitation and envirorunental problems occur in the actual installations ofthe

cesspool. This is because the system was not construeted properly based on the original design

of the cesspool. In the study of sanitation conditions of two /dong settlements in Bangkok,

narnely, K10ng Khum and K10ng Toey, condueted by Monsoor (1990) and Deloria (1991),

respeetiveJy, the common observation is the installation ofonly one tank instead of two. Since

there is no secondary treatment of eft1uents, fresh fecal matter percolate and f1uids leach

directIy into the surrounding water. The leaching effeet constitutes long term hea1th hazards

and causes severe pollution.22 In the K10ng Toey settlements, Monsoor observed that fecal

solids from poorly construeted cesspools seeped into the water and were exposed.23 Figure 3.2

iIIustrates the cesspool as used in the k/ong settlements.
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:zl Ibid, 1984, pp.274-275

.. Mo::soor, 1990, p.24.
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Other problems associated with simplified cesspools are improper construction of the

tanks and absence ofthe vent pipe. Surveys in the two klong settlements showed that the tanks

were not embedded into the ground, and cylinders were stacked up until they reached the floor

level of the house. Deloria observed that in K10ng Khum, ventpipes were not installed in the

cesspool. The vent pipe supposedly helps prevent the methane gas !Tom accwnu1ating in the

vault which might otherwise cause harm or unprecedented explosion. Furthermore, dislodging

ofthe built cesspool is a problem since mos! ofthe latrines do not have an off-set vault and no

manhole is provided. Latrine owners would abandon it once it is full or would break the vault

and replace it with a new one.24

e. Composting Toilet!i

ln swampy and flood-prone areas of Vietnam, the Vietnamese composting toilets are

used and are considered to function we1l in such ground conditions. As shown in Figure 3.3.

this system is a fiuni1y unit consisting of two above-ground tanks for dry and anaerobic

composting.2S The two watertight tanks serve by tums as receptacles for defecation and

composting. Un1ike other composting toilets, the composting process takes place without

aeration or tuming over ofthe materiaI. Ashes are added to the fresh excreta to achieve suitable

carbon-nitrogen ratio, to eliminate odor and prevent the presence of f1ies. The system aIso

involves the separation of urine treatment to reduce acidity and humidity, and to lower the

nitrogen content ofthe waste pile. The urine is p1aced in another rontainer with either water or

soil and ashes, which after a few days, can be used a garden fertilizer.

The main advantages ofthis system are the non-disposal ofwaste into the ground and

the possibility ofbuilding the vault above the ground, despite the adverse ground conditions.

However, the success ofthis system relies on a high degree ofuser care and attention, as in the

case ofVietnam, where carefuI use and maintenance ofthe composting toilet is not difficu1t

.. Detoria, 1991, p.23.

25Nlmpuno, 1984, p.275.
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Fq:ure 3.3 : The Viemamese Composting Toilet (Winblad. 1980).

The problem with the low-cost options described earlier is that they are demanding

from the user's point ofview. In most cases, the users bave to be involved in the maintenance

and operation ofthe systems. In the earlier attempt to provide sanitation fàcilities for coastal

and walerfront conununities, the sewerage system was considered tecluùcal1y appropriate.

A\so, since it provides the "flush and forget comfort" to the user,26 this approach supposedly

simplifies the solution. However, the aetuaI application ofthe sewerage system is found to be

Dot at aI1 feasI"ble as in the case ofthe Koki settlements, Port Morsby.

""Ibid. 1984. p.2n.
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f. Sewernge System

The sewerage system is considered technically feasible in coastal and waterfront

communities, but due to Iùgh capital requirements, and a large amount of water supply to

operate the system, such option wiU rernain inappropriate. ln the Koki settlements in Port

Moresby, Papua New Guinea, a sewerage system was initially provided as part of the master

plan of the community. As shown in Figure 3.4, the official upgrading process involved the

expansion ofthe community towards the sea by building long walkways. T1ùs approach was

implemented because it was traditional for the people to live above the water and they were

able to moor their boats n~ their houses?' Thus, the sewerage system was integrated with

the proposed upgrading scheme.
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Fig"re 3.4 : Upgrading ofthe Koki Settlement integrated the _age system (SWD1I, 1980).

27 Swan, 1980, p. 116
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In upgrading the community, walkways were built over the sea with houses located at

both sides. Water supply pipes ran along these walkways and the point oftapping was located

at the front ofeach house. The sewage plastic pipes were suspended underneath the wa\kway.

Sewage was then collected into a central tank and from there pumped into the municipal

sewerage system. In 1977, the upgrading was completed except that the sewerage system bas

not been made to work. People still defecated in the open sea. Clùldren played with the plastic

pipes under the wa\kways and damaged them. It was difiicu\t to ensure both privacy and

c1eanliness in the toilet blocks provided. In &ct, the pump for the sewerage system was never

used. It is exceedingly doubtful whether the sewerage scheme will ever he made to work

successfuIly.2a

In summary, the sanitation system applied in the communities reviewed in this chapter,

include communal toilets, on-site technologies such as septic tanks and cesspools, and off-site

technologies such as the bucket latrine and sewerage systems. Problems associated with the

use ofcommunal toilets inc\ude poor proximity and access to the user, poor maintenance ofthe

toilets and poor functioning ofthe treatment systems usee!, w1ùch resulted in non-usage of .he

fàcility. Septic tanks used in flood-prone areas or areas with Iùgh ground water leve\s do not

function weil due to poor soil conditions. In the case of the cesspoo~ though designed for

areas with Iùgh groundwater Ievel, pollution problems stiI1 occur due to poor implementation

and usage of the system. Malfunctioning of these on-site systems result in health and

environmental problems in the community rather than improving it. Other options used are

off-site treatment technologies such as the bucket latrine and the sewerage system. The bucket

latrine is an acceptable means to oollect waste in the watertowns in Clùna. However, social

and cultural acceptance of waste handling is the main linùting tàctor for other cultures.

Sewerage was attempted, as in the case of the Koki sett1ement But due to the high oost

accompanied by the Iùgh water semce Ievei required, such technology remaiDs not feasib1e in

coastal oommunities.

a Ibid., 1980, p.120.
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From this discussion, it can he conc1uded that the location and environmental

conditions of the coastal and waterfront cotnmunities limit sanitation options to those which

involve the off-site treatment ofwaste. Poor soil conditions charactetized by higlt ground water

level and poor permeability makes on-site options technica1ly inappropriate. This makes

provision of individual sanitation systems difficu\t especially in COtnmulÙties built above

inundated land or those built above the surface water. Options requiring collection of human

waste, such as the bucket latrine, rnay he techlÙcally feasible, even in cotnmunities built above

the water. However, this system is only feasible in cultures where the handling of excreta is

acceptable. EconorlÙcally and technically, the provision of cotnmunal toilets built on more

stable land appears to he the most feasible option. However, it is important to consider the

social and cultural limitations of this option as weil as the maintenance and operation

requirements.

The discussion of the usage of sanitation systems presented in this chapter provides

only bits and pieces of information since the data gathered for each system are limited and are

ofvarying degrees of scope. To he able to analyze comprehensively the problems associated

with the provision ofsanitation systems in coastaI and waterfront cotnmunities, a prototypical

coastal cotnmunity is studied. The succeeding chapters present the case study.
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THE CASE STUDY

The case study focuses on the coastal communities of Puerto Princesa in Palawan

Province, Philippines. This selection is based on the following parameters: first, the community

is primari1y a low-incornel informai sett1ement occupying the coasts of Puerto Princesa Bay,

with a large perœntage built iarther onto the bay; 2) it bas a large population with the present

number of households close to 3,000; 3) the attempt of the local govemment to relocate the

community was unsucoessful, hence incrementa1 upgrading was implemented. Interventions

included the provision of services such as access to water supply and e1ectricity, the provision

of communal toilets and the collection of garbage. Despite the avai1ability of these services,

sanitation and environmenta1 problems are still prevalent in the community.

This chapter provides a background on the coastaI communities ofPuerto Princesa. It

discusses the communities' context within the city, why they are located on the coasts ofPuerto

Princesa Bay, the predominant Iivelihood of the community rnembers, the size of the

communities and the general interventions done by the local govemment to upgrade living

conditions. This discussion is followed by a definition ofthe methodology used for the case

study, specifica1ly the tasks involved in the field survey condueted.

, ASUMlY ofthe monthly inc:ome ofthe coastaI communities shows that apprmàmalely 68.19'16 ofthe
househoIds eam no! more than $181.82 (Canada) per monlh, wilh the majority eaming only belwaen $91 to
$136 (Canada), whlch Is belowthe national pcMlrty leIIel of Philippines. City ofPuerto Prlncesa SUrwy, May
1992. See Appendlx A, Table 2: Housaholcl MonlIlIy Income.
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CO~UmTYBACKGROUND

a. The City of Puerto Princesa

Puerto Princesa City is the capital ofPalawan Ptovince. As shoWll in Figure 4.1, it lies

at the midsection ofthe province wlùch is a long strip of island located at the south west tip of

the whole Plùlippine arclùpelago. Its land area is 235,264 hectares wlùch is 17"10 of the total

land area ofthe province?

S"I" SH

--j cen.... or
PuerlO Priocaa
Cil)'

Chi""
SIUI

1N"·
Mlllllcipality of Puc:rlo Priaccsa

SlIlu
SIUI

.~
Municipalily of
Put:rto
Princcsa

lUy Map

Fq:ure 4.1: Location Map ofPumoPrin= Ory.

• 2 City Profile of Puerto Ptincesa, Palawan, Philippines, Govemmenl Document, 1989.
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The city, being relatively the most urbanized area in the whole province, has attraeted

migrants from other municipalities, as weil as from nearby provinces. Studies on population

growth show that the popu1ation of the city increases by 14 people pet day since 1980 due to

migration. With Palawan Province having a population of 558,000 persans, approximate1y

40"10 ofthis is concentraled in the city.3

The center of Puerto Princesa City, which is only about 200 square kilometers in area,

is bounded by t'le Puerto Princesa Bay from the northwest to the south perimeter. As

ilIustrated in Figure 4.2, this natural banier aIlows the growth of the city to extend only

towards the north and east corridors. Thus, the vast coast of the bay adjacent to the city

became the ideal site for squatting of the migraiing population. The rapid growth of the

community resulted in the encroachment of settlementS towards the Puerto Princesa Bay as

shown in Figure 4.3.

,.".­..
COIlSlDl
Communitics

""'",

.....'-.
P' ",''tfet .............

KeyMap

•
Fq:&ll'e 4.2:Map ofPumo Prinasa City Proper

)Cily Profile, 1989.
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Fq:uT.: -1.3: The coastal commun/lies htJW! encroached an the Puerto Princesa Bay.

b. Reasons fo!" Occupying the Coasts of Puerto Princesa Bay

A swvey conducted by the city govemment of Puerto Princesa in May 1993 showed

that approximately 47"10 ofthe total number ofhouseholds ofthe coastal communities bas been

living in the area for more than len years.4 An interview \vith one ofthe residents who bas been

living in the area since 1940, indicated tbat ÎJÙtiaIly the community started as a single layer of

houses built along the coastal area. Every year, a new layer develops with the community

expanding towards the waters. The rapid growth of the community occurred only in the Iast

thirty years.

The occupation of the coasts of the Puerto Princesa Bay by the commuility cao he

attributed to economic reasons as weil as to the physical properties ofthe site. The site, being a

coastal reserve zone, was idle. With the site being accessible to bath the bay and the city

proper, it bas been an attractive settl~ent area for migrants seeking Iivelihood opportunities

from the city as weil as from the fishing resources of the bay. The growth of the community

was encouraged by the natural properties ofthe site.

• See Appendlx A, Table 1: Household Mobillty IndlcalolS of the coastal communIllas. Puerto
Princesa City Survey. May 1992.
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The residents of the coastal communities seek access to the center of the city for

employment opportunities, community services and utilities. Within the center of the city, the

public market and the nearby s1aughterhouse are the major livelihood generating fàcilities,

which attraet the people to settle along the coasts. The Puerto Princesa port, which is the main

seaport of the whole province is located al the northwestem tip of the city and is adjacent to

the city proper. In relation to the coastal communities, the port lies al the middle of the whole

stretch ofthe coastal strip occupied by the community and provides livelihood opportunities to

the people.

The municipality of Puerto Princesa is endowed with rich natural resources which

boosts the economy of the province. The Puerto Princesa Bay bas been identified by the

Philippines Bureau of FISheries and Aquatic Resources (BFAR) as a major fishing ground5

The fishing industry is a thriving enterprise in the coastal siums. Migrants who have no fishing

experience and who have settled along the coastal communities have resorted to fishing as a

means oflivelihood. At present, approximate\y 33.6 % ofthe community depend on the bay

for their fishing livelihood.6

The natural properties of the coasts have encouraged the growth of the community.

The Puerto Princesa Bay is natural haIbor or cove, protected from the rough waters of the

Sulu Sea. At the same time, since the province ofPalawan bas a geographical advantage ofnot

lying in the northwestem typhoon path, tropical stonns do not occur in the site. This natural

protection bas encouraged the community to elàend from the coasts towards the bay.

Furthermore, the abundance ofmaterials within the site for building houses bas influenced the

fast growth ofthe com.'llunity. Locally available materials such as bamboo, palm \eaves, local

timber and mangrove are among the predominant construction materials used by the people to

build their homes.

• Palawan Integrated Area Development Project (PIAOP) Study, (Unpublished Report), 1989.

• See Appendix A, Table 3: Number of Households Dependent on FIshing Uvellhood, Coaslal
Communities, Puerto Princesa City Survey. May 1992.

43



•

•

Chapter 4: The Case SJudy

c. Community Size

The coastal communities ofPueno Princesa are composed of nine sub-communities or

barangays and can be divided into !wo groups in terms of their location. Barangays

Matahirnik, Tagumpay, Seaside and Bagong Pag-asa are located at the nonhern coast of the

center of the city. The nonhern coastal sIums comprise 45% of the population of the coastal

communities, wlùle Barangays Liwanag, Mabuhay, Pagkakaisa, Bagong Silang and

Mandaragat are located al the southwest perirneter of the city. These southwest communities

comprise 55% ofthe total population ofthe community. Figure 4.4 shows the location of the

nine barangays along the bay. The total population of the whole community as of May 1992

has grown to as much as 14,136 persons, correspoilding to 2,973 households.'

Lq:ond:
1 Motohimik
2 Tagwnpny
3 Seasidc
4 Bagong Png-llSll
5 LiWlllUlg
6 Mabuhay
7 Pagkakais:>
g Bagong Silang
9 Mnndaragat

__s.,

Figure4.4: Location map afthe nine coastaJ communitiesofPuerta Princesa

7 SeeAppendix A, Table 4: Population per Barangay. Puerto Prlncesa City Survey. 1992.
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d. Local Govemment Interventions

The occupation of the coastal sites by the community, wlûch are considered

environmentally criticaJ areas, started to concern the local government when the rate ofgrowth

of the community increased rapidly. Environmental problems such as pollution of the coasts

and the bay are the consequences ofaIIowing the community to invade the area.

Past administrations in the province expressed concern for the problems associated

with the coastal communities. Seeïng the alarming growth of the community and its

consequences, the city government anempted to resettle the community on other sites.

Interviews with some local officiais and community members indieated that the re1ocation site

was fur from the city proper and the means of 1ivelihood to sustain the community were not

consideree! in the planning process. Hence, the people eventuaIIy retumed to the coastal areas

and rebuilt their houses. The fai1ure to re10cate the community resu\ted in on-site incremental

improvements provided by the govemment such as access to water, e\ectricity, the building of

communal toilet facilities and the repair and construction ofwalkways.

The present govemment is committed to re10cate the community by implementing

housing projects in different pans of the municipa1ity. The re1ocation is initiated by the future

plans of the city govemment to construet a coastaI boulevard within the area for tourism

re\ated activities. To start the process, the city govemment condueted a survey of the

community in May 1992. At the sarne time, the govemment estab1ished means to control the

growth of the community by assigning numbers to each house and not aIIowing the

construction ofnew houses after.

At present, the govemment is surveying sites for the various bousing projects to

accommodate the 2,973 households. A pilot housing project is present1y being p1anned for the

first 400 households. In an interview with the city p1anners, when asked about the time frame

ofthe whole re1ocation process, no de6nite period was put forth. Wrth a pilot project bousing

orny 400 bouseholds p1anned in two years, bow long will it take to bouse 2,973 families? Wrth

the people living ~ the coastaI areas, fàcing the sarne problems in terms of environmental

sanitation, for more !han twenty years, and with indications that it would still take time for the
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relocation process to he completed. what could he done to upgrade their sanitation and

environmental conditions?

4.2 THE FIELD SURVEY

The author condueted a field survey in June 1993 and included a study ofall the coastal

commwùties ofPuerto Princesa as a macro analysis as weil as a detailed study of!Wo seleeted

commwùties, namely Barangay Matahimik and Barangay Pagkakaisa. The survey involved

data collection retrie '/ed from the local government as weil as non-govcrmnent organizations

working in the communities. The majority of the data analyzed is based on the aetual inspec­

tion ofthe communities as well as random interviews ofhousehold members.

a. Gathering ofGeneral Infonnation on the Coastal Communities

In gathering general information on the coastal commwùties, the following tasks were

done during the field survey: interviews of local government officiais and planners regarding

the existing conditions of the coastal siums and plans to improve their sanitation conditions;

collation of data fiom the survey condueted by the city government in May 1992;1 and a

preliminary visual survey ofthe nine commwùties with photo-documentation. This preliminary

survey helped in the selection ofthe !WO commwùties chosen for detailed analysïs.

b. Detailed Study ofTwo Communities

Two of the nine commwùties, Barangay Matahimik and Barangay Pagkakaisa. were

chosen as sub-case studies to analyze in depth the range of sanitation problems in the coastal

communities. Barangay Matahimik was chosen for the following reasons: il bas the largest

population; it is located in the coasta1 area of the Puerto Princesa Bay with the highest waste

concentration; and a large part ofthe COmmUIÙty bas been recent1y rebuiJt and upgraded after

the occurrence of a fire in March 1991. The 1ast fàctor makes the COmmUIÙty ideal for the

Othis survey ..as conducled by the local govemment of Puerto Princesa to support future plans
for relocation and low-cost housing project for the coastal communitias.
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analysis since, major interventions were done by the local govemment after the fire. Barangay

Pagkakaisa, was se1ected for the following reasons: it is the most congested and it bas the

worst living conditions among the nine communities; it is located on the other side ofthe city,

which is at the opposite side of Barangay Matahimik, where conditions are di1ferent; and

finaIIy, like Barangay Matahimik, it bas alse been affected by a lire, hence major upgrading was

done to the community.

Co Random Household Interviews

For both communities, random household interviews were condueted. Due to rime

constraints, a quota of ooly 5% ofthe total number ofhouseholds ofthe community was set.

Thus, 26 households were interviewed for Barangay Matahimik, which bas 493 households

and 17 for Barangay Pagkakaisa which bas 297 households. The reliance of the data gathered

are geared more towards qualitative ana\ysis rather than quantitative. The data gathered are

used for exploratory and descriptive analysis ofthe existing conditions within the communities.

Additional information not gathered from the interviews are based on the author's observations

and insights.

The basis ofhousehold interviews are discussed as follows. The location of the house

and the availability or cooperation of the household members inBuenced the selection of

households for interviews. Household conditions cao be classified according to their location

within the coastal areas. This includes those houses which are built on the elevated areas wbich

are not reached by the tide, houses built on the tidal mudflats which are dry during low tide and

are inundated during the high tide, and those built on the waters. For every walkway, at least

one household from each location was chosen for interview. The availability and cooperation

of the household members to be interviewed also inBuenced the household selection.

Interviews were condueted from 10:00 am. to 6:00 p.m. Since most ofthe men were at worlc

during these hours, the interviewees were mostly housewives. This is an advantage for the

study since the housewives interviewed appeared more fiuniliar with the conditions of their

homes.
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The manner of interview was done thtough infOIll1lÙ conversations with the household

members. The concerns of the interviews that are essential to the thesis include: utilities and

services available to the household; cultural and social factors affecting sanitary and hygieruc

practices, health conditions of the household members and conditions of the house. Utilities

and services available to the household include water supply, the type of toilet and means of

waste disposai, bathing, washing and laundry fàci1ities and the garllage disposai method.

Cultural and social factors affecting sanitary and hygieruc practices include the anal cleaning

material used, the attitude on wastehandling, acceptability of communal toilet and privacy

requirements. Health conditions of the household members refers to observed prevailing

sicknesses among family members. Table 4.1 enumerates these considerations.

Houschold Size
Utilities and Services Water S~pply

Toilel Facililics

&thing Facilitics

Laundly Facilitics

Water Sources
Consumplion
Monlhly Fe-.s
Manner of Distribulion
SloraeC of Walcr
Toilet Types
Disposai Method
Privale or Communal
Localion
Wastewater Disposai
Location
Wastewaler Disposai Method

Cultural Factors
afTecting Sanitation
and Hygeinlc
Practlces
Health Conditions
House CondItions

Garbagc Disposa! Individual and CommunilY Garbagc Collection
Anal Clcaning MateriaI Used
Attitude on Wastehandling
Acceptabilitr ofCommunal Toilets
Privacy Rcguirements
!'m'ailiDg Diseases withia the household
Location
Houseplan
Condition

•
Table 4.1: Household Interview Guide
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Results of the interviews were documented and pre1iminary sketches of the houses

were made at the end of the clay. To structure the results of the interviews, a Respondent

Profile Form, shown in Plate 2, Appendix B was filled out. In t1ùs form, other information not

gathered from the interview was based on the results of the survey conducted by the city

government. The summary of household interviews for both cornmwùties are tabu1ated in

Plates 3 and 4, Appendix B. The results of the survey and the analysis of data gatheted are

presented in the succeeding chapters.
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Chapter 5
RESULTS OF FIELD SURVEY
ANALYSIS OF EXISTING SANITAnON IN THE
COASTAL COMMUNITIES OF PUERTO PRINCESA

The case study anaIY".es the existing sanitation in the coastal conununities of Puerto

Princesa, in order to determine essential fàctors for me provision ofsanitation systems for the

conununity. This chapter discusses the range of problems encountered by the conununity due

to absence of sanitary means of disposing human wastes. Other sanitation and environmenta!

iSS'Jes are considered accordingly to give a c1earer picture ofthe problems. The study is based

on the results of the field survey anlj research condueted by the author in June 1993.

5.1 BASIS OF ANALYSIS

In anaIyzing the sanitation conditions in the coastal conununities, an unàerstanding of

the conununity layout and housing conditions is necessaJY. These fàctors have a direct bearing

on the sanitation conditions in the conununity and the problems re\ated to them. The foUowing

discussions illustrate the typical conununity Iayout and the varying conditions amang the

households depending on the location oftheir houses within the coastal site.

a. Community Layout

A typical \ayout ofthe coastaI conununities is a comb-1ilce structure, wherein an acœss

road or pathway, acting as the base ofthe comb, runs along the coast. From this pathway or
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road, main wooden walkways supponed by stilts branch off, extending towards the bay. These

major wooden waIkways give access to the different houses.

The two communities studied in detail iIlustrate t1ûs layout. In the case of Barangay

Matahirnik, the community is divided into five zones. Zones are identified through the major

walkways that branch off the mainland, extending to the waters. The main access to the

community is through the small street, caIled Calle Bajo, found at the west end. A long

concrete pathway running aIong the southeast perimeter of the community is accessible from

tlùs street. From t1ûs pathway, wooden waIkways on stilts branch-off, giving access to as many

as 12 houses at one side wlùch are at least 120 meters long. In the case of Barangay

Pagkakaisa, the main access is through a coastaI road, caIled Reynoso Street, wlùch is the

northeast perimeter of the community. From t1ûs road, six main footpaths branch off, providing

access to the houses built above the tidal mudflat and the water. The layouts of the two

communities are ilIustrated in Figures 5.\ and 5.2.

•

Uarat1g1lY
Miluhintikl
p'M'ro~

PnnClu
nay \". .
Il.,,mG''Y
J'agkllkDÏSll . '," .

Fq:w-e 5.1: ConununityLayout of
Barangay Matahimik

Fq:w-e 5.2: Community Layout
Barangay Pagkakoisa
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b. Housing Conditions

An actual count of houses in th~ commulÙty conducted by the city govemment of

Puerto Princesa last May 1992, shows that there are 2,367 houses built in the community.

Conditions vary among the households depending on the location of their houses within the

coastal site. To illustrate these varying conditions, three zones, consisting of the dry. transition

and water zont:s are defined.

The dry zone includes houses occupying the innermost strip of the coast that is

relatively elevated and is not reached by the water even al high tide. Though this area is

characterized by high ground water leve~ the level varies depending on the exact location of

the house. The transition zone is between the elevated and water zones. This includes houses

built above the tidal mudtlal, the site ofwhich is submerged in water al high tide and is dry at

10w tide. FmalJy, the water zone is the outermost strip of the commUlÙty, with houses built

above the bay itself. A house al the outermost edge of the water zone can be as fur as 200

meters from the main stable land. There is no exact boundary among these zones, since it is

very difficult to define precisely the high and low tide levels of the bay. These zones were

defined to represent the varying conditions within the commulÙty and are used as a basis of

anaIysis throughout the thesis. A graphical representation ofthe zones is shown in Figure 5.3.

:.·.·l..::.:.:.;:.:~ "

....... :::~.. :~.-....
. .

Fq:un 5.3: The Ihree ZDIIes represenllng the IIOT)'ing conditions wlthln the communlty.

52



•

•

Chapt~r 5: Resulls ofField Suru)I

Housing conditions vary in terms ofbuilding materials used. From the visual survey of

the communities, it was observed that some of the houses located on the dry and elevated

regions are built with stronger materials such as concrete hollow blocks for walls, concrete

flooring and foundation. On the other hand, houses built on the transition and water regions are

made oflighter materials such as bamboo, mangrove and palm leaves. As shown in Figure 5.4,

the houses in these areas are supported by stilts. Their Boer level is al least a meter from the

highest level ofwater.

Fq:ure 5.4: Houses loœJed on transition OIIdwatl!1'zones are supportedon stiftswi/h
/he floor ll!llefof~ houses al least a meterftom /he high tide watl!1' fl!llel.

5.2 EXISTING ENVIRONMENTAL SANlTATION

The anaIysis ofthe environmenta1 sarùtation in the coastaI communities inc1udes human

waste disposai, the avai1able water supply service levels, wastewater and solid waste disposai.

Some existing services such communal toilets, water supply and garbage collection were

provided by the local govenunent to upgrade the sarùtation conditions within the commwùties.

Other aspects such as hea1th related problems as well as the impact on the environment are

discussed accordingly.
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a. Human Waste Disposai

Existing sanitation facilities in the community are categorized as either communal toilet

facilities provided by the local government and private toilets built by the people themselves.

Though, these facilities are available, they do not guarantee the safe disposai of the excreta

Problems associated with the existing sanitation facilities an: discussed below.

The communal toilets provided by the local government in the coastaI communities

were located on the e1evated areas to simplify the provision ofwaste treatment tàcilites. In the

case ofBarangay Pagkakaisa, as shown in Figure 5.5, the communal toilet is located between

zones 4 and S. The facility has six stalls with a communal septic tank for waste treatment. At

present, it is being used and maintained by six households who live close to the facility. It is

not made accessible to the other community mernbers at ail.

Figure 5.5: In BorangayPogkokaisa. the communal toI/etfocility provtdedby the localgo.a nnldilis
usedondmDinlltinedbym households living~ /J) thefocility.•

...
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An interview with the commuruty head of Barangay Pagkakaisa indicated that in the

pas!, usage of the facility was a failure because the people did not know how to maintain it and

it eamed a reputation as an unsafe place, especially for children and women. Because oftIùs, it

was c10sed for sorne lime. The residents living near the toilet, expressing their need for the

facility, started to informally maintain it until it became their personal facility. At present, the six

families who have access to the facility hold the key to their respective cubicle.

In the case, ofBarangay Matahimik, the communal tolet is located along Calle Bajo al

the southwest side of t.'Je community. The house al the opposite end is approximately 400

meters from the facility. The built toilet bas six cubicles with a septic tank for waste treatment.

As in the case of Barangay Pagkakaisa, improper use and poor maintenance were the

problems. Most often stones were found inside the toilet seats. At present, the faciIity is

locked and is not available to the commuruty.

The unsuccessful attempt to provide communal toilets resulted in people providmg

their facilities. In Barangay Matahimik, 22 out of26 respondents have private toilets, while the

rest use their neighbor's toilet. In Barangay Pagkakaisa, all households interviewed have

individual toilets. While toilets may be available in most households, no sanitary means of

disposing human waste exists. In Barangay Matahimik, only one of the respondents with

private toilets bas a septic tank for waste treatment. In Barangay Pagkakaisa, only two

respondent have septic tanks. The individual toilets ofthe rest are simply makeslûft overlumg

toilets with human waste directly disi;osed into the bay. A detailed description ofthese toilets is

discussed below.

Private toilets are built inside the houses, or outside, as extensions or as separate

structures. The type oftoilet built and usee! by the people varies depending on the location of

the house. For sorne households built on dIy and e1evated areas, pour flush toilets were

instaIled with septic tanks for on-site treatment.1 Household no. 233 ofBarangay Pagkakaisa,

located within the e1evated site, was able to build a pour-flush toilet with a septic tank

undemeath. Figure 5.6 illustrates this case.

, See for example the case of household no. 256 of Barangay Matahinlk, Plate no.10, Appendix B.
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Figure 5.6 : Housp.hold lacared on elevatedanddry """a WQS able to bui/d

pour-flush loi/et with septic tank for waste trealment.

Although households located on drier and e1e\"ated areas can have septic tanks for

waste treatment, tIùs does not guarantee sanitary mean.~ of disposing waste. Problems of

eft1uent disposai from septic tanks may occur, considering that the ground water Ievel in most

of these areas is high and that the population density is aIso great.2 From the survey and

interviews conducted, it is noteworthy that there are sorne households that have pour-flush

toilets without waste treatment means. In tlùs case, human waste is disposed direct1y into the

ground underneath the toilet. An example to illustrate Ibis case is household no. 89 of

Barangay Matahinùk. At present, the house owner is still saving money to upgrade the toilet

facility. Residents are hesitant to invest their money in toilet facilities when they do not own

the land they are occupying?

2 SEl'! for example the case of household no. 170 of Barangay Matahimik. PlaIe no. 7. Appendix B.

• SEl'! Plate no.5. Appendix B.
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For houses located on the transition and water regions, the oruy option 1eR is to build

makeshift overhung toilets, with the human waste directly disposed into the waler or mudflat.

An exarnple of this case is house no. 236-A ofBarangay Matahinùk. The house is located at

the end of the walkway and is approxirnately 200 meters from the concrete footpath on land.

As sho....n in Figure 5.7, the overhung toilet is a separate structure made ofbamboo and grass

supported by stîlts. The floor is made ofbamboo sIats with a hole at the center. Human waste

is directly disposed ofinto the waler.'

ICl.=

LocatiOD Map

Ho.... Plon ..

, '
:,

•
Fq:ure 5.7: Hausdfa/d /ocaJed above the waler uses Q1I overlnmg toiletwhere human waste

isâlJ'eCl/y disposedofin/a the bay.

'Seefor example: Household no. 111 ofBarangayPagkakaisa. Flateno.13.AppendIxB;
Household no. 114 of Barangay Pagkakaisa. Plate no. 14 Appendlx B; HOL'Sehold no. 191 of Barangay
Matahlmlk • Plate no. 8 Appendlx B. .
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b. Water Supply

Water supply both for drinking and dornestic use is available in the coastal

commUIÙties. In the case of Barangay MataIùrnik and Barangay Pagkakaisa, three means are

used to supply water for drinking and dornestic use: tapping water !Torn the city water lines;

fetching water !Torn the communal handpumps installed by the local governrnent for the

commUIÙty; and buying water !Torn neighbors who either have water connections !Torn the city

lines or who have handpumps.

Considering the household survey condueted in Barangay Matahirnik, 15 out ofthe 26

household respondents, have water connecion !Torn the city waterlines. Of these 15

households. 10 have connection lines while the rernaining retrieve a part oftheir fee for water

services either by seIling water to neighbors or by sharing the waterline with another

household. In Barangay Pagkakaisa, 4 out of 17 households interviewed have connection.; to

the city waterlines. The rernaining households depend on fetching water frorn the cornrnunal

handpurnps or buying water frorn neighbors.

The city governrnent provided access :0 the commUIÙty to tap frorn the city

waterlines. The water supply system of the Puerto Princesa city is :nanaged by the Local

Waterworks and Utilities Administration (LWUA). Pipe connections frorn the city lines are

provided to the commUIÙty. A household men:ber can apply for the connection and bas to pay

a minimum fee of $1.80 to $240 per month.~ Pipes are then suspended underneath the

walkways bringing water to the houses. However. tIûs service is Iimited to bouses that are

located on dIy and transition areas.6 To inaease access to this SOIll'Cl:, and at the Satne time

reduce the monthly expenses for this service, bouseholds with connections share the line with a

neirhbor or relative.

As shown in Figure 5.8, household no. 191 oÏBarangay Mata!ùmik, whi1e it is located

at the end ofthe waIkway. bas access to the waterline through line sharing. In this example, the

• Ail priees mentioned in the lext are in canadian Dollars. As of 1993. the exchanlle rate of $1.00
is approximately belween P24.00 to P25.00 Phnippine Pesos.

OSee for example the case of Household no.345 of Barangay Matahimik. Plate no. 12 Appendix B.
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household connectee! a rubber hose from the water pipe of the line owner and suspendee! the

hose undemeath the houses and walkways to bring water to rus house. In tlüs set-up, the

household sharcs the monthly fee by paying al least halfofthe arnount.

Lo••don Mop

~I DBJ."-
lIouso Plan __

. ,....~~~

•

FJgW'e 5.8: /{o_hoIds no. 191. though /ocated al the t!1Idofthe walkway. still
has 0Ct:t!SS 10 the citywaler/ille byshoring with a relative.

Water pressure from the city lines varies during the clay. Pressure is reIativeIy Iùgh in

early rnomings and Iate evenings. Most often, households with connections I-~e to coUect

water during these periods in large drums or containers for their use.

Sorne households with aeeess to the city lines seII water to their neighbors.7 In seIling

water, a faucet or rubber hose is normaUy installee! in front ofthe house. Neighbors bring their

pai1s or containers and ereate a queue along the walkway. Water coming frorn this source is

usuaIly for drinking. As shawn in Figure 5.9, a typical rnoming scene in the commurüty

includes waterbuying, characterized by rows ofcontainers and paiIs along the wa1kways.1

7 See for example : Household no. 111 of 8llrangay Pagkalcalsa. Plate no. 13, AppendL~ B;
Household no. 233 of Barangay Paglcalcaisa. Plate no. 15 Appendlx B: Household no. 256 of Barangay
MItahlmlk, Plate nC'. 10. Appendlx B.

• Seo 1150 the cases of Household no. 114 of BaranglY Paglcalcaisa. Plate no. 14. Appendlx B;
Household no. 236 of Barangay Matahlmlk, Plate no. 8 Appendlx B.

59



•

•

Chapter 5: ResulJ.s afFudd Surve}'

Fq:ure 5.9 : Waterbuying is an important sourœ ofwater in rhe COQS/Q/ comnnmi!ies.

Water is sold in containers with priees ranging between $0.04 to $0.08 per 20 Iiters. ln

Barangay Matahimik, a household pays approximate1y $0.02 for a 10 liter pail ofwater and

$0.04 for a 20 liter container. In Barangay Pagkakaisa, the priee ofwater is double the priee

ofthat in Barangay Ma!ahimik. Households pay at least $0.08 for a 2D-liter container. This is

due to much lower water pressure in Barangay Pagkakaisa li:. .:ompared to that in Ban:ngay

Matahi.rnik.

The tIürd source ofwater in the coastaI communities is the communal handpuœps. ln

Barangay Matahimik, the local government insta11ed eight handpumps a10ng the e1evated areas

of the site. At present, only four of these are functioning. Water coming from this source is

consumed for drinking as weil as for domestic use such as batlùng, 1aundry. and washing.

ln most cases, fetching ofwater is done dai\y. Household members fetch enough water

for the consumption ofth~ day. Sinee the handpump:; are locateè on the e1evated areas ofthe

site, the household members, especia11y those located on the water zone, have to walk a long

distanee to get water.9 Figure S.lO shows a typica\ handpump provided in the community.

•se. for example the case of Householcl no. 131 of 8arangay Matahlmik, Plata no. 8,Appendt< B.
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Ftpre5.10:Communal hontlpumps Wt!Te provitkdby /ht! localgovernment.

Co Wastewater Disposai

Wastewater from the kitchen, laundry 3I1d batlûng is disposed of into the bay without

:reatment. The kitchen sink consists of a basin with the hole or cutlel, allowing the water to

spill directly outside. Laundry is normally done at the rear extension of the house beside the

overhang toile!,10 on the smali balcony in front of the house,11 or on the wooden walkways

itself. A typical scene in the community is of women washing c10thes in front of the houses,

with a parade of c10thes hanging along the sides of the walkways. Bathing is done in the

extension at the back ofthe house beside the toilet. Others, especially chi\dren, simply bathe on

their front balcony or on the walkways where laundry is done. Doing laundry and batlûng in

these areas is convenient for the household members since they need not bring the paiIs or

containers ofwater ail the way inside the house.

'0 Seo for example the case of Household no. 191 of Barangay Matahimlk, Plate no.8.Appendlx B.

" See for example the case of Household no.256 of Barangay Matahimlk, Plate no. 10•
AppendlxB.
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d. Solid Waste Disposai

Accumulation of solid wastes, mo~y broken bonles, plastics and other non­

biodegradable wastes, remains a big problem in the coastal communities. This bas been the

consequence of the improper solid waste disposai practiced by the people over the years.

Natura1 factors such as current and wind direction ais<> contributed to this condition. The

factors influencing this problem and interventions made to solve it are discussed as follows.

In 1989, a study ofproblerns associated with the waste disposai in the Puerto Princesa

Bay was prepared under the Palawan Integrated Area Development Project (pIADP). Based

on the study, the types and composition ofwastes discharged in the bay include: biodegradable

wastes or those that CalI be decomposed by naturaI processes in the form of papers, excreta,

food 1eftovers, comprise about 25%; and non-biodegradable materials ill the form of broken­

glasses, aluminum cans and plastics comprise 75% of the total wastes. In the coastaI

communities, 46% ofthe solid wastes are thrown into the bay, 35% are bumed while 16% are

disposed ofin open pits. Only 3% is collected by the city garbage.12

The problem ofaccumulation of solid wastes along the Puerto Princesa Bay occupied

by the coastal communities is also intensified by naturaI environrnental factors. A study ofthe

pollution problerns of the Puerto Princesa Bay identified two areas of Iùghest waste

concentration, one ofwlùc!l is the site ofthe northem coastaI slums.13 According to the study,

the accumulation ofthe waste in these areas is influenced by tidal fluctuations, actions ofriver

draining into the bay, wind direction and water current direction.

Under normal estuarine conditions, the fluslting of water is inlo the river during Iùgh

tide and into the open sea during low tide. Since Puerto Princesa is a prolected cove, the

situation is di1ferent. The study ofPIADP, as shown in Figure 5.11, iIlustrates!bat the CUITent

f10ws into the bay during Iùgh tide and flushes out in the reverse direction during low tide.

Under ideal conditions, w1ùch means without the interference ofthe wind and river system, the

bulk ofthe waste discharged into the bay will be broughJ out into the open sea by virtue ofthe

'2Palawan Inlegrated Asea Developmenl ProJect (PIADP). Unpubllshed Rep'.io1, 1989, p.103.

"Ibid.. 1989.
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"in-out" rnovement of the currents during the tidal changes. With the action of the wind and

the absence of rivers however, the wastes becorne concentrated al sorne parts of the bay.l'

This include the nonhern part ofthe port, which is occupied by four communities of the coastal

siums, namely Barangay Matahimik, Tagumpay, Seaside, and Bagong Pag-asa. ln this area,

characterized by a relativeiy shallow depth, the absence ofa river to push out the accwnulated

WllSte, a.,d the presence ofthe wind for 6 rnonths, frorn November to April, blowing towards

the 81 ea, the waste materials cannot he carried out by the outgoing current. Hence, solid

wastes continue to accwnulale.
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!Ce)' Map

......... ..,-...... ",.

......... Cirrelion or
",Cwmttlt

Low TMIo

Dircclioa or
CurrcDt Il
H;p Tido

Flpl'e 5.11: Naturo/fOClon affecling waste acaJl1IlI/atian a/ong the caasts afPumo Prln= Bay

'·Ibid., 1989, p.100-1D1.
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In the case ofBarangay Matahimik, which is localed at the coastal area with the highes!

waste concentration. accumulaled wasle is about IWO feet high. The pollution problem due to

garbage accumulation is worsened with the disposai of untrealed hurnan waste on Ihe

shoreline from the household overhang latrines.

The city government has implemented regular collection ofgarbage within the whole

city to resolve or minimize pollution problcms. In the case of Barangay Matahimik, ail

households were required to collect their garbage in plastic bags or sacks and bring them to

the trash bins a10ng the main roads and pathways on land. The garbage inside the bins is then

collected and brought to a dumping area a10ng the main road for the garbage truck pickup.

This organized system helped minimize the pollution problems but does not, however, solve

the problem ofaccumulation ofwaste on the coasts. At present, no major action is being taken

regarding the removal ofthese wastes from the area.

Despite this organized system for garbage collection, tlw.>wing garbage inlo the water

is still prevalent. In the random interview ofhouseholds in Barangay Matahimik, 17 out of 26

respondents collect their trash and bring them to the trash bins on the main1and for collection.

Five of the respondents c1aim to use their garbage as fuel for cooking. Other respondents,

mostly those whose houses are built on the water, c1aim to throw their garbage into the bay.

5.3 HEALTH CONDmON AND OBSERVED HYGIENIC PRACfICES
RELATEDTOSANITATIONANDWATERSUPPLY

a. Prevailing Diseases

There is limited information on the health status ofthe people ofthe coastal siums. The

response from the random household interviews condueted did not c1ear1y indieate diseases

related to poor sanitation. TIüs aspect ofthe household interview cannot he usee! to evaluate

the present health status of the community. In an interview with the emp10yees of the City

Public Health Office, among the predominant sicknesses affecting the community members,

especially children, are typhoid fever and diarrhea. The 1992 Health Status Report prepared by

the Health Department of the City indieates that gastro-intestinal disorders are the Most
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prevalent sicknesses that are easily acquired through contarninated clrinking water affeeting aIl

ages in the whole city ofPuerto Princesa.

At present, the City Public Health cannot propose any solution to the prevailing

pollution and unsanitary e.:-nditions in the community. The most they can prcvide are clinical

services as weil as health and sarùtation education to the people ofthe coastal communities.

b. Hygienic Practices

Hygienic practices influencing the sarùtation conditions in households interviewed

include defecation position, anal clea.ùng rnaterial used, and the ma'lller ofbringing water into

the house and storage of water. Inspection of the toilets in the community reveal that bath

squatting and sitting positions for defecating are practiced by the people. Sorne households,

particularly those located on the eIevated and cirier regions ofthe community, have toilet seats.

However, since the rnajority of the housebolds 113ve overhung toilets that consist of mereiy a

ho!e in the tloor, squatting is the common practice.

In terms of materials used for anal cleaning, water is used by those housebolds with

overhung toilelS. This may be attnouted to the fact that water is available to the community

and tlult paper and other forms of material that can be used for anal cleaning are being

discouraged from being thrown to the bay to prevent further pollution. For those households

with toilets and treatment tanks, water and sometimes toilet papers are used.

The manner ofbringing water into the house and storage ofwater are as follows. For

those housebolds with connections from the city waterlines, rubber hoses suspended

undemeath the houses and walkways were used. For those buying water from neighbors or

fetching from the communal bandpumps, water is band carried in pai1s or plastic oil containers.

As shown in Figure 5.12, drinking water is normally stored in plastic jars or pitchers and water

for domestic and hygienic washing is stored in large meta1 drums or plastic pai\s.

The means of bringing water into the houses poses health hazards to the household

rnembers. For instance, rubber hose end connections were simply sealed with strips ofcloth

and the hoses have holes. Hence, water in these lines wlùch are most often used for drinking
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are prone to contamination. For waler carried in pails, fingers accidentally dipped inlo the

water cause contamination as weIl.

., ~ '~~'II

'~~'" .
~

.' -:.....:
..

~

Figure 5.12 : Jl/ater is S10red in plastic pails and containers and in large Ille/al drums.

The case study ilIustrated that the sanitation and environmenta1 problems in the coastal

communities are due to the unsanitary means ofdisposing of human waste. This is amplified

by the problems related to improper disposai ofwastewater and solid waste.

In the two communities studied, a1though communal toilets have been provided, usage

was not a success due to limited capacity, very poor access to users and poor maintenance.

Hence, individual toilets were informally built by the people. For houses built on e1evated
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arcas. sorne households have septic tanks for waste disposai. For the houses within the

transition area, options include the use of septic tank and direct disposai into the rnudflal. The

use of the septic tank in this area is questionable because of the high ground water level. The

practice of directly disposing waste into the mudflat is also unsanitary because the naturaI

flushtng of excreta is obstructed by the accumulated solid waste within the area. For houses

built above the water, the orny option left is to build overhung toilets with the waste directly

disposed ofinto the bay.

In the case study, the direct relation ofthe enviromnental problems to the health ofthe

people could not be assessed weil due to limited information. However, accumulated data on

the health status of the people reveal diarrhea and gastro-intestinal disorders as the prevailing

diseases related to sanitation and water supply.

The results of the survey !Tom the case study presented in this chapter are then

anaIyzed to determine significant factors to consider in the provision of sanitation technologies

for the community. This anaIysis is presented in the next chapter.
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ESSENTIAL FACTORS FOR THE

PROVISION OF SANITATION SYSTEMS

IN COASTAL COMMUNITIES

This chapter identifies tl]e essential considerations for the provision of sanitation

technologies in the context of the coastal communities of Puerto Princesa. These

considerations are the basis of the preliminary evaluation of low-cost sanitation systems.

This evaluation identifies possible options for the case study and discusses the potential

and limitations ofthese systems. Included in the evaluation are the generic classification of

low-cost technologies provided in the World Bank studies on appropriate technology for

sanitation. Expensive systems such as the chemical, freeze, packaging and incinerating

toilets and the waterbome sewerage are not included in the comparative analysis.'

6.1 CONSIDERATIONS IN THE PROVISION OFSANITATION SYSTEMS

In the analysis of sanitation in the coastal communities, conditions were found to

vary among households, depending on the location oftheir houses within the coasta1 area,

whether built on dry, transition or water zones. The following discussion identifies the key

, The chemical, freeze and packaging toilets are considered expansive modem variations of the
bucket latrlne, which involve the conservation of waste for some tlme without too many adverse
environmental effects and allow later treatment elsewhere. Incinerating toilets requlres the use of 011, gas,
or electricity for operation. These toilets are expensive to purchase and to operate. Nimpuno, 1984, p.268.
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considerations, as summarized in Table 6.\, include environmental, communi1' ·specific

physicaI, social and cultural factors.

Dn/EICVllted Zone Transition Zone WaterZone

Eav1ro~~Existins 1-':ation ofwatcr supply Hisll SJO'Ul'I"...... I...1 WAlc:r is not consumed for drinking.

ConolllJons SoUd wutc: accumublÏon I~1c and unsbblc soil Wûer is nol stagnant

Impropcr dispoo:alor-.r ,Prc;cnccofpootsofsbgn:uU w;tlcr Th= is cnousll cur=l to

Solid w:sste :acc:umubtion disperse and wiute hunw1 w::\Sle

Impropcr dispoàI or-.r Impropcr dispoo:al or",Iid WUIc

Impropcr dispoo:alor_

C.......unI., Hisb community dcnsity Hisll comm:mily dalsily Hisll_.lllUÙly dalsily

CondllJons Poor ciradation nctwort. Poor cirt:ul~ nctwork Poor circ:ubtion ndworit

Yard-top one! in-housc ccnncdioo Hanck:anicd Wllter supp1y Ibn<konicd ...... suprly

wa!<rsuoolv

Sanlr.doa Fcasible location ofcommun:1l toilets Po« acccss to <:ommUIUI toilets Poor acccss to c:ornsnun:al toUcta

FIIC'Wtlcs Individ=110iletJ wilh w:ute lndividœltoilets wilhout w=c Individu.:d toilets without \WSle

t=ImCnl t.......... l=tmcnl

Sodo-Cultunol Wutclw>c!ling is r<jcdcd Wutdwldling is r<jc:etcd Wutdwldling is r<jc:etcd

Roq_ta i~alcrisuocdforlOI'cthygicno Waler is uscd for toilet hysicnc W_ is uocd for toilct hygicno

PtoI'_ for llriVlllc toil... PrefcmICC for pri\l:ltc 10iidS PtoI'_ for DriVlllc 101''''

Table6.1: Key Considerations/or the Provision o/Sanitation Systems

a. Site Specifie Environmental Factors

In tbis thesis, the environmental factors are the key detenninants for differentiating

coastal communities from other types of communities. These factors, wbich include

the condition of surface water and soil conditions of the coastal areas, have a direct

bearing on the options for sanitary means of disposing of human waste for the

community.
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Surface Water Condition

The condition of Puerto Princesa bay determines the acceptability of the practice

of directly disposing human waste into the water without treatment. As repeatedly

mentioned in tbis thesis, tbis practice is acceptable if the following conditions are satisfied:

first, water is not consumed for drinking; 2) the feces are always deposited in water and

not on land; and 3) there is sufficient current for dilution.2 The objective of these

conditions is to ensure that the excreta are disposed of properly and to prevent the contact

ofwaste to the community.

In the context of the Puerto Princesa Bay, the first requirement is not a problem

since the water of the bay is saline and is not consumed as drinking water. The water

quality of Puerto Princesa Bay, based on the water test conducted by the National

Pollution Control Commission in March II, 1988, revealed that the overa11 water quality

of the bay is still excellent.3 Although tbis finding indicates the unpolluted condition of

the wholc bay, maintaining the existing ecologica1 balance is necessary. During the

survey, the observed continued practice of disposing of human waste, wastewater and

garbage along the coasts oÏ the bay indicates an alarming pollution problem. As the

community grows, this traditional habit, which used to he hygienica1ly acceptable and

satisfactory, increases pollution problems.

With the second and third conditions, the practice of direct disposai of human

waste in the water regions is not as critica1 as !hat in the transition zones. In houses built

above the deeper waters, waste is always deposited into the water and not on the land,

and there is enough current for dilution. The problems are more critica1 in the transition

areas where solid wastes, which are non-biodegradable, have accumulated. Compounding

this problem is the extensive usage of water for domestic and personal washing which is

disposed of directly into the ground and surface water. The accumulated solid wastes

'McGarry, 1977, pp. 247-248.

• PIAOP, 1989.
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block the natural flow of the water thereby creating pools of stagnant waters and impeding

natural flushing of other biodegradable wastes. Thus, in these areas, excreta is exposed in

the environment

Ground Candi/ion

For parts of the community located within the elevated and transition zones, the

ground condition is an important consideration in the provision of sanitation systems. The

topography of the site of the coastal siums is moderately sloping or ro1ling. The area is

very low with +3.064m. and +O.21m as the highest anj lowest portions respectively above

the mean lowest low water (MLLW). Thus, even on the elev;:ted areas, internai drainage

or the ability of soit to absorb water is generally low since the water table is very shallow.

The clay soil is deep, poorly ".') very poorly drained, fine and loamy in texture.4

Analysis of ground conditions bas to be considered to avoid groundwater

contamination and pollution ofthe bay, because these areas have a high water table and a

direct hydraulic connection to coastal waters. The disposai of human waste into the

ground presents a potential hazard to the hea\th of the communit),. As discussed in the

previous chapter, people consume water from the weil for drinking. The location of the

weil is fairly close to the toilets of the nearby households. Groundwater contamination

promotes disease transmission from the disposai site, through the groundwater to users of

weil water.'

Disposing human waste in the coastal areas without treatment causes pollution of

the bay. The site's proximity to the shore means that polluted runoffgoes quick1y to the

coastal water basin with little time for natural purification through vegetation and soil.6

Environmental factors such as soil type and porosity, groundwater level and hydraulics,

and distance to surface water influence the degree ofcontamination.

4 Puerto Princesa City Profile, 1989.

• Charles G. Gunne."$OIl, etal., Appropriale sanitalion A1tema!ive: A Planning and Design Manual,
(Baltimore: John Hopkins Uni\'".;rsity Press, 1982), pp. 21-22.

·Clark, 1974.
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In the choice of sanitatiûn technologies, ground conditions, particularly

grolindwater i,:-,el, seil permeability and stability, are important considerations.' Some

sanitation technologies, except those which can he built above the ground, are feasible

when the ground water level is below one meter from the surface. Other options require

permeable soil for soakaway ofeffiuent anè others require stable ground for construction.

ln this conteX!, sanitation technologies can be classified as those without soil

requirements and hence, can be contained above ground, and those with soil requirements.

Systems that can be built above the ground are technically feasible in the three zones of

the coastal communities. Options include the composting toilets, the vault and eartage

system. the bucket latrines, the shallow sewer system and the small bore sewer system. On

the other ha..d, systems that have soil requirements include pit latrines, aqua privy and

septic tank. These systems require soil conditions characterized as stable, permeable and

with low ground water leve1. These systems are technically not feasible in coastal

communities, since they can not be built on sites with adverse ground conditions.

There are cases, however, when sorne on-site systems are modified to suit

conditions of sites characterized by high groundwater leve1. In the case of the pit latrine,

the pit can be raised above the ground level or double pits can be built to increa.o;e capacity

when excavation is difficult. This prolongs the usefullife of the facility and overcomes the

difficulties with high water table and groundwater pollution. In the construction of the

raised pit latrine, the raised portion should be lined and rendere<l to prevent the seepage of

foulliquid out ofthe pit.

b. Community Physical Factors

Community density, circulation and access networks, and available services within

the community influence the selection ofsanitation technologies. The impliCl>tions of these

factors are discussed below.

7 Gunnerson, el al., 1982, p.42.
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Communily Del/Sity

ln selecting sanitation systems, consideration of community density is critical in

settlements with high density, as in the case ofPueno Princesa. On-site systems such as pit

latrines, aqua privies and septic tanks require adequate space for the infiltration of waste

discharged into them. These systeos are not suitable for high density settlements, since

high density poses danger in terms ofwells for drinking water and sanitation facilities to be

close together. Water seeping out of pit latrine which are bacterially and chernically

contarninated will pollute the sUITounding groundwater. The effluent from the septic

tank, which did not permeate weil through the soil, is still laden with pathogens and

contaminates the nearby supply of drinking water. Hence, these systems are suitable on/y

in law-medium density areas. Systems suitable for high density areas include the vault and

cartage system, the shallow sewer system and the small bore sewer.8

Circulation andAccess Nezwork

As discussed in the analysis of present conditions in the coasta1 communities, the

circulation network of the community consists of narrow footpaths on land and wooden

walkways on water supponed by stilts. In the selection of sanitation technologies for the

community, sorne systems require methods for transponing waste from the place of

defecation to another for waste treatmenl In these technologies, waste is emptied

manually or sludge is removed by a vacuum suction tallker or carts and is taken away for

suitable disposai. The existing access network, cor~~sting of narrow footpaths and

walkways on stilts, poses limitations to the use of technologies requiring the use oftrucks

or carts for transponing waste. Access for trucks within the community is impossible.

In this context, sanitation technologies are c1assified according to those with WlW-e

transponation requirements and those without, with the former group at a disadvantage.

Systems with waste or s1udge transpon requirement include bucket latrines, aqua privies,

the septic tanks, the vault and cartage system and the composting toilets. On the other

8 Kalbennalten, et. al.. 1980, pp. 44-45.
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hand, those without transport requirement inc1ude the pit latrines, the shallow sewer

system and the small bore sewer system.

Prurimity and Access 10 Services

Households located above the waters have the least proximity to the different

services that are normally situated on the dry and e1evated areas of the site. Unfortunate1y,

households occupying these areas consist of a large percentage of the community. The

proximity and accessibility of services such as water supply and communal toilets to the

majority ofthe households affect choice ofsanitation options.

• Access 10 Waler Supply and Levels ofService

The types of water services in a given community can be illllld-carried supplies,

yard taps or in-house connections. These levels categorize the different sanitation

options. Systems without wate: requirement or those requiring water only for toilet

hygiene, inc1ude pit latrines, pourflush toilets, composting toilets, and their various

adaptations. Those which require at least yard or household pump inc1ude sel'.ic tank and

vault. More expensive systems such as cistem-flush toilets with conventional sewerage or

septic tanks and soakaways are technically feasible when an in-house connection is

available.9

In the context of the case study, the in-house connection is limited and water is

usually bought or fetched from communal handpumps and hence, hand-carried. Though

some households on both the transition and water zones have water connections from the

city lines, water coming from this source is not consistently available and is normally

collected and stored in large drums. For the majority of the households carrying water to

their homes, the distance trave1ed by the household member fetching the water from the

handpumps can be as far as 400 meters. Thus, options requiring individual in-house

con~~ons or a large amount of water for disposai are not feasible. Options are limited

"Ibid.• el al.,1980, p.37.
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to systems that require at the most communal standpipes or handpumps for water service

levels. Other systems that require no water or those in which water is used only for toilet

hygiene are highly favorable.

.. Accc:ss to Communal Toilet

The analysis of the provision of communal toilet to the coastal communities

indicates that the households' access and proximity to communal toilets is an important

factor influencing its acceptability to the community. From a technica\ point of view,

communal faci!ities may be considered the most feasible low-cost alternative for providing

sanitation to the coastal siums. This facility can serve many people and is more economica\

on a per capita basis than are individual household facilities. This system consists of a

number oflatrine cubic1es v.ith shower, laundry and c10thesline facilities in sorne cases.10

With this option, facilities can be built on more suitable areas, and any waste

disposai system, whether on-site or off-site systems, can be used as is technica\ly

appropriate. When communal sanitation facilities become an acceptable option,

determining the most strategic location of the facility is essential. The physica\ layout of

the coastal communities is characterized by dwelling units built on mudflats and extending

towards the open waters. In this context, the capacity of the facility and the distance the

us':!" bas to travel from his home to the toilet are among the important factors to be

considereJ.

As discussed earlier, with environmental considerations, the nearer the location of

the faci1ity is to the surface water, the fewer become the options for waste disposai. The

adverse ground conditions make other options technica\ly unfeasible to operate, and

increase the cost of those systems which are applicable. In cases wherein a large

percentage of the population is located above the water, determining the best site for the

faci1ity involves the analysis of tradeoffs among accessibility and convenience ofusers, the

target number ofusers and the cost of construction.

10 Gunnerson, 1982.
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The success of providing communal toilets does not merely depend on the ideal

location and construction of the facilities. Experiences with the use of communal

sanitation facilities also show that such options requires a high level of regular cleaning

and basic maintenance. As in the case of the coastal communities, people prefer to use

their individual overhung latrines or defecate on the surface waters than to use dirty

communal toilets. The use of communal sanitation facilities becomes successful if there is

a reliable party responsible for its maintenance or if there is a strong sense of community

responsibility.

Co Social and Cultural Factors

Sanitation systems, even when they are properly designed, may not be appropriate

when social and cultural factors affecting sanitation and hygienic practices of the

community members are not considered. For instance, technologies involving re-use of

excreta are unfeasible in communities where sight or handling of waste is culturally and

socially unacceptable. In the same way, dry technologies are inappropriale for

communities which prefer water for toilet hygiene. For the analysis of attitude in sharing

toilet facilities, the level of privacy required by the community is essential. Cultural

attitudes towards defecation vary; but genera\ly, it is regarded as a private persona! act. In

communities tbat require a high level of privacy, the design of communal facilities should

provide for these requirements.

Acceptabi/ity ofWastehandling

Sorne sanitation systems such as composting toilets and bucket latrines require

wastebandling and re-use of excreta. Waste to be transPOrted cao either be the fresh

excreta itsclf or decomposed excreta. The bucket latrine involves the handling of fresli'"

excreta, making the system more prone to unsanitary wastehandling. The composting

toile!, on the other band, involves the handling of waste only when the excreta bas been

transfonned into non-offensive, Jess harmfuI humus. Culturally, the most important

distinction in the choice of the sanitation systems is dependent on whether the community
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regard human excreta as a valuable resource or view it as an unpleasant and dangerous

waste product. Il

In the context of the case study, wastehandling is culturally unacceptable. For the

community, it is best to dispose of the excreta right away. When asked about the

potentials ofwaste reuse, respondents c1aimed to be uninforrned about the possibility. This

inevitably rejects options requiring wastehandling.

User Hygienic Practices

The material used tor anal c1eaning affects the choice of technology. In the

sanitation systems surveyed, the systems can be categorized as dry or wet systems. Dry

systems, such as the composting toilets, do not a1low the use ofwater. When water is used

for anal c1eaning in pit latrines built in low-permeable soil, poor perculation and water

logging occurs. In wet systems such as the pour-flush ano cistern flush toilets, solid

materials such as rocks, mud balls, corn cobs, stones and sticks cannot be used since these

materials would cause blockage problems.

In the context of the coastal communities, water is the preferred rnaterial for anal

c1eaning. This may be attributed to the fact that water is available to the community and

that paper and other solid materials are discouraged from being tbrown into the bay to

prevent further pollution. For those households with toilets and treatment tanks, water

and sometimes toilet papers are used. This consideration favors wet systems or L'tOse

w1ùch a1low the use ofwater at least for toilet hygiene.

Privacy Requirements

Privacy requirements of community members should be considered, especia11y in

the provision ofcommunal toilet facilities . Such requirements include how many users are

served by the facility and how the users are grouped and assigned to use and maintain a

" Uno Winblad: and Wen K1lama. sanitat!on Withou! Water. Monograph (Stockholm: SWedish
International Oeve!opment Authority, 1980). p. 23.
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particular toilet cubicle. The World Bank studie~ on sanitation identified three basic

approaches to the design of communal sanitation blocks. 12 The first is to have a a highly

public system, in which any user can enter any toilet compartment not in use at that time.

Related to this is the separation of facilities for male and female users. The second is to

provide a cubicle within the communal block for the exclusive use of one household. The

third approach is a combination of the first two types, in which a public sanitation block is

provided but reserved for the exclusive use of a large kinship group. The kinship group

can be composed of several households that may belong to a patrilineal affinity or can be

through camaraderie among neighbors.

In the context of the case study, experience shows that providing a highly public

toilet is not at ail feasible. Misuse and poor maintenance resulted since the facility is not

owned by any household. Another problem associated with this approach is the non­

acceptability of household members to share the facility with other households. Toilet

aetivities are considered as very private, thus, sharing the same facilities with strangers is

not at ail favorable.

The second and third approaches are more feasible, as compared with the first

design, since the household can guard and maintain their "private" facility. This is

manifested in the case of Barangay Pagkakaisa, where the existing communal toilets are

being used and maintained by the households living near the facility. However, the second

approach, in which one cubicle is assigned to one household, is more expensive and

unrealistic. In the coastal communities with very high density, it would be difficult to find

enough space in the more elevated sites to provide ail the toilet cubicles necessary. The

t1ùrd approach appears to be more realistic, since a lesser number ofcubicles is provided.

However, the type of social grouping per communal block will have to assessed weil for

this approach to be feasible.

'2 Kalbermatten, et.al.,1980, p.141.
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Sanitation S"stems
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Figure 6.1: Preliminary Comparative Analysis ofLow-Cost Sanilation Systems

•

Based on the discussion above, the important considerations for the provision of

sanitation systems, whether individual or communal facilties, in the coastal communities

of Puerto Princesa are summarized below. The preliminary comparative anaIysis of low­

cost sanitation systems based on these criteria is shown in Figure 6.1.

• Sanitation systems should be fel:sible in areas with adverse ground conditions to

avoid contamination ofsurface soil, ground water and surface water.

• System should be applicable to hi~ density settlements.

• System should require minimum ':vater, with communal stand pipes or

handpump as the highest water seIV1ce level.

• Waste or s1udge collection, ifrequired, should not involve large vehicles or

large equipment.
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• System should not require wastehandling, most especially handling of fresh

excreta.

• Water can be used for toilet hygiene.

In the provision of communal toilets, special considerations include the following:

• In determining the location of the facility, the access and proximity of

households especially those located on the water zone shou!d be considered.

• Proper use and maintenance of the facility can be achieved iffacilities are

exclusively used by a group ofhouseholds.

• Household groupings based on kinship or camaraderie among neighbors are

favorable.

6.2 SANITATION SYSTEMS OPTIONS

Among the criteria developed, feasibility under adverse ground conditions is the

most important consideration which inevitably limits the options for the community. This

factor eliminates on-site options such as the pit latrines, aqua privy and septic tanks.

Hence, sanitation systems which can be built above the ground or those without soil

requirements are favorable for the community. Included are the composting toilets, bucket

latrine, vault and cartage, shallow sewer system and the small bore sewer system. The

foUowing discussion identifies the limitations and potentials of these sanitation options in

their application to the case study.

a. Composting Toilets

Composting toilets are classified as dry, on-site systems, which have no soil

requirements, and can be built above the ground. 13 They can he used under the most

difficult soil and ground water conàitions. 14 The term composting bas been defined as a

biological process for converting organic solid .vastes into a humus like product whose

"Gunnerson, el al, 1982, pp.40-41 .

,. Winblad, 1980, p.3.
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chief use is as soil conditioner." The composting process is anaerobic and requires

several months, preferably a year, to make the compost safe for use as a soil conditioner.

Composting toilets can be classified into two major types, namely he continuous

and the double vault composting toilets. The continuous composting toilet consists of the

composting chamber situated immediately below the squatting plate. The chamber has a

sloping f100r above which is suspended inverted U or V shaped channels. Grass, straw,

ash, sawdu:t and easily biodegradable household refuse as well as excreta are added to the

composting chamber. The composting material slowly moves down the chamber and into

a humus vault, from which it must be regularly removed. 16 Figure 6.2 illustrates this

type.The double vault composting toilet has two adjacent vaults, one which is used until it

is about 3/4 full, when it is filled with earth and sea\ed, the other vault is used. Ash and

organic matter are added to the vault before it is sea\ed to absarb odors and moisture. The

tanks are paved and are constructed above the ground sa as not to be submerged by

rainwater.

The composting toilet, which can be built above the ground is technica\ly feasible

in the three zones of the community. Application of this system, however, is critica\ in the

transition and water zones. Within the transitional area, careful design and construction is

required to avoid water infiltration into the composting chamber. One version of the

composting toilet, ca\led the Vietnamese toilet, as discussed in Chapter 3, is considered

the only toilet system that functions well in the swampy and floodprone areas. It consists

oftwo tanks for dry and anaerobic composting, built above the groundl7 The construction

of the composting vault suspended or supported above the water is theoretica\ly feasible

'·C.G. Golueke, Composting. (Emmaus: Rodale Press, 1976), as quoted in, Wllold Rybczynski,
Chongrak Polprasert, and Michael McGany Low Cos! Technology Options for Sanltatlon' A stalQ:Of-the­
Art Review and Annotated Bibliooraohy. (Ottawa: International Oevelopment Research Centre, 1978),
p.16.

'°V'Jilold Rybczynski. Chongrak Polprasert, and Mi.:hael McGarry, Low Cos! Technology Options
for Sanjtatlon: A stalQ:Of-the;;Art Review and'Annolated Biblioo@phy, (Ottawa: International Oeveloprnent
Research Centre. 1978). p.18.

17 Nlrnpuno, pg.275-276.
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but would .equire innovation and additional cost. Watertight vaults can be prefabricated

locally using labor and materials available within the community. However. no lield report

supports this assumption and hence. it would require an on-site application to test the

feasibility of this system.
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o reastble but condlllonal
o no! fenstble
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.~

g ! li
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Figure 6.2: Continuous Composting Toi/et
(adaptedfrom Kalbennatten, et.cl., 1980)

Table 6.2: Evaluation ofComposting ToI/et

•

The composting toilet in general does not disturb the ecologica1 balance of the

environrnent as there are no dicharges of excreta into water bodies, ground water or soil.

When the excreta are finally returned to the soil, they have already been transfonned into

humus through the decomposition that took place in the receptacle. However, although

environrnentally feasible, the acceptability of the composting toilet is lirnited by social and

cultural factors. The use ofcomposting toilets in general is successful when they receive a

high degree ofuser care and attention and where wastehandling is acceptable.
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In the conte;.,.1 of the coastal siums. wastehandling is rejec:ed by the community.

thus. making the systc;n not acceptable. Another limiting factor is the use of water for

toilet hygiene by the community members. The composting toilet, being a dry system, does

not allow the use of water. These factors restrict the application of composting toilets in

the case study. The eva:uation ofthis system is summarized in Table 6.2.

Other systems. such as the bucket latrine, the vault and cartage system. the shallow

sewer systems, and the small bore sewer system. are classified as off-site systems in which

excreta are collected from individual houses and carried away from the plot to be treated

and disposed of in another site. In theory, these options are feasible since problems of

excreta being disposed directly to the surface waters and in soils with high groundwater

levels are avoided. However, in these systems excreta will have 10 be disposed of safely

somewhere else or will have to be re-used.

b, Bueket Latrine

Among the off-site sanitation systems, collection of excreta in buckets, pans and

baskets is a common practice throughout the world. Whatever the mode of collection, the

principle involves defecation into a container which is removed for disposai at frequent

intervals into local surface water bodies or on land. This is the cheapest method for

excreta collection in terms of capital investment; it is highly flexible and does not require

any major capital ouday by the householder. 18 Figure 6.3 iIlustrates a typical bucket

latrine.

In the context of the environmental and community physical factors, the bucket

latrine is technically feasible in the coastal communities, even in the transition and water

regions. The technology can be easily built or provided, it requires no water for operation

and can be used in high density settlements. However, problerns associated with social

and cultural acceptance ere involved. Major restricting factors in the usage of the bucket

latrine in the communities are the rejection ofwastehandling and the use ofwater for arm1

'"McGarry. 19n, p.254.
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c1eaning. Furthermore, the literat~re review indicated problems such as odor, insects,

spillage and unsanitary conditions at the collection and transfer points, in the actual use of

this system. Problems of transporting the excreta are amplified in the case of coastal

communities where access is difficult. Though it is possible to make severa! improvements

to the normal bucket latrine system by providing facilities for washing and disinfecting the

buckets and by covering collection buckets with tightly fitting lids, it is still difficult in

practice to ensure that the system is operated satisfactorily.19 In tbis context, as

summarized in Table 6.3, the usage of the bucket latrine in the case study is not feasible.

squlllling plaie

1". .......\ .. :
'r''--'-'-i:-il~_~-=-111 bu<ket

chamber

Figure 6.3 : Bucket Latrin#! (Broom#!.1986)
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Table 6.3: Evaluation ofBuck#!t Latrin#!

•

c. Vault and Cartage System

The vault and cartage system is composed of a low-volume water flushed toilet

which discharges into a sealed tank or vault in wbich the waste is stored for a few weeks.

It is then emptied by a vacuum suction tanker and taken away for suitable disposai. The

'·Ibid.• 19n, p. 254.
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vault and cartage system overcomes the probJem of the frequent emptying experi~nced

with bucket Jatrines20 This system is illustrated in Figure 6.4.
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Figure 6.4: Vault and Carlage System Table 6.4: Evaluation ofVault and Cartage System

•

The application of this system in the coastal communities is environmentally

feasible since the system can be built above ground. However, like the composting toilet,

constructing the vault above the water involves innovation and this assumption has to be

verified through further studies. Other factors favoring this system are its feasibility in high

density settlement, no handling ofwaste by the users and minimum use ofwater.

Factors limiting the application of this system are the requirements for waste

collection and for a highly efficient organization for regular collection services. Normally,

""Cotton,et al., 1991, p. 85.
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latge collection vehicles arc used to empty the tank. But in the case of coastal

communities, where vehiC'llar access is impossible, improvisation on the collection vehicle

can be done. In areas. where access is difficult, smaller collection vehicles such as hand-or

animal drawn carts with manually operated diaphragm pumps or small mechanically or

electrically operated vehicles fitted with mechanically operated pumps can be used.

Another option for this case is a pipe connection to an accessible communal vault.21

Though the vault system requires a minimum amount of water for maintenance, it is

expensive to operate and requires a highly efficient urban local authority to organize

regular vault emptying. Thus, the application of the vault and cartage in the case study is

feasible as long as access to waste collection is provided. The summary of the evaluation

ofthis system is shown in Table 6.4.

d. Shnllow Sewer Systems

Among the sanitation systems included in this evaluation, the shallow sewer system

proves to be the most feasible. Also known as the small diameter sewerage, this system

has emerged as a result of adapting the design standards of the conventional sewerage to

suit the physical conditions of urban low-income settlement, such as adverse ground

conditions, high settlement density and high water consumption.22 The system is designed

to accept all household wastewaters, excreta, toilet flush water and sullage in their fresh

state for off-site trcatment and disposai.

As applied in the urban poor in Brazil23
, the system consists of small diameter

pipes, normally 100 millimeters, laid on fiat gradients in shallow trenches. They are usually

laid in backyards and narrow back alleys. Inspection chambers are built at interva1s a10ng

the length of sewer Iines to facilitate house connections and provide access for

:l1 Gunnerson,et. al, 1982, p.118-119.

:l:Sinnatamby. 1990, p.146-147.

'"For detailecl description of the shallow sewer system in Bra2iI, see for example: Cheri Hart,
'Classy 'Condo' Sewers for Bra2i1's Urban Poor, UNDP. March 1991. pp. 16-20. For detailecl information
regarding the design, operation and maintenance of shallow sewer systems, with relevant case studies.
see for example UNCHS, • The Design of Shallow Sewer Systems'. Nairobi, Kenya. 1986
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maintenance. Once the shallow seweI emerges from the blod:, various options exist: it

can be connected to a conventiollal sewer, to a communal septic tank. or discharged

straight into waste ponds. The choice depends on the site"· Figure 6.5 illustrates the

typica11ayout of this system.
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Figure 6.5: Shal/aw Sewer System Table 6.S:Evalua/ion ofShal/ow Sewer System

•

ln the context of the coastal communities, the application of the shallow sewer

system is more advantageous than the other options discussed earlier, as shown in Table

6.5. It is feasible in th~ three zones of the community, since the small diameter pipes cao

be laid even on site with adverse ground conditions and undemeath the walkways built

above the water. ln this set-up each household, even those located above the bay, cao

2'Hart, 1991, p.18.
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have pourflush toilets connected to the small diameter sewer lines. For waste treatment,

the small diz"1eter sewer lines can then be connected to the city main sewer, if possible, or

to communal septic tanks which can be built on ~ites with favorable ground conditions.

Other factors favoring this system inc1ude its feasibility in high density settlements

and a minimum water requir(.ment. It can be used with low-volume pour-flush toilets in

areas where the water supply is standpipe level of service. The system requires no manual

handling of waste and allows the use ofwa;er for toilet hygiene.

A significant advantage of the shallow sewer system not found in the othl'r options

is the simultaneous collection and treatment ofwastewater with human waste. The system

does not rely on large quantities of flushing waters for their trouble-free operation but on

the high frequency with which wastewater can pass through them. 2S With the use of the

this system, the large amount ofwastewater is disposed ofproperly.

e. Small Bore Sewer System

The small bore system, like the shallow sewer, is an improvised version of the

sewerage system which has incorporated the requirements of high density, low-income

communities. As shown in Figure 6.6, it involves the upgrading of systems using on-site

leach pits or soakaways, such as the septic tank, by connecting them to small bore sewer

systems so that their partially treated effluents are removed for treatment and disposed of

otT-site.26 Such upgrading is possible when the level of water consumption increases, as a

result of an increased or improved water supply in the community. With the effluent

conveyed in a small bore sewer system partially treated, lower water flow velocities are

required to prevent solid deposition within them. Hence, small diameter pipes are used and

are laid at flatter gradients.27

2:lSinnalamby. 1990, p. 150.

:8 lbid., 1990, p.144.

., Ibid., 1990, p.144.
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L'ke the shallow sewer system, the small bore sewer can be built even in adverse

ground conditions since waste is transported to another site for treatment. It can be

applied in higi density communities. requires no wastehandling or manual transportation

of waste, allows the usage of wat.:r for toilet hygiene and incorporates the disposai of

waste water. One limitation it has, however, as compared with the shallow sewer system,

is its ~sibility in the water zone. Since this system entails the usage of on-site systems

such as the septic tank for each household, the construction of such tanks above the water

is technically not feasible. An alternative for this is the incorp\lration of the shallow sewer

system applied in the water zone with the small bore sewer applied in the transition and

dry zones. The evaluation ofthis system is summarized in Table 6.6.

Pournush
loilel

Figure 6.6: Small Bore &wer System
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Table 6.6: Evaluation ofSmall Bore &wcrSystcm

•
This chapter cited the factors influencing the selection of sanitation technologies

for the case study. Factors include environmental, community specific physical. social and

cultural factors. Environmental factors, such as the condition of the surface water and

soil are considered as the preliminary factors for the selection of sanitation technologies

for the case study. Conditions of the surface water justify whether the practice of
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disposing of waste into the water is still acceptable. Th~ soil conditions of the site,

characterized by high ground water level and poor permeability, favor those systems

without soil requirements and those that can be built above the ground.

The other essential factors include community specific physical, social and cultural

factors. Physical factors include community access networks, access to water supply and

communal toilets. The poor access networks in the community limit options of those

technologies not requiring the use of large trucks to collect sullage or waste. The level of

water service in the community, consisting mostly of hand-carried water supply from

communal standpipes or bought from neighbors, limit options not requiring in-house water

connection. Social and cultural factors, on the other hand, includ~ the user's requirements

such as acceptability ofwaste handling, hygiene habits and required privacy level.

In the evaluation of the various sanitation systems based on the developed criteria,

it can be concluded that the options for the commt:nity are narrowed down to those

systems that can be built even with adverse ground conditions. These options include the

composting toilets, the bucket latrine, the vault and cartage, the small bore sewer and the

shallow sewer system. Social and cultural factors eliminate the bucket latrine and the

composting toilets. The vault and cartage options are potentially feasible, except in the

water zone, as long as the access to waste collection is provided. The application of the

small bore system is only feasible within the elevated and transition zones ofcommunity.

Among the systems Jiscussed, the shallow sewer system proves to be the mos!

appropriate based on the developed criteria.
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CONCLUSIONS AND RECOMMENDATIONS

This final chapter summarizes existing sanitation and environmental problems in

coastal and waterfront communities and those on low-lying areas. enumerates the

important considerations for the provision of sanitation systems in these communities. and

identifies the feasible sanitation systems. Il also provides genera! recommendations for

future studies related to this research.

7.1 SUMMARY OF EXISTING SANITATION PROBLEMS

Findings from the literature review of severa! examples of coastal communities

presented in Chapter 2 linked health and environrnental problems to a lack of sanitation

facilities. In coastal and waterfront communities, disposai of the human waste into the

surface water or ground without treatment is prevalent. This traditional habit has become

unhygienic since there are cases wherein the surface water is also the source of water for

drinking as weil as for persvnal and domestic cleaning. Such praetice is also becoming

questionable in communities with increasing densities. In other communities. the surface

water is stagnant, thus the pollution problem increases. Aggravating this problem is the

disposai of other domestic wastes, specifically wastewater and solid Waste, both bic­

degradable and nonbiodegradable, into the surroundings.
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The analysis of sanitation in the coastal communities of Puerto Princesa derived

similar findings. In the absence of sanitation facilities, particularly in houses built on the

transition and water zones, disposai of human waste without treatment into the mudflat

and bay is the common practice. It is favorable that the water of the bay is not consumed

for drinking. However, disposai of excreta without treatment is not justified, especially in

the transition areas where accumulated solid waste obstruct natural flushing of the waste

by the current, thereby leaving the excreta exposed.

With health and environmental problems arising due to unsanitary conditions in

these communities, what are the alternatives for disposing of human waste safe1y? In

providing sanitation systems, what are the essential factors tO be considered? In identifYing

the key considerations for the provision of low-cost sanitation systems in coastal

communities, it is necessary to analyze the environment, community structure and

available services such as water supply, collection of waste water and solid waste. In this

analysis, the classification ofthe coastal environment into three zones defined in Chapter 5

is used as an important tool to be able to iaentilY the problerns c1early. These zones

include the dry, transition and water zones, which are based on the location of the houses

within the coastal site. Through this analysis, it was derived that existing conditions and

the essential consideration for the provision of sanitation systems vary among the three

zones.

7.2 KEY CONSIDERATIONS IN THE PROVISION OF
SANITATION SYSTEMS

The derived key considerations include environmental factors and community­

specific physica1, social and cultural factors. Environmental requirements such as the

condition of the surface water and ground conditions are the preliminary considerations.

The condition of the surface water determines the acceptability of disposing of untreated

human waste into the surface water. The prevention of such a practice becomes urgent

when any ofthe following conditions occurs:

• community density is high in relation to the natural threshold ofthe surface water;
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• surface water is consumed for drinking by the community;

• feces are deposited on the ground and not directly into the water; and

• surface water is stagnant or there is not enough current or tide to disperse and

dilute the waste.

In determining alternative means to dispose of human waste. the basic problem

with the provision of sanilation facilities in coastal communities, as illustrated in the

literature review and case study. is the adverse ground conditions of the site. The site of

these communities is characterized by the low permeability of the soil. and the high

groundwater level to the extremes of presence of surface water. Technically. This condition

inevitably limits sanitation options to those whi::h require off-site treatment of waste or

those which = be built above the ground.

Other essential factors affecting the choice of sanitation systems include the

available services within the community such as water supply service levels, the means of

disposing ofwastewater and solid wastes. and the access networks within the community.

Water supply is limited in most coastal communities. Sullage or wastewater collection

does not exist, hence They are disposed of into the ground or surface water without

treatment. Garbage collection is also a problem, thereby increasing the pollution of the

water. Circulation networks within the community consist mainly ofnarrow footpaths and

walkways on stilts. making access for collection of waste difficult. Whichever sanitation

systems are considered feasible, based on the considerations discussed above, should

however, be socially and culturally acceptable to the users.

7.3 RECOMMENDED APPROACB IN THE SELfCTION OF
SANITATION SYSTEMS

With the essential considerations for the provision of sanitation systems in coastal

and waterfront communities identified, two general stages of selections are recommended.

The first stage ii:volves the selection between communal or individual toilets. Communal

facilities involve the construction of severa! toilets built in one location, shared by a
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llumbcr of houscholds, whilc individual facilities rcfcr to the construction of toilets for

cach houschold. The sccond stage is ùetermining the appropriate means to dispose of and

trcat the human waste, whether through individual household or community network

sanitation systems. Individual household system involves on-site treatment of waste.

Community network, on the other hand, involves a collective system, in which waste is

collected from severa! households and transported to another site for treatment. The

important considerations for both stages are summarized below.

Stage 1: Communal Toilets vs. Individual Toilets

Provision of communal toilets has been considered the most common and

tcchnically feasible approach. as in the cases of the coastal communities reviewed and in

the case study. For the local govemment and projeet planners, provision ofthese facilities

simplifies the problem since the toilet blocks can be built on more stable areas, particularly

on sites with favorable ground conditions where there are more feasible options for the

treatment of waste. This approach however, proved a failure in most of the coastal

communities reviewed due to poor access and the proximity of the facility to users and

poor maintenance. When this option is preferred, the considerations discussed below must

be assessed weil.

A critical aspect in the planning stage of pr,)viding communal toile.s in coastal

communities is determining the most strategie location of the facility, considering

accessibility and proximity to the users. In most cases, a large percentage ofhouseholds in

the communities has encroached on the water, so that their proximity to the ideai sites for

the facility is lle"reased. 1 As analyzed in the case study, toilet blocks are located at

elevated areas where it is easier to provide excreta disposai system. Thus, determining the

most strategie location for the facility involves the analysis of trade-offs between user

accessibility and convenience and the cost of the facility.

, ln worse conditions. as manifested in the case of Barangay Matahimik, the local govemment
provided only one toilet block. consisting of six stalls. Households located wlthln the water zone !raVel
more than 400 meters to reach the facility.
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Compounding the difficulties \Vith the provision of communal toilets are usage and

maintenance problems. Public toilets seem to belong to no one and thus there is very littlc

commitment by the individual users to keep it clean and opcrating properly.' Provision of

communal toilets requires a high level of maintenance for proper operation. A well­

organized community group can be an important tool for this requirement. This can be

achieved by assigning the facility to a group of households who will use and maintain it

exclusively. Grouping the households based on extended families and/or camaraderie

among neighbors is effective.

Provision of individual toilets, on the other hand, involves a more complex set of

requirements, since it is difficult to provide exereta and effluent treatment means for toilet

facilities built above the water and mudflats or other low-Iying areas with high

groundwater level. In a prototypical coastal eommunity, as in the case study, conditions

vary in each zone, hence technieal modifications and adaptations should be made

depending on the specifie location of the proposed toilet. The selection of waste

treatment and disposaI systems are discussed below.

Stage 2: Selection of Sanitation Systems

Considering the environmental and community physical factors common in coastal

communities, requirements for sanitation systems can be summarized as follows: feasible

in areas with adverse ground conditions, specifica1ly impermeable and unstable soils with

high ground water; feasible in high density areas; requires minimum water; and does not

require large equiprnent for waste collection and transportation.

The adverse ground conditions inevitably reslrict the use of on-site or individual

sanitation systems that require favorable ground conditions. As manifested in the use of

the septic tanks in kampung settlements in Jakarta and in the coastal communities of

Puerto Princesa, the problems associated with the use of this technology include the

2Kalbermatten. et. al., p. 140.
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following: jloor permeability and high groundwater level, re~ulting in non-functioning of

the system; contamination of groundwater, especially sources of drinking water, which

eventually result in the transmission ofdiseases.

ln dealing with high groundwater level, sorne on-site systems are technically

feasible, namely: the double pit and raised pit latrines; the cesspool as used in the /dong

settlements of Bangkok, Thailand; and the Vietnamese composting toilets. Important

considerations in the construction of improved versions of the pit latrine are the

prevention of contamination of nearby water supplies and their application only in low­

density settlements. With cesspools, a1though originally designed for areas with high

groundwater level. the access of toilets for regular collection of sludge is required. For

composting toilets, which can be contained above the ground, water infiltration into the

vault must be prevented; wastehandling and a high degree of user care and attention are

required.

Because on-site technologies are individual household systems, it is difficult to

provide toilet in houses built above the waters. The improved versions of the pit latrine

and the cesspool, which rely on soil infiltration are definitely not feasible in the waterzone.

No field report supports the actual construction of composting toilet tanks above the

water, and therefore this requires further research to check its feasibility.

Off-site systems such as the bucket latrines, the vault and cartage, the shallow

sewer and the small bore sewer are feasible. The bucket latrine is used in coastal

communities as in the case ofthe watertowns in China. This option, however, requires that

waste re-use be a great demand in the community and that excreta-handling be socially

and culturally acceptable. The vault and cartage system is theoretica1ly feasible but no

documentation supports its aetual application in coastal cornmunities. Like the composting

toilets, the prevention ofwater infiltration fito the tank is critica1 in the construction ofthe

vault on ground with high groundwater level. The application of the vault and cartage

system in the waterzone requires innovation and further study.

The two modified versions of the conventional water-bome sewerage, name1y the

shallow sewer and the stnaIl bore sewer systems, are two feasible options in coastal
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communities. These systems can be built on sites with adverse ground conditions, they

require minimum water, they can be applied in high density areas and they do not require

access for large trucks or equipment for the collection ofwaste. The shallow sewer system

is applicable in the three zones, since the small diameter sewer lines can be laid down on

shallow trenches and can extend undernc..th the wall..-ways above the water. With this

option, pour-flush toilets can be built above the water with the small diameter sewer

collecting the waste. The sewer lines can then be conneeted to the main sewer, if

available, or to a communal septic tank built on more favorable ground for waste

treatment. The small bore system, on the other hand, can upgrade the existing septic tanks

and make them funetion properly, by conneeting the tanks with small diameter sewer lines.

However, this system cannot be applied on the water zone, since construction of tanks

above the water is not feasible. One approach is to apply the shallow sewer in the water

zone and conneet it to the small bore sewer system in the dry and transition zones.

The sanitation systems, identified as options based on the preliminary

considerations developed in this thesis, cannot be considered completely feasible in any

coastal or waterfront site. Since a sanitation program is on a project-to-project basis,

special considerations and modifications of options may be necessary, depending on the

requirements of a specifie community. From this preliminary selection phase, community

specifie economic, social, cultural and institutional requirements should be considered

before the final selection is made and before the selected option is implemented.

7.4 FINAL REMARKS

In the overall analysis of the existing sanitation and environmental conditions of a

prototypical coastal community, it has been observed that the closer a household is to the

waterzone, the more adverse the ground conditions become, and the more Iimited

community services are in terms of access and circulation networks, water supply,

wastewater and solid waste collection. Under these conditions, the sanitation options are

decreased.
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The approach to improve sanitation conditions in coastal and waterfront

communities and those in low-lying areas may involve more than one option or a

combination of IWO or more systems, depending on the location of the proposed facilily

within the coastal site. In sorne cases, it may be necessary to use less perfect solutions that

can be incrementally improved as other existing services are improved and those lacking

are provided. Household connections for the water supply, for instance, can be made

available in sorne areas of the communily if it is necessary to make one sanitation system

feasible. Walkways and circulation networks can be upgraded to allow small earts to pass

through to provide access for waste or sludge collection and transportation. In cases

where access improvement is not possible, improvisation of collectior. vehic\es can be

done, such as small hand-drawn or animal driven carts tbat can pass though the existing

walkways. The trade-offamong these options will have to be studied properly.

In any sanita:ion program, technologies may be identified as appropriate, but if the

application does not inv·.)lve information, training of communily members and

mobilization, the project will be a failure. Many sanitation programs are planned and

executed by govemment bodies, and few are succr.3sful due to the failure to convince and

educate the people of the importance of sanitation and the need for an active

cooperation.3 Education factors play a very important role because it is only through the

basic understanding of the need for sanitation can the people be mobilized for its

implementation: Critical to the coastal communities is the need to inform the communily

members about the health and environmental hazards caused by their traditional practice

ofdefecating on the surface waters. It is only when they understand the consequences of

the unsanitary conditions they have that they will be willing to change their habits.

When new sanitation technologies are introduced, planners must find ways to bring

the project into balance with communily knowledge, attitudes and behaviors relating to

health and sanitation.S The proposed system should not be too complicated for the user to

"Nimpuno. 1984, p.282.

'Ibid.. 1984. p.279.
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operate and maintain. It should not require radical behavioral changes that the community

will eventually reject il. And most importantly. community training provided will ensure

that the skills required to construct and operate the improved facilities are within the local

capability. These requirements emphasize that usage and sustainability are critical to the

success of sanitation projects. Unless facilities are suitable for the people using them and

unless the technologies are affordable and efficient, the facilities will remain unaccepted

and underused.6

5Yacoob, etaI., 1992, p.S.

"Ibid., etai., 1992, pA.
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Table I.a : Household Mobility Indicators
Coulai Communities. Puerto Princesa. Philippints

Duration No. or Cununulalh"e

1l00sch0lds No.

10 )'cars & up
9 years - 10 ycars
7 years - 8 years
5 )'ears -6 years
2 years - 4 years
7 monlhs·2 )'ears
Imonlh-6monlhs
nol slalcd
Tolal

1412 1412
191 1603
268 1871
254 2125
354 2479
322 2801
163 2964
9 9

2973

Pcr«nl.gc

p<r I><"'el
47.49%
6.42%
9.01%
8.54%
11.91%
10.83%
5.48%
0.30%

100.00%

CummulalÏ\"c

Ptrctnl.gc

47.49%
53.92%
62.93%
71.48%
83.38%
94.21%
99.70%
0.30%

aererenoc: Puerto Prineesa Cily Survey, May 1992

Table I.b: Household Mobility Indicators per Community
Coasla1 Communilies, Puerto Prinœsa, Philippines

%

9.49"/0

5.06%
6.33%

0.32%
0.32%
0.00%

38.92%

39.56%

100.00%

Rd'erenoc: Pua1<> Prit>c<aa City Surwy, May 1m.

9 4.92%1 0 0.00%1 0 0.00%1 0 0.00%1 0

9 4.92%1 15 6.02%1 Il 2.83%1 19 5.64%1 10

18 9.84%1 10 4.02%1 44 11.31%1 51 15.13%1 8

29 15.85%1 1 0.40%1 5 1.29%1 34 10.09"A.1 8
27 14.75%1 11 4.42%1 44 11.31%1 42 12.46%1 8
15 8.20%1 13 5.22%1 35 9.00%1 48 14.24%1 12

10 5.46%1 9 3.61%1 31 7.97%1 49 14.54%1 11

66 36.07%1190 76.31%1219 56.30%1 94 27.89%1147
No. % 1 No. % 1 No. % INo. % 1 No.

183 100.00% 1249 lOO.tX)%1389 100.00%1337 100.00%1204

Tlllum.IY 1S.1.lde IOlllonllP"Il,".IIU.."nlll IMlbuhl



Table 2 : lIousehold l\Ionlbly Incorne• C()~lst~1 Slwl1s.}>ucrto Princcsa. Palawan. Pllilippincs

Incomc R:ln~c No. of PercenL,ge
Philippine Peso Cnnndinn Dollars Households

1 I.UOO SO.05 S4S.45 344 1O.UO%
1.001 2.0UO S45.50 S90.91 768 22.33%
2.001 3.000 $90.95 S136.36 832 24.19%
3.001 4.000 $136.41 $181.82 401 11.66%
4.001 5.000 $181.86 $227.27 519 15.Q9%
5.001 6.000 $227.32 $272.73 178 5.18%
6.001 7.000 S272.77 $318.18 III 3.23%
7.001 8.000 $318.23 $363.64 84 2.44%
8.001 9,000 $363.68 $409.09 51 1.48%
9.001 10.000 $4C9.14 $454.55 6' 1.95%
10.001 up 454.5909 up 72 2.09%
undccl:lfed 12 0.35%
TOTAL 3439 100.00%

68.19"_ &Iow poveny Linc:

Rcflo."fCtlC'C: Puerlo Prinecsa Cil)' Survey. May 1992.

Table 3: Households Dependent on Fishing Livelihood
Coa.<t:d Communities, Puerto Princ:csa. PoJowon. Philippines
Community No. of Tot:ll No. of

Fishcrmcn Households
Pcrccnt:lgc

•

Matahimik. ..... 77. .::~:::49,I::<.::'':.:;:..~~·~~'}!.:·,k)
Taglll11pay 40 185 21.62%
Sc.,sidc 121 248 48.79%
Bagong Pag-asa 66 398 16.58%
Li"':lIlang 38 365 10.41%
Mabuhay 81 204 39.71%
Pag'k:ik3iSii •.:.· .••.·..·.•·.•.:.• ·.T.:.~.· .•••.··.i.:.·.·.•.·.l.·S.. 6.·.··.·...•.··.•..•:::T.·..•.•..:.~..·•.·.:.·..:.;.;;.··.2.·9.·.·•.7..·.;;.;.;Jg.•:.iEr.:.·.;.·•..~.2."i5.=3.·.·r.; J'_X;.•F.:
: - _ .. ".,_." ,:;:~:.,::::.:~ .. ~ ..~_.. . ~ _.- -~. ~ . -~- ~

Bagong Silang 248 457 54.27%
MancL,mgat 171 326 52.45%

Tot:ll: 998 2973 33.57%

>: Community Case Studios
R.r=n«:: Puerto Princ= City Survey. May 1992.

Table 4: Population per Cornmunity
Coosl:l1 ShmlS, Puerto Princcsa, PoJoWlll1. Philippines
ommunity No. of Persons No. of Households

M~~~~.mJ~.:::~::~ ~,:b :,::-:::::~ :nntx::§TI~:HK~~~~~i8l1*tt1M:bidi@Mtlm4,?~btl*tfu1B1~
T~gumpay 875 185
Sc:!sidc 1343 248
a,gong Pag-:IS:I 1867 398
Liwanag 1529 365
M~buh:ly 971 204

~$\~~ii:i~81i~}~~0q~;:gE:11it~;4·~~i~iScl{:0@B~i:~~il~ill:}Hfil[%~.?Zhti#ItR~
Bagong Silang 2254 457
M:mdamgat 1449 326

Tot:ll 14136 2973

tktiW;~i_ Community Case Sludics
Rolmnoa : l'IIorto PrI.-. Clly SuMy. May lm
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Location Map of InfelVlewed Households
BlU1IIlE8J Malablmlk
Pue. Pt! " J\oIaWIII, l'IdUpplD..

Plate 1
Location Maps of Interviewed Households
CoaslaI Comnwnities ofPuerto Prinœsa,
Palauan Provint'c, Philippines
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~N
Location Map of InfelViewed I1ouseholds
Darangay PllEkakaisa
Pu'!l<> PtIDt.... J\oIaw.... PItlllpplno.

•



•
RAIIDO" HOUsEHOLD INTEVIEN

!ARAIIGAï PERsOll IilTER\'lENED--------:10llE 1;0. Dm OF IIlTE\'IEN
HOUsE NO. sLlDE IWs.

1.00 HOUsEHOLO BACt6ROUNJ
NA"E A6E OCCUPATION HOIITHLY EDUCATIOIIAL

mOHE siATUs
sllLL5

-----'-_._------------------
------_._-------------'-----
-------_._-------------------. .-----_._-'------'--------------

___-"REAsON FOR STAYIN6 IN THE AREA _
_________,INTEIITION TO LIVE PERHANENTLY _

_____-"DEEPNELL HATERBUYIN6 _
LOCATION PRICE

------ CONSU"PTION ----- CONSUHPTION------

.=:-:":":":---'--'------------------2,00 "OBILlTï
110, OF YEARS RESIDIN6 IN THE AREA
PREVIOUS RESIDENCE
ATTITUDE 011 RELOCAT1~N

3.QO HOUslN6 IN&lCATOR
DO YOU OUN THIS HOUSE? LOT? IF NO, A6REE"EHT BET. YOU & ONIIER' _
DO YOU HAVE ALOT ANYHHERE IN THE CITï? LOCATION SIlE _
HOUSE CONDITION HATERIAL USED ___

4.00 UTILITIES ANO SERVICES
HATER SUPPLY

CITY NATERUNES
HONTHLY PAY"ENT

______--"DISPOSAL "ETHDD

•

TOILET
TOILET TYPE OISPOSAL HETHOD, -"CLEANSIN6 "AT, __
ATTITUDE DN NC7A::ST~E~HA~N~DL~IN~6----"
ACCEPTABILITY OF CO"HUNAL TOILET --------------------

BATH
LOCATION OF BATH AREA

LAUNDRY AND NASHING
LOCATION OF NASHING AREA ,DISPOSAL "ETHOD

GARBAGE
DISPOSAL SYSTEM

ELECTRICITY
SOURCE

5.00 HEALTH AND SAFETY
SAFETY OF CHILDREN
PREVALENT DISEASES

6.00 FIRE INCIDENT
SDURCE OF FIRE DATE
NHAT NERE LOST ----------'NND REBUILT THE HOUSE _
HDN LONG IT TDD~ TD REBUILD HDUSE
HDN NERE THE HOUSES RESTRUCTURED

7.00 EXISTING HDUSE PLAN

Plate 2
Household Respoadent Profile Fona
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1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

:s S ..
~ le :;: .. ... ... 0-

~ ~ ~ :Q ~ ~
...
~ l:i ~ ~ ~

..
Total 1 1llousehold No. l!: ~ ~ ... ~ .. .. .. .. .... %.. .. .. .. .. .. ... ... ... ... ... ... ...

Zone C'usifleilion
DIV • • 2 7.69%
Transilion • • • • • • • • • 9 34.62%
Waler • • • • • • • • • • • • • • • 15 57.69%

AVllllble Semees

•

•

.1.•

•

.1.

•

.,.,.
•

.1.'.1.1.1.1.1.1 •

.,.,.,.,.

.,.
•

•

•
•

.,.
10 38.46%
5 19.23%

14 53.85%

- - - 5 19.23%

18 69.23%
4 15.38%
4 15.38%

24 92.31%
2 7.69%

0 0.00%
26 100.00%

17 65.38%
7 26.92%
5 19.23%
2 7.69%

••

• '.1.1.1.'.1.1.1.

•

•
.1 , 1.1 1 l , 1.
., 1 ,., 1 1 ,.

Line Sharing 1 1. , 1 1 l , , l ,.
Own Line ,., 1., .'.1 ,. l ,.

Overhunl! '.1.1' ,.,., , 1.'.'.I.f.'•

Direct ta bav 1.'.1.'. 1• 1•

Handllumll ",.",.,.,.,.,.,.,.,.

DiSllOsal

Pourflush '1 1• 1• 1 l ,.
Communal

Not Dcclared

Direct to bay
Bumed

~XMLWatêr;:Sû ··..··;1··J1UNM:ME kh rh
City Waler Line

Water Buying 1.' ,. 1 • 1 •

tMiAlr6Ué{I'KlUt êilUUmn r@
Individusl

Seplictank 1 • 1 1 1 1 1 1 ,.

~WiittWitêr$f.&f&7@tl&tWb 1% WJ WU Wl %tE in ~ûf: m»u@
DiSllOsal 1 1

Plate 3: Barangay Matahimik
Summorv ofHou.ehold Survey Re.ull.
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1 2 3 4 5 6 7 8 910 Il 12 13 14 15 16 17

... ::l ~ III ... a~
0 0 ...

Total 1 1Houschold No. ~ :;: ... ~ ~ ;g ~
... ... ... 0 -N %... ... ... ... -... N N N N

Zone Classification
Dry • • 2 11.76%
Transilion • • • • • • . • • 8 47.06%
Waler • • • • le • • 7 41.18%

Avallable UtlIItles and Services
!@llSôUrêê'(ôrWileiWimU

CitY Line
Own Line 1 1 1 1 1 1 1 1. .,. 3 1 17.65%
Line Sharing ,.

Handuumu 1• 1•
1 1 5.88%

., 1 1 1 1 1 1 1 • 3 1 17.65%
76.47%Waler Buying

@WVl'ôIIêtFacllllJ&'VXlr
Individual

OverhuRl~ ,.,.1.1.
Pourflush

Communal
•

•1.1.1.,.1.,.
•

.,.1., • 15 88.24%
5.88%

Disposai
Direct 10 bay 1. 1.1 .1 • .1.,.1.,.1.,. ., .1 .,.. 15 1 88.24%

• • 2 11.76%

#;1 ~}@Hijl]f1~$l$GIj~t$qLi1lLtt4:::~t:tJ4~j
o 0.00%

Directlobay 11111111.'. 2 , 11.76%
o , 0.00"/0

17 100.00%

16 94.12%

·1·'· • · • • • · •illr Ir· ".'
• • • • • • • •

Bumed

Seplic tank
iiUi'Wüle\otlitêiiVtt <>t .

Disposai
~~~~~DirectIOB~ •••••••
nV~tGÜ'ba'-'· hi kM

Collected • • • • • • • 1•

Plate 4: Barangay Pagkakaisa
Summlry orHo...hold S.rvoy Ret.ll.
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Barangay Matahimik
Zone No.l

Remarks:

• Locallon orllOlUe:
The bouse is located a1<IIB lbe firsl \lll1hIay \Illich is panillello
the cœstline in zone J. 1hougb the sile is noI rœchcd by the
waler "''<II during Iügh lidc, !he soil conditioo is chanII:Ierized
by Iügh ground\laler r-L
• Occuplncy SilIus:
The houschold, 00I11jX*d ri five members, 0\ll1S the bouse.
They have becn living in lbe .... sinœ 1984. The husbond and
\\ife "'" meaI dealers in lbe public marlcet. Ar:œss 10 the city
proper made them seUle in Ibe an:a
• Wlrer Supply:
The houschold bas waIer amcctioo fiom the city waterlines.
When pressure is low &an the '\llerlines. they felch \laIer
fiom the CXJII1IIIunaI halK\u14>. Waler for bolhing is slon:d in a
Jarge waler OOIIlainer imide the Ioilet. Waler for drinking is
ston:d in plastic pilrbcnandjars.
• ToUel FldUty.
The houschold bas a pomOush Ioilel SIIJlIlOl1Cd by CllIla<Ie
Ooor. The facility is loaIkdal the rearrighl band oomeroCthe
bouse. Al preoen~ !houPIbe houschold bas a Ioilel scat, lheIe
is no lre8tmenl facility. The human wasIe is din:ctJy disposed
inlo the ground \IIIdemœth the bouse. The houschold is
hesitanl in in''CStÏng their lllooe'/ for the coostmetioo of the
aeptic tank beœusc oCtheir tanpomry!enure in the cœstaI an:a
• WU_11er Disposai:
WasIeW8ler fiom bothiDg lIIlI domestic \l1lShing is disposed oC
inlo the ground \\ithout trmImenl
• SoUd Wule CoUedbs:
Garbogc is collecled by the houschold in plastic bogs and is
tIlIO\l1I inlo the lmshClms e10118 the 0lJIlCRle footpollt Cor
collection

Household No. 89
ElevatedlDry Zone

Plate 5
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Remarfcs:

1
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na=gay MalahJmJk

1NKey Map
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Barangay l\Iatahimik
Zone No.l

• Lon....ofllouse:
The houoe is Ioaded al the eOO oC the second mlllrnny oCzone
Jandis "HluXÏillaldy ISO mecers fium the conaete Coolpalh
CIl Jand. Il is boill abo\'C the miter and is SUJlPOI1fd by Ixunboo
and rtIOIIgi_ stiJls.
• Ott....-yStalus:
A famiJy cl ....... members 0\\llS the hoose. They ha.. been
living in lhe _ Cor Cour)'e8IS. The husOOnd is • fisllaIlllUI
and lhe.wc is a lIIBJket vendor. Acœs:s 10 soun:e oC lh'elihood
maded""Ufay in the alIIlIII1I1IÏty.
• Wala-Sapply:
The 1w'''''''Jd buys miter fium Iheir neighbor '"dt mller
00IlIll:Cti0n fillIn the city Iincs. They pay 50.02 (Canadian) Cor.
l<n-liler a:uaiDtr oC\\1ller end ClllDSUII1CS aPl'lOximately Cour to
lÎ\oe a:uaiDtrs per day. They aIso Cetdt mller fium the
lXllI1lIIII1I81 handpumps "weh is tiee oC clwge. The cltiJdren
lnl\'d aImast 360 mecers to Cetdt ""ter fium dtis source and
00ns il to Iheirhoose.
• ToIIdFadUty:
The mlW'bnJd toilel c:onsists oC 811 O\'CIhUJIg toile! buiJI as an
ext<nsian a1lhe ..... oC the hoose. Il is made oC bamboo and
pass lIJRllIII"'I by bamboo end maugro\'C stiJls. The Oooring is
cl hImboo sIaIs '"dt • hole al the ""'1er. Human \\lISte is
diRdIydispaocd oCinto the \\1ller.
• WasIcwalcr DIsposaI:
W_ fillIn 1aW1dJy. bathing end domesIie \\lIShing is
dispaocd _the ""1er '"dtout lr<atmenl LaW1dJy is dooe on
the \wIkwIy in fient oCthe hoose.
• SolIcI Wasle Disposai:
Ho"••1vl1d members throw Iheir gaJbage, bath bic><lcgnldable
and llOII-lJiodeEnIe into the ",,1er. SomeIiJn<s, the
houti:IWè ..... garlloge such as paper, œrdboard end ,,00<1 as
COClIi:q lbcI.

Household No. 131
WaterZone

Plate 6
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Remarks:

• Location ofHowe:
The bouse is 1oc:alcd oJong the first \\lIIhwy oC 2Il1O 2. Il is
buill m \lÙ rnudJIaI with the sile sul>rtxJBod ÏII _ ooIy
during higb \ide. The bouse is about 12 _ liurn the
cmcrelc fooCpoth m land.
• Oc<uplncy SIlIus:
The housc:hoId, 00I11JlO9C'd ors rnemben, 0\\1IS dlebmc. They
baYe bcat living in the _ since 1966. The Jelxmd is a
lriC)de oper1llor (three-\\beeled molcct)'CIe fOr public
tnnupor1aIim) and the \\ife manages their ...... c:œYCnienœ
slŒe. /IIXIt:$S to the city proper for their lil'Clihond made Ihem
selI1e in the &rai.

• WlurSupply:
The household bas wat<rlinc c:onnectim film die city lines.
Rubber hosc isused to coUect water into water cInms and poils.
The houschold aIso fctdlcs waler liurn the JICIIby axnmunaJ
handpump.
• Tolld FldUty:
The houschold'. toiIct facility cmsists ofa poutIœD toile! \\;!h
a septic tank UIlderneath for treatment. The faâIity bas bcat
buill since Man:h 1991. However, the sile oC die facility i.
chatacttrized by \'eI)' higb groundwaler leYCI, thas, making the
leaching orthe septic tank elDuenl difficull
Manner ordefecating is dme in sitting posiliœ. Wr16 i. used
for anoJ c1eansing. Whcn asked about 00I11IIlUIIlII ""lei fucilities,
the household pref.... a pivale facility.
• WlJleWIUr:
Waslcwater Iiom 1aundIy, bathins and domaIIic washing is
dispœod of into the ground without treatment. x-xty _ is
m the righl /ionl comc:r ofthe bouse.
• SaUd WlJte Collection:
Housebold rnember ooUects garboge in plastic III&' and 00ngs
Ihem to the lnI!hcans oJong thecmcrelc \\lIIhwyfOrcoUectioo.

Plate 7
Household No. 170
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Household No.191
WaterZone

• Locallon of House:
The house is l0C4ted ot the end of the first \WIk\\'DY ofzone 2
\llùch is about 120 meters front the concn:te footpolb 00 land.
nie dislOllCe bet",een the \l'Dier level ond the Ooor level of the
house is about I.S meters ond decn:oscs to 0.50 nleler during
ltigh !ide.
• Occuplnt)'Silius:
The household, COOlposed of four mernbers, O\\lU the house.
TIlOy ho\oc becn livins in the cooun\ll1Ïty for six yeoJS.

• Wiler Supply:
The household shores \l'Dterline wilb their neighbor. TIlOy pey
ho1fof the monthly fee thet is opproximolely $2.82 (Canodion).
Monner of connectin8 \\'Bterline to their bouse is I!uoogh a
rubber hose inslolled front the main foucd ofthe neighbor. The
hose is suspended mdemeolb the bouse ond the \\'BIIc\\'Bys
leoding to the kitchen. When pessurc is low front the city
\l'Dterlines. the houschold fetchcs \\'Bter front the cooununol
hondpump. The houschold mernber 1nI\'CIs atleast 240 meters
10 feteh \l'Dier front the _ hondpump.
• Tolle! Fldllt)'
The toilet is simply a maIœshifI owrliung toile!, made of gmss
ond bambou, suppor1ed bY stiJts. FIoor is made \lilb bambou
slots \lilb a hole al the cenler. No tn:otment is dooe to the
excreto ond is disposed or diro::tIy into the bey. The toilet is
located al a oeparote slIUCIUrc at the bock ofthe house.
Defecation is dooe on a~ position. Waler is used for
anal c1ennsing.
• Waslewoler Ind Anlmll Waste:
Waste\\'D1er lian Iaun<hy, bclthing ond domestic \IlIShing is
directly disposed or into the bey.1.aundIy ond bclthing me dooe
at the rear extension beside the toiJel
• SoIld Wasle Ind AnImoJ Waste:
Garlloge front the bouse is co\Iecled in plastic bogs ond is
t.oug)tt b)' a houschold member to the tmshcans in the
mainIond for roUection. Animal \\lISte is directly disposed or
into the bey.

Plate 8
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• 1__oUIowe:
The bouoe is Iocalœ al1he end of1he fint \YIIIk\wy ofZœc 3. Jt
is builI ..... 1he \WIa" lIIId is appoximaldy 200.-from
1hecm:rde foolplllh œ Jand.
• SIllas orOccupancy:
The houodIOId is cmlpO$Cll of8 ooupIe \\lib 8 one-year oId son
TheY Ieaoes 8 J.room unit al1he Ieft rœr c:uncr of 1he bouse
Ihat is CIlly 16.00 square .- in 8mI. TheY bave been
stayiIIa in1hearœ f...mly Ihtee mœlhs.
ADoCh<r r.niJy Ieases 1he unit al 1he right rœr c:uncr. The
_ of1he bouse oocupies 1he fiml port of1he bouse.
• WalcrSupply:
The r.niJy buys 'Ml~ from 1heir tenant lIIId pays $0.01
(Canadiao) f« 811 8-1i~ pail. The hoosehold lXlIlSUI1ICS about
6-8 J*ls per day f... both drinking and domestic use. TheY do
DOl fddI \WIa" from 1he handpump sincc 1heir bouse is 100 far
from 1he facility.
• Tollet Fadllly:
The houodIOId shar<s 8 communalloilel \\lib 1he owner and 1he
famiIy leasiDg 1he o1her unil The toile! is 8 sepanlle stnI<:llIIe
al 1he Idl rœr c:uncr of 1he bouse. Il is simply 811 ovabung
loiJet made ofbomboo lIIId PJUSS, suppcrltd œ sliJls. The 00«
is made of bomboo sIals \\lib a bole al 1he center. W&* is
cJim:tlydispooedofinto 1he \WIa".
• Wastcwaler DIsposaI:
W~ fiun Iaundly, bol/ting lIIId washing is diJedly
dispooed ofinto 1he boy.

Plate 9 House Plan ),.
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• Localloo orHouse:
The bouse is located a10ng the thinI \\lIIkway of zœe 3. Il is
epproximateIy 24 meters from the conade foolplth. Il is bui11
abol'C the mudOal, "Weil is submefged in \Wler ooIy during
highlide.
• OccupecySIlIus:
Tm houscholds ocx:upy the bouse. The ovmcr occupics the
upper fioor "hile a related farnj)y 1..... the Iowcr Ooor. The
O\\neIS ha,.. been living in the """ sincc 1947. At:=;s 10 the
city proper made them slBy in the commtmity.
• WlterSupply:
The houschold bas "ater\ine oonncctioo from the city Unes and
p8~ an a\'a1lgC fee of 513.00 (Qlnadian) per mooth. To
n:lricve the part of the expenscs a1lottcd 10 \\lI1er supply, the
farnj)y seIJs \Wler 10 their neigh1xn.
• ToUd:
The toiJet is a pourfIush loilct with seplic lBnIc uncIemeath. The
facility is located al the righl Ialr c:crner of the bouse al the
10\\a" OOŒ. Il is being shared by the I\\u familles.
• Wutewater DIsposai:
Laundly """ is Iocated 81 the righl sidc of the bouse.
W8SIC\\llla' from 1aundIy, bething and domcstic wasbing is nol
treated and is dispoocd ofdirectIy 10 the SI""'d
• SolId Wute DIsposai:
The houscboId colIcds llB'bege in plastic bogs and lxings them
10 the lr8lhcans aIong the conade foolpalh foc CIOIIcdicn

Plate 10
Household No. 256
Transition Zone
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Household No. 300
WaterZone

Plate 11

• Location ofJfouse:
The bouse is locaIed 81 the end or liJ\h "'8Ik"'8Y of Zmc 3. [1
is the Iast bouse aIong the \WIIrnayand is "R*CAimaldy [00
_ fillln the concme foolpalh on land.
• O«upaacySlalus:
The houseboId, IQII"""" or6 membcn, 0I\1IS die bouse. They
ha""~ living ia the arca for four)'eIII1 The Iebmd is a
accurity guanI ia a bank \Wtilc the \We is a midwife. AI:œ;s ro
their jobs ia city JXOPCl" and 10 the public ldJooIs or their
chiJdraI made lIw:m aettJe ia lM c:orranunity.
• WaterSuppl)':
The bousehoId rdies maiaJy on waler fddJiag fillln the
trcJI!I!IlMl /vmdpanps. The husbond fefdlcs _ evt:I}day
aad lm'eIs 8I1easl400_ro fcldl waler 8IIlIlxiag ilro the
bouse. The bouschoId CIOIISlIlIleS [0 eigbl.Jiler paiIs or "'aler
per clay. When twD paiIs or waler is felcb<d ia one time, il
.-01 that the husband IraYels 2 kilomc1en per clay ro suwfy
waler. WaJt:r fillln the decpweIJ is c:ab1IIJItII for domcstie
washiaa" weil .. for drinJdng.
• ToUet FldUty:
The bouschoId bas 811 0YCIhung roUet 81 the .... edtnsÎon of
the bouse. The lOiIel is simply a smaJJ cubicIe with bamboo
aad grass \\1IIIs SIJIlIIO'Illd by sti1ls. The Oooriag ofthe lOUet is
made orbamboo sIalJ and basa hole 81 the middIe.
• Waslelt'ller DbposI[:
LaundIy is JmIl81Iydonc by the daughler ia fimI orthe bouse.
This Ioc:atioa is found ro he eGW"nienl sinœ lbere is DO need ro
lxiag waler iaside the bouse. WaslC\\.rer fillln Iaundly
-mas. kitdJen and bathing is disposOO ofialO die bey.
• SoUd Wasle CollectIon:
HouoehoId coIIecIs gmbage ia plaslic bo&s and lriap lIw:m tG
the lJa!II C8IIS aIong concme foolpoth for coUecliœ.



•
Remarks

o Howe LocaliOll:
The Muse is lœaled aJoog the first millrnay ofzme S. Th sile
is wilhin the transition zme and is oppoximalely !en meIen
8\\lI)' liœt the concn:Ie foolpolh.
o OcCUp.Dty SI.lw:
The houschold, CllllI1JlOSlXI of 6ve Jll<IIIbers, m,IlS the hou,.,.
TheYM''Cbec:n living in the oommtmitysinœ 1981. Thewife is
a lIlllIIcd vendor and the husbond wrdcs for a oonsIrUelion
c:anpony as a eonlrDàUaI buiJding pointer. Aa:ess 10 the cily
JIq>cr made them seUle in the an:a.
o W.ler Jupply:
The househoId bas theircameclionliœt the cily walerlinc:s and
pays lIlOIllhIy dues. A rubber hose is COIIIlCCled liœt the main
fouoet of the bouse 10 lxing \1111er 10 the kilehen ""'" and
Ioundry an:a.
o ToIld F.dUIy:
The househoId bas DO loi1el 100 CamiJy members use the toilet
ofnei&hbor. Sharing loiJcl with the neighbor is acceplable 10
the househoIJ members as long as the facilily is noI ''CI)' Cor.
o W.sI....ler Dlspos.l:
LalnIIy is nœmaUy donc on the limI pon:h of !l'.e Muse.
Water used is liœt the cily \\aIerIines. W8SleI'"ter liœt
Ioundry is disposcd of 10 the soiJ and boy \\;thou! _'ment
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Plate 13

• LotaUon ofHouse:
The bouse is \he third bouse al \he right side or\he waIIooIy or
Zooc 4. The sile is sulmcrgcd in1D the "81er during hish tido
lIld is dry during Iow tido. Il is 6jljAoximalcly 40 meten tian
\he main aoœss rœd or\he CXlIIlIIlUIÙty.
• Occuplncy SIlius:
T"11 rda~ hoosehoIds, c:unatIly ocxupies \he bouse. With
bo4h faIIIilies rd)fus on fishing as a SOUItC or incomc. thcy
prefer scuJingalong \he cœst or\he bBy. TheY have bccn living
in \he aJe8 sinœ 1973.
• Source ofWaler:
The houschoIds have waterIinc CXIIIlCâion tian \he city Iincs
lIld pa)un a,'eIlIge ofS2J.70 (Canadian) pc:r rnooth. TheY oeil
\181er 10 thcir neigbbon. At prescnI, lIlCR titan S familles buy
"81er lium thc:rn rquIarly. Waler is IOld in CXlIIIainen Œoughl
by!he bu)...... A 1C>-1i1er oon!ainc:r is lMlI1h S0.02 (Canadian~

Rubbc:r hooe is CXlIlIICICltd tian \he main Iàuoct or\he bouse and
is brought in fial1, along \he waIIooIy. "ben: the buycIs feldt
!he "a1cr. EI'eI)' lIIOOIing. a queue or \\aIcr CXlIIIainen and
poils is sccn in fiml of\he bouse.
• ToUet FadUly.
The ..,."""""" have Iwo overlnmg loiIcIs OOill as CX!l:IISÎOl\9 al
\he rear oC \he bouse. The toiJct is simpIy a small cubicle made
of barnhoo ID! paIm leaves, SlJIlIXlIlaI by stills. The 0001' is
made oCbarnhoo s1a1s \\ith aboie al \he middle. .
• WasleWller Disposai:
LaundJy is DllrJIlalJy done along \he waIIooIy in 1iml or \he
bouse. W_ tian Iaundry as wdI as oIher dcmestic
"ashina is dispœcd ofinto \he ground \\ithcul trœImcnI.
• SoUd Waste Disposai:
lnitialJy. \he bousebold ooUecls \he l!8IboF in plastic bags and
brings thc:rn ID \he 1IaSh r=pCacle aJq \he-. However.
lIlXUdiDg ID \he respondcnI, \he coIIecIiœ of l!8IboF along \he
street is DOl done reguIarly. Hence, thcy find il lIlCR oonvcnienl
to tItrow !he1IaSh in1D \he DUJd1Ial beneath tbcir bouse.

Household No. 111
Transition Zone
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• l.o<1lllon orHouse:
The bouse is lbe 6th bouse Illbe righl side of lbe walk\wy in
Zone 4. Il is BJlIl'OXÏmIllely 60 meters Iiom lbe cast perimeter
rœd oflbe oornrnunity. The sile is submerged in \\1ller during
hightidc.
• Occupancy SlIlw:
The houschold, cornpooed of six mcmben 0\\1IS lbe bouse.
They M\OC '-1 living in lbe mea sinœ 1985. The husbond is 1

fishcnnan \llùIe lbe \lire works as 1 slreels"'oeper. Aa:.ess 10
lbe boy lIJld 10 lbe city proper made Ihem seilie in lbe
oornrnunity.
• WalerSupply:
The household 00ys \\Iller Iiom Iheir neighbor, Household
no. III , \lbich is thr<c bouses 1\111)'. They poy $0.02
(Canadian) pcc oontainer.
• ToUet FadUty:
The houschoId, Jocated abo\oc lbe Wlter. bas an O\'C:Ihung Ioilet
The facility is simply 1 smaIJ cubicle bui11 as an <Xtension Illbe
bac\( of lbe bouse. The cubicle is made of \100<1 lIJld paIm
lea\'CS, \1;111 bomboo sIats as Oooring. Al lbe nùdd1e of lbe
cubicle is a smaIJ hale. Human \l1lSIe is dircc:tly dispœcd of
inlo mudOal undemœ1ll lbe Ioilet

• WasleWlter DIsposaI:
Wasle\\aler Iiom Iaundry, boIhing lIJld domesIie \llIShing is
dircc:tly dispœcd ofinlo lbe ground.
• SoIId Waste CoI1ecIloD:
The houschoId c::oUects 1heir gllIboge in a plastic bog lIJld brings
1hem 10 lbe trashcan aIoog lbe rœd r« lIUd: c::oIkàion.

)tt:OH l I..lI:.JS

Plate 14
Household No.1l4
Transition Zone
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• Location orHouse:
The bouse is Iocatcd aloog !he 0lUbcmm00l \\'I!h\ay in zone
6. The sile is stiIJ \\ithin !he dry... and is approximaIdy 30
rncl<n film !he main aoœss rœd oC !he axnmunity. Hcnoe,
!he bouse is built 011 conade foundaIion
• Occupancy SlalUJ:
The hcuschoId, compoood oC IiYC lIICIIIben, O\\m !he bouse.
They have bcen Ii\'ing in !he ... since 1969. The husbmd is
a carpenIa" and !he \\if. is a lIl8IIœl ,'CrIdor. Aw:ss lo!he city
proper for Iheir 1i\'Clihood is fmnbIe lo Ih<m.
• Wal<rSupply.
The household bas ils CXllIlCClioo film !he city \\llter\ines.

They JlIIY SS.6 (Canadien) per lIIOIIIh. Ha\'ing Iheir O\\n line,
!he househoId ••11.......... lo their neighbors. Tm 1ila1l oC
......... cœIs 50.03 (Canadien~

• Tollel Fad1lly:
The household bas a pour.j)usb toilet scat supporled 011
conade OoorinB \\ith seplic tank for lrealmenl buill
UIIdemealh. WaIJ:z is used for aœ1 deansing.
• WasleWal<r Disposai:
WtW:wakt fioot Iaundry. boIIIins and domestic \\ashing is
disposed ofinlo !he ground \\ilhoullrealmenl
• SoIId Wasle Collection:
The household~ Iheir garbajjc a100g !he perimcter rood
for lJUck collc:clion.

Household No. 233
Dry Zone

Plate 15




