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Asian Disaster Preparedness Centre (ADPC) with support from Bill and
Melinda Gates Foundation (BMGF) is implementing the program
‘Strengthening Capacity of Government, Local Humanitarian
Organizations and the Private Sector on Preparedness for Response in
Asia’ in 6 South and South-East Asian countries namely- Nepal, Pakistan,
Sri Lanka, Cambodia, Philippines and Myanmar.

The program utilizes a unique networked approach by creating the Asian
Preparedness Partnership (APP) - a multi-stakeholder regional
partnership through the program. APP strives to improve inter-
organizational coordination and dialogue between Governments, Local
Humanitarian Organization networks and Private Sector networks for
enhancing capacities through partnerships, knowledge resources,
training and networking opportunities. The program’s goal is to
strengthen the emergency response capacities in these countries to better
prepare for, respond to, and recover from disasters.

With the creation of national partnerships in the program countries and
commencement of planned activities, it would be imperative to highlight
the value addition of this collaborative approach in the overall
humanitarian architecture of each project country. As part of this strategy,
communications and outreach can play a critical role in the dissemination
of work undertaken to improve and strengthen coordination mechanisms
and emergency response capacities of our key stakeholders.



Partnership with Academia

Academic research plays a vital
role in development of a country.
This is equally true for disaster
management. The research brings
new dimensions and learnings
which helps to improve the
established systems. NHN with the

support of ADPC has initiated a |

program of supporting university
student in their research on DRR
related subjects. This support
aims to encourage students to take
up research on topics related to
national priority. As a pilot project

9 research thesis of 17 students §

from Center of Disaster
Preparedness and Management,
University of Peshawar were
supported in their M.Sc. research.
The students developed research
papers on subjects relating to
assessments of industrial and
natural hazards, mediation of
technology in DRR and
deforestation cause and its effects. |
The students and the University
management highly appreciated
the support which has encouraged

students to contribute to |

Resilience building of Pakistan.
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ABSTRACT

Urban flooding is a recurrent phenomenon that threatens the live and properties of the people of Peshawar. Heavy rainfall
in the rainy season, generate flood in the city of Peshawar. The situation is further aggravated when certain anthropogenic
factors are involved. The intensity of urban floods in the area has increased after the 2010 floods. The current study is
conducted to identify the causes of urban flash floods in Darakshan colony UC-23 Peshawar city.

The main aim of the research is to learn about the causes of urban flash floods. Systematic method was used to gather
information for the purpose of making research study. To obtain the aim of the study, both types of data were collected. The
data was collected through field observation, questionnaires, interviews, FGD, published material of relevant government's
deptsandthrough the internet.

The outcome of the study reveal that many of the people in the area know about flood and think that there area is prone to
flood. Flood occurs nearly every year in the study area, mostly in monsoon season. The major cause of urban flooding in the
area is problems in the drainage system. The other causes include lack of awareness in people. The natural cause of the
urban flash flood is the intense rainfall. The problem of urban flooding can be solved by reducing pollution in the local drains
and over all area. Other solutionsinclude awareness rising.

Thereforeitis concluded that urban flooding is a severe issue in the area, which affects it's residential & commercial parts by
overflowing of the waterin the drains and sewerage system and the main natural cause is the monsoon rainfall.




CHAPTER-1

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Floodingin the urban areas is a major issue that is faced by many people in the world. Prolong heavy rainfalls are considered
to be the main cause of these floods. Pakistan currently has a weak defense against environmental changes as its economy is
totally dependent on agriculture & forestry (Farooqi et al., 2005).

Urban flooding is the inundation of land or property in a built environment, particularly in more densely populated areas,
caused by rainfall overwhelming the capacity of drainage systems, such as storm sewers. Although sometimes triggered by
events such as flash flooding or snowmelt, urban flooding is a condition, characterized by its repetitive and systemicimpacts
on communities that can happen regardless of whether or not affected communities are located within designated
floodplains or near any body of water. Aside from potential overflow of rivers and lakes, snowmelt, storm water or water
released from damaged water mains may accumulate on property and in public rights-of-way, seep through building walls
and floors, or backup into buildings through sewer pipes, toilets and sinks. In urban areas, Flood effects can be exacerbated
by existing paved streets and roads, which increase the speed of flowing water. The flood flow in urbanized areas constitutes
ahazardto both the population and infrastructure. The peak discharge of a flood is influenced by many factors, including the
intensity and duration of storms and snowmelt, the topography and geology of stream basins, vegetation, and the
hydrologic conditions preceding storm and snowmelt events. Land use and other human activities also Influence the peak
discharge of floods by modifying how rainfall and snowmelt are stored on and run off the land surface into streams. Dense
networks of ditches and culverts in cities reduce the distance that runoff must travel overland or through subsurface flow
paths to reach streams and rivers. Once water enters a drainage network, it flows faster than either overland or subsurface
flow (Mukherjee, et al, 2016).

1.2STUDY AREA

Peshawar is the largest and capital city of the Khyber Pukhtunkhwa. According to 2017 census the population of the city is
1970042 while the population of Peshawar district is 4269079. Most than half of city area is fertile and is suitable for
cultivation. The main languages are Pashto and hindko. Islam is the major religion in the city. Peshawar is the oldest city in
the South Asia. As well as its deep rooted urban history, Peshawar is characterized by its strong links with Afghanistan,
sharing a largely permeable border with the neighbouring country, which has contributed to its cultural diversity, as well as
adding an additional layer of complexity to its rapidly accelerating rate of urbanization. This makes Peshawar extremely
vulnerable to riverine flooding (Govt of Pakistan, 2017).

Darakshan colony is located in UC 23 in Peshawar city. It shares its boundary with wazir bagh and beri bagh. There are 200
houses which are based on nearly 300 households. The main economic activities in the study area are commercial activities
like shops, super stores; warehouses etc and some people are associated with government jobs. Mostly people are
educated especially the young generation. Female members of the society are mostly uneducated. Some old people are also
uneducated. The literacy ratio is about 65% in which the ratio of male is 60% and of the female is 5% only. There is no such
health facility in the area except from a dispensary which is demolished by the authority recently. There are some
manufacturing units in the study area which mainly consists of cloth factory, steel breaking and small scale industry. The
male members of most the households are based in foreign countries especially in the Middle Eastern side. They work there
as labours and support their family by sending money to them. The living standard of the people is good because most
people work overseas and they earn good amount of money and have purchased different assets in the area. The population
ofthe colonyis nearly 2000.

1.3 RESEARCH PROBLEM

The study area is prone to urban flash floods. During the urban flash floods of the 2010, 2012, 2014 and 2015 water drains
were filled with water and overflowed and all the water came to streets, roads, houses and even in the mosque, which cause
great health and physical, environmental hazards. Till now none of the agency or organization has estimated the damages
caused by these floods. The lack of awareness and mitigation measure further intensified the urban flooding condition.

1.4 PURPOSE OF THE STUDY

The purpose of the study is to provide base knowledge about the causes of urban flash floods to the line agencies and the
local community which will increase their capacities in order to reduce the effects of the urban flash floods.




1.5 OBJECTIVES OF THE STUDY

The main objectives of the study are:-

1) To analyse the drainage and sewerage system in the study area.
2) To make inventory of the elements at risk to urban floods.

3) To study the natural & anthropogenic causes of urban floods.
1.6 URBAN FLOODS IN PESHAWAR

Urban flash floods are very common in Peshawar nowadays. The major urban floods in Peshawar were of 2010, 2012, 2014
and 2015. Urban flash floods are often from low to severe nature. In 2015 rainfall and winds stricken city of Peshawar
causing the death of 44 people and hurting more than 200 people. The high percentage of death ratio is mainly due to the
collapse of roofs and walls of houses. The depth of water was near to be 1m. In 2014, rainfall caused urban flash flood, which
took the life of 16 people, including 9 children, and affecting 80 people. Mostly property and fields were destroyed (Siddiqui,
2014).1n 2012, severe rainfall caused the overflow of the water in budhni nullah which ended in severe physical & economic
losses.21mm of rainfall was observed in Peshawar city.

The 2010 flood caused great physical & economic losses in Peshawar city. Water overflowed in many places and caused
severe damages to the infrastructure and property.

1.7 LAYOUT OF THE STUDY

The research study was conducted in Darakshan colony UC 23 of Town 1; district Peshawar. The population of the study area
isnearly 2000. Urban flash flood is a frequent phenomenon in the study area. In the field primary data was collected through
questionnaire, interviews and field observation all of the data was collected through these sources. Secondary data was
collected from articles, research reports, journals, books, and internet and government offices. Based on the data the
causes of urban flash floods and elements at risk were studied. From the list of the elements at risk, houses, schools, banks
were studied. 70 samples were selected as sampling elements. Interviews were taken within the community to know about
the causes of past flood. FGD was performed in community to know about the causes of the urban floods.

1.8 LIMITATIONS OF THE STUDY

The research was conducted successfully. There was no serious issue that affects the process. However, lacking
maintenance and intentions of the local people make it very difficult to get secondary data for relevant topics.




CHAPTER-2

LITERATURE REVIEW

2.1INTRODUCTION

Floods are the major disastrous events in the developing countries. Most of the third world countries don't have the coping
capacity to deal with these events and phenomenon's. And in this chapter we will learn about the flood events that occur in
the world and as well as in the study area. We will review the available literature related with floods and their causes and
impacts. This chapter will give us a keen knowledge about the flood events in the world, related country and the study area.
This chapter can be categorized into several parts. We will discuss in detail the literature of those parts.

2.2FLOODS

In simple words flood is defined as the overflow of water. It is a temporary of practical or complete inundation of normal dry
land areas from overflow of inland or tidal waters (Abbott, 2006). In 2009 November flooding affected the city of Jeddah in
Saudi Arabia. In few hours, more than 90mm nearly twice the yearly average and the dominating rainfall recorded in Saudi
Arabiainadecade. More than 100 lives were taken and losses were nearly US270 million dollars (Bloch, etal, 2011).

2.3 URBANFLOODS

It is the inundation of land or property in a built environment especially in more densely populated areas which is often
caused by severe and prolong rainfall. In this condition the holding capacity of the drainage systemis very low and it could not
store enough rainfall water which results in the overflow of water in the urban areas and cause urban flooding. The main
examples of urban are the flood of Nimes (France) in 1992 and the flood of New Orleans (USA) of 2005.In 1998 Bangladesh
faced one of the worst urban floods. Nearly two-third of the country was drowned under water and millions were affected. A
total of 33 million were helpless of who 18 million needed food and health services (Ahmed, I,.1999).

2.4 FLOODS IN PAKISTAN

The floods are very common in the history of Pakistan. These floods caused from low to severe damages to the settlements,
property and assets. The major and the disastrous flood in Pakistan history was of 2010 which destroyed most the Pakistan's
economy. The main causes of severe floods in Pakistan are prolonging rainfall, snowmelt and poor drainage and sanitation
system throughout the country. It is the amount of precipitation that changes a simple rainfall to extraordinary and life
threatening situation. Rainfall chances to produce a flood is affected by factors such as prolong rainfall, size of the drainage
basin, topography of the basin, urban use in the basin etc (Charles A. Doswell, 1996). The main period of extensive rainfall in
Pakistan is in monsoon season. The main month of monsoon is August. Heavy rainfall occurred in the August 2013 which
caused overflow of water in the upper catchments of river Indus and Kabul, northern sindh , Kashmir and north eastern
Punjab. As a result of that river Indus attained high flood at chashma barrage. River Kabul also got medium flood level in
nowshera, and river Ravi was in low flood situation at shahdara (Federal Flood Commission, 2013). Prolonged rain during the
last 2 days revive the performance of agencies as the residents of the Peshawar city faced a number of problems due to
blocked drains and standing rain water on roads and the streets(DAWN, 2002).

2.5 CAUSES OF URBAN FLOODS

The main causes of urban floods are prolong and severe rainfall for a long duration of time. Most of the time it is caused by
blocked drains which results in overflow of water in the streets and roads causing flooding. Severe rainfall can cause flooding
when the drainage system doesn't have the capacity to hold that water. Sometimes that water enters the sewage system in
one area and resurfaces to others. This type of flood mainly occurs in Europe. However it is the same flood that affected parts
of England in summer 2007. Effect of future urban growth on flood risk is influenced by policies of urban dwellers as they may
or may not occupy areas which are prone to flooding or adopt effective urban planning and design (Bloch, etal, 2011).

Pakistan is highly prone and vulnerable to floods. Main causes of flood in Pakistan are heavy rainfall in the catchment areas,
which sometimes results in flooding during the monsoon season (Hashmi, etal, 2011). Nearly 40% of the floods occurs due to
natural hazards and nearly half of all the deaths occurred by natural disasters (Ohl and Tapsell, 2000; Jonkman and Vrijling,
2008). Global warmingis a major cause of disaster including intense floods and storms in Pakistan (Hashmi, etal, 2011).

Shahi kattha is oldest sewage system of Peshawar. During the 2010 floods its flowing pathway was blocked due to by solid
waste dumps inside the drains, presence of utility lines and encroachment. All these factors lead to overflowed of water
which caused flooding (Navid, Salman, Gulfam, 2014). Some are lucky enough to have access to proper drainage and
sanitation system in their neighbourhood can be safe during the monsoons, but there are millions other across the country



they should get ready to deal with urban flooding because by 2050 country population will increase from 207 million to
242million and nearly half of the people will be living in the urban areas. There is a rapid need for an improved urban
infrastructure (DAWN, 2018). Solid waste stuck in drains causes' flood-like situation in several localities in Peshawar (DAWN,
2016).

2.6 IMPACTS OF URBAN FLOODS

Major elements are at risk due to urban flooding. Flood damage refers to all kinds of harm caused by flooding and it includes
harmful impacts on humans, their health, their belongings, public infrastructure, and cultural heritage, ecological systems
etc. The damage effect of floods can be further categorized into direct and indirect effects. Direct flood damage includes all
varieties of harm which is related to physical contact of flood water to humans, property and environment for example
damage to buildings, economic goods and livestock etc. Indirect damage includes those which occur as a consequence of the
flood and the disruption of the economic and social activities for example the loss of economic production due to destroyed
facilities, lack of energy etc (Frank Messner and Volker Meyer, 2006).

Impacts of the floods can be low to severe in nature. The intensity of floods is different across the world. The damage caused
by urban floods are often more intense and costly. The impact of urban floods is greater in densely populated areas or those
areas where urban settlements are in big number. The damages caused by these floods are severe in densely populated areas
and the impacts on the societies are more. Directimpact from the urban flood represents the bigger risk to life and property.
Indirect and long term effects including diseases, reduced nutrition, and education opportunities, and loss of livelihood, can
also reduce community resilience and other goals, as does the need to cope with regular and minor flooding. These indirect
impacts can be tough to identify immediately. However the poor and vulnerable often suffer the most from flood risk (Bloch,
etal, 2011). One of the severe floods in Pakistan wasin 2013. Another severe flood in Pakistan was in 2010. In that flood about
1800 people were killed and 21 million people was affected (The Express Tribune, 2013).

2.7 DRAINAGE AND SEWERAGE SYSTEM

Urban floods are major growing issue in developing countries. They cause damage to buildings, utility facilities, houses,
transport system etc. Very prolong rainfall and its duration during the rainy season causes urban flooding. In this condition
the surface run-off is increased causing local floods. The drainage system is the main cause of urban flooding in many cities
due to its limited capacity. Local drainage doesn't have the capacity to store excess water during the urban flooding and it
results in the overflow of water and high surface run-off. Local drainage capacity is mainly made up of a local storm water
drainage system composed of drainpipes, main holes, minor channels and roadside ditches. This system is necessary to
convey storm flows swiftly to the community primary drainage system such as the main river channel or the nearest large
body of water (World Meteorological Organization, 2008).

In developing countries improper maintenance of the drainage channels, debris and solid waste disposal into drainage
systems may stress the situation (World Meteorological Organization, 2008). The main cause of local flooding is due to
prolong rainfall in many cities is the blocking of drainage facilities with garbage, cleaning and maintenance of drainage
facilities is necessary to their operational reliability (T. Tingsanchali ,2012). The drainage system of the Peshawar city
including study areaisin very vulnerable condition. Often times these are filled with garbage or accumulated polythene bags
which is a major reason for its blockage and overflow of water. A shopkeeper shahid mughal told DAWN that it is a serious
problem, but government is paying no attention to it. He also said the existing 6 inch pipeline was laid about 25 year ago for a
single resident which was being used by hundreds of residents of Darakshan colony and Zahidabad (DAWN, 2007).



CHAPTER-3

RESEARCH METHODOLOGY

3.1INTRODUCTION

In this chapter different methods and techniques are presented which were used to study the causes of urban flash floods in
the study area.

3.2JUSTIFICATION OF THE STUDY

The study area is prone to urban flash floods. During the urban flash floods of the 2010, 2012, 2014 and 2015 water drains
were filled with water and overflowed and all the water came to streets, roads, houses and even in the mosque, which cause
great health and physical, environmental hazards. Till now none of the line agency or organization has estimated the
damages caused by these floods. The lack of awareness and mitigation measure further intensified the urban flooding
condition. The study of causes of the floods will provide us great knowledge about the vulnerable conditions of the urban
areas especially the drainage and sewage systems of the study area. This study will provide us reasonable information about
the causes and their impacts of the urban flash floods, which will be very informative for assessment of the problems in the
study area. It willimprove the level of awareness among people regarding the causes of urban floods. In the future this study
will provide information about the vulnerable conditions of drainage and sewerage systems of the urban areas and how they
becomethe causes of the urban flash floods.

3.3 METHODS AND DATA

The systematic method used to collect information and data for the purpose of making research study. The methodology
includes publication research, interviews, and field observations and other research techniques. Sampling method was used
inthis research.

3.3.1 DATA COLLECTION

To obtain the purpose of the study, both primary and secondary data were collected. The primary data was collected from
the field through field observation, questionnaires, interviews and FGD. Secondary data was collected from the published
material of relevant governments departments and NGOs.

3.3.2 PRIMARY DATA COLLECTION

The primary data was collected directly from the community elders and other members. The main source of the data
collection was through the questionnaire. The data was collected through 70 questionnaires which were filled from the local
members of the study area. 50 were from households 20 were from commercial sector. The data obtained through
questionnaire was to find the causes, perception and prevention of the urban flash floods in the study area.

Field observation was made to identify the causes and the impacts of the urban flash floods in the study area. The purpose of
the field observation was to collect information about the problem of urban flash flood in the study area and take photos for
the research study. A series of interviews were conducted with the local community members in order to judge the
knowledge about the past urban flash floods and there causes & impacts on the study area.

One FGD was conducted in the study area. The purpose of that FGD was to know about the causes and impacts of urban flash
flood inthe study area and also to verify the field and questionnaire data. Some of the senior members of the area stated that
the major cause of the urban flash flood in the area is pollution which mainly includes improper waste disposal in the drains
and canals. The other causes are the lack of awareness in the people. One of the main causes of urban flash flood in the area
is that the surrounding areas are elevated and this area lies below, because of which water takes much longer time to flow
away. Some drains in the area were built to reduce the problem of urban flooding but somehow they are not functional. The
impact of the urban flooding in the area is very low. Although there is no direct damage to livelihood but indirect losses
include closer of business or no sales because of the water standing in the area make it very difficult.

3.3.3SECONDARY DATA COLLECTION

Secondary data was collected from various sources. The information regarding the history of rainfall was collected from
Pakistan meteorological department (PMD). The data about the population was collected from the Bureau of Statistics.
Maps and the satellite images of the area were collected from the Google map and Google earth to study the physical layout
of the study area.

In order to get more information data was collected from various reports, books, research articles, newspapers, internet and



other relevant government departments.
3.3.4 DATA ANALYSIS

Different steps were involved in the analysis of the data which are as follows.

1. Firstthe study area was thoroughly observed by field observation.

2. All the drainage and sewerage pattern of the area was studied and how it was connected to the main drain shahi
khatta.

3. The main drainage system shahi khatta of the Peshawar city was observed and studied.

4, Rainfall system of the Peshawar city was studied and itsimpacts on the study area were observed.

5. Elements at risk were identified which mainly included houses, shops and utility services etc.

6. History of the urban flash floods was studied.

7. Impacts of the urban flash floods on the study area were identified.

8. Causes of the urban flash floods were studied in detail and the causes of urban floods in the study area were

identified.

9. Interviews and FGDs were conducted in the study area in order to know about the knowledge of the urban flash
floods and its causes & impacts.
10. Perception of the local people about the urban flash floods was observed.

3.3.5 DATA PRESENTATION & INTERPRATATION

For the data presentation of both the primary and secondary data different software were used such as SPSS, Ms.Word and
Ms.Excel. The data collected was then processed and analyzed through SPSS. After that the data was presented in cross
tabulations, multiple bar graphs, bar graph, line graph and figures through Ms.Word.

3.4UNIVERSE OF THE STUDY

Peshawar is the capital city of the KP. According to 2017 census the population of the city is 1970042 while the population of
Peshawar district is 4269079(Govt of Pakistan, 2017). The main languages are Pashto and hindko. Islam is the dominant
religion in the city. Peshawar currently enjoys the status of being the oldest living city in South Asia, boasting a recorded
history that goes as far back as 539 BC. As well as its deep rooted urban history, Peshawar is characterized by its strong links
with Afghanistan, sharing a largely permeable border with the neighbouring country, which has contributed to its cultural
diversity, as well as adding an additional layer of complexity to its rapidly accelerating rate of urbanization.

Darakshan colony is located in UC 23 in Peshawar city. It shares its boundary with wazir bagh and beri bagh. There are 200
houses which are based on nearly 300 households. The main economic activities in the study area are commercial activities
like shops, super stores; warehouses etc and some people are associated with government jobs. Mostly people are educated
especially the young generation. Female members of the society are mostly uneducated. Some old people are also
uneducated. The literacy ratio is about 65% in which the ratio of male is 60% and of the female is 5% only. There is no such
health facility in the area except from a dispensary which is demolished by the authority recently. There are some
manufacturing units in the study area which mainly consists of cloth factory, steel breaking and small scale industry. The male
members of most the households are based in foreign countries especially in the Middle Eastern side. They work there as
labours and support their family by sending money to them. The living standard of the people is good. The population of the
colonyisnearly 2000.

Looking to the nature of urban flash floods Darakshan colony UC-23 was selected as a sample area. Urban floods occurring in
this area are fluvial in nature and also occur due to poor drainage and sanitation system. Based on exposure, the elements at
risk, causes and impacts of urban floods were studied through interview and by field observation method. Based on sampling
technique 70 samples was collected. 50 were from households 20 were from commercial sector. The data obtained through
questionnaire was to find the causes, perception and prevention of the urban flash floods in the study area. Field observation
was made to identify the causes and the impacts of the urban flash floods in the study area. The purpose of the field
observation was to collect information about the problem of urban flash flood in the study area and take photos for the
research study. A series of interviews were conducted with the local community members in order to judge the knowledge
about the past urban flash floods and there causes & impacts on the study area. One FGD was conducted in the study area.
The purpose of that FGD was to know about the causes and impacts of urban flash flood in the study area.



CHAPTER-4

DATA ANALYSIS

4.1INTRODUCTION

Peshawar city is the capital of KP. The drainage and sewage system of the area is in poor condition. In case of raining the
nallahs and sewerage line are filled up to 2-3 feet. The major reasons are narrow sewage line which is often blocked by
polythene bags, solid waste material, dumps, garbage, and pieces of clothes. It creates hurdles for people to pass through
that area. Shahi khatta is the main sewage line that is responsible for most of the urban drainage. This drainage line was
constructed during maharaja ranjit Singh rule, when Peshawar population was not more than 60000. This drainage line is
divided into two branches. The first branch starts from gissa khawani bazaar, passing through the areas of kohati gate, shoba
bazaar, reeti bazaar, Fakirabad and stretches into budhni. The second branch passes through the inner parts of the city,
particularly at jehangirpura and Muhammad Ali johar road, before joining the first branch at ring road. This drain is 10 km
long and 8ft wide and is occupied by illegal constructions.

Darakshan colony is located in UC23. And shares its boundary with wazir bagh and beri bagh. The main flow of water is
starting from river Kabul travelling through darakshan colony UC 23 and ending up in hazarkhawani branch canal. The major
portion of the sewage is connected to that canal which is coming from river Kabul and ending in hazarkhawani branch canal.
Most of the people have joined their sewage pipes with this canal. While some of the portion of sewage water is drain out
through the main gutter outside the colony.

4.2 DRAINAGE AND SEWERAGE SYSTEM

Darakshan colony is located in UC23. And shares its boundary with wazir bagh and beri bagh. The main flow of water is
starting from river Kabul travelling through darakshan colony UC 23 and ending up in hazarkhawani branch canal. The major
portion of the sewage is connected to that canal which is coming from river Kabul and ending in hazarkhawani branch canal.
Most of the people have joined their sewage pipes with this canal. While some of the portion of sewage water is drain out
through the main gutter outside the 