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Abstract
This research looks at how domestic wastewater can be put at the forefront of urban planning
and management in the Tamale Metropolis, Northern Ghana. It studies with respect to
wastewater management as well as the current state of art and major problems that are
identified from water source up to wastewater use in agriculture.
Wastewater management requires an inter-sectoral and interdisciplinary approach and there is
a need for partnership by all stakeholders. However, beyond the partnership, a strong
guidance is needed by the political power. Tamale Metropolis should play the leadership and
coordinate the relevant institutions that are involved in urban planning. In Tamale, different
institutions have been making efforts individually for achieving improved wastewater
management, each in the face of the constraints that challenge them. These constraints
include inadequate policy and laws, low enforcement of the existing laws, lack of logistics
and funding, inadequate human resource, especially professional and technical shortages,
weak institutional linkages, inadequate spatial information, low awareness of the society on
sanitation, low participation of stakeholders and low conscious efforts to integrate urban and
peri-urban agriculture into the city plan.
In the light of these problems, institutions should interact and work together. Using this
approach, agricultural and sanitation issues can be addressed in a harmonized manner.
Key words: Urban Agriculture, urban planning, wastewater, wastewater management,
sanitation, Ghana
Résumé
Cette étude examine la façon dont les eaux usées domestiques peuvent être mises au cœur de
la planification et de gestion urbaine dans la métropole Tamale, au nord du Ghana. Cette
recherche étudie la gestion des eaux usées ainsi que l’état actuel des principaux problèmes
identifiés entre la source d’eau et l’utilisation des eaux usées dans l’agriculture.
La gestion des eaux usées nécessite une approche intersectorielle et interdisciplinaire. De
plus, il y a une nécessité d’un partenariat entre tous les acteurs. Cependant, au-delà du
partenariat, une orientation forte est nécessaire par le pouvoir politique. La métropole de
Tamale devrait entreprendre un rôle de leadership et coordonner les institutions concernées
qui sont impliquées dans la planification urbaine. Malgré un nombre de contraintes à Tamale,
différentes institutions ont fait des efforts individuels dans le but d’améliorer la gestion des
eaux usées. Ces contraintes comprennent des politiques et des lois inadéquates, l’insuffisance
d’informations spatiales, une faible sensibilisation auprès de la société sur le thème de
l’assainissement, une faible participation des intervenants et le manque d’efforts pour intégrer
l’agriculture urbaine et périurbaine au sein de la ville.
En vue de ces problèmes, les institutions devraient interagir et travailler ensemble. Cette
coopération pourrait ainsi faire en sorte que les problématiques agricoles et les questions sur
l’assainissement soient abordées de manière harmonisée.
Mots clés : agriculture urbaine, la planification urbaine, les eaux usées, la gestion des eaux
usées, l’assainissement, le Ghana.
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Definitions
Aqua-privy:
It is a low-water use alternative where water is scarce. Generally, excreta falls directly from
a squatting plate into a septic tank, without passing through a water seal. The solids settle into
the septic tank, and the effluent is discharged into a soak-pit.
Borehole:
A hole bored or drilled in the earth, as: a - an exploratory well, and b - (chiefly British) a
small-diameter well drilled especially to obtain water. Sometimes it is called 'bore well'.
Cesspool:
An underground tank that is used where there is no sewer and into which household sewage
or other liquid waste is drained to permit leaching of the liquid into the surrounding soil.
Sometimes it is called Holding Tank, Seepage Pit or Soak Pit.
Latrine:
It is a receptacle, (as a pit in the earth), for use as a toilet.
Peri-urban:
Areas surrounding urban centres that are often densely populated, lacking improved
infrastructure, and settled by households with no formal tenure rights.
Pour-flush toilet:
A type of latrine where a water seal trap is used to prevent smells and to check flies and
mosquitoes. Used where water is the common form of anal-cleansing.
Seepage Pit:
A tank in which organic solid matter of continuously flowing sewage is deposited and
retained until it has been disintegrated by anaerobic bacteria. Also it is called Soak Pit,
Leeching Pit, or Cesspool.
Septic Tank:
A tank in which organic solid matter of continuously flowing sewage is deposited and
retained until it has been disintegrated by anaerobic bacteria.
Sewage; Sewer; Sewerage:
Sewage is the effluent in a pipe network. Sewer is the conduit - usually a pipe - used to carry
off water and waste matter. Sewerage is the complete system of sewers.
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Soak Pit:
A simple hole, sometimes lined, where effluent is held and slowly seeps into the ground
through perforated sides and bottom. A secondary stage of treatment takes place through
biological breakdown in the pit.
Sullage:
It is a general term for refuse, sewage.
Ventilated improved pit latrine (VIP)
It is dry latrine system, with a screened vent pipe to trap flies and often with double pits to
allow use on a permanent rotating basis. Considered a safe, hygienic means of excreta
disposal
Water-closet
It is a privy; especially, a privy furnished with a contrivance, for introducing a stream of
water to cleanse it.
Source:
http://web.mit.edu/urbanupgrading/waterandsanitation/resources/definitions.html
Browsed on (19/07/2011)
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Chapter 1. Introduction and Background
1.1. Introduction
In Tamale, during the dry season, farmers are using untreated domestic wastewater for
vegetable production that can cause risks to human health and environment (Abdul-Ghaniyu
et al., 2002). Despite these negative aspects, wastewater is simply too valuable not to be used
in this arid environment (Fatta et al., 2005). Wastewater irrigation has a potential for positive
effects such as conservation of water and nutrients, reducing the need for artificial
fertilization, increasing crop yield and providing a reliable water supply for farmers. It can be
a low cost method for sanitary disposal of municipality wastewater (Intizar et al., 2001 and
Fatta et al., 2005). Based on these facts, I strongly agree with Huibers (2010) argument that
upstream design and management of urban water flows should be adapted to this potentially
productive value of wastewater.
Although different institutions play their role in mitigating and combating the abovementioned problems independently, there should be a good coordination among them, to
manage wastewater in a harmonized way. In order to create a sustainable urban water system,
a strategic approach to good urban planning is highly needed (Fatta et al., 2005). In this work,
a system approach (Huibers 2010; Tamale Workshop, 2011) is proposed to address and study
how urban planning could contribute to the management of the urban wastewater system. The
success of an urban water system management will be determined by social, economical,
governmental, environmental and technological factors (Tamale Workshop, 2011). Urban
planning, as one of the governmental factors, should be considered seriously for better
wastewater management. In a water system, actors should play roles based on their financial
capacity, power and responsibility in each of the links of the water chain (Huibers, 2010).
This research identifies the key challenges and gaps in urban water system planning and
management and identified the opportunities that can improve the roles of actors in
wastewater management. The study focuses on how wastewater management can be planned
and managed better for agricultural purposes.
1.2. Background Information
This section seeks to position the reader in the research area. Background information is
given on the physical environment, demographic and socio-economic condition, cultural and
religious trait and household characteristics of the Metropolis. Furthermore, a brief
description has been given on the history of Tamale in order to understand the city’s growth
and urban planning trends over the years. The information was collected through in-depth
interviews with TCPD, TAMA, literature review and secondary data from relevant offices
(May, 2011).
1.2.1. Profile of the Study Area
Location and Size
Tamale Metropolis is located in the centre of the Northern Region, Ghana and lies between
latitude 9016 and 9034 North and longitudes 00 36 and 00 57 (Figure 1).
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Figure 1. Map of Ghana

Source: http://www.nationsonline.org/oneworld/map/ghana_map.htm (browed 20/07/2011)

2

Mainstreaming Wastewater Management in Urban Planning

It shares common boundaries with Savelugu-Nanton District to the North, Yendi District to
the East, Tolon-Kumbungu to the west, Central Gonja district to the South West and East
Gonja to the South. The Tamale Metropolitan Assembly (TAMA) occupies a land area of
about 750 km sq, which is about 13% of the total land area of the Northern Region. There are
a total of 197 communities in the Metropolis of which 33 are urban. Most of the rural
communities still lack basic social and economic infrastructure such as water and sanitation,
good road network, school blocks, hospitals, market and recreational centres.
Since Tamale is strategically located between the North (bordering Burkina Faso) and the
South Ghana, it is highly appropriate for both domestic and foreign trade. Many firms in the
area of banking and finances have been attracted into the area for investment. Thus, it can be
concluded that Tamale has a strategic position for business and investment (TAMA, 2011).
Figure 2.Map of the Northern Region showing Tamale Metropolis

Source: Tamale Metropolis Assembly (2011)
Climate
Tamale is located toward the northern limits of the transition between the equatorial zone,
which exhibits a two-peak rainfall in the year, and the Savannah Zone, which has only one
peak rainfall. More often than not, Tamale comes under the influence of the latter and the
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rains come during the period April-May to September-October with the peak in August and
September. Annual rainfall is around 1077 mm (Figure 3). The dry season is from November
to March during which the region is under the influence of the dry Saharan winds
(Harmattan). High temperatures are experienced all the year round but exhibit wide variations
between day and night. There is a high temperature from November to February with
maxima from 33 0C to 37 0C during the day and 23 0C to 25 0C at night. The highest sunshine
occurs in the period of November to February with about 8.5 hrs a day, whilst the lowest in
July reaches only about 4 hrs a day (TAMA, 2011).
Figure 3. Climatic data average for 30 years, potential evapotranspiration and rainfall

Source: UDS (2011)
Soil and Vegetation
Tamale Metropolis lies within the Savannah Woodland region in the country. Major tree
types are the Dawadawa, Nim, Acacia, Mahogamy, and Baobab among others. The shea nut
tree is probably the only economical tree, which has gained international recognition. Cashew
is also grown in the Metropolis on a small scale. Other commercial plants are cotton and
mango trees. The shea tree is also planted by individual farmers, groups and/or commercial
enterprises. The shea tree has a very good potential for poverty reduction among women in
particular since trade in this product highly involves women who do the picking of the nuts as
well as engage in shea butter extraction (TAMA, 2011).
The major soil types in the Metropolis are lixisols, Planosols and acrisols (Figure 4) and,
which are weathered to different soil grades. These soils, which are not adequately covered
by vegetation, are severely eroded during the heavy torrential rains following the long dry
season. The soils in the Tamale are suitable generally for hand cultivation and dry farming.
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Figure 4. A Map showing the soil types of Tamale Metropolis

Source: UDS (2011)
Topography, Drainage and Hydrogeology
The Tamale Metropolis is located at about 180 m above sea level. The topography is
generally rolling with some shallow valleys, which serve as stream courses. There are few
isolated hills, which do not inhibit physical development.
The Metropolis is poorly endowed with water bodies. The only water systems are few
seasonal streams (which have water only during the rainy season, drying up during the dry
season), like the Pasam, Drim-Nyongni and Kwaha (Figure 5). All these streams originate
from Tamale that is situated on a higher ground.
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Figure 5. A Map showing the streams in the Tamale Metropolis

Source: TAMA (2011)
Other water bodies are dugouts and dams. There are about 91 dugouts within the Metropolis.
These dugouts serve as watering points for animals as well as for domestic purposes. Most of
these dugouts dry up during the dry season, leaving both people and animals travelling long
distances for water (TMAD, 2011). The dugouts are dug by NGOs in cooperation with the
Tamale Metropolis. The community members have equal access to these dugouts and
managed by the community Water and Sanitation Committee.
The topography, the lack of vegetation, and the climate do not favour dense forestation. Most
of the precipitation runs off or evaporates. However, some aquifers can be found locally and
some people rely on wells in villages such as Dohini or Maleshega and some part of the
Central Business District (near the post office).
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Demographic features and Socio-economic Conditions
The population of Tamale Metropolis was estimated at 300, 000 by the 2000 Population
Census. Although the population census of 2010 is not yet declared, currently the Tamale
Metropolis is believed to have a population of 450, 000 (TAMA, 2010).
With an urban population of about 67%, the Metropolis is the only district in the Northern
region, which is predominately urban. The population density of 318 persons per square
kilometres for the area is about 12 times higher than the regional average density of 26, but
still low for a city.
The economy of the Metropolis is dominated by agriculture, commerce, administration and
services, besides manufacturing in the formal and informal sector. Approximately 42% of the
population is involved in agriculture related activities while 58% are engaged in sales,
services, transport and production (TCPD, 2008).
Although women are involved in trading and other economic activities, they suffer from
poverty, especially compared to men, due to discriminatory nature of land and property
holding, inheritance, extensive subsistence farming, large domestic responsibility and high
birth rates, low capital levels and illiteracy (UN-HABITAT, 2009).
Cultural and Religious Traits
Apart from Metropolitan Tamale where there is an ethnic diversity, almost all the people in
the surrounding villages are Dagombas. Even in the Metropolis the Dagombas constitute
about 80% of the total population. Other minority ethnic groupings are Gonjas, Mampurusis,
Akan, Dagarbas, and tribes from the Upper East region including Gruni, Kasena and Kusasi.
Islam is the predominant religion in the area with 84% of the population belonging to this
faith (Table 1). The rest belongs to the Christian faith and the traditional religion with still
others belonging to none.
Table 1. Religious breakdown in the Metropolis
Religions

Percentages (%)

Christianity

13.7

Islam

84.0

Traditional

1.6

Others
Source: TAMA (2010)

0.7

Household characteristics
There are about 45,000 households in the Tamale Metropolis, on which 70% of the
households live in rooms in compound houses. Most of the dwellers, especially the Dagomba
7
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people, have more than one wife and large families. The average household size is 10. The
types of dwellings are shown in Figure 6.
Figure 6. Types of dwellings

Source: TAMA (2009)
Revenue
The city’s financial sources come from local taxes, land fees, licenses, investments, central
government funds (such as District Assemblies Common Fund), central government project
interventions (such as the Urban Environmental Sanitation Project), European Union, etc.
(UN-HABITAT, 2009). District Assembly Common Fund (DACF) is the main source of fund
for the waste management and sanitation work of the Assembly.If the Internally Generated
Fund (IGF) is increasing, it will be a potential source of sustainable fund for liquid waste
management (TAMA, 2011). Annex 4 provides a detailed description of revenue.
1.2.2. Historical Development of Tamale
The first people to settle in Tamale, around the 14th century, were said to be the Dagombas
who settled a place called Dagomba Town. Before the advent of the white man to the
Northern Region, it was a collection of five communities or villages: Dagomba Town (the
largest), Ghigonada Bari, Tishugu, Dahinayili and Mosho Zongo. The early growth of
Tamale was precipitated by economic activities and latter by political and economic
activities.
Tamale market played a great role to the economic growth in the area. Its location on the
North-South trade route contributed a lot to its role on the economic influence of the city.
Because of this, people were attracted to the town; some migrated from other part of the
region and beyond to settle in town. Tamale market might have been a food assembling and
distribution centre from those early days.
In 1905, the regional capital was removed from Gambga to Tamale. Tamale became the focal
point in the whole region (in those days the Northern and Upper Regions). Administrative
8
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and social functions were added to the economic function that also became stronger and
intensified its growth as more people moved to Tamale. Government offices were constructed
including key developments such as Hospital, Post offices, the Public work department etc.
The period of 1950 also marked the establishment of governmental institutions and
commercial houses. This coupled with the economic opportunities in the town made more
people to migrate to the town for job and investments opportunities.
Until 1954, the growth in Tamale was organic, since planning had not been introduced to the
town. The Town and Country Planning Department was established in 1955 and the first plan
prepared not before 1964.Before the establishment of the Town and Country Planning
Department, the survey department carried out the preparation of layouts for some parts of
the town.
The result of the lack of planning and rather organic development of Tamale on its growth
gave it a radial concentric structure. The main roads radiate from the centre outwards. The
centre is characterised by commercial activities surrounded by indigenous residential
properties and other residential areas expanding outwards. Thus, this radical spider webs
structure of Tamale was established which is associated with organic growth and has dictated
the urban structure of Tamale today (Figure 7).
Figure 7: The Concentric Structure of Tamale City

Source (UNHABITAT, 2009)
Between 1961-68 eight planning schemes were prepared for Wards ‘D, I, M, A, Nim Avenue,
Kukuo, Choggu and Manayili .The planning activities undertaken were short plans at the time
until 1969, when the Director of Town and Country Planning Department directed that all
regional and District Capitals should have 15 years physical Development Plans. Thus, the
first plan for Tamale, Tamale physical Development (1970-1985) Plan, was prepared. In line
with government development policy to adopt a growth-pole strategy at the time, Tamale was
designated one of the national growth centres and the need for its plan could not be
9
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overemphasised. The growth of Tamale has therefore been guided by the 1970-85 plan
though implemented with modifications over the years. The plan was for a projected
population 374,000 over its 1970 population of 98,818. There was a minor revision in 1999
but there is need for the plan to be comprehensively revised to meet current development
challenges.
1.2.3. Background of the study
During the dry months, Tamale suffers from water shortage both for domestic and
agricultural purposes. Therefore, farmers are forced to use untreated water from sewerage
systems (mostly open ditches), abandoned small dams and dugouts within the city perimeter,
or hand dug wells. The major crops grown by local inhabitants of Tamale are cereals (millet,
sorghum, maize, rice), tubers crops (cassava, yam) and vegetables (pepper, okra, garden eggs
and tomato) (Abdul-Ghaniyu et al., 2002; Asare and Kranjac-Berisavljevic, 2003).
Since Tamale is one of the fastest growing cities within the country, it attracts rural
population from all over the northern region. Many of the communities within the city have
slum characteristics with insufficient water supply and low domestic toilet provision. The
residents use either limited public toilets, or defecate in the bush and open spaces.
Unauthorized development within the city also contributes a lot to environmental degradation
and sanitation problems. The highest administrative body, Tamale Metropolitan Assembly
(TAMA), is with limited manpower at both senior management level and at the junior staff
level for effective management of the city.
As it has been clearly identified (Tamale workshop, 2011 ; Huibers, 2010), Tamale can be
categorized as mid-sized inland city having the following characteristics: higher dependency
on agriculture as economic activity as compared to industry, strong link between the city and
the rural area, can create its own funds, faces environmental problems that are less attended
to and infrastructure is inadequate.
Farmers, in the urban and peri-urban areas of Tamale, often cultivate vegetables and
horticultural products with wastewater coming from urban centres (Abdul –Ghaniyu et al.,
2002). The high demand for these vegetables by the city inhabitants creates an opportunity
for the farmers to get a good income. In fact, it can be concluded that their livelihood is
dependent on this wastewater. They use wastewater especially in dryer period of the year
because they do not have access to alternative water sources. Tamale is a water-scarce area
with only temporary streams. Groundwater availability is limited in a few hand-dug wells and
boreholes, with depths ranging from 18-122m, depending on the nature of rock material
present beneath the soil horizon (Abdul –Ghaniyu et al., 2002).
The use of wastewater is driven by the demand for water rather than the nutrients in polluted
water. Although the physicochemical parameters of the water they use are tolerable, the
levels of faecal contamination are high, hence risky to the health of both consumers and the
general public (Abdul-Ghaniyu et al., 2002). Microbiological analysis carried out during
2000-2001 dry season at six vegetable farming sites within the Tamale metropolis shows
faecal coliform levels higher than 2x106/100ml for all sites (Abdul-Ghaniyu et al.,
2002).Since these farm activities highly determine the livelihood of the people, there is a
need for an urgent involvement of all stakeholders to find a solution that could reduce these
risks (Abdul-Ghaniyu et al., 2002).
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Although lots of researches related to wastewater irrigation have been carried out in Tamale
(Ayamga., 2006; Solomon.,2006; Abigail., 2008; Amaanatn., 2011), one of the motivating
factors leading to this research is the need to develop a better understanding of the urban
wastewater management problems, identify gaps, challenges and opportunities of urban
wastewater management and suggest better ways of inspiring the different key actors for
successful urban planning towards improved wastewater management. Furthermore, it
appears that no research has been carried out so far in Tamale regarding this topic and
hopefully this will form a contribution towards providing new information and stimulate
different actors for a discussion on wastewater management.
1.3. Problem Statement
The challenges in Tamale urban wastewater management are many. Tamale does not have
enough water for local farmers to use for irrigation during the five or six dry months
(November-December) of the year (Asare and Kranjac-Berisavljevic, 2003). Moreover, the
majority of the population has less access to safe water for domestic consumption (KranjacBerisavljevic 2007, quoted in MacMillan 2007:2). At the same time, the relatively high rate
of population growth in Tamale city (3.5 %) and being one of the fastest growing cities in the
country, pollution and depletion of water resources are likely problems to be encountered.
Although different actors in Tamale have their motivation and interest in managing the urban
wastewater, there is a lack of cooperation and consultation, which leads to the difficulties in
integration of wastewater management into planning in a harmonized way (Tamale
Workshop, 2011). It is in the light of this that this study seeks to examine how to mainstream
wastewater issues into urban planning. In this context, Huibers (2010) stated that, in order to
use the polluted water flow in most developing countries, it requires challenging key issues
such as scarce financial resources, rapid and partly un-planned urban development and lack
of planning between institutions responsible for urban water treatment and rural user of
water.
1.4. Significance of the Study
The study would provide basic information and present insight into the current state of urban
wastewater management as well as future plans, stakeholders’ views, main challenges and
opportunities of urban wastewater management in Tamale. It will stimulate discussion among
different actors concerning the wastewater management and this will enable the achievement
of cooperation and local participation in wastewater management.
With regard to policy implication, the research findings may contribute in providing
information to the government, urban planning institutions, environmental organizations and
water & sanitation operators. The information will be used to formulate wastewater use
policies and also device strategies to facilitate the work to address the problem of wastewater
management in general. The result will also helps in combating urban planning problems that
are associated with urban water system management in mid-sized inland cities in particular.

11

Mainstreaming Wastewater Management in Urban Planning

12

Mainstreaming Wastewater Management in Urban Planning

Chapter 2. Objectives and Methodology of Research
2.1. Objectives of the study
The overall objective of the study is to discover the opportunities for overcoming existing
challenges and gaps so as to increase the potential of urban planning to ensure efficient urban
wastewater system management including agriculture.
In line with the above general objective, the study will attempt to achieve the following
specific objectives:
 To identify the key challenges of present urban wastewater management in Tamale.
 To examine how urban wastewater is managed and how it is integrated into the
process of planning and management of the Tamale Metropolis.
 To propose a better wastewater management in the context of Tamale Metropolis
2.2. Main Research Questions and Sub Questions
The main research question of this study will be how could wastewater management be
integrated into urban planning to create a best urban wastewater system management for
Tamale and other similar environments?
The overall study will be accomplished through answering the following specific questions:
 What is the current state of urban wastewater management in Tamale?
 Is wastewater management incorporated into urban planning of Tamale Metropolis?
What are the approaches used by different institutions to integrate wastewater
management in their planning?
 What could be done to improve the overall efficiency (wastewater use and sanitation)
of the system?
2.3. Methodology of Research
This chapter outlines the process of investigating the issues discussed in the previous chapter
in the context of the Tamale Metropolis. Field research with a combination of literature
review was employed for the enquiry. The methods that were used to carry out the research
are discussed as follows.
Research Design
Overall research design: Case-study research, with well-defined boundary of the case (in
time and space), applying triangulation of data sources and data collection methods.
Boundary
The research is a case study that has a boundary both in time and space. The research was
carried out in Tamale Metropolis urban and peri-urban area, and the time frame for the
research was from April 2011 to August 2011.
Unit of Analysis
The research was based on two main units of analyses, the unit of analysis that reviewed
present urban planning and management in the Metropolis taking into consideration the
processes and procedures, challenges and relevance of urban planning towards wastewater
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management, and secondly how wastewater management would be integrated into future
urban planning in the metropolis and how these consideration was enforced.
Research Type and Strategy
The study explored what is actually happening in terms of urban planning that aims towards
wastewater management through investigating and questioning the current practices and
future plan. By doing this, the research got answers to what was happening, why it was
happening and what and how it can be improved.
Data Collection Methods
Primary data from the field was collected through interviews, focus group discussion, direct
observation and making inventories depending on the required data.
In-depth interviews were conducted with key respondents that are mentioned in Table 2 to
collect the required data. The interviews with the identified respondents facilitated to obtain
rich and deep information about the subject of study. The interview was framed so as to
gather useful information regarding urban planners’, farmers’ and NGOs perspectives and
their intervention on the wastewater management issues and how it could be integrated into
urban planning in a better way. In addition to this, informal discussions were held with some
other professional staff of the relative offices that were presented in Table 3. In this study,
‘urban planner’ refers to the key governmental offices, which can play a great role in policy
making.
Sangani, Gumbhini and Zagyuri vegetable farming sites were visited. A total of 16 farmers
were interviewed from Sagani (5), Zagayuri (5) and Gumbihini (6), respectively. The
interview was with participants encountered on their farms. To supplement the interview, the
researcher also observed and conducted focus group discussion with the farmers. Focus group
discussions were also carried out with the aim that farmers would share their insights,
feelings, experience and the challenges and constraints that they face with respect to what
they are doing with the wastewater. Farmers were informed ahead of time on the plan of the
meeting and were visited when they were doing their daily tasks. The discussion broadened
the research problem and emanated valuable ideas from the participants. It also helped to
discover the farmers’ view on the potential of wastewater irrigation.
The field observations include the following: fecal sludge dump and treatment site, drainage
and sewerage systems and farmers’ field. Personal observation helped to grasp the overall
process of the wastewater management issues and cross check the validity of the data
gathered via other mentioned methods. Therefore, the method of field observation was
employed to collect primary data, as it will help to make the study issues more tractable.
Secondary data was collected from various sources such as journals, government offices,
academic and research institutes, and internet in order to get an in-depth understanding about
the study. Statistics related to previous and current wastewater management performances,
problems, and other related secondary information were reviewed and used.

14

Mainstreaming Wastewater Management in Urban Planning

Table 2. Sources of data for the research
No
1

2
3
4
5

6
7

8
9
10
11
12

Data Source

Number of
Data Type
Respondents
Tamale
4
Present water resources, major water users, water
Metropolitan
consumption and use, waste production, service provided by
Assembly
the Metropolis, existing and planned water infrastructure,
financial resources, existing projects and programs, urban
planning, coordination and supervision process, wastewater
management, water and sanitation, challenges and
opportunities in integrating wastewater into urban planning,
role in planning, legislation and policies on wastewater use,
relation with other stakeholders, general information about
the area, inventory on waste water treatment plant.
Environmental
2
Annual environmental compliance reports, wastewater issues,
Protection Agency
roles and responsibilities in planning, challenges, views on
what to improve.
Town and Country
2
Land management and administration in relevant to urban
Planning
agriculture & city growth, roles and responsibilities in urban
Department
planning, land tenure system, land regulations.
Ministry of Health
2
Health risk protection measures, role and responsibilities in
and Sanitation
urban planning, sanitation and drainage services.
Department
Ministry of Food
3
Issues on urban farming, wastewater irrigators farming
and
Agriculture
systems, relation and support with wastewater farmers and
(Extension
and
other stakeholders, views on urban farming, wastewater use,
other
relevant
role in planning.
department)
Irrigation
2
dams and dugouts in the city area, relation with wastewater
Department
irrigators
Ghana
Water
3
Present water resources, major water users, water
Company Limited
consumption and use, water treatment plants, current and
(GWCL)
planned projects.
Farmers that use
16
Demographic and socioeconomic characteristics of the
wastewater
farmers, farming practices, motives for cultivation, problems
they face as farmers in the urban area, land ownership, source
of water for their farming, reason for using it, consequence of
using it, awareness of those consequences.Expectations,
opinion about wastewater collection & treatments, relation
with urban planners, participation capacities in planning
URBANET
2
Role on wastewater management, opinion on how to improve
the current situation, relation with other stakeholders.
Food and Drug
2
Opportunities and threat of wastewater in terms of food
Boards
safety, role in urban planning and wastewater management.
Community Water
2
Water and sanitation services, regulations, roles and
and
Sanitation
responsibilities in urban planning, what to improve.
Agency
Literature
Urban planning in relation to urban wastewater management,
urban water system.
Field observation
To get an insight into the way the areas are planned, the
degree of enforcement of planning regulations, success
and/or failure factors, urban planning, wastewater issues,
existing wastewater management condition, farming systems

(Source: Author‘s construct, March 2011)
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Data Analysis
After collection of data, all the field notes, audio records, interview notes were selected and
transformed into separate Word documents. Views on issues were described, narrated,
summarized, interpreted and reconciled with other qualitative data so as to use it for the thesis
write up. The key issues were explored and analysed on how they will fit with existing
knowledge and the conceptual framework that has been developed (Figure 8). For
quantitative analysis, following the successful completion of data collection, the data was
analysed using a simple descriptive statistical method.
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Figure 8. Analytical framework
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Chapter 3. Conceptual and Theoretical Framework
3.1. Conceptual Frame work
The conceptual framework for the study seeks to outline the possible courses of action and to
present a preferred approach to the study and served as a type of intermediate frame that
connects to all aspects of the study.
Operationalization of Concepts
To carry out the research and to analyze the collected information, the main concepts that
were used are explained and defined in the context of the study. The definitions are as
follows:
Wastewater
This research discusses exclusively municipal (domestic) wastewater from water borne
sewage systems, consisting of blackwater (excreta, urine and associated sludge) and grey
water (kitchen and bathroom wastewater) (Hoek, 2004:14 quoted in Raber, 2010).
Figure 9. Urban wastewater composition

Source: Hoek (2004):14 quoted in Raber (2010).
Wastewater management
Wastewater management describes the implementation and operation of collection, treatment,
use and disposal systems for wastewater (Raber, 2010).
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User
In this research, the term user refers to the farmers or households that utilize wastewater for
agricultural purpose.
Wastewater use
Controlled wastewater use with collection and treatment, is defined as the “beneficial use of
reclaimed or repurified wastewater” (Metcalf and Eddy, 2004: p4, quoted in Van Opstal,
2010). The wastewater use considered in this research is for agricultural purpose.
Urban Planning
Urban planning is a mixture of science and art. It encompasses many different disciplines and
brings them all under a single umbrella. The simplest definition of urban planning is that it is
the organization of all elements of a town or other urban environment (Keeble, 1969). It has
the main goals to safeguard private ownership and public interests, economising the use of
land resources, improving accessibility, economising the exploitation of non-renewable
resources and conserving and protecting nature and cultural heritage from unintended
consequences of development and from hazardous use of land (Damsgaard and Niels,
1998:7). Since this definition is too broad, urban planning as used in the context of this
research is limited to water and land use planning.
Water System
In brief, a water system is the totality of surface water and groundwater, which belong
together to the natural environment. The water chain is embedded in the water system. The
water chain lies in the sphere of public utilities, comprising the pathway from drinking water
supply to wastewater treatment and discharge. The water chain consists of three components:
drinking water supply (production and distribution); the sanitation system (collection and
transport of wastewater); and wastewater treatment (Jong, 2007). Although several factors
affect the management of urban water system, in this study, much emphasis will be given
how urban domestic wastewater management can be mainstreamed into urban planning.
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Figure 10. Conceptual framework for integrating urban wastewater management into
urban planning
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(Source: Adapted and Modified from Tamale Workshop, 2011)
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The success of urban water system management can be affected by social, economical,
governmental, environmental and technological factors. Urban planning, as one of the
governmental factors, is a key issue that needs a strong attention from all relevant
stakeholders for a better management of wastewater (Tamale workshop, 2011). Building and
maintaining effective partnerships and joint planning among institutions are the keys to
addressing wastewater issues within a city. By creating partnerships, many different
individuals and organizations come together to implement solutions at a local level (Fatta et
al., 2005).
As indicated in Figure 10, the water chain, embedded in a water system, comprises major
components: like household water distribution and use, wastewater collection and transport,
and water treatment. Within each link of the water chain, different actors have their own
interest, experience, needs and role to play (Van Opstal, 2010). However, due to a lack of
coordination between planning, many urban plans fail in practice because they are overambitious considering the capabilities of the administrative system to enforce their
implementation (UN-HABITAT, 1996:255). The reasons for this also include the lack of a
proper legal and administrative framework, inadequate technical skills and financial
resources, unrealistic assumptions emanating from the foreign base of the plans and lack of
participation by the stakeholders and inhabitants (UN-HABITAT, 1996:255).
Building a shared planning to manage wastewater has several advantages such as more
efficient use of finances, creation of a sense of ownership, equal and open process to
minimize negative social and economic impacts, and creative approach to the management of
natural resources (West Virginia Rivers Coalition, 2005).
There is a high connection between water supply, sanitation, waste management and
agricultural development. Although sustainable provision of water and sanitation services for
a growing population is a great challenge by itself, urban planners should also target for
better wastewater management. They should also pay high attention to incorporate sanitation
and wastewater management issues into their plan in order to recycle water and nutrients
from domestic wastewater for agriculture purpose.
Using the water system concepts will help to investigate how urban planning could contribute
better in the management of each process of the water chain in the water system. Each
process of water chain requires a good management and planning. To meet the required final
objectives, local decision-making is needed across the full spectrum of wastewater
management, from planning through design to construction and operation. Thus,
comprehensive wastewater management planning is highly important to identify the most
cost-effective and environmentally sound solution for a city's wastewater (West Virginia
Rivers Coalition, 2005). Urban water systems should be well designed and operated in order
to maintain public health as well as control the quality of waters into which urban runoff are
discharged (Shamir and Howard, 1968).Furthermore, in planning and management of the
cities, if wastewater management is consciously integrated in the process, a sustainable water
system could be created (West Virginia Rivers Coalition, 2005).
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3.2. Theoretical Framework
3.2.1. Definition of Wastewater
Wastewater can be defined broadly as “a combination of one or more of: domestic effluent
consisting of black water (excreta, urine and faecal sludge) and grey water (kitchen and
bathing wastewater); water from commercial establishments and institutions, including
hospitals; industrial effluent, storm water and other urban run-off; agricultural, horticultural
and aquaculture effluent, either dissolved or as suspended matter’’ (Raschid-Sally and
Jayakody, 2008).
In the context of the study area, we consider only domestic wastewater, which comprises
black water and grey water. Black water and grey water have different characteristics, but
both contain pollutants and pathogens that require treatment (Raschid-Sally and Jayakody,
2008).
3.2.2. Wastewater Components and Water Quality Indicators
The major component of wastewater by weight is water. Other components can be in small or
large quantities, and can cause risks to the environment, or to public and animal health
(Amoah et al., 2005).
The major components of wastewater, which have a potential risk to public health and
negative environmental effects, are the following (FAO, 1997; Helmer and Hespanhol, 1997;
Martijn and Huibers, 2001, Amoah et al., 2005;Boischio et al., 2006; Drechselet al., 2006 and
Keraita, 2007):








Organism: various types of organisms such as bacteria, protozoa, helminthes eggs,
and coli-forms live in wastewater.
Pathogens: many disease causing organisms such as viruses, parasites and bacteria
are common in wastewater. All these pathogens are coming either from animals or
people in the community that are infected with various diseases. The major infectious
diseases and illnesses, which may result from wastewater, are: gastroenteritis,
hepatitis, typhoid, and cholera.
Organic Matter: The main sources of organic matter in wastewater are: human
waste, plants, synthetic organic compounds, food residues, from domestic, industrial
and commercial sources. Carbon, hydrogen, oxygen and nitrogen are the main
elements found in organic matter. Too much organic matter (fats, proteins and
carbohydrates) is dangerous to water sources, because organisms that are found in
water bodies use dissolved oxygen in the water to break down the wastes. This can
degrade the quality of water; deplete the supply of oxygen needed by the aquatic
animals, result in fish kill and odors. Biochemical oxygen demand (BOD), the
amounts of oxygen that organisms need to break down wastes in wastewater, is one of
the indicators to measure wastewater strength. Certain synthetic organics such as
pesticides and herbicides are toxic to humans, fish and aquatic animals.
Oil and Greases: If large amounts of oil and greases are discharged to water bodies,
this would increase the BOD.
Inorganic: Wastewater may contain inorganic minerals and metals such as sodium,
potassium, calcium, magnesium, lead, nickel and copper generally from non-domestic
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sources. Some of these inorganic are toxic to animals and plants, and can accumulate
in the environment.
Nutrients: Nitrogen and phosphorus, in the form of nitrate and phosphate, promote
plant growth in the wastewater. Excessive nutrients in water bodies might cause algae
and other plants to grow quickly in a large amount and deplete oxygen in the water.
Because of this, fish and other aquatic animals might die and create bad odor.
Solids: Solid materials in wastewater may be organic, inorganic and organisms. The
types of solids in wastewater are: dissolved solids, settleable solids and suspended
solids. When discharged into water bodies in a large quantity, solids might increase
the biochemical oxygen demand and provide a room for microorganisms to escape
disinfection.
Gases: Methane, ammonia and hydrogen sulphide are the common gases that are
found in wastewater. Hydrogen sulphide and ammonia can be toxic, hazardous and
emit odor. Methane is highly combustible. Because of these mentioned reasons, gases
in wastewater are potentially dangerous.

The major indicators of water quality are given in Box 1.
Box 1. Key indicators of water quality (Source: Obuobie et al., 2006)
 Electrical Conductivity (EC) indicates the salt content.
 Total Dissolved Solids (TDS) comprise inorganic salts and small amounts of organic
matter dissolved in water.
 Suspended solids (SS) comprises solid particles suspended (but not dissolved) in
water.
 Dissolved Oxygen (DO) indicates the amount of oxygen in water.
 Biochemical oxygen demand (BOD) indicates the amount of oxygen required by
aerobic microorganisms to decompose the organic matter in a sample of water in a
defined time period.
 Chemical oxygen demand (COD) indicates the oxygen equivalent of the organic
matter content of a sample that is susceptible to oxidation by a strong chemical
oxidant.
 Total coliforms (TC) is encompassing faecal coliforms as well as common soil
microorganisms, and is a broad indicator of possible water contamination.
 Faecal coliforms (FC) is an indicator of water contamination with faecal matter. The
common lead indicator is the bacteria Escherichia coli or E.coli.
 Helminth analysis looks for worm eggs in the water.
 NH4-N and NO3-N show dissolved nitrogen (Ammonium and Nitrate, respectively).
 Total Kjeldhal Nitrogen is a measure of organically-bound ammonia nitrogen
 Total-P reflects the amount of all forms of phosphorous in a sample.
3.2.3. Why Manage Wastewater?
Wastewater is not only a threat, but also a challenge searching for opportunities for green
employment, social well-being and ecological health (Prince, 2010, quoted in Corcoran,
2010). Although the use of wastewater can be a threat to the public health, it also provides
important livelihood benefits to the farmers and vegetables to cities (Raschid-Sally et al.,
2005; Huibers and van Lier, 2005; FAO, 2010).
Wastewater use in agriculture is a common practice in many countries of the world (Scott et
al., 2004; IWMI, 2006; Winpenny et al., 2010). Irrigation with wastewater is a common
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reality and popular activity in low-income countries, especially for vegetable production
(IWMI, 2006). It is an important means for attaining food security and livelihood to many
urban dwellers (Keraita et al., 2007).
Although wastewater use in agriculture has been taking place for decades and even centuries
in countries like Mexico, Vietnam and China, it did not receive much attention from policy
makers (Scott et al., 2004; Shuval et al., 1986). Nowadays, because of high scarcity of fresh
water across the globe, wastewater is receiving increasing recognition as a potential water
source (Huibers et al., 2003; Huibers and van Lier, 2005).
Box 2. Examples of wastewater use in agriculture in different countries












Israel is one of the leading countries in wastewater use as it expects that 70% of its
agriculture water demand in 2040 will be met by treated wastewater (Haruvy, 1997).
In Hyderabad, India, wastewater leaving the city is the source of water for rice
production for a huge area and its effect can be observed even 60 km downstream
(Huibers et al., 2003).
In Mexico City, untreated urban wastewater irrigates and fertilizes alfalfa fields. The
alfalfa in turn is sold as feed to small-scale farmers who raise pigs and rabbits
(Corcoran et al., 2010).
One third of the vegetables grown in Asmera, Eritrea are irrigated with untreated
urban wastewater and in Lusaka, Zambia, vegetables are cultivated with sewage water
(Winpenny et al., 2010).
A general survey among open spaces carried out in 2002 revealed that about 84% of
nearly 800 farmers in and around Accra and almost all 700 farmers in Tamale used
polluted water for irrigation at least during the dry season (Azuma, 2007 quoted in
Abigail, 2008).
It was estimated that if only 10% of the 280 million m3 of wastewater from urban
Ghana could be treated and used for irrigation, the total area that could be irrigated
with wastewater alone could be between 4,600ha and 12,700ha (Huibers et al., 2003).
Approximately 20 million hectares in 50 countries use either raw or partially treated
wastewater for agriculture purpose (Intizar et al., 2001, Van der Hoek, 2004, quoted
in VanLier and Huibers, 2009).
At least 10% of the world’s population is thought to consume food produced by
irrigation with wastewater (Smith and Nasir, 1992, quoted in Abigail, 2008).
In Dakar, urban producers meet 60% of urban vegetable demand from wastewater
irrigated farming (de Zeeuw, 1999, quoted in Redwood, 2004).
An extensive survey done in Lusaka demonstrated that 50% of respondents use
wastewater for their gardens, as their primary source of household food (Ogle, 1999,
quoted in Redwood, 2004).

Because of high scarcity of water in arid and semi-arid regions, countries in these region use
wastewater highly (Qadir et al. 2007). Due to rapid urbanization, high population increase
and industrial expansion in many parts of the world, wastewater generation and its reuse has
also grown rapidly (Scott et al. 2004).
Wastewater is a complex resource, with both positive and negative aspects. Good planning
and management of wastewater is required to reduce its risks and maximize its benefits
(Intizar et al., 2001; Scott et al., 2004; Corcoran et al., 2010). Urban planners and policy
makers should play a great role to face this great challenge (Scott et al., 2004). However,
many policy makers are unaware of the importance of wastewater irrigation practices and the
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benefits it can bring (IWMI, 2006). In this context, several authors (Scott et al. 2004; Qadir et
al. 2007; Keraita et al., 2008) concluded that, although wastewater treatment and recycling
for various purposes has been well documented, the agricultural use of untreated wastewater
has got attention very recently.
3.2.3.1. Potential Benefits of Wastewater
The potential benefits of wastewater, as a valuable resource for agriculture can be
summarized as follows (Intizar et al., 2001; Redwood, 2004; Raschid-Sally and Jayakody,
2008; Thi Long, 2010; Winpenny et al., 2010):
 Provides a reliable source of water supply to farmers;
 Saves fresh water for other users by meeting farmers’ irrigation demands;
 Wastewater reuse makes economic sense, because reclaimed water is available near
urban developments, where water supply is most crucial and water price is high;
 Is a low-cost method for sanitary disposal of metropolis wastewater;
 Conserves nutrients, reduces the need of artificial fertilizer;
 Wastewater reuse reduces the level of nutrients and other pollutants entering
waterways by reducing wastewater discharges;
 FAO (1997) estimated that typical wastewater effluent from domestic sources could
supply all the nitrogen (N) phosphorous (P), potassium (K), micronutrients and
organic matter required for agricultural crop production.
 Better food security and education to farmers and traders, as more income will be
generated from this practice which raises the standard of living;
 Agricultural wastewater application can be considered as land treatment, reducing
surface water pollution.
3.2.3.2. Negative Aspect of Wastewater
Wastewater could also have the following negative impacts in agriculture (Shuval, 1986;
Intizar et al., 2001; Boischio et al., 2006; Drechsel et al., 2006; Obuobie et al., 2006; Drechsel
et al., 2010):
 Increased exposure of farmers and other community members to infectious diseases
(salmonella, typhoid fever, hepatitis, cholera, diarrhea and various other
gastrointestinal diseases and worms) and skin diseases.
Box 3. Examples of Negative Public Health impacts
 In 1970, Jerusalem was attacked with cholera epidemic, which was directly linked to
vegetables irrigated with the city’s wastewater (Shuval, et. al, 1986);
 In 1987, in Dakar, an outbreak of typhoid was lined to farmers who were using raw
wastewater to irrigate their vegetable farm (Shuval, et. al, 1986);
 A survey of farmers in Dakar using untreated wastewater found that gastrointestinal
infection rates varied between 40% and 60% (ENDA-IFAN, 2002, quoted in
Redwood, 2004);
 In Eritrea, research on the health impacts of untreated wastewater revealed a giardia
infection rate of 45% of farmers using wastewater.



Health costs that are related with days lost from work, the costs of medical
treatment and even loss of life;
Ground water can be contaminated;
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 Phototoxic in high concentration;
 Has a negative impact on property values in the vicinity.
The above mentioned positive and negative impacts of wastewater in agriculture will vary
from region to region depending on the magnitude and extent of the following factors (Intizar
et al., 2001):
 Volume and composition of wastewater;
 Degree or level of treatment before use;
 Use and methods of application of wastewater
According to (Fatta et al., 2005), the main issue that creates problems in the safe use of the
untreated wastewater in agriculture is the lack of information of the governmental and local
authorities that are responsible on wastewater management. There is a lack of the following
key information:
 Guidelines on the use of treated wastewater;
 Information on the cost effective technologies for wastewater treatment.
3.2.4. Wastewater, Urban Life and Agriculture
The rate of urbanization and population growth in the cities far exceeds urban planning and
wastewater infrastructure development (Scott et al., 2004). Rapid urbanization is taking place
not only in mega cities, but also in small and mid-sized cities (UN-HABITAT, 2009). The
rapid augmentation of urban population in the developing countries has been driven by both
push and pull factor. The major push factors that drive the population away from rural areas
as well as small urban settlements are lack of employment opportunities and absence of basic
facilities/services in rural areas. On the other hand, as a pull factor, the presence of basic
services in mid size and mega cities contributed to the migration of rural population to urban
settlements (Winpenny et al., 2010; FAO, 2010). In some parts of the world, especially in
Africa, conflict, natural resource degradation and exhaustion of natural resources are also
contributing to the rural-urban migration (UN-HABITAT, 2009).
According to Corcoran et al (2010), rural- urban growth and its development result in:
 Increased water demand, which in turn provides additional stress on existing surface
and ground water sources;
 Increase in waste water flows and loads results in significant decreases in the water
quality;
 Increased runoff;
 Rapid accumulation of various pollutants on earth surfaces.
When the city grows and when fresh water resources are finite (limited), the priority always
goes to domestic consumption rather than agriculture
If improper urban planning, accompanied with higher population growth in the cities, it
would have the following major negative impacts on the environment (UNDP, 1996; UNHabitat, 2009):
 Pressure on natural resources;
 Health problem due to mismanagement of both solid and liquid waste;
 Disruption or destruction of fragile ecosystems, including water bodies (surface and
ground water table will decline);
 Illegal settlement with poor drainage facility and sewerage system;
 Polluting water bodies due to improper underground drainage system and incomplete
construction of the sewerage system;
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 Ground water recharge will be decreased due to the increasing surface runoff.
The rapid growth of cities and their population leads to increasing human waste that needs to
be tackled (Haruvy, 1997). The relative success of provision of water in some cities has
increased the volume of both domestic and industrial wastewater (Helmer and Hespanhol,
1997).
Depending on the availability and quantity of the water supply, as the population densities in
cities increase, the volume of wastewater generated per household will also increase. For
instance, as outlined by Huibers et al. (2003), the amount of wastewater used in and around
Cochamba, Bolivia, is expected to double over the next twenty years. The increase in volume
of wastewater requires better drainage and sewer system. Wastewater, if not managed
properly and flowing out of the cities, can affect the downstream water resources (Helmer
and Hespanhol, 1997; Huibers and van Lier, 2005).
In urban areas, provision of quality water and good sanitation services is not an easy task, and
requires significant planning (Feachem and Bradely, 1983). As cities grow, the demand of
water for drinking purposes, urban farming and other economic activities will increase
(Feachem and Bradely, 1983). For example, over the past 20 years, both the access and
demand for quality water has increased in many cities and slums (FAO, 2010). Because of
these major reasons, fresh water resource became scarce in most urban areas (FAO, 2010). In
addition, poor planning and management of wastewater contributes to the progressive
degradation of water sources (Scott et al., 2004). To alleviate such problems, integrated water
management and sanitation planning strategies are highly needed (FAO, 2010). Urban
planning institutions, therefore, have to play great role in ensuring adequate quantity of safe
water for urban and peri urban agriculture (Batcher and Scott, 2001).
In most cities of the developing countries, wastewater infrastructures are in a poor condition
or not longer appropriate. Especially, in slum areas, there are few facilities or no planning at
all (Corcoran et al., 2010). Moreover, majority of the people in urban slums live without the
basic services such as good quality water, toilets and other sanitation services (UNHABITAT, 2009). Because of lack of proper toilets in slum areas, the inhabitants are forced
to depend on communal public toilets or open space. However, due to lack of water, poor
maintenance, and users-pay system in place, the majority of the public toilets are not used
(UN-HABITAT, 2009).
Box 4. Example of Sanitation in Urban Slums
A study in the slums of Delhi found that women face a great problem in finding a suitable
place to go to toilet because of personal security and embarrassment (Sheikh, 2008, quoted in
Corcoran et al., 2010).
Residents in the Kibera slums on the suburbs of Nairobi use “flying toilet”. The flying toilet
is a polythene bag that people used to dispose of faeces. After using these bags, people throw
them on the roofs and into drains and pose a serious health hazards and pollutes water sources
(Corcoran et al., 2010).
In Ghana, only 30% of urban households have pipe connections into their dwellings and 22%
uses flush toilets while 5% uses the bush/beach (Ghana Statically Service, 2008).
It is obvious that the increase in population and urbanization demands high amount of food.
As discussed above, wastewater is crucial for agriculture in many parts of the world.
However, since many developing countries do not have enough funds to establish wastewater
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collection and treatment facilities, untreated water is used in urban and peri-urban agriculture
(van Lier and Huibers, 2004; van Lier and Huibers, 2009).
Since wastewater is readily available and produces have relatively high value, the use of it
makes good economic sense for the producers (Winpenny et al., 2010).
According to Raschid-Sally and Jayakody (2008) and Thi Long (2010), the main drivers for
the current and future wastewater use in agriculture are in most cases the combination of the
following key factors:
 Pollution of traditional irrigation water sources due to discharge of untreated
wastewater to its water bodies;
 Wastewater is readily available in the vicinity of urban environment, where water
resources are highly needed and costly;
 Since the production of wastewater often remains nearly constant, even in the drought
seasons, it is a reliable water source;
 Competing demand for water resources due to the population growth and increased
agricultural needs;
 High market incentives and urban food demand favoring vegetable production close
to the city where water sources are polluted;
 Lack of choice for (cheaper and reliable) water sources;
 Motivating factors (necessity and opportunities) for the use of wastewater such as
drought, water scarcity and socioeconomic, and political conditions;
 Recognition of the environmental economic cost of the traditional water storage
facilities such as dams and reservoirs.
Use of untreated waste water may contaminate crop and livestock and may be risky for
human health (UNDP, 1996; Intizar et al., 2001). Moreover, lack of proper policy on
wastewater use and urban agriculture resulted in less attention to the sector (ORAAMP,
2000).
3.2.5. Policy Considerations on Wastewater use in Agriculture
In many countries, poor farmers in urban and peri urban areas are practicing wastewater
irrigation farming for centuries in an unplanned way (Haruvy, 1997). Although this activity is
unregulated and unplanned, it has become a widely accepted practice in many countries
(Raschid-Sally et al., 2005). Due to financial problem and weak or non-existence institutional
and regulatory mechanism, the untreated wastewater use in agriculture in developing
countries might continue in the future (Mahmoud, 2002). Thus, it is highly recommended that
urban planners, policy makers, decision makers, practitioners and ordinary citizens at
different administrative levels should understand how wastewater system works and develop
an appropriate wastewater management that suits their city situation and needs (Batcher and
Scott, 2001).
Urban and peri-urban farmers are facing several challenges (FA0, 2010). The major problems
they are facing in their day- to- day life include: lack of access to quality water, high water
use charges, lack of credit service, health and safety issues, legal restrictions and regulation,
land tenure, lack of extension service and potential for environmental pollution (Batcher and
Scott, 2001;FAO, 2010).
Integrating wastewater issues into national, regional, municipal policies, legislation and
institutional agenda are fundamental (Intizar et al., 2001). If wastewater issues were
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integrated into urban planning, in line with WHO/FAO/UNEP guidelines for safe wastewater
use, it would empower urban and peri-urban farmers, local authorities, water resource
managers and agricultural officers (Scott et al., 2004). Measures should also be taken in order
to increase public awareness of wastewater use in agriculture, to minimize health risks that
are associated to wastewater (Intizar et al., 2001; Drechsel, 2006; Kerita et al., 2008).
Furthermore, action is needed to harmonize all stakeholders’ plan towards wastewater
management, aimed at optimizing the wealth of waste. These can be achieved by the
following (FAO, 2010; Winpenny, 2010):
 Creating horticulture ‘’green belts’’ in order to improve the quality of urban
environment and reduce pollution;
 Considering wastewater as a resource for urban and peri-urban farming (e.g. irrigation
water and fertilizer);
 Promoting decentralized sanitation system rather than centralized system.
As it has been discussed thoroughly above, urban and peri-urban farmers are challenged
seriously with water both in quantity and quality. Thus, urban planners are expected to assist
farmers in the following manner (FAO, 2010; Corcoran et al., 2010):
 Improve the small scale producers access to extension services, affordable technical
innovation and credit services;
 Improve the producers’ knowledge of health risks that are associated with vegetable
cultivation using wastewater (selection of crops and irrigation techniques);
 Promote capacity building that enables produces to reduce health risks, while they are
working along the chain from ‘field to fork’;
 Promote market-driven solutions to small-scale farmers in order to expand their
business.
Depending on the context of the country’s ground reality, each country should formulate its
own wastewater use national policies (Quadir et al., 2007; Corcoran et al., 2010). National
policies on the use of wastewater should consider at least the following major issues
(Redwood, 2004, quoted in Solomon, 2006).
 The extent of water scarcity;
 Current and future wastewater availability in the country;
 Number of urban and peri-urban farmers dependent upon wastewater use in
agriculture for their livelihood;
 The accessibility of wastewater in agriculture;
 Source of the generated wastewater;
 The extent and types of wastewater use currently practiced;
 The health implication of wastewater use in agriculture;
 The capacity to use wastewater safely
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Chapter 4. Results
This chapter focuses on the information gathered from the field survey, following the
research methodology as outlined in Chapter 3. The results are organized according the
proposed conceptual framework. The major components of the water system (1-drinking
water supply, 2 -sanitation system, 3-wastewater collection and treatment and 4-wastewater
use) were covered in the analysis during the study.
4.1. The Water Supply System in Tamale Metropolis
4.1.1. The Physical Infrastructure
This section outlines and discusses the history of the Water System in Tamale Metropolis,
from its inception up to the existing state. The information was gathered through interviews
with GWCL’s professionals and a literature review (April, 2011).
The original Tamale Water Supply System was built in 1932 and consisted then of a pond in
Tamale with water treatment and distribution facilities. In the early 1950’s, the water supply
source was relocated to Nawuni on the White Volta River and a raw water main constructed
from Nawuni to the treatment plant in Tamale.
After the raw water intake facility, there is a treatment plant and a 6,800 m3 treated water
reservoir at Dalun, which is about 30 km northwest of Tamale, a booster station at Gumu, a
booster station and storage reservoirs at Bagabaga, storage reservoirs at Kaladan and its
associated distribution network systems.
The present water supply system was established in 1972 with a capacity of 13,000 m3/d (2.8
MGD). The system was upgraded in 1999 to the capacity of about 19, 560m3/d (4.5 MGD).
The major works that were carried out during the expansion of the system were:
 the installation of an additional low lift pump at Nawuni,
 the rehabilitation and expansion of the Dalun water treatment plant,
 the installation of an additional high lift pump at Dalun,
 the construction of a 4, 500m3 reinforced concrete reservoir at Bagabaga,
 the construction of a new booster station at Bagabaga with 3 pumps,
 rehabilitation of an existing 543m3 tank and
 erection of an additional 1000m3 elevated tank at Kaladan and,
 laying of new transmission and distribution pipelines.
Despite all these efforts, the Tamale Water Supply System (Figure 11) was still faced with a
number of functional problems. Water supply was below demand for both domestic and
commercial purpose. High rate of vandalism and destruction of pipelines in the area had
worsened the problems. Because of these reasons, the system was expanded again in 2008 in
order to meet the increasing demand. Some of the key activities that were carried out during
the expansion were:
 the installation of 3 new low lift pumps at Nawuni,
 laying of a 600mm (24in) raw water pipeline from Nawuni to Dalun,
 construction of a new 25, 000m3 reservoir at Kukuo Yilpalsi and
 the laying of a 700mm (28in) treated water transmission line to Tamale.
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The management of the water system in the Tamale Metropolis is done by a single company,
GWCL. However, the other water sources such as dugouts, boreholes and springs are
managed by the community Water and Sanitation Team.
Figure 11. Map of water supply system in Tamale

Source: (GWCL, 2011)
4.1.2. Water Supply and Demand in Tamale
Currently the Tamale Pipe-borne water supply system has a total capacity of 44, 560 m3 /day.
However, due to the frequent power interruption, the actual capacity of the system, which is
on the average 32, 800 m 3 /day for the first five months of 2011.Therefore, currently the
supply is below the actual demand 41, 888 m 3 /day (GWCL, 2011).
According to the Tamale Mid-term Plan 2006-2009, the water supply coverage includes the
Tamale city dwellers and a little over 42 corridor communities in Tolon/Kumbungu and
Savelugu/Nanton Districts, which also enjoy treated water from the Dalun plant.
Interaction with GWCL respondents indicated that the GWCL put forward further plans to
the government to expand the water system of the Tamale Metropolis. This includes
increasing the water supply at the Dalun treatment works by an additional 37, 500 m3 per day
(9.4 MGD). This will involve building a new water treatment plant at Dalun and expanding
the water distribution network at Dalun and Tamale, respectively.
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According to the GWCL Production Manager, the main sources for demography and
population size are the population censuses carried out at regular periods in the country. The
census data acquired from Ghana Statistical Services (GSS) for the year 1970, 1984 and 2000
have been used to carry out a demographic analysis and to project the population of each
locality for the horizon years of the project: 2008, 2015 and 2025.
Water demand projections for each horizon year have been estimated for the water supply
systems based on population projections and per capita water demand, which is 80,84 and 93
litres for the year 2011, 2015 and 2015, respectively.. The base population for the projection
is the 2000 population census. The projected population being served and is expected to be
served by Tamale water supply system and the expected water demand is shown in Figure 12.
Figure 12. Supply vs. Demand of Tamale Water

Source: GWCL (2011)
Table 3 shows other sources of domestic water than the urban water supply system. The
poorer section of the society might not afford the potable water from GWCL or are not
connected to the Urban Water Supply System, and they are depending on these water sources.
Only few areas of the Metropolis enjoy frequent water supply from the Dalun Water
treatment plant. Because of this in some communities women and girls walk long distances in
search of water and this worsens in the dry season when some water sources dry up.
Additionally, human beings are compelled to drink from the same source (dams) as cattle,
with its attendant health hazards.
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Table 3. Additional Water Sources in Tamale Metropolis
LOCATION

TYPE

MECHANISATION

YIELD

QUALITY

Tamale Training College

Hand dug well

Mechanized

25m3/day

Good

Tamale Sec.School

Hand dug well

Mechanized

14m3/day

Good

Stadium well-1

Hand dug well

Non-Mechanized

11m3/day

Good

Stadium well-2

Hand dug well

Non-Mechanized

13m3/day

Good

Wariziehi

Hand dug well

Mechanized

25m3/day

Good

Nyohini-Stadium

Hand dug well

Mechanized

26m3/day

Good

Tishegu-post office

Hand dug well

Mechanized

20-30m3/day

Good

Jisonayili

Spring

Mechanized

24m3/day

Good

Sagnani

Open well/spring

Mechanized

23m3/day

Good

Urban road

Hand dug well

Open

15m3/day

Good

Queen Elizabeth

Hand dug well

Open

13m3/day

Good

Warders Canteen

Hand dug well

Open

9m3/day

Good

Bulpela

Bore hole

Hand pump

20m3/day

Good

3

Bulpela

Borehole

Mechanized

10m /day

Not very good

Dohinayiili

Hand dug well

Mechanized

19m3/day

Good

Source: (TAMA, 2010)
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4.1.3. Access to Safe Water
As indicated in Table 4, access to safe water differs from sub-metro to sub-Metro. For
example, in Tamale North sub-metro, 58% of the people access safe water from a distance of
less than 500 meters while 56% and 35% access safe water within the same distance in
Tamale Central and South respectively.
With respect to access by time, 53%, 19% and 88% of people access safe water in less than
15 minutes’ walk in Tamale North, Central and South sub- metros respectively.
Table 4. Accessibility to safe water
Sub-Metro

Total
Population

Tamale North
149,669
Tamale Central
159,338
Tamale South
151,022
Source (TAMA, 2010)

Distance (meter)
<500
> 500
58%
56%
35%

42%
44%
65%

Distance (Minutes)
≤ 15
≥30
53%
19%
88%

47%
81%
12%

4.1.4. Issues and Constraints in Water Supply
Currently Tamale suffers from water shortage and water is rationed. There is a high volume
of water loss daily on the corridor villages dotted along the treated water pipeline due to
illegal tapping of pipelines.
Interaction with GWCL Production Manager indicated that frequent power interruptions
(power failure, low voltage and high voltage) and operational problems (ageing of
equipments and failure of new equipment) are among the other major problems that hamper
the effective functioning of the Tamale Water Supply System. Lack of cooperation among
institutions, during any new development work, in the Metropolis also contributes to the
problems of water supply in the area. Some of the urban planners admit this fault (Box 5).
Box. 5
“One problem that has not been properly addressed is the conflict between the existing
housing developments and laying of pipelines by the water company. Whichever is the case,
there seems to be lack of collaboration between the Town and Planning Department and the
GWCL often resulting in one blaming the other for lack of proper planning or too many
revisions of the existing layouts. For sustainable water supply to the Metropolis, the practice
of carrying out plans without prior consultations with other departments or stakeholders
should be discouraged’’.
(Source: Interview with Metropolitan TCPD Director, 15 April 2011)
Further to the above-mentioned problems, the inadequate supply of water in the Metropolis
can be attributed to the following factors GWCL (2011); TAMA (2011):
 The water table is low which makes it difficult to augment supply with underground
water;
 Some hand-dug wells have low yields, some boreholes and hand-dug wells are
completely dry during the season; For example, the sagani borehole suffers
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intermittent water shortage in the dry season. The shortage can be partly attributed to
over exploitation of water.
Poverty is still widespread throughout the Metropolis, particularly in peri-urban and
rural areas making it difficult for communities to make any meaningful contribution
towards acquiring water facilities;
Weak and inactive Water and Sanitation Management Committees resulting in
breakdown of facilities and poor cost recovery practices;
Low support for community management of water facilities by the Metropolitan
Water and Sanitation Team and other district level stakeholders due to low capacity
and inadequate logistics;
Lack of human resources (understaffed Metropolitan Water and Sanitation Team);
Lack of funds for implementation;
High level of illegal connections;
High cost of operations and extending pipelines to communities.

4.2. Sanitation, Domestic Wastewater Collection, Disposal and Treatment in Tamale
Metropolis.
4.2.1. Sanitation, Wastewater Collection and Disposal
In Tamale, liquid waste collection and disposal is generally rudimentary at best as indicated
below. The Tamale Metropolitan Water and Sanitation Team estimates that about 80% of the
over 45, 000 households in the area do not have toilet facilities. Furthermore, the team also
estimates that only 20% of the population of the city dwellers are served by the private toilet
facilities disposing into septic tanks and cesspits (Figure 13). The common practice is
indiscriminate defecation at any available open space, behind houses, on footpaths, roadsides
and open drains. Field visit around Tamale city showed that, although there is a landfill site
for final waste disposal, the indiscriminate dumping of wastewater into the drains is still
taking place. Faecal material in open places in the urban and peri-urban parts of the
Metropolis is transported by runoffs from rain water into water bodies, thus causing
contamination in wet season.
Figure 13. Households toilet ownership status in Tamale Metropolis

Source: TAMA (2010)
As Table 5 shows, the latrine facilities in the Metropolis are highly inadequate. There are
only 41 KVIPS, 86 Aqua-privies and 2336 household latrines in Tamale Metropolis to serve
the population of more than 450, 000.
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Table 5. Existing Latrine facilities in Tamale
SubMetro

Total
Latrine Facilities
Population (Communal)
KVIP
Aqua-Privy

149,669
TamaleNorth
159,338
TamaleCentral
151,022
TamaleSouth
460029
Total
Source: (TAMA, 2010)

Latrine
(House Hold)
KVIP/VIP WC

16

16

595

209

6

52

806

118

19

18

416

192

41

86

1,817

519

There is no central sewerage system in Tamale. Collection and disposal of wastewater is done
mainly using underground tanks such as septic tank, aqua-privies with soakage pits, toilets,
pit latrines and then transported by de-sludging tankers to a disposal site. Septic tanks are
often built underground and are connected to a flush toilet. However, according to the WMD
of the Metropolis, although it is not recommended for waterlogged areas, the most commonly
used wastewater disposal system in Tamale Metropolis is by aqua-privies. Water Closets
(WCs) is also used and recommended for private homes.
Although the WMD of the Metropolis does the transportation of wastewater, private tanker
operators/owners hold the largest share of the transportation work. Interaction with the
Metropolis Water and Sanitation Officer indicated that, there are about 95 public toilets
within the Metropolis, out of which private contractors are managing 23. Unit Committees
and identifiable groups of peoples within the communities are managing the remaining
toilets. Field visit to some public toilets showed that because of mismanagement of these
toilets, wastewater is seen flowing out of the given facility into the environment.
Furthermore, people are defecating in the open places even close to the public toilets (Picture
1).
Picture1. Defecation at open places, close to the residences and public toilets.

Source: Photo by Author (12/04/2011)
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An interview with WMD respondents indicated that the major reason for franchising the
public toilet to private companies is the lack of capacity to respond to the general public
demand. For example, the Metropolis has only 3 cesspits, and out of these only one is
functional. Further to the equipment problem, shortage of skilled manpower, inadequate
funding for sanitation, the use of over aged equipments and vehicles, lack of transport for the
staff, lack of regular maintenance of the landfill and faecal treatment plant are the major
problems that were mentioned by the WMD respondents.
An interview with the Metropolitan Health Unit revealed that in many places in the
metropolis, there is the prevalence of sanitation and hygiene related disease such as
diarrohea, dysentery, intestinal worms and other water borne diseases. The reasons for this
might include the following as shown in Box 6.
Box 6: The main reasons for the prevalence of sanitation and hygienic related diseases
in Tamale Metropolis.
 Open and free range defecation due to ignorance and inadequate sanitation facilities;
 Poorly managed public places became the breeding grounds for flies, which are
transmitters of disease;
 Indiscriminate dumping of refuse as there are not enough designated places for doing
so;
 Ignorance – due to some beliefs, people are unable to appreciate the dangers in
practicing poor personal and environmental hygiene;
 Traditional beliefs – the causes of some diseases like cholera are still linked to
witchcraft and other super natural causes;
 Poverty – due to poverty, some households cannot acquire and own simple VIP
latrines;
 Limited capacity of the Metropolis in managing waste due to inadequate resources
and the low priority attached to sanitation;
 Poor enforcement of hygiene and sanitation by-laws;
 Inadequate drainage system resulting in occasional flooding.
Source: TAMA (2011)
According to the respondents of the Metropolis WATSA Team, since wastewater from
gutters of bathhouses is not properly disposed of in many places, it is quite common to look
at it, as one move across the urban areas. In general, grey water is usually discharged directly
into the street or wherever available storm drains. Finally, the wastewater in the storm drain
will be discharged to streams outside the city. Industrial waste is also invariably discharged
directly into the drainage system without prior treatments. The interview also indicated that
there is low effort to integrate grey water collection, disposal and treatment into urban
planning (Box 7)
Box 7
We did not sit and talk about collection of domestic wastewater from drains. Much of the
Metropolis WMD’s work focused on black wastewater (toilets) collection, disposal and
treatment. So far we did not prioritise and incorporate the issue into our plan. Since
wastewater is a great resource, we should think of it.
Source: (interview with Metropolis Water and Sanitation officer, 13, April 2011)
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A field visit in and around Tamale showed that in some parts of the Metropolis, it is not
uncommon to observe choked gutters. Some careless people use the drains as a garbage
disposal and defecation locations. This was also verified with an interview with TCPD
Director (see Box. 8).
Box 8
I am always highly surprised looking at the gutters in front of my office. Hope you saw them?
People around this community use gutters for defecation purpose, especially during the night.
Drains are chocked and are not maintained. All these practices have negative health for the
farmers downstream as well as the general public health. I did not see any effort to solve
these problems. We have a Waste Management Department. Probably you have visited the
office. We also have a nice TAMA’s by-laws which states “any person who indiscriminately
urinates or defecates in any unauthorized place should go to the court and be punished’’. But
I think there is confusion as to who should enforce this law. In my view, WMD should
wakeup and work on these serious issues. More work is needed on awareness creation on
sanitation and waste management in our society. This might need the involvement of all
stakeholders. Furthermore, our (urban planners’) attitude should change first. In general,
enforcement of the by- laws, awareness creation and attitudinal change are the key to solving
this major problem.
Source: (Interview with Metropolis TCPD Director, 16 April 2011)
The Tamale Metropolis WMD estimated that some 71 tons of domestic refuse is generated
daily in Tamale. Of this, only about 12% is collected for disposal by the Metropolis. The
remaining is dumped on sites near the public toilets; available waste grounds or directly into
storm drains (Picture 2).
Picture 2. Indiscriminate dumping of waste in gutters- Sakasaka Village, Tamale

Source: Photo by Author (15/04/2011)
Interviews with EPA, TCPD and WMD revealed that drainage has been highlighted as one of
the major infrastructural problems that Tamale Metropolis faces. The reasons why these
issues have not been addressed are multifaceted and complex, but the respondents have
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indicated that financial constraints, lack of coordination between various institutions and
institutional problems are the major contributory factors.
An interview with WMD revealed that both natural and man-made factors combine to make
present conditions in some parts of the city generally difficult for efficient storm water
drainage. Intense rainfall is the major natural factor that contributes to the present drainage
situation. Man made factors include the following as Box 9 shows:
Box 9: key Man-made factors that contribute to the current drainage situation in
Tamale
 Absence of drainage channels in many locations causing runoff to flow in undefined
courses;
 Under sizing of most existing channels;
 Inadequate maintenance of the existing channels;
 Inappropriate use of drainage channels for refuse and sludge disposal and defecation
leading to drain blockages;
 In-adequate slopes of some existing drains, causing deposition of material;
 In adequate road surfacing and cross slopes;
 Inadequate capacity of the existing drainage facilities;
 Drains are generally not adequately interconnected and do not form a network.
Source: (MWRWH, 1995)
Interaction with WMD, TCPD, MHU and EHMD respondents revealed that the above
mentioned drainage system situation, has given rise to the following key problems within the
Metropolis:
a) Pollution and health related problems
Absence of an efficient storm water drainage system is causing stagnation in many areas that
are serving as breeding grounds for mosquitoes and other disease vectors. The existing drains
and channels are blocked in many places due to various malpractices and abuse. Solid waste
and various types of rubbish are indiscriminately dumped in the drains and decompose into
septic matter, which, together with the sludge, becomes a serious health hazard.
Flooding and overflowing of the drains are putting the polluted water in direct contact with
people thus leading to serious health hazards. Moreover, more than fifty percent of all
reported diseases are water related diseases (malaria, gastroenteritis, diarrhoea) that can be
attributed to the lack of adequate drainage facilities (TAMA, 2010).
Pipes and water mains are crossing the drains in many locations. These create another
obstruction that acts as an interceptor to the floating debris. This has resulted in virtual
barriers that accumulate debris and generates permanent ponds in many parts of Tamale.
b) Flooding problems
Many areas in Tamale are subject to severe flooding during rainfall events. Flooding was
found to affect roads and carry the sludge water with the overflowing water into other water
bodies and pollute these water sources.
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Picture 3. Soil erosion and gully formation resulted from lack of drains at Sakasaka
Village, Tamale.

Source: Photo by Author (17/04/2011)
4.2.2. Wastewater Treatment
Interaction with EPA and the WMD revealed that wastewater that is generated from agroprocessing and other small-scale industries is discharged simply into the environment without
any treatment. Similarly, grey water is mostly carried by storm water gutter into drains and
streams.
There is a stabilization pond (aerobic and facultative) and a landfill (25ha) facility for faecal
sludge and sewage treatment at Gbalahi, about 13 kilometres away from the city centre. A
visit to the site showed that the facility is in a bad state and needs rehabilitation .For example,
the leachate collection system of the landfill is not functioning very well and internal access
for emptying liquid waste is lacking.
Picture 4. Stabilization Pond at Gbalahi

Source: Photo by Author (21/04/ 2011)
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Currently the treatment plant receives 136.4 m3 sludge /day. The treatment plant can serve for
the next 10 years with maintenance. The WMD claims that every year the Water Research
Institute in Tamale takes samples and checks the quality of the effluent. To verify this, a field
visit was made to the Water Research Institute field station in Tamale but no relevant data
could be found.
According to the Head of WMD, during the dry season, farmers deliberately make
arrangement with the suction truck drivers for feacal sludge to be discharged into their fields.
Thus, it is difficult for the WMD to record the feacal sludge that is generated within the
Metropolis. Further to the recording problem, this activity has a negative effect on the
environment, especially in polluting water sources. The WMD is trying to discuss and work
on this issue with the MADU and EPA. Unfortunately, so far no result is gained due to the
low institutional capacity and commitment to enforce the Metropolis’ by-laws.
One of the main producers of liquid waste within Tamale Metropolis is the Tamale Teaching
Hospital. Discussions with EPA and WMD indicated that, although the hospital has a
wastewater treatment facility in ‘Kukuo’, it has not been functional for a considerable length
of time. Due to this major reason, the untreated wastewater of the hospital is discharged into
the environment. Similarly, the treatment plant of the ‘Kamina barracks’ (military camp in
Tamale) has been non-functional for a long period of time.
In addition to these, the residential areas of Volta River Authority and SSNIT Flats have onsite treatment system. Both of them have good sewerage network system that connects all
houses in their compounds to septic tank. The SSNIT Flat plant was designed as a trickling
filter system and is currently functional and whereas the Volta River Authority one is non
functional.
4.3. Wastewater Use in Agriculture
4.3.1 Source and Type of Wastewater
An interview with the liquid waste officer of the Tamale Metropolis indicated that the major
sources of wastewater in Tamale are domestic (80%), small-scale industries (10%) and
hospital (10%).Due to low industrial development, domestic wastewater (both black and grey
water) and urban run-off are the major contributors to wastewater generated in Tamale
Metropolis. The principal generators of industrial wastewater are agro-processing industries
such as rice milling, vegetable oil extraction and cotton ginning. Small-scale industries that
are involved in vehicle repairs, saw mills, abattoir, pre-fabrication of spare parts,
manufacturing of farm implements, textile and leather production, alcoholic drink distillers
and Fishery Corporation also generate significant volume of wastewater (TAMA, 2011).
4.3.2. Volume of wastewater
The wastewater flows for Tamale are estimated as shown in Figure 14. The estimate is based
on the procedures in Box 10 and the per capita water consumption rates are 80, 84 and 93
litres for the year 2011, 2015 and 2025, respectively. Accordingly, as shown in Figure 14
below, the wastewater generation could reach 25.9 and 39.4 × 106 m3 /year in the years 2015
and 2025, respectively.
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Box 10. Estimation of wastewater flow
The value of wastewater flow used is the daily peak flow. This can be estimated as follows
(Maria, Sleigh and Tayler, 2001, quoted in Huibers et al., 2003).
q =k1 K 2 wp/86400
Where

q = daily peak flow (l/s)
K1 = peak factor (daily peak flow divided by average daily flow)
K2 =return factor (wastewater divided by water consumption)
w = average water consumption (litres per person per day)
p = population served by sewer (projected population)
A suitable design value for k1 for simplified sewage is 1.8 and k2 may be taken as 0.85 based
on peri-urban areas of Brazil but the k2 values could range between 0.65 for low income areas
to 0.95 in areas where water supply is by public standpipes (Luduvice, 2000; Maria, Sleigh
and Tayler, 2001, Quoted in Huibers et al., 2003). The average daily flow can be estimated as
the peak flow divided by the peak factor. For this study, estimates in Tamale, Ghana (Figure
13) will be based on the assumption above, assuming k1 and k2 values as 1.8 and 0.8
respectively.
Projected population data is taken from GWCL.
Source: Huibers et al. (2003)
Figure 14. Wastewater generation estimates for Tamale Metropolis

Source: Author estimate (2011); * GWCL (2010)
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4.4. Use of Wastewater in Urban and Peri-Urban Agriculture
4.4.1. Social Organizations of Farmers
Interactions with officials of the MADU indicate that the Department has no record of the
farmers using wastewater and places under vegetable cultivation within Tamale. However,
according to the data obtained from URBANET (2011), there are 7 separate vegetable grower
societies in and around Tamale city. These 7 societies form a union called The Northern
Region Vegetable Farmer’s Union (NRVFU). There are 614 members of the societies. The
members of the societies are all located in the city of Tamale. Their farms are either within
walking distance of their homes in Tamale or up to an hour by transport.
Since these 7 societies have completed their legal registration as societies at the Ghana
Cooperative Council (GCC), they are at least recognized by different governmental
organizations.
The 7 societies are as shown in Table 6 below.
Table 6. Vegetable producers’ Societies in Tamale
Society
Dabokpa
Sagani
Zagayuri
Bilpela
Gumbihini

Members’ number
66
90
120
50
115
105
68
614

Daliri
Malytizaa
Wun Sudmiti

Total
Source: Urbanet (ACDI/VOCA, 2010)

Among the above listed societies, three of them (Sagani, Zagayuri and Gumibihini) were
included in the analysis carried out for this study (Figure 15).
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Figure 15. Location Map of the three vegetable farming sites in the Tamale Metropolis
(Sagani, Zagayuri and Gumibihini)

Source: TAMA (2011)
The three sites (Sagani, Zagayuri and Gumibihini) have diversity in terms of land access,
crop cultivated, water source and soil type. The brief features of the three sites are shown in
Table 7.
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Table 7.Urban Agriculture features in the vegetable production sites (Sangani, Gumbihini and Zagyuri)
Site

Location

Gumbihini

Approximately 1km
from Tamale Central
Southern part of the
Metropolis
2k North East of
Tamale Central

Sagani

Zagayuri

8 km from Tamale
Central

Total
Crop
Area
(ha)
1.6

4.8

> 20

Source and Quality of
Water

Land
Crops
ownership Cultivated

Soil Type,
Fertility and
Maintenance

Gender

Marketing

Wastewater from
drains (domestic
wastewater plus
runoff), broken dam
Dug out (polluted),
Drains,wells
Broken dams

Chiefs’
Cabbage,
and public Lettuce
land
and Alefu

Sandy Loam

Almost all
farmers are
male

Farm gate

Chiefs’
Cabbage*,
and public Lettuce
land
and
Alefu
Kamina
Ayoyo,
Military
pepper
Barracks

Silty loam

Almost all
farmers are
male

Farm gate

Silty loam

Almost all
farmers are
male

Farm gate

Wastewater from
drains (Sewage from
the Military Barracks)
Note: *represents the 90% of the total vegetable output from the area.
Source: (Author Constructed, 2011)
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4.4.2. Household Characteristics of the farmers
4.4.2.1. Age Distribution of the Farmers
As the survey indicated, average age of the farmer household heads was 28, where many had
ages between 21 to 40 years (69%), where as the rest are above the age of 41 (31%).And,
each household had six numbers on the average. This indicates that larger proportions of the
youth are predominantly into urban vegetable crop production.
4.4.2.2. Sex, Marital Status and Ethnic Group of the Farmers
All the households interviewed, 100% were male headed and they act as the custodians of the
lands on behalf of the households. No female household is captured for interview in all of the
three sites. This might be an indication that men are predominantly engaged in Tamale urban
and peri urban area vegetable production whilst the women are into the harvesting and
marketing of the produce. Males are the head of the households in the society and are owner
of the land because they are inheritors of family properties. Moreover, informal discussions
with some male farmers and women vegetable trader revealed that religious and cultural
consideration within the society are the main reason for the male dominance of urban farming
in the area. In other cities of Africa, males were found to dominate but not the sole owners of
urban cultivated lands (Amar-Klemesu and Maxwell, 1998; Cencosad, 1994). In some urban
area, women were found to predominately the urban farming population (Sanyal, 1984, in
Kenya, Uganda and Zambia).However, there are certain businesses in Tamale and other local
markets that are dominated by women and these include sales of farm produce and other
items. The reality is that throughout much of northern Ghana where Islamic religion has a
very strong influence, women do not usually farm by themselves but assist their husbands,
and therefore, it is quite uncommon for a woman to farm by herself.
Most of the farmers were married (85%).The three sites are similar in their household head
region of origin. In general, the study revealed that the most dominants ethnic groups of
urban and peri urban farming were Dogombas and Mampurusis households, which accounted
for 88 % of the farmers. The rest (12%) were other ethnic groups were immigrants who
moved from other towns and villages within the Northern Region of Ghana to reside in
Tamale urban area. But none of these migrants claimed to have moved to the town with the
sole objective of involving in urban farming. Instead, they claimed to have migrated to the
city in search of typical opportunities a city offers (especially employment in service sectors)
but ventured into urban farming either due to hardships or as last options.
4.4.2.3. Educational Backgrounds of the Farmers
The result of the survey testified that 38% of the interviewed farmer household heads had no
formal education whilst about 43% were educated up to primary and junior secondary school.
Only 19% of the farmers had a senior high school level of education. The survey indicated
that, the youth who are highly engaged in urban vegetable production in Tamale are mostly
school dropouts who rely on it as a source of livelihood. Result from other research showed
that, basic education affects the productivity of small landholders and subsistence farmers
positively and that a farmer with 4 years elementary education is an average 8.7% more
productive than farmers with no education (Kwarteng, 1992).Moreover, farmers with more
education get much higher gain in income rapidly to technological changes. It was also found
that the heads who did not go to school were mainly 45 years and over, and those who only
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attended primary , junior secondary and senior high school were between age ranges of 21
to 40 years.
4.4.2.4. Occupational Status of the Farmers
For over two decades most of the farmers in Sagani and Zagayuri (60%) declared urban
farming to be their fulltime job and their main source of a livelihood. The rest (30%) and
(10%) were involved in petty trading and schooling, respectively. But, the estimate was lower
for Gumbihini as compared to the other locations. At Gumbihini area (17%) of the heads
were found to be involved in petty trading and causal jobs and the others (83%) are involved
only in farming activities.
Picture 5. A Vegetable farmer at Gumbihini, harvesting and selling his Produce.

Source: Photo by Author (30/04/2011)
Because of the job in the formal sector has deteriorated, none of the participants think
quitting urban agriculture. All of the interviewed farmers stated that even if the job market is
good, they will not quit entirely but will cultivate on part-time basis. Furthermore, they stated
that vegetable production supplements their income and household food purchases; they do
not have any plan to quit now or in the future. Furthermore, all of the interviewed farmers
feel that that they are engaged in flexible enterprise, which makes it possible to combine this
activity with other part time jobs and to generate multiple incomes.
As stated above, we can realize that many urban and peri urban farmer households in Tamale
have larger family members, and over half of the members to be dependent. Variation in age,
occupation and levels of education show that the farmers came from different social
backgrounds. The majorities of the farmer have primary and junior secondary school
education and consider farming as major occupation. Participation of the young generation is
relatively high in the sector. The Dogombas and Mampurusis ethnic groups involve
predominantly in farming as compared to people of other ethnicity. Adults over 45 years old
who are heads of households, have no-formal education.
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4.4.3. Land Access, Ownership and Tenure System
At all locations, all farmers (100%) do not have their own land on which they cultivated and
the land belongs to the local chiefs (70%) and communal land (30%) similarly both in
Sangani and Gumbihini and to the kamina Military Barracks in Zagyuri (100%). Most of the
vegetable producers in Tamale Metropolis use small land holding ranging between 0.1 up to
0.8 ha and on average the land holding of one farmer is 0.4ha.
Depending on the availability of the water in the area, some of the farmers (60%) undertake
all year round production of vegetable and thereby put small piece of land under intensive
cultivation throughout the year. Since they are producing on communal and private lands, this
will not allow them for easy expansion of farm land because each and every members of the
community would claim to the use of the land belongs to the Kamina Barracks and the chiefs
and consequently this inhibits any attempt to increase cultivated area.
As described above, availability of water determines whether the farmer cultivates year round
or seasonally and this is the major reason why vegetable growers, who needs a lot of water
for their operations, are usually located near drainage. Some of the farmers indicated that they
are suffering from crop losses, as a result of floods destroying their crops during the rainy
seasons.
Nearly all open-space urban vegetable farmers in Tamale Metropolis neither own nor pay for
the land they cultivate. In Tamale Metropolis, there are two broad tenure arrangements:
customary and public land tenure. It is estimated that 80% of the Tamale Metropolis land is
held under customary land tenure system (TAMA, 2011).The following are some of the
major types of tenure systems in Tamale Metropolis.
a) Allodia title is the right that is acquired either by being first to cultivate the land or by
inheritance and successions from the first owning group. The owners of this right hold their
interest under customary law. Allodia owners are not subjected to any restrictions on their
user rights or any obligations, except for those imposed by the laws of Ghana.
b) Sharecropping arrangements is another type of land tenure system in Tamale Metropolis.
There are two types of share cropping arrangement: ‘abunu’ (a half share) and ‘abusa’ (a
third share).In both types of sharecropping arrangements, the tenants till the land and at
harvest, gives a specified portion of the produce to the landlord.
c) Customary law freehold is an interest held by subgroups and individuals in land
acknowledged to be owned allodially by a larger community. Customary law freehold may be
held on a corporate status by the lineage, family or by individuals. It is perpetual and
continues as long as the superior title of the stool is acknowledged.
d) Leaseholds are rights granted to a person to occupy specified land for a specified term that
are derived from the common law, not customary law.
In general, land tenure in Tamale Metropolis is insecure, since farmers have no formal
permission or supportive document for farming on the land. Under this condition, farmers
hardly invest in farm infrastructure (such as wells or cement ponds), soil conservation
measures or long-term fertility improvement (IWMI, 2006).
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4.4.4. Crops Cultivated
Cultivating a variety of vegetables is found to be the most common practice in all of the three
locations. A variety of vegetable crops are grown across the surveyed locations in Tamale,
either for home consumption, for sale or both, but mainly for selling (Figure 16). Vegetables
grown were mainly exotic such as lettuce (Lactuca sativa), carrot (Daucus carota), onion
(Allium cepa), cabbages (Brassica oleracea Var. Capitata), garden eggs (Solanum
melongena) and peppers (Capsicum spp). Indigenous vegetables grown include ayoyo
(Corchorus olitorius), alefo (Amaranthus Candatus) and bra (Hibiscus Kenaf). Cultivating
field crops are less common activities in the dry season. At all locations crops like maize,
roots and tubers and pulses are found to be cultivated during the rainy season and switch to
vegetables in the dry season. Except vegetables, the other crops are not grown purposely for
sale but rather are staples for the farmers, and cultivated for personal consumption.
Most of the farmers grow more than one vegetable per season. The type of vegetable grown
by farmers is mostly dependent on the unit price of those vegetables. The pie chart below
shows the types of vegetables and percentage of farmers who are producing them.
Figure 16.Types of vegetables grown in the Three Sites (Gumbihini, Sagani and
Zagayuri)

Source: Field Survey (2011)
From the chart it can be seen that, the farmers cultivate (44%) cabbage, (19%) lettuce, (12%)
alefu and bra and (25%) other crops, respectively. The higher preference of cabbage
production is due to the fact that the farmers get greater return from cabbage.
Two types of cultivation were identified, determined by the availability of water: seasonal
and year round (Table 8). Most of the time farmers scheduled production to coincide with the
periods of high demand, depending on the maturity of the vegetable crops, the ability to
replenish the soil and their energy. The study pointed out that 40% of the farmers grow
vegetable only one season, whilst 60% produce vegetables more than one season annually, in
Sagani, Gumbihini and Zagyuri sites. Those who produce only one season are mainly due to
involving in casual job and shortage of water.
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Table 8. Comparison of the two types of cultivation (seasonal and all the year)
Cultivation
Seasonal

Size of
land (ha)
+ 0.4

Main crops

Water
availability
+

Vegetables only in
rainy season and fallow
in the dry season
All the Year +++ 0.8
Vegetables in the dry +++
season and maize, rice
and/or root crops, and
vegetables in the rainy
season
Source: Field Survey (2011)

Off farm Labour
job
use
Yes
+
No

++++

4.4.5. Input use and Technologies
Farmers basically require labour, land, and capital to carry out their farming activities. It was
found that urban and peri urban farming activities in Tamale are not different from the rural
Ghana in terms of technology uses. In all locations, farmers use traditional tools and
extensive labour to cultivate their fields. Use of wastewater irrigation was found to be a
common activity, where 100% of the vegetable producers irrigate their fields during the
production period.
Only 31% of the interviewed farmers relied entirely on chemical fertilizer (NPK and Urea) in
soil fertility maintenance. On the other hand, use of fertilizer and compost is also common in
all cases, where 69% of the vegetable producers apply fertilizers and /or compost before and
after planting of their crops. Chemical fertilizer is purchasing directly from the farmers
cooperatives. It was also observed that farmers prepare compost from crop residues, leaves,
shrubs and kitchen waste and use it on their farm. The major reason for using compost is
chemical fertilizers are largely unavailable and costly.
The farmers in all the study sites use more family labour than hired labour. This is due to the
fact that the land holding per farmer is too small to engage hired labour. Generally, all
farming activities were carried out manually. A greater portion of family labour is expended
in weeding, earthen up and water application. The survey indicated that 88% of the farmers
interviewed involve children in the farming activities and use them as a source of labour.
Wives are also involved in watering of the farm plots and marketing of farm produce (picture
6).The analysis further revealed that there is no preference in urban vegetable production as
to what activities children will undertake. Farmers engage their children labour purposely in
weeding, transplanting and watering activities. The survey indicated that, the main reason for
children to be engaged as a source of labour in urban agriculture is based on the tradition that
farming as a profession must be passed on from parent to children.
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Picture 6. A Woman at Gumbihini carrying vegetables from a Farm to the Tamale
Market

Source: Photo by Author (27/04/2011)
4.4.6. Source of Water and Irrigation Methods
4.4.6.1. Source of Water
The survey indicated that the major source of water for the Tamale urban and peri urban
producers are from borehole, broken dams, dugouts and wastewater from drains.
However, the large percentage (60%) of the farmers practices usage of wastewater from
drains because it is the most available and cheapest source of water in the Tamale Metropolis.
These drains carry all sorts of storm- and wastewater including grey water and black water. In
line with this, a research carried out by IDRC(2007) revealed that, Tamale has no so much
water stream passing though the Metropolis and because the ground water table is low, most
of the vegetable activities are carried out along the water drains and broken dugouts. This
indicates that those farmers who live solely on farming vegetables for survival are easily
delight in the use of wastewater in order to keep their business suitable so as to break through
the social and economic hardship.
The water source at Zagyuri is from untreated domestic sewage effluent from Kamina
Military Barracks flowing to the nearby drain. A trickling filter type of treatment plant was
built for sewage treatment and is been broken down for several years. Sewage from the
sedimentation tank flows over the trickling filter and flows into a nearby drain and
subsequently used by farmers to water their vegetable gardens. The availability of water
depends largely on public water supply from the Tamale water supply Station, and the
sustainability of the sewage effluent to meet the dry season crop water requirement. Two
deep wells were recently being dug out at the site by an NGO called New Energy in
collaboration with the Tamale Metropolis Water and Sanitation Department.
At Gumbihini a dam was built about 34 years ago to supply the domestic needs of the
inhabitants in the area, but not for irrigation purpose. However, the dam is no more in use for
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the intended purpose but for vegetable gardening, car washing etc…The head portion of the
stream was reinforced by Taysec Construction Limited (TCL) in 1989 with concrete, and
with a spillway to release excess water. Currently the dam is reduced in terms of both size
and depth, as compared to the original situation. The decrease in depth is further escalated by
the siltation of the dam due to bad catchment management. (i.e. it became a site for waste
disposal and farming within and around water reservoir).The water in the dam usually dries
up at the later part of the dry season (February to April).The sustainability of the dam, as a
water source, is affected by the over dependency of other indoor and outdoor water demands.
During the dry season, the drain at Gumbihini receives water from the car washing bay and
from the drainage system in the Tamale urban area. The drain is partly lined with concrete.
Due to this concrete lining, the farmers are not able to block water for use. Only those located
at the unlined portion near the road are able to block water from the car washing spot for
irrigating their crops. However, the flow is irregular, thereby causing water shortage. When
the water shortage is severe, farmers are forced to quit the farming activity and shift to the
other non-farm jobs such as petty trading and other causal jobs as a coping strategy.
Picture 7. Source of water at Gumbihini vegetable production site

Source: Photo by Author (24/04/2011)
It was observed that that farmers at Sagani use well water, drains and broken dams to irrigate
their farm plots. Some of the farmers especially at Sagani and Zagyuri, who use well water,
indicated that they struggle with the women who also use it for domestic purpose and in order
to prevent this, they have to irrigate their crop very late in the night till dawn in order to get
good harvest. Source of water (well) at Sagani and part of Zagayuri is relatively far (25-30m)
from the farms hence, much energy is required to irrigate crops using water cans. This has
compelled most farmers to directly fetch water from drains to irrigate crops in order to save
time and energy, unlike farmers at Gumbihini who farm along the water source. Since most
farmers at Sagani use water from wells for irrigation, which is also a source of domestic
chores, it is mostly not enough for their production and when this happens, farmers have no
other alternatives than to allow the vegetables to die resulting in low yields or incomes to the
farmers.
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In general, the discussion made with farmers indicated that the water sources in the studied
areas are under pressure throughout the seasons. They have to meet the demand for domestic
purpose, vegetable production as well as other purposes such as car washing, construction
etc…For example, the Sagani borehole, suffers intermittent water shortage in the dry season.
The shortage can be partly attributed to over exploitation of water. Furthermore, the scarcities
of water for dry season vegetable production in the study areas, coupled with non-judicious
use of water, due to inefficient irrigation method, makes it difficult for most vegetable
farmers to achieve the seasonal crop water requirement for their vegetable crops.
4.4.6.2. Irrigation Methods
In all cases, the method of application of wastewater is the ‘watering cans method’, which is
labour demanding and has high risk of health. Usually, a farmer carries two watering cans at
a go and irrigates, pouring the water directly over the crops. All farmers, at the three sites, do
not use pumping machines to irrigate their crops. Similarly Keraita et al. (2002) indicated that
the most common irrigation method in Ghana urban and peri-urban farming is watering cans.
The farmers in all locations lack the expertise and capital to adopt improved method of
irrigation hence resort to the common method of ‘cans’ irrigation, but few farmers combining
the bucket. For the farmers, the method is less costly, but rather exhaustive and they do
carryout the practice early in the morning and in the evening. Depending on the crops and
soil type, size of the vegetable plot and weather condition and farmers experience, watering is
done twice daily. In general there is no guideline on the rate of water application, all is done
according to the farmers own experience. The field survey indicated that most of the farmers
(81%) in Tamale Metropolis do not use protective materials when they irrigate their crops
and only 19% of the farmers use gloves, wellington boots etc...
There are 6-7 dry months when farmers have to depend on wastewater for vegetable
irrigation, as there is no perennial stream passing through Tamale and the groundwater table
is low. The crop water requirement depends on the season, the crop and weather condition
(Bekele, 2006).In the rainy seasons, the crop water requirement might be met by rainfall.
However, during the dryer months, the irrigation water requirement of some crops might go
up to 604 mm per season, as shown in Table 9.
Table 9. Irrigation Water Requirements for Tamale
Crop

Cropping Season

Ayoyoa
Tomato
Onion
Cabbage
Hot Pepper c
Lettuced

throughout
the year
Oct-Jan/Feb
Nov-Feb/March
Oct-Jan/Feb
throughout
the year
Dec-Jan

Crop Water
Requirements
(mm/season)
-

Irrigation
Water
Requirements
(mm/season)
144

668
678
590b
545

604
581
422
-

391

-

Source (Agodzo, 1998, quoted in Huibers et al., 2003); bAbdul –Ganiyu (2001); aTabu
(2006); cAmaanatn (2011); dHusein (2011)
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4.4.7. Marketing of Produces
At all locations, farmers are usually selling their produce through middlemen and women. All
traders come to the farm so as to purchase different types of vegetable produces. The local
people in the community also come to the farmers’ field to purchase vegetables, for domestic
consumption. Farmers reported that, marketing of their farm produce is one of the problems
facing them. Due to profound fluctuation in prices resulting from supply and demand,
farmers have no option than selling their farm produce to the middlemen and women,
sometimes even at cheap prices. Middlemen usually offer unreasonably low farm gate prices,
which are not proportionate with the effort of farmers and since farmers have no alternatives,
must unwillingly accept the low prices.
Although urban farming with urban wastewater is contributing a small proportion of the
national food supplies, it is important within the urban poor; source of vegetable crops for
urban dwellers and increase household’s income of the farmers (Sanyal, 1984).
4.4.8. Constraints of Urban Farmers
As of urban farmers anywhere in developing countries, farmers in the studied areas
encountered lots of problems in their day-to-day farming activities. As this survey indicated,
at Sagani and Gumbihini, finding land for farming was one of the major problems mentioned
by farmers, as they rely on fragmented piece of land with little or no chance for expansion.
Since their land holding is too small for better production, most of them have an interest to
increase their farm land. Despite the water shortage during the dry season, the land area at
Zagayuri is large and farmers have an option to expand their plots. High cost of farm inputs
(insecticides, pesticides and fertilizers) is another major difficulty in urban and peri-urban
farming in Tamale. Some farmers are using household manure and compost, as alternative to
chemical fertilizer, because they are cheaper.
At Gumbighini and Sagani, farmers are worried on the quantity of water. Since the amount of
available water in the dry season is not enough to irrigate all farmers’ plots, farmers are
competing on the available water and those who left behind the competition (old farmers),
they are forced to leave their land fallow. If the farmers’ could get enough water, they would
be able to produce more than one season, in a year. The survey also indicated that, farmers
would be happy, if they could get any support for the improvement of the quality of their
water. Because of the two new wells constructed by New Energy (local NGO) recently,
Zagayuri farmers are far better than Gumbihni and Sagani in terms of availability of water for
their crops.
At all locations, farmers also criticize the extension personnel and of the service provided by
them. The extension officers are not available when they are needed by the farmers, and were
seen as unreliable, and when available once in a while they do not provide good service and
find a solution to farmers’ problem. Some of the extension workers are known to be rude and
unfriendly towards the farmers. Since farmers usually were not able to access extensions
services and tap the expertise of extension personnel, particularly in the application of
agrochemicals, farmers are forced to use their own instincts. Farmers are applying these
chemicals without any technical advice, with negative consequences for the consumer of
farm produce and the health of farmers and for the environment. Since most of these farmers
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are locating and farming near to their water source, the possibility of contamination and
pollution of these water bodies is high.
At Gumbihini and Zagayuri, lack of fencing was identified by the farmers, as one of the
major obstacles for vegetable production. Cattle from the villages roam the fields and eating
the crops. To guard against theft and animals, farmers have formed watch groups made up
largely of their male children that take turns to guard their farms against animals and theft,
especially when crops are at maturity stage. Some of them constructed sheds in which they
stay to lookout their farm at evenings and night.
Further to the above mentioned major problems, farmers at all locations reported that poor
quality of seed (low germination and high impurities), flooding problems during the rainy
season, and protecting crops from pests and diseases are other obstacles which they are facing
in their farming activities.
4.5. Institutional Analysis for Wastewater Management, Sanitation and Wastewater
Agriculture in Tamale Metropolis
This section provides background information on the current regulation, planning and
management mechanisms and procedures at local authority level in Tamale Metropolis that
relate to wastewater management, sanitation and urban agriculture. The information compiled
in this section is anticipated to provide an understanding of the roles and responsibilities of
institutions, and policies and legislations that covers wastewater use and management issues.
It is based on one-on-one meetings with key stakeholders within Tamale Metropolis and
review of the relevant acts, regulations and policies. In order to make the report clear, the
roles of relevant institutions that work at the national level have also been included (see
Annex 1).
The information that is compiled in this section helps to make a comparison between the
roles stated in the official documents and those actually undertaken on the ground. Key
institutions that are stakeholders in the aspects of wastewater management with responsibility
for urban planning, waste, agriculture, health, sanitation and irrigation are included. Surely, it
looks at the background and context in which different stakeholders (GOs and NGOs) are
structured and function at the local level in the Tamale Metropolis.
In Tamale, institutions that are involved either directly or indirectly in wastewater agriculture
and sanitation might be more than the number of institutions that are included in this analysis.
However, due to time limitation, not all institutions could be part of this study.
4.5.1. Major Policy Reforms on the Water and Sanitation Sector in Ghana
This section outlines the major policy reforms in the Water and Sanitation sector in Ghana.
This will help to understand better the following section, which will analyse and discuss the
roles of the various institutions as well as the processes in urban planning towards wastewater
management.
Data obtained from CWSA, GWCL offices and various literatures indicated that the Ghana
Government has over the years pursued various policy reforms and enacted a number of Acts
of Parliament, which have all impacted on the water sector. Examples of these policies are
the Economic Recovery Programme (ERP), Structural Adjustment Programme (SAP), Public
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Sector Reform (PSR), Water Resource Commission (WRC) Act 522 of 1996, Public Utilities
Regulatory Commission (PURC) Act 538 of 1997, Community Water and Sanitation Agency
(CWSA) Act 564 of 1998 and Ghana Water Company Limited (GWCL) Establishment Act,
1999 Act 461. Also relevant are the decisions made between GWCL and CWSA (Community
Water and Sanitation Agency) on the delineation of small town’s water systems and the
transfer of rural water systems to the District Assembly/Community. The latest of these
reforms is the creation of the Water Directorate within the Ministry of Water Resources,
Works and Housing.
According to the Community Water and Sanitation Director, Tamale, the policy of a National
Community Water and Sanitation Programme (NCWSP) is consistent with Ghana’s
decentralisation policy, which seeks to transfer authority, responsibility and capacity from the
central government, Ministries and Departments, to the District Assemblies. The 1992
Constitution and the Local Government Act, 462, (1993) back the decentralization policy.
In 1993, the Government of Ghana initiated reforms in the sector to improve service delivery.
Key elements of the reforms were the decoupling of rural water from urban water supply, the
establishment of promotional and regulatory bodies and the encouragement of increased
private sector participation in the water supply process.
The significant reform actions taken since 1993 are summarised below:
a) The ceding of urban sanitation and public health activities to the District Assemblies
with the promulgation of the Local Government Act;
b) The setting up of the CWSA to cater for rural water supply and water related
sanitation activities;
c) The conversion of GWSC, from a State Corporation, to GWCL (a limited liability
company) to enable it performs its function under the Companies code;
d) The transfer of over 110 small towns water systems from GWCL to District
Assemblies for community management;
e) The establishment of the Public Utilities Regulatory Commission (PURC) to regulate
tariffs and activities of public utilities;
f) Establishment of the Water Resource Commission (WRC) to control the use and
development of all water resources in the country.
The decentralisation policy aims at devolving central administrative authority and divesting
implementation responsibility to district level. In order to achieve this, the policy fuses
governmental agencies in any given region, district or locality into one administrative unit,
through the process of institutional integration, manpower absorption, composite budgeting
and the provision of funds for the decentralised services. It re-assigns functions making
Central Government Ministries/Departments to undertake policy planning, monitoring,
evaluation and promotion; and plays the role of coordination whilst the District Assemblies
become responsible for implementing development programmes. Lastly, the policy promotes
grassroot participation in administration and implementation of programmes. Accordingly,
the Tamale Metropolitan Assembly is mandated to deliver water and sanitation services and
waste management services to its community.
The Community Water and Sanitation Agency (CWSA) Act (Act 564 of 1998) mandates the
CWSA as the lead facilitating agency for the implementation of the NCWSP. The act
specifically mandates the CWSA to facilitate the provision of safe water and related
sanitation services to small communities and small towns. CWSA is responsible for
managing Ghana’s Community Water and Sanitation Programme for accelerated and
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equitable delivery of potable water and improved sanitation facilities as well as promoting
hygiene in small communities and small towns.
4.5.2. Key Institutions Involved in Urban Planning
Tamale Metropolitan Assembly is the legally mandated institution to manage both solid and
liquid waste. The Waste Management Department, under the Assembly, is directly
responsible for the management of wastewater. However, there are many institutions that are
involved directly or indirectly in wastewater management issues and urban planning. The
process of urban planning and management in the Metropolis, in relevance to the wastewater
management issues, will be discussed below by outlining the major roles of key actors.
Tamale Metropolitan Assembly
The Tamale Metropolitan Assembly (TAMA) is responsible for the overall implementation
of water & sanitation and waste management projects and the development of the
communities within its jurisdiction. It has the responsibility to plan, support and monitor the
implementation of projects. According to the Head of MPU, although the Metropolis is the
primary stakeholder in the implementation of Metropolis’ water and sanitation programme,
representatives of all beneficiary communities are also involved in the planning and
execution of projects. The assembly member for the community serves as intermediary link
between his/her community and the assembly. Water and sanitation needs that had been
identified by the assembly member will be reviewed during the assembly session for
consideration. The Social Services sub-committee at community level and the Metropolitan
Water and Sanitation Team (MWST) monitors the programmes and activities of partner
organisations and other collaborators such as NGOs in water and sanitation activities.
The Assembly has the power to enact ‘by-laws’ that set out regulations and guidelines for
implementation of particular issues that concern their city and carryout the above-mentioned
responsibilities.
In Tamale Metropolis, the environmental health and sanitation services are organized and
delivered by two separate departments, namely, the Environmental Health Management
Department (EHMD) and the Waste Management Department (WMD). In addition to these
two departments, there is a Waste Management Advisory Committee (WMAC), which is
responsible for waste management and reports to the Executive Committee of the TAMA on
the activities of WMD.
According to the Head of WMD, it has a “financial autonomy” since the WMD is permitted
to use the service fees that are collected to fund the operations of the department. As it can be
seen from Figure 16, although the organizational structure of the wastewater management is
good, the majority of the positions within the structure are not filled with the required
manpower. The EHMD supports the WMD with education of the public on environmental
health issues, execution of the other components of environmental sanitation and enforcement
of the relevant by-laws.
Recently, due to financial, human resource and equipment (only one functional cesspit
emptier) problems, the Assembly was facing liquid waste collection service delivery and
management problem. Because of these major problems, out of 150 public toilets within the
metropolis, 70% were privatized to three organizations under two schemes: contract and
franchise. Under franchise scheme, the operator would pay the Assembly an agreed
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percentage on the net income. In case of contract scheme, the private sector operator will be
paid an agreed amount from the proceeds from User Fees set by the Assembly and collected
by the Operator.
Figure 17: Organizational Structure of the Waste Management Department, Tamale
Metropolis Assembly

Source: Waste Management Department, TAMA (2011)

59

Mainstreaming Wastewater Management in Urban Planning

Environmental Protection Agency (EPA)
The EPA is responsible for reviewing the Strategic Environmental Assessment (SEA) and
Environmental Impact Assessment (EIA) reports related to water and sanitation projects. It
ensures the implementation of environmental and social management plans designed to
mitigate the effects of development activities on the environment. To create the desired
environmental consciousness, the Agency also undertakes educational campaigns to raise
general environmental consciousness during project implementation.
The basic objectives of the EIA system are to integrate environmental management and
economic decisions at the earliest stages of planning an undertaking, and provide avenues for
the involvement of the public, proponents, private and government agencies in the assessment
and review of proposed undertaking, among others.
The procedures provide for the registration of proposed development with the EPA and
subsequent screening to determine the level of environmental assessments required for the
necessary project environmental authorisation or otherwise. Based on the demand responsive
nature of CWS projects specific sites for the implementation of subprojects are identified
only during actual facility installation and therefore cannot be strictly assessed during
preparation stage under the existing Ghana EIA procedures.
An interview with the EPA officers revealed that EPA plays its role in wastewater
management by enforcing environmental impact assessment of projects. For example, when
an investor makes an application to build a hotel, EPA enjoins them to make septic tank. EPA
is also a member of statutory committee in the Assembly and the committee is mandated to
evaluate any application regarding building construction and provide building permit.
Furthermore, as a part of urban planning, EPA does not allow investors to construct buildings
on wetlands, waterways, watercourses and environmental sanitation areas.
According to the respondents, EPA has a good relationship with the Tamale Metropolitan
Assembly and other stakeholders on urban planning activities. In each sub-Metros of the
Assembly, there is a sub-Metros environmental management committee that is headed by the
planning unit coordinating director. The composition of the committee includes: 2 members
from the planning unit of the Sub-metros and the other members from the EPA. The district
planning coordination unit (DPCU) handles all wastewater management issues. In this way,
EPA is involved in the urban planning process of the metropolis. However, EPA’s role in the
management of Tamale Metropolis’ domestic water is more of an advisory one.
Interaction with EPA respondents revealed that the Local Government Act 462/1993 gives
the mandate to the sub-Metros or districts for enforcement of environmental laws. EPA
supports the metros and districts in this matter through capacity building such as training and
sensiblisation. EPA has a strong mandate to make sure that all these mentioned services are
provided to the sub-Metros. EPA currently works with the Metropolitan Assembly in order to
mainstream environmental issues, including wastewater management, into their medium term
development plan. At the moment, EPA trains the district planners with Strategic
Environmental Assessment (SEA) aiming to build their capacity. SEA is a development tool
that helps to assess the development plan with respect to its impact on the environment, and
proposes measures for mitigating these risks.
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Statutory Planning Committee (SPC) in the Metropolis
Interaction with the Assembly men indicated that, based on the standards that are set in the
National Building Regulations and the Assembly‘s by- laws, the SPC evaluates and approves
all planning and building applications. SPC plays a key role in urban planning of the
metropolis such as re-zoning of land use, decision on encroachments, application for change
of land use, and granting permission for developments in the Metropolis.
SPC members include: Land Commission, Metropolitan Waste Management and
Environmental Health Department, Ministry of Food and Agriculture, Ghana Water Limited
Company, Urban Roads, Volta River Authority and EPA. The Metropolitan Chief Executive
is the chairman whilst the Director of Town and Country Planning is the secretary. The SPC
meets every other month to consider development and planning applications and decide on
the fate of the applications.
All urban planning for Tamale Metropolis is overseen by SPC. The SPC is the main body
responsible for formulating detailed development plans for 10 to 15 years period and
provides consultancy services to the Town and Country Planning Department and the
Metropolis’ authorities.
Town and Country Planning Department (TCPD)
Responsibility for physical planning and development of urban areas in Tamale resides with
the Town and Country Planning Department (TCPD). The TCPD is a multi-disciplinary and
largest organization working on urban development and land use planning in the Metropolis.
According to the Metropolis Town and Country Planning Director, land use planning in the
Metropolis is undertaken based on old methods of planning without combination of modern
trends, technologies and tools of planning. The drawing and tracing sheets are still the main
equipment for planning in the metropolis. Planning in the department starts by identifying
and notifying the Lands Commission of areas that are due for development. Based on the
notification, the Land Commission orders the Survey Department to survey the area in
question and prepare a base map for the Town and Country Planning Department. The base
map shows areas designated for open spaces, green areas, roads, drains and other required
infrastructure within the city. Furthermore, it shows the existing features such as rivers,
streams and marshy areas that are liable to flooding among others.
The TCPD uses the map to plan the area. Based on the details, the department draws a draft
lay out and submit this to the Tamale Statutory Planning Committee (SPC) for screening, and
supposed to be commented by the general public. Although the public comment was
mentioned as one of the stages of plan preparation, practically it is not considered during the
planning process due to financial and logistical constraints. It was also indicated that the SPC
does not have sufficient skill to contribute effectively in the plan preparation. Because of this,
Town and Country Planning will have a dominant role in the planning process.
Interaction with the TCPD indicated that, in Tamale, since the urban plan lacks the ownership
of the community, coordination of institutions and enforcement of laws, it is not uncommon
to observe unauthorized developments, abuse of the plan and general distortion of the plan.
Although some lands are designated by TCPD for sanitation purposes, green areas, wetlands,
drains and roads on the base map, it is not uncommon to come across unauthorized buildings
at these locations. Furthermore, according to the TCPD Director, areas that are open spaces
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were supposed to be for green areas, not for residential. However, due to the low enforcement
of the Metropolis’ by-laws, it is quite common to come across with encroachment (Box .11).
Box. 11
Our key problems for land use planning and management are two. The first one is the
compensation problem. Even though we allocated some of the lands for sanitary, green area
or other services, the lands are not in our hand. According to local land tenure system, some
of the lands are in the hands of the chiefs or other private owners. Through time, the owners
of the land would sell the land for building purpose. Within a short period of time, you will
see construction on these lands. Thus, it will be difficult for us to handle these issues. The
owners of the lands demand compensation from the government. This is what is happening in
some of the urban farming areas in Tamale. The chiefs are trying to sell the farmlands, which
are determinant for the livelihood of the farmers. In my view, the Metropolis should
compensate these people from its internal revenue.
The second problem is the lack of law that enables us to demolish those buildings. Although
we have a general law that restrict buildings in such areas, we have no right to demolish
private building. The case should be taken to the court and this might need long time and also
a problem to enforce it without proper compensation.
(Source: Interview with the metropolitan TCPD Director, 12 April 2011)
Interaction with the TCPD and MADU indicates that urban agriculture in general is not
considered as one of the various land uses in Tamale city. Urban land use planning and urban
agriculture seems to be in conflict. Urban agriculture is not mainstreamed in the existing
Master Plan of the city. Although the benefit of urban agriculture is seen positively by many
of the institutions within the Metropolis, agriculture is not well incorporated into urban
planning. Thus, urban planners in Tamale Metropolis seem to have failed to accommodate
the urban agriculture in their plan.
As one farmer from Zagyuri (vegetable production site in Tamale) clearly indicated, most
lands being cultivated by vegetable farmers are unused chief’s lands, governmental lands and
public communal lands. Similar to the situation in Tamale, farmers in Accra and Kumasi also
cultivate public and institutional lands (Keraita et al., 2002; Obosu-Mensah, 1999). Farmers
may lose these lands at anytime, depending on the plan and interest of the local chiefs.
However, discussion with the Assembly indicated that it could initiate negotiations with
traditional authorities for release of such land if need be.
From this assessment of institutions working on urban planning, it appears that there is not a
lot of meaningful interaction between the departments and other offices within the
Metropolis, and there is none between them and the farming communities especially with
respect to land use and management. Farmers were carrying out their farming practices for
many decades without any recognition from the local authorities. Although the TCPD tried to
identify and declare some areas as open spaces to be used for green areas, they have not been
incorporated into the plan. Even though they are not allowed legally, farmers are using this
opportunity to carry out their day-to- day livelihood activities.
In recognition of the above-mentioned facts, URBANET (local NGO network in Tamale)
collaborated with TCPD and the Land commission to demarcate agricultural zones, especially
in areas where land is still not taken over completely by residential or industrial development.
Interaction with URBANET officers indicated that the TCPD designates some low-lying
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areas as either green belts for gardening and /or for city beautification. Unfortunately,
however, some chiefs and quack surveyors indiscriminately sell these parcels of land that
could be used for vegetable production and other agricultural purposes.
Ghana Water Company Limited (formerly Ghana Water and Sewerage Corporation)
The overall responsibility for providing, distributing and conserving water for domestic,
public and industrial purpose was assigned to the GWSC, by Act 310 of 1965. In terms of
sanitation, it was mandated to establish, operate and control sewerage systems in Ghana.
Following the enactment of the Statutory Corporation (Conversion to Companies) Act 1993
(Act 461), GWSC has, since 1999, operated as a limited liability company. Consequently, its
name was changed to GWCL.
Following the establishment of the Water Resource Commission (WRC), Public Utilities
Regulatory Commission (PURC) and the enactment of the District Assemblies Act, certain
functions the GWCL previously performed have been withdrawn. These include the setting
of standards for water supply and the monitoring of the drinking water quality now performed
by the Public Utilities Regulatory Commission. The responsibility for sewerage is now
overseen by District Assemblies.
The conversion of Ghana Water and Sewerage Corporation into a Limited Company in 1999
brought changes into the objectives spelt out in the Act of incorporation.
The main objectives of the company include:
 The planning and development of water supply system in all urban communities in
the country;
 The provision and maintenance of acceptable levels of services to consumers in
respect to quantity of water supplied;
 The preparation of long-term plans in consultation with the appropriate coordinating
authority established by the president;
 The conduct of research relative to water and related subject;
 The making of engineering surveys and plans;
 The construction and operation of works in the urban areas;
 Submission of tariff proposals to Public Utilities Regulatory Commission for review
and finance approval;
 The conduct of other related or incidence activities.
Metropolitan Agricultural Development Unit (MADU)
The Metropolitan Agricultural Development Unit (MADU) has an oversight responsibility of
ensuring food self-sufficiency and the provision of services aimed at increasing agricultural
productivity in the Tamale Metropolis. To achieve food self-sufficiency and increase
productivity, MADU collaborates with several other governmental and non-governmental
organizations especially the farmer population in the Metropolis.
Since the department has the legal mandate to ensure food self-sufficiency and the provision
of services aimed at increasing agricultural productivity in the Tamale Metropolis; the office
is supposed to work hand in hand with mostly farmers in the Metropolis. The major duties of
the department with respect to development of agricultural efficiencies and improvement of
the livelihood of farmers are provision of extension and technical services. According to the
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MADU respondents, for the department to ensure effective monitoring and extension
coverage, the Metropolis has been divided into 4 agricultural operational zones supervised by
Metropolitan Agricultural Officers. Each zone is further divided into Operational Areas
supervised by the Agricultural Extension Agents. Each Operational Area consists of about 7 –
8 communities and it is the duty of the AEA to disseminate improved agricultural
technologies to clients. In order to accomplish its mission, the MADU has the following
objectives similar to the National Ministry of Food and Agriculture.
 To attain universal food security and emergency preparedness;
 To strengthen the application of science and technology in food and agriculture
development;
 To achieve improved growth and stabilisation of farm incomes;
 To ensure sustainable management of land and environment;
 To facilitate increased competitiveness and enhanced integration into domestic
and international markets.
Having the above-mentioned organizational structure and objectives, the MADU is supposed
to be concerned with all activities in urban and peri-urban agriculture. However, this survey
indicated that MADU’s role in supporting vegetable farmers in and around Tamale city is
very vague. As the result of this research revealed, much of the Metropolis’s activities focus
on the peri-urban farmers who cultivate crops other than vegetables. An interview with
vegetable farmers, in and around the Tamale city in areas such as Sangani, Zagyuri and
Gumbehini showed that farmers are not visited and supported by the agricultural extension
agents. The relationship between the farmers, who use wastewater for agriculture, and the
MADU, is very weak. This was verified by an interview with MADU officer (see Box 12)
Box 12
Our country (Ghana) has a Demand Driven Extension Policy. We follow this policy. Farmers
should come and report their problems to our office. Then, we can respond accordingly. If
we do not receive any request from farmers, we would seldomly visit them. Sometimes even
though we receive request from farmers, we have very limited human and financial resources
to react to their demand properly. In addition to this, our (urban planners’) perception on
urban vegetable producers is vague. Although we strongly believe in their importance in
terms of food security, we give them little support. The reason for this might be the
assumptions by policy makers that agriculture has limited importance in urban areas.
Source: (Interview with MADU Officer, 18 April 2011)
Due to rapid urbanization, poor urban planning, perception of urban planners and lack of
coordination among various institutions, much of the peri-urban agricultural land of the
Tamale Metropolis is earmarked for construction. In Tamale, there is no legislation that
integrates urban agriculture into urban planning. The TAMA bye-laws also do not include the
laws that regulate urban agriculture. Moreover, the perception of urban planners, which
undermine urban agriculture, is a major obstacle to a more constructive integration of urban
farming into urban planning. Urban land use planning and urban agriculture seems to be in
conflict. In this context, Ellis and Sumberg (1998) have shown that the use of urban space for
agriculture has received little attention from policy makers, who often see it in rather negative
light. In general, there is a lack of heartfelt motivation and coordination among institutions
for assisting farmers to get land use rights. In this context, Ayamga (2006) indicated that not
much is being done, if anything at all, to integrate urban agriculture into the planning process
of Tamale Metropolis.
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According to the Town Planning Department, some lands in the Metropolis are supposed to
be green areas, and are not planned for residential accommodation. However, the reality on
the ground is different. Even though the land use maps of the Metropolis designate some
areas as green areas, much of these areas are victim of unauthorized buildings. The possibility
of using the green areas in the city for urban agriculture is also not clear enough. In general,
farmers are always worried about their livelihood activity and farming practices and security
of tenure. In this context, the Urbanet Report (2006) concluded that urbanization has changed
the land use pattern from agriculture to residential and industrial uses, crowding out the poor
farmers in urban Tamale and fast eroding their rights to access land, a key productive
resource for their means of livelihood. Furthermore, the report indicated that, “In Tamale, on
the average, cultivated land declines at an annual rate of 7%. Fallowed land on the other hand
has been declining at an annual rate of 9.3%. Given this trend, Tamale urban households will
exhaust all their fallowed land in ten years and cultivated land in fourteen years if nothing is
done”.
It can be concluded that the MADU is not pro-active with regard to reserving land for urban
agriculture. There is not any initiation or effort from MADU side to pass a by-law that can
reserve certain areas in and around Tamale as green belt or green zone areas. Furthermore,
even though the Tamale Metropolis’s by-laws include rules that are related to the health
aspect of urban agriculture, the MADU’s role for enforcement of these rules is weak. The
institutional relation between the MADU and the MHU for enforcing such rules is
unsatisfactory.
Due to lack of clarity in various institutions’ responsibilities for management, monitoring and
enforcing of different regulations, especially related to wastewater management, downstream
farmers in Tamale are supported below their expectation. For example, although some NGOs
such as Urbanet and Action Aid are trying to provide support and protect vegetable farmers
in Tamale, farmers are still too much sensitive to ‘land security’ issues. This can be
illustrated by the example described in Box 13.
Box 13. Example of Urbanet’s support to Vegetable producers in Gumbihini
community, Tamale Metropolis (Source: Urbanet, 2006)
Vegetable production is one of the major sources of livelihood for the majority of poor and
vulnerable groups of people of the Gumbihini community. It has been an old age occupation
that continuous to prove its relevance even in the wake of urbanization and its attendance
decline of land to residential development. The farmer group over the past year has
consistently resisted moves by perpetuators to sell their farmlands for people to develop as
residence. Urbanet in collaboration with Action Aid have been part of the struggle to prevent
further sale of the farmlands and to preserve it for continuous production. This processes
informed the decision to provide a fence for the farmlands that have not yet been encroached
to prevent further encroachments. The intervention has yielded a number of outcomes
including the following:
a) The Gumbihini vegetable field covering a total of 4 hectares has been fenced.
b) The farms have now been protected not only from encroachers, but also from stray animals
that feed on the vegetables.
c) The interaction by the farmer groups during the exercise has strengthened the group.
(Source: Interview with Urbanet officer, 20 April 2011)
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Ghana Irrigation Development Authority
Although Ghana Irrigation Development authority (GIDA) is mandated to undertake the
planning, design, construction, operation and management of all major and medium irrigation
schemes, it does not work on urban and peri urban wastewater irrigation. Interaction with
GIDA officers indicated that since the vegetable farmers around the Tamale city are
depending on irrigation that is not planned or has fixed infrastructure, GIDA considers it as
informal irrigation. Because of this fact, the farmers who produce vegetable using
wastewater, in and around Tamale city, do not get support from the GIDA office. In line with
this, Cornish and Lawrence (2001) and Huibers et al., (2003) found that GIDA had always
focused solely on formal and public irrigation schemes and considered informal irrigation as
outside its jurisdiction. For this and other reasons, informal irrigators in and around Tamale,
do not receive any training programs and technical support on safe irrigation practices from
GIDA.
Civil Society Organisations/NGOs
Interaction with the MPU indicated that in Tamale, NGOs such as New Energy and Water
Aid are actively involved in activities ranging from service delivery, for example of low-cost
water supply and sanitation, to intermediary activities such as negotiating with local
government on behalf of communities. They also take on broader advocacy activities, such as
issues relating to poverty reduction, equitable service provision, public health and adequate
budgetary allocation to state institutions in the WSS.
In Tamale, many national and international NGOs provide an important intermediary
function, whether it is channelling development resources to community-based organizations,
providing them with services and technical assistance, or helping them strengthen their
capacity to make demands on public institutions and /or government at all levels.NGOs also
play vital role in knowledge sharing, participate in thematic studies and research as well as
participate in policy dialogue.
Private Sector Participation
According to the MPU, the role of private sector participation in the water and sanitation
sector is in the area of spare parts supply and point source management of water facilities in
the communities. Major repairs that are beyond the ability of Hand Pump Caretakers are
undertaken by Area mechanics and paid for by the communities. Partner Organizations are
tasked to carry out animation in the beneficiary communities about the facility and submit
reports to TAMA through MWST with copies to CWSA. Private sector participation is more
pronounced in water management and sanitation facilities by franchise arrangement.
4.5.3. Current Legislations on Wastewater management, Sanitation and General
Environment
Tamale Metropolis Assembly Bye-laws
A number of Assembly’s by-laws govern water, sanitation and environmental management.
Most of this legislation tends to be sector based, sometimes deficient and unenforceable. No
single comprehensive legislation deals with the integration of urban agriculture into urban
planning. Furthermore, although the use of wastewater for agricultural purposes is highly
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significant in Tamale, there is no legislation either on banning or promoting of wastewater
use in agriculture.
TAMA has the following By-laws (see box 14, 15, 16, 17 and 18) that are related to the
general environment, sanitation, and wastewater collection and disposal. However, it can be
concluded that the by-laws of the Metropolis do not have a clear-cut legislation on
wastewater use in agriculture. Different institutions, under the assembly, which are relevant
to the outlined by-laws, are supposed to be responsible for enforcement of such by-laws.
However, the majority of these by-laws are not enforced within the Metropolis. The reasons
for this might include: the question of who is to enforce them, financial and skilled personnel
constraints, lack of commitment on enforcement and lack of harmonized coordination among
institutions.
Further to the TAMA, the EPA, and the Water Resource Commission have legislations,
which are related to wastewater collection, disposal, treatment, and pollution control.
Box 14. Tamale Municipal Assembly (Cleansing) Bye-Laws, 2004:4
‘’Any person who throws litter, refuse or other matter, which shall be thrown into passage
provided by a gutter or drain may cause nuisance or lock the water, shall be guilty of an
offence and be liable on conviction to a punishment not exceeding ¢500,000 or imprisonment
for a term not exceeding two months’’.
Box 15. Tamale Municipal Assembly (Sanitation) Bye-laws, 2004: 2.0, 4.2
.
2.0. ‘’The occupier of any premises shall clear and keep free from all dirt, under- weeds,
high grass, rubbish, rags, broken bottles and offensive matter (filling up holes with
stones, grave, or other like materials) the streets or roads at the front, back sides, drains,
gutters and channels thereon’’.
4.2. ‘‘Any house owner or occupier who fails to remove a bucket of night soil when it is full
commits an offence’’.
‘’Any person who contravenes any of these Bye-laws commits an offence and shall on
conviction be liable to a punishment not exceeding ¢1,500,000.00 or to a term of
imprisonment not exceeding 2 months’’.
Box 16. Tamale Municipal Assembly (House Owners and Occupier) Bye-laws 2004: 1.1,
5.0
1.1. ‘‘It shall be the responsibility of every house owner/occupier to clear and keep clean
gutters, public or private, in or around his premises’’.
5.0. ‘’No house owner/occupier shall create a refuse dump in or outside his premises’’.
‘’Any person who contravenes any of these bye-laws shall be guilty of an offence and shall be
liable on conviction to a punishment not exceeding ¢500,000.00 or in default to a term of
imprisonment not exceeding six months or both’’.
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Box 17. Tamale Municipal assembly (Solid & Liquid Waste Management) Bye-laws,
2004: 9.0, 11.0
9.0. ‘’Any premises within the area of the Assembly where underground sewerage network
exists shall be required to have its sanitation facility connected to the network’’.
11.0. A person commits an offence who:
(f) Indiscriminately dumps solid or liquid waste in open spaces, drains, gutters behind walls
or open spaces or any spaces not designated for that purpose.
(h) Indiscriminately urinates or defecates in any unauthorized place.
(i) Fails to provide an approved toilet or sanitation facility on the premises, which they
occupy
(j) Uses a sanitation facility not approved by the Assembly.
‘’Where a person commits any of these offences he or she shall be liable on summary
conviction to a punishment not exceeding ¢500,000.00 and in default of payment to a term of
imprisonment not exceeding six (6) months or to both’’.
Box 18: Tamale Municipal Assembly (Drainage for storm water and sullage
conveyance) Bye-laws 2004: 1.1, 2.1, 2.2
1.1 In the TAMA bye-laws, the following interpretations and definitions shall apply:
(a) Storm water is the result of rainfall running along the surface of the ground of drainage
channels.
(b) Sullage is wastewater from bathrooms, washing of clothes, kitchen utensils (plates and
dishes) and rainwater within the premises; it does not include discharge from septic tanks or
any other wastewater contaminated by excreta.
(c) Drainage shall refer to primary, secondary, tertiary and residential drains; it shall include
also earth drainage channels from premises in low-income communities without formal
drainage constructed by the Assembly.
2.1 All premises shall be connected by the owner or occupier to the nearest available public
drain in a manner to be specified by the Assembly such that there is no damage to the facility
or impediment to the flow.
2.2 The only discharges permissible into the public drain shall be sullage and storm water.
5.0
A person commits an offence who:
(a)Abuses the drain by making non-permissible discharges into the drain
(b) Disposes solid waste, discharge from septic tanks (septage) and any other material
contaminated by excreta into a drain
(c) Develops any structure or carries on any activity, commercial or otherwise, within the
drainage reservation; this includes vegetable gardening.
(d) Connects drains in his premises to a public drain without prior authorization by the
Assembly
(e) Causes blockage of flow in a public drain resulting in stagnation of the flow.
Where a person commits any of these offences, he or she shall be liable to prosecution and on
summary conviction shall be liable to a punishment not exceeding ¢500,000.00 or in default
of payment to a term of imprisonment not exceeding 6 months or to both.
According to the Planning Unit of the Metropolis, Tamale has consolidate bye-laws relevant
to the general environment, water and sanitation management, which is good for proper
coordination and participation of all under the Tamale Metropolitan Assembly. However,
majority of the laws are not applied due to manpower and other resources shortage.
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Environmental Protection Agency ACT
Interaction with EPA respondents indicated that despite the fact that EPA has subsequent
legislation related to the control of waste collection, disposal and treatment; the
Environmental Assessment Regulation (L.I. 1652 of 1999) does not give EPA any
prosecution power. In Ghana, except in 3 districts namely Accra, Takoradi and Tema, EPA
does not operate at districts level. The respondent also clarified that the major reasons for
operating in these three districts includes:
 Accra, being a capital of Ghana, is expected to have a dense population and more
sanitation and environmental problems;
 Tema is the industrial hub of Ghana and expected to generate more waste;
 Takoradi is the mining center of Ghana and expected to generate more waste.
Since EPA works at regional level, there is no EPA office under the Tamale Metropolitan
Assembly. The Local Government Act, 1993 (Act 423) and the Environmental Protection
Agency Act, 1994 (Act 490) defines the role of districts in environmental management as
follows ‘’ “District Assemblies will be the organ through which national policies and
programs on environment will be translated into action at the local and district levels’’.
Accordingly, although the Tamale Metropolitan Assembly has been given this mandate, due
to a lack of trained manpower and resources, it could not carryout this mandate. Thus,
although the rules are on paper, their enforcement is under question. This main problem can
be best illustrated by the following example. Although Tamale has a waste stabilization pond
around ‘’Kamina’’, significant numbers of the Tamale dwellers dispose their fecal sludge in
open fields, bushes and farmlands, which in turn has environmental and public health risks.
EPA Act 490 section (2) f and h states that the EPA may specify guidelines relating to
pollution of water and issue pollution abatement notices among other things. Section 28 (1)
empowers EPA to make regulations in respect to water quality issues.
Town and Country Planning Act
In Tamale, according to the Town Planning Act, permissions to develop are granted by local
authorities with approval from the Director Town & Country Planning. Any new
development applications are required to build an appropriate wastewater treatment system,
at least septic tank, as of the specified standards. The Land Commission, Survey Department
and Statutory Committee are the key institutions, which are involved in the process.
However, an interview with the TCPD indicated that despite the presence of this act, it is
possible to come across illegal developments or buildings without septic tanks within the
Tamale Metropolis.
Water Resource Commission Act
Act 522 sections 2 (2) (h) prescribes that the WRC advice pollution control agencies in
Ghana on matters concerning the management and control of pollution of water resources.
And Section 35 (g) states WRC make regulation ‘ for granting of permits to discharge waste
into water bodies’ and in (h) for prescribing the acceptable levels of pollution. EPA is also
mandated on water quality and pollution and has legislation on this issue. This implies that
the laws are scattered in different institutional legislative instruments and mandates.
Furthermore, this indicates an overlapping of mandates between the two institutions.
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Land Issues and Urban Agriculture
The local government Act, Act 462 section 51(3b) indicates that farming activities carried out
in any settlement of population of more than 5,000 requires prior permission from local
government authorities. Incidentally, the lower threshold for an urban centre in terms of
population is 5,000. In this context, Ayamga (2006) concluded that the act could be loosely
interpreted as follows:
 All farming activities (small-scale vegetable gardening) within the Tamale Metropolis
are illegal unless there was by permission from the metropolitan authorities.
 Households that depend entirely on farming for survival should diversify, starve or
relocate or starve if they fail to acquire permission to carry out their livelihood
activity.
 And more strongly, the Act suggests that urban communities should not farm but
depend on rural communities for food supplies. It also seems to suggest that rural
communities should not (or aspire to) become urban centres.
In general, as discussed above, the TAMA is totally dependent on the local government Act.
The TAMA by-laws are silent on urban agriculture. Probably this might lead to a question as
to whether there is a need for local regulation for the metropolis or not.
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Chapter 5: Discussion, Recommendation and Conclusion
5.1. Discussion and Recommendation
This research examined the urban planning and management processes in the Tamale
Metropolis and how wastewater management issues were integrated into the process of
planning and management. It also highlighted the present and future water supply and
demand, and present wastewater management status in the Tamale Metropolis. There is more
to be done to improve water supply, utilize wastewater for agricultural purpose, improve
sanitation infrastructure and enhance appropriate disposal and treatment strategies in Tamale
Metropolis.
Farmers, in and around Tamale, are producing vegetables using wastewater and make a living
out of it. Wastewater use, in urban and peri urban farming, is practiced not only as a sole
income earner for many households, but an activity that the city cannot do without. Since
Tamale is located within a semi-arid setting, relying solely on rainfall for successful
promotion of urban farming is unlikely. Thus, using the wastewater, that freely flows in
drains within the urban and peri urban area of the city is the best available options.
Unfortunately urban planning processes have not recognized and give attention to this
important activity. The research pointed out that, larger proportion of the youth (males) in
Tamale Metropolis dropout the school and join urban vegetable production business so as to
sustain their economic livelihood. The female sellers, who are dominantly distributors of
these vegetables, also left out the school to do this business and support themselves and their
family. This helps to minimize migration within the age group, particularly to the southern
part of the country (Kumassi and Accra) in search of the non-existing job.
Similar to the rural Ghana, the urban farmers in Tamale use traditional tools, extensive labour
and ‘watering cans’ irrigation method to cultivate their fields. Family labour is the most
common input for all farming activities. The source of water for vegetables farming is
unreliable in terms of quantity and quality. During the dry seasons, farmers are suffering from
shortage of water. The research also revealed that farmers in and around Tamale have no
security of land. All of the vegetable producers in the three sites (Sagani, Gumbihin and
Zagayuri), do not own some land for farming, and do not have title deeds to the land they
cultivate. Majority of them are farming on the local chiefs’ land, government’s land as well
as on the communal lands.
The urban and peri-urban farmers in the Tamale Metropolis differ in their social background
such as occupation, level of education, age, region of origin, which might have also
implications on their livelihood. Surprisingly, majority of the interviewed farmers in the three
vegetable production sites, have formal education up to primary school and considering
farming as their major occupation. Participation of the youth is high in the sector. In
sufficient income from non-farm sectors, employment and food security are the major
reasons for adapting urban agriculture as a survival strategy in the Tamale Metropolis, that is,
to fulfil daily food and other essentials.
Urban and peri-urban agriculture in the Tamale Metropolis is left with a range of policy
implications. Despite its dominant contribution to livelihoods of the urban farmers, urban
agriculture is strikingly found to remain as a survival strategy for the urban and peri-urban
poor and a source of income for the better-off households. Different constraints of farming
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typically limited the livelihood outcomes of the poor and have a strong influence on the dayto-day activities of the farmers. Insecurity of land, shortage of water in the dry season, low
quality of water, lack of assets such as credit, inputs and technology constraints were found to
significantly hampered the farming activity of the Metropolis’s farmers.
Furthermore, as this research indicated, Tamale is hosting lots of problems such as
inadequate water and sanitation services, high rate of population growth and poor wastewater
management. As a result of the increase in population number, fast growth of the city, low
level of sanitation and wastewater management services, huge volume of wastewater is
generated and discharged freely to environment without any treatment and polluting water
sources. Despite the generation of a huge volume of domestic wastewater, the sanitation
service is very low. Water resources in the Tamale Metropolis, especially for dry season
vegetable production, are generally available in the form of dugouts, boreholes, drains and
sewage water system. However, all the sources are not sufficient. Due to their ephemeral
nature, they are not able to supply vegetable with the required amount of water for the entire
period of the dry season.
Insufficiency and poor quality of infrastructure is particularly evident in the wastewater
collection, disposal and treatment sector. Typically, Tamale Metropolis has mainly onsite
sanitation facilities for black water disposal. Public toilets, pit latrines, open defecation and
water closest are the commonly used sanitation facility within the Metropolis. Since there is
no sewerage system, grey water from the cities are disposed of in storm water drains. Thus,
untreated sewage and grey water in storm drains, flow through open storm water drainage
network of the Tamale city and find their way into downstream areas being used for irrigating
vegetables by the urban and peri-urban farmers of Tamale Metropolis.
Despite the benefits of wastewater use in agriculture, it also has a potential public health
threat and environmental consequences. Thus, much work should be done in balancing the
farmers’ livelihood, consumers’ health and food supply. Planners in Tamale Metropolis
should work on how to maximize the benefit at minimum effect on the environment and
public health. This requires involvement of all stakeholders and establishment of new
partnership between agriculture and sanitation sectors across urban and rural scale, Tamale
Metropolis and education and research institutes. However, beyond the partnership of
institutions, a strong guidance by political power is highly needed. Tamale Metropolis should
be committed to take this responsibility. Otherwise, if there is no a single institution, which
take the leadership role, it will be difficult to improve the wastewater management in Tamale
Metropolis. Sensitive policies that can address the wastewater use in agriculture should also
be put in place. Furthermore, in order to use this resource effectively, practices of using
wastewater for agriculture purpose should be endorsed in any formal strategy for urban water
system management or poverty reduction.
5.2. Recommendations
Wastewater is the freely available and cheap source of water, and a better option for
producing of vegetables in the Tamale Metropolis. As a long-term solution, exploring
affordable good quality water sources (e.g., groundwater, dams) for urban and peri urban
vegetable production is a possibility but lack of resources makes it unlikely in the near future.
Because of the high population growth rate and increasing food needs, it is likely that the use
of wastewater, which is poor quality water, for vegetable production may continue to exist in
the Tamale Metropolis. Similarly, constructing a big treatment plant and a sewerage network
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in the Metropolis might be expensive and unrealistic in the near future due to financial,
technical and other socio-economic factors. Therefore, considering all these facts, there
should be an intervention that could enable to improve the current wastewater management in
Tamale Metropolis.
The following technical, institutional and leadership solutions are suggested as a means to
improve the existing wastewater management:
Technical Suggestions




Since the city has not a central sewerage system and all the drains are not connected,
in order to use this valuable resource , the wastewater should be collected using the
available drainages;
The amount of wastewater that could be generated might not match with the season of
high need of water for the agricultural use. Thus, construction of deep depth
reservoirs at farmers’ level and an appropriate place of the city might be useful;
The reservoirs that will be constructed should have a dual purpose, as a treatment
facility as well as a storage facility. It should be oxygenated in order to treat the
wastewater. Since there is an electricity power shortage in Tamale Metropolis,
appropriate technology that can oxygenate the system should be selected. Given that
there is a high wind during the dry season in Tamale; wind energy might be an
appropriate alternative.

Institutions Role
In order to create better wastewater management in Tamale Metropolis, institutions should
play at least the following key roles:
Tamale Metropolitan: Coordinate relevant institutions and play a leadership role. In order to
create a strong partnership among institutions that are involved in urban planning in Tamale
Metropolis, a strong guidance is needed by the political power. As this study indicates,
Tamale Metropolis has autonomous and has its own by-laws to enforce. Thus, it is highly
recommended that Tamale Metropolis should play a leadership role in stimulating and
coordinating institutions, and made practical the idea of improving wastewater management.
Environmental Protection Agency: Enforce environmental impact assessment of the
project.
Town and Country Planning Department: Prepare a land use and Master Plan of the city
that could integrate urban farming and the newly constructed reservoirs, which could serve as
a storage and treatment facility.
Ghana Water Company Limited: Increase the current water supply capacity of the Tamale
Metropolis, as of its plan.
Metropolis Agricultural Development Unit: Provide extension work, awareness creation at
various points, targeting farmers, vegetable sellers, consumers and local authorities.
NGOs: Provide financial, technical and training support
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Farmers: Produce safe vegetables to the city dwellers. However, in order to produce safe
vegetables, farmers should be obtain an extension and credit services, access to land rights,
access to improved marketing, and inputs such as seed, as well as training.
Further research is needed to decide which type of sanitation strategies (centralized or
centralized) is feasible in the context of Tamale. The quality of wastewater that will be
collected might be determined by the type of sanitation system.
5.3. Conclusion
Urban domestic wastewater is a valuable resource for many urban and peri-urban dwellers of
Tamale Metropolis, especially the poorer ones. Further to its potential to enhance the
livelihoods of urban and peri-urban poor people, the use of urban wastewater in urban and
peri-urban agriculture in Tamale or anywhere in the world, can contribute considerably to
improve the sanitation management and wastewater management in urban areas. It has also a
remarkable contribution in the supply of many African cities with vegetables and root crops
and contributes to employment and poverty alleviation.
This study also has shown that wastewater management issues that are confronting the
Tamale Metropolis can best be addressed if a conscious effort is made to integrate wastewater
management issues into the planning and management of the Metropolis. It would be
prudent to give special attention to the strengthening of the Waste Management Department
and other planning institutions with manpower and necessary equipments. Although
institutional arrangement for wastewater collection and management in the Tamale
Metropolis is elaborate and gives a clear mandate to the Waste Management Department,
involvement of all stakeholders is vital. Wastewater management requires synergistic
interactions among the government, private sector and community, including urban farmers
(Boischio et al., 2006).Moreover, enforcements of the Tamale Metropolis by- laws,
institutional coordination in urban planning, awareness creations on sanitation, and attitudinal
change of the urban planners on urban agriculture are among other to solve the wastewater
management problems in the Tamale Metropolis. It is therefore recommended that conscious
efforts should be made to put wastewater management issues at the fore of planning and
management of the Tamale city. For this to be happen, a strong leadership, which takes the
responsibility of guiding the wastewater management, is essential. Therefore, Tamale
Metropolis should play the leadership role.
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Annexes
Annex 1: Detail Description of the Institutions in TAMA
Institutional and Administrative set up of the Assembly
According to the Ghana Shared Growth and Development Report (2011), the Assembly was
established by Legislative Instrument 1453. Total membership is 85, comprising 64 elected
and 21 appointed. The Metropolitan Chief Executive and the three members of Parliament are
also members of the Assembly. It is the highest political and administrative authority in the
Metropolis.
The Metropolis has been divided into 3 sub-metropolitan Assemblies in order to ensure
efficient and effective grass root participation in development and decision-making.
The sub-Metros are: Tamale Central, Tamale North and Tamale South
The WMAC is composed of the following:
 Head of the Metropolitan Budgeting Department
 Head of the Metropolitan Planning Department
 The Metropolitan Engineer
 Head of Environmental Health Department.
 Head of Waste Management Department
Waste Management Department and its Functions
Interview with WMD indicated that the Assembly has been mandated to setup a Waste
Management Department to be responsible for the hardware aspects of environmental health.
This includes collection, transportation, treatment and disposal of liquid and solid wastes,
drainage, and lagoons as well as all aspects of engineering, operation and maintenance of
sanitary infrastructure. The Waste Management Department is made up of:
 The Head of Waste Management
 Liquid Wastes Services Unit (LWSU)
 Solid Wastes and Drainage Services Unit (SWDSU)
 Treatment and Disposal Management Unit (TDU)
 Plant and Equipment Management Unit (PEMU)
 Support Services Unit (SSU)
Liquid Wastes Services Unit
The liquid Wastes Services Unit is responsible for the management and supervision including
contract management of all liquid waste services. This includes:
 Collection, disposal and treatment of liquid waste;
 Provision of containers for the collection of waste and disposal;
 Substitution of pan latrines;
 Management of public toilets;
 Supervision of franchised public toilets;
 Management of public school toilets;
 Management of liquid waste collection services (tanker and cesspit services);
 Desilting of storm drains;
 Provision of truck (cesspit emptier) services for conveying liquid wastes;
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Awareness creation and sensitisation on waste management to different
communities, especially regarding cleaning the choked gutters and drains.

Environmental Health Management Department
The Environmental Health Management Department is responsible for the education and
awareness rising on environmental health in the Metropolis.
The Environmental Health Management Department is made up of the following:
 The Head of Department
 The Environmental Protection and Standards Enforcement Unit (EPSEU)
 The Food/Drugs/Water Safety and Hygiene Unit (FSHU)
 The Environmental and Health Promotion Unit (EHPU)/Capacity Building Unit
(CBU)
Environmental Protection and Standard Enforcement Unit






To monitor all environmental management in the metropolis;
To Provide support to the lower level (Urban, Town and Area Councils) of the
Assembly;
To monitor large industries in collaboration with other Ministries, Departments and
Agencies involved in Environmental Management, e.g., EPA
To serve on Statutory Planning Committee and the Site Advisory Board of the
Assembly
To prosecute sanitation offenders.

Food, Drugs and Water Hygiene and Safety and Hygiene Unit







Monitor food, drugs and water hygiene activities in the district;
Provide support to the lower levels of the Assembly;
Control and manage abattoir and other slaughter slabs, fishing harbours and fish
processing outlets;
Control and manage environmental health in the major markets;
Collaborate with relevant stakeholders to improve hygiene and safety of foods,
water and vegetables;
Control of commercial livestock and poultry farmers

Environmental and Health Promotion Unit








Monitor disease trends and play lead role in disease control activities;
Monitor school health programs and serve on the Metropolitan Education Oversight
Committee;
Promote Environmental Health Clubs in schools;
Work with Sub-metros to set up or support CBOs involved in EH;
Plan and implement skills development programs for the department (training needs
assessment, in-service training, soliciting support for training, etc…)
Review and advise the Assembly on policies and legislation on EH;
Work and consult with relevant stakeholders in addressing special or difficult
sanitation problems that require inter-sectoral collaboration.
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According to the Water and Sanitation officer of the metropolis, specific activities to be
undertaken by the Assembly include but are not limited to the following:
 Promotion and dissemination of information on CWS projects to generate the interests
of all communities;
 Identification of interested communities and prioritisation of communities based on
the established criteria;
 Appraisal of community sub-project proposals;
 Auditing, reporting and monitoring of sub-project activities;
 Preparation and review of District Water and Sanitation Plans;
 Signing of sub-project agreements with communities;
 Monitoring of Project implementation;
 Management of database on community water and sanitation;
 Undertake technical appraisals for selections of consultants and contractors
Environmental Protection Agency
The Environmental Protection Agency Act, 1994 (Act 490) transformed the Environmental
Protection Council into an Agency, having inter alia, regulatory and enforcement role (s). The
Environmental Protection Agency (EPA) was formally established on 30 th December 1994
(Act 490) and given the responsibility of regulating the environment and ensuring the
implementation of Government policies on the environment.
The Statutory Functions of EPA include, but are not limited, to the following:
 To advise the Minster on the formulation of policies on all aspects of the environment
and in particular make recommendations for the protection of the environment;
 To co-ordinate the activities of bodies concerned with the technical or practical
aspects of the environment and serve as a channel of communication between such
bodies and the Ministry;
 To co-ordinate the activities of such bodies as it considers appropriate for the purpose
of controlling the generation, treatment, storage, transportation and disposal of
industrial waste;
 To secure, in collaboration with such persons as it may determine, the control and
prevention of discharge of waste into the environment and the protection and
improvement of the quality of the environment;
 To collaborate with foreign and international agencies as the Agency considers
necessary for the purpose of this Act;
 To issue environmental permits and pollution abatement notices for controlling the
volume, types, constituents and effects of waste discharges, emissions, deposits or
other sources of pollutants and of substances which are hazardous or potentially
dangerous to the quality of the environment or any segment of the environment;
 To prescribe standards and guidelines relating to the pollution of air, water, land and
other forms of environmental pollution including the discharges of wastes and the
control of toxic substances;
 To ensure compliance with any laid down environmental impact assessment
procedures in the planning and execution of development projects, including
compliance in respect of existing projects.
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Town and Country Planning Department (TCPD)
The mandate of the department is derived from five main legal instruments, namely;
Local Government Act, 1993 (Act 462)
National Development Planning Commission Act, 1994 (Act 479)
National Development Planning (Systems) Act, 1994 (Act 480)
National Building Regulation, 1996 (Legal Instrument 1630)
Town and Country Planning Ordinance, 1945 (Cap 84)
The major responsibilities of Town and Country Planning at the Metropolis level include:
 Preparation of land use plans (structure plans) to direct and guide the growth and
sustainable development of human settlements in the metropolis;
 Assessment of zoning status of lands and proposal for re-zoning where necessary;
 Co-ordination of the diverse physical developments promoted by departments,
agencies of government and private developers;
 Administration of land use management procedures in settlements and channelling
of a day-to-day physical development into efficient forms and sound
environmental places of residence, work and recreation;
 Creating awareness about the need to obtain planning and development permits, as
well as the right procedure to use;
 Processing of development/-building permit application documents for
consideration by the Statutory Planning Committees.
Ministry of Local Government and Rural Development (MLGRD)-Policy Division
The MLGRDE is responsible for developing policies and legislation with respect to the
Metropolis and Districts operation. It supervises monitors and provides the environment for
the audit of activities of the Metropolis and Districts.
The Environmental Health and Sanitation Department of the MLGRD has the oversight
responsibility for environmental sanitation. The department’s mandate covers the following
 Coordinating environmental sanitation policy and defining strategies for policy
implementation;
 Acting as secretariat to the National Environmental Sanitation Policy Coordinating
Council;
 Monitoring of sanitation and environmental health outcomes of GPRS and MDG
targets;
 Developing guidelines for environmental sanitation and supervision of District
Assemblies in implementing projects.
Community Water and Sanitation Agency
The Agency provides direction for overall management of the NCWSP. It will provide
facilitation and management support to Districts Assemblies and communities in
implementing their CWSS sub-projects. It is also responsible for external liaison and coordination. The main functions of the Agency include:
 Disseminating information and promoting consistent procedures for projects;
 Assisting the District Assembly to appraise the technical, financial, social and
environmental feasibility of community sub-project proposals;
 Collating annual district work-plans and budget for presentation at Regional Approval
Committee;
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Provide support to sustain operation and maintenance of water supply and sanitation
facilities;
Recommending the transfer of funds;
Support District Assemblies to supervise works and service delivery.

Water Resource Commission
Created by Act 522 of 1997, the WRC is responsible for the regulation and management of
the utilization of water resources and the co-ordination of policies related to its functions. The
Act empowers the WRC to propose comprehensive plans for the utilization, conservation,
development and improvement of water resources and initiate, control and coordinate
activities connected with the development and utilization of water resources.
Public Utilities Regulatory Commission (created by Act 538 of 1997)
The PURC is assigned tasks only in relation to urban water supply and has no authority over
community-managed water system. Its responsibilities are to:
 Provide guidelines on rates to be charged;
 Examine and approve rates chargeable for provision of services;
 Protect the interest of consumers and providers;
 Promote fair competition;
 Initiate and conduct investigations into standards of services given to consumers, and
 Monitor standards of performance for the provision of services
The information for the above detail descriptions of institutions is gathered through interview
and literature (May, 2011).
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Annex 2: Development Programs and Projects in TAMA (2010-2013)
Objectives

Strategies

Activities

To increase
sustainable
access to
potable water
from 43% to
80% by 2013.

Provision of
potable water
facilities to
communities

1. Expand
Sagani,
Nyohini and
Jisonayili
water systems

Ensure better
ownership and
sustainability
of GWCL
facilities

2010

Time Frame
2011 2012

2013

1

1

1

1

P&T,
Sangani,
Nyohini and
Jisonayli

New
Energy

MWST/MPCU

2.Construct
3
30 thousand
litres capacity
rain
harvesting
tanks in 30
communities
3.Extend
5
pipe-borne
water
(GWCL)
services to 26
communities
4.Animate
4
communities
on water and
sanitation
facilities
management

8

10

9

Tamale South
and Tamale
North subMetros

MWST

8

7

6

Tamale South
and Tamale
North subMetros

MWST,
GWCL

4

4

4

Tamale-Dalun MWST
corridor
communities

84

Location

Implementing Agencies
Lead
Collaborators

Indicative
Budget
(GH¢)
60,000.00

Funding
Source
Water Aid

Presby Water,
New Energy

120,000.00

CCFC

GOG/MIDA

266,000.00

UNICEF,
MIDA

GWCL

11,000.00

TAMA
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5. Establish
16 Watsan
committees
and train them

4

4

4

4

Tamale-Dalun MWST
corridor
communities

GWCL, MPCU

5,000.00

TAMA

6. Train
WATSAN
and WSDB in
metre reading,
tarrif setting
and collection
7. Identify 35
vulnerable
groups in
communities
and assess
their access to
water and
sanitation
facilities

4

4

4

4

TamaleDalun
corridor
communities

TAMA/
Communities

305,000.00

GoG

7

8

9

11

All 3 subMetros

ADD/GDO

1,100.00

TAMASD

85

MWST
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Objectives

Strategies

Activities

To increase safe
sanitation
coverage from
20% in 2010 to
50% by the end
of 2013

1. Implement
community
water
resource
management
scheme

Undertake water
quality tests on water
facilities in the
metropolis

2. Increase
access to
latrines and
intensify
refuse
collection and
management

Time Frame

Implementing
Agencies
Lead
Collab.
MWST
GWCL,
New Energy

Indicative
Budget

15,000.00

2010

2011

2012

2013

Location
All 3
subMetros

Test yield and
quality of 12 open
hand dug wells

3

3

3

3

All three
subMetros

MWST

GWCL,
CWSA,
New Energy

Complete 83
abandoned toilets in
the Metropolis

20

30

20

13

All subMetros

TAMA

Rehabilitate 12
Public toilets
Construct 2000
household lined VIP
latrines in rural
communities
Construct 2000
household lined VIP
latrines in peri-urban
communities
Construct 30 six unit
seater KVIP latrines
in 30 basic schools

2

5

5

0

TAMA

500

500

500

500

All subMetros
All subMetros

MLGRD,
Water Aid,
Donors,
New Energy
DACF

500

500

500

500

All subMetros

TAMA

6

9

8

7

Basic
Schools

TAMA

86

TAMA

New
Energy.
Other
partners
New
Energy.
Other
partners
UNICEF,
Water Aid,
New Energy

12,000.00

Funding
UNICEF,
World
Vision,
CCFC

UNICEF,
World
Vision,
CCFC
2,898,786.54 GOG
Development
partners
160,000.00

DACF

712,000.00

Development
partners

712,000.00

Development
partners

600,000.00

Development
partners
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Improving
vulnerable
groups access
to sanitation
facilities

Objectives

Construct 8 ten
seater Aqua privy
latrines in 6 Senior
High schools &
Health facilities
Construct ramps at
20 toilet facilities

2

2

2

2

5

5

5

5

Provide two
disability friendly
squat holes to 20
communal latrines
Provide 16 child
friendly latrines at
for under 5 faecal
management
Procure cesspit
emptier and street
sweeper
Review franchise of
private management
of toilets in the
Metropolis

5

5

5

5

4

4

4

4

Strategies

Activities

Increase
public
awareness and
promote
hygiene
education

Develop IE&C
strategy on WATSAN
Carry out public
education on water
hygiene (transport,
storage and usage)

All subMetros

TAMAMPCU,
MWST

New
energy,
Water Aid

6,750,00.00

CBRDP

TAMAMPCU,
MWST

New
Energy/
WAG
New Energy
WAG

4,050.00

DACF
WAG

5,000.00

DACF
WVG

UNICEF,
New Energy

35,000.00

DACF

320,000.00

DACF

500.00

DACF

TAMAMPCU,
MWST
TAMAMPCU,
MWST
All 3
subMetros
All 3
subMetros

TAMAMPCU,
MWST
TAMAMPCU,
MWST

Time Frame
Implementing Agencies
2010 2011 2012 2013 Location
Lead
Collab.
All subConsultant
Metros
TAMA
All subTAMA
CWSA
Metros

Source: (TAMA, 2011)
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Indicative
Budget
5,000.00

Funding
DACF

14,000.00

DACF
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Annex 3: Drinking water Quality in Tamale Metropolis
Raw Water Quality
p

H

6.74-7.49

Turbidity,
NTU
80.9-972.0

Raw Water Quality
Colour,
Total
Total Iron,
Hz
Hardness,
mg/l
mg/l
43.5-765.0
33.0-49.0
0.33-3.50

Treated Water Quality
Treated Water Quality
H
p
Turbidity Colour,
Total
,
Hz
Hardness,
NTU
mg/l

6.82-9.28
1.4-12.3
Source: (GWCL, 2010)

0.90-9.00

22.0-30.0

Total
Manganese,
mg/l
0.0-0.6

Fluoride,
mg/l
0.00-0.08

Total Iron,
mg/l

Total
manganese,
mg/l

Free
Carbon
Dioxide,
mg/l

Residual
chlorine,
Mg/l

Faecal
Colifor
m, CFU/
100ml

0.02-0.21

0.0-0.4

0.0-7.0

0.63-1.40

0
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Annex 4: Locally Generated Revenue in TAMA from 1999-2002
Revenue Type

2006
2007
Budget GH
Actual GH
Budget GH
Actual GH
630,787.80
1,928,328.40
730,000.00
39,045.23
DACF
Internally Generated Fund
87,007.00
20,751.54
542,701.50
297.00
Rates
7,500.00
8,348.31
12,000.00
3,751.28
Land
43,122.00
62,053.05
88,160.00
2,391.20
Fees and Fines
36,376.05
58,819.49
91,796.40
4,275.50
Licences
20,820.00
27,318.20
39,050.00
14.20
Rent
1,517.00
2,102.00
Investment on
income
360,000.00
912,573.93
1,378,000.00 DONOR
FUNDS
OTHERS
Source: (TAMA, 2010)
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2008
Budget GH
Actual GH
1,079,468.60 341,099.33

2009
Budget GH Actual GH
1,296,761.4 833,214.92

550,470.00
30,000.00
77,260.00
86,556.00
43,450.00
1,323.00

61,866.58
29,800.74
49,775.14
102,733.37
20,637.65
-

550,402.00
3,500.00
70,050.00
162,816.00
43,550.00
1,354.00

121,554.01
39,739.96
52,258.99
348,024.36
34,510.10
2,249.57

1,747,864.79

216,988.28

913,028.43

1,290,938.59

Mainstreaming Wastewater Management in Urban Planning

Annex 5: Monthly rainfall distribution in Tamale (%)

Source: UDS, Tamale (2011)
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Annex 6: Average Monthly Rainfall Distribution 1939-2009
Jan Feb March April
3.0 8.3
41.5
82.2
Source: UDS, Tamale (2011)

Rainfall (mm)
May June July Aug Sept Oct Nov Dec
118.0 142.0 153.7 195.8 222.1 90.3 16.9 4.4
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Annual Rainfall
1077.2

Annex 7. Climatic data average for 30 years, Potential Evapotranspiration, Rainfall and Effective Rainfall calculated by USBR methodTamale

Month

Min Temp
°C

Max Temp

Humidity

Wind

Sun

°C

%

km/day

Rad

ETo

Rain

hours MJ/m?/day

mm/day

mm/m

Eff. Rain (USBR)
mm/m

January
February
March
April
May
June
July
August
September
October
November
December

19.5
21.6
24.3
31.9
24.4
23.1
22.6
22.4
22.2
22.4
21.1
19.3

35.5
37.2
38.0
36.6
34.4
31.9
29.4
30.0
31.1
33.1
35.7
35.1

26
27
40
59
68
77
81
82
81
75
57
39

125
142
144
225
148
125
116
99
75
72
77
153

7.4
7.7
7.3
7.5
7.8
7.2
5.7
4.9
6.1
7.9
8.8
8.1

18.5
20.1
20.5
21.1
21.1
19.7
17.6
16.8
18.6
20.6
20.6
19.0

5.12
5.88
5.98
6.64
5.35
4.48
3.80
3.62
3.91
4.35
4.58
5.34

2.1
2.1
8.5
8.4
42.3
39.4
81.7
71.0
118.0
95.7
143.4 113.6
149.3 113.6
193.7 133.7
220.8 142.8
90.3
77.3
17.6
17.1
4.1
4.1

Average

22.9

34.0

59

125

7.2

19.5

4.92

89.3

Source: UDS, Tamale (2011)
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Annex 8. Supply vs. Demand of Tamale Water

No

Year

2008

2011

2015

2025

1

Water Demand (m3/ day)

35,479

41,888

49,392

75,245

2

1999 Production (m3/ day)

19, 560

3

2008

25, 000

25, 000 + 37,

25,000 + 37, 500=

500=

62, 500

Water

Production

After

25, 000

Expansion (m3/ day)

62, 500
Total

44,560

Expected Per Capita Consumption
(Litres)
Source: GWCL (2011)

93

44,560

82,060

82,060

80

84

93

Annex 9. Wastewater generation estimates for Tamale Metropolis
Year

2011

2015

2025

517, 864

587, 877

807, 212

Wastewater Flow Estimate (l/s)

690

823

1251

Annual WWF estimate (106 m3)
Source: Author Estimate (2011)

21.7

25.9

39.4

Population*
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Annex 10. Types of dwellings
Dwelling
Separate House
Semi-detached House
Flat/Apartment
Rooms (Compound)
Hut/Buildings(Same Compound)
Hotel/Hostel
Tents
Kiosk/container
Living quarter attached to shop/office
Others
Source: TAMA (2009)

Number
6142
2827
946
31601
3305
133
31
68
64
152
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Percentage
13.6
6.2
2.1
69.8
7.3
0.3
0.1
0.2
0.1
0.3

Annex 11: News Paper Demonstrating Water Shortage in Tamale
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