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Abstract 

s population of Minna and its environs grows 

and urbanisation increases, more water is 

required and greater demand is made on 

both ground and surface water. Therefore this study 

examined rainwater harvesting as an alternative 

source of drinking water in Minna and its environs, 

Niger State, Nigeria. The primary sources of data 

include questionnaire administration, oral interview 

and field survey. This was used to achieve the stated 

objectives. The methods of data analysis were 

frequency percentage and statistical mean. The result 

revealed that poor maintenance of water facilities 

ranked the highest with 38% of the respondents, 

insufficient fund ranked second with 25% of the 

respondents, poor transparency and accountability 

ranked third with 15% of the respondents, inadequate 

power supply ranked fourth with 13% of the 

respondents and lack of managerial autonomy of 

utility ranked the least with 9% of the respondents. 

This implies that the major challenge affecting water 

supply in the study area was poor maintenance of 

water facilities. Year 2012 

has the highest annual 

rainfall with a value of 

1540.4mm and years 2011 

has the least annual rainfall 

with a value of 992.2mm. 

Despite fluctuation in 

annual rainfall of this study, 

the annual rainfall is 

decreasing but still viable 

for harvesting as well as 

alternative source of 

drinking water supply in 

Minna and its environs. The 

finding also revealed that 

storage tank ranked the 

highest storage technique 

of harvesting rainwater 

and concrete mini reservoir 

ranked the least with 21 

respondents. This implies 

that the major storage 

technique of harvesting 

rainwater in the study area 

was storage tanks of 

various size ranging from 

200litres to 5000litres. It’s 
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therefore recommended that domestic rainwater 

harvesting is highly encouraged as a supplementary 

water source especially in Minna and its environs to 

reduce their vulnerability 

to acute shortage of water 

infrastructure. 

   

Introduction  

ain water harvesting (RWH) has been defined as the process of collecting 

and concentrating water from runoff area into a run-on area where the 

collected water is either stored or directly applied to the cropping area for 

immediate use by the crops (Prinz and Singh, 2010). Critchley and Siegert (2011) 

stated RWH has been practiced for thousands of years to irrigate and restore 

productivity to the land, provide drinking water (to both humans and animals), 

minimize risk in drought prone areas, increase groundwater recharge, and control 

flooding (Palmback, 2014). Today, RWH is used for irrigation, groundwater 

recharge and water storage for future use in arid and semi-arid areas.  

Hatibu and Mahoo (2010) demonstrated the importance of RWH for domestic 

water supplies, livestock watering and crop. They described effective use of 

rainwater, noting that 98% of crop production in Nigeria is rain-fed. RWH is 

particularly necessary as 71% of all water related disasters in Nigeria are caused by 

droughts (32%) and floods (68%). 

Rainwater is an alternative source to public water mains and can be used for 

various non-potable water uses in the home, workplace and garden. RWH is an 

option where conventional water supply systems have failed to satisfy demand 

(Alam, 2016). This technology has been introduced as part of an integrated water 

supply system where the town supply is unreliable or where local water sources 

dry up for a part of the year. RWH can also provide benefits for the attenuation of 

surface runoff.  

All rainwater harvesting systems (RWHS) share several common components 

(Gould and Nisser-Petterson, 2009) and they include catchment surface (rooftop 

and other collecting surfaces) for rainwater collection; conveyance system for 

transporting water from catchment surfaces to storage reservoirs (roof gutters 

and down pipe); storage system for storing water until needed (underground or 

above ground tanks) and device for extracting water from the reservoir.  

The main uses for harvested rainwater were identified by Fewkes (2016) as main 

source of potable (drinking) water, supplementary source of potable water and 

supplementary source of non-potable water, e.g. for WC flushing. In developing 

countries, harvested water is mainly used for potable purposes, whilst examples 
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of all the three uses exist in developed countries, with potable use being more 

common in rural locations and non-potable supplies in urban areas.  

The potential of RWH to enhance water production by mitigating temporal and 

spatial variability of rainfall was confirmed by several scholars (Makurira et al., 

2009; Kahinda et al., 2017; Rockstrom and Barron, 2017; Ngigi, 2016; Oweis and 

Hachum, 2016; Rosegrant et al., 2012). RWHS as an alternative to water supply 

sources have been implemented successfully in some countries, including Japan, 

Hong Kong, Singapore and the USA (Thomas, 2008; Hatibu and Mahoo, 2009; Li et 

al., 2010). 

In Nigeria, the water needs are met by surface and groundwater resources, which 

are ~226 billion m3 and ~40 billion m3, respectively (NUWSRP, 2014). Provision of 

potable water by the government to Nigerians has been very problematic. Water 

shortages are predominant in small towns, rural communities and even urban 

centers due to climate changes, distribution system losses, increasing demand and 

vandalism and funding constraints. Other factors include inadequate legislation, 

inefficient billing systems; poor tariff structure, aged and outdated equipment, 

inadequate power supply, poorly-trained and excessive man-power, poor 

operation and maintenance and lack of sustainability. Government instability has 

also led to lack of policy consistency in the water sector (Okeke, 2013).  

 

Statement of the Research Problem 

Precipitation is one of the variables that continue to be affected by climate change 

with adverse effect on the populations without access to water. Public drinking 

water is often unreliable in Nigeria (Ifabiyi, 2018). Some 52% of Nigerians do not 

have access to improved drinking water supply (Adekunle, 2018). There is 

inadequate supply of treated pipe-borne water to communities, due to lack of 

proper maintenance of water treatment plants. However, the demand for potable 

water met by pipe-borne water is very small. Hence, there is a need to tap other 

sources of water to meet requirements.  

Minna and its environs suffers serious water supply problems; cases of dry taps 

are common in virtually every part of the City. Children and women searching for 

water are common (Adetunji and Odetokun, 2011). Minna is a residential and urban 

area with an increasing population (Yusuf, 2017). As population grows and 

urbanisation increases, more water is required and greater demand is made on 

both ground and surface water. Therefore this study examined rainwater 
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harvesting as an alternative source of drinking water in Minna and its environs, 

Niger State, Nigeria. 

 

Aim and Objectives of the Study 

The aim of this study is to examine rainwater harvesting as an alternative source 

of drinking water in Minna and its environs, Niger State, Nigeria. The objectives 

are to: 

i. Examine the challenges of drinking water in the study area; 

ii. Determine the viability of rainwater harvesting in Minna and its environs; 

and  

iii. Examine the storage technique of harvesting rainwater in the study area. 

 

Research Questions 

The research questions for this study include the followings: 

i. What are the challenges of drinking water in the study area? 

ii. What are the viability of rainwater harvesting in Minna and its environs? 

iii. What are the storage technique of harvesting rainwater in the study area? 

 

Scope of the Study  

The scope of this study will be rainwater harvesting as an alternative source of 

drinking water in Minna and its environs, Niger State, Nigeria. The study will 

consider rainfall of ten years (2008 – 2017) in the study area. The study will examine 

the challenges of rainwater harvesting as well as the demand and storage of 

rainwater in the study area. The spatial coverage for this study include Limawa, 

Maitumbi, Tunga and Kpakungu.  

 

Literature Review 

Concept of Rainwater Harvesting 

RWH primarily consists of the collection, storage and subsequent use of captured 

rainwater, either as the principal or supplementary source of water. It is applicable 

both for potable and non-potable purposes (Fewkes, 2016). Some systems can 

provide water for domestic, institutional, commercial and industrial purposes, as 

well as agriculture, livestock, ground-water recharge, flood control processes and 

as an emergency supply for firefighting (Konig, 2011; Datar, 2016). RWH is a simple 

and ancient concept, which varies from small and basic systems of attaching a 



 

 

 
207 

MEDITERRANEAN PUBLICATIONS 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – ECM  
VOL. 10 NO.4 DEC-2019 ISSN: 2166-3193 
 

 

EDITOR-IN-CHIEF 
Prof. B.T. Aluko [NIGERIA] 

water butt to a rainwater downspout, to large complex systems of collecting 

water from many hectares to serve many people (Leggett et al., 2011). 

The potential of RWH to enhance water production by mitigating temporal and 

spatial variability of rainfall was confirmed by several scholars (Makurira et al., 

2011; Kahinda et al., 2017; Rockstrom and Barron, 2017; Ngigi, 2016; Oweis and 

Hachum, 2016; Rosegrant et al., 2012). RWHS as an alternative to water supply 

sources have been implemented successfully in some countries, including Japan, 

Hong Kong, Singapore and the USA (Li et al., 2010). 

 Water scarcity and quality issues have emerged as a critical concern worldwide. 

In Africa as elsewhere in the world, the shortage of water and the resulting 

socioeconomic and health costs disproportionately impacts the grassroots 

community (Li et al., 2010). Rainwater harvesting is a flexible technology that 

always gives room for more innovation. It is a hydrological cycle component that 

is linked to food security and livelihood promotion. 

 

In-situ rainwater harvesting  

Also known as, water conservation, this method of RWH is essentially the 

prevention of net runoff from a given area by retaining rainwater and prolonging 

the time for infiltration (Mbilinyi et al., 2015). This practice employs a number of 

different techniques to catch the water where it falls Mbilinyi et al., 2015). The 

methods for this form of RWH are diverse and are often a product of local 

ingenuity and varying cultural practices. Examples of water collection include deep 

tillage, dry seeding, mixed cropping, ridges, borders, trash lines, ponds, fog 

harvesting (Mbilinyi et al., 2015). For the most part, these practices are mainly used 

for irrigation. Soil water for evapotranspiration, sometimes referred to as „green 

water‟ is important for plant growth. The design of run-on facility – such as a semi-

circular bund, negarim or zai pit – depends on many factors. These include the 

catchment area, volume of runoff expected, type of crop, soil depth, and 

availability of labour. Hatibu and Mahoo (2010) describe the role of RWH in 

agriculture and natural resource management, from mitigating drought to 

preventing floods. They give examples illustrated examples of popular techniques 

such as semi-circular bunds, bench terraces, flood water harvesting, streambed 

systems, and ephemeral stream diversions. The authors also cover the role of RWH 

in horticulture, livestock and wildlife, forestry, rangelands and ground water 

recharge.  
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Roof catchment 

Roof catchment, is generally practiced as a way to obtain relatively clean drinking 

water as well as water for domestic purposes. This method involves a relatively 

small catchment area, the size of the individual’s roof of their house, with gutters 

and pipes to guide the water into a tank on the ground. Often a tap is attached to 

the tank for individuals to access this water (Mbilinyi et al., 2015). There is concern 

over whether or not the water is clean enough for drinking, as pollutants in the 

atmosphere have been known to be present in rainfall. Today water harvesters 

must be wary of pesticide contamination, high mineral levels, bacteria and other 

impurities in their runoff water” (Palmback, 2014). Most roof catchment systems 

have screens and purification systems built into the infrastructure to remove 

leaves and twigs from the water as well as to purify the water prior to use 

(Palmback, 2014).  

 

Water Harvesting Techniques 

Rainwater harvesting systems can be classified by the runoff generating process, 

the size of a catchment and the type of storage. Runoff generating processes are 

rivers, lakes and rainfall. The storage type could be storage within a soil profile, a 

tank or a reservoir and the size or scale of the system determines whether it is 

regarded a micro or macro scheme (Greater Horn of Africa Rainwater Partnership, 

2010). 

There are three main categories of RWH that have been devised and perfected 

over the years. Each category has its own methods and techniques that are 

employed to get the maximum amount of profit from each water source, be it 

floodwater, rainfall or groundwater. The three main forms of WH include 

Rainwater Harvesting (RWH), Floodwater Harvesting (FWH) and Groundwater 

Harvesting (GWH).  

 

Floodwater harvesting 

Often referred to as water spreading or spate irrigation, FWH is involved in the 

collection and storage of creek flow for irrigation use Prinz and Singh (2010). The 

main characteristics of FWH are turbulent channels of water flow harvested either 

by diversion or by spreading within a channel bed/valley floor where the runoff is 

stored in soil profile (Critchley and Siegert, 2011). Two categories in FWH include 

macro catchments and large catchments. 
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Macro-Catchments sometimes called medium sized catchments are characterized 

by large flood zones that are situated outside of the cropping area. Often farmers 

must use structures such as dams or bunds to divert, transfer, collect and store 

the runoff. Such systems are often difficult to differentiate from conventional 

irrigation systems and are considered FWH as long as the harvested water is 

available year round (Mbilinyi et al., 2015). Examples of macro catchments include 

stone dams, large semi-circular hoops, trapezoidal bunds, hillside conduit systems, 

and cultivated reservoirs, all of which have a scale of between 0.1 ha to 200 ha 

(Prinz, 2016).  

 

Groundwater harvesting 

GRH encompasses all methods, traditional and contemporary, of harvesting water 

from the ground for productive use. It has also been used as a storage method for 

the other forms of water harvesting outlined above, with many of these 

techniques requiring a certain type of terrain so that the water diverted from its 

original source can seep into the ground for crop use. Traditional methods of 

groundwater harvesting include the use of dams, wells, terraces and ditches, 

cisterns and aquifers (Mbilinyi et al., 2015). 

 

Rainwater Harvesting  

Rainwater Harvesting uses a wide range of techniques for concentrating, 

collecting and storing rainwater and surface runoff for different uses by linking a 

runoff producing area with a separate runoff-receiving area (Mbilinyi et al., 2015). 

In this sense, RWH collects rainwater runoff and stores it for future use, be it for 

agricultural, domestic or drinking purposes. As such, RWH encompasses all RWH 

techniques that collect and harvest runoff from roofs or ground surfaces 

(Critchley and Siegert, 2011).The three main forms of water collection that make 

up RWH are water collection, rooftop harvesting and micro-catchments. 

MATERIALS AND METHODS 

Sources of Data 

The sources of data for this study include primary and secondary data source. 

 

Primary sources of data 

The primary sources of data include questionnaire administration, oral interview 

and field survey. This was used to achieve the stated objectives. 
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Secondary sources of data 

The secondary data are those data that have been used by previous researchers 

as well rainfall data of the study area. Other secondary sources include journals, 

textbooks, newspapers, unpublished and published theses, and the internet. 

 

Instruments for data Collection 

The instruments for data collection of this study include questionnaire design, oral 

interview and field survey. 

 

Sample Size and Technique  

Sample size was drawn using Yamani's formula. This formula is concerned with 

applying a normal approximation with a confidence level of 95% and a limit of 

tolerance level (error level) of 5%. 

Sample points for this study include some officials of Niger State Ministry of Water 

Resources (12 staffs) and residents as well as stakeholders of the study areas. 

To this extent the sample size was determined by n =    N      ----------------(i) 

                                                                                      1+Ne2 

Where: n = the sample size 

N = population (This include residents of Minna) 

e = the limit of tolerance (0.05) 

Therefore, n =  304,113            =    304,113                  = 304,113  = 304,113   = 400 

respondents  

                     1 + 304,113(0.05)2   1 + 304,113(0.0025)    1 + 760        761 

The study respondents were 400 and simple random sampling was used to 

distribute the questionnaires among the respondents.  Two hundred 

questionnaires were returned and the analysis was based on returned 

questionnaires. 

 

Examine the challenges of drinking water in the study area 

The challenges of drinking water in the study area was examined based on the 

respondents as well as stakeholder opinions. Their responses were analysed using 

frequency percentage as indicated below: 

Frequency percentage equation is given as follow: 

 

 

   

Frequency-percentage =  Number of observed  
Total Number  

100                          

1  
x  
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Determine the viability of rainwater harvesting in Minna and its environs 

This objective was carried out using a rainfall data of Minna to determine the 

rainfall pattern as well as the quantity and questionnaire was distributed to obtain 

the views of the dwellers of the chosen settlements on viability of rainwater 

harvesting, use and acceptability as an alternative water source in Minna and its 

environs especially during dry seasons. Therefore frequency percentage and 

arithmetic mean were used to achieve objective two of the study. 

Frequency percentage equation is given as follow: 

 

 

 

The equation for mean is as follow: 

( )ii
n

x
x −−−−−−−−−


=

−

 
Where x is the rainfall value in the study area and n = number of years. 

 

RESULTS 

Examine the Challenges Affecting Drinking Water Supply in the Study Area  

As revealed in Table 4.1, 187 respondents affirmed the presence of challenges 

affecting drinking water supply in the study area while 13 respondents disaffirmed 

the challenges affecting drinking water supply in Minna and environs. This implies 

that there were challenges affecting drinking water supply in Minna and environs 

as revealed in Figure 4.1. 

 

Table1: Presence of challenges affecting drinking water supply in the study area 

Options SA 

(5) 

A 

(4) 

UD 

(3) 

D 

(2) 

SD 

(1) 

Frequency  Percentage 

(%) 

Yes  161 26 0 0 0 187 93.5 

No 8 5 0 0 0 13 6.5 

Total 169 31 0 0 0 200 100 

Source: Field Survey (2019)  

 

Drinking water supply in the study area has faced various challenges and these 

challenges include poor maintenance of water facilities, inadequate power supply, 

poor transparency and accountability, lack of managerial autonomy of utility and 

insufficient fund as indicated in Figure 1. 

Frequency-percentage =  Number of observed  

Total Number  

100                          
1  

x  



 

 

 
212 

MEDITERRANEAN PUBLICATIONS 
AND RESEARCH INTERNATIONAL 

INTERNATIONAL JOURNAL – ECM  
VOL. 10 NO.4 DEC-2019 ISSN: 2166-3193 
 

 

EDITOR-IN-CHIEF 
Prof. B.T. Aluko [NIGERIA] 

 

 
Figure 1: Challenges of Drinking Water supply in the Study Area 

Source: Field Survey, 2019 

 

As revealed in Figure 1, poor maintenance of water facilities ranked the highest 

with 38% of the respondents, insufficient fund ranked second with 25% of the 

respondents, poor transparency and accountability ranked third with 15% of the 

respondents, inadequate power supply ranked forth with 13% of the respondents 

and lack of managerial autonomy of utility ranked the least with 9% of the 

respondents. This implies that the major challenge affecting water supply in the 

study area was poor maintenance of water facilities. 

 

Determine the Viability of Rainwater Harvesting in Minna and its Environs  

As shown in Figure 4.1, monthly rainfall tends to be higher in the months of August 

to September and the least in the months of November to February. The highest 

monthly rainfall was in the month of September with a value of 286.68mm and 

the least were in the months of January to February with a value of 0.0mm. The 

highest monthly rainfall has led to more rainwater to be viable for harvesting by 

the respondents in the study area. This implies that during the rainy season, 
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monthly rainfall as well as daily will be viable for harvesting which will enhance 

good drinking water for the residents in Minna and its environs.  

 

Figure 2: Monthly Rainfall of the Study Area 2009 – 2018 

As revealed in Figure 4.2, the annual rainfall of this study spanned a period of 

10years which is from 2009 to 2018. Year 2012 has the highest annual rainfall with 

a value of 1540.4mm and years 2011 has the least annual rainfall with a value of 

992.2mm. Despite fluctuation in annual rainfall of this study, the annual rainfall is 

decreasing but still viable for harvesting as well as alternative source of drinking 

water supply in Minna and its environs. 

 

Table 2: Factors militating against the viability of domestic rainwater harvesting  

Options Respondents Percentage (%) 

Use of poor roofing materials 27 13.5 

High cost of storage tank 35 17.5 

Huge capital cost of acquisition, installation 
and maintenance of DRWH systems 

44 22 

Limited knowledge of the potentials of rain 
water harvesting 

69 34.5 

Lack of space requirements 15 7.5 

Poor quality of drinking water 10 5 

Total 200 100 

Source: Field Survey, 2019 
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Examine the Storage Technique of Harvesting Rainwater in the Study Area  

The technique of harvesting rainwater in the study area include surface runoff 

harvesting, rooftop rainwater harvesting and catchments as revealed in Table 4.5 

of the study. Rooftop rainwater harvesting ranked the highest with 197 

respondents and surface runoff harvesting ranked the least with three 

respondents. This implies that the major technique of harvesting rainwater was 

rooftop rainwater harvesting. 

 

Table 3: Technique of Harvesting Rainwater in the Study Area  

Options Respondents Percentage (%) 

Surface  runoff harvesting 3 1.5 

Rooftop rainwater harvesting  197 98.5 

Catchments 0 0 

Total  200 100 

Source: Field Survey, 2019 

 

The storage technique adopted in harvesting rainwater in the study area include 

storage tanks, concrete reservoir, well and water jerrycan as revealed in Table 3 of 

the study. Storage tank ranked the highest storage technique of harvesting 

rainwater and concrete mini reservoir ranked the least with 21 respondents. This 

implies that the major storage technique of harvesting rainwater in the study area 

was storage tanks of various size ranging from 200litres to 5000litres. 

 

Table 4: Storage Technique of Harvesting Rainwater in the Study Area  

Options Respondents Percentage (%) 

Well 33 16.5 

Storage tanks 117 58.5 

Concrete mini reservoir 21 10.5 

Water jerrycan 29 14.5 

Total  200 100 

Source: Field Survey, 2019 

 

As revealed in Figure 3, a lower proportion of respondents can afford ₦10,100 -

₦12,500 per year, while several of respondents can afford ₦2500-5000. Some 

respondents can afford ₦5000-7,500, while a few can afford ₦7600 -10,000 per 
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year. Ability to pay money in maintaining rainwater harvesting storage system is 

an important factor in implementing a RWHS.  

 
Figure 3: Respondents views on costs for yearly routine maintenance of RWH 

storage 

Source: Field Survey, 2019  

 

Summary of Findings 

The summary of findings for this study include: 

a. As revealed in Table 1, 187 respondents affirmed the presence of challenges 

affecting drinking water supply in the study area while 13 respondents 

disaffirmed the challenges affecting drinking water supply in Minna and 

environs. This implies that there were challenges affecting drinking water 

supply in Minna and environs as revealed in Figure 1. 

b. As revealed in Figure 1, poor maintenance of water facilities ranked the 

highest with 38% of the respondents, insufficient fund ranked second with 

25% of the respondents, poor transparency and accountability ranked third 

with 15% of the respondents, inadequate power supply ranked forth with 

13% of the respondents and lack of managerial autonomy of utility ranked 

the least with 9% of the respondents. This implies that the major challenge 

affecting water supply in the study area was poor maintenance of water 

facilities. 

c. Factors militating against the viability of domestic rainwater harvesting 

(DRWH) include use of poor roofing materials, high cost of storage tank, 
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huge capital cost of acquisition, installation and maintenance of domestic 

drinking rainwater harvesting systems, limited knowledge of the potentials 

of rain water harvesting, lack of space requirements and poor quality of 

drinking water as revealed in Table 2. 

d. The storage technique adopted in harvesting rainwater in the study area 

include storage tanks, concrete reservoir, well and water jerrycan as 

revealed in Table 4 of the study. Storage tank ranked the highest storage 

technique of harvesting rainwater and concrete mini reservoir ranked the 

least with 21 respondents. This implies that the major storage technique of 

harvesting rainwater in the study area was storage tanks of various size 

ranging from 200litres to 5000litres. 

e. As revealed in Figure 3, a lower proportion of respondents can afford 

₦10,100 -₦12,500 per year, while several of respondents can afford ₦2500-

5000. Some respondents can afford ₦5000-7,500, while a few can afford 

₦7600 -10,000 per year. Ability to pay money in maintaining rainwater 

harvesting storage system is an important factor in implementing a RWHS. 

 

Conclusion 

A major advantage of rainwater collected from roofs is that it is usually free and 

much cleaner than water from streams, burst pipes and dams. Therefore 

rainwater offers considerable advantages when used for various domestic 

purposes such as drinking and cooking. However, it should not be assumed that 

water from roofs is totally free from contamination. In some case birds’ droppings, 

rotting roofing materials and wind-blown dirt may all contribute to some pollution. 

Also poorly managed systems may be a source of other problems related to 

drainage and diseases.  

Conservation of rainwater has been a common supplementary drinking option in 

the past decades, and the techniques and methods used for collection were not 

systematic or properly done. However, in the past, the concepts on application of 

rainwater harvesting in rural water supply systems have been developed and 

established as satisfactory domestic water option. Recently, rainwater harvesting 

was selected as a better option where there had been shortage of drinking water 

at difficult terrains and other sources are extremely non – reliable. More time 

taken water carry has effectively been cut down from 10 hours to 20 minutes with 

which the users have shown their impression and satisfaction. 
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The water supply situation in Minna and environs is typical scenario of other cities 

in Nigeria in general. However, this problem of inadequate water supply can be 

alleviated through RWH. This survey provides critical data about current potable 

and non-potable RWH practices in Nigeria and can serve as guidance for future 

RWH research. In particular, the inadequacy of water supply in the City should be 

investigated further as the demand for sustainable RWH system in Nigeria 

continues to grow.  

 

Recommendation 

The following guidelines are therefore recommended to enhance the viability of 

rainwater harvesting: 

1) That water running off the roof during the first 3-5 minutes of a storm 

should not be used for drinking purposes but discarded or used for crop 

production. If this is not done the tank should be cleaned out more often 

as there is every chance that organic matter in the tank will promote the 

growth of bacteria bad and other organisms, likely to cause contamination.  

2) There should be some form of coarse screen between roofing and the 

delivery pipe, and a finer screen or filter at the point where water enters 

the tank to improve quality of water harvested. 

3) All openings into the tank, such as overflow, water level indicators, and 

vent pipes should be fitted with fine plastic gauze to prevent entry of 

insects and rodents. 

4) Programmes should be designed to help low-income groups in water 

development activities and thus have improve the bad state of the housing, 

including roofs, should receive adequate support to promote rainwater 

harvesting. 
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