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ABSTRACT  

The water for irrigation and for the purpose of drinking need some sort of problems identified through this 

research study.  Pakistan is an agriculture-based country, the Water and Sanitation   is increasing issue of 

the population, donors are doing a good deal to facilitate the problem but still there are constraints the 

administrative and at management level on behalf of Government and Non-governmental Organization 

(NGOs). New developments in the cities are affecting the water and situation conditions and causing more 

economic burden on Government and to meet increasing demands of ever-increasing   private working 

investors as well as rural and urban conditions of the water and sanitation need technical management to 

improve it ever increasing population. 
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INTRODUCTION  

In the first decade of Pakistan's modern history, City Development Authorities and its Water and Sanitation 

Authorities (WASAs) have been responsible of the operation and maintenance of water supply and 

sanitation schemes in the country's major cities. Water supply facilities are established and supervised by 

provincial governments through their Public Health Engineering Department (PHED) in towns and 

villages. This was done without much consultation from local government and communities in the decision-

making phase initial level. The federal government, on the other hand, implemented a Social Action Plan 

in 1992, which emphasized user engagement, hygiene promotion, and the use of low-cost technology in 

water supply and sanitation systems. (Ahmad, 2005)  

Article 1 and 2 Constitution of the Islamic Republic of Pakistan 1973, Pakistan is an Islamic 

Republic, whose aim to enable is Muslim majority "to order their lives in the individual and collective 

spheres in accordance with the teachings and requirements of Islam as set out in the Holy Quran and 

Sunnah" According to Abu-Dawood verses (3470) water is considered as a crucial resource, of which 

everybody has the right to a fair share. Following the Hadith, it is reported that the Prophet Muhammad 

(PBUH) said: “Muslim has common share in three (things): grass, water and fire”. (Faruqui et al., 2001) 

The rural populations of Pakistan's Punjab Province have traditionally understood that providing 

clean and safe drinking water is the responsibility of the government, not the communities. This added to 

the complexity of administering rural drinking water delivery networks in terms of sustainability and cost-

effectiveness. This notion has been modified for the first time in Pakistan's history. With the assistance of 

rural communities, the Asian Development Bank (ADB) has made this task a reality through its "Punjab 
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Community Water Supply & Sanitation Conditions," which works with the neglected rural communities in 

the Punjab Province. (Jin et al., 2008) 

The Government of Pakistan established the National Drinking Water Policy in September 2009, 

with the goal of providing clean and safe drinking water to the entire Pakistani population by 2025, 

including the poor and vulnerable, at a reasonable rate. Its fundamental goal is to create a clear distinction 

between the responsibilities of service providing and rules and regulations. The right to 

drinking water priorities over all other usage, such as industrial or agricultural use. The Women are seen as 

the primary players in home water supply, and the Water and Sanitation sector seeks their constructive 

engagement. (The Nation, 2009) 

 

RESEARCH METHODOLOGY 

The present study was conducted in rural areas of the South Punjab Pakistan. All beneficiaries’ communities 

living in the rural areas of the South Punjab Pakistan constitute the universe of the present study.  

Sampling Process 

The nonprobability sampling design is widely used in surveys sampling. The probability sampling requires 

known and equal probability of each population unit to be selected in the sample. There are administratively 

3 Divisions in Southern Punjab i-e Bahawalpur, Multan and Dera Ghazi Khan and these 3 Divisions consist 

of total 11 districts in the South Punjab such as Bahawalpur, Rahim Yar Khan Lodhran, Multan, Vehari, 

Khanewal, Bahawalnagar, Dera Ghazi Khan, Muzaffargarh, Rajanpur and Layyah.  

The multistage sampling technique was used for this study. At first stage 3 divisions were selected 

from the South Punjab. At the second stage 03 districts were selected from the sampling frame of 11 districts 

of the South Punjab 01 district was selected from each selected division through using systematic random 

sampling. At the third stage the sampling frame of the rural union councils from each of three districts was 

developed to draw a sample of 20 rural union councils from the sampling frame of 144 rural union councils 

of the three selected districts such as Vehari, Rahim Yar Khan and Rajanpur. At the fourth stage 520 

respondents were selected through using the convenient sampling technique from 20 selected rural union 

councils of the study districts.  

The systematic sampling technique is considered as non-random sampling and random sampling 

technique. One unit is selected from the segment wise divided sampling. The subsequent units from the 

sampling frame are selected at the kth (N/n) interval while the selection of the next units depends upon the 

selection of the first unit.. The first stage of sampling involves the selection of union councils from the 

sampling frame using systematic sampling scheme. The second stage of the sampling is the selection of 

respondents using purposive sampling technique of non-probability sampling procedure.    

The focus of the study is to “characteristics of interest”. Three districts were selected as a target 

population of the study. As the primary focus of the study is rural area, a sampling frame of rural union 

councils of the selected 03 districts are constructed based on the size criteria.  The sampling frame 144 rural 

union councils 20 union councils were selected as the study population. The selection of 20 union councils 

was completed through using systematic sampling technique. The sampling ratio was calculated kth = N/n= 

20/144= 7 approximately. The fourth union council from the first seven union councils was selected and 

the second union council was selected at number eleven. The next union councils are selected after each 

seven union councils. 

The sampling is the selection of respondents from the each of sampled union councils. The selection 

of the respondents is based on the convenient sampling technique through using non-proportional quota 

sampling, the fixed number of the respondents were selected i.e. 26 from each of the selected rural union 

councils. After approaching 26 respondents in each and every sampled rural union council from three 

selected districts, the researcher got the responses of total 520 respondents in the present study. The 

selection of respondent was based on convenient sampling technique. The respondents of the study were 

selected among all eligible members of the target population. The beneficiary members of the households 

of target population were the respondents of the study. 
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REVIEW OF LITERATURE  

According to Haider (2014), a household's wastewater production can be classified in several ways. Kitchen 

water, black water, brown water, yellow water, and grey water are examples of these. Waste water from the 

kitchen carries a high degree of organic and nutritional content and must be treated if it is to be reused. This 

water, however, is classified as grey water (Haider, 2014).  

Haider (2014) mentioned that the water that is created by the toilet is referred to as black water. 

This also has high organic and nutritional levels and necessitates some amount of treatment at the source. 

Brown water is dark water that does not include urine or yellow water. Yellow water is primarily urine from 

no-mix toilets and urinals, flushed or not. This needs long-term storage, dying, and acid treatment (Haider, 

2014).  

Haider (2014) reported that the Grey water is wastewater created by toilets, water, sanitation, and 

kitchens. It has a low nutritional content, however the water created by laundry normally has a high 

phosphorus concentration that must be treated (Haider, 2014). Haider (2014) discussed that all forms of 

water, such as kitchen waste, grey water, black water, and even storm water, are collected in the same sewer 

system in traditional central sewage systems, both within the house and at the community level. For starters, 

water usage in such a system is quite high. Second, coupled systems increase the overall organic loads on 

waste water treatment facilities, necessitating the construction, operation, and maintenance of large 

treatment plants. A large land area is also necessary, as is the availability of competent personnel. High 

energy tariffs are also substantial and unresolved limitations in the adoption of these solutions for the 

majority of Pakistan's urban and rural regions. Advanced yet user-friendly systems equipped with at-source 

separation and control can overcome many of the difficulties of conventional systems while also greatly 

lowering the cost of end-of-piped water treatment (Haider, 2014). 

Haider (2014) reported that because of technological equipment and specialized people are 

required, the notions of brown and yellow water are not viable for long-term implementation in Pakistan 

under the current local conditions. Without treatment, black water, cooking water, and laundry water cannot 

be utilized. The only sustainable sanitation alternative is to reuse water within the home for watering lawns 

and green spaces, and to lessen the burden on the sewage system, utilize grey water created by water, 

sanitation, and bathing. This grey water may be utilized for irrigation (i.e. drip watering) of lawns and plants 

inside and outside of residences nearly without treatment. Fine screens or a basic sand filtration system are 

the only treatments necessary in this situation. This is readily accomplished by installing separate collecting 

systems for grey and black water directly at the bathroom entrance (Haider, 2014).  

Settled Sewerage Approach and Provision of Septic Tanks 

In this method, a septic tank or interceptor tank positioned in the front or back of the home collects the 

settle able component of the domestic sewage and enables just the liquid portion to reach the communal 

sewer. If there isn't enough land for each home, a single tank can be utilized for more than one house. 

Smaller sewer sizes, such as 3" to 4", can be employed with this strategy, reducing both capacity and 

expense of end-of-pipe treatment. For the past 40 years, this approach has been applied in various nations 

around the world, including Nigeria, Colombia, Brazil, South Africa, and Zambia. This strategy is better 

suited for medium to low density regions, because in high density parts of cities in poor nations, the cost of 

constructing such facilities might be too expensive (Robert Svadlenka, 2008).  

Simplified Sewerage System 

Small diameter (4inch – 6inch) sewage mains are built down in relatively shallow trenches inside the home 

tract (e.g., in the back or front yard or beneath the sidewalk) rather than in the deeper subsurface of the 

highway as in traditional sewerage systems. This method is well suited to the carelessly constructed shanty 

settlements. Before being discharged into the receiving water body or the community sewage systems, the 

collected wastewater can be treated in a local small scale facility (e.g., 250 to 1000 households).This 

approach may also be used to the areas found on the outskirts of big towns, where waste water can also be 

used for sewage irrigation (ZAIDI & Akbar, 2001).  

In the 1980s, Water Aid, a non-governmental organization located in the United Kingdom, 

launched a large operation to offer low-cost sanitation to around 100,000 homes in Orangi, Karachi. The 
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Orangi Pilot Conditions (OPP) installed 4000 simpler collector sewers, which decreased the stink and 

disease breeding caused by overflowing wastewater from an open drainage system (ZAIDI & Akbar, 2001).  

According to Zaidi (2001), the infant mortality rate in Karachi decreased from 130 per thousand births in 

1982 to 37 per thousand in 19991 as a result of better sanitation in Orangi town. The area's drainage, 

landscaping, and social interaction have all improved as a result of the simplified sewage system (ZAIDI 

& Akbar, 2001). 

Storm Water Infiltration Approach 

Natural water cycle is continuously being disrupted and altered due to extensive land development activities 

in urban areas by the people. Removal of vegetation reduces the evaporation and transpiration into the air. 

Flattering of hilly terrains and filling of natural depressions reduce the storm water storage. Paved areas(i.e.; 

buildings, roads, parking lots etc.) are increasing the surface runoff, which was previously being seeped 

into the ground water. The amount of the alterations to the land surface determines the rise in run off. These 

changes not only increase the total volume of runoff, but also speed up the rate at which run off flows across 

the land, resulting in blockage of surface drainage system, sewer overflows, the need for large capacity 

drainage systems, and increased non-point source pollution, load on rivers, streams, and lakes (Haider, 

2014).  

Some of the wrong storm water drainage practices even in planned urban areas of Pakistan. Here 

the unpaved portion is higher than the paved road and thus reduces infiltration and increases the storm 

runoff shows a paved drain which rapidly accessing the runoff with an increased downstream flooding and 

reduced infiltration. Such drains are also easily assessable for solid waste dumping (Haider, 2014). Storm 

water infiltration has become increasingly popular in number of countries in the recent years. Some of the 

obvious benefits are, recharging of groundwater, maintenance of local water cycle and smaller sewer 

diameters. The efficient storm water infiltration can be achieved in a number of ways (Haider, 2014). 

To increase storm water infiltration, all the housing schemes should have sufficient open areas, 

parks and green belts. As per planning rules, at least 20% of the total area of a housing scheme should 

compose of open spaces. Moreover, these parks and open areas can be developed 2 Ft. to 3 Ft. lower than 

the road level with slopes of the storm drainage system towards these open areas. With this approach, open 

spaces and parks could serve as storage basins to reduce the peak flows to the drainage system and thus the 

drainage system would be designed on smaller flows with smaller diameters or open drains. In this way, 

cost of the drainage/ sewer system can be reduced and ground water recharge will also be improved through 

this mechanism. Central reserve along with major urban roads can provide good storm water storage and 

landscaping as well (Haider, 2014).  

Storm water infiltration practices are also applicable within the house. An effective storm water 

infiltration can be achieved by leaving one fourth of the total area for an open around the building with 

grass and plantation. Lowering the lawn of the building by 1 Ft to 2 Ft than the plinth level infiltration of 

storm water can be increased. The unpaved portion of the urban streets in residential and commercial areas 

green area should be 3” to 6” Ft lower than the road level; it can be provided an increased infiltration thus 

reducing hydraulic load on the drainage system (Haider, 2014) 

  

DISCUSSION AND ANALYSIS  

Table No. 1. Latrine Content Disposal  

Type of Housing 

Where Latrine Contents are Disposed 

Improved 

Household 

connection 

Connection to 

a public sewer 

Borehole 

Pour-flush 

latrine 

Public standpipe 

Connection to a 

septic system 

Total 

Kacha 1(0.2) 70(13.4) 78(15) 16(3.1) 165(31.7 

Pacca 1(0.2) 71(13.6) 73(14) 7(1.3) 152(29.2) 

Extended  103(19.8) 91(17.5) 9(1.7) 203(39) 

 Total  2(0.4) 244(46.9) 242(46.5) 32(6.1) 520(100) 

ᵡ2
 (6) = 8.783*,Phi=0.122* and Cramer's V= 0.087*(braces contain Percentages of frequencies, * and ** 
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indicate value is significant at 5% and 1%level of significance respectively) 

The results show that the majority of the total respondents have their toilets connected to a public 

sewer across the three types of housing.  There are 70 comprising 12% of the respondents who have said 

that the latrines contents are disposed in the toilet that is connected to a public sewer and  they  reside in 

“Kacha” houses. There are 16 comprising 3.1% of the respondents who have said that the latrines contents 

are disposed in public stand pipe connected to a septic system and their type of housing is “Kacha”, There 

are 71 comprising 13.6% of the respondents who have said that the latrines contents are disposed in a pour-

flush latrine in their houses and they reside in “Pacca” housing.   There is only one respondent who have 

said that the latrines contents are disposed in improved household’s connection in their houses and their 

type of housing is “Pacca”.  The majority (74 comprising 14%) of the respondents who have said that the 

latrines contents are disposed in borehole pour-flush latrine and their type of housing is “Pacca”. There are 

7 comprising 1.3% of the respondents who have said that the latrines contents are disposed in public stand 

pipe that  is connected to a septic system and their type of housing is “Pacca. There are 9 comprising 1.7% 

of the respondents who reported that the latrines contents are disposed in public stand pipe connected to a 

septic system and their type of housing is “Kacha. There are 91 comprising 17.5% of the respondents who 

reported that the latrines contents are disposed in pour-flush latrines in their dwellings and they are residing 

in extended houses.  The majority (103 comprising 19.8%) of the respondents who reported that the latrines 

contents are disposed in the toilets connected to a public sewer and they reside in “extended” houses.    

The chi-square value of 8.783 is statistically significant which is concluded as there is statistically 

significant association between “the type of respondent’s housing” and “methods of the disposal of latrine 

contents” in the dwellings. The type of respondent’s housing has a weak and statistically significant effect 

on the methods of the disposal of latrine contents. There exists a statistically insignificant correlation 

between “the type of respondent’s housing” and “methods of the disposal of latrine contents” in the 

respondent’s dwellings. 

Table No. 2. Use of Water and Sanitization   

Type of Housing 
Water and Sanitizing Hands Before Meal 

All the Time Casually Not Total 

Kacha 134(25.7) 30(5.7) 1(0.2) 165 

Pacca 108(20.7) 44(8.4)  152 

Extended 137(26.3) 66(12.7)  203 

 Total  379(72.9) 140(26.9) 1(0.2) 520 

ᵡ2
 (6) = 11.872*,Phi=0.151* and Cramer's V= 0.107*(braces contain Percentages of frequencies, * and ** 

indicate value is significant at 5% and 1%level of significance respectively) 

The above table presents that the majority (379 comprising 72.9%) of the respondents sanitizing 

their hands before meal across the study population. There are 30 comprising 5.7% of the respondents who 

have said that they casually sanitizing their hands before meal and they are residing in “Kacha” houses. 

There is only one respondent who reported that he/she does not sanitizing his/her hands before meal and 

the type of his/her housing is Kacha.  The majority (134 comprising 25.7%) of the respondents’ sanitizing 

their hands before meal all the time and they reside in Kacha houses.  There are 44 comprising 8.4% of the 

respondents who said that they casually sanitizing their hand before meal and the type of their hosing is 

“Pacca”. The majority (108 comprising 25.7%) of the respondents Water and Sanitation their hands before 

meal all the time and they resides in Pacca houses.  There is a majority (137 comprising 26.3%) of the 

respondents residing in extended or mixed houses reported that they sanitize their hands before meal all the 

times.  There are 66 comprising 12.7% of the residents of extended type of housing who have said that they 

casually sanitize their hands before meal.  

The Pearson chi-square value of 11.872 is statistically significant. It can be concluded that as there 

is a significant association between “the type of respondent’s housing” and “the behavior of hand sanitizing 

before meal”.  The cell has expected count 50% less than 5. The effect size (coefficient of Cramer's 

V=0.107) of “the type of respondent’s housing” on “the behavior of hands Sanitizing before meal” is weak 

and it can be concluded as the type of respondent’s housing has a weak and significant effect on and “the 

behavior of hand Sanitizing before meal”. The correlation between “the type of respondent’s housing” and 
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“the behavior of hand Sanitizing before meal” is weak (0.151) and statistically significant. 

Table No. 3. District Wise Water Related Issues and Practices  

Category District Mean S.D F 

How clean and safe is the water at the point 

of distribution  

  

Vehari 3.48 .887 
2.467* 

 

 

Rahim Yar Khan 4.01* .775 

Rajanpur 3.16* .853 

Total 3.53 .842 

How clean and safe at the point of 

consumption  

 

Vehari 3.54 .873 
.180 

 

 

Rahim Yar Khan 3.52 .750 

Rajanpur 3.49 .867 

Total 3.52 .830 

How sound is the physical, institutional, 

financial and environmental basis of the 

water supply?  

Vehari 3.58 .822 
.009 

 

 

Rahim Yar Khan 3.57 .848 

Rajanpur 3.57 .864 

Total 3.57 .843 

Is there short-, mid- or long-term threats to its functioning in terms of physical, institutional or financial 

constraints?  

Short Term 

 

Vehari 3.94* .892 

2.041* 
Rahim Yar Khan 3.36* .740 

Rajanpur 3.25* .852 

Total 3.55 .829 

Mid Term 

Vehari 3.49 .767 

.707 
Rahim Yar Khan 3.57 .770 

Rajanpur 3.47 .839 

Total 3.51 .792 

Long term 

Vehari 3.51 .767 

.434 
Rahim Yar Khan 3.58 .690 

Rajanpur 3.56 .765 

Total 3.55 .741 

Category District Mean S.D F 

How effective and realistic are plans for 

cost recovery 

Vehari 3.37* .789 

1.942* 
Rahim Yar Khan 3.93* .716 

Rajanpur 3.25 .760 

Total 3.54 .757 

How efficient are the services  

Vehari 3.47 .860 

1.322 
Rahim Yar Khan 3.60 .712 

Rajanpur 3.52 .767 

Total 3.53 .782 

How you take the proportion of the time 

when the water supply is out of service 

 

Vehari 3.52 .825 

.439 
Rahim Yar Khan 3.60 .797 

Rajanpur 3.54 .803 

Total 3.55 .808 

How predictable is down-time  

Vehari 3.49 .887 

.590 
Rahim Yar Khan 3.57 .814 

Rajanpur 3.57 .830 

Total 3.54 .843 

(* indicate that value is statistically significant, Column “Mean” presents mean and LSD test) 

 

The analysis of variance is used to identify whether there exists any difference among the means 

of subgroups of population.  The average scores of above Liker items related to the water and sanitation 

system across three districts is analyzed using ANOVA. The null hypothesis specifies that mean score of 
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mentioned water and sanitation systems are homogenous while the alternate hypothesis specifies that the 

mean score of mentioned water supply systems are not homogenous across three study districts. However, 

after computation of ANOVA statistic and the rejection of null hypothesis, we still do not know which of 

the districts is different in water supply functioning, until we have a multiple comparison of these means. 

The Least Significance Difference (LSD) test was also conducted and the differences are marked by start 

in presented in the column entitled by Mean.   

 

CONCLUSION  

The study found the vast area of study population is not using exclusively improved source of water. The 

majority did not know methods of the water treatment and health consequences of the untreated water. The 

available sanitation facilities are not exclusively improved and the sewage is disposed into canal or ditches 

without treatment. The participation in sanitation campaigns, clean water campaigns and group meeting 

about sanitation problems is significantly low across the study population. The awareness about water, 

sanitation and hygiene is negligible. The conditions of the water supply and excreta disposal in terms of 

sustainability, low cost, health benefits and non-health benefits are at intermediate level after the water and 

sanitation Conditions implementation in their locality. The conditions of the hygiene promotion in terms of 

sustainability health benefits, non-health benefits and low cost are also at intermediate level after the 

implementation of the water and sanitation conditions across the study area. The residents of the study are 

as are moderately satisfied from the cleanliness and safety of water at the point of distribution and 

distribution after the implantation of water and sanitation conditions.  

The respondent’s locality has a weak but statistically significant effect on the laboratory testing of 

drinking water. The respondent’s level of education has a moderate and significant effect on and the doing 

any treatment to the water before drinking. There is statistically significant association between the 

respondents’ level of education and the method of water treatment before drinking. There is statistically 

insignificant association between the respondent’s level of education and the attendance in the group 

meetings about water treatments. There is statistically insignificant association between the type of housing 

in which the respondents reside and the main source of drinking water. The respondents’ locality has a 

weak and statistically significant effect on the type of latrine in their dwellings. There exists a statistically 

significant correlation between “the local conditions” and “the sewage treatment before discharge”.  
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