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Farming communities in water-scarce regions increasingly practice the use of urban wastewater in 
agriculture. Untreated urban wastewater is generally considered unacceptable for direct use because of 
potential health risks. However, in many parts of the world, poor farmers in peri-urban areas use 
untreated wastewater. This practice is likely to continue in the foreseeable future due to the high 
investment cost associated with the installation of treatment facilities. In order to systematically 
document the advantages and disadvantages of using untreated urban wastewater, a case study was 
undertaken in Aligarh city of Uttar Pradesh,. The paper focuses on the use and consequences of urban 
waste water in peri-urban farming around Iglas sewage pumping station located along the Aligarh-
Mathura road in Aligarh city. The study is based on primary sources of data which has been collected 
through indepth investigations conducted in the five peri-urban villages namely, Bhojpura, Hari Narayan 
ki Sarai, Hajipur Chohata, Kheri Khwaja Buddha and Daurala Nirpal using waste water for irrigation for 
many years. About 41 farming households and few consumers were also included in the sample study. 
The results showed that although the farmers and vegetable sellers reported of suffering from many 
diseases like diarrhoeal diseases, typhoid fever, hookworm, amoebiasis and skin infections but their 
main concern was the need for water to maintain crop productivity and their income. The consumers 
were more concerned about getting fresh supply of vegetables.  
 
Keywords: Waste water, farming, peri-urban, villages, farmers, vegetable sellers, consumers, diseases, 
diarrhoeal diseases, hookworm infections 

 
   
INTRODUCTION  
 
In the face of growing water scarcity, use of urban waste 
water in agriculture has become inevitable in urban and 
peri-urban areas of developing countries. Waste water 
includes both industrial and municipal waste water. The 
industrial waste water is often discharged into municipal 
sewers. Many industrial waste water requires pre treatment 
to remove the incompatible substances (suspended solids, 
biodegradable organics, pathogens etc.) prior to discharge 

into municipal systems or re-use. The use of waste water 
for irrigation is a way of disposing urban sewage water with 
several advantages. Waste water contains a lot of nutrients 
which makes the crop yield increase without any fertilizers. 
Furthermore, waste water is an alternative water source in 
the arid and semi-arid areas where water is scare. Though 
only treated water  should  be   used   in  agriculture  but  in  
 



 

 
 
 
 
absence of adequate infrastructure, farmers in poorer 
countries still use raw or partially treated waste water. 

Irrigating with waste water is not a rare practice limited to 
a few of the poorest countries but it is a wide spread 
phenomena. It has been estimated that one-tenth or more 
of the world’s population currently eats food produced on 
waste water (Luven, P, 1992). Nearly 200 million farmers 
across the world use such highly contaminated water to 
irrigate 20 million hectares of land. In developing countries, 
over 1.1 million farmers follow this practice to make a living 
from 0.4 million hectares of land (Centre for Science and 
Environment, 2008). Irrigating with waste water is a wide 
spread phenomena in Asian countries like China, India and 
Vietnam, but also around nearly every city of sub- Saharan 
Africa and in many Latin American cities. A study of 53 
cities in Latin America, Asia and Africa found that nearly 80 
per cent were using untreated or partially treated waste 
water to produce vegetables and cereals especially rice. It 
was reported that waste water agriculture not only 
contributes to urban food supplies but also helps to provide 
a livelihood for urban poor (Smit, J., and Joe Nacr, 1992). 
Calcutta produces one-third of its fish in sewage fed 
lagoons and a similar share of its vegetable from waste 
water (Gosh, D., 1990). In Hubli-Dharwad vegetables 
produced outside the kharif season with waste water can 
fetch three to five times the price obtained during the 
season (Edward, P., 2000). Mexico City pumps over half of 
its sewage 50 miles and more to the north where it is used 
to irrigate over 100,000 hectares for livestock feed. One 
hundred other cities in Mexico use similar system (Smit, J., 
and Joe Nacr, 1992). 

The farmers in urban and peri-urban areas help ensure 
an immediate supply of perishable food to cities, primarily 
fresh vegetables and other crops like cereals and fodder 
grown in vacant plots along the drains/roads and in many 
peri-urban farms. These farmers access waste water easily 
and at times free of cost. Farmers are aware that using 
waste water in agriculture poses health risks both for them 
and consumers, but in the absence of alternative source of 
irrigation they have no choice. Exposure to a variety of 
pathogens can cause skin irritation and gastro-intestinal 
disorders among farmers (Feenstra, S. et al, 2000). The 
pathogens and other chemicals like heavy metals from 
industrial effluent also contaminate crops and thus affect 
those who consume it. Consumers want to avoid waste 
water produce. But most of them have no way of knowing 
the origin. Hence, they end up consuming produces grown 
on waste water. 

This paper focuses on use of urban waste water in peri-
urban farming. Aligarh city has been selected as the study 
area. In this paper an attempt has been made (i) to 
examine the drainage and sewerage system of city, (ii) use 
of urban waste water in peri-urban agriculture and (iii) to 
assess the physico-chemical and biological characteristics 
of waste water and to assess the health risks from the use 
of waste water. 
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DATA BASE AND METHODOLOGY  
 
The study is mainly based on primary sources of data 
collected through village and household surveys with the 
help of questionnaire interviews. Field work was carried out 
during 2010-11 (Mohd. S., 2011). The following 
methodology have been adopted. 

(i) To assess the use of urban waste water in 
peri-urban agriculture, village surveys were conducted. 
Villages located in the peri-urban areas around the Iglas 
sewage pumping station (fig.1) using waste water for 
agriculture for many years were identified and selected for 
indepth investigation. The selected villages were Bhojpura, 
Hari Narayan ki Sarai, Hajipur Chohata, Kheri Khwaja 
Buddha and Daurala Nirpal. The Aligarh Government Farm 
located around the Iglas Sewage pumping station, which 
was fully dependent on waste water for agriculture was 
also selected for indepth investigation. 

(ii) To examine the physico-chemical-biological 
characteristics of waste water, water samples were 
collected from 5 sampling points in the selected villages. 
The samples were collected from the irrigation channels 
around the Iglas sewage pumping station and were 
analyzed at the Microbiology lab of Agriculture Faculty, 
Aligarh Muslim University, Aligarh   

(iii) To assess the health risks of irrigation with 
urban waste water indepth investigation were carried out in 
nearly 41 farmer households living in 5 selected peri-urban 
villages (Bhojpura, Hari Narayan ki Sarai, Hajipur Chohata, 
Kheri Khwaja Buddha and Daurala Nirpal) and using waste 
water for irrigation. The health condition of both the farmers 
and few consumers were assessed.      
 
 
DISCUSSION AND RESULTS 
 
(i) Background: Drainage and Sewerage system in 
Aligarh city 
 
Aligarh city (27

0
53’ N latitude and 78

0
 4’ E longitudes) a 

medium sized city located in the fertile Gangetic plain of 
North India was chosen as the study area. The city is 
located along the Delhi – Kolkata railway line, about 130 
km. away from New Delhi. This railway line divides the city 
in two parts, on the eastern side lies the congested old part 
while on the western side lies the new part or the civil lines 
area which is also becoming congested. The city covers an 
area of about 44.82 sq. km. and has a population of 0.96 
millions. The city is further subdivided into 70 wards, 427 
mohallas (colonies) and has 102,004 households (Aligarh 
Development Authority, 2011, Municipal Corporation 
Aligarh, 2011). 

The topographical layout of the district is such that it has 
resulted in defective and faulty natural drainage. The 
district has sauce pan shaped topography, with highland 
peripheries. The two perennial rivers, the Ganga flowing in  
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Use of urban waste water in Peri-urban Farming 

Source: Based on filed survey (2010-11)  
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north-east about 60 Kms away from the city and the 
Yamuna flowing in the north- west about 50 Kms away 
flowing in the highland peripheries. A broad lowlying belt is 
running in the centre of the district from north-west to 
south-east is narrow in the north and gets wider in the 
south. This belt is characterized by imperfect drainage and 
innumerous ponds and lakes. The Aligarh city is situated in 
the centre of this lowlying tract and because of this, the 
water cannot be easily drained out, there is hardly any 
outlets so the waste water remains stagnant in open drains 
pools of water can be observed in the city (Singh, A.L., and 
Rehman, A., 1998). 

The Aligarh Municipal Corporation is responsible for the 
collection and disposal of waste water from residential, 
commercial and industrial areas of the city. It has been 
estimated that on an average 75 per cent of the water 
supplied is wasted. The city supply is 98 mld of which 73.5 
mld is wasted (MCA, 2011). The city has 150 big and small  
open drains and sewers to dispose the waste water. These 
drains open in the 2 main drains, the Aligarh drain in the 
south and the Jafri drain in the north. These drains 
ultimately join the Sirsa river in the south-east, at a 
distance of 12 Km. (Figure. 1). 
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Table 1. Sewage and drainage pumping stations in Aligarh City, 2011 
 

S. 
No. 

Pumping Station Pump/Capacity HP Discharge 
(Kl/H) 

Remark 

1 Iglas Road, 

Sewage Pumping 

Station  

4 pump/120,100,100,100 120HP-

1500KL/H 

100HP-

1200KL/H 

Generator set of 125 KVA is 

available. Two pumps can be run 

together. Only 3 pumps were found 

operational. 

2 Charra Adda 

Sewage Pumping 

Station  

4 pump/40,40,20,20 40HP-390KL/H 

20HP-290KL/H 

Generator set of 62 KVA is available. 

Two pumps can be run together. 

Only 2 pumps were found 

operational. 

3 Sarai Rehman, 

Sewage Pumping 

Station 

5pump/15,20,25,25,40 15 HP-162KL/H 

20 HP-222KL/H 

25 HP-240KL/H 

40 HP-390KL/H 

Generator set of 75 KVA is available. 

Two pumps can be run together. 

Only 3 pumps were found 

operational.  

4 Avas Vikas Jail 

Road Sewage 

and Drainage 

Pumping Station  

7 pump/25,25,10,10,5,5 5 HP-60KL/H 

10 HP-120KL/H 

25 HP-240KL/H 

Diesel pump is available. Three 

pumps can be run together. Only 4 

pumps were found operational. 

5 Goolar Road 

Drainage 

Pumping Station  

4 Pump/25,55,25,40 25HP-240KL/H 

40 HP-390KL/H 

Generator set of 63 KVA is available. 

Three pumps can be run together. 

Only 3 pumps were found 

operational. 

 

Source: Municipal Corporation Aligarh city, 2011  

 
 
 
Presently Aligarh city has some sewerage system in 

about one third of the total area, which is mostly in-
operative due to lack of maintenance. Most of the drains 
have been connected with the sewerage system without 
gully pits. Thus, during rain storm, there is a mixed flow in 
sewers causing reverse flow thereby creating unsanitary 
conditions. There are 5 pumping stations in the city, 3 are 
sewer pumping stations located at Iglas road, Sarai 
Rehman and Chharra Adda, 1 for drainage is located at 
Goolar road and 1 for both sewerage and drainage is 
located at Avas Vikas, Jail road (fig 1, Table 1). In addition 
to this there are 11 small drainage pumping stations 

located at Charkhabalan, Shakti Nagar, Vikas Nagar, 
Kalideh, Kali Mandir,  Nagla Masani, Kwarsi Bamba, 
Charra Adda, Jal Kal Parisar, Panchnagri gate and 
Pratibha colony.  
 
 
(ii) Use of urban waste water in peri-urban farming 
around Iglas sewerage pumping station 
 
The study was carried out around the Iglas sewage 
pumping station in the Government Farm and in the five 
peri-urban villages Bhojpura, Hari Narayan ki Sarai, Hajipur  
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Table 2. Area, Population and Land use statistics of the sampled Peri-urban villages, 2011 

 
 

Pop- Population, HH- Households, C.A. - Cultivated area, N.A.U. – Non-Agricultural uses,  

Source: (i) Census of India 2001, Directorate of Census U.P., 2001     

 (ii) Based on Field Survey 2010-11 

 
Chohata, Kheri Khwaja Buddha and Daurala 
Nirpal using untreated waste water for irrigating 
their fields. These villages are located along the 
Aligarh-Mathura road (Fig. 1). The entire city 
sewage is brought to the Iglas pump well and is 
pumped into concrete channels in the furrows as 
per requirement of the farmers. The Iglas 
sewage pumping station has 4 pumps having a 
power input of 120 and 100 H.P. each for 3 
pumps. Fields observation revealed that only 3 
pumps were operational. The pumps were 
operated continuously for 24 hours. The 120 
H.P. pump was having the pumping capacity of 
1,500 KL per hour while the 100 H.P. pump was 
having 1,200 KL per hour pumping capacity. To 
avoid power break down, 125 KVA generator is 
also made available at Sasni Gate (Table 1). 

The total area, population, number of 
households, cultivated area and area under non-
agricultural uses in the five sampled villages in 

1981 and 2001is presented in table 2. It was 
observed that there was sharp decline in 
cultivated area and increase in area under non-
agricultural uses during the last 20 years mainly 
due to proximity of these villages to the city and 
expansion of city’s built up area on the 
agricultural lands. This conversion of land from 
agricultural uses to non-agricultural uses was 
very prominent in Bhojpura and Hari Narayan Ki 
Sarai these villages have now become urban 
villages. In the rest of the three villages namely, 
Hajipur Chohata, Kheri Khwaja Buddha and 
Daurala Nirpal the cultivated area has remained 
almost the same due to the distance factor but in 
due course of time they will also urbanized. 

The total cultivated area of the Government 
Farm nearly 20 hectares and nearly 244 
hectares (46 per cent) of the total cultivated area 
in the 5 sampled peri-urban villages was irrigated 
by waste water coming from the Iglas sewage 

pumping station. The entire field area was 
served by channels and furrows for near uniform 
application of sewage to the fields. Sewage is 
pumped into the channels on either side of the 
main Aligarh-Mathura road according to the 
demand of the farmers. The excess sewage is 
bypassed into roadside nallahs (drains) joining 
the Aligarh drain. Nearly 41 peri-urban farmers 
using waste water for irrigation for some time 
were selected for indepth investigations. They 
reported that waste water was mainly used all 
the year round in vegetable farming, a common 
practice in the peri-urban areas of Aligarh city. 
While in few far off peri-urban villages like 
Daurala Nirpal, Kheria Khwaja Buddha and 
Hajipur Chohata waste water was also being 
used for cultivating fodder and cereals crops like 
wheat. Normally different types of vegetables 
were grown through out the year namely, 
potatoes, cabbage, brinjal, tomatoes, gourd,

  
Year 
1981         

Year 
2001         % change (1981 - 2001)   

Sampled 
per-urban 
Villages 

Total 
area Pop. HH C.A. N.A.U 

Total  
area Pop. HH C.A. N.A.U Area Pop. C.A. N.A.U 

1.Bhojpura 272.77 1494 280 199.93 33.19 263.3 1845 348 165.2 91.6 -3.47 23.49 -17.37 175.99 

2. Hari 
Narain ki 
sarai 61.51 15 13 52.61 3.64 60.2 1042 86 2.4 53.23 -2.13 6846.67 -95.44 1362.36 

3. Hajipur 
chauhatta 149.33 444 83 127.89 10.91 149.2 884 12.2 123.04 12.4 -0.09 99.10 -3.79 13.66 

4. Kheriya 
khwaja  
buddha 197.9 561 101 150.96 40.87 197.9 1048 164 162.9 25.65 0.00 86.81 7.91 -37.24 

5. Dorala 
Nirpal 89.03 538 99 77.7 9.31 88.84 1243 91 78.38 18.05 -0.21 131.04 0.88 93.88 

Total 770.54 3052 576 609.09 97.92 759.44 6062 701.2 531.92 200.93 -1.44 98.62 -12.67 105.20 
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Table 3 Health risk from use of waste water in agriculture 

 

Type of pathogens/infection 

 

Relative excess of frequency of infection or 
diseases  

Intestinal nematode infections  

(Ascaris lumbricoidus, Trichuris trichiura, hookworm ) 

High  

Bacterial infections 

(e.g. cholera, typhoid) 

Lower  

Viruses  

Viral diarrheas 

Hepatitis A  

Lowest  

 

Source: World Health Organization, 1989 

 
 
pumpkin, carrot, raddish, cucumber, beans, ladies finger, 
spinach, coriander etc. The average watering required by 
these vegetable crops is about 10 watering of 10 cm per 
application. The Government farm workers and farmers of 
the peri-urban farms, help ensure an immediate supply of 
perishable food to cities, primarily fresh vegetables. They 
access waste water easily but not free of cost. These 
farmers have to pay nearly Rs. 500 per hectare for this 
waste water. Farmers could be seen selling vegetables 
along the Aligarh-Mathura road and they reported that they 
were getting higher prices for providing fresh vegetable all 
the year round. It was good source of raising income.   
 
 
(iii) Health risk of irrigation with waste water 
 
To assess the health risks of irrigation with urban waste 
water, waste water samples were collected from 5 
sampling points located in the five selected villages. 
Samples were collected from the irrigation channels in 
which waste water from Iglas sewage pumping station was 
provided to farmers for analyzing the physico-chemical-
biological characteristics.  A sample study was carried out 
among 41 farmer households which used waste water from 
Iglas sewage pumping station for irrigating their crops with 
the help of questionnaire interviews. Data was collected 
about the health status and it was analyzed.  

Municipal waste water mainly comprises of water 
together with relatively small concentration of suspended 
and dissolved organic and inorganic solids. Among the 
organic substances present in sewage are carbohydrates, 
lignin, fats, soaps, synthetic organic chemicals and also a 
wide variety of inorganic substances. Waste water consists 
of ‘black water’ the mixture of water and faeces and ‘grey 
water’, the sullage from kitchens and bathrooms. Grey 
water has much lower pathogens and has lower oxygen 
demand than black water. But although they are produced 
separately they get mixed up once they leave the house. 
They flow in the same drain. A serious obstacle to the use 
of municipal effluents without treatment for irrigating crops 
is the presence of pathogens and vectors. 

Analysis results showed that waste water was found to 
be turbid containing wastes from bath, faecal matter, urine 
papers, grease, vegetable debris, fruit skin, food leftover 
etc. it was dark grey to black in colour with bad odour. The 
average temperature was 20

0
C. Tests were conducted for 

determining the chemical characteristics of waste water. 
This will help in indicating the stage of waste water 
decomposition etc. The chemical analysis revealed that the 
pH of the water samples was found to be 8.0, i.e. it was 
alkaline, this may be due to sewage. The total solids (TS) 
was 1,200 mg/l, total dissolved solids (TDS) was 460 mg/l 
and total suspended solids (TSS) was about 740 mg/l at all 
the sampling points. Strong concentration of total solids, 
dissolved and suspended solids was observed due to influx 
of sewage. High amount of suspended solids leads to 
depletion in dissolved oxygen apart from importing high 
turbidity. The chemical oxygen demand (COD) was high 
about 230 mg/l which may be due to less volume of water 
and continued inflow of sewage. The biological oxygen 
demand (BOD) was also high about 82 mg/l due to influx of 
pollutants and dumping of solid waste comprising of 
oxygen wastes. Higher concentration of chloride about 75 
mg/l is indicating pollution due to high organic waste. 
Nitrogen (N) and phosphorous (P) are also very important 
polluting constituents because of their role in algae growth 
and eutrophication of water bodies. Nitrogen was found to 
be present in the form of proeinaceous, poly phosphate 
and organic form. 

The biological characteristics of waste water showed the 
presence of bacteria, viruses and parasites. Sewage 
consisted of vast quantities of bacteria which was not very 
dangerous but the pathogenic (disease causing) organism 
such as typhoid, dysentery and other intestinal disorder 
was found to be present. The waste water used contained 
far more faecal coliform bacteria. The coliform levels were 
very high about 10

6 
per 100 millions of water. WHO 

guidelines restricts the use of waste water at faecal 
coliform levels higher than 10

3 per 
100 millilitres (WHO, 

1989).   
Table 3 is showing health risk from then use of waste 

water  in    agriculture.     The     highest    health   risk   is  
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theoretically from helminth infections. Compared with other 
pathogens, helminthes persists for long periods in the 
environment, host immunity is low to non existent and the 
infective dose is small Epidemiological studies have shown 
that actual risk of infection for people exposed to waste 
water is the highest for round worm Ascaris is 
lumbricoidus, the whip worm, Trichuris is trichiura and the 
hookworms, Ancylostoms duodenale and Necator 
Americans. The risk of acquiring protozoal or fungal 
infection due to exposure to waste water is much lower. 
The survival time of the pathogens in the environment is 
lower and there is more host immunity. The lowest risk is 
for viral infections mainly due to high host immunity for 
virus infection (WHO, 1989). 

The waste water from the Iglas sewage pumping station 
which was used for irrigation contained a concentration of 
helminth eggs and faecal coliform bacteria, than advised 
by WHO. This poses a high potential health risk to farmers, 
their families and crop consumers in the area. The 
prevalence of diseases, which could be spread by waste 
water, was estimated from the results of health 
questionnaire put to about 41 farmer households using 
waste water to irrigate their fields for more than 1 year. In 
addition information was also gathered from few 
consumers who were consuming the vegetables which 
were grown on waste water irrigated fields. The health 
questionnaire included questions about the frequently 
occurring diseases during the last 2 years. The most 
frequently reported diseases by the farmers and 
consumers were diarrhoeal diseases (51.41 per cent), 
typhoid fever (49.82 per cent), hookworm infections (38.99 
per cent), amoebiasis (38.77 per cent) and skin infections 
(28.02 per cent). These diseases were not only the most 
frequently reported health problems by the respondents but 
they were also reported at OPD – of J.N. Medical college 
of Aligarh Muslim University, and City Civil Hospital.  
 
 
CONCLUSION 
 
It can be concluded that despite the associated health 
risks, peri-urban farming contributes significantly to various 
development goals such as poverty allevation, employment 
and food security. In Aligarh city, it has contributed 
remarkably to vegetable supply and is a source of 
livelihood not only for the farmers but also for vegetable 
sellers. Although the use of waste water, without any 
treatment poses serious health risks to both farmers and 
consumers, who complained about the prevalence of 
diarrhoeal diseases, typhoid fever, hookworm, amoebiasis 
and skin infections, but their main concern was the need 
for water to maintain crop productivity and thus, their 
income. Likewise, vegetable sellers were mostly concerned  
 
 

 
 
 
 
 
with their income and less interested in discussing about 
the quality of irrigation water. Only a few repoted that it was 
wrong for farmers to use untreated waste water for 
irrigation. The vegetable seller reported that the right way 
would be creating awareness among farmers, sellers and 
consumers on the risk involved. Almost all the consumers 
knew that farmers were using the sewage water for 
cultivating vegetables and this could have health 
implications. They also thought that creating awareness 
through education would help in reducing waste water 
related negative impacts. The World Health Organization 
advices treatment of waste water before application to the 
fields, to protect farmers and crop consumers.   

Appropriate treatment of waste water is required before 
application on the fields. If treatment is not feasible 
according to cost then other protective measures should be 
taken. In Aligarh city, treatment facilities are not available 
and people are not aware of health and environment 
hazards and the WHO guidelines are not feasible. Building 
treatment plants is expensive.   
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