
International Journal of Agriculture and Food Science Technology. 
ISSN 2249-3050, Volume 4, Number 6 (2013), pp. 571-578 
© Research India Publications 
http://www.ripublication.com/ ijafst.htm 

 

 
 

Environmental Health Risks Associated with  
Agriculture Based Sewage 

 
 

Surendra Kumar Yadav  
 

University Department of Engineering & Technology (SCRIET),  
CCS University, Meerut-250004 (UP), INDIA. 

 
 

Abstract 
 
Field-based management includes using diversions to keep water from 
running onto a field treated with animal waste, utilizing no-till 
practices to minimize the amount of surface runoff that a field 
generates, and maintaining a sufficient buffer between a field edge and 
a flowing body of water. Timing of waste application can avoid the 
obvious problem of generating runoff just after waste application. As 
waste ages, the amount of pollution lost from it decreases. Applying 
waste just before a storm event is considered very poor management. 
For groundwater protection, best management practices include proper 
well maintenance and the establishment of a protection zone around 
the well-head, particularly around shallow domestic wells. Good well 
maintenance includes construction and maintenance of a proper well 
seal and a sealed surface pedestal, installation of backflow prevention 
devices, and proper abandonment of inactive wells.  
 
Keywords: Health; risk; agriculture; waste; sewage; toxicity; 
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1. Introduction 
Where animals are produced on range or pasture, runoff cannot be contained. Utilizing 
a sound nutrient management plan will help to ensure that excess waste is not applied. 
Composting animal waste is not always a practical option, but where it is feasible, it 
will kill most pathogens in the waste, prior to land application. Surface water runoff 
prevention is particularly important in feedlots, corrals, exercise yards, and other forms 
of concentrated animal farming. It is important to control roof runoff onto feedlots, 
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barnyards, milking parlors, etc. by piping the runoff safely away from whatever 
building generated the water in the first place. Keeping animals out of streams and 
lakes and maintenance of a vegetative buffer strip around streams, ponds, and lakes is 
of prime importance. The vegetative buffer strip provides a rough soil surface, forcing 
surface runoff to move into and out of the soil surface layer, and thereby providing 
ample opportunity for pathogens, especially larger pathogens such as Cryptosporidium 
and Giardia, to be removed prior to runoff entering a stream. There is no conclusive 
evidence that incorporation of manure during land application significantly affects the 
survivability and transportability of pathogens when compared to surface application. 
However, incorporation would minimize the potential for pathogen transport to surface 
water. All categories of sewage are likely to carry pathogenic organisms that can 
transmit disease to humans and other animals; contain organic matter that can cause 
odor and nuisance problems. Proper collection and safe, nuisance-free disposal of the 
liquid wastes of a community are legally recognized as a necessity in an urbanized, 
industrialized society [1].  

The International Water Management Institute has worked in India, Pakistan, 
Vietnam, Ghana, Ethiopia, Mexico and other countries on various projects aimed at 
assessing and reducing risks of wastewater irrigation. They advocate a ‘multiple-
barrier’ approach to wastewater use, where farmers are encouraged to adopt various 
risk-reducing behaviours. These include ceasing irrigation a few days before 
harvesting to allow pathogens to die off in the sunlight, applying water carefully so it 
does not contaminate leaves likely to be eaten raw, cleaning vegetables with 
disinfectant or allowing fecal sludge used in farming to dry before being used as a 
human manure [2]. The World Health Organization has developed guidelines for safe 
water use. Sewage sludge can be collected through a sludge processing plant that 
automatically heats the matter and converts it into fertiliser pellets (thereby removing 
possible contamination by chemical detergents) [3]. The heat produced by naturally 
occurring thermophilic microorganisms, will heat the compost to over 60 degrees C, 
and destroy potential pathogens. The compost is eventually reduced to safe fertilizer 
after about 1 year [4].  

Many water sources vary with time and with location. The measurement of interest 
may vary seasonally or from day to night or in response to some activity of man or 
natural populations of aquatic plants and animals [5]. The sample collection procedure 
must assure correct weighting of individual sampling times and locations where 
averaging is appropriate [6],where critical maximum or minimum values 
exist,statistical methods must be applied to observed variation to determine an 
adequate number of samples to assess probability of exceeding those critical values 
[7]. The water sample may dissolve part of the sample container and any residue on 
that container, or chemicals dissolved in the water sample may sorb onto the sample 
container and remain there when the water is poured out for analysis [9]. 
Microorganisms within the water sample may biochemically alter concentrations of 
oxygen, carbon dioxide, and organic compounds. Changing carbon dioxide 
concentrations may alter pH and change solubility of chemicals of interest. These 
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problems are of special concern during measurement of chemicals assumed to be 
significant at very low concentrations [10]. The blank and spiked samples are carried 
with the sample of interest and analyzed by the same methods at the same times to 
determine any changes indicating gains or losses during the elapsed time between 
collection and analysis [11]. Organisations in the United States, such as EPA offer 
guidance on developing a monitoring program and identifying members of these and 
other aquatic insect orders [11-12-14]. Individuals interested in monitoring water 
quality who cannot afford or manage lab scale analysis can also use biological 
indicators to get a general reading of water quality [15]. 

 
 

2. Health Risk  
Sewage is the part of wastewater that is contaminated with feces or urine, but is often 
used to mean any wastewater. When this is done sewage refers to wastewater from 
sources including domestic, municipal, or industrial liquid waste products disposed of, 
usually via a pipe or sewer system (http://en.wikipedia.org/wiki/Wastewater). 
Untreated sewage may contain water; nutrients (nitrogen and phosphorus); solids 
(including organic matter); pathogens (including bacteria, viruses and protozoa); 
helminthes (intestinal worms and worm-like parasites) ; oils and greases; runoff from 
streets, parking lots and roofs; heavy metals (including mercury, cadmium, lead, 
chromium, copper) and many toxic chemicals including PCBs, PAHs, dioxins, furans, 
pesticides, phenols and chlorinated organics. Untreated sewage sludge is capable of 
harbouring sometimes high levels of a wide range of bacteria (including drug-resistant 
forms), viruses and parasites and while differing forms of sewage treatment reduces 
levels of each of these, the effect is of varying degree depending on factors such as 
initial concentrations and resistance of the organism to treatment. Chief amongst these 
organisms, with respect to risk to humans, are Salmonella spp, E. coli, Campylobacter, 
Giardia and Ascaris.  

Hepatitis viruses can be found in sewage as do a range of other viruses if looked 
for, and it is likely that intensive searching for specific organism may often result in 
positive finds even if at low levels which may not be important in terms of risk to 
health. Sewage sludge is a significant source of cadmium and lead and to a lesser 
extent mercury and arsenic. Many chemicals, including a wide range of pharmaceutical 
agents, can be found in sewage at variable concentrations. Treatment of sewage can 
result in dilution or concentration of these substances depending on their chemical 
interactions and properties. It is difficult to identify a “best treatment” which would 
reduce chemical content across the board. While radioactivity can be detected in 
sewage sludge (from a range of sources including medical treatment and from 
industrial sources) levels are likely to be low although no repeated data on content in 
sewage sludge could be identified in the time available for this project. 
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3. Exposure of Risk 
The three main exposure pathways are by inhalation, ingestion and trans-dermal. Of 
these, in the context of sewage sludge to populations exposed non-occupationally, 
potentially the most important is the ingested route either directly, from water run-off 
or from food grown on sewage treated soil. These are theoretical concepts because 
there are no data from sewage application to land which would allow estimation of 
risks. Sewage workers experience a wide range of exposure to airborne endotoxin, a 
pro-inflammatory molecule produced from bacterial degradation. Flu-like illness and 
lower respiratory tract symptoms are associated with endotoxin exposure, sometimes 
with high odds ratios, one study showing a dose response relationship between 
exposure and symptoms. The limited evidence suggests there is potential for the 
development of cancer among sewage exposed workers, in particular urothelial 
tumours and primary liver cancer. The findings of increased levels of urinary mutagens 
among sewage workers provides some exposure based support for this conclusion. 
There are no data sufficient which enables quantitative risk assessment of health risks 
from occupational exposure to sewage (with no studies on sewage applicators) and, in 
addition, no data which would allow assessment of the presence or otherwise of 
thresholds of effect for specific agents.  

There are no studies where measured exposures were compared to measured 
outcomes where both are numerically quantified. Non-occupational exposures, either 
as residents or as by-standers, have been studied in a limited way and mostly in 
countries very different from Scotland and Northern Ireland (e.g. China, Kuwait, 
India). This literature suggests risks for HEV infection and perhaps Salmonellae and 
inhaled viruses but with more clear associations with Giardia and worm infestations. 
The literature does, however, contain one formal trial of exposure which showed no 
increases in markers of ill health in the exposed population although the odds ratios 
were generally positive. This suggests that if there is an effect, larger studies would 
need to be conducted although the content of the sewage sludge, poor application 
approaches and high application rates could result in a more clear cut risk. There is no 
strong evidence for chemicals causing ill effects in these populations.  

There may be some risk to health (specifically from infections) to populations 
living near land to which sewage sludge has been applied but from our examination of 
the scientific literature it is not possible to quantify the degree of risk. The best paper 
in this area suggests no such risk but exposure situations will vary from place to place 
and it is our feeling that such risks are both plausible and possible. To define this risk 
studies would be needed of populations living near sewage application sites. These will 
be logistically difficult and expensive especially if hoping to define some of the less 
likely risks to more unusual health end-points. Such studies would need to investigate 
multiple communities as each one alone would not provide sufficient statistical power. 
Identification and recording of use of sewage sludge application with indications of 
how well adherence to application guidelines was followed would allow study of 
health effects in the local communities in relation to exposure to such land. This is 
logistically difficult at the record keeping level but is relatively easy to do from the 
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health point of view using Geographic Information Systems (GIS) processes, provided 
that records of target conditions such as episodes of infectious diarrhoea (especially 
Salmonella) or pneumonia can be drawn from routinely collected data. An alternative 
approach would be to study occupationally exposed workers and from the exposure-
response data gathered, extrapolate the degree of risk to those non-occupationally 
exposed populations who are less exposed.  

 
 

4. Sewage Management  
Separate sanitary sewer systems are designed to transport sewage alone. In 
communities served by separate sanitary sewers, another pipe system is constructed to 
convey storm-water runoff directly to surface waters. Most municipal sewer systems 
constructed today are separate sewer systems. Although separate sewer systems are 
intended to transport only sewage, all sewer systems have some degree of inflow and 
infiltration of surface water and groundwater, which can lead to sanitary sewer 
overflows. Inflow and infiltration is highly affected by antecedent moisture conditions, 
which also represents an important design consideration in these system. Treated 
sewage sludge can be (and is) used as an agricultural fertilizer. Using techniques like 
biodynamic farming, no-till planting, and settling ponds can all help keep polluted 
runoff from entering our streams. The use of GIS to locate, understand, analyse and 
model sewage pollution incidents has contributed to improve the natural environment 
and water quality. Through targeted inspections such as those outlined by the River 
Rangers Project, there is now a greater understanding. Modeling the likely causes of 
pollution through the Predictive Pollution Reduction project, helped to target 
improvements to prevent sewage pollution. 
 
 
5. Health Management & Solutions  
All people deserve clean water free of the many dangerous pollutants found in sewage. 
The only way to ensure this is to stop sewage overflows and leaks and ensure that no 
sewage is released into our streams, rivers, and lakes untreated. It will cost hundreds of 
billions of dollars and take decades to update the nation’s wastewater infrastructure to 
this level, and funding for wastewater infrastructure has been cut in recent years. Until 
we make significant progress towards reducing sewage in our water, there must be 
strong notification programs that will alert people when there is a danger of contacting 
raw sewage. Wastewater facilities should be required to notify the media, citizens, and 
environmental agencies when they release untreated sewage into the environment. 
American Rivers works for federal and state right-to-know policies that require 
citizens to be informed of sewage contamination in their waterways. Not only will 
such programs keep people healthy by avoiding raw sewage, but it will also galvanize 
further support for solutions to reduce sewage pollution. 
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6. Conclusion 
The acceptability of any given risk is often influenced by the likelihood and degree of 
the risk; the reversibility of the health effect; the knowledge or familiarity of the 
community with the health effect; whether the risk is voluntarily accepted or 
involuntarily imposed; whether the community is compensated for their exposure to 
the risk; the advantages of the policy or activity; and the risks and advantages of any 
alternative action. It is essential that those involved in policy relating to sewage sludge 
application have as full an understanding of these areas as possible and engage in clear 
risk communication to the communities most affected. Backflow prevention devices 
will keep water pumped into a reservoir (containing fertilizer, pesticides, or manure) 
from being sucked back into the well after the pump is shut off. The most effective 
management practices for preventing pathogens from entering surface water is to 
prevent runoff of feces-contaminated water into surface water bodies. Life-threatening 
human pathogens carried by sewage include cholera, typhoid and dysentery. Other 
diseases resulting from sewage contamination of water include schistosomiasis, 
hepatitis A, intestinal nematode infections, and numerous others. WHO estimates that 
1.5 million preventable deaths per year result from unsafe water, inadequate sanitation 
or hygiene. These deaths are mostly among young children. There is need for further 
research to assess the actual situation. 
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