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Abstract 

 

Recycled water is a reliable source of water that must be taken into account in formulating a 

sustainable water policy. Water reuse is increasingly been integrated in the planning and 

development of water resources in Middle east region, particularly for agriculture and landscape 

irrigation. Regulations on wastewater recycling and reuse are essential. They help protect public 

health , increase water availability , prevent coastal pollution and enhance water resources and 

nature conservation policies. Unifying wastewater recycling and reuse regulations around the 

Middle east basin would contribute to secure economic and touristic exchanges in the region. 

However, there is still a controversy between the defenders of strict water quality criteria for an 

absolute protection of public health and the defenders of a pragmatic stance promoting non- 

potable water uses with less restrictive water quality criteria. Despite the high potential for 

wastewater recycling and reuse in the Middle east countries , only a few have systematically 

exploited this resource and  have a well- established national policy. This paper presents the 

statues of wastewater recycling and reuse and proposes common criteria for Middle east region.  
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1. INTRODUCTION 

 

With increasing global population , the gap between the supply and demand for water is widening 

and is reaching such alarming levels that in some parts of world it is poising a threat to human 

existence. Scientists around the global are working on new ways of conserving water. It is an 

opportune time , to refocus on one of the ways to recycle water through the reuse of urban 

wastewater , for irrigation and other purposes. This could release clean water for use in other 

sectors that need fresh water and provide water to sectors that can utilize wastewater , for 

irrigation and other ecosystem services. The disposal of wastewater is a major problem faced by 

municipalities, particularly in the case of large metropolitan areas, with limited space for land-

based treatment and disposal. On the other hand , wastewater is also a resource that can be 

applied for productive uses since wastewater contains nutrients that have the potential for use in 

agriculture, aquaculture, and other activities. In both developed and developing countries , the 

most prevalent practice is the application of municipal wastewater(both treated and untreated ) to 

land. Thus, wastewater can be considered as both a resource and a problem. 

Wastewater and its nutrient content can be used extensively for irrigation and other ecosystem 

services .its reuse can deliver positive benefits to the farming community ,society, and 

municipalities. However , wastewater reuse also exacts negative externality effects on humans 
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and ecological systems , which need to be identified and assessed. Before one can endorse 

wastewater irrigation as a means of increasing water supply for agriculture , a through analysis 

must be undertaken from an economic perspective as well. In this regard the comprehensive costs 

and benefits of such wastewater reuse should be evaluated. Conventional cost benefit analysis 

quite often fails to quantify and monetize externalities associated with wastewater reuse. Hence, 

environmental valuation techniques and other related tools should be employed to guide decision-

making. Moreover , the economic , and ecological standpoint , but also from the sustainable 

development perspective. Iran is a case which illustrates this problem .  

 

 

 

1.1. Objective and organization of the paper 

 

The objective of this paper is to provide characteristics of wastewater used for irrigation, and the 

reasoning behind the international guidelines presently used in regulation wastewater reuse for 

agriculture. This paper presents various systems of wastewater treatment available and discuss 

their benefits and shortcomings. Finally, the paper provides the review of environmental 

valuation  techniques for analyzing impacts of wastewater uses in agriculture, and suggest a 

framework for application of some of these techniques. An explicit objective of this exercise is to 

identify areas of concern in the valuation of the impacts of wastewater irrigation and suggest 

ways to improve these covets. Although there are shortcomings , we believe that this 

methodological framework ,supplemented with the framework presented in another related paper 

by Hussain et al.(2001) presents the most comprehensive framework for analyzing wastewater 

use in agriculture in a developing country. 

 

 

2.Wastewater Charecteristics 

 

2.1. Source of wastewater 

 

In general, municipal wastewater is made up domestic wastewater , industrial wastewater , storm 

water, and by groundwater seepage entering the municipal sewage network. Domestic wastewater 

consists of effluent discharged by manufacturing units and commercial buildings. Industrial 

wastewater is the effluent discharged by manufacturing units and food processing plants. In Iran, 

a large proportion of municipal wastewater from some sections of the city consists of industrial 

wastewater discharges. Unlike in some developed cities where the systems are separate, here, the 

municipal sewage network also serves as the storm sewer. Due to defects in the sewerage system 

, there is groundwater seepage as well, adding to the volume of sewage to be disposed.  

 

 

2.2. Composition of Wastewater 

 

Though the actual composition of wastewater may differ from community ,all municipal 

wastewater contains the following broad grouping of constituents: 

 Organic matter 

 Nutrients (Nitrogen, Phosphorus, Potassium) 
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 Inorganic matter (dissolved minerals) 

 Toxic chemicals 

 Pathogens 

 

 

 

2.3.Potential impacts of wastewater use in agriculture 

 

-Crops 

 

wastewater (treated and untreated) is extensively used in agriculture because it’s a rich source of 

nutrients and provides all the moisture necessary for crop growth. Most crops given higher than 

potential yields with wastewater irrigation, reduce the need for chemical fertilizers, resulting in 

net cost savings to farmers. If the total nitrogen delivered to the crop via wastewater irrigation 

exceeds the recommended nitrogen dose for optimal yields, it may stimulate vegetative growth, 

but delay ripening and maturity, and in extreme circumstance, cause yield losses. The use of 

untreated municipal wastewater, as is the practice in many countries, pose a whole set of different 

problems. Nevertheless , the high concentration of plant food nutrients becomes an inactive for 

the farmers to use untreated wastewater as its reduces fertilizers costs, even when the higher 

nutrient concentrations may not necessary improve crop yields. Most crops , including those 

grown in peri- urban agriculture, need specific amounts of NPK for maximum yield. Once the 

recommended level of NPK is exceeded , crop growth and yield may negatively be affected. For 

example, urea plant effluents are a rich source of liquid fertilizers but in concentrated forms they 

have adverse effect on rice and corn yields (Singh and Mishra,1987) 

 

 

-Soil Resources 

 

Impact from wastewater on agricultural soil, is mainly due to the presence of high nutrient 

contents (Nitrogen and Phosphorus), high total dissolved solids and other constituents such as 

heavy metals, which are added to the soil over time. Wastewater can also contain salts that may 

accumulate in the root zone with possible harmful impacts on soil health and crop yields. the 

leaching of these salts below the root zone may cause soil and groundwater pollution (Bond , 

1999).Prolonged use of saline and sodium rich wastewater is potential hazard for soil as it may 

erode the soil structure and effect productivity. This may result in the land use becoming non- 

sustainable in the long run. The problem of soil salinity and sodicity can be resolved by the 

application of natural or artificial soil amendments. Wastewater induced salinity may reduced 

crop productivity due to general growth suppression, at pre- early seedling stage, due to 

nutritional imbalance, and growth suppression due to toxic ions(Kijine et el.1998). the net effect 

on growth may be a reduction in crop yields and potential loss of income to farmers. Wastewater 

irrigation may led to transport of heavy metals to soil and may cause crop contamination 

affecting soil flora and fauna. Some of these heavy metals may bio- accumulate in the soil while 

others , Cd  and Cu , may be redistributed by soil fauna such as earthworms (Kruse and 

Barret,1985). 
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-Ecological impacts 

 

When drainage water from wastewater irrigation schemes drains particularly into small confined 

lakes and water bodies and surface water, and if phosphates in the orthophosphate form are 

present, the remains of nutrients may cause eutrophication. This causes imbalances in plant 

microbiological communities of water bodies (smith et al .1999). This may in turn affect other 

higher forms of aquatic life and influence the presence of waterbirds and reduce biodiversity.  

 

 

 

3.Existing Approaches for Regulating Wastewater Reuse in Agriculture 

 

3.1. Chemical guidelines for wastewater Reuse 

 

With many guidelines dealing with water quality for irrigation purposes, the microbiological 

aspects have always predominated perhaps, because of their immediate human health 

consequences. Chang et al .(1996) , notes that , few of the irrigation water quality criteria 

were developed specifically for wastewater irrigation. Also, the guidelines and manuals 

(US.EPA1992) dealing with reclaimed wastewater reuse for irrigation do not address human 

health and safety issues relating to the introduction of toxic pollutants into the ecosystem 

through wastewater irrigation.  

 

 

3.2. Driving forces, benefits and concerns of water reuse 

 

The driving forces for water reuse development in the Middle east region are related to 

different issues such as water resources (water scarce environment threatened by pollution), 

economical (Cost- effectiveness of use recycled water ), or environmental issues (gradually 

more stringent water quality discharge regulations). The benefits , potential health risks and 

environmental impacts resulting from water reuse and the management measures aimed at 

using wastewater within acceptable levels of risk for the public health and environment are 

acknowledge in several documents. Water recycling and reuse is meant to help close the 

water cycle and therefore enable sustainable reuse of available water resources. When 

integrated to water resources management , water reuse may be considered as an integral port 

of the environment and economic development. Recycled water may provide significant 

additional renewable , reliable amount of water and contribute to the conservation of fresh 

water resources. It may be considered as a valuable source of water and nutrients in 

agriculture schemes and therefore contributes to reducing chemical fertilizers’ utilization and 

to increasing agricultural productivity. Reuse of recycled water, if may also contribute to 

desertification control and desert recycling. Saline water intrusion may be controlled in 

coastal aquifers through groundwater recharge operations. Other social and economic benefits 

may results from such schemes as employment and products for export markets. It is, 

however, essential that development of reuse prevents negative effects on environment and 

public health since wastewater content in mineral and organic trace substances and pathogens 

represents a risk for human health . Adequate treatment has therefore to be provided for the 

intended reuse.  
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4.Choice of (Cost- Effective) Wastewater Treatment Systems for Irrigation 

 

The degree of wastewater treatment required for crop irrigation depends on the nature of 

crops, local conditions, and regulatory requirements. Wastewater treatment cost studies show 

that marginal costs are very high at higher levels of treatment (Schleich et al .1996). 

However, these higher marginal treatment costs may sometimes be justifiable in view of the 

value of the crop, degree of water scarcity, and public concern. Cost minimization should 

remain an overriding objective of wastewater treatment plants in the absence of any binding 

constrains, such as environmental quality standards. However, studies show that enhancement 

of water quality is preferred over cost minimization (Schwarz and Mconnell 1993). In 

practice , most developing countries use untreated wastewater for agriculture for a variety of 

reasons, least of which are the cost of treatment and the loss of precious nutrients. However , 

treatment of wastewater prior to agriculture use, is believed to be essential: first , from the 

point of view of public health protection , and second, to respect local social and religious 

beliefs (Mara2000). In view of these requirements, water scarcity, dry land farming, hot 

climatic conditions, and the high economic value of fresh water resources, a great deal of 

research and development effort has been undertaken particularly in Middle east, for the reuse 

of wastewater. Municipal wastewater treatment is a well- developed engineering science and 

various processes and techniques are available to efficiently treat the waste( Asano et al. 

1985) . In the absence of too high a concentration of waste from industrial sources, an 

efficient treatment option for conventional wastewater treatment is to use primary 

sedimentation followed by secondary biological treatment using high – rate biological 

processes. But, high energy costs, technology requirements and frequent maintenance 

problems render it ineffective for use in most developing countries.  

 

5. Recommended guidelines 

 

The main reuse projects in the region are related to agricultural and landscape irrigation, and 

groundwater recharge. Industrial reuse is very seldom practiced. The management of 

wastewater in the Middle east varies from country to country, as do the criteria and their 

enforcement. Some countries have no wastewater treatment and reuse criteria differ from one 

country to another and even within a given country as Iran and Pakistan. Some of the main 

discrepancies in the criteria are, in part, due to differences in approaches to public health and 

environmental protection.  

 

 

 

Conclusion 

 

Most of the Middle east countries have abundant water resources and they all give priority to the 

protection of water quality. In these countries, the need for extra supply through the reuse of 

treated wastewater is not considered as a major issue, but on the other hand , the protection of the 

receiving environment is considered important. However, industry is generally encouraged to 

recycle water and to reuse recycled wastewater. This situation is different in the Middle east 

countries, where the additional resources brought by wastewater reuse can bring significant 

advantages to agriculture . Establishing Middle east guidelines for municipal reuse is a challenges 

because of the absence of comprehensive international guidelines, and of a scientific consensus 
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on the approach that should be implemented in Middle east countries. However, a number of 

potential benefits may be gained in providing minimum requirements, which should constitute 

the basis of water, reuse regulation in every country of this region threatened by water scarcity 

and water food exchanges and tourism are increasingly developing. A regional committee should 

be established with internationally – recognized water reuse experts, practitioners and regulators 

from Middle east countries to periodically re-evaluate and update the guidelines in order to 

ensure that they are supported by the best available scientific data and risk assessment methods , 

and to validate the effectiveness of recycled water management practices. International 

organization should foster efforts for more consistency between the different regulations and 

guidelines related to water quality. For the sake of integrated water management and to gain 

public understanding and acceptance, water reuse regulations should be part of set of consistent 

water regulations applying to drinking water, bathing water, irrigation water, discharge,etc. 
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