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Message 1- Invitation to the online discussion- Tuesday 24/5/05

Dear Participants 
 
Thank you for your interest in the Comprehensive Assessment of Water Management in Agriculture (CA -www.iwmi.cgiar.org/assessment). 
 
I wish to introduce the CA online discussion on marginal Quality water (24 May to the 17 of June). This discussion aims to contribute to the preparation of the Chapter on marginal quality water resources of the Ca synthesis. This Chapter attempts to address an important question which is the extent and significance of use of marginal-quality water in agriculture as well as different options for its use which balance in the ideal case of environmental and human health concerns as well as livelihood support and agricultural productivity. The main output of the proposed chapter will be an assessment identifying the extent, significance, and strategies of using marginal-quality water in agriculture. The discussion will develop to support the writing work of the chapter and feed particularly in the meeting of the chapter team taking place the 8th to 10th of June.
 
Through this discussion, we would like to develop a set of key messages that will form the basis of the chapter. We invite you to suggest the most important aspects you think are relevant to this chapter. A wide range of input is desired, which will later be summarized for further refinement and synthesis.  
 
Generally, we would like to group marginal-quality waters into three broad categories: 
(1) wastewater generated by domestic, commercial, and/or industrial use, which farmers might use in an untreated, partially treated or treated state 
(2) drainage water generated by irrigated agriculture, 
(3) groundwater containing salts from various sources. 
Some of the issues we would like to address in this chapter are listed below in the form of questions. Please send in your contribution in relation to any of the multiple issues raised below, or if you consider a major issue needs to be added please present this. In your responses please indicate the category of marginal-quality waters you are addressing. 
 
SITUATION/TRENDS/IMPACTS
1.         What is the present global and regional extent of using marginal-quality waters in agriculture (in terms of volume and area under irrigation)? What could be the future extent for their use, and how one could arrive at this estimate?
 
2.         What is the significance of using marginal-quality water in agriculture in terms of social, livelihood and/or other benefits for the communities and society? Which communities use/benefit from marginal-quality waters and what are the gender implications? Do we have figures to quantify the financial (household level) as well as economic impact (society level) of marginal water use? 
 
3.         How could we quantify and value the possible short- and long-term human health and environmental implications of using marginal-quality water in an unregulated manner?
 
4.         What is the productivity potential of different marginal-quality waters compared with freshwater?
 
RESPONSES OPTIONS
5.         What are the efficient and environmentally/health-wise feasible strategies of using marginal-quality waters for sustainable crop production systems? How could we quantify and cost the effects of alternative strategies?
 
6.         What are the possible options of improving the quality of marginal-quality waters?
 
7.         What is the potential of using marginal-quality waters for non-agricultural purposes?  
 
INSTITUTIONS & POLICIES
8.         What are the policy and institutional aspects of using marginal-quality waters in agriculture? 
 
9.         What could be the optimum regulatory framework for using marginal-quality waters, also in a low-income context where water treatment is not feasible?
 
10.       What is your opinion about several guidelines (WHO, USEPA/USAID, FAO) for using marginal-quality waters in agriculture? 
 
We are expecting a diverse set of chapter participants to this discussion. Your comments and contributions regarding these questions would help us develop a set of widely agreed upon key messages that will form the basis of the chapter. Please introduce yourself and your background to the group with your first message posting. It would be most appropriate if you could substantiate your suggestions and inputs by providing supportive evidence in the form of data, graphs, figures, web-based information, and/or literature references. We also encourage you to share the published or unpublished documents that may contribute to this chapter. Please attach such documents with your e-mail containing the message. All contributions used will be acknowledged. 
 
This is a moderated discussion. The moderator will receive all the messages and send them to the whole list. The discussion contributions and support documents will all be available on the following website (from Wednesday 25th ). When joining for the first time the discussion, please introduce yourself and your background to the group with your first message posting. 
 
We look forward with interest to hearing from you.
 
Many thanks 
 
Manzoor Qadir
Coordinating Lead Author of the CA chapter “marginal Quality water” 
  
PS: If you have any problem sending an email please Copy to d.vallee@cgiar.org
Message 2- from pay dreschel- Wednesday 25/5/05 

Pay Drechsel (IWMI) opens up the discussion with some provocative questions following the opening message by Manzoor Qadir. He suggests to work on an “out of the box” approach to preparing a synthesis on the use of marginal waters in agriculture.
---------------------------------------------------------------------------------------------------------------------
Dear colleagues,
A conceptual question, a bit provocative, but I hope others than the organizers will respond and add their thoughts. My name is Pay Drechsel, I am an environmental scientist with IWMI based in Ghana:
 
Your set of guiding questions is very good and comprehensive. Many of them are actually addressed in the very recent IWMI-IDRC-CABI publication on "Wastewater use in Irrigated Agriculture" edited by C. Scott, N.Faruqui, and L.Raschid-Sally. To which extent is it the intention of the wastewater part of your chapter to provide key messages not covered in those 190 pages? 
If the extent is marginal, then maybe just ask the editors to provide you with a summary?
 
What do the other readers of this mailing group expect from (the wastewater part of) this 15 pp chapter of the Comprehensive Assessment? What from the section on saline water? How far should the chapter repeat textbook messages, how much focus on cutting edge? 
 
To answer this we might need to know which target group the CA books have. Insiders? The interested public? The CA should guide "better investment and management decisions", as I read on the website, so are donors and policy makers among the target group? This will certainly steer the content. 
 
 
In their last chapter, the authors of the above mentioned book point at issues, such as aggregate economic assessments, where they did not find sufficient information. Here the CA could ideally try to add value, e.g. if more scientists, like Dr. Minhas (Thanks!), respond to the call with actual data. How can we reach further out? Are e.g. the email addresses of the 2002 E-conference (RUAF-IWMI) on Wastewater use still available? 
 
Best regards
Pay
 
----------------------------------------------------------------
IWMI West Africa Office
International Water Management Institute
PMB CT 112, Cantonments, Accra, Ghana
Location: CSIR (HQ) campus, opposite Chinese Embassy,
Airport Residential Area, Accra
Tel: +233-21-784753
Fax: +233-21-784752
www.iwmi.org
www.iwmi.cgiar.org/africa/west_africa
Message 3- From David Coates – Wednesday 25/5/05  (governance & environment)

Note from the moderator: There is another discussion running in parallel to the low quality one on the chapter on “policy and institution”. As we got a reply to a message sent to that other list from the LQ group, we wish to share one of the message sent in that discussion. (If you want to join the “policy” discussion please send an email to casyn-policies@cgiar.org. (to see the message go to the website policy discussion)
David Coates from the convention of biological diversity sent the following message to the “policy and institution” online discussion but he wishes to share these general ideas also with the low quality group as they look at “demand management options”. He refers to the following questions (asked in the other discussion). 
QUESTION 1. For the region or countries with which you are familiar (please specify), please rank the three most important policy and/or institutional issues that must be addressed in order to achieve sustainable high agricultural water management performance, and explain your reasons.
 QUESTION 2. Please provide examples, with details and/or references for success cases of the following types of reforms (define your criteria for success):
       Giving an effective voice over water management decisions to poor marginalized rural people (including women);
       Sustainable and effective irrigation management transfer (IMT);
       Demand management, e.g. through pricing, water markets, etc.; as well as through non-economic mechanisms even outside the ‘water domain,’ for example rationing electricity, public education, and others;
       River basin organizations (RBOs) that are cost effective and bring about important improvements in river basin management.
 QUESTION 3. Many policy and institutional reforms in developing countries are strongly supported by external donors, multilateral banks, etc. (“donor driven” is sometimes the term used).  There are also cases of internally driven reforms.  Based on your experience, how can external donor agencies effectively use their leverage and resources to build interest group coalitions for effective reform?  Are there other roles external parties can play effectively, and if so what are they, and what are the limits?  Please provide examples with details and/or references if possible.
He introduces himself and opens the discussion by asking whether the question should be flipped so that we are looking at agriculture and water management from an ecosystem-wide perspective. He stresses the importance of governance and the lack of importance attributed to "environment". He offers to provide a set of case studies on "water frameworks" sent in by Parties in response to a CBD request that will be available to the public shortly through the CBD website. 

 ---------------------------------------------------------------------------------------------------------------------

My professional position is as listed below. My background (before the CBD/Canada) was working in many, mainly developing, countries - trying to get better water resources management going. 
 

Professiionally - I need to draw your attention to the CBD and its programme of work on inland waters (ref. Decision VII/4). It is comprehensive - and covers all necessary actions required to achieve the sustainable use of biodiversity of inland waters, including sustainable water use. I will therefore restrict my further comments to those of my personal experience. 
 

First, the CA is dealing with "ways to manage water resources in agriculture". This is not the best start. Although I know the CA is on the right track, we need to look at water use in agriculture within the broader context. Within an "ecosystem" based setting. "Ways to manage agriculture within water resources" would send a better message. Just sounds a bit odd, and "agriculture dominant" the other way around. Put another way - should agriculture be managing water - or such the water resources interests be managing agriculture - by, for example, setting policies for allowed water allocations to agriculture?
 

Regarding question # 1. Although agriculture is a main user of water, the problems of mis-use (or inefficient use) are really not much different to other mis-uses. In my experience there is a systemic institutional problem throughout all countries that I have experienced (including most developed ones). Institutional arrangements for "environmental management" (for which water resources management for terrestrial activities is the major part) are often unclear. At best we get "Environment Ministries" which, if lucky, are only on a parr with the sector Ministries. In most cases, environment is a subordinate interest to more powerful interests (in particular agriculture). A level playing field is the best that can be achieved. Often it is skewed - with environment at the bottom. We need to look at sector activities as users of the environment - which is also shared with other users (including non-formal ecosystem services, including cultural, socioeconomic and just plain conservation). This requires a "supra-Ministry" under which sector planning can occur. In most cases it is not appropriate to elevate existing "environment" Ministries to this level (partly because of political problems, rivallry etc., and also because most do not have the capacity to function this way). The problem is similar, but compounded, for water. In many countries I have never been able to figure out just who is managing water - possibly because nobody is. In short - sectors need to adopt ecosystem based planning - but who is the referee?
 

The problem can be illustrated with the CBD work programme for inland waters. The Parties have put a strong emphasis on implementation (rightly). But just who is implementing it for water? In most countries this is not at all clear.  Those who have an impact on water resources need to implement the work programme and its principles. This is not "environment" interest groups. It must be adopted by the sectors. I do not feel we have reached through to that level yet. 
 

A second important issue is related and refers to governance systems for resource use. Agriculture, and other extractive users of water, do what they do because there is often no effective governance system in place. We need one which includes the participation of all stakeholders and in particular low income groups and non-agricultural users of water. Ecosystem based approaches (which is what the CA is trying to achieve) require effective governance systems which include fair and equitable participation of all ecosystem interests. Without that, sector based thinking will continue.
 

We also have a serious problem with "valuations" of goods and services - in this case, making "economic" comparisons for different water uses. For example, there are many case studies showing that wetlands are more valuable as they are than after conversion to agriculture (see the Millennium Ecosystem Assessment for some good examples). However, I'm not convinced the problem is so much the "valuation" - but the process by which decisions are made. Again - governance. In short - if you want to know the value of a wetland to local people - ask them to value it - don't figure it out through a remote scientific/economic exercise. 
 

[ I don't know how many points that is - but another that springs easily to mind is agricultural and water subsidies - most of which are perverse. It's bad enough when agriculture inefficiently uses water - but considerably worse when it gets subsidies for doing so. Politics and subsidies go hand-in-hand I'm afraid - but it really is quite simple. Subsidise farmers (if necessary politically) for doing good things - not bad. Most farmers would agree]. 
 

Ref. Question # 2. There are many case studies on these issues - but I'll leave that to people closer to the ground on this than me. I would however draw attention to the need to build upon what progress the MA has made and use that to further the CA. There are existing chapters on both water and agriculture and the Synthesis report by Ramsar is a good source of information and guidance.
 

Regarding RBOs - I have experience working with the Mekong River Comission but would not be comfortable doing such an analysis (although they might directly) [and what does "cost effective" mean?]. I would draw your attention to the River Basin Initiative (http://www.riverbasin.org/ev_en.php), a joint initiative of the CBD and Ramsar, who are better placed to supply info. on this. 
 

Ref. Question # 3. The problem of donor driven development is not limited to agriculture. I think that donors, generally, have the same problems with approaches as at the national level (see above). Donor support (ref. agriculture and water) should be framed within an ecosystem approach. Not easy - but doable. Support should also be linked to institutional reform. "Good Governance" should be a condition for all aid. I do not mean that donors should necessarily aim to drastically change political systems (although that may be a reasonable objective on occasions) - but if donor funds are to be spent wisely, and to achieve common objectives, then there must be effective resource governance systems in place. 
 

I have not helped with case studies have I? Nor references. Just general preaching - but not without just cause. Many relevant case studies are availbale through the MA. I do however have on hand a set of case studies on "water frameworks" sent in by Parties in response to a CBD request. These give good examples of broader based planning for water resources under which the CA objectives fit. They will be available shortly publically through the CBD web-site - if delayed please remind me and I can probably send them to you beforehand. 
 

Regards,
 

David 
  

 

David Coates
Programme Officer - Inland Waters
U N E P - S C B D
(Secretariat - Convention on Biological Diversity)

413, rue Saint-Jacques, Suite 800
Montréal. Quebec, CANADA H2Y 1N9

Tel. (1) 514 2882220 - Fax. (1) 514 2886588

e-mail: secretariat@biodiv.org 

www.biodiv.org
Tel. (direct) (1) 514. 2878715

e-mail (direct): david.coates@biodiv.org
Message 4- from Safwat Abdel-Dayem- 4- Thursday 26/5/05  (reclaiming drainage - reply to message 3)
Safwat Abdel-Dayem from the World bank introduces himself and reacts to the comments of David Coates (message 3. He suggests an integrated approach to drainage in irrigation systems.
He offers two references that will be made available on the CA -website (documents)
---------------------------------------------------------------------------------------------------------------------
First I would like to introduce my self. My current official position is as listed in my signature below. Through my professional career I was involved primarily in the area of agricultural drainage both in my home country (Egypt) as well as in many other countries directly when I was working for FAO and recently for the World bank and indirectly through working with my colleagues of the Drainage Working Group of the International Commission on Irrigation and Drainage (ICID). Reuse of agricultural drainage water for irrigation is as a research subject and practice was major part of my work when I was working for the Drainage Research Institute, and later for the Egyptian Public Authority for Drainage Projects. It may be worthy to mention that Egypt implement a formal program of drainage water reuse which is now reusing about 4.0 billion m3 per year and is planned to go up to 7.0 billion m3 per year by year 2107.  I am glad to participate in this on-line CA discussion.
 
In my first e-mail I would like to comment on the first message received - thanks for David Coates - as it may shape our discussion. I  agree  100% with David that agricultural water has to be managed from a broader context. I am sure that many professionals around the world also agree with him. The point is to have a framework and tools that help the people on the ground to implement this framework.  
For this exact purpose the World Bank produced over the past three years the integrated approach DRAINFRAME based on functions- values analyses of the resource system at the landscape level. 
         Integrated in the sense that economic, social and environmental aspects are taken into account when proposing an intervention. 
         Strategic in the sense that it offers alternatives for decision-making at higher levels. 
These alternatives are guided by stakeholders' perceptions and by the national interest in achieving sustainable development. This can help avoiding costly mistakes and providing additional input to the technical, operational and institutional measures that are needed to guarantee the sustainability of the proposed intervention. The DRAINFRAME approach has all characteristics of an integrated Strategic Environmental Assessment. Being developed from a natural resources perspective the approach is applicable for planning any intervention for managing water and land. I invite the participant to learn more about the approach by reading the report "Reclaiming Drainage: toward an Integrated Approach" which could be downloaded
from the website http://www.worldbank.org/irrigation-drainage
 
Number of new World Bank irrigation and drainage projects has used or are currently using DRAINFRAME in there planning to a varying extent of depth. The approach has been welcomed by the stakeholders every where as well as by government agencies who are promoting reform policies and integrated approaches in natural resources management. The attached case study  was the first experience to applying the DRAINFRAME approach in practices. The project is an Integrated Irrigation Improvement project in the Nile Delta in which Drainage Water Reuse is an important component.  It was a good experience which  helped even to improve the approach as being applied in another two projects in Egypt and Pakistan. The issues of governance and institutional capacity to manage the proposed interventions are streamlined in the analyses which is driven by strong stakeholder participation.
 
(See contributed document “Rapid Assessment Study Towards Integrated Planning of Irrigation and Drainage in Egypt – Natural Resources Perspective, Working Paper by Jan Hoevenaars and Roel Slootweg, November 2004 (IIIMP-DrainframeAnalyses.pdf) on the CA -website (documents)
 
Having said that, which reflects my full agreement with David, I would prefer that we stick to and focus on the set of questions proposed by the moderator and learning about the global extent and significance of ruse of marginal water in agriculture (SITUATION/TRENDS/IMPACT). By learning the world experience about the impacts - positive and negative - we could then refer to and discuss the approaches that promote more sustainable practices in this specific area where marginal water is gradually taking a significant role in water supplies for agriculture in an increasingly growing scarcity of the fresh resource and competition between different use sectors. We may all agree that this is the case but we lack quantified information at country and regional levels and in the mean time the unplanned reuse of marginal water is increasing without control in many countries with serious social, economic, and environmental consequences. Then the ideas about the broader perspective and integrated approaches will naturally flow into the discussion through answering the following questions.
 
Best regards.
 
 
Safwat Abdel-Dayem
Drainage Adviser
-------------------------------------------------------
The World Bank, ARD, Mail Stop MC5-515,  1818 H Street, NW, Room No MC5-719,
Washington DC, 20433
Phone: (202)473-8486, Fax: (202) 614-0932, E-mail:sabdeldayem@worldbank.org
http://www.worldbank.org/irrigation-drainage
Message 5 - From From Dennis Wichelns- Thursday 26/5/05  (economics of marginal water resources)
Dennis Wichelns from the USA reacts to the set of questions of Manzoor Qadir (message 1). He suggests to look first at the economics of “marginal water use” and would be interested to get inputs from the participants on describing private and public costs and benefits of the low quality water resources (saline, waste water and drainage). 
-------------------------------------------------------------------------------------------------------------------------
Greetings, 
 
I am happy to begin participating in the online discussion regarding the use of marginal quality waters in agriculture. I have read the questions posed by Manzoor and I have reviewed some of the background materials available on the IWMI website and from other sources.
 
I propose that we consider developing an economic model that describes the use of marginal quality waters in agriculture. We can begin rather simply by describing the private and public costs and benefits of using marginal quality waters. 
For example, small-scale farmers in urban and peri-urban areas use marginal quality waters to produce crops for revenue and to sustain their livelihoods. There are private and public costs of using marginal quality waters in that setting. There are also public benefits if the farmers provide the unintended service of "disposing" wastewater. Describing private and public costs and benefits would enable us to begin examining strategies for maximizing the sum of benefits, while minimizing the sum of costs.
 
This exercise would be helpful also from a policy perspective. Public agencies might need to intervene with regulations or incentives when public costs are substantial. It will be helpful to identify the ways in which public costs diverge from private costs, just as we do with many types of environmental problems or externalities.  The exercise of listing private and public costs and benefits probably can be performed very well with the participation of such a wide range of specialists in this working group.
 
We might consider inviting participants to contribute statements describing private and public costs and benefits. Contributions might be very general or case-specific. I offer the following general statements as examples.
 
Private Costs
==================
The farm-level cost of pumping drain water from a below-grade ditch into a surface irrigation canal or ditch.
 
Any sickness that results from farmer contact with the marginal quality waters.
 
Private Benefits
==================
The net returns from the sale of vegetables produced using wastewater for irrigation.
 
Public Costs
==================
Any sickness that results from consumption of vegetables that contain undesirable constituents taken up from the wastewater.
 
Any pollution of surface water streams or groundwater caused by irrigation with the marginal quality waters.
 
Public Benefits
==================
The avoided cost of treating or disposing marginal quality waters that farmers divert and use for irrigation.
 
Any employment of previously unemployed workers, if that employment is made possible by irrigation with marginal quality waters.
 
Any reduction in public support programmes for low-income farmers, if those farmers are able to generate income through the use of marginal quality waters.
 
Thank you very much.
 
Best regards,
 
Dennis
 
--------------------------------
Dennis Wichelns
Phone:  559-278-4629
Email:  dwichelns@csufresno.edu
--------------------------------
 
Message 6 - From Chris Scott- Thursday 26/5/05 (land/water relative importance of marginal water use)  

Chris Scott From IWMI-India suggests to look at the extend of marginal water use and the relative importance of waste water and saline waters. For him the main challenge is salinization resulting from irrigation.
---------------------------------------------------------------------------------------------------------------------------------
 

My name is Chris Scott, with the International Water Management Institute in Hyderabad, India and previously in Guanajuato, Mexico.  In both locations we are researching urban wastewater used for irrigation in urban and peri-urban agriculture, as well as following the trends in irrigation/ salinity issues.  IWMI also has cumulative experience on marginal quality water use in West Africa, Pakistan, Central and West Asia, and Southeast Asia.
 
In terms of land area and water volume affected by marginal quality irrigation, the main challenge globally is salinization resulting from irrigation (primary salinity as mentioned in the typology below, which should not just be restricted to groundwater but include surface water; as well as secondary salinization--here drainage water too plays an important role).  From this land/ water magnitude perspective, wastewater irrigation is the second-rank challenge.
 
However, from two other perspectives, I would submit to the group for discussion that these priorities need to be inverted.  In other words, when considering human health and environmental risk, wastewater irrigation becomes the top priority, and saline/ marginal quality water is the second-rank challenge.  This prioritization is reinforced by the very rapid growth in wastewater irrigation globally, resulting from the combined effects of urbanization (expansion of urban infrastructure including water supply and sewerage) and population growth.
Christopher Scott 
Director - Asia 
International Water Management Institute 
IWMI c/o ICRISAT Patancheru, AP 502 324 INDIA 
tel.: +91 (40) 3071-3739, -3735 
fax: +91 (40) 3071-3074, -3075 

Message 7 – From Blanca Gimenez – Thursday 26/5/05  

B lanca Gimenez de Mexico react to the message of Pay dreschel (2) and Chris Scott (6). She develops the issue of marginal quality and suggests to follow up denis Wichelns idea (5).
---------------------------------------------------------------------------------------------------------------------------------
Hello everybody

My name is Blanca Jimenez. I have being working on water and sludge reuse for several years and the past 10 specifically for agriculture. I work in the university of Mexico (UNAM) as researcher, and as a part of this I have being acting as consultant for the Mexican government.

As Pay mentions, there is a lot of information concerning the use of “marginal” water, but not still enough. A more detail panorama in the use of wastewater, treated (and to which extent), saline water, fresh polluted water, naturally polluted water, etc) is needed. Particularly the use of water (wastewater, effluents and fresh water) polluted with microorganisms. But the main problem to get this information, in any kind of country, is and will be that most nations will never provided it because of the fear of suffering economical penalties when trading their products.

I agree with Chris, that from the human health perspective, wastewater is more “marginal quality” than  saline water. But, is not the term “marginal” quality too broad and even with a very negative connotation. There are several classes of water that can be called “marginal” quality. Maybe to define the term “marginal quality” will help us but maybe not, because:

a) Can it be say that a wastewater used to irrigate in a region where its use is notoriously improving the local conditions (health, nourishment, economical, etc)  is a “marginal quality” water. 

b) Would it be appropriate for somebody to classified a treated wastewater to a reasonable level  as “marginal quality” water if it does not fulfill the Title 22 or the non measurable 0.1 HO/L proposal from the WHO?

c) Can a treated wastewater not containing noxious microorganism or substances but having organic matter or nutrients be classified as a “marginal quality water”. Paricularily in this example if treated wastewater is well treated but only contains P, it could be a marginal quality for a Scandinavian person but not for a tropical one, and in both cases there are no side health effects 
 

And we could continue the questions using Denis inputs
 

Blanca
Message 8-from Sasha Koo – Friday 27/5/05- (data on marginal water use & issues)

Sasha Koo from FAO brings in data on marginal quality waters in agriculture and comments on the critical issues today.
She refers to a recent document by FAO “irrigation and drainage paper 61”. She concludes on “as there is no one solution that fits all, the right mix and combination of alternatives to meet water demands need to be analyzed in an integrated manner addressing the multifaceted issues confronting each situation”
---------------------------------------------------------------------------------------------------------------------
Dear Colleagues,
Under the critical issues for discussion put forth by the CA framing question on global and regional figures, some data on marginal-quality waters in agriculture submitted to FAO by member states are shown at FAO’s wastewater database http://www.fao.org/landandwater/aglw/waterquality/dboverview.stm.  Most of the information came from the Near East Region and Latin America, and updates are anticipated through the establishment of regional networks and sharing of inter-regional information. The value of marginal-quality water use has a place especially for water scarce regions. Many of the countries in the arid and semi-arid regions are already exploiting more than 40% of their renewable resources (AQUASTAT 2002). Irrigated agriculture, which represents the bulk of the demand for water in these countries, is also usually the first sector affected by water shortage and increased scarcity, resulting in a decreased capacity to maintain their per capita food production while meeting water needs for domestic, industrial, and environmental purposes. To sustain their needs, these countries need to focus on water allocation strategies that maximise the economic and social return of limited water resources, and at the same time enhance the water productivity of all sectors.  

In this context, water resources of marginal quality such as saline groundwater, drainage water and treated wastewater has become an important issue, especially for irrigated agriculture in the arid and semi-arid zones of water scarce countries. Even desalinized water is becoming more valued as an option in a few water scarce countries and small island developing states with readily energy availability. Certain countries are already using 100% of the treated wastewater for irrigation, domestic and industrial applications. The total land irrigated with raw or partially diluted wastewater is estimated at 20 millions hectares in fifty countries, which is approximately 10% of total irrigated land (UN World Water Development Report 2003).  However, all these seemingly promising options for water scarcity have potential environmental and health implications and technical constraints if improperly managed, poorly understood, and their trade-offs not fully considered.  


The FAO has published in the Irrigation and Drainage Paper 61 the framework for planners, decision-makers and engineers on the reuse of drainage water and the approach to impact assessment of the different options.  For wastewater reuse, WHO and FAO are currently updating the guidelines for the safe use of wastewater which incorporate a risk-benefit approach where the assessment of tolerable risks takes place before setting of health targets.  This framework allows more flexibility to countries in adapting what would be available and achievable in the context of local social, economic and environmental factors.  In addition, the interface between wastewater use and poverty in the political context and international development targets is mentioned with expanded sections on risk analysis/management, revised microbial guideline values and further elaboration of chemical contaminants, inclusive of pharmaceutics and endocrine disrupting substances, health impact assessment, and wastewater use planning strategies at sub-national levels.  Lastly, on the issue of desalination technology, although economically unfeasible for developing countries and with brine disposal issues, it may be the only option for freshwater resource in island states and arid countries.  This has been much explored by the MENA countries and is a well-established technology for urban water supply.  It is also the main source of potable water in the Gulf countries as their associated energy costs are low. Desalted brackish water and sea water are also being applied in certain countries for high-value crops. Furthermore, water desalination can also be crucial in emergency situations, where water supply has been affected by salinity, as in cases of sea water intrusion which occurred, dramatically, during the recent tsunamis in the South and Southeast Asia. The issues in regard to desalination has been disseminated to FAO Member States with a publication due by the end of this year where various issues are discussed: understand and analyse the current situation of water desalination technologies and their associated costs; environmental impacts and externalities; the economic feasibility for agricultural applications; institutional financial arrangements; and cost/benefit comparison between water desalination and treated wastewater re-use for irrigation.

In summary, as there is no one solution that fits all, the right mix and combination of alternatives to meet water demands need to be analyzed in an integrated manner addressing the multifaceted issues confronting each situation.  
  

Sasha Koo-Oshima 
Water Quality and Environment Officer 

The Food & Agriculture Organization of the United Nations 
Viale delle Terme di Caracalla, Room B-729 
00100 Rome, Italy 

Tel (39) 06 5705 3798  Fax (39) 06 5705 6275 
www.fao.org/landandwater/aglw/waterquality/overview.stm 
Message 9- from Wim van der Hoek- Friday 27/5/05 (WHO directive on waste water)

Wim van der Hoek brings in the discussion a health perspective and recent development with respect to the WHO guidelines for safe use of wastewater.
---------------------------------------------------------------------------------------------------------------------

Dear list members,

As requested I will first introduce myself. I am Wim van der Hoek, trained as a medical doctor and epidemiologist. Until September 2001 I worked as Theme Leader of the Health and Environment Theme at the IWMI HQ in Sri Lanka. I am still affiliated with projects on health impacts of wastewater use in agriculture and aquaculture in a number of countries, including Pakistan, Vietnam, Cambodia, and Ghana.  

As a start I would like to draw the attention of the list members to recent developments with respect to the WHO guidelines for safe use of wastewater. 

The major challenge in the use of wastewater in agriculture is to optimise the benefits of wastewater as a resource (both the water and the nutrients it contains) and to minimise the negative impacts on human health. There is sufficient epidemiological evidence that infection with intestinal helminths pose the major human health risk associated with the agricultural use of untreated urban wastewater. In those countries where sewage is used to feed fish, there are important risks for infection with flukes. Foodborne trematode (fluke) infections are a serious and growing public health problem with an estimated 40 million persons worldwide affected. Transmission to humans occurs mostly via consumption of raw freshwater fish and aquatic plants. The international WHO guidelines for the safe use of wastewater and excreta in agriculture and aquaculture (Mara and Cairncross 1989) are currently being revised. In fact, the final review of the new WHO guidelines on use of wastewater in aquaculture and agriculture; use of human excreta and use of grey water (household wastewater without human latrine input) will take place 13-17 June 2005. I can send the draft (unpublished) documents to those who are interested.  

International guidelines for the safe use of wastewater in agriculture are addressed primarily to water and health regulators, policymakers and their advisors, to assist in the development of national standards. For a long time, guidelines and standards for water-related human health hazards have been based on technical feasibility of providing treatment and on zero-risk concepts. However, setting targets that are too high can be counterproductive; they may be ignored if they are not attainable. National standards should therefore reflect national conditions, priorities and capacities to improve water supplies. The revised guidelines are based on epidemiological studies on excess risk of infection attributable to the use of wastewater and quantitative microbial risk assessment models (Blumenthal et al. 2000). They consider the risk for disease, not just the presence or absence of pathogens or chemicals in the water. 

The revised WHO guidelines are the first international guidelines to recognize that in many situations where wastewater is used in agriculture, effective treatment of wastewater may not be available for many years. Guidelines must therefore be practical and offer feasible risk management solutions that will maximize health protection and facilitate the beneficial use of scarce resources.

Wim van der Hoek

w.vanderhoek@compaqnet.nl
References:

Blumenthal, U.J.; Mara, D.D.; Peasey, A.; Ruiz-Palacios, G.; Stott, R. 2000. Guidelines for the microbiological quality of treated wastewater used in agriculture: recommendations for revising WHO guidelines. Bulletin of the World Health Organization, Vol. 78, pp. 1104-1116. Full text paper can be downloaded from http://whqlibdoc.who.int/bulletin/
Mara, D.; Cairncross, S. 1989. Guidelines for the Safe Use of Wastewater and Excreta in Agriculture and Aquaculture. World Health Organization, Geneva.  The executive summary can be downloaded from http://www.who.int/water_sanitation_health/wastewater/en/index.html
Message 10- from Peter McCornick- Friday 27/5/05- (salinization; Jordan)
Peter McCornick, with IWMI, reacts on the scope the Low quality chapter should have ; he stresses upon the stress due to salinisation. He will share a report on a Jordan that will be made available on the website of the discussion (Monday 30). To follow the discussion and contributions  
---------------------------------------------------------------------------------------------------------------------
Dear All:

My name is Peter McCornick, with IWMI, presently on secondment to USAID in Washington DC and soon to relocate to IWMI’s Asia office in New Delhi.  My first exposure to “marginal quality water” was, I suppose, with irrigation systems in eastern Indonesia where the water source was from volcanic lakes.  I subsequently worked on wastewater irrigation/wastewater treatment in Asmara, Eritrea; and wastewater reuse in Jordan.  At USAID I was the activity manager for the international chapter of the recently publish USEPA/USAID water reuse guidelines.  

www.epa.gov/ORD/NRMRL/pubs/625r04108/625r04108chap8.pdf

As I am going to be at the workshop in France in a couple of weeks I would rather leave the floor open for others to share their ideas and thoughts on the questions posed.  However, as I am going to be traveling next week and most likely unable to follow the discussion, there are a couple of things I wanted to add to the points made so far.

I agree with Safwat with regards to not getting too side-tracked with addressing this topic in the wider context.  I expect that the book will set the stage with regards to the setting that we are considering this topic in and the need to ensure that we integrate into this.  I would like to draw your attention to some of the work we did in Jordan where we were looking at wastewater from a basin perspective, and the impacts on the downstream agriculture.  Despite the complexity of the water quality situation, salinity continues to be the major threat to agriculture, as Chris has mentioned already.  However, there are other concerns, including health and the threat to both local and regional markets that has had significant impacts on the economy.  There are a series of reports on this work.  I will send the main report to Domitille in a separate e-mail.  I would also draw Dennis’ attention to the economic study (Shaner, 2001).  There is also further work being done on this basin under the comprehensive assessment that is quite relevant to this discussion.  Finally, I will email a copy of the international chapter from the USEPA/USAID guidelines.

Best regard for now.

Peter

-- 

Peter G. McCornick, PhD, PE

International Water Management Institute

Tel: 202 712 0633
Message 11- From Liqa Raschid – Saturday 28/5/05 – (waste water)

Liqa Raschid joins the discussion and brings in the waste water perspective in and proposes some key messages on waste water. She provides 4 documents that are posted on the web. 

Hi, 

I am a wastewater person so this is a contribution on the wastewater use side. I am attaching herewith the document on the synthesis of the IWMI-RUAF e-conference on  wastewater use that took place in 2002 as it provides some insights into the issues. This may have something for the key messages.  

I have been involved in the writing of both the above and the IWMI-IDRC-CABI Book that Pay mentions. The introductory and conclusion chapters of the latter tried to synthesize the issues around wastewater use in agriculture with an important focus on untreated wastewater use as well because the issues around such use are distinctly different to those around treated wastewater or saline water use.  

Some of the message we should try to get across in the synthesis chapter in relation to wastewater use are: 
(1) that one can typify such use through  a typology, but what is important is that using this typology as a guideline, a country wise  understanding of the way wastewater becomes an irrigation water source is essential to make the right policy recommendations and decide the options for use

(2) I agree with Chris that the issue of extents and significance should not be viewed in terms of land areas and numbers, but rather in the context of impacts. Through the CA 30 city study on irrigation practices (project document is on this website) we have got an understanding of the drivers of the practice. In terms of areas irrigated or people involved in many case it is not significant when compared with clean water irrigation in many countries where irrigated agriculture takes place. But in terms of the implications ie why such practices occur, you have issues like poverty, inaccessibility, lack of availability of water resources, poor urban wastewater management, ineffective enforcement of environmental and pollution control legislation etc. These in turn imply that something has to be done, but the solutions are not just in protecting the farmers and the consumers from products grown with wastewater, but also in getting policy makers and planners to address the more fundamental issues leading to the practices. More people are actually starting to think out of the box about this. 

As an aside I must mention that increasingly due to urbanization one is finding that the ‘quality’ of ‘clean’ irrigation water is deteriorating, so unknowingly, water which does not meet the stipulated standards for treated wastewater for re-use, is being used for agriculture!!!  This calls for a complete shift in thinking of what is clean and what is dirty irrigation water.

After writing the above message I read Sasha’s contribution quoting the 20 mill ha which I have seen before as well. I have always been impressed by this figure but am never sure how this estimate was arrived at. Does anyone know? 

Sasha Koo wrote “The total land irrigated with raw or partially diluted wastewater is estimated at 20 millions hectares in fifty countries, which is approximately 10% of total irrigated land (UN World Water Development Report 2003).  However, all these seemingly promising options for water scarcity have potential environmental and health implications and technical constraints if improperly managed, poorly understood, and their trade-offs not fully considered.” 
Liqa

Liqa Raschid-Sally 
Senior Researcher
IWMI West Africa Office
International Water Management Institute
PMB CT 112, Cantonments, Accra, Ghana
Location: CSIR (HQ) campus, opposite Chinese Embassy,
Airport Residential Area, Accra
Tel: +233-21-784753
Fax: +233-21-784752
Email: l.raschid@cgiar.org 
http://www.iwmi.cgiar.org/africa/west_africa/index.htm
Wastewater Agriculture Research at IWMI http://www.iwmi.cgiar.org/health/wastew/index.htm) 
Message 12- from Chris Scott – Saturday 28/5/05 (rep to 7, 8 & 9)
Chris Scott reacts to Blanca (7) on definition, and to Sasha Koo (8) and Wim van der Hoek (9) on the use of guidelines as management tools . 
---------------------------------------------------------------------------------------------------------------------
I would like to react to discussion points raised by Blanca Jimenez (on the connotations of "marginal" or "waste" water), and by Sasha Koo and Wim van der Hoek (on guidelines for wastewater use).

Additionally, I would like to point out that the book Pay Drechsel mentioned (WASTEWATER USE IN IRRIGATED AGRICULTURE: Confronting the Livelihood and Environmental Realities, 2004, Edited by Christopher Scott, Naser I. Faruqui, and Liqa Raschid) can be downloaded from:

http://web.idrc.ca/en/ev-31595-201-1-DO_TOPIC.html

or purchased from:

http://www.cabi-publishing.org/

Blanca, when referring to urban sewage (treated or untreated) I prefer using the word "wastewater," which distinguishes it and perhaps places greater priority on its management than using "water reuse."  This is partly alluded to in the replies to Dennis by Safwat and Peter that context issues, while important, may distract us from managing the actual resource we need to focus on.  IE, water reuse is a larger integrated water resources management process but it doesn't offer us much by way of specific management techniques to increase the water and nutrient value of wastewater (as you point out) or mitigate health and environmental risks (as noted by a number of discussants).

Sasha and Wim, I agree that guidelines and their modification/ updating are important management tools; however, I am not overly hopeful that guidelines alone will have much impact in the kinds of contexts where urban wastewater continues to be use untreated for irrigation.  Here, working with urban and peri - urban officials and department, outreach, and orienting producers on the risks to themselves and to consumers at large, will in my view have more impact.  Having said that, I do agree that there is a sea change in the way wastewater is viewed.  I have written earlier on the analogy to the "Just say NO!" approach to drug use that prevailed (and still does in many cases) for wastewater.  It is essential to engage policy makers, users, and consumers.  So, while revised guidelines (and increasing their application is important), we should also strongly advocate other (more participatory) approaches in the management approaches we recommend. 

Chris
Message 13- from M. Bybordi- Saturday 28/5/05 (costs/benefits of marginal water; Iran)
M. Bybordi comments on the cost/benefit analysis of marginal water use and give elements on the situation in Iran. 
For M. Bybordi : Could you give us more details about your work, experience? If you have any materials about Iran case it would also be useful.
---------------------------------------------------------------------------------------------------------------------
This is a very interesting and intriguing matter when you mix water management, with economics and Cost benefit (C/B) analysis, it becomes explosive and the results may lose touch with reality. As a matter of fact almost all the developed world built their water resources, irrigation, and drainage infrastructure without regards to C/B analysis and economics in strict sense.  The only reason behind that amazing development was the need of the people and governments, and they succeeded albeit some disturbance in the environment which was of no concern then and shouldn’t be taken too seriously and in a prohibitive capacity now. the current economic approach of the world Bank or other lending agencies are obsolete and antiquated, belonging to the World war ll era where they meant mainly for the development and rebuilding of the industries destroyed during the second world war in Europe and to lesser extent in other affected areas. Regarding the use of marginal water, I would like to say that we in Iran (Persia), have been using it since the time immemorial. 
The average EC of our surface water is l.5dS/m,and that of groundwater varying between l, and 30,and still vital in irrigating 7 million hectares annually under staple crops and orchards, so much so that we are self-sufficient in food. It seems apposite now to declare once and for all whether the tensions arising from salinity, water shortage, inadequate fertilizers , management, and.....are algebraically additive or they affect the crop growth and yield differently, even if they have identical weight?

To sum up, I believe that the developing world should develop and utilize all their water resources, and if pressed for money they should have some realistic economic tool to rank and prioritize their projects, with due respect to mother nature where the people come first.

Yours sincerely

M.Bybordi

Message 14- from Wim der Hoek – Sunday 29/5/05 (importance of wastewater for food production) 
Message from Wim van der Hoek on global extent of wastewater use.

Data on global extent of use wastewater and other marginal water categories in agriculture are still scanty and unreliable. 

There are a few nation-wide assessments available but data from different countries could only be compared and aggregated if a common typology of wastewater is used (van der Hoek 2004).   

From our assessments in Vietnam (Raschid-Sally et al. 2004) and Pakistan (Ensink et al. 2004) we realized that the amount of water was small compared to the total amount needed in these countries for irrigation. 

However, the importance of wastewater for food production is much greater than the amounts of water would suggest.  

The nationwide survey in Pakistan showed that an estimated quarter of all vegetables grown in the country are irrigated with untreated urban wastewater and that these vegetables cultivated close to the urban markets were considerably cheaper than the vegetables imported from more distant places (Ensink et al. 2004). In Pakistan, wastewater is a very reliable source of water for farmers in peri-urban areas. It improves food security for the urban population, especially with respect to micronutrients contained in vegetables. 

A study by the Ministry of the Environment of Cambodia estimated that 20% of the total daily vegetable consumption of Phnom Penh is from aquatic vegetables that are grown in wastewater-fed ponds close to the city (Muong, 2004).

Ensink, J.H.J.; Mahmood, T.; van der Hoek, W.; Raschid-Sally, L. 2004. A nationwide assessment of wastewater use in Pakistan: an obscure activity or a vitally important one? Water Policy, Vol. 6, pp. 197-206.

Muong, S. 2004. Avoiding adverse health impacts from contaminated vegetables: Options for three wetlands in Phnom Penh, Cambodia. Ministry of Environment, Cambodia.  

Rachid-Sally, L.; Doan Doan Tuan; Abayawardana, S. 2004. National assessments on wastewater use in agriculture and an emerging typology: the Vietnam case study.  

Van der Hoek, W. 2004. A framework for a global assessment of the extent of wastewater irrigation: The need for a common wastewater typology. 

The last two references both in: Scott CA, Faruqui NI, Raschid-Sally L, eds. Wastewater Use in Irrigated Agriculture: Confronting the Livelihood and Environmental Realities, CAB International, Wallingford, UK.

Wim van der Hoek, MD, MSc epidemiology

Consultant Water & Health

Bierstalpad 37

1121 JK Landsmeer

Netherlands

w.vanderhoek@compaqnet.nl
Message 15- from Akica Bahri – Sunday 29/5/05 (raw wastewater; steps to be taken)
Message from Akiça Bahri.
Hi, 

 

I am Akiça Bahri. I am presently working at the National Research Institute for Agricultural Enginering, Water and Forestry in Tunis (Tunisia) and should soon move to IWMI's Africa office. I have been working several years on irrigation with brackish and reclaimed water and land application of sewage sludge. I already sent some comments to Qadir Manzoor but I don't know if he has received them.

 

I think that we have to be careful in awarding some degree of legitimacy to the use of raw wastewater. This will increase the existing disease burden and especially to the poor. We also have to be aware that (1) an agricultural market is developing with large amounts of agricultural products (vegetables, fruits, etc.) imported and exported among different countries; (2) tourism’s development might be jeopardized in the long term by disease outbreaks linked to wastewater mismanagement; (3) there is a growing concern of consumers about the food quality and health hazards; finally (4) unfair competition among farmers should be avoided. 

 

Intermediate steps to mitigate the negative impacts of raw wastewater application should be taken (crop restrictions and standards for effluent reused for irrigation and other uses, source control of contaminants, application of appropriate irrigation, agricultural, harvest and public health practices that limit risks, extension and outreach activities to all stakeholders, upgrade the effluent quality from treatment plants).

 

A medium-term goal should be prohibition of all irrigation use of untreated wastewater.

 

Higher yield production and income using wastewater should be weighed against diseases, work day losses, epidemics and even, in certain cases, mortality. It would be important to agree on what is an acceptable risk for the exposed populations.

 

Concerning the quality of "conventional" waters, it is more and more recognized that most of them have a certain percent of wastewater and that they are already recycled a certain number of time. It is almost impossible to use water just once. The question is what proportion of wastewater is "acceptable" without" health issues. 

 

I have been attending an interesting meeting in the US in the Monterey area. The vegetable and strawberry farmers in Castroville who use reclaimed water (which complies with Title 22 requirements) for several years were quite suspicious of the quality of Salinas River water as a supplemental source for their crops. They wanted assurances that it would be properly treated and not cause some problem that would harm the good reputation of the recycled water. 

 

The 20 million ha was again reported in the draft WHO guidelines (revised version):

Hussain et al. (2001) estimated that at least 20 million hectares in 50 countries are irrigated with raw or partially treated wastewater.

Hussain, I., Raschid, L., Hanjra, M., Marikar, F. and van der Hoek, W. (2001). A Framework for Analyzing Socioeconomic, Health and Environmental Impacts of Wastewater Use in Agriculture in Developing Countries, Working Paper 26. International Water Management Institute (IWMI) Colombo, Sri Lanka, 23 p.

 

Akiça
Message 16- from Samia El Guindy – Sunday 29/5/05 (additional focus in the group)
Message from Samia El Guindy.
First, I would like to introduce my self, my name is Samia El Guindy, and my experience is in the field of Land Reclamation and Water Quality. I work at the Ministry of Water Resources & Irrigation, in Egypt.

The concept of reuse of marginal water in agriculture is a hot issue in water management all over the world and is debatable because of the pollution issue. As an example drainage water is considered an important water resource for agriculture in Egypt. In order to use it in agriculture, it is mixed in the irrigation system with fresh water. The drainage system from which the water is lifted to the irrigation system collects the effluents from sewage systems and industries. Treatment of these effluents is not yet implemented on a large scale due to fund limitation. This drainage water pollution causes water quality problems and health hazards which in general require more attention.

In this concern, I found that the questions raised by Dr. Manzoor are very interesting and addressing a wide variety of important issues. However, I am with the opinion that the group should also focus on:

Be exposed to new and low cost technologies of wastewater treatment which could be used for rural areas in developing countries (because of limited financial resources);

Include institutions framework which may contribute to some solve water quality problems such as stakeholder’s involvement and full participation of water users at various levels of water quality management

I believe that, If the participants give some attention to these points which is lacking in many situations involving Egypt, the outcome could be drawn out and used as a base in the developing countries. Moreover, if we consider the different mitigation measure in the field of water pollution and its impacts, another dimension could be added to our discussion. 

I am confident that my proposal will find response from the participants 

Looking forward to attend the workshop.
Thank you and best regards,

 

Dr. Samia El Guindy

Message 17 – from Stephanie Buechler  – Monday 30/5/05 (tandem focus)
Message from Stephanie Buechler. 
Hello, my name is Stephanie Buechler, consultant to the International Water Management Institute. I have conducted research on farmers who use wastewater in Irapuato, Mexico and Hyderabad, India.  I have enjoyed reading your discussion notes. 
 I would add that focussing discussion on private and public benefits of wastewater needs to be done in tandem with an examination of wastewater quality and quantity as dynamic (changing over time) and as influenced over time by many different actors.  Instead of taking wastewater quality in a given urban, peri-urban and rural area as a given, efforts might then be undertaken to improve its quality so that private and public benefits improve and costs are reduced.  To achieve this, the different political, economic, social and bio-physical causes (at the micro, meso and macro levels) of any deterioration in the wastewater quality need to be made a focus of multi-disciplinary research as well as incorporated as important components of feedback given to potentially influential actors in urban and peri-urban environments.  Avoiding contamination of water at the source-such as in the home or industry-may thus become part of policy initiatives and development objectives when influential actors realize 1) the benefits of wastewater for various actors dependent directly or indirect on this source of water for their livelihoods and 2) that a deterioration of wastewater quality (currently the trend worldwide) will make the multi-dimensional costs associated with wastewater use rise in many parts of the world.

Many regards, Stephanie Buechler

Dr. Stephanie Buechler

Associate Researcher

IWMI c/o ICRISAT

Patancheru, A.P.
Message 18 – from Choukr Allah Redouane – Monday 30/5/05 (reactions on the discussion)
Message from Choukr Allah Redouane, Institut Agronomique et Vétérinaire Hassan II Agadir, Morocco.

Sorry for joining the group discussions so late, Any how, I would like to react to discussion points raised by several participants, and, I would like to point out that the reuse of wastewater should be assessed with an integrated approach taking onto account not only the monetary cost and benefits in terms of ecological, social and economic concerns, but more to consider a systemic perspective of the sustainability impacts. Moreover such a systemic perspective should be developed in a participatory process with a specific focus on the local or regional conditions. 

Furthermore the acceptance for the reuse and the costs of treating the wastewater and transporting it to the reuse location should be taken into account and handled appropriately.

It is known that treated and re-used sewage water is becoming a common source for additional water in some water scarce regions and many countries have included wastewater re-use in their water planning. Policies have been formulated but few have had the capacity to implement them in their water management practices in terms of actions to deal with water pollution control and waste disposal.

Also, in several developing countries the climatic constraints and the scarcity of water had pushed farmers to irrigate their crops with raw wastewater when water resources are not available.

The successful development of this reliable water resource depends upon close examination and synthesis of elements from infrastructure and facilities planning, wastewater treatment plant sitting, treatment process reliability, economic and financial analysis, water utility management, and public acceptance.

Consequently, the re-use of municipal wastewater will require more complex management practices and stringent monitoring procedures than when good-quality water is used.

Our water management policy should be fundamentally directed to support that “no higher quality, unless there is a surplus of it, should be used for a purpose that can tolerate a lower grade”. This is what we are challenging for and we have to find the key-recommendations and solutions for action. 

I am sending the recommendations of the Workshop organised within the WATER DEMANDE MANAGEMENT FOROM, financed and organised by IDRC 

Economic Aspects 

- To consider wastewater reuse as part of the trilogy: sanitation, treatment and reuse. This trilogy should form part of national strategies;

- The cost of reuse should be compared with that of inaction which has environmental as well as sanitary repercussions and which increases the cost of treating drinking water at the spring;

- The cost of reuse should also be compared with other alternatives like desalination;

- Reuse has become a necessity and may contribute to the development of some economic sectors (tourism and leisure);

- The cost of reuse varies from one hydrological basin to another and according to the desired final use.

Financial Aspects

- There are two systems of necessary tariffication: 

- That for reused water; and

- That covering sanitation and treatment;

- In treatment and sanitation systems, there are connection and consumer taxes as well as polluter pays;

- For reuse, in the experience of Jordan and Tunisia, only operation and maintenance costs are included in the price of treated wastewater. These are incentives to urge farmers to adopt wastewater reuse (Tunisia: exemption of taxes for wastewater reuse equipment);

- The price of treated wastewater should remain lower than that of conventional water;

- The State should step in to subsidize part of the costs of reuse.

Social Aspects

- Despite psychological reserves to use treated wastewater, the scarcity of water and economic realities drive farmers of some regions to resort to wastewater reuse; 

- A system should be set up to monitor the quality of treated wastewater to instill a distributor/user confidence;

- In view of the uncertainty of risks related to wastewater reuse, national wastewater reuse strategies could be geared solely to green areas and agro-forestry (ex: Egypt).

 I also agree with Chris Scott, that the main challenge for reusing treated wastewater is salinization resulting from irrigation, as well as the nitrogen pollution under certain conditions.

Message 19 –from Jacob Kijne – Monday 30/5/05 (adoption versus impact) 

Message from Jacob Kijne.
My name is Jacob Kijne, formerly with IWMI, and now self-employed irrigation consultant, usually working from the UK, but now writing from Washington DC. My research interests are in the interaction between irrigation system management and the incidence of salinity, and in crop water productivity. 

 

I have been following the on-line discussion with interest but couldn't contribute because of some other commitments. It appears that there are plenty of helpful guidelines for the use of saline water (see P.S. Minhas contribution, specifically the two papers he attached to his email) and for the use of waste water (FAO, WHO, etc.). But as Liqa Rashid was alluding to in her email of a few days ago, is anyone paying attention? Water quality deteriorates; quality monitoring is rare in most developing countries and in several developed countries as well.  And in terms of the good agricultural practices that have been developed by the Soil Salinity Research Institute in Karnal (by P.S. Minhas and others) and also at other institutions, why aren't more farmers applying them?  I think one of the key messages is that we collectively know far more than is being practised. Hence more attention need to be given to the real (or perceived) constraints that farmers face in the reality of their daily work, or - to put it more positively - attention to the positive incentives that could be found to help farmers follow the guidelines for good practices. I would also suggest that monitoring of water quality needs to be taken more seriously by regulatory bodies. When we talk about the need for reliable and timely irrigation services to be provided by government agencies or the private sector, the advice should be based on actual data obtained from water quality monitoring.

 

I was recently involved in a study on the potential use of saline water (really saline, say, at least more than 5 dS/m) for the production of halophytic fodder crops for small ruminants in West Asia and North Africa. Several of the countries studied are short of fodder and have to import it now there are far more sheep and goats to feed than five or ten years ago. Institutes such as the International Center for Biosaline Agriculture, in Dubai, have developed fodder crops with high salt tolerance (and also plants for greening the cities that can be watered with salt water). So one would think, farmers would welcome the idea to use sources of salt water (from natural springs and drainage water that can't be reused) to grown those crops. It didn't seem to be the case. One reason may be that the farmers in the dryland farming systems where this would happen are old, and the best escape from poverty is exit from agriculture. Moreover, the benefits and costs of the use of such saline waters have not been elucidated either. Hence the key message related with the adoption of new technologies and practices should also address the need to assess the impact of the changes on the livelihood of the farmers and on the environment. 

 

Jacob Kijne (jacobkijne@aol.com)
Message 20 –from Dr. P.S. Minhas  – Wednesday 1/6/05 (comments on first 2 points)
Message from Dr. P.S. Minhas.
Dear Dr. Manzoor,
 

Thanks for sending the draft outlines. I put my view on the first two points on the proposed outline of the chapter as follows:

 

 1. Defining marginal-quality water resources – analysis of different approaches and terms; which term is more appropriate: low-quality water or marginal-quality water?

I think the term low quality water is more appropriate in view of its impact of soil-plant-animal-human continuum. Marginal quality for irrigation more or less refers to what were earlier called as Brackish or Usable waters after following specific soil-crop-irrigation practices. The term “poor” is often used but low-quality conveys the better message as it would cover both the waste-water generated from domestic and industrial use as well as ground waters containing salts and thier variable compositions

 

2. Classification of marginal-quality water resources
2.1. Wastewater generated by domestic, commercial, and industrial uses

2.2. Saline and/or sodic drainage water generated by irrigated agriculture

2.3. Groundwater containing salts from various sources

 

Typology as used by IWMI for wastewaters seems OK. But for the ground and drainage waters used for irrigation, we use the following classification in India, which I would like to put for consideration of the participants.

 

The most important criterion for evaluating ground and saline waters is its total salt concentration. The quantities of salts dissolved in irrigation water are usually expressed in terms of electrical conductivity (EC), mg/L (ppm) or me/L, the former being most popular because of ease and precision in its measurement. Some of the irrigation waters have a tendency to produce alkalinity/sodicity hazards depending upon the absolute and relative concentrations of specific cations and anions contained in them. The parameters for knowing the potential of irrigation waters to create these hazards are : Sodium Adsorption Ratio [SAR = (Na)/ ((Ca+Mg)/2]; Residual Sodium Carbonate [RSC = (CO32- + HCO3-) - (Ca2+ + Mg2+)], concentrations expressed in me/L and  adjusted.SAR [adj.SAR = Na/([(Cax + Mg)/2, where Cax represents the Ca in applied water modified due to salinity (ionic strength), HCO3-/Ca2+ ratio and PCO2 ]. Ground waters having high contents of toxic ions such as arsenic, boron, fluoride, nitrate, selenium etc. also become problematic for irrigating crops and have consequence of entering human food chain.  Information on chemical composition is necessary but alone is not sufficient to decide its potential use for crop production at a specific location. Several other factors such as nature of crop to be grown, soil characteristics (texture and mineralogy), climate and other water management and cultural practices are equally important and should be taken into consideration. Based on the characteristic features of majority of ground waters in use by the farmers in different agro-ecological regions of India and the above indices those describe the nature of hazards on soils and crops, irrigation waters have been broadly grouped into good, saline and alkali waters. Depending upon the degree of restrictions, the two poor quality water classes have been further grouped each into three homogenous subgroups (Table 1). Since each subgroup needs specific management practices, this classification also serve the purpose of planning their development and management at the micro-niche level.  

 

Table 1.  Grouping of poor quality ground waters for irrigation
—————————————————————————————————————————————————————
Water quality 



ECiw 
 
SARiw   
 RSC

(dS/m) 

(mmol/L) 
(me/L)

—————————————————————————————————————————————————————
A. Good water



< 2       

< 10 
 
< 2.5

B. Saline water

i. Marginally saline

2-4   

< 10 

< 2.5

ii. Saline 


  > 4     
 
< 10 

< 2.5

iii. High-SAR saline 

> 4     
 
 > 10 
  
< 2.5

C. Alkali waters

i. Marginally alkali 

< 4     

 < 10 

2.5-4.0

ii. Alkali


< 4
      
< 10 
 
> 4.0

iii. Highly alkali


Variable 
 > 10 
  
> 4.0

——————————————————————————————————————————————————————————
 
Comments on the other points would follow,

 

With regards,

P.S. Minhas

 

Dr. P.S. Minhas
Project Coordinator
AIl India Coordinated Research Project on Management of 
Salt-affectd Soils  and Use of Saline Water in Agriculture
Central Soil Salinity Research Institute
Zarifa Farm, Karnal-132001 (India)

 

Tel:      0184-2292730 (O)
            0184-2230078 (R)

 

Fax:     0184-2290480
Email:  psminhas@cssri.ernet.in
Message 21 –from Pay Drechsel  – Wednesday 1/6/05 (distinguish between developed and less developed regions)
Message from Pay Drechsel.
On wastewater: I like to suggest that we have to distinguish between 

 

(i) developed regions where appropriate wastewater treatment is possible (and where efforts to legitimize wastewater use - mostly due to water scarcity - will need a comprehensive assessment as described e.g. by Choukr Allah Redouane), and 

(ii) less developed regions where water sources near urban centers are highly polluted and there are no resources to establish or maintain treatment facilities. This can also be the case in rural areas in more developed countries. In these regions wastewater use (raw or diluted) is often common reality around every town or city, and the health risk is high. 

 

Now, we can't arrest thousands of farmers and standard recommendations to use different crops etc don't work as farmers can only make a living by responding to market demand. Here we need alternative low-cost approaches, as mentioned, but also entry points beyond source treatment (see e.g. the attached paper) to reduce health risks wherever possible as far as we can. The WHO and IWMI are giving this significant attention, and most of you know the Hyderabad Declaration in this regard (http://www.iwmi.cgiar.org/health/wastew/hyderabad_declaration.htm).

 

IWMI is currently restructuring its Global Research Divisions and one of four will be on the wastewater challenge in low-income countries, called: "Agriculture, Water and Cities". A major objective is to assist the WHO to further improve their guidelines. A number of research projects are devoted to this.

 

Regards 

Pay Drechsel

IWMI West Africa

Message 22 – from Manzoor Qadir – Wednesday 1/6/05 (summary of discussion)
Summarized response from Manzoor Qadir on the E-discussion on CA Chapter ‘Low-quality water’ (up to May 28)
Dear Participants 

Thank you for your interest and participation in the ongoing e-discussion on the chapter ‘marginal-quality water resources’. Here is a summary of this discussion (up to May 28) that may help us finding the gaps where we need to focus in the remaining days of this event. Sorry if I have missed some points. Please emphasize the missing point(s) in the next communications. I believe we are heading towards an interesting discussion that will help us in the preparation of this chapter.

 

I have been received numerous e-mails emphasizing the point that 15 pages for this diversified chapter are not sufficient. I understand the concern, but at the same time we need to consider the fact that this is an assessment chapter with limited pages and not a state-of-the-art review. I hope we will be able to develop this chapter in a crispy document covering all the important aspects.

 

All the best and best regards

Manzoor 

 

SITUATION/TRENDS/IMPACTS

Limited databases are available that indicate extent of using different types of marginal-quality water for agriculture on country and region levels. The values for global extent are rough estimates, particularly in case of wastewater. For instance, the figure indicating use of raw or partly treated wastewater on 20 million hectares in 50 countries seems higher for several reasons. Even in case of estimates based on nation-wide assessments, such data could only be compared and aggregated if a common typology of wastewater is used. In case of irrigation with saline and sodic waters, estimates suggest around 20% of the global irrigated area (20 million hectares). This also includes area under secondary salinity (human-induced salinity). 

 

There are no estimates available about the extent of marginal-quality waters in the foreseeable future. However, there is good agreement that there will be greater extent of using marginal-quality water for crop production systems in the future. There will be less and less allocation of freshwater to agriculture and increased share to domestic and industrial sectors. The greater allocation of freshwater for households and industry will generate greater volumes of wastewater. Similar will be the case with saline and sodic waters, which will be the only major source of additional water supplies for agriculture. As the use of such waters will increase in the foreseeable future, the assessment of the future sustainability of their use will become a more serious issue. 

 

In addition to the estimates based on volume and area, there is a need of aggregate economic assessment of using marginal-quality waters. 

 

In some cases, information regarding the use of marginal-quality waters for agriculture may actually be available, but not easily accessible due to government policies, language barrier, and other communication hindrances. This is particularly important in case of wastewater irrigation where the governments may fear of suffering from economical penalties when trading their products from such irrigation. 

 

The extent and significance of using marginal-quality water should not be viewed in terms of land areas and numbers, but rather in the context of impacts. 

 

With increased urbanization, the quality of ‘clean’ irrigation water is also deteriorating, and unknowingly, water which does not meet the stipulated standards for treated wastewater for reuse, is being used for agriculture. 

 

The impacts of using marginal-quality waters for agriculture in an unregulated manner are diversified. Using wastewater and saline/sodic water has environmental consequences. In case of wastewater, another crucial factor, human health risks has overriding importance. 

 

The major challenge of using marginal-quality water is to maximize the benefits with minimized adverse environmental impacts.  In case of wastewater use, there is epidemiological evidence that infection with intestinal helminths pose the major human health risk associated with its agricultural use in untreated form. In those countries where sewage is used to feed fish, there are important risks for infection with flukes that is a serious and growing public health problem with an estimated 40 million persons affected worldwide. 

RESPONSES OPTIONS

Agricultural water management should have a broader context and the management of marginal-quality water resources must be integrated into the overall agricultural water management in terms of economic, social and environmental aspects. Therefore, developing marginal-quality water supplies and reliance on their use for agriculture seems inevitable and offers promise for the foreseeable future. 

 

The use of alternative strategies may be guided by stakeholders' perceptions and by the national interest in achieving sustainable development. For instance, the DRAINFRAME approach can help avoid costly mistakes and provide additional input to the technical, operational and institutional measures that are needed to guarantee the sustainability of the proposed intervention(s). Being developed from a natural resources perspective, this approach has the basic elements of an integrated Strategic Environmental Assessment. Several World Bank irrigation and drainage projects are now using DRAINFRAME in their planning phase with appreciation from the stakeholders and government agencies who are promoting reform policies and integrated approaches in natural resources management. 

 

There is a need to consider developing an economic model that describes the use of marginal-quality waters in agriculture by describing the private and public costs and benefits of using such waters. 

INSTITUTIONS & POLICIES

There is a need to prioritize policy and/or institutional issues that must be addressed in order to achieve sustainable use of marginal-quality waters. 

 

Many policy and institutional reforms in developing countries are strongly supported by external donors and multilateral banks and in most cases are influenced by the donors and banks. There are also cases of internally driven reforms.  How can external donor agencies effectively use their leverage and resources for effective reforms leading to efficient and environmentally feasible use of marginal-quality waters?  

 

There are private and public costs of using marginal-quality waters in case of small-scale farmers as they produce crops for revenue and sustain their livelihoods in urban and peri-urban areas. There are also public benefits if the farmers provide the unintended service of "disposing" wastewater. Describing private and public costs and benefits would enable us to begin examining strategies for maximizing the sum of benefits, while minimizing the sum of costs. This is important from a policy perspective. The exercise of listing private and public costs and benefits probably can be performed very well with the participation of a wide range of specialists and stakeholders. 

 

The final review of the new WHO guidelines on use of wastewater in aquaculture and agriculture; use of human excreta and use of grey water (household wastewater without human latrine input) will take place 13-17 June 2005. This is an important event considering the future use of wastewater for agriculture. 

 

The revised WHO guidelines are the first international guidelines to recognize that in many situations where wastewater is used in agriculture, effective treatment of wastewater may not be available for many years. Guidelines must therefore be practical and offer feasible risk management solutions that will maximize health protection and facilitate the beneficial use of scarce resources. 

Other relevant comments

There is considerable amount of information available regarding marginal-quality waters, but still there are gaps of knowledge that need to be addressed. 

 

The term “marginal” quality seems too broad and sometimes reflects a negative connotation. Can a wastewater is considered as a marginal-quality water when used in a region as an irrigation sources and improves the local conditions relating to health, nourishment, and economics. In other perspectives, the term is used in a biophysical perspective – water that needs appropriate treatment or management as a pre-use step or during the course of its use for crop production. 

 

Desalinized water is becoming more valued as an option in some water scarce countries. But its agricultural use is not economically feasible. 

 

Desalination can also be crucial in emergency situations, where water supply has been affected by salinity, as in cases of sea water intrusion which occurred, dramatically, during the recent tsunamis in the South and Southeast Asia. 

 
Message 23 – from Redouane Chouk-Allah – Wednesday 1/6/05 (reply to message 14)
Response to Vand der Hoek (Message 14) from Redouane Chouk-Allah.
 Responding to Van der Hoek, I am some insight on the situation in M orrocco, where the reuse of raw wastewaters has become a current and old practice. They are reused in agriculture in several parts the country. These practices are mainly localized to the periphery of some big continental cities where agricultural lands are locate in the downstream of effluent discharge , and also in small parts around the wastes of the treatment networks. The climatic constraints had pushed farmers to irrigate their crops with raw wastewater when water resources are not available.

A total of 7000 ha (table 2) is directly irrigated with raw wastewaters discharged by towns, i.e. about 70 million m3 of wastewater is used every year in agriculture with no application of the sanitary precaution (HWO standards for example).  This second use concerns a diversity of cultivation types (fodder, cereals, fruit threes…).

Table 2 : Main areas of raw wastewater reuse in Morocco

	Area
	Surface (ha)
	crops

	Marrakech

Meknes

Oujda

Fès

El Jadida

Khouribga

Agadir

Béni-Mellal

Ben guérir

Tétouan
	2000

1400

1175

800

800

360

310

225

95

70
	Cereals, fruit threes

Cereals,  fruit threes

Cereals, fruit threes 

Fruit threes  

Fodder

Cereals, 

Fruit threes, soybean, floriculture

Cereals,  Cotton, beetroot

Fodder, fruit threes 

Fodder

	Total
	7235
	


                                                                                                  
    Source : CSEC (1994)

In general, the volume of wastewaters reused does not represent more than 0.5% of the water used in agriculture.

This situation tends to occur in all agglomerations that are provided with a treatment system or where wastewaters are discharged. Following an investigation carried out by SNAl (1998), a total of 70 areas where raw wastewaters are used and found in the country. This practice is not free of dangerous consequences for human health and for the environment. For example:
- Spread of water borne diseases (more than 4000 cases of Typhoid and more than 200 case of malaria have been noted in 1994, some cholera sources in the Sbou basin). 

- Difficulty and high cost of treatment potable water.

- Many sections of water courses in the country contain low quantities of dissolved oxygen, and even a total deficit in oxygen when discharges are significant, and which causes massive fish mortality, and;

- Many barrage waters are eutrophic, as a consequence of the significant phosphorus and nitrogen levels in the waste discharges.

In spite of the existence of numerous processing plants, the quantity of wastewaters processed in Morocco is still weak. There is no plant of wastewaters processing in any of the big cities of Morocco at the exception of the city of Agadir, while some plants have been built in average cities (ex. Nador, Benslimane, Boujaâd), in small urban centers, in tourists complex, in airports and in industrial units 

At present, about 546 million m3 of raw wastewaters are discharged in the receptor milieu. Around 60% are discharged to sea; the remaining quantity is divided between draining-off of surface waters that represent the major part and a reuse operation concerning more than 7000 ha.

The continuation of these discharges may lead to a deep degradation in the water resources and dangerous consequences on the potable water supply for many regions of the country. In parallel, continuing the reuse of raw wastewaters may have serious impacts on public health. 

In the last three decades, the annual volume of wastewaters has almost tripled. It has increased from 48 in 1960 to 500 million m3 in 1999. It is expected that this volume may reach about 900 million m3 in 2020 (CSEC, 1994).  
A classification of the urban wastewater quality in Morocco has been carried out for ONEP (1998). The results of this study provide a precise idea about the quality of wastewaters in Morocco, of the evolution of ratios and the restitution rates, on the basis of agglomeration size (Table 2).

Table 2: Classification of Wastewaters in Morocco

	Parameters
	Small centers

(less than 20,000 inhabitant)
	Average Centers

(Between 20.000 and 100,000 inhabitant)
	large cities

(more than 100,000 inhabitant)
	National average

	BOD5  (mg/l)
	400
	350
	300
	350

	COD (mg/l)
	1000
	950
	850
	900

	TSS (mg/l)
	500
	400
	300
	400

	Restitution rates (%)
	50
	75
	80
	65

	Supply x restitution rate(l/inhab)
	40
	70
	80
	60


                                                                                                        Source: ONEP-GTZ (1998)

The bigger the city is, the more the concentration of polluting elements explained in terms of BOD5, COD, and MES decreases. In fact, big cities use a more important quantity of water, which leads to a more considerable dilution of wastewaters.
Message 24 – from Pay Drechsel – Wednesday 1/6/05 (reply to message 14) 

Response to Vand der Hoek (Message 14) from Pay Drechsel.
The idea to come up with impressive figures on volumes of wastewater use or hectares under wastewater irrigation should indeed be questioned. 

First, the typology challenge, but then also the question of what makes wastewater important? 

 

From the qualitative point of view for sure that already small amounts can cause big harm. 

From the quantitative point of view that it might just provide the necessary amount of supplemental irrigation, or irrigation of certain perishable spices or vegetables, which are important for local diets, but without any quantitative significance in terms of weight, water requirements or area under irrigation. 

We analyzed, for example, in 15 cities in West Africa the area under irrigated urban agriculture which varies between 20 and 600+ ha. While these figures are hardly impressive compared to rural irrigation schemes, they provide in many cases 90 % of certain perishable vegetables actually consumed in the cities, and there is no alternative to produce them elsewhere due to the lack of refrigerated transport/storage or lack of other (reliable) water sources. 

 

So the "global assessment" or IWMI's Comprehensive Assessment should maybe better highlight the complementary value of wastewater irrigation, instead of hunting the big figure. 

 

Pay Drechsel

Message 25 – from Liqa Raschid  – Friday 3/6/05 (Response to Manzoors summary of discussion) 

Response from Liqa Raschild on the summary from Manzoor Qadir (Message 22). The response is in the form of the original word-document from Manzoor with comments/suggestions from Liqa. The revised document can be found here.
 In response to Manzoors summary of discussions in the first week, I'd like to thank him for a succint resume of what was said which brings the discussion into focus. Reading through it and trying to see in in the light of messages for the book chapter I have added in some suggestions and comments. 
Liqa
 Message 26 – from Jim Oster  – Friday 3/6/05 (new comments with discussion around residual water) 

After some initial trouble for this message to reach the moderator, Jim Oster introduces himself and presents his comments.
To whom it may concern: Apparently I haven't submitted these comments correctly. Hope this attempt covers all options and works. 

Jim 
 
June 1, 2005

Subject: CA-Low Quality Water

Dear Colleagues: 

Self introduction. Current research activities include working with  Dr. Kaffa, Univ. of CA, Davis, on the reuse of saline-sodic drainage water for irrigation of pastures in the San Joaquin Valley of CA. The objectives of this project are to demonstrate a profitable return to the farmer and a reduction in the volume of drainage water that needs to be disposed on-farm, or within the irrigated region. Consulting work deals with salinity and specific-ion effects of treated wastewater on trees in Southern and Northern Ca, and the disposal of sodium bicarbonate groundwaters in Wyoming by irrigation of forage crops. These groundwaters are generated by extraction of methane from underground coal seams. Disposal of these waters into the local streams and rivers that flow from Wyoming into Montana resulted in work done for the Department of Environmental Quality for Montana to set EC and SAR to allocate discharge permits. In summary, my work since retirement (April 1, 2000), deals with the disposal of “residual” water, and the salts therein, generated by cities, industries, and irrigation. Dr. Wichelns and I dealt with this topic in a paper entitled Economic and Agronomic Strategies to Achieve Irrigation. Irrig. Sci. 23:107-120. 2003. 

Comment. Incorporating disposal of “residual” waters into management plans, at whatever scale is involved, places a focus on the consequences of using this water. Cities and industries can place an undue burden on the users of their “residual” waters if considerations are not given to the human health and environmental consequences. The same can be said about “residual” waters generated by irrigated agriculture. 

If the cost of disposal of “residual” water is borne by its generator, there is a strong motivation to use the water efficiently in the first place. For irrigated agriculture, one can pose the possibility that coupling the need for drainage to prevent secondary salinization with the cost of disposal of the “residual” drainage water – within the irrigated region, or to pay for the privilege to dispose the water outside the region --- could be one of the key factors for irrigation sustainability. 

J.D. (Jim) Oster

Emeritus Soil and Water Specialist, Univ. of Ca, Riverside

Co-editor in Chief, Agricultural Water Management

Private consultant

 Message 27 – from Akica Bahri – Saturday 4/6/05 (response to message 24 from Pay Drechsel) 

Response from Akica Bahri to message 24 from Pay Drechsel (replying to message 14)
Hi,

 

I agree with Pay that an accurate evaluation of the number of wastewater irrigated hectares is not the most important to be considered but rather the significance of wastewater reuse and its impacts. 

 

Concerning the typology, a long debate can also take place but it is not the purpose: marginal , non-conventional water, low-quality / salt-affected, brackish, saline /  wastewater / reclaimed water, treated effluent, recycled water, etc. All is about water quality issues (chemicals and pathogens) and wastewater is progressively affecting surface, underground, runoff, and drainage water. Impaired waters is another option.

 

Source control will remain a major concern and as wastewater is to be reused, its quality should be protected from different pollution sources.

 

We have to move from wastewater reuse to water reuse. As wastewater is a potential water resource that should be taken into account in the water portfolio, we have to work on how to move from the actual situation where raw wastewater is being used without any precautions to a better one. We should agree on a phased approach with pronged strategies. Blumenthal and Drechsel's paper is from this point of view a good contribution.

 

Akiça Bahri
Message 28 – from Safwat Abdel-Dayem – Saturday 4/6/05 (focus on agricultural drainage water reuse) 

More contributions from Mr. Safwat Abdel-Dayem (Drainage Adviser, The World Bank)
Dear list participants:

My apology because my travel during the past two weeks kept me away from active participation in this very interesting discussion. With this contribution I wanted to focus on agricultural drainage water reuse but it still it shows the linkage with domestic waste water.

In terms of significance and extent, agricultural drainage water could be estimated as much as 40 -50 % of all water used in agriculture. Significant part of it is being reused in an unplanned manner.  In many countries as Egypt and Pakistan, farmers at the tail end of canals depend largely  on drainage water to compensate for the shortages in fresh water supplies. Drainage water reuse for irrigation requires low invstments compared with other conventional and non-conventional water  supplies (see, Agricultural Water Management Sourcebook, the World Bank, to be published shortly). In a basin context, drainage water is either disposed into rivers or discharged into lakes and open seas. When disposed into rivers, it is rendering river water more saline  towards the mouth of the river with implications on the downstream  water quality for drinking, industrial, and agricultural purposes.  This situation is often the case in every river basin in the arid zones, e.g. Murray-Darling, the Indus, Amu-Darya, Colorado, and many others. The social and economic costs could be too high (SCARM 2000,).  Attempts to protect natural rivers from  pollution with saline drainage water by local reuse of drainage water went at high cost in terms of soil salinization and deteriorated crop productivity (Wichelns 2003 and Pannell 2000).  Failures were attributed to lack of integrated water management approaches.

Another major problem facing agricultural drainage water reuse is the fact that open drains (albeit rivers as well) in most developing countries are used as open sewers for disposing treated and mostly untreated domestic waste waters as well as solid wastes. The lack of adequate sanitation infrastructure in urban and rural areas are largely responsible for the spread of pollution. It is therefore an over simplification when we separate the discussion of reusing agricultural drainage water from domestic waste water. It shows also the complexity of the control systems and need for national policies and plans at the central level and actions at the local level which deal with marginal waters as a resource that plays and will continue to play an increasingly important role in agricultural water demands. The multiple water use sectors, the many economic, social and environmental impacts necessitate a multidisciplinary and participatory approaches.  This is a big challenge in countries dominated by sectoral planning and management and weak infrastructure. Pollution of drainage water with untreated sewage water forced the government of Egypt to shut down several reuse pump stations putting its national reuse program at great risk. However, light at the end of the tunnel can be seen. Recently  formed Water Boards at canal command level with members representing all stakeholders are putting water quality at the top of their agendas and are taking local initiatives to reduce pollution.

The long way to go for sustainable reuse of marginal quality water in agriculture should go through formulating appropriate policies and legal framework, financing infrastructure projects, providing funds for O&M, ensuring coordinated actions between sectors, and above all education and awareness. While regulations, standards and guidelines are undoubtedly very important the creation of enabling environment  to enforce them comes first. It is therefore necessary to look at the problem in a more holistic way.

References:

Pannell,  D.J. 2000. Salinity  policy: A tale of fallacies, misconceptions and hidden assumptions. SEA working paper 00/08. http://www.general.uwa.edu.au/u/dpannel/dpap0008.htm
SCARM  2000.  Management of dryland salinity: future strategic directions in the context of developing a national policy for natural resource management. SCARM report 78. Agriculture, Fisheries, and Forestry, Australia. Sustainable Land and Water Resources Management   Committee.  Working  Group  on  Dryland Salinity.Collingwood: CISRO Publisher.

Wichelns, Dennis. 2003. Experience in implementing economic incentives to conserve water  and improve environmental quality in the Broadview Water District, California. District background and regional drainage issues. World Bank, website of the Group on Economic    incentives. http://www.worldbank.org/grouponei
Message 29 – from Michael Kerjman – Monday 06/06/05 (focus on agricultural drainage water reuse – Response to Safwat Abdel-Dayem) 

Michael Kerjman
Independent Consultant     Australia
New York   06 June 2005

_______________________________________________
<The multiple water use sectors, the many economic, social and

environmental

 impacts necessitate a multidisciplinary and participatory

approaches.  This is a big challenge in countries dominated by sectoral

planning and management and weak infrastructure. >

<While regulations, standards and guidelines are undoubtedly very

important the creation of enabling environment to enforce them comes first.

It is therefore necessary to look at the problem in a more holistic way.>

 

So, seen at least as a dual problem embedded from notions of an
elementary engineering illiteracy and mateship-style cover up of
a further misuse of funds,it is de facto the same side of a coin.
 

Michael Kerjman
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