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The coordinator of the "Integrated Solution Initiative for the
Tripoli Landfill" in cooperation with "United Alliance"
(Mouttahidoun) is honored to attend the "Tripoli Environmental
Conference, Radical Solutions for the Tripoli Landfill" at the
Rashid Karami International Exhibition, in order to review the
environmental, health, economic and legal solutions that are
integrated and applicable in a scientific and detailed manner, by
resource and environmental specialists from the universities of
Lebanon and the world and human rights activists in this field.

Le coordinateur de "La conférence environnementale de Tripoli,
Les solutions radicales a la crise de décharge de Tripoli" en
coopération avec "L' Allience Unis" est honoré d'assister a la
"Conférence environnementale de Tripoli, solutions radicales
pour la décharge de Tripoli" a I'exposition internationale Rashid

Karami, afin d'examiner I'environnement, des solutions
sanitaires, économiqueet juridiques intégrées et applicables de
maniére scientifique et détaillée, par des spécialistes de
I'environnement des universités du Liban et du monde et des
militants des droits de I'homme dans ce domaine.
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The "Integrated Solution Initiative for the Tripoli Landfill" was born out of the
womb of the pain of the people of Tripoli, who paid the price and are still
suffering from pollution and diseases as a result of the existence of a dump
that turned into a time bomb and a hotbed of diseases, exploited by a handful
of corrupt individuals over the years without accountability.

In this context comes the legal follow-up of the environmental file in Tripoli
and the North, through the lawsuits filed against those responsible, by the
United Alliance. Mr. Paul Al-Hamod, the coordinator of "The Integrated Solution
Initiative for the Tripoli Landfill", in collaboration with the United Alliance, held
a warning press conference on February 1, 2023 which dealt with the report of
the environmental expert, Raymond Mitri, assigned by the first investigating
judge in the North Samaranda Nassar, which included an attached report
prepared by the Engineering Regiment of the Lebanese Army. The report
confirms the presence of dense layers of methane gas, which makes it ready to
explode as soon as it is exposed to a favorable temperature or is tampered
with, except if it finds the proper solutions.




« L'Initiative de solution intégrée pour
la décharge de Tripoli » est née du
ventre de la douleur des habitants de
la ville de Tripoli qui en ont payé le
prix et qui souffrent encore de la
pollution et des maladies en raison de
I'existence d'une décharge qui
transformé en une bombe a
retardement et un foyer de maladies
exploité par une poignée de personnes
corrompues au fil des ans sans rendre
de comptes.

Dans ce contexte, et outre les suites
judiciaires du dossier
environnemental a Tripoli et les
poursuites intentées contre les
responsables de cette crise par
I'Alliance unie, M. Paul Al-Hamod, le
coordinateur de « The Integrated
Solution Initiative for la décharge de
Tripoli, a organisé en coopération avec
I'Alliance unie, le 1er février 2023, une
conférence d'avertissement au cours
de laquelle il a traité du rapport de
I'expert en environnement, Raymond
Mitri, assigné par le premier juge
d'instruction du nord de Samaranda
Nassar, qui comprenait un rapport ci-
joint préparé par le Régiment du Génie
de I'Armée Libanaise, qui a confirmé la
présence de gaz méthane dense, ce
qui le rend prét a exploser dés qu'il est
exposé a une température favorable
ou est altéré, sauf s'il trouve les
bonnes solutions.



The Integrated Solution for Tripoli Landfill Initiative and the
United Alliance seek to achieve two main goals:

- Finding scientific and environmental solutions to address the
Tripoli landfill crisis and applying them effectively "from source to
landfill"

- Holding those responsible for the environmental crimes
committed against the people of the city of Tripoli accountable, in
accordance with the law and without any interference that would
obstruct the course of the judiciary
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L'Initiative de solution intégrée pour la décharge de Tripoli et
I'Alliance unie cherchent a atteindre deux objectifs principaux
- Trouver des solutions scientifiques et environnementales
pour faire face a la crise de la décharge de Tripoli et les
appliquer efficacement "de la source a la décharge"

- Responsabilisation des responsables des crimes
environnementaux commis contre les habitants de la ville de
Tripoli conformément a la loi et sans aucune ingérence qui
entraverait le cours de la justice



Al Hamod, Paul

Coordinator of the “Integrated Solution Initiative for
the Tripoli Dump”

An expert in customs affairs and ports and an anti-
corruption activist
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Dabbousi, Toufic

President, Chamber of Commerce, Industry &
Agriculture of Tripoli & North Lebanon

Launcher of the initiative “Tripoli, The economic
capital of Lebanon”
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Estephan, Tania

Journalist, News broadcaster and Presenter in
political and social programs
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Darwish, M. Ragy

Professor of Resource and Environmental Economics and
former Chairman of the Agricultural Economics Department
at the American University of Beirut

Economic Consultant and Certified TOT, Resources and
Environmental Economics

Cofounder and former president of the Association for
Human and Economic Abilities Development (AHEAD)
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UNITED
FOR THE
ENVIRONMENT

Abdulfatah, Laudy

Attorney at Law at the Tripoli Bar
A lawyer with the United Alliance, entrusted with the
environmental file of Tripoli and the North
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United Alliance

United (Mouttahidoun) is an alliance of anti-
corruption lawyers and activists.

It aims at holding those responsible for the waste
and embezzlement of money accountable and seeks
to bring the perpetrators in front of a court of law,
regardless of any sectarian or partisan affiliations.

It also aims for a fair justice system independent of
political interference.
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Law students, anti-corruption activists
PR and event management specialists, graphic
designers, multimedia specialists
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Comprehensive overview of the landfill

Transferring a picture of the suffering of the people of Tripoli

The possibility of arranging for Lebanon financial penalties for
neighboring countries as a result of the pollution of the
Mediterranean Sea that may be caused by waste leakage into it
Corruption and suspicious deals that led to the crisis

Demanding the return of the money that was wasted and embezzled
in order to re-employ it in effective projects that address the crisis
Refuse to allocate new funds to undertake in new projects
Demanding the activation of the Right to Information Law 28/2017
issued on February 10, 2017

Control and ensure the legality of tenders conducted by the Council
for Development and Reconstruction by activating the Public
Procurement Law 2021/244 issued on July 29, 2021
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We in United Alliance seek solutions before anything else, but there is
no resurrection for any country without accountability, which we
reach out for with an outstretched hand to everyone without
exception. We are not after "killing the guard" as much as we're after
all of us "eating the grapes", but with a clear conscience.

The case was filed before the Environmental Attorney General,
Judge Ghassan Bassil, in July 2019

Referral of the Environmental Public Prosecutor to the
Defendants: Ahmed Qamar Al-Din in his capacity as President of
the Federation of Al-Fayhaa Municipalities (formerly), the
company that undertakes the implementation of the Tripoli
waste landfill “BATCO” / Yahya Nour Al-Din Al-Bash, the
authorized signhatory on its behalf, the company that operates
the waste sorting plant in Tripoli, “i.e. “AMB” Shadi and Rania
Abou Mousleh, the authorized sighatories, Dar Al-Handasah
Company, Nazih Talib and Partners, Rania Samir Abou Mousleh,
Jamil Nazih Talib, Antoine Bedouin Azour, Liban Consult and
Antoine Gerji Maouchi, for crimes:

Violating the Environment Protection Law No. 444/2002,
especially Articles 58 and 59

Violating Integrated Solid Waste Management Law No. 80/2018,
especially Article 36

Violation of the Environment Preservation Law against Pollution
from Harmful Waste and Hazardous Materials No. 64/88,
especially Article 10, the first paragraph, attached to Article 61
of Law 444/2002

The criminal liability of legal entities, according to Article 210 of
the Penal Code, with all the aforementioned articles attached to
it in relation to the defendant companies

The habit of criminality, according to Article 263 of the Penal
Code, added to the first defendant, Ahmed Qamar Al-Din.

The issuance of the environmental expert's report,
commissioned by the first investigating judge, on January 19,
2023, confirming the presence of explosive methane gas density
Delay in setting a date for a session after the report is issued




ECONOMIC CONSULTANT AND
CERTIFIED TOT

RESOURCES AND
ENVIRONMENTAL ECONOMICS

A Conceptual Economic Approach for Integrated Waste and Re-Water
Management and “Safe Use” in Tripoli and North Lebanon

1. Types of wastes and their relative “products”

Wastes are consisting of solid wastes (SW) and wastewater (WW).
Solid wastes can be classified into three main categories, namely:
biowaste, recyclable waste, hazardous material, and some gasses:
Methane and carbon dioxide make up 90 to 98% of landfill gas. The
remaining 2 to 10% includes nitrogen, oxygen, ammonia, sulfides,
hydrogen and various other gases. Landfill gases are produced when
bacteria break down organic waste. The methane content of raw
(untreated) biogas may vary from 40%-60%, with CO2 making up
most of the remainder along with small amounts of water vapor and
other gases, as mentioned earlier.

Wastewater is a water that has been used in the home, in a business,
or as part of an industrial process. Treated wastewater will have three
products; Water: ready for reuse according to the treatment level;
Sludge; and Biogas. For example, secondary treated wastewater can
be used in “Land Application” for producing agricultural crops. These
crops cannot be used in direct human consumption, they have to be
processed first. While tertiary and advanced treatment levels can be
used in recreation and fish farms up to the production of potable tap
water. Biogas and sludge are the products of wastewater treatment.
The biogas forms due to the microbial degradation of the waste and
sludge are the end by-product of the wastewater treatment.




1.1 The Big Question

Before proceeding any further let’s raise an important question, which
“Is Waste a liability or an Asset”? The answer will be: it depends on
how we treat the waste and whether we can Recycle and/or Use part
of it or even all of it (i.e., in case of Reuse of Treated Wastewater,
Henceforth Re-Water). In the rest of the presentation we will try to
shed the light on the ample Economic and financial opportunities
that exist in waste reuse, both SW and WW, so as to be able to firmly
answer the question.

2. The Problem of waste in Brief (Economic Perspective)

2.1 Conventional Waste Treatments

Conventional or Traditional solid waste management techniques,
such as: landfills and incineration usually increase the pressure on
natural resources and raise concerns over human health, as well as
increasing the financial burdens on local, regional and central
governments.

Landfill which is the least costly approach of disposal, but only if
suitable land type and size are available, suffers from several
drawbacks. These drawbacks include: a continuous expansion of the
required landfill areas that usually comes on the account of
agricultural land base; provide potential pollution sources of surface
water as well as groundwater aquifers; and reduce the property
values of surrounding areas. All of which are forming a kind of
negative externality due to the presence of the landfill. These
disadvantages have led to the growing public concern over the
potential hazards of land disposal and consequently the imposition of
strict federal regulations governing the design and operation of
landfills. These regulations have led to a continuous increase in the
management costs of such disposal techniques and thus increasing
the financial burdens on local and central governments.

Incineration of solid wastes on the other hand will reduce the volume
of pollutants but does not solve the pollution problems. In addition to
heat, incineration of Municipal Solid Wastes (MSW) releases several
pollutants into the atmosphere, including particulate matter and
incomplete combustion products. The emitted toxic gases usually
cause pollution problems to air and soil and have hazardous effects
on human health. Further increase the health costs due to the
increase in the numbers of sick citizens.




To sum it up, the above stated conventional MSW management
techniques may exhibit one or more of the following characteristics;
require financial costs with no direct monetary return, reduce
agricultural land base (usually the least costly as compared to urban
land), pollute the environment, and raise potential health hazard.

As for wastewater, the second component of waste, conventional
management techniques are used. Up until now construction of
wastewater treatment facilities for municipal or industrial areas has
been planned with "concrete and steel" in some countries. The
disadvantages with these systems are higher energy requirements
and large labor involvement. The recent increase in energy prices and
labor costs have produced economic pressures which demanded
revolutionary changes for these methods with the aim of developing
more cost effective or cheaper methods.

2.2 Non-conventional Waste treatments

Rossiter stated that “sink it”, “burn it” or “bury it”, were formal
solutions for MSW management that are currently being replaced
with new approaches of pollution prevention. Newly developed non-
conventional MSW management techniques have introduced new
dimensions to overcome some of the above-mentioned problems.
Recent innovation technologies of treating biowaste allow for a
transformation of such wastes into an appropriate usable material i.e.
composting to be used as a soil conditioner, compacting to be used
for feed rations, fuel and energy production, etc.

2.2.1 Solid Wastes

Recycling and or reuse of municipal and agricultural bio-waste have
been investigated by several researchers and currently practiced in
different ways in some countries. Two of the most rapidly growing
non-conventional MSW management techniques are composting for
soil enrichment and compacting for feeding livestock. Both
techniques are becoming popular, known, and accepted as compared
to other non-conventional techniques i.e. power and gas generation,
etc.




When transferred into compost, urban bio-waste could be used with
fertilizers in agriculture, to enrich soil properties, thus reduce the
country’'s imports of fertilizers and at the same time increase urban
organic waste reuse while lowering its disposition costs and freeing
additional land resources for more valuable use.

The organic component of urban and agriculture wastes, henceforth
bio-waste, may constitute sound nutritional alternative sources of
feed, as argued by several scientists. Some of such bio-wastes proven
to have high nutritional values at lower purchasing costs when
compared to traditional feed sources. Thus, bio-waste may provide an
opportunity to be used as a partial replacement for traditional feed
components.

2.2.2. Re-Water

One of the most popular method in waste water treatments is land
application systems which consumes relatively lower energy and
labor levels and therefore have lower costs, but requires more land
area. Currently, in many states in the U.S,, the land treatment systems
are commonly used allowing the treated waste water to be
successfully reused as a water resource.

Although irrigation with wastewater is in itself an effective form of
wastewater treatment, a pretreatment for wastewater should be
provided before it can be used for agricultural or land scape irrigation.
The level of the first treatment required for the agriculture and land
scape irrigation usually depends on the soil characteristics, the type
of crops irrigated, the types of the distribution and application
systems, and the degree of public exposure.

To conclude the above argument of waste (SW and WW) problems,
the following brief summary for the possible treatment actions and
the expected outcomes of each possibility are summarized and listed
below




2.3. Re-Water Management (Action Vs. No Action)
A. No Action

Open dumping of WW, if not properly treated (No Action), into oceans and fresh
water streams poses risk to the human health, the environment and the world
various ecosystems:

Resulting into two main economic costs:

Environmental Degradation Costs (Direct and Indirect)
Health Problems Costs (Direct and Indirect)

Example: (Environment Degradation)

The total costs borne by the Saudi economy for treating wastewater were about
659 million dollars in 2019. Direct costs of environmental degradation account
for 75.5% of that total, to reduce such costs, the study suggest the need to
continue to make full use of it for agricultural and industrial purposes.

(Source: Ghanem A, et al., January 2022: Estimating costs of environmental
degradation resulting from not fully reusing treated wastewater)

Example: (Health Hazard Impacts)

VSL (Value of Statistical Life) for Egypt in the amount of LE 3.0 million in 2016/17,
based on a GDP per capita of LE 37,192 in 2016/17 according to MOF (2018). The
VSL is 82 times GDP per capita, i.e., individuals and families may be willing to
pay a premium or higher rent for properties (land and buildings) in a cleaner
and less polluted neighborhood or city.

(Source: Larsen, Bjorn. 2019. Egypt: Cost of Environmental Degradation: Air and
Water Pollution. The World Bank.)

B. Action but No Use

If WW is adequately treated but with No Use, i.e., Protection and Prevention
Policies, higher cost will be imposed wastewater Management, without a
monetary Return that can offset such costs.

C. Action and Use

WW is treated and then used in different suitable economic activities,
henceforth “Re-Water”. Re-Water ensures financial/monetary returns that may
partly or totally recover the investment and operating costs of the treatment.
In addition, it reduces the demand on fresh water for more pressing needs.




2.4, Solid Waste Management

The same argument can be developed with the Three Action
Scenarios, for Solid Waste, replacing only water treatment with
Recycling and Reuse components in the SW. For instance, the
recyclable items include: 1. Food & Beverage Cans; 2. Paper; 3.
Flattened Cardboard & Paperboard, etc.; 4. Food & Beverage
Containers; 5. Glass Bottles & Containers. Whereas, Biowaste can
be use in composting and/or compacting for feed rations. In
addition, to biogas (methane) recovery and use. All of the
previously mentioned items have monetary values and
willingness to trade amongst waste producers and potential
recyclable entities, i.e., farmers for fertilizer and feed rations;
plastics producers, etc. Just to stress on the importance of
recycling, the waste management facilities should seek to
achieve maximum volume of recycling and reuse out of their
waste bulk, since the more the recycling and reuse the less land
is needed for landfill. Maximizing the recycling and use volumes
will result in larger revenues to the waste facilities, and reduce
the financial burden on municipalities and local governments
through these processes of cost recovery. The non-conventional
can be then contrasted with conventional methods of Landfill
and Incineration, with no monetary returns from recyclable
items. Or even uncontrolled and open dumping of SW that lead
to environmental degradation and health problems imposing
direct and indirect costs as mentioned earlier.




4.. Solid Waste between Minimizing landfills areas and Maximizing Recycle
and Reuse Products

As Mentioned above and was kept repeated, that the whole concept of Non-
Conventional Management, is to search for means and technologies that will
enable the MSW management team to maximize the recyclable and reusable
items out of the bulk of Waste production and thus required less landfill
areas, smaller management team and generates monetary revenues to help
off set the cost of establishing the landfill facility and the operating costs.
And thus, departure away from incinerations and conventional landfill, thus
reducing, controlling, or even preventing the pollutions and health hazard.

The following paragraphs are listing the MSW components, once more, and
indicate potential recycling and reuse activities. However, it is worth
mentioning that Medical waste (disposal from hospitals and clinics) should
be treated separately and differently. The more secured method now is
Autoclaving of these types of wastes. Autoclaves operate at high temperature
and pressure in order to kill microorganisms and spores. They are used to
decontaminate certain biological waste and sterilize media, instruments and
lab ware.

As for the other solid waste the following is a brief list for each type its
percentage in Tripoli MSW with its potential as recyclable or reused item:

Biowaste: high content of organic (52%), Composting for Agriculture soil
enrichment; compacting for Livestock feed.

Biogas (raw form of Bio-Methane: Can be used to produce heat and
electricity for use in. Biogas can also be upgraded into biomethane, also
called renewable natural gas or RNG, and injected into natural gas pipelines
or used as a vehicle fuel.

Recyclables: (37 %), compact and sell

Exhaust and Other Materials: (11%) Even in this category some can be also
recyclables, i.e., Batteries; obsolete computers, etc.

From the above figures for the 4 categories, it can be asserted that almost
89% of the MSW is usable and even a percentage of the exhausts can also be
reused (no figures were available). Increasing the total 89% further up.
Needless to state that at least the 89% will decrease the landfill areas with
the same magnitude. Furthermore, brings in monetary revenues to the
facilities and or Municipalities.




Next, an example of the marketing potentials of ONLY ONE ingredient of
biowaste components is introduced, to illustrate the vast potential varieties of
production activities for this component:

Renewed Purpose for Your Used Cooking Oil

Recycling is the best way to repurpose used cooking oil, what exactly can they
be used for?

DAR PRO Solutions is the nation's preferred collector and recycler of used
cooking oil and inedible meat by-products, helping customers across the
country streamline operations and support their sustainability goals. DAR PRO
serves a broad range of independent, regional and national chain industries in
the U.S. Among our customers are restaurant and supermarket chains, casinos,
hotels, major airports, theme parks, virtual kitchens and local eateries.

They introduce ten ways used cooking oil can create, such as: fuel alternatives,
animal feed and a number of different household products and cleaning
materials. Below is a brief list of these products:

1. Biofuel

2. Animal feed

3. Composting

4. Soaps

5. Lamp oil

6. Paint remover

7. Lubricants

8. Shampoo and moisturizer

9. Car cleaning material

10. Furniture and appliance protection
Source: https://www.darpro-solutions.com/media/blog/repurpose-used-
cooking-oil

This is only one component of municipal solid Waste (MSW) with being the
main ingredient in the ten above marketable product. That in turn underscore
the ample market opportunities of recycling and reuse of MSW.

To illustrate how thorough economic can work in assessing one of the
potential activities in biowaste production. A brief summary for a study that
was done in Lebanon for using biowaste ingredients as a feed ration for
lactating cows is introduced, next.




4.1. A Lebanese Case Study:
A Cost Minimization Model for Feed Formulation Using Bio-Wastes as
Alternative Sources: Recycling Bad into Good

Lebanese dairy livestock growers are faced with major constraints that
hinder the sector’'s development, namely; crucial shortage of local feed
availability in the adequate quantity, quality and prices resulting in high
production costs. The growers are thus eager to find new innovative
alternatives that lower their production costs and consequently increase
their businesses profits. Literatures indicate that municipal and
agricultural bio-wastes may constitute a potential alternative source of
feed. Some of these wastes are proven to have high nutritional values at
lower purchasing costs when compared with traditional feed sources.
The main objective of this study is to assess the technical feasibility and
economic viability of using municipal and agricultural bio-wastes as
alternative feed sources. A linear programming model was developed to
determine the optimal least cost feed ration that satisfies all the daily
nutritional requirements and feed availability constraints for a mid-
lactating 600kg Holstein dairy cow, being the prevailing type in the
country. Two main scenarios were considered; in the first, conventional
feed ingredients were used reflecting the current feeding patterns
(status quo) of dairy farms, while in the second nonconventional (bio-
wastes) feed sources were introduced. For the bio-wastes scenario, four
sub-scenarios with different set of feed ingredients based on seasonal
availability; summer, winter, and perennial bio-wastes were formulated.
The results indicate that all the bio-waste scenarios considered in this
study were feasible and generated daily feed rations that are lower in
costs when compared to the status quo, while still satisfying the daily
feed and nutritional requirements per cow. The most feasible scenario
was the one incorporating summer and perennial bio-wastes along with
conventional feed ingredients. This scenario reduces the daily feed cost
by almost 55% and replaces about 90% of the conventional daily feed
ingredients with bio-waste components compared to the conventional
ration. Finally, the use of bio-wastes as alternative feed sources tends to
reduce; the feed ration costs, the dumped volume of bio-wastes, the
required landfills, and as a consequent the cost of cleaning up the
environment; in addition to freeing more agricultural land for production
endeavors other than forage crops. In conclusion, the study reveals that
agricultural and municipal bio-wastes may provide a potential
alternative for the current dairy feed practices that is technically sound,
economically feasible, and environmentally desirable.




5. Re-Water: The Use of Land application Technique to Maximize
Revenues and Decrease Crop Production Cost

Water Scarcity vs. Water Reuse:

MENA is the most water scarce region in the world. Worldwide, the
average water availability per person is close to 7,000 m3 /person/year,
whereas in the MENA region, only around 1,200 m3/person/year is
available. One half of MENA's population lives under conditions of water
stress. Per capita availability is expected to halve by 2050 (<600 approx.)
(Source: Water Sector Brief, World Bank Group). l.e., Egypt, per capita
availability was 570 m3 in 2018, (Source: CAPMAS, 2020) And the
declining is still going on.

Conventional mechanical and chemical wastewater treatment
techniques are expensive and have no direct monetary return to even
partially offset the investment and the operational costs. What We can
Call: Protect and Prevent Type of Policies. That in turn, induces
increasing financial burdens on the municipalities and central
governments, especially in the heavily populated communities, i.e., in
the case of Domestic Water.

Given the current and continuous escalating increase in the scarcity of
fresh water resources, the use of “adequately” treated wastewater
effluent provides potential giant alternatives for enhancing water
resources availability and thus mitigating, if not eradicating, the scarcity
of this vital resource.

The following is a case study for land application technique in the
presence of reservoir facility to see the impact of the reservoir on the
optimality conditions, in term of revenues and resource consumption,
i.e., Water Fertilizer, Land, etc.




5.1. A Lebanese Case Study:

The Impacts of Storage Facilities on Maximizing Monetary Returns to
Communities: An Alternative Approach for Wastewater Reuse
Management

Up until the present, wastewater treatment facilities for municipal areas
have been planned with "concrete and steel". The disadvantages with
these systems are; high energy requirements and large labor
involvement. The continuous increase in energy prices and labor costs
have produced economic pressures which demanded revolutionary
changes aiming at developing more cost effective or cheaper methods.
One of the most popular method in wastewater treatments is land
application (or reuse of wastewater in crop production) which consumes
relatively lower energy and labor levels and therefore have lower costs,
but requires more land area. The relationship between the presence of a
reservoir and land requirements for a sound land application system is
examined in this paper. The focus of the study is to investigate the
economic feasibility of land application in the presence of a storage
reservoir and compare the outcome to the application without a
reservoir. A five-year linear dynamic programming model was
developed to determine the optimal cropping pattern that will consume
all or most of the secondary treated effluent, utilize all the effluent's
constituents and bring in the highest revenues throughout the
optimization horizon. A case study in Tyre Region, South Lebanon, was
used for model application. Three scenarios were developed and then
compared to no-storage scenarios. In the first scenario, the current
existing cropping patterns were considered (status quo), while in the
second and the third new crops were introduced in addition to the
current ones. Supplementary irrigation was allowed in the first and third
scenarios to determine the profitability levels under such conditions.
The three scenarios were tested under different reservoir capacities. The
results indicate that higher profits are achieved in the presence of a
reservoir when compared with no reservoir. Also, the presence of
storage facilities enhances the efficiency of wastewater usage and the
flexibility of the associated cropping patterns. A trade-off between the
storage capacity and land and fresh water requirements (supplementary
irrigation) is noticed. As the storage capacity increases, less land and
fresh water are needed, more effluent volume is consumed and higher
net returns are achieved as compared to no reservoir situation.
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