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Introduction 

 

The Saudi government has set out “Saudi Vision 2030,” a growth strategy to achieve 

comprehensive development independently of oil dependency. Our country, the Ministry of 

Economy, Trade and Industry, formulated and announced in 2017 “Japan-Saudi Vision 2030” 

with the basic directionality of bilateral cooperation and the concrete project list. Under the 

vision, high-quality water infrastructure is a key area for cooperation between the two 

countries, and a memorandum of cooperation on seawater desalination and RO reclaimed 

water has been signed between the Ministry of Economy, Trade and Industry and the Ministry 

of Environment, Water, and Agriculture of Saudi Arabia. 

In the memorandum, the promotion of the demonstration project of reclaimed water system 

in Dammam I of Saudi Industrial Property Authority (MODON) and the diffusion of the 

technology are mentioned. 

Based on the results of implementation of the demonstration project in Dammam I, the 

feasibility of application of reclaimed water system (which produces the RO reclaimed water 

by way of biological and membrane treatment) to the countries such as Saudi Arabia shall 

be studied in this project from the viewpoints of market, technology and policy in accordance 

with the memorandum of understanding entered into between MODON and the consortium 

(Chiyoda Corporation and Kobelco Eco-Solutions Co., Ltd.). 

In this project, after conducting the market survey research on the business environment 

and potential customers in Saudi Arabia, etc, we examined the technical application of the 

reclaimed water system. Furthermore, we also examined the business model and evaluated 

the business of the same based on the results of the business environment and the result of 

technology review, and we considered a business development plan for management of risks 

and promotion of policy which are the key factors for carrying out the business. 

 

 
（Source：Ministry of Foreign Affairs of Japan） 
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List of units and abbreviations 

This report uses the following unified units and abbreviations. 

 

When simply described as “reclaimed water” in this report, it shall mean a general term 

that refers to the recycled water from wastewater, which includes advanced treated water for 

drainage (such as tertiary treated water and TSE (treated sewage effluent)) in addition to 

high purity water obtained by membrane treatment with RO. 

Reclaimed water obtained by reclaimed water system (MBR + RO or MF + RO) which are 

our proposed technologies in this project may be used for industrial water, and referred to as 

“RO reclaimed water” for distinguishing the same from the simple wording of “reclaimed water” 

above. 

 

Unit 

Notation in this report Meaning Remarks 

OMR Omani Rial 1 OMR＝ 288¥（Feｂ.2019） 

SAR Saudi Riyal 1 SAR＝ 30¥（Feｂ.2019） 

USD US Dollar 1 USD＝ 111¥（Feｂ.2019） 

 

Abbreviation 

Notation in this report Official name, meaning, etc. 

ADSSC Abu Dhabi Sewerage Service Company 

BOD Biochemical Oxygen Demand 

BOOT Build-Own-Operate-Transfer 

BOT Build-Operate-Transfer 

CAPEX Capital Expenditure 

COD Chemical Oxygen Demand 

DAF Dissolved Air Flotation 

DBO Design-Build-Operate 

DSCR Debt Service Coverage Ratio 

ECRA Electricity & Cogeneration Regulatory Authority 

EIRR Equity Internal Rate of Return 

EPC Engineering, Procurement, and Construction 

FIRR Financial Internal Rate of Return 

FS Feasibility Study 

GAMEP General Authority for Meteorology and Environment Protection 

GCC Cooperation Council for the Arab States of the Gulf（Gulf 
Cooperation Council） 

IRR Internal Rate of Return 

IWPP Independent Water and Power Project 

KPI Key Performance Indicator 

MBR Membrane Bio Reactor 

MEWA The Ministry of Environment Water and Agriculture 

MF Microfilterlation 

MODON Saudi Authority for Industrial Cities and Technology Zones 
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MOU Memorandum of Understanding 

NWC National Water Company 

O&M Operation and Maintenance 

OBOT Operate-Build-Operate-Transfer 

OPEX Operating Expense 

PME The Presidency of Meteorology and Environment 

RCJY The Royal Commission for Jubail and Yanbu 

RFP Request For Proposal 

RO Reverse Osmosis 

SPC Special Purpose Company 

TSE Treated Sewage Effluent 

UAE United Arab Emirates 

UF Ultrafilteration 

VGF Viability Gap Funding 

WWTP Waste Water Treatment Plant 
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1. Market survey 

In this chapter, as a market survey, we investigate the legal system, market size, and the 

efforts of competitors in Saudi Arabia, UAE and Oman. 

1.1 Survey of local business environments 

1.1.1 System and organization 

On the premise of utilizing recycled water in industrial parks, we conduct a survey of the 

systems and policies on recycled water utilization in Saudi Arabia and other oil-producing 

Gulf countries. 

 Saudi Arabia 

1) Plan 

We conduct a survey of economic reform and master plan of the wastewater treatment led 

by the central government of Saudi Arabia and its positioning of recycled water use, the 

summary of which is as described below. 

a. Vision 2030 

In 2016, Saudi Arabia launched a national-level action plan for major economic reform 

called Vision 2030 led by the Crown Prince. Stipulated in this Vision for thorough 

environmental preservation is to control water usage as well as to utilize treated water and 

renewable water resources, thereby promoting effective utilization of water resources. In 

order to realize this Vision 2030, Saudi-Japan Vision 2030 (hereinafter “Saudi-Japan Vision”) 

was formulated as a new direction of the Saudi-Japan relationship aiming for a strategic 

partnership. Under the Saudi-Japan Vision, ministries, government offices and agencies of 

both countries are working together on various issues covering up to nine segments. National 

projects in coordination with business community and Saudi-Japan businesses are being 

promoted, as exemplified by 36 corporate MOUs signed until 2017. 

 

b. National transformation Program 2020 

In 2016, along with the Vision 2030, Saudi Arabia announced National Transformation 

Program 2020 as part of economic and financial reform.1 For the water-related achievement 

level by the year 2020, specific indicators and numerical targets are set such as “Raise the 

usage ratio of renewable water for agricultural water from the current level of 1.3% to 35%” 

and “Raise the desalination ratio in recycled water from 0% to 20% by strategic partnership.” 

 

c. National Water Strategy 

As a master plan for the area of water in major cities, National Water Strategy was 

formulated in 2013 by then Ministry of Water and Electricity. This strategy sets an overriding 

                                                        

1 National Transformation Program 2020   http://vision2030.gov.sa/sites/default/files/NTP_En.pdf 
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goal of sustainable water use with emphasis on the preservation of water sources, efficiency, 

fairness and security and five specific goals have been set in Table 1-1. 

Table 1-1  National Water Strategy 2013 – Five goals 

Goal Description 

1 Save and develop water resources for sustainability and efficiency. 

2 
Enhance governance and administrative ability so that water can be distributed and used 

appropriately in line with social and economic goals. 

3 
While minimizing a financial burden, provide the people with water supply service at the 

level of advanced nations. 

4 Develop and introduce technical and institutional innovation. 

5 Endeavor to preserve and improve water resource environment. 

Source) Ministry of Water and Electricity National Water Strategy, 2013 

 

For Saudi Arabia, being a Gulf state with insufficient water resources, proper sewage 

treatment and its reuse are one of the measures for responding to the increase of water 

demand, in addition to seawater desalination. In order to preserve water resources and 

promote sustainable water usage, the goal 1 of the National Water Strategy is set to increase 

the reuse ratio of treated municipal effluent to 100% by 2030 and to increase the reuse ratio 

of industrial water to 80% by 2030 and 90% by 2040. 

 

Table 1-2  National Water Strategy –  
Indicator related to recycled water and outcome to be aimed in the goal 1 

Indicator (partial extract) Unit 
Criteria 

(2010) 

Goal (annual) 

2015 2020 2030 2040 

Goal 1: Preserve and develop the precious water resources for sustainability and bring a 

maximum benefit to the present and future generations of Saudi Arabia society. 

Set the following four points as long-term outcome. 

1. Manage the unrenewable groundwater intake from a sustainability viewpoint. 

2. Match the water demand with the sustainable supply at the minimum cost. 

3. Water consumption generates a maximum social benefit. 

4. Saudi Arabia’s water safety is secured. 

Utilization of reusable water resources % N/A 60 70 80 90 

Recycle & reuse ratio of treated municipal 

effluent 
% 30 60 80 100 100 

Reuse ratio of industrial water % 10 40 65 80 90 

Reduction of usage per capita in municipal 

water supply 
l/c/d 238 200 180 170 170 

Reduction of water losses in municipal 

water supply 
% 30 20 12 5 5 

Source) Ministry of Water and Electricity National Water Strategy, 2013 

In 2017, National Water Strategy 2030 was formulated based on the Vision 2030 

announced in 2016. In this strategy, to achieve five strategical segments (Abundance, 

Affordability, Quality, Environmental Sustainability, Economic Sustainability), the ten 

strategical programs and associated initiatives are put together in the following table. The 

reuse of water corresponds to the Initiative 2.9 “Reconstruction and maintenance of 



 3 

wastewater treatment plant and promotion of reuse of treated water” of the Program 2. “Water 

resource management.” 

Table 1-3  National Water Strategy 2030   Programs and Initiatives 

Program Initiative 

1. Water system and 

water resource 

management regulations 

1.1 Water system modernization and policies 

1.2 Maintenance of regulations for water resource management, 

license and water quality standards 

2. Water resource 

management 

2.1 Restructuring and maintenance of overall water resource 

management capability 

2.2 Management of information and digital systems contributing to 

activation of decision-making 

2.3 Maintenance and operation of water right system, and 

establishment of water resource recording, monitoring and 

controlling mechanism 

2.4 Overall water quality plan 

2.5 Reduction of feed production and improvement of farm produce 

productivity by comparative advantage 

2.6 Water saving by buildings and home appliances 

2.7 Raising awareness, implementation of educational activity and 

improvement of erroneous behavior and custom 

2.8 Development of recyclable ground water and surface water 

2.9 Reconstruction and maintenance of wastewater treatment 
plant and promotion of reuse of treated water 

2.10 Development of sustainable desalination capability 

2.11 Development of unrecyclable groundwater resource 

2.12 Expansion of production capacity to satisfy the demand of 

pilgrims (benevolent persons) 

2.13 Irrigation (soqya al badia) and social security for Bedouin 

2.14 Strengthening contribution by No.3 water sector 

2.15 Compliance with environmental control and requirements 

3. Departmental prompt 

response program for 

emergency management 

3.1 Crisis management and overall emergency management plan 

3.2 Connectivity, expansion of design and control 

3.3 Expansion of strategic storage capacity such as water supply 

plan to aquifer 

4. Research & 

development, capacity 

building 

4.1 Prepare and implement R&D strategy in water department 

4.2 Forming and maintenance of national water-holding 

4.3 Localization of water sector 

5. Efficiency of supply 

chain and service quality 

5.1 Expansion and renewal of drainage network 

5.2 Expansion and renewal of sewerage network 

5.3 Reduction of wasteful use and irregular supply 

5.4 Use of smart meter and development of its invoicing/collection 

methods 

5.5 Improvement of customer service 

5.6 Automated water discharge 

5.7 Pollution prevention and water quality improvement 

6. Water service 6.1 Development of organizational capacity for water service 
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Program Initiative 

regulation 6.2 Bill revision in urban sector 

6.3 Maintenance of regulation of water service and issuance of 

license 

6.4 Trade contract and account settlement (Account Balancing) 

7. Reorganization of 

Saline Water Conversion 

Corporation (SWCC) 

7.1 Technical assessment of transport line and assets 

7.2 Technical assessment and survey of production assets 

7.3 Reorganization (in legal, financial and management aspects) 

8. Involvement of private 

sector in water production 

and drainage treatment 

8.1 Capacity reinforcement of water and power company 

8.2 Involvement of private sector in water production 

8.3 Involvement of private sector in wastewater treatment plant 

9. Restructuring of 

distribution and 

involvement of private 

sector 

9.1 Assessment and study of private sector involvement process 

9.2 Reorganization of drainage facilities as a proposal approved by 

all regions 

9.3 Preparation and submission of management contract 

9.4 Preparation and submission of concession contract 

10. Reorganization of 

irrigation organization and 

improvement of irrigation 

10.1 Definition of duties and formulation of strategy 

10.2 Maintenance of capacity and partnership 

10.3 Improvement of irrigation usage practice and promotion of 

treated sewage effluent for agricultural use 

Source) National Water Strategy 2030, Kingdom of Saudi Arabia, Jumada I 1439 AH – January 2018 

 

In the part of “Assessment of status quo”, resources and usage” of along with desalinated 

seawater, groundwater, etc., reclaimed water is categorized as an important water resource 

for the country where water shortage is an ongoing issue. It is defined as water which can be 

used for industrial process, cooling and agricultural purposes through sewage treatment. Also, 

in connection with the control on water supply service industry, there are descriptions on the 

review of charges for cities and industry as well as the fact that unrecyclable groundwater 

and desalinated seawater account for 80% of the water supplied for industrial sector. 

In the part of “Action plan”, KPI (Key Performance Indicator) for respective initiatives is 

shown. Among them, “Reuse rate of treated wastewater” is specified for the use of recycled 

water and the goal has been set to increase the current 17% to 70% by 2030. However, there 

is no such description focusing on industrial effluent as specifically and explicitly mentioned 

in the “National Water Strategy 2013.” 

In the hearing with MEWA, it was explained that while the above figures 17% at present 

and 70% targeted by 2030 include industrial effluent, the distribution, etc. of the target value 

between domestic drainage (treated effluent) and industrial effluent are still being studied. 

Also, industrial effluent includes not only MODON but also industrial parks, etc. managed by 

other organizations such as RCJY, so recycling rate of industrial effluent by MODON is not 

clearly specified in the Water Strategy 2030. 

Also, while MEWA expressed utilization of information provided by MODON, etc. in working 

out the present reuse rate 17%, no specific figures have been disclosed. 

It is considered that the above goal will have teeth only when indicators are specified for a 

progress check currently being studied by MEWA and target values are shown to respective 

sectors including MODON. 
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d.  Plan at MODON  

According to the hearing, we could not receive a clear answer from MODON regarding the 

application of Water Strategy 2030 to MODON. Although MODON recognize that it is 

necessary for MODON to take some kinds of measures for use of reclaimed water, MODON 

has not yet define the specific goal at this moment. It was informed that MODON has a target 

of achieving 100% drainage recycling rate by 2030 to be in line with the Water Strategy 2030. 

However, it is not clear in which document the target is specified. Also, the 100% recycling 

rate includes the treated water of drainage treatment facility used directly for irrigation 

purpose, so in actual conditions, there is possibility of achieving it by spraying water in the 

grounds. Therefore, there is not so much preservation effect of water resources in higher 

quality than desalinated water, groundwater, etc. When positioning recycled water as an 

alternative source for water for industrial use, it is considered necessary to apply target value 

for each water quality of recycled water. 

 

2) Systems and policies 

Here, we mentioned the law related to environmental standards, the standards and 

guideline of wastewater and self-regulation set out in the particular industrial parks, in terms 

of the system and regulations for water and drainage of factory and industrial parks. 

a. Related laws and regulations 

In Article 32 of the Basic Rule of Governance announced in 1992, environmental protection 

at a national level was stipulated. Also in the Regulation for Water Resources Preservation 

announced in 1980, the needs for industrial water and the responsibility of Ministry of 

Agriculture and Water (MAW)2 for the protection and effective use of water resources were 

clearly stated. 

In 2001, Presidency of Meteorology and Environment (PME) 3  prescribed General 

Environmental Regulations and Rules for Implementation, in which all environmental matters 

and their standards including the prevention of water pollution are indicated. These 

Regulations and Rules serve as the basis for domestic drainage standards, marine drainage 

standard, and water quality standards for groundwater and drinking water. The above 

regulations basically apply to industrial cities and industrial parks promoted by MODON. 

However, for standards of drainage discharged by the resident tenants to drainage treatment 

facility in the estates, MODON sets its own standards. Also, for Jubail and Yanbu areas which 

are under jurisdiction of the Royal Commission, original drainage standards are set by the 

Commission. 

 

                                                        

2 Ministry of Agriculture and Water has been reorganized as Ministry of Environment, Water and Agriculture 

(MEWA) 

Source) MEWA website 

https://www.mewa.gov.sa/en/Ministry/Agencies/EnvironmentAgency/Pages/AboutUs.aspx 

3 PME was a former organization of the present General Authority of Meteorology and Environmental Protection 

(GAMEP), Reorganization took place in 2016 to the new name. 
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Table 1-4  List of laws and regulations for environmental standards 

Name of law/regulation Form & control agency Description 

Basic Rule of Governance Law of the Kingdom 

Article 32 stipulates that the state 

endeavors to preserve, protect and 

develop the environment as well as to 

take measures for the prevention of 

environmental pollution. 

Regulation for Water 

Resources Preservation 

Ministry of Agriculture 

and Water (MAW) 

* Present Ministry of 

Environment, Water 

and Agriculture 

(MEWA) 

Article 3 ranks industrial water as the 

third in the priority of water usage, the 

same as agricultural and city water after 

domestic water and livestock raising. 

By-Laws on Water 

Resources Preservation 

Ministry of Agriculture 

and Water (MAW) 

* Present Ministry of 

Environment, Water 

and Agriculture 

(MEWA) 

Regulates groundwater intake by well-

digging and groundwater use for 

agricultural purpose. 

General Environmental 

Regulations and Rules for 

Implementation 

Presidency of 

Meteorology and 

Environment (PME) 

* Present General 

Authority of 

Meteorology and 

Environmental 

Protection (GAMEP) 

The only practical environmental law in 

Saudi Arabia. All environmental matters 

and standards including the prevention of 

water pollution are provided for. 

Regulation of the Royal 

Commission 

Royal Commission for 

Jubail and Yanbu  

(RCJY) 

Standards pertaining to exhaust gas, 

drainage, environmental management in 

Jubail and Yanbu city are set forth as well 

as drainage standards for industrial 

effluent. 

Source) Prepared based on laws and regulations 

b. Standards and guidelines for drainage 

In Saudi Arabia, standards and guidelines specializing in drainage are issued in order to 

comply with the aforementioned laws and regulations. As for national standards, under the 

Kingdom of Saudi Arabia National Environmental Standard on Ambient Water Quality by 

PME, water quality standards are set for industrial and municipal wastewater discharged to 

the environment. 

Based on the PME standards, MODON issues guidelines for the air and effluent to the 

existing and new plants in the industrial parks under its jurisdiction. 
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Table 1-5  List of standards and guidelines for industrial effluent 

Name of guidelines Control agency Description 

Kingdom of Saudi Arabia 

National Environmental 

Standard 

Ambient Water Quality 

Presidency of Meteorology 

and Environment (PME) 

* Present General Authority 

of Meteorology and 

Environmental Protection 

(GAMEP) 

Revising the general 

environmental standards by 

PME, set water quality 

standards to be a base line for 

protecting water supply and 

natural water environment of 

Saudi Arabia.  

Kingdom of Saudi Arabia 

National Environmental 

Standard 

Industrial and Municipal 

Wastewater Discharges 

Presidency of Meteorology 

and Environment (PME) 

* Present General Authority 

of Meteorology and 

Environmental Protection 

(GAMEP) 

Revising the general 

environmental standards by 

PME, aim to control the quality 

of direct wastewater discharge 

from plants and households and 

satisfy the environmental water 

standards. 

Environmental Standards and 

Procedures in the Industrial 

Cities. 

Saudi Industrial Property 

Authority (MODON) 

Environmental standards and 

guidelines for requirements 

prepared specially for existing 

and new industrial parks and 

individual plants in order to 

comply with general 

environmental standards set 

forth by PME. Issued by 

MODON. 

Source) Prepared based on Standards and Guidelines 

 

c. Independent wastewater discharge control of Industrial Parks 

MODON which exercises jurisdiction over the major industrial parks in Saudi Arabia has 

its original wastewater discharge standards and it generally matches the standard values set 

by PME (present GAMEP). 

Environmental Standards and Procedures in the Industrial Cities4, the guidelines prepared 

by MODON, describes the environmental standards, etc. to be observed by individual plant 

(tenant) when moving into the MODON industrial parks and tenant enterprises must follow 

the guidelines.   In the local hearing survey, there was a case where MODON refused to 

accept wastewater discharge from a tenant enterprise discharging wastewater exceeding the 

standards set by the guidelines. In this case, the tenant enterprise takes wastewater in a tank 

truck to treat it outside the industrial parks on an individual contract basis5. 

In addition, the guidelines states in the beginning that all major facilities and buildings in 

the industrial parks shall not be designed and operated exceeding the environmental 

standards implemented in the Kingdom of Saudi Arabia. Not only wastewater discharge but 

all items that potentially affect the environment such as air quality and substances discharged 

by various chemical plants, steelmaking plants and the like are described. In the following 

Table 1-5, the comparison is made between the discharge levels indicated in the MODON 

                                                        

4 Issue year unknown. 

5 From the local hearing. 
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guidelines and the discharge limits set by PME (present GAMEP). It is clearly stated that the 

MODON levels have been set by referring to those set by PME6. The same values are set 

for items pertaining to organic pollution such as BOD (Biochemical Oxygen Demand) and 

COD (Chemical Oxygen Demand) but for other levels, MODON has stricter levels in general. 

 

Table 1-6 Levels of organic chemical substances in industrial effluent  
(Comparison table between MODON and PME) 

Properties 

MODON, The monthly 

average of the 

authorized discharge 

levels 

PME, Discharge limits for effluent 

prior to discharge into water bodies 

(and municipal collection systems) 

Red Sea 

Industrial 

Gulf 

Industrial 

BOD (Biochemical Oxygen 

Demand), mg/L 
25 25 25 

Chemical Oxygen Demand (COD), 

mg/L 
150 150 150 

Total organic carbon (TOC), mg/L 50 50 50 

Total nitrogen using Chledal manner 

(TKN), mg/L 
5 10 10 

Total Chlorinated hydrocarbons 

(TCH), mg/L 
0.01 0.5 0.5 

Oils and grease, mg/L 

8 (Not to exceed 15 in 

case of independent 

discharge) 

7 7 

Phenol, mg/L 0.1 1 1 

Total chromium (Cr), mg/L 0.1 0.5 0.5 

Copper (Cu), mg/L 0.2 0.5 0.5 

Cyanide (CN), mg/L 0.5 (total) 0.1 (free) 0.1 (free) 

Lead (Pb), mg/L 0.1 0.5 0.5 

Mercury (Hg), mg/L 0.001 0.1 0.1 

Nickel (Ni), mg/L 0.2 1 1 

Total phosphate (PO4), mg/L 1 1 1 

Zinc (Zn), mg/L 1 5 5 

Source) MODON “Environmental Standards and Procedures in the Industrial Cities” and Presidency of 

Meteorology and Environment(2012)  ”Kingdom of Saudi Arabia National Environmental 

Standard Industrial and Municipal Wastewater Discharges” 

  

                                                        

6 Source) MODON. Environmental Standards and Procedures in the Industrial Cities. p9. 
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3) Organization 

a. Ministry of Environment, Water and Agriculture (MEWA) 

MEWA was established by succeeding the former Ministry of Water and Electricity in 2016. 

It aims to establish the preservation and security of water resources for the purpose of 

preserving the environment and natural resources and achieving sustainable development. 

It exercises jurisdiction over Directorate of Water Affairs undertaking the management and 

preservation of water resources and Directorate of Water Service undertaking the operation 

and management of water service. 

 

b. The General Authority of Meteorology and Environmental Protection (GAMEP) 

This is a national organ to exercise meteorological observation and early warning. The 

former Presidency of Meteorology and Environment (PME) was renamed in 2016 to the 

present GAMEP by royal decree. It undertakes setting, investigation, improvement, etc. of 

the environmental protection standards. While GAMEP is positioned under MEWA after 

establishment of GAMEP, the specific scope of work between the two authorities has not yet 

been clear. The organization of GAMEP is as follows. 

 

 

Fig. 1-1  GAMEP organization chart 

Source) GAMEP website 
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c. Electricity & Cogeneration Regulatory Authority (ECRA) 

This is a regulatory organ relating to electric power such as the revision of power charge, 

setting of power line specifications, etc. and charge setting for desalinated seawater. Limiting 

groundwater intake and other control are taken as water resources management to be under 

the jurisdiction of MEWA but water supplied to the people and industrial sector after intake is 

taken as water supply service for which ECRA exercises jurisdiction. Currently, the charge 

setting mechanism and the scope of work between respective government agencies are 

discussed with MEWA and MODON and there is a possibility of new law being formulated7. 

 

d. Ministry of Energy, Industry and Mineral Resources (MEIM) 

This is a ministry of exercising jurisdiction over MODON. It supervises hydrocarbon, 

mineral resources and energy, and aims to ensure optimum use and sustainable 

development of resources and to develop industries through adjustment and cooperation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                        

7 From the local hearing. 
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e. Saudi Industrial Property Authority (MODON) 

This is an organization established in 2001 to undertake development and management 

of industrial parks other than Jubail and Yanbu areas. Its overall development includes 

installation of infrastructure such as waterworks, electricity and roads, provision of investment 

opportunities, and design, etc. of housing complex. The organization of MODON is as follows. 

 

 

Fig. 1-2  MODON organization chart 

Source) MODON website,  https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx, (as 

of August 3, 2018) 

  

https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx
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f. Royal Commission for Jubail and Yanbu (RCJY) 

The Commission shoulders the development of industrial parks in Jubail and Yanbu 

industrial cities. It was established in 1975 as an autonomous organization of the Saudi 

Arabia government. It also undertakes development of newly emerged industrial cities like 

Ras Al-Khair and Jazan. 

 

 

Fig. 1-3  RCJY organization chart 

Source) RCJY website,  https://www.rcjy.gov.sa/en-us/riyadh/citizen/abouthq/pages/default.aspx, (as of 

August 3, 2018) 

 UAE 

1) Plan 

In September 2017, the United Arab Emirates (UAE) formulated the “Water Security 

Strategy 2036” with the planning period up to 2036. The Strategy consists of the following 

three major policies (programs).   

 Water Demand Management Program 

 Water Supply Management Program 

 Emergency Water Production and Distribution Program 

The purpose of the “Water Demand Management Program” is to attain the sustainability of 

water consumption in the urban area environmentally and economically. In order to attain 

such purpose, management of losses of water in the distribution pipe lines, control of total 

demand and mitigation of dependence on seawater desalination are necessary. The 

pressure of groundwater is mitigated by improving the efficiency of water use for agriculture. 

The “Water Supply Management Program” is to cover the future water demand in 

sustainable ways by the use of membrane method desalinating technique and increased use 

https://www.rcjy.gov.sa/en-us/riyadh/citizen/abouthq/pages/default.aspx
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of renewable energy power supply as well as of treated wastewater.  

“Emergency Water Production and Distribution Program” aims for effective prevention and 

measures at a national level to deal with water emergencies. 

 

The programs set Key Performance Indicator (KPI) including the following: 

 Reduce total demand for water by 21%. 

 Improve water productivity by 69%. 

 Reduce water shortage to the third rank. 

 Increase reuse of treated wastewater up to 95%. 

 Prepare water storage for water supply while continuing with basic economic activities in 

an emergency. 

 Satisfy water demand for at least 35 days by water storage even at the time of crisis. 

 

2) Legal system 

 

In UAE, there is a law for water resource management named “Federal Law No (24) of 

1999 for the Protection and Development of the Environment”. In addition, the following is 

the law and regulation applicable to Abu Dabi. 

 The Recycled Water and Biosolids Regulations (Second Edition 2018) 

 The Business Continuity Management Regulations for Drinking Water, Wastewater and 

Electricity Services (First Edition 2014) 

 The Water Quality Regulations (Fourth Edition 2014) 

 The Trade Effluent Control Regulations (2010) 

 The Water Supply Regulations (2009) 
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3) Organization 

The main organs and jurisdiction relating to water resource management in UAE are as 

follows. 

Table 1-７  Organizations pertaining to water resource management in the UAE 

Agencies Scopes of Authority 

Ministry of Energy and Industry (MoEI)8 
Main water resource management 

administration 

Federal Water and Electricity Authority 

(Northern Federation) 

Supply of drinking water Abu Dhabi Water and Electricity Authority 

Dubai Electricity and Water Authority 

Sharjah Electricity and Water Authority 

Abu Dhabi Sewerage Services Company 

Sanitary management 

Public Works and Services Department 

(Ras Al Khaimah) 

Ajman Sewerage (Private) Company Ltd 

(Ajman) 

General Authority for Water Management 

(Ministry of Climate Change and 

Environment)9 

Irrigation management 

Ministry of Energy and Industry10 Adjustment of related organs 

General Authority for Water Management Regional water management 

Source) Annex II: Water institutions and legislation in Arab countries, Water Governance in the Arab Region, UNDP, 

2013; 

http://www.undp.org/content/dam/rbas/doc/Energy%20and%20Environment/Arab_Water_Gov_Report/Arab

_Water_Gov_Report_Full_Final_Nov_27.pdf, 

MoEI: https://www.moei.gov.ae/en/about-us.aspx, 

Abu Dhabi Sewerage Services Company: https://www.adssc.ae/en-us/About-Us/Pages/Who-we-are.aspx, 

Public Works and Services Department: http://psd.rak.ae/en/pages/aboutpwsd.aspx 

Ajman Sewerage (Private) Company Ltd: https://www.ajmansewerage.ae/company/ 

General Authority for Water Management: 

https://www.informea.org/en/legislation/federal-law-no-21-1981-establishing-general-authority-water-

management-united-arab, https://www.informea.org/sites/default/files/legislation/uae63695.doc (in Arabic) 

 

                                                        

8 Water resource management operation was transferred to the Ministry in 2016 (https://www.moei.gov.ae/en/about-

us.aspx) 

9 The Ministry sets the installation of irrigation as one of the requirements for renewal of agricultural activity license 

(https://www.moccae.gov.ae/en/our-services/licensing/permit-for-agricultural-activity-practice-renew.aspx) 

10 UAE AND THE 2030 AGENDA FOR SUSTAINABLE DEVELOPMENT, EXCELLENCE IN 

IMPLEMENTATION, 2017: 

https://sustainabledevelopment.un.org/content/documents/20161UAE_SDGs_Report_Full_English.pdf 

http://www.undp.org/content/dam/rbas/doc/Energy%20and%20Environment/Arab_Water_Gov_Report/Arab_Water_Gov_Report_Full_Final_Nov_27.pdf
http://www.undp.org/content/dam/rbas/doc/Energy%20and%20Environment/Arab_Water_Gov_Report/Arab_Water_Gov_Report_Full_Final_Nov_27.pdf
https://www.moei.gov.ae/en/about-us.aspx
https://www.adssc.ae/en-us/About-Us/Pages/Who-we-are.aspx
https://www.informea.org/en/legislation/federal-law-no-21-1981-establishing-general-authority-water-management-united-arab
https://www.informea.org/en/legislation/federal-law-no-21-1981-establishing-general-authority-water-management-united-arab
https://www.informea.org/sites/default/files/legislation/uae63695.doc
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 Oman 

1) Plan 

In the "National Water Resources Master Plan” formulated in 2000 (the planning cycle is 

from 2001 to 2020), water is recognized to be the most valuable resource for a nation and 

also be of vital importance in the future. In this Master Plan, the following main principles are 

shown: 

 Water resources must be not only technically but also economically, environmentally, and 

socially sustainable in a long term. 

 In places where water resources have been already deteriorated due to overconsumption 

or pollution, the water balance in aquifers must be restored to a sustainable state by 2020. 

 Strategic stock piling of non-renewable water resources must be maintained, and potable 

water must be allocated only to high-priority household and industry uses. 

 Except for the Aflaj areas, water supply for home and industrial uses takes precedence 

over that for agricultural use. 

 In order to increase production by available water, to increase revenues, and to decrease 

virtual water import, reform of irrigation agriculture must be promoted. 
 

This Master Plan also shows the following major measures necessary for water resource 

development and management: 

 Potable water supply to cities and for high-priority purposes 

 Expansion of restoration and development of endogenous water resources 

 Enhancement of availability of water by treatment and reuse of wastewater 

 Restricted strategic use of non-renewable potable water and blackish water storage 

 Establishment of water quota systems by sector 

 Management of water demand 

2) Legal Systems 

In Oman, there is a law for water resource management named “Royal Decree 114 of 

2001: Issuing the Law on Conservation of the Environment and Prevention from Pollution”. 

In addition, the following is applicable law and regulation. 

 Royal Decree 115 of 2001: Issuing Law on Protection of Sources of Potable Water from 

Pollution 

 Royal Decree 78 of 2004: Law for the Regulation and Privatization of the Electricity and 

Related Water Sector 

 

 

 

 

 

 

 

3) Organizations 

The major agencies and their scopes of authority concerning water resource management 
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of Oman are as follows: 

Table 1-８  Organizations Pertaining to Water Resource Management in Oman 

Agencies Scopes of Authority  

Ministry of Regional Municipalities and Water 

Resources 
Major water resource management 

administration 
Ministry of Environment and Climate Affairs 

Public Authority for Water and Electricity Potable water supply 

Haya Water, originally operating as Oman 

Wastewater Services Company (Muscat 

Governorate) 

Hygienic management 
Salalah Sanitary Drainage Services Company 

(Salalah) 

Sohar Development Office (Sohar) 

(Ministry of Regional Municipalities and Water 

Resources (rest of country) 

Ministry of Agriculture and Fisheries Irrigation management 

Ministry of Regional Municipalities and Water 

Resources 

Coordination among concerned 

organizations 

Regional governorates Water management in regions 

Source) Annex II: Water institutions and legislation in Arab countries, Water Governance in the Arab 

Region, UNDP, 2013; 

http://www.undp.org/content/dam/rbas/doc/Energy%20and%20Environment/Arab_Water_Gov_

Report/Arab_Water_Gov_Report_Full_Final_Nov_27.pdf 

 

1.1.2 Size and Structure of Market 

For Saudi Arabia and the Middle East and Gulf countries where similar needs are expected, 

we organized the market size and structure of the industrial wastewater recycling. 

 Saudi Arabia 

1) Size of Market 

a. Overview 

According to “Global Water Market 2017”, the needs of treatment of water and wastewater 

and reclamation of treated water for industrial sectors in Saudi Arabia tend to increase. It is 

pointed out that there are political factors such as promotion of use of reclaimed water, and 

the needs itself are increasing due to the promotion of industrial integration. It is expected 

that the needs of industrial water will increase by 29.51k m3/yr before 2030 (1.26 times 

compared with 2015), the market size by 391.7 mil USD before 2020 (1.32 times compared 

with 2017 (CAPEX)), and the market sizes of wastewater treatment by 834.2 mil USD before 

2020 (1.21 times compared with 2017 (CAPEX)). 
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b. Factors of Market Growth 

In Saudi Arabia, in order to achieve sustainable water utilizations and respond to increasing 

water demand, efforts are made to develop the infrastructure and enhance the management 

organization of the water sector. In particular, enhancement of drainage collection and 

treatment systems is placed as an important agenda which also leads to the spread of use 

of reclaimed water. 

According to the National Water Strategy formulated by Ministry of Water and Electricity, 

reuse of industrial wastewater is required, and a goal is set to progressively enhance the 

ratio which was 10% in 2010 and achieve 90% by 2040. (See 1.1.1 for details.) 

Further, in recent years, Saudi Arabia has been exploring measures for privatization of 

water supply and drainage sectors including operation of water systems in major cities in 

preparation for a decrease in revenue due to a decline of oil prices in the future, while putting 

a great deal of effort into investments in industrial parks and industrial cities fully equipped 

with public services and infrastructure for invitation of various industries. Because, in Saudi 

Arabia, the annual average rainfall is small and the amount of evaporation is large, its water 

resources including surface water and groundwater are extremely limited. Therefore, the 

nation largely depends on seawater desalination and makes up the shortage of part of water 

for irrigation and landscaping, etc. by reusing treated water. According to “Global Water 

Market 2017”, it is expected that needs of water including industrial water will further increase 

(by 29.51k m3/yr before 2030 (1.26 times compared with 2015)), and the needs of water 

reuse will increase even more in the future. 
 

 

Fig. 1-4  Past Results and Future Prediction of Water Withdrawals by Sector  
in Saudi Arabia 

Source) Global Water Intelligence, Global Water Market 2017 

 

c. Market Size 

In the National Water Strategy of Saudi Arabia, development and enhancement of water 

supply and drainage infrastructure is clearly described in the plan as the measures for 



 18 

sustainable water utilization and the increasing water demand. It is thought that investments 

in seawater desalination and reclaimed water infrastructure will be accelerated in the future 

to respond to the increasing water demand. According to “Global Water Market 2017”, 

actually, it is expected that the market size of wastewater treatment will increase to 834.2 mil. 

USD/ year before 2020 (1.21 times compared with 2017 (CAPEX)). 

 

 

Fig. 1-5 Prediction of Market Size of Wastewater Treatment in Saudi Arabia (CAPEX) 

Source) Global Water Intelligence, Global Water Market 2017 

 

In Saudi Arabia, recycling of TSE (Treated Sewage Effluent) has been advanced in recent 

years, and NWC (National Water Company) shows signs of making use of TSE as a new 

revenue source. NWC supplies TSE to customers in industries, agriculture, and district 

cooling, etc. under long-term contracts. It supplied more than 400,000 m3/d of water in 2013 

to customers including Saudi Electric Company. According to NWC, the sales of TSE in 2015 

are said to have doubled from 2014 to 349 million SAR (approximately 93 million USD) and 

are expected to exceed the sales of potable water before 2020. 

Looking at the industrial water sector, Saudi Arabia has wide and prosperous oil and gas 

production industries utilizing abundant oil resources, and most of demands for industrial 

water come from the oil-related industries including oil and gas production, oil refining, and 

petrochemical industries. According to “Global Water Market 2017”, it is expected that, in 

2020, the oil-related industries will have a market size equal to that of industrial water of 

213.6 mil USD/year. 

In addition, Saudi Arabia is promoting industrial diversification apart from the oil and gas 

industries, in particular, invitation of overseas multinational companies in Saudi Vision 2030, 

and it is expected that water demand will also increase other than for the oil and gas 

industries in the future. 

Furthermore, such industrial diversification and promotion are linked to the promotion of 

industrial complex development which enables consolidation and streamlining of 

infrastructure. Saudi Industrial Property Authority (MODON) manages approximately 35 

industrial parks including those under construction. The private sector may be engaged in 
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such business area as development of industrial parks and related utility development and 

management. In the area of public potable water supply and sewage treatment in Saudi 

Arabia, any fees are not intended to be charged to residents, and NWC or any other local 

governments shall bear such fees and provide services. On the other hand, since, for the 

services of water supply and wastewater treatment in the industrial park, the fees by which 

the investment cost may be recovered is set out, it is possible for private sector to be engaged 

in the BOT business where building, operation and collection of service fee. 

 

 

Fig. 1-6 Prediction of Market Sizes of Industrial Water by Industry (CAPEX) 

Source) Global Water Intelligence, Global Water Market 2017 

 

2) Market Structure 

a. Overview of Market Structure 

In Saudi Arabia, from the early 2000s, under the IWPP (Independent Water and Power 

Project) business for power generation and water production, a new movement arose, where 

private sectors participate in funding and operation by itself collectively. Even after the IWPP 

plan was suspended, private sectors have continued to participate in the water supply and 

drainage sectors, and it is planned that the government’s expenses will be reduced and 

budget restrictions on water infrastructure will be eliminated by private capital. 

In detail, NWC (National Water Company) is planning long-term contracts with private sectors, 

including management contracts for water supply and drainage services in major cities. It is 

assumed that water infrastructure in each city is in principle operated and managed by more 

than one companies, and companies collect fees from users and pay usage and concession 

fees to NWC.  

In industrial parks, MODON has promoted construction of water and wastewater treatment 

plants under BOT contracts until now, and it plans to conclude 20-25 year long-term contracts 

with private sectors based on OBOT (operate-build-operate-transfer) in the future. This will 

result in the outsourcing of operation and management of all water systems in industrial parks 
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to private companies. 

 

Below is the basic scheme of water and wastewater in the present MODON industrial 

parks: 

 

 

Fig. 1-７ Structure of Water Supply and Treatment in Industrial Parks (Assumption) 

 

Based on a hearing from MODON and private utility companies in an on-site survey, 

information on [1] the relationship between MODON and utilities, [2] utility contracts of tenant 

companies, and [3] regulations by GAMEP is summarized as follows: 

 

[1] The relationship between MODON and utilities 

 MODON concludes BOT contracts with private utilities to outsource services, by which 

private utilities may obtain the business license in the particular industrial park.  

 MODON concludes contracts to grant to private utilities the right of use to carry out 

reconstruction, development, operation, management, and maintenance pertaining to 

services for water supply, drainage, and industrial water. 

 Based on contracts with MODON, private utilities have rights to discuss with 

contractors to conduct water supply and sales outside relevant industrial parks, and 

they are also urged to carry out marketing and consider business expansion. 

 

 

 

 

 

 

 

Table 1-9 Overview of BOT Contracts Between MODON and Private Utilities 

Items Overview 
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Obligations 

of MODON 

 Provision of major water installations (seawater desalination, wells, tanks, 

etc.) and major auxiliary power supplies 

 Assistance for communication with factories including databases necessary 

for business operation and associated supports 

 Effectuation of approvals and licenses necessary for connection services 

and maintenance in industrial parks 

 Provision of buildings optimal for installation of business companies’ offices 

for operation 

 In addition to the distribution of service fees, any other payments for works 

and improvements necessary for private utilities to conduct businesses 

(*including line extension to tank filling station, bump strength improvement, 

mixing lines for water plants, issuance of environmental licenses) (on a local 

currency basis). 

 Calibration of devices provided through contractors of MODON within 

guarantee periods 

Obligations 

of private 

utilities 

 Complete survey of relevant industrial parks and specification of the number 

of plants receiving benefits of potable water supply services. Setting of 

required water quantity, manners of operation, and fees. Implementation of 

preliminary works for water service operation 

 Operation after guarantee periods and all payments for maintenance for 

equipment received from contractors of MODON 

(*excluding maintenance of deep wells and accessory equipment, and 

exchange of porous membranes past their service lives based on 

specifications of suppliers, etc.) 

 Provision of tanks to supply water to factories 

 Billing and collection of fees from factories 

 Weekly presentation of quantity of water consumed in industrial parks and 

submission of monthly reports 

 Preparation of PR programs including commencement of services and fee 

billing in coordination with the government 

Source) Hearing from MODON and private utility companies in an on-site survey 

 

[2] Tenant’s utility contract 

 Tenant companies each sign a contract to access water supply and waste water 

services with a private utility that is under contract with MODON inside an industrial 

park. Contracting with utility service providers outside the park is prohibited. The 

contract lasts 30 years or the remaining contract period between MODON and the 

private utility. 

 Utility fees are based on categories agreed in the contract between MODON and 

the private utility. They are set by category, such as drinking water, non-domestic 

water, sewage, and industrial water. Under the agreement with MODON, the 

private utility has the right to raise utility fees by up to 10% from the existing rates 

every five years. 

 In the contract between a tenant company and a private utility, the use of reclaimed 
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water is stated as the tenant’s obligation matter. 

 

[3] GAMEP regulations 

 As for wastewater discharged from each factory or utility, MODON sets waste water 

standards in accordance with the PME (current GAMEP) regulations and 

implements them. 

 When constructing a new plant, a tenant company must conduct environmental 

impact assessments and obtain environmental permits from the PME (current 

GAMEP). 

 It should be noted that if a factory discharges wastewater exceeding the reference 

value or it refuses pre-treatment of the water, the operator (private utility) can stop 

providing services to the factory. 
 

b. Project examples 

The following is a list of BOT projects by MODON. Apart from them, MODON has recently 

started adopting a new contract called OBOT (operate-build-operate-transfer), where a 

private utility operates existing facilities under a performance-based O&M contract at first. 

After the first stage finishes successfully, BOT will be awarded under a long contract period 

of 20 to 25 years. The operator is responsible for the supply of drinking water, maintenance 

of network, customer services, management of water treatment plants, and all repair of the 

plants. Similar contracts have already started at five places: Jeddah 2, Jeddah 3, Sudair, Al 

Kharj, and Dammam 3. 

 

Table 1-10 BOT for water and waste water treatment in MODON industrial parks 

Project name 
WTP* 

( m3/d) 

WWTP** 

( m3/d) 

Award 

Year 
Status Operator 

Al Ahsa 1 1,000 1,500 2007 operation 
ICDOC (ACWA Power/Saudi 

Timbane) 

Dammam 1 2,000 undisclosed 2007 operation 
ICDOC (ACWA Power/Saudi 

Timbane) 

Dammam 2 20,000 40,000 2007 operation 
ICDOC (ACWA Power/Saudi 

Timbane) 

Jeddah 1 undisclosed 25,000 2006 operation 
Tawzea (Saudi Industrial 

Services/Amiwater) 

Qassim 1 4,000 40,000 2006 operation 
Tawzea (Saudi Industrial 

Services/Amiwater) 

Riyadh 1 undisclosed 40,000 2006 operation 
Tawzea (Saudi Industrial 

Services/Amiwater) 

Riyadh 2 50,000 45,000 2007 operation 
Tawzea (Saudi Industrial 

Services/Amiwater) 

* WTP (Water Treatment Plant)  **WWTP (Wastewater Treatment Plant) 

Source) Global Water Intelligence, Global Water Market 2017, and on-site survey 

 

The following is a list of utility’s reclaimed water use projects. Currently, MODON has two 

reclaimed water supply projects. In addition, NWC and others have a number of plans to 
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reuse treated sewage water from public sewage treatment plants. 
 

Table 1-11 Projects and plans for the use of reclaimed water 

Project name Style Client Status Overview 

Jeddah I BOT MODON Operation Supply: 9,000 m3/day 

Dammam II BOT MODON Operation Supply: 11,000 m3/day 

Al Hayer 

WWTP, Phase 

2 

EPC NWC Plan 
Design and construct a sewage 

treatment plant, 400,000 m3/day 

Jeddah Airport 

WWTP Phase 2 
EPC NWC Bidding  

Design and construct a sewage 

treatment plant, 500,000 m3/day 

South Dhahran 

WWTP 
DBO 

NWC (on 

Saudi 

Aramco’s 

behalf) 

Plan 

Design, construct, and operate a 

sewage treatment plant, 70,000 
m3/day 

Monfouha 

WWTP 

expansion 

EPC NWC Plan 
Design and construct a sewage 

treatment plant, 200,000 m3/day 

Arana WWTP, 

Phase 2 
EPC NWC Plan 

Design and construct a sewage 

treatment plant, 250,000 m3/day 

Jubail Industrial 

WWTP 
EPC 

RCJY (Royal 

Commission 

for Jubail 

&Yanbu) 

Preliminary 
Design and construct a sewage 

treatment plant, 25,000 m3/day 

Source) Global Water Intelligence, Global Water Market 2017, and on-site survey 

 

 UAE 

1) Market size 

a. Overview 

In UAE, demand for industrial water has been growing especially in oil and gas industries. 

As a background, in the UAE with scarce water resources, increasing demand comes from 

its national policies and rapidly increasing industrial parks with newly built economic zones. 

According to Global Water Market 2017, it is estimated that demand for water, including 

industrial water, will grow to 3.43k m3/year (1.13 times that of 2015) by 2030. 

 

b. Factors of market growth 

In the UAE, excessive water withdrawals of many years have affected water resources 

such as groundwater, which are now depleting. On the other hand, demand for water 

keeps growing due to the population growth and the expansion of industries. Thus, most 

of the water supply relies on seawater desalination. To deal with water resources 

shortage, in recent years, Abu Dhabi has been encouraging to use private funding to 

construct waste water treatment plants. It also aims to use reclaimed water more 

efficiently, so there will be considerable opportunities created to update water delivery 
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technology and improve equipment in the waste water treatment plants. 

In 2017, to ensure sustainable access to water resources, the Ministry of Energy and 

Industry formulated the UAE Water Security Strategy 2036. The strategy sets a goal of 

increasing the use of reclaimed water to 95%. Demand for waste water treatment and 

reclaimed water will become stronger in the future in the UAE.11 

In addition, under the Abu Dhabi Economic Vision 2030, there are plans to establish 

new special economic zones and build housings for workers in the zones. It heightens 

expectations for opportunities to get involved in constructing and operating waste water 

treatment plants in the industrial areas. Meanwhile, some forecast that the main focus of 

future investment in the wastewater treatment sector will shift to maintenance of existent 

network. 

 

Fig. 1-8 Results and forecasts by sector in UAE 

Source) Global Water Intelligence, Global Water Market 2017 

c. Market size 

With increasing demand for water and sustainable water use promoted by the strategy, it 

is expected that demand for seawater desalination, reclaimed water, and investment in the 

related infrastructure will be increasing in the UAE. 

On the other hand, demand for seawater desalination plants seems to become different 

from region to region in the future. While Abu Dhabi is expected to have a greater need, 

Dubai has already had a supply sufficient enough to satisfy the demand. It is unlikely to have 

increased investment opportunities there even in the future. 

As for waste water treatment, there is a need for high-performance waste water treatment 

facilities. The population increase in Abu Dhabi has been increasing the amount of waste 

water and making an investment in sanitation and waste water treatment facilities is seen as 

necessary. 

When it comes to industrial water demand, like in Saudi Arabia, the majority of demand in 

                                                        

11 https://government.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-

plans/the-uae-water-security-strategy-2036 
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the UAE comes from its core industries, such as oil and gas production, petroleum refining, 

petrochemicals, and other petroleum related industries. According to Global Water Market 

2017, the demand will be worth 183.4mil.USD/year and account for 66% of the total in 2020. 

 

Fig. 1-9 Forecast of waste water treatment market (CAPEX) in UAE 

Source) Global Water Intelligence, Global Water Market 2017 

 

 

Fig. 1-10 Forecast of industrial water market by sector (CAPEX) of in UAE 

Source) Global Water Intelligence, Global Water Market 2017 
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2) Market Structure 

a. Outline of market structure 

In the UAE, the private sector has long played an active role in water supply and sewerage 

services. Today, international companies have been participating in any field from water 

supply to sewage treatment. ADSSC has signed with the private sector a contract to 

commission a series of tasks from operating and maintaining both sewage treatment plants 

and pump stations to transporting waste water. This O&M contract is signed to cover an 

allocated region or district of Abu Dhabi. The operation and maintenance of Al Ain City is 

conducted by the Mechanical and Civil Engineering Contractors Company in cooperation 

with FCC Aqualia, the western area by El Nitco, the Abu Dhabi capital and islands areas by 

Tamas, and the public-sector-owned treatment plants in Mafaq and Zakher by Kharafi 

National. 

 

b. Project record 

The following is a list of utilities’ reclaimed water project. 

 

Table 1-12 Results of reclaimed water use projects 

Project name Style Client Status Overview 

Jebel Ali STP 

Phase 2 

To be decided 

(highly likely 

EPC) 

Dubai 

government 

Planned 

(before RFP) 

Sewage treatment facility with 

the capacity of 30000-37500 

m3/day 

Source) Global Water Intelligence, Global Water Market 2017 

 

 Oman 

1) Market size 

a. Overview 

Demand for industrial water, waste water treatment, and reclaimed water in Oman has 

been on the rise. This trend comes from Omani government’s policies focusing on integrated 

water resources management, and growing demand for water itself due to the expansion of 

industrial parks. 

According to Grobal Water Market 2017, water needs, including industrial water needs, are 

expected to increase to 1.79k m3/year (about 1.33 times that of 2015) by 2030.  
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b. Factors of market growth 

Oman is one of the most arid regions in the world, and the current water shortage is 

expected to further deteriorate due to increasing water demand and depleting groundwater 

resources. For this reason, the nation is striving for the integrated water resources 

management, along with economic agendas of privatizing and diversifying the economy. 

Specifically, in Oman’s water resources mater plan, the plan for securing drinking water 

and water supply satisfying water demand is clearly mentioned. Under this plan, it is set as 

a goal to expand the current service network threefold to 90% of the total area by 2035. To 

achieve this goal, it is planed that the Public Authority for the Electricity and Water is expected 

to make an investment of 150 million OMR (390 million USD) every year.  

Especially in the coastal areas, excessive water withdrawals and seawater flooding have 

deteriorated the water quality of groundwater and have depleted water resources. Therefore, 

seawater desalination is considered as a major source of water supply in Oman. On the other 

hand, water demand, including industrial water demand, is expected to increase gradually, 

and urban water demand is expected to rise drastically to the level 3.2 times larger than that 

of 2015 by 2030. 

Reclaimed water is used for landscape irrigation, such as greening urban areas, and about 

12 million m3 of reclaimed water is used annually. Haya Water, a government-owned 

wastewater treatment company, is enhancing the treatment capacity as a part of the Muscat 

Water Reuse Project. As in the scheme operated by Salalah Sanitary Drainage Services 

Company (SSDSC), reclaimed water is used as pouring water to prevent seawater from 

flooding the coastal areas.  

 

When it comes to industrial water, huge water demand is anticipated in the industries, such 

as oil and gas production, petroleum refining, and petrochemicals. The Higher Corporation 

for Specialized Economic Zones (Zonescorp), which is in charge of operating industrial parks 

around Abu Dhabi, said that it would double the industrial parks to 100 km2 by 2020. It will 

certainly create the opportunities to construct and operate new water supply and wastewater 

infrastructure. 
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Fig. 1-11 Results and forecast by sector in Oman 

Source) Global Water Intelligence, Global Water Market 2017 

 

c. Market size 

The future outlook for the water sector in Oman is certain and increasing water demand 

will continuously create plenty of opportunities. Currently, under the public work strategy and 

the national development plan, Omani government has set ambitious goals of expanding the 

coverage of wastewater treatment services and has allocated large budget in wastewater 

treatment fields, and demand for wastewater treatment and reuse of water will increase in 

major industries. This increased demand is highly anticipated to create a new market. In fact, 

according to Global Water Market 2017, the market size of waste water treatment is expected 

to increase to 200.6 mil.USD/year by 2020. 

 

When it comes to industrial water, Oman has flourishing oil and gas production industries 

that utilize its rich oil resources. The vast majority of demand for industrial water is seen in 

the oil-related industries, including oil and gas production industries, petroleum refining, and 

petrochemicals. By 2020, the oil-related industries will account for 76% of the total industrial 

water, which is expected to be worth 71.6 USD/year.  

 

Furthermore, Oman is pursuing economic diversification and expansion of non-oil sectors, 

including mining and manufacturing, by giving them investment priority and setting 

contribution targets to the GDP by 2020. However, Oman’s economy still remains heavily 

dependent on upstream oil and gas industries, where a massive quantity of water is needed 

for steam flooding technique used in Enhanced Oil Recovery (EOR).  

As the economy diversifies, infrastructure, including wastewater and reclaimed water 
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infrastructure, is planned to expand at the industrial port and special economic districts in 

Sohar. In fact, in the Central Effluent Treatment Plant and Recycle project (CETRP), an 

expansion has started in the harbor to satisfy water demands for refining, petrochemicals, 

and manufacturing industries. 

 

 

Fig. 1-12 Forecast of waste water treatment market (CAPEX) in Oman 

Source) Global Water Intelligence, Global Water Market 2017 

 

 

Fig. 1-13 Forecast of industrial water market by sector (CAPEX) in Oman 

Source) Global Water Intelligence, Global Water Market 2017 
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2) Market structure 

a. Overview of Market Structure 

BOT contracts are particularly signed in the wastewater treatment sector. DBO contract is 

not chosen as often as BOT contract, however, it is also chosen such as in a case of reuse 

of industrial water around Sohar Industrial Port.  

BOT contract is chosen according to the lowest tariff in the bid. In the case of the bid of 

drainage water-related projects, the company technology level is evaluated by Haya Water. 

However, it is usually judged by cost. Exceptionally, projects supported by the international 

financial organizations like Islamic Development Bank and GCC are decided based on 

original supply standard and processes.  

As for the private sector, to meet water needs, Oman has focused on deregulation and 

privatization of the water sector to invite international developers and outbound investment. 

In fact, the goal of the ninth 5-year project is clearly written that they enhance Public-Private-

Partnership (PPP) and enlarge investment in the private sector to encourage economic 

growth and increase governmental revenue.  

 

b. Project performance cases 

Reused water projects of utilities are as follows.  

 

Table 1-13 Reused water project performance 

Project name Style Client Status Outline 

Seeb STP 

Phase 2 

EPC Haya 

Water 

Planned 

(before RFP) 

Construction of sewage plant for 8000 

m3/day 

CETRP 2, Sohar 

Industrial Port 

EPC Majis 

Industrial 

Service 

Submission 

of bid 

Construction and Operation of sewage 

plant for 12,000 m3/day 

CETRAP 1, Sohar 

Industrial Port 

DBO Majis 

Industrial 

Service 

Submission 

of bid 

Design, Construction and Operation of 

sewage plant for 10,000 m3/day 

Source) Global Water Intelligence, Global Water Market 2017 

 

1.1.3 Competition 

We conducted a survey about companies of wastewater treatment and related services in 

industrial parks in the area of Saudi Arabia, etc. In Saudi Arabia, these two companies are in 

charge of wastewater treatment in most industrial parks under MODON.  

 

(1) ICDOC (Industrial Cities Development and Operating Co Ltd) 

 

Industrial Cities Development and Operating Co Ltd (ICDOC) is a private company of 

ACWA Holding found in 2002, whose business is water treatment in industrial parks. ICDOC 
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runs reused water business in two industrial parks (Jeddah I and Dammam II) under MODON. 

 

(2) TAWZEA (International Water Distribution Company) 

 

TAWZEA was founded as a joint venture business between Amiwater and Saudi Industrial 

Services Company (SISCO) in 2004. The main business is the investment to the construction 

of sewage plants and O&M of water supply, sewage treatment and sludge treatment of the 

sewage plant. This company signed a BOT contract with MODON about Jeddah, Riyadh and 

Qassim industrial parks in 2007. They have supplied potable water and have treated 

wastewater for more than a decade.12 

 
  

                                                        

12 Source)  Website of International Water Distribution Co. Ltd. 

http://www.tawzea.com/company.html 
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1.2 On-the-ground customer needs survey  

1.2.1 Listing industrial parks 

 Industrial parks under MODON 

 

There are 35 industrial parks under MODON including ones in the planning stage. MODON 

organizes “MODON Oases (or Oasis)” which is an industrial park specialized for women. It 

attracts international attention because it is a rare program in Saudi Arabia where women 

work is not usual or under severe restriction. We show the outline of industrial parks in Table 

1-14, and the industries of each industrial park in Table 1-15. 
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Table 1-14 The outlook of industrial parks under MODON 

Industrial park name 
Year of 

foundation 
Area (ha) 

The number of companies and 

plants(including ones under 

construction) 

Riyadh 1st 1934 50 63 plants 

Riyadh 2nd 1976 1,900 1091 plants 

Riyadh 3rd 2010 100 17 plants 

Jeddah 1st 1971 1,200 1,073 plants 

Jeddah 2nd 2009 800 271 plants 

Jeddah 3rd 2012 8,000 522 plants 

Dammam 1st 1973 250 171 plants 

Dammam 2nd 1978 250 1051 plants 

Dammam 3rd 2012 4,850 160 plants 

Makkah Al-Mukarrama 1985 73 73 plants 

Al Qassim 1st 1980 150 135 plants 

Qassim 2nd 2012 400 25 plants 

Al-Ahsa 1st 1981 150 147 plants 

Al-Ahsa 2nd 2013 30,000 24 plants 

Madina Al-Munawwara 2003 1,700 239 plants 

Al-Kharj 2009 9,900 343 plants 

Sudair 2009 26,500 304 plants 

Al-Zulfi 2010 1,800 14 plants 

Shaqraa 2011 1,000 29 plants 

Durma 2013 1,150 12 plants 

Ha'il 2003 388 101 plants 

Tabuk 2003 400 68 plants 

Ar'ar 2009 200 14 plants 

Al-Jouf 2003 75 N/A 

Assir 1990 270 150 plants 

Jazan 2009 3,900 56 plants 

Najran 2003 760 36 plants 

Al-Baha 1st 2012 300 19 plants 

Al-Baha 2nd 2012 300 19 plants 

Hafr Al-Batin 2012 10,000 15 plants 

Wa'ad Al-Shammal Under planning 44,000 

Under Planning to invest 4.5 

billion riyals for Development and 

Construction 

Al-Ahsa(MODON Oasis)13 2013 54 20 plants 

Jeddah(MODON Oasis) 2015 500 
24 plants +24 plants Under 

Construction 

Al-Qassim(MODON Oasis) 2014 74 Under Construction 

Al-Jouf an Yanbu(MODON Oasis) N/A 300 6 plants 

Source) MODON website https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx 

                                                        

13 Industrial Park specialized for women developed by MODON 

https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx
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Table 1-15 Industrial categories of the industrial parks under MODON 

 
Source) MODON website https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx  

 

Industrial

Special-

purpose

Vehicles

including

Aerospace

and Defense

Industy

Colthes,

Fabric,

Leather, Wool

including

Textile and

Apparel

Industries

Refined Oil

Products

including

Petrochemistr

y

Rubber and

Plastic

Products

Chemical

materials

including

Glass,

Ceramic,

Fertilizer, and

Cosmetics

Industries

Medical

Industry

including

Veterinary

and

Pharmaceutic

al Industries

Non-ferrous

metal and

Building-

Products

Industries

including

Aluminum

Metal

Industry

including

Steel and

Minerals

Electric and

Appliances

Industries

High-

Technology

Industries

and Advanced

Technologies

Computer,

Electric and

Optical

Products

Machine

including

Precision

Machines

Machinery

Equipment,

Heavy

Industry

including

Engineering

Service

Industry

including Oil

and Gas

Utilities

Other

Manufacturin

g Industry

including

Automobile

Parts

Lumber and

Furniture

Paper

Manufacturin

g including

Packing

Materials

Printing and

Publication

Foods and

Beverage

including

Fruit and

Crop

Industries

Canned and

Conserved

Foods

Industries

including

Refrigerated

Foods

Jewelry and

Accessory

Production

including Arts

and Crafts

Riyadh 1st 63Plant ● ● ● ● ● ● ● ● ● ● ●

Riyadh 2nd 1091Plant ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Riyadh 3rd 17Plant ● ● ● ● ● ● ●

Jeddah 1st 1,073Plant ● ● ● ● ● ● ● ● ● ● ● ●

Jeddah 2nd 271Plant ● ● ● ● ● ● ● ● ● ● ● ● ●

Jeddah 3rd 522Plant ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Dammam 1st 171Plant ● ● ● ● ● ● ● ● ● ●

Dammam 2nd 1051Plant ● ● ● ● ● ● ● ● ●

Dammam 3rd 160Plant ● ● ● ● ● ● ● ● ●

Makkah Al-

Mukarrama
73Plant ● ● ● ● ● ● ● ● ● ●

Al Qassim 1st 135Plant ● ● ● ● ● ● ● ● ●

Qassim 2nd 25Plant ● ● ● ● ● ●

Al-Ahsa 1st 147Plant ● ● ● ● ● ● ● ● ●

Al-Ahsa 2nd 24Plant ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Madina Al-

Munawwara
239Plant ● ● ● ● ● ● ● ● ● ● ● ● ●

Al-Kharj 343Plant ● ● ● ● ● ● ● ● ● ● ● ● ●

Sudair 304Plant ● ● ● ● ● ● ● ● ● ● ● ●

Al-Zulfi 14Plant ● ● ● ●

Shaqraa 29Plant ● ● ● ● ● ● ● ●

Durma 12Plant ●

Ha'il 101Plant ● ● ● ● ● ● ● ● ● ● ●

Tabuk 68Plant ● ● ● ● ● ● ● ● ● ●

Ar'ar 14Plant ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Al-Jouf N/A ●

Assir 150Plant ● ● ● ● ● ● ● ● ● ● ● ● ●

Jazan 56Plant ● ● ● ● ● ● ● ● ●

Najran 36Plant ● ● ● ● ●

Al-Baha 1st 19Plant ● ● ● ● ● ● ●

Al-Baha 2nd 19Plant ● ● ● ● ● ● ●

Hafr Al-Batin 15Plant ● ● ● ● ● ● ●

Wa'ad Al-Shammal Under Plan to Invest 4.5 billion riyals for Development and Construction ●

Al-Ahsa 20Plant ● ● ● ●

Jeddah 24Plant＋24Plant Under Construction ● ● ● ●

Al-Qassim Under Construction ● ● ● ●

Al-Jouf an Yanbu ６Plant ● ● ● ● ● ●

Industrial Park Name

The Number of

Companies and

Plants

(including ones under

construction)

https://www.modon.gov.sa/en/aboutmodon/Pages/about_modon.aspx
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(2) Industrial parks under RCJY 

 

In Saudi Arabia, the Royal Commission for Jubail and Yanbu (RCJY) is another 

organization which controls industrial parks other than MODON. The industrial parks under 

RCJY are as follows. 

 

Table 1-16 The outlook of industrial parks under RCJY 

Industrial park 
name 

Year of 
foundation 

Area (ha) 

The number of 
companies and plants 
(including ones under 

construction) 

Jubail II 

Planned to 
complete 

refurbishment in 
2023 

6,200 N/A 

Yanbu N/A N/A 

In Operation (129) 
Under Construction (34) 

Under Planning (34) 
In Consultation (8) 

(by the end of FY 2017) 

RAS AL-KHAIR N/A N/A N/A 

JAZAN 2006 10,600 N/A 

Source) RCJY website  https://www.rcjy.gov.sa/en-US/Riyadh/Pages/default.aspx  

 

 

https://www.rcjy.gov.sa/en-US/Riyadh/Pages/default.aspx%20成
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1.2.2 Selection of project targets  

 

MODON, the counterpart of this business, recommended 6 industrial parks among their 

35 industrial parks as candidates to implement FS. We carried out an on-the-ground survey 

about the water resource, the infrastructure of water supply and wastewater treatment, and 

treated sewage effluent (TSE) in these 6 places. 

 

Table 1-17 Outlines of Potable Water, Waste Water, and Treated Waste Water Treatment 
Plant in the candidates of Industrial Park 

 
Source) Field research data 

The outlines of these industrial parks are as follows.  

 

(1) Riyadh II  

 

Riyadh II has 1,091 plants including ones under construction, in an area of 19 Mil. m2. 

TAWZEA signed a BOT contract for 30 years with MODON in 2008 and has run wastewater 

treatment business there. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-14 RiyadhⅡ Industrial Park 

Source) MODON Website 

 

 

 

TSE Recycling

by RO System

Source
Capacity
(m3/d)

Actual Q'ty
(m3/d)

Capacity
(m3/d)

Actual Q'ty
(m3/d)

Triff
(SAR/m3)

Capacity
(m3/d)

Actual Q'ty
(m3/d)

Capacity
(m3/d)

Riyadh II Ground 50,000 35,000 45,000
30,000

- 33,000
2.50 45,000

25,000
- 28,000

None

Sudair Ground 6,000 3,000 10,000
Not

Operated
None 10,000 None None

Jeddah I Sea 45,000 40,000 25,000 21,800 3.94 25,000 20,000 9,000

Jeddah II Sea 10,000 6,000 10,000
Not

Operated
3.40 10,000 None None

Dammam II Ground
27,000

(Exp. 30,000)
27,000

20,000
(Exp. 40,000)

22,000 3.50 13,700 9,546 11,000

Dammam III Ground 6,000 2,000 10,000
Under

Construction
None 10,000 None

Under Plan
by MODON

Potable Water Waste Water Treatment Plant TSE (Treated Waste Water)
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(2) Sudair 

 

Sudair is a big-scale industrial park which covers an area of 265 Mil. m2 and 16.8 Mil. m2 

has been developed in the area. The number of plants will increase up to 304, but 81 plants 

are in operation now. They focus on inviting plants of logistics and construction materials. 

However, Coca Cola is in operation there, and it is the largest production point in the Middle 

East. TAWZEA signed O&M contract with MODON and operates and maintains the water 

treatment facility. Wastewater treatment plant (WWTP) has been completed, does not 

operate now because worth quantity is not exhausted if the drainage gross weight from a 

tenant entering operates facilities. Each tenant asks the third party to collect wastewater 

temporarily. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-15 Sudair Industrial Park 

Source) MODON Website 

 

 

(3) Jeddah I 

 

Jeddah I has 1,073 plants including ones under construction, in an area of 12 Mil. m2. 

ICDOC signed a BOT contract for 20 years with MODON in 2003 and has run wastewater 

treatment business there. Now it runs a business of reused water supply to plants of 

ironmaking, chiller, and boiler. 

 

 

 

 

 

 

 

 

 

Fig. 1-16 JeddahⅠIndustrial Park 

Source) MODON Website 
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(4) Jeddah II 

 

Jeddah II has 271 plants, in an area of 8 Mil. m2. It is a new industrial park which has been 

developed since 2009; however, the development has almost been completed, and big plants 

are installed there. TAWZEA has a KPI based concession contract for 25 years with MODON. 

WWTP has been constructed, however, it is not in operation because the effluent outlet of 

TSE hasn’t been built. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-17 JeddahⅡIndustrial Park 

Source) MODON Website 

 

(5) Dammam II 

 

Dammam II has 1,051 plants, in an area of 25 Mil. m2. There are many chemical plants 

and metal plants. ICDOC signed a BOT contract with MODON in 2008 and has run potable 

water supply business and wastewater treatment business there. They supply reused water 

to some tenants at 3.5 SAR/ m3/d and 70% of RO treated water is used in paper plants. 

Conventional WWTP is old; therefore, they have a plan to renew and increase it. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-18 DammamⅡIndustrial Park 

Source) MODON Website 
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(6) Dammam III 

 

Dammam III covers an area of 48.5 Mil. m2 and 10.5 Mil. m2 has been developed in the 

area. It has been developed since 2012, so only 35 plants are in operation now. However, 

there are 160 plants including ones under construction. The development is in phase 1 now. 

The collective wastewater treatment facility is construction stage. Building additional facilities 

are planned according to development in the future. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1-19 DammamⅢIndustrial Park 

Source) MODON Website 
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1.2.3 Analysis of precise needs of the targets 

 

We investigated the feasibility of wastewater treatment and membrane treatment in 

Dammam II, and that of membrane treatment in Riyadh II and Jeddah II from the candidates 

in 1.2.2. 

In Dammam II, the current operator ICDOC runs a reused water supply by the RO system; 

therefore, we can estimate tenants’ needs to some extent. We discuss the new introduction 

of MBR+OR treatment technique for the refurbishment of the conventional facility. In terms 

of capacity, the net water which reused water system can cope with will be 20,000 m3/d as 

this wastewater treatment plan, because this introduction is an additional construction of 

conventional WWTP. 

In Riyadh II and Jeddah II, reused water hasn’t supplied by the RO system now. However, 

WWTP has already been organized; therefore, we discuss the business that reused water 

supply after MF+RO treatment. As feedstock, TSE treated by other utility companies is 

considered. 

Riyadh II has more than 1,000 tenants now. This industrial park considers an effective 

usage of TSE; therefore, the introduction of the RO system has advantages of the 

enlargement of the possibility that tenants may reuse treatment water. As for capacity, we 

estimate the amount of reused water at 10,000 m3/d and discuss it. The grounds for the 

capacity are as follows. Some amount of current excessive TSE is released outside. After 

the extraction of potable water supply for foods plants, we regarded the figure left as reused 

water needs. 

In Jeddah II, the rate of potable water supply costs higher than in other industrial parks. 

Because they use a desalination plant whose water supply cost is high, while other industrial 

parks use groundwater as a resource. RO treatment water costs less than potable water. If 

it is supplied, the incentive to use reused water will increase, and we will expect enough 

needs. Concerning capacity, we estimate the reused water needs at 4,500 m3/d. The grounds 

are as follows. We estimate the TSE recycle rate of Riyadh II is 45%. Current TSE generation 

is 10,000 m3/d. We consider the amount of recycling amount as 5,000 m3/d.  
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2. Engineering Study of Commercial Plants 

For three proposed sites selected from MODON’s short list, we have determined water 

reclaiming capabilities of commercial plants for the water reclamation system with reference 

to sites’ needs and previous cases, and have calculated their construction costs and 

operation/maintenance costs. 

 

2.1 Engineering Study of Water Reclamation System 

2.1.1 Confirming the application to commercial plants 

In 2018, the demonstration plant of the wastewater reclamation system specified for 

MODON was delivered to Dammam 1st Industrial City (“DIC-1” hereafter) as NEDO activity. 

The plant started trial operation from September 2017, and its demonstration operation was 

performed from January to March 2018. Here, we have determined design specifications for 

trial design of commercial plants based on data from the demonstration operation and 

subsequent commercial operation. 

Figure 2-1 shows the change of the volumes of wastewater and water reclaiming treated 

in the demonstration plant. Until the end of March 2018, the plant kept 2,000 to 3,500 m3/day 

of water reclaiming capabilities. Although it started commercial operation from April 2018, the 

demonstration plant has been operated in response to the current reclaimed water demand 

in the industrial park. Therefore, the plant keeps operating at the level lower than its 

capabilities. In this study, we have adopted data obtained in the demonstration operation 

period to design specifications by assuming almost the same operation level of reclaimed 

water demand expected in the future. 

 
Water volume per day (m3/day), dates, Demonstration operation period, Commercial 

operation period, reclaimed water, Wastewater (raw water) 

Fig. 2-1 Change of the volumes of wastewater treatment and water reclaiming in MODON 
DIC-1 demonstration plant 

 

Table 2-1 shows the design values and the actual ones of the demonstration plant. Many 

actual values in raw water quality were much lower than the design ones. We have 
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determined the quality that is a base of the proposed sites’ design with taking account of the 

established design values, as well as analyzed values of actual wastewater. 

Table 2-1 Summary of actual values of the demonstration plant 

Classifications 
Units 

Demonstration plant 

 Items Design values Actual values 

Raw water quality   
(Maximum values in 

water quality) 

 Total Suspended Solid (TSS) mg/l 1,500 468 

 Total Dissolved Solid (TDS) mg/l 8,000 4,782 

 Chemical Oxygen Demand (CODcr) mg/l 2,500 512 

 

Biological Oxygen Demand (BOD) mg/l 1,000 203 

Oil and Grease (O&G) mg/l 100 Less than 10 

Total Nitrogen (T-N) mg/l 70 55 

Total Phosphate (T-P) mg/l 10 22 

DAF    

 

Recycling rate % 110 110 

Injection rate of inorganic coagulant mg/l 60 20 

Injection rate of polymer coagulant mg/l 2.8 0～1.0 

MBR    

 

Frequency of maintenance cleaning 

(300 mg/l of NaClO) 
- Weekly Weekly 

Frequency of recovery cleaning (3,000 

mg/l of NaClO) 
- Every 3 months Every 2 months 

Frequency of recovery cleaning (1% of 

citric acid) 
- - Every 2 months 

Frequency of outside tank cleaning 

(NaClO/sulfuric acid) 
- Once or twice a year Twice a year 

Aeration power per volume kWh/m3 1.0 0.66 

Film filtration flux m/d 0.42 0.42 

Sludge generation rate kg-DS/kg 
0.3 for BOD 

1.0 for TSS 

0.2 for BOD 

0.5 for TSS 

RO    

 

Recovery rate % 70 70 

Injection rate of bactericide mg/l 6 6 

Injection rate of scale inhibitor mg/l 9 9 

Frequency of SBS shock injection - 20 min. per day 20 min. per week 

Frequency of acid shock injection - 20 min. per day 20 min. per 2 days 

Frequency of chemicals cleaning - Irregularly Monthly 

Drying machine    

 Injection rate of polymer coagulant % for DS 1.2 1.0 to 1.2 

 

Figure 2-2 shows the relationship between the total volume of water reclaiming and total 

power usage. A slope of the approximate curve in this graph means energy per volume 

required for water reclaiming. The energy per volume was 4.1 kWh/m3 in the demonstration 

operation period. In the commercial operation period, energy per volume increased because 

of the lower volume of water reclaiming. 

Table 2-2 shows the reduction rates of energy and CO2 in the whole of the industrial city 

in case of introducing the water reclamation system based on energy per volume from the 

demonstration plant. The proposed system will recycle 3,500 m3/day of reclaimed water as 

it reclaims and supplies 1,500 m3/day of desalinated sea water. It can be operated with 5.14 

kWh/m3 of total energy per volume, including 5,000 m3/day of wastewater treatment. This 

can reduce 36% of energy and CO2 emissions in comparison with conventionally supplying 

and treating the whole of 5,000 m3/day as desalinated sea water. 
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Total power consumption (kWh), Total volume of water reclaiming (m3), Demonstration 

operation period, Commercial operation period 

Fig. 2-2 Actual energy per volume of water reclaiming of the demonstration plant 
 

Table 2-2 Energy per volume of the system and reduction in CO2 emissions based on the 
actual values of the demonstration plant 

Systems 

The volume of 
water 

(m3/day) 

Energy per 
volume of 

water 
reclaiming 

energy 
(kWh/m3) 

CO2 

emissions 
(ton/year) (*1) 

Notes 
 Subsystems 

Proposed system     

 
Sea water 
desalination system 

1,500 for 
reclamation 

7.58 (*2) 2,103  

 
Wastewater 
reclamation system 

(5,000 for 
treatment) 

3,500 for 
reclamation 

4.10 2,655  

 (a) Total - 5.14 4,758  

Conventional system     

 
Sea water 
desalination system 

5,000 for 
reclamation 

7.58 (*2) 7,011  

 Treatment 
5,000 for 
treatment 

0.40 (*2) 370  

 (b) Total - 7.98 7,381  

Reduction rates - 36% 36% = (1 - (a) / (b)) × 100 

*1:  8,000 hrs/year of operation and a CO2 emission factor of 0.000555ton-CO2/kWh 

*2:  Values from “The engineering demonstration activity for technology widespread collaboration of 

enhancing efficiency of international energy consumption: the model project for energy saving 

wastewater reclamation system with membrane technology (Saudi Arabia)” on March 2018 
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2.1.2 Determination of design specifications 

For each selected site, we have determined the design volume and the design quality of 

water and treatment processes in accordance with them; for subsystems of each process, 

we have determined design specifications based on the demonstration plant or previous 

results in Japan. Table 2-3 shows target water for treatment and adopted processes for 

selected sites. Table 2-4 shows design specifications of trial design. Figure 2-3 shows block 

diagrams and water balance of each case. For case 1, Dammam 2nd Industrial City (“DIC-2” 

hereafter), we have adopted the “DAF + MBR + RO” system that targets industrial wastewater 

similarly to the demonstration plant because of a project of extending a wastewater treatment 

system as part of treatment capabilities extension of an existing treatment plant. On the other 

hand, for case 2, Riyadh 2nd Industrial City (“RIC-2” hereafter), and case 3, Jeddah 2nd 

Industrial City (“JIC-2” hereafter), we have adopted the “MF (or UF) + RO” system because 

existing treatment plants do not perform wastewater recycling and the system is required for 

the treated water discharging there. 

Table 2-3 Trial design cases 

Cases Case 1 Case 2 Case 3 Reference 

Proposed site 
names 

Dammam 
(DIC-2) 

Riyadh 
(RIC-2) 

Jeddah 
(JIC-2) 

Dammam 
(DIC-1 

demonstration 
plant) 

Target water 
(raw water) 

Industrial 
wastewater 

Treated water 
from an existing 

plant 

Treated water 
from an existing 

plant 

Industrial 
wastewater 

Adopted 
process 

DAF + MBR + RO MF+ RO MF+ RO DAF + MBR + RO 

Table 2-4 The design volumes of water in commercial plants 

Proposed sites 
Units 

The volume of 

water (for design) 
Notes 

 Items 

DIC-2    

 Raw water (industrial wastewater) m3/day 20,000  

 Reclaimed water m3/day 13,000 
Equal to 65% of 

recovery rate 

 Brine (concentrated water) m3/day 7,000  

RIC-2    

 
Raw water (treated water from an 

existing treatment plant) 
m3/day 16,000  

 Reclaimed water 
m3/day 

10,000 
Equal to 63% of 

recovery rate 

 Brine (concentrated water) m3/day 6,000  

JIC-2    

 
Raw water (treated water from an 

existing treatment plant) 

m3/day 
8,000  

 Reclaimed water 
m3/day 

5,000 
Equal to 63% of 

recovery rate 

 Brine (concentrated water) m3/day 3,000  
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Fig. 2-3 Block diagrams and water balance 
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Based on the quality analysis results of the target water gathered in the selected sites and 

the treated water from the existing treatment plants (since JIC-2 was not operate, we 

gathered the sample in JIC-1 instead), we have determined the design quality of water shown 

in Table 2-6. For the quality of obtainable reclaimed water, we have set the enough low 

salinity to well water in Saudi Arabia and the level exceeding the standard for irrigation water 

for other quality items. In addition, we have determined subsystem design specifications for 

the trial design of the commercial plants. Table 2-6 shows the design specifications of case 

1, and Table 2-7 shows ones of case 2 and case 3. 

 

Table 2-5 Design conditions of commercial plants and the quality of target water  

Proposed sites and target water 

Units 

Raw water (design values) Reclaimed 

water 

(design 

values) 

 Items Average Maximum 

DIC-2: Industrial wastewater     

 

pH - 6 to 9 6 to 8.4 

Total Suspended Solid (TSS) mg/l - 1,000 Less than 5 

Total Dissolved Solid (TDS) mg/l 3,500 5,000 
Less than 

200 

Chemical Oxygen Demand (CODcr) mg/l - 2,500 Less than5 

Biological Oxygen Demand (BOD) mg/l 500 1,000 Less than 2 

Oil and Grease (O&G) mg/l - 100 Absent 

Total Nitrogen (T-N) mg/l 40 80 Less than 10 

Ammoniacal Nitrogen (NH4-N)  mg/l - 50 Less than 1 

Total Phosphate (T-P) mg/l - 10 Less than 1 

RIC-2 and JIC-2: Treated water from an 

existing treatment plant 
    

 

pH - 6 to 9 6 to 8.4 

Total Suspended Solid (TSS) mg/l 10 20 Less than 5 

Total Dissolved Solid (TDS) mg/l 3,500 5,000 
Less than 

200 

Chemical Oxygen Demand (CODcr) mg/l - 50 Less than 5 

Biological Oxygen Demand (BOD) mg/l 5 20 Less than 2 

Oil and Grease (O&G) mg/l - 2.5 Absent 

Total Nitrogen (T-N) mg/l 5 10 Less than 10 

Ammoniacal Nitrogen (NH4-N)  mg/l - 4 Less than 1 

Total Phosphate (T-P) mg/l - 10 Less than 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2-6 Design specifications of commercial plant (case 1) 

Classifications 
Units 

Commercial plant’s 

design specifications  Items 

DAF   

 Recycling rate % 39 
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Injection rate of inorganic coagulant mg/l 10 

Injection rate of polymer coagulant mg/l 1.0 

MBR   

 

Frequency of maintenance cleaning 

(300 mg/l of NaClO) 
- Weekly 

Frequency of recovery cleaning (3,000 

mg/l of NaClO) 
- Monthly 

Frequency of recovery cleaning (1% of 

citric acid) 
- Every 2 months 

Frequency of outside tank cleaning 

(NaClO/sulfuric acid) 
- Twice a year 

Aeration power per volume kWh/m3 0.53 

Film filtration flux m/d 0.49 

Sludge generation rate kg-DS/kg 
0.3 for BOD 

0.5 for TSS 

RO   

 

Recovery rate % 70 

Injection rate of bactericide mg/l 6 

Injection rate of scale inhibitor mg/l 9 

Frequency of SBS shock injection - 20 min. per week 

Frequency of acid shock injection - 20 min. per 2 days 

Frequency of chemicals cleaning - Monthly 

Drying machine   

 Injection rate of polymer coagulant % for DS 1.0 

 
Table 2-7 Design specifications of commercial plants (case 2 and 3) 

Classifications 
Units 

Commercial plant’s 

design specifications  Items 

MF   

 

Frequency of water backwashing - 1min. per 30min. 

Frequency of EFM cleaning (300mg/l 

of NaClO) 
- Every 3 days 

RO   

 

Recovery rate % 70 

Injection rate of bactericide mg/l 6 

Injection rate of scale inhibitor mg/l 9 

 

 

 

 

 

 

 

 

 

 

2.1.3 Costs information 

Based on the conditions listed in 2.1.2, we have prepared process flow diagrams, 

specifications of main equipment, and layouts, and calculated construction costs by totaling 

construction materials. For operation/maintenance costs, we have calculated it by adding 

equipment checking and repairing costs, water quality analyzing costs, and labor costs to 

power consumption, chemicals usage, filter replacing costs, and waste disposal costs. Table 
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2-8 shows conditions for calculating the construction costs and operation/maintenance costs. 

Table 2-8 Conditions for calculating construction costs and operation/maintenance costs 

Classifications 
Calculating conditions Notes 

 Items 

Construction costs   

 Construction period 
2 years(Csae1) 

1year(Case2 and Case3) 
 

 
Reclaimed water 
distribution facility 

Not included 
Performed on the border 
of this plant area 

 
Brine conveyance 
facility 

Not included 
Performed on the border 
of this plant area 

Maintenance costs   

 Operation period 
23 years(Case1) 

24years(Case2 and Case3) 
 

 Annual operation hour 8,000hrs  

 
Frequency of filter 
replacing 

7 years for MBR and MF 
5 years for RO 

Yearly for safety filters 

Annually replace 20% of 
the entire filters of RO. 
 

 Unit power cost 0.18 SAR/kWh  

 Unit chemicals cost Market Price in Saudi Arabia  

 
Unit cost of waste 
disposal 

93 SAR/ton  

 Staff operation system 

Case 1: 14 persons 
General manager: 1 person 
General assistant: 1 person 
Operator: 9 persons (3 persons × 3 shifts) 
Mechanical engineer: 1 person (day work) 
Electrical engineer: 1 person (day work) 
Analyst: 1 person (day work) 
 

Case 2 and 3: 7 persons 
General manager: 1 person 
Operator: 3 persons (1 person × 3 shifts) * 
Mechanical engineer: 1 person (day work) 
Electrical engineer: 1 person (day work) 
Analyst: 1 person (day work) 

 
 
 
 
 
 
 
 
 
* Additional 6 operators 
of the existing plant are 
assumed to be able to 
join. 

 Unit labor cost 

General manager: 312,840 SAR/person per 
year 

General assistant: 105,000 SAR/person per 
year 

Operator, mechanical and electrical engineer, 
and analyst: 

each 97,265 SAR/person per year 

 

 

Table 2-9 shows construction costs and utilities usage, chemicals usage, and the amount 

of waste for each case. In the construction costs, (i) 4,280 million JPY of case 1 is much 

greater than (ii) 2,090 million of case 2 and (iii) 1,380 million of case 3. This is because case 

2 and 3 are estimated to install only additional filter systems, not including wastewater 

treatment systems, in comparison with case 1 constructing the whole of the treatment plant 

including the treatment system. Based on these construction costs and each usage and 

generation, we have estimated the profitability of the activity in Chapter 3. 

Table 2-9 Construction costs, utilities usage, chemicals usage, and the amount of waste 

Classifications 
Units Case 1 Case 2 Case 3 

 Items 

Construction costs     

 
(a) Equipment 
costs 

Million 
JPY 

1,570 940 620 

 
(b) Site 
construction costs 

Million 
JPY 

2,710 1,150 760 

 Total (= (a) + (b)) Million 4,280 2,090 1,380 
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JPY 

Utilities usage     

 Power consumption kWh/day 43,296 18,884 10,057 

Chemicals usage     

 Hypochlorous acid kg/month 4,796 2,271 1,306 

 Sodium bisulfite kg/month 1,602 1,229 614 

 Sulfuric acid kg/month 1,201 778 411 

 Caustic soda kg/month 86 947 497 

 Bactericide kg/month 1,695 1,301 650 

 Scale inhibitor kg/month 5,086 3,902 1,951 

 Citric acid kg/month 222 0 0 

 Hydrochloric acid kg/month 171 0 0 

 
Polychlorinated 
aluminum 

kg/month 
60,000 0 0 

 Phosphoric acid kg/month 0 0 0 

 
Anion high polymer 
assistant 

kg/month 
600 0 0 

 
Cation high polymer 
assistant 

kg/month 
6,043 0 0 

The amount of waste     

 Sludge disposal ton/day 134.3 0 0 

 
Waste filter (average 
during 20 years) 

(ton/year) 6.58 3.12 1.55 

 

2.2 Study of Reduction in CO2 Emissions 

2.2.1 Trial calculation of reduction rates of energy-generated CO2  

In Table 2-10, 2-11, and 2-12, we have summarized energy per volume of water reclaiming 

when each of cases is installed, and also CO2 emissions associated with this. We have 

calculated energy per volume based on energy consumption obtained from the trial design 

of each case, and CO2 emissions by multiplying annual operation days and a CO2 emission 

factor by the energy per volume. 

In any cases, introducing the proposed water reclamation system can reduce the volume 

of water supply from the sea water desalination plant, and this can lead to reduction in energy 

cost and CO2 emissions. In comparison with the conventional system, the proposed system 

has been made a trial calculation of reduction in energy cost and CO2 emissions by 40% in 

case 1, 45% in case 2, and 44% in case 3. 

 

 

 

 

 

 

Table 2-10 Energy per volume and reduction in CO2 emissions based on the trial design 
(case 1) 

Systems 

The volume of 
water 

(m3/day) 

Energy per 
volume of 

water 
reclaiming 

energy 
(kWh/m3) 

CO2 
emissions 

(ton/year) (*1) 

Notes 
 Subsystems 

Proposed system     

 Sea water 7,000 for 7.58 (*2) 10,749  
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desalination system reclamation 

 
Wastewater 
reclamation system 

(20,000 for 
treatment) 
13,000 for 

reclamation 

3.33 8,769  

 Total - 4.82 19,518  

Conventional system     

 
Sea water 
desalination system 

20,000 for 
reclamation 

7.58 (*2) 30,710  

 Treatment 
20,000 for 
treatment 

0.40 (*2) 1,621  

 Total - 7.98 32,331  

Reduction rates - 40% 40% 
= (1 - (a) / (b)) × 
100 

*1: 8,000 hrs /year of operation and a CO2 emission factor of 0.000555ton-CO2/kWh 

*2: Values from “The engineering demonstration activity for technology widespread collaboration of 

enhancing efficiency of international energy consumption: the model project for energy saving 

wastewater reclamation system with membrane technology (Saudi Arabia)” on March 2018 

 

Table 2-11 Energy per volume and reduction in CO2 emissions based on the trial design 
(case 2) 

Systems 

The volume of 

water 

(m3/day) 

Energy per 

volume of 

water 

reclaiming 

energy 

(kWh/m3) 

CO2 

emissions 

(ton/year) (*1) 

Notes 
 Subsystems 

Proposed system     

 
Sea water 

desalination system 

6,000 for 

reclamation 
7.58 (*2) 9,213  

 
Wastewater treatment 

system 

16,000 for 

treatment 
0.40 (*2) 1,296  

 
Wastewater 

reclamation system 

10,000 for 

reclamation 
1.89 3,829  

 Total - 4.42 14,338  

Conventional system     

 
Sea water 

desalination system 

16,000 for 

reclamation 
7.58 (*2) 24,568  

 Treatment 
16,000 for 

treatment 
0.40 (*2) 1,296  

 Total - 7.98 25,864  

Reduction rates - 45% 45% 
= (1 - (a) / (b)) × 

100 

*1: 8,000 hrs /year of operation and a CO2 emission factor of 0.000555ton-CO2/kWh 

*2: Values from “The engineering demonstration activity for technology widespread collaboration of 

enhancing efficiency of international energy consumption: the model project for energy saving 

wastewater reclamation system with membrane technology (Saudi Arabia)” on March 2018 

Table 2-12 Energy per volume and reduction in CO2 emissions based on the trial design 
(case 3) 

Systems 

The volume of 

water 

(m3/day) 

Energy per 

volume of 

water 

reclaiming 

energy 

(kWh/m3) 

CO2 

emissions 

(ton/year) (*1) 

Notes 
 Subsystems 

Proposed system     

 Sea water 3,000 for 7.58 (*2) 4,607  
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desalination system reclamation 

 
Wastewater treatment 

system 

8,000 for 

treatment 
0.40 (*2) 648  

 
Wastewater 

reclamation system 

5,000 for 

reclamation 
2.01 2,036  

 Total - 4.50 7,291  

Conventional system     

 
Sea water 

desalination system 

8,000 for 

reclamation 
7.58 (*2) 12,284  

 Treatment 
8,000 for 

treatment 
0.40 (*2) 648  

 Total - 7.98 12,932  

Reduction rates - 44% 44% = (1 - (a) / (b)) × 100 

*1: 8,000 hrs /year of operation and a CO2 emission factor of 0.000555ton-CO2/kWh 

*2: Values from “The engineering demonstration activity for technology widespread collaboration of 

enhancing efficiency of international energy consumption: the model project for energy saving 

wastewater reclamation system with membrane technology (Saudi Arabia)” on March 2018 
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3. Feasibility study 

3.1  Study of business model 

This chapter considers a business model that will be checked for feasibility. 

  Business of supplying reclaimed water by performing MBR+RO treatment to waste 

water from factories as a feedstock (Case 1) 

This business model is that a utility (MBR+RO utility) concludes a BOT contract with 

MODON, receives waste water from factories, treats the waste water with MBR+RO to 

reclaim it, and supplies the reclaimed water to tenants. The tenants pay MODON for both the 

waste water treatment and reclaimed water and MODON makes payment to the MBR+RO 

utility. The MF+RO utility constructs and operates the plant. 

 

 
Fig. 3-1 Business model (MBR+RO) 

 Business of supplying reclaimed water by performing MF+RO treatment to TSE as a 

feedstock (Case 2 and Case 3) 

This business model is that a utility (MF+RO utility) concludes a BOT contract with MODON, 

receives TSE from existing wastewater treatment utility, treats TSE with MF+RO to reclaim 

it, and supplies the reclaimed water to tenants. The tenants pay MODON for reclaimed water 

and MODON makes payment to the MF+RO utility. The MF+RO utility constructs and 

operates the plant.  

 
Fig. 3-2 Business model (MF+RO) 

 



 53 

3.2  Feasibility study 

The profitabilities of the above business models were studied. 

3.2.1  Trial calculation of business profitability 

  Prerequisites 

1)  Business scheme 

BOT business was considered as a business scheme based on the study in 3.1. A Special 

Purpose Company (SPC) furnishes the necessary funds, concludes an EPC contract with a 

Japanese contractor, and constructs the target facilities of this project (waste water treatment 

facility and adjoining facilities). After completion of the facilities, the SPC strikes a service 

contract to have MODON ensure quantities of waste water and reclaimed water and payment 

of service charges. The SPC repays debt to financial institutions, pays its taxes, pays a 

dividend to sponsors from the charges it collects, and plans to transfer the property rights of 

the facilities to MODON after the contract period is over. 

The SPC receives investment from Japanese corporate sponsors (investors) and borrows 

cash from city banks. The load is expected to be corporate finance, not project finance, in 

consideration of the business scale. It is assumed that the SPC obtains a loan under the 

“(JBIC Global Facility to Promote Quality Infrastructure Investment for Environmental 

Preservation and Sustainable Growth (hereafter referred to as “QI-ESG”)14)” of the Japan 

Bank for International Cooperation to procure the funds necessary for this project. 

 

 
 

Fig. 3-3 Business scheme 

 

 

 

 

                                                        

14 Source) Japan Bank for International Cooperation website  https://www.jbic.go.jp/ja/information/news/news-

2018/0628-011154.html 
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2)  Project schedule 

The trial calculation of business profitability set the schedule of this project as follows: 

Table 3-1 Project schedule (draft) 

Item Prerequisites 

Case1 

(MBR＋RO) 

Case2 

(MF＋RO) 

Case3 

(MF＋RO) 

Project period 25 years 

Project 

schedule 

Construction 

period 

2 years 1 year 

Operation 

period 

23 years 24 years 

 

3)  Exchange rate 

As the currency and exchange rate policy of Saudi Arabia have been fixed to the U.S. 

dollar since 1986 until today (SAR 3.75 / $)15, it is expected that fluctuation in exchange rate 

has no impact on the project.  

 

4)  Income from charge 

a.  Setting of unit price 

In accordance with the result of research, we set the tariff for Case 1 to 3. 

 

b.  Prospect of income from charge 

We considered the prospect of income from charge for each case. 

 

5)  Investment and investment-loan ratio 

The investment and investment-loan ratio are estimated as shown in Table 3-2. 

Table 3-2 Investment-loan ratio 

Item Condition 

Case1 

(MBR＋RO) 

Case2 

(MF＋RO) 

Case3 

(MF＋RO) 

 

Investment-

loan ratio 

Investment 42.8Mil.USD 22.8Mil.USD 15.8Mil.USD 

Investment-loan ratio 30%-70% 

Fund raising schedule Investment is expected to be preferentially thrown 

into construction. 

 

We considered to use BIC Global Facility to Promote Quality Infrastructure Investment for 

Environmental Preservation and Sustainable Growth.  

                                                        

15  Ryadh M. Alkhareif and John H. Qualls. Saudi Arabia’s Exchange Rate Policy: Its Impact on Historical 

Economic Performance. April 2016. Saudi Arabian Monetary Agency. 
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Table 3-3 Overview of loan conditions 

Applicable system JBIC Global Facility to Promote Quality Infrastructure 

Investment for Environmental Preservation and Sustainable 

Growth (QI-ESG) 

Target project Projects contributing to reduction of emission of greenhouse gas 

or to preservation of global environment (reusable energy, energy 

conservation, green mobility (modal shift (enhancement of 

efficiency of transportation), electric vehicles, etc.), air pollution 

prevention, water supply and prevention of water pollution, 

industrial waste disposal, etc.) 

Currency to be borrowed Denominated in yen, US dollar, or euro 

Loan ratio 60% max. of total of joint financing 

Due date of signing loan 

guaranty contract 

End of June 2021 

Other conditions (such as 

interest) 

To be decided individually 

(Conditions under this facility to be applied to financing of a target 

project, such as investment, loan, and business development) 

Source)  Created from Japan Bank for International Cooperation website 

https://www.jbic.go.jp/ja/information/news/news-2018/0628-011154.html 

 

6)  Dividend policy 

a.  Regulations of Saudi Arabian laws on dividend 

The Saudi Arabian law has no provision on the value available for dividend. The SPC 

therefore can pay dividend if it has completed payment of taxes such as corporate income 

tax and has sufficient cash. 

 

b.  Dividend policy 

To ensure the financial soundness of the SPC and to prepare for contingencies, the 

dividend policy is to distribute all the free cash flow with a condition that the fund equivalent 

to the OPEX of every year is reserved. 

 

7)  Tax system 

a.  Corporate income tax 

The subjects to taxation in Saudi Arabia are (1) non-Saudi Arabians holding shares of 

domestic businesses, (2) non-Saudi Arabians living and doing a business in Saudi Arabia, 

(3) non-Saudi Arabians doing a business in Saudi Arabia through permanent establishment, 

(4) non-residents having taxable sources of income in Saudi Arabia, (5) those who engage 

in investment field of natural gas, and (6) those who engage in production of petroleum and 

hydrocarbon resources (Article 2, Income Tax Law)16. It is provided that, in principle, a 

                                                        

16  General Authority of Zakat and Tax; December 13, 2018; https://www.gazt.gov.sa/en/laws-and-by-laws/income-

tax-system/taxpayers 
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uniform tax rate of 20% is imposed on the profit earned by (1) to (4) in the taxable year17. 

In addition to the citizens and companies of Saudi Arabia, the peoples of the member 

nations of the GCC and those of the member nations of the GCC who possess shares of 

companies located in Saudi Arabia are treated as Saudi Arabian citizens and subject to 

collection of Zakat (donation tax) (1950 Cabinet resolution No. 39318 and King’s order on 

Zakat rules No. 4019). 

This this project falls under the category “(4) non-residents having taxable sources of 

income in Saudi Arabia”, the corporate income tax rate of 20% was set to calculate the 

profitability of this project. 

 

8)  Depreciation 

Tangible and intangible assets except land are subject to depreciation and are classified 

as follows by depreciation rate (Paragraph (b), Article 17, Corporate Income Tax Law)20. 

 

Table 3-4 Subjects to depreciation in Saudi Arabia 

Subject Depreciation 

rate 

Fixed building 5% 

Movable industrial or agricultural building 10% 

Factories, machines, engines, hardware, (computer) software, and 

mechanical facilities including passenger and freight vehicles 

25% 

Geological survey for development of natural resources, excavation, 

exploration and its preparation, and site work for them 

20% 

All tangible and intangible assets that are not included in the above 

classification and can be depreciated, such as furniture, aircraft, ship, railway 

vehicles, and goodwill 

10% 

Source) General Authority of Zakat and Tax; https://www.gazt.gov.sa/en/laws-and-by-laws/income-tax-

system/expenses-of-earning-income (obtained on December 13, 2018) 

 

However, assets used for the BOT (build, operate, transfer) contract or BOOT (build, own, 

operate, transfer) contract can be depreciated over the contract period or residual period21. 

As this project falls under the category of “All tangible and intangible assets that are not 

included in the above classification and can be depreciated, such as furniture, aircraft, ship, 

railway vehicles, and goodwill”, the depreciation rate was set to 10%. In addition, it is 

assumed that the assets are uniformly depreciated over the contract period as the BOT 

contract is assumed. 

                                                        

17  The corporation tax rate imposed on (5) those who engage in investment field of natural gas is 30% and that imposed 

on (6) those who engage in production of petroleum and hydrocarbon resources is 85%. Source) JETRO website, 

December 13, 2018; https://www.jetro.go.jp/world/middle_east/sa/invest_04.html 

18  General Authority of Zakat and Tax; December 13, 2018; https://www.gazt.gov.sa/en/laws-and-by-laws/zakat-

instruction/zakat-regulations 

19  General Authority of Zakat and Tax; December 13, 2018; https://www.gazt.gov.sa/en/zakat-and-business-activities 

20  General Authority of Zakat and Tax; 2018 年 12月 13日; https://www.gazt.gov.sa/en/laws-and-by-laws/income-

tax-system/expenses-of-earning-income 

21  General Authority of Zakat and Tax; 2018 年 12月 13日; https://www.gazt.gov.sa/en/laws-and-by-laws/income-

tax-system/expenses-of-earning-income 
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3.2.2  Evaluation of feasibility 

 Trial Calculation Result of Feasibility Study 

The values of indexes calculated through financial analysis and judgment results are 

shown in Table 3-5. Note that, since DSCR is standard required to be satisfied for the whole 

period of borrowing, we picked up the lowest figure during such period. 

 

Since, in Case 1, not only the wastewater treatment fee but also the RO reclaimed water 

supply fee may be collected as the income resource, the figure is relatively positive compared 

with other two cases. However, it was found from the trial calculation result that the cash-in 

enough for operation cannot be obtained on the conditions of base case.  

 

Table 3-5 Result of calculation of economy 

Item Unit MBR+RO MF+RO 

  Case1 

Base Case 

Case2 

Base Case 

Case3I 

Base Case 

Precondition     

Operation time H/yrs 8,000 8,000 8,000 

Repayment 

period 

Year 10 10 10 

Water quantity     

Raw water 

flow(design) 

m3/d 20,000 16,000 8,000 

Raw water 

flow(actual) 

m3/d 18,000 - - 

Reclaimed 

water(design) 

m3/d 13,000 10,000 5,000 

Reclaimed 

water(actual) 

m3/d 11,700 9,000 4,500 

Reclaimed 

water sold 

m3/d 11,700 9,000 4,500 

Expenses     

CAPEX Mil.USD 42.8 22.8 15.8 

OPEX Mil.USD 5.4 2.3 1.9 

Evaluation index     

FIRR % 6.7 -2.5 -7.6 

EIRR % 6.3 - - 

DSCR % 0.90 0.18 -0.01 

 

*  Income which enable to make profit distribution cannot be obtained, EIRR cannot be 

calculated in Case 2 and Case 3. 
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4. Discussion of Business Development Plan 

4.1 Outline of each business model 

Based on the results of the evaluation, we examined a business model that included the 

necessary assumptions for business. 

(1) Case1: To supply RO reclamation water which is from MBR + RO treatment  

As mentioned above, as it is needed to keep a certain level of charge level and demand 

as the preconditions to ensure profitability, additional measures shown in red are described 

in addition to the business model shown in Chapter 3. In terms of charges, if the current 

charge level is maximum for the tenants, it is necessary to be paid from MODON as 

subsidies for the difference between current charge level and required one to ensure 

profitability. Also, in order to secure RO reclaimed water demand, MODON needs to oblige 

each tenant to use a certain amount of RO reclaimed water. 

 

 

Fig. 4-1 Business model（MBR+RO） 
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 Case 2 & 3: To supply RO reclamation water which is from MF + RO treatment 

In Cases 2 and 3, in addition to the subsidy and obligation for RO reclamation water demand 

described in Case 1, it is necessary to cooperate with the existing private utility companies 

who are in charge of waste water treatment services to reduce the operation costs. 

Specifically, it may be possible to share offices and some facilities which are considered as 

fixed costs. Since the MF + RO project is an additional system in an industrial park that 

already has a wastewater treatment facility, it is necessary to consider appropriate 

cooperation measures depending on the situation of each industrial park by discussing with 

MODON and existing private utility operators. 

 

 

Fig. 4-2 Business model（MF+RO） 

 

4.2 Policies for Tackling Challenges in Business Operation 

 In operation of this business, assuming that the preconditions for the business are met, we 

extracted the challenges in it and formulated the policies for tackling them by discussing the 

policies for tackling the risks associated with start of the business and business operation as 

well as political challenges that serve as the prerequisite for establishment of the business. 

4.2.1 Preparation of Risk List 

On the assumption that the preconditions for establishment of the business are met, we 

discussed the risks associated with the start of business and business operation. 
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4.2.2 Extraction of Policy Challenges 

The recycled water supply business is carried out as a means for tackling both the 

industrial development and the challenges including lack of water resources and promotion 

of energy conservation in Saudi Arabia. Therefore, as a prerequisite for the establishment of 

the business, a policy to promote introduction of recycled water that is consistent with the 

policy challenges related to water usage in industrial complexes and various measures for 

solving the problems is required. 

We have summarized necessary measures by overviewing the policy challenges (1) to (5) 

below. 

 
Fig. 4-3 Whole image of policy challenges 

 

(1) Long-term plan/strategy/target for RO-TESE use 

Water strategy 2030 has a goal of reusing 70% of treated wastewater. As mentioned in 

Chapter 1, although the targets include industrial water, no specific targets have been set for 

the industrial sector or MODON. 

In consideration of long-term securing of water resources in industrial complexes, use of 

RO reclamation water can be positioned as an alternative to desalinated water and ground 

water. In terms of environment, production of RO reclamation water emits less CO2 than 

production of desalinated water, and use of water in a recycled manner in industrial 

complexes leads to reduction of pollution burden in public waters. These effects have already 

been demonstrated in this business, but to utilize recycle water, which is an effective “method” 

in terms of water resources and environment protection, relevant policy and plan are required 

to be made as its precondition. 

Currently MODON requests observation of relevant laws and regulations concerning 

securing of water resources and environmental measures by means of guideline and others, 

and recommends eco-friendly efforts, but does not show any detailed goal or target. 

Therefore, even in industrial complexes where recycled water is supplied, its use is up to the 

tenants of the complexes. The tenants make decision by comparing the water charge of 

recycled water with that of potable water, and have no more incentive for introduction of 

recycled water. 

To request tenants to introduce recycled water, MODON needs to set its specific 

introduction goal. MODON is required to, for example, set an upper limit to use of primary 
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water resource (water resources other than recycled water) or set a goal of recycled water 

introduction amount. 

After setting a large goal as above, MODON needs to introduce policies that are referred 

to in (2) to (5) below to water utilities and tenants. 

(2) Full cost recovery water tariff of desalinated water 

According to an on-site survey, in industrial complexes such as Jeddah and Dammam 

where water is currently supplied through purchase of water from ocean water desalinization 

plants, no subsidy has been introduced in the price of desalinated water. The household 

water charge is lower than the current water supply cost due to a subsidy while the industrial 

water used in industrial complexes is sold and bought at prices close to the market price. On 

the other hand, while construction of desalinization plants is increasingly demanded due to 

the recent expansion of water consumption in the whole country, suppression of water 

demand has also emerged as a challenge in order to curb new capital investment. If recycled 

water is supplied and substitutes part of demand of industrial water in industrial complexes, 

the demand for ocean water desalinization plants will be suppressed and the cost for the 

equipment for new construction of desalinization facility will be reduced. 

Currently utility companies supplying industrial water procure water from desalinization 

plants and, at the water price added with the supply cost, supply water to tenants in industrial 

complexes. In order to reduce the procurement amount from desalinization plants and 

substitute part of desalinated water with recycled water, one possible measure is to 

strategically raise the price of industrial water supplied from utilities to tenants and lower the 

price of recycled water. 

 

 Restriction of ground water withdrawal 

Among industrial complexes managed by MODON, industrial complexes in inland 

locations such as Riyadh and Sudayr conduct desalination of ground water (brackish water) 

and supply desalinated water. Although groundwater in these locations is depleting in the 

long run, Sudayr industrial complex, which is under development, places the industrial water 

supply from groundwater as the main supply source. 

In the general policy described in (1) above, a long-term water resource supply strategy in 

industrial complexes in inland region must be stated. Then, measures such as restriction of 

the percentage of water supply amount from groundwater resource in the whole water supply 

may be taken. 

 High level effluent standard 

The standard for wastewater to be discharged from current tenant companies to the 

wastewater processing utilities is provided in the service contract, and to wastewater 

discharged from the utilities to outside the industrial complexes, the wastewater standard 

values specified by GAMEP are applied. According to GAMEP, the industrial complexes in 

MODON do not permit companies discharging wastewater exceeding the wastewater 

standard specified by the utilities to connect to wastewater piping, and such companies 

entrust collection of wastewater by tanker, which raises a concern about inappropriate 

disposal by entrustee companies. 

Incidentally, it is reported that application of stricter wastewater standard promoted use of 

recycled water within business sites in Japan. In MODON industrial complexes, however, 

even when the wastewater standard to be applied to wastewater from MODON industrial 
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complexes to outside is made stricter, the incentive to use recycled water in individual 

business sites is considered to be ineffective because wastewater is treated in the central 

wastewater treatment facilities. If the reception wastewater standard from plants to utilities is 

made stricter or the water charge is collected based on the pollution load, there is a possibility 

that use of recycled water in factories increases. On the other hand, for the utilities, the 

wastewater amount may decrease and their management may be adversely affected. 

For these reasons, it is necessary to discuss wastewater standard from various aspects 

including influence on environment, incentive for use of recycled water, and management of 

utilities. 

 

 Incentive/obligation of RO-TSE use 

At present, industrial water and RO reclaimed water from seawater and groundwater, are 

supplied at rates based on their processing costs. RO reclamation water can keep the same 

level of water quality compered to desalination water from seawater and groundwater. 

However, in view of the characteristics of RO reclaimed water, generally to say lower price 

is needed to reuse due to limitation of usage and psychological constraints. Therefore, in 

order to boost the use of RO reclaimed water, it is mandatory to introduce policies such as 

obliging the use for specific applications, subsidy for deffernce between RO reclamation 

water and industrial one from desalination ro groundwater, and so on. 

 

4.2.3 Preparation of Policies (Policy Proposals) for Tackling Policy Challenges 

To solve the above policy challenges, we will propose the following policies to MODON. 

(1) Introduction of goal 

As mentioned above, it is necessary to set a target for reuse of RO reclamation water as 

MODON. This target is linked to the reclaimed water introduction goal of water strategy 2030 

setting for the 70% reuse rate of treated water, it is necessary to formulate a comprehensive 

water resources securing strategy to ensure the sustainability of the industrial park. 

According to interviews with MEWA, which will compile the Water Strategy 2030, as of 

February 2019, they plan to set individual targets for each field in the future. Therefore, it is 

desirable that MODON sets its own target trough discussion between MODON, MEIM and 

MEWA. 

According to the survey results, in many of MODON's industrial parks located mainly inland 

areas, RO treated water for the ground water (brackish water) is used as industrial water. 

Given the weather and environmental conditions in Saudi Arabia, which has low rainfall and 

inadequate groundwater recharge, there is a high risk that these housing complexes will face 

water supply constraints in the long run. In the long-term strategy, it is necessary to examine 

the prospect of long-term water demand in each housing complex, its comprehensive 

strategy, such as introducing alternative water resources or restriction of groundwater use, 

etc, is necessary to avoid water resource exhaustion.  

(2) Introduction of policy package 

In order to achieve the above goals, for promote the use of reclaimed water at each business 

establishment, it is conceivable to introduce a policy package consisting of both “usage 
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obligation” and “incentive provision”. The following is assumed as a specific measure. 

First, from the viewpoint of usage obligation, it is necessary to oblige the individual company 

(tenant) in the industrial city to use the reclaimed water for specific use. Although RO treated 

reclaimed water can be used for various purpose. However, it is difficult to use it for raw 

materials such as the production of soft drinks and for water use in the production and 

processing of beverages and beverages such as food washing. On the other hand, it can 

be actively used for iron making, cement, cooling, and cleaning of industrial products. In 

order to obligate individual businesses, it is important to oblige the use of reclaimed water 

for each industrial field and application 

Second, with regard to support measures, two measures can be considered: reducing the 

burden on individual company (tenants) and reducing the burden on utilities. For individual 

company, it is assumed that a certain amount of assistance will be given to the unit price 

per m3 for the reclaimed water charges collected from MODON or utilities. As a premise of 

subsidy, on the introduction of reclaimed water for utilities. It is possible to introduce VGF 

to subsidize CAPEX equivalent to the difference between the charge level that can ensure 

business and the charge level that can be accepted by the business operator 

For both measures, resources are required, but in view of the policy significance, measures 

such as supplying funds from the superior government office (MEIM), charging additional 

subsidies and VGF equivalent amounts for water supply, and allocating for resources 

conceivable. 

Lastly, for the implementation of the above-mentioned use obligations and support 

measures, there is a gradual restriction on the use of groundwater and the strengthening of 

drainage standards as indirectly related measures. These measures cannot be 

implemented by MODON alone. It is necessary to review and introduce the use criteria of 

groundwater in conjunction with MEWA, drainage standards in cooperation with GAMEP, 

the regulation of the industrial city by MODON, and country-wide standards by MEWA or 

GAMEP. 
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Table 4-1 List of measures 

 

Classification Object Measure example Summary Jurisdiction 

Duty of usage Utilization 
promotion of 
reclaimed 
water to the 
individual 
company 

Duty of usage to 
reclaimed water 
for specific use 

Specify the available grade 
according to the usage of 
reclaimed water by individual 
company 

MODON 

Supporting 
measures 

Reduce 
burden on 
Individual 
company 

Fee assistance Subsidize to reduce the charge of 
reclaimed water to level that 
individual company can accept 

MODON 

Reduce 
burden on 
the utility 

VGF(Viability Gap 
Funding) 

In order to ensure the profitability 
of the business, the orderer  
(MODON) or the other government 
agencies provide certain support 
to CAPEX. 

MODON or 
the Other 
government 
agencies 

Indirect 
measure 

Maintenance 
of the 
resource of 
the 
ground water 

Gradual restriction 
on the use of 
groundwater 

In the industrial cities that rely on 
groundwater, place an upper limit 
on annual intake and oblige usage 
of alternative water sources 
(reclaimed water) 

MODON 
and 
GAMEP 

Environment
al 
improvement 

Reinforcement 
of wastewater 
regulations 

Reduce the total pollution load by 
the acceptance standard of 
drainage that utility accepts from 
company or strict drainage 
standards for utilities that treat 
wastewater 
 

MODO and 
GAMEP 
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4.3 Preparation of Business Development Plan 

In consideration of the discussion of business feasibility described in Chapter 3 and 

measures against policy challenges summarized in this chapter, we have prepared a 

business development plan that includes policy and business matters. 

 

Saudi Arabia has decided to promote the use of recycled water as a national strategy, but 

its goal is set to year 2030 and now it is still at the stage of concept design. The policy goal 

still remains in MEWA, and the goal setting and scheduling are yet to be specific. We consider 

that it is essential for completing this strategy to classify the country’s water service policies, 

set issues concerning use of desalinated water, ground water, and recycled water, such as 

water amount, water quality, water price, and subsidy, on a water service basis, and fix their 

realization schedule. 

 

As the industrial complex management policies and recycled water use guideline of 

MODON depend on the contents and guideline of this strategy, it is highly possible that the 

basic strategy concerning the promotion of the recycled water use business in MODON 

industrial complexes is forced to be changed, and the investigation activities may become 

inefficient. In consideration of securing of profit and continuity of the business in the mid to 

long term, the challenges of the water recycling business in this moment are to aim at 

clarification and materialization of the strategy and make policy proposals of its direction and 

specific measures from the field point of view. In terms of water service, it is also considered 

to become necessary to discuss the production amount, quality, and price of water in view of 

the water demand around the industrial complexes. Until the strategy, schedule, and Rule & 

Regulation are determined, we will multilaterally discuss the type, demand amount and price 

of water that must be intensively supplied mainly to MODON industrial complexes while the 

government formulates relevant measures. Also for business operators, proposing the 

method to effectively use recycled water to Saudi Arabia serves as one of the fundamental 

factors for developing sustainable business. 

At this point, the business is considered to progress according to the rough schedule 

shown below although it depends on the strategic basic policy to be developed and its 

detailed schedule. 

 

Year 2019: Clarification of Water Strategy 2030 

Discussion and detailed review of water policy of MODON industrial 

complexes 

  Year 2020:    Implementation of strategies for using RO reclaimed water at MODON 

 

Year 2021: Assessment of water demand/supply balance (quality, amount, price) 

based on strategy 

 

Year 2022: Judgment on business promotion/detailed contract negotiation 

 

Year 2023: Start of construction 

 

Year 2024: Completion of construction/start of facility operation 
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5. Meeting for Debriefing the Feasibility Study 

We visited the MODON headquarters in February 2019 and reported this FS. From 

MODON, we received six attendants from the operation section and the investment 

development section also. 

 

During the meeting for debriefing the FS, we reported the following agenda. 

１．Background of our FS Project 

２．Information about Japanese FS Team 

３．Proposed System 

４．Feasibility Study 

- Activities so far 

- Business Scheme considered by un based on findings from Site Survey 

  - MODON’s BOT Business in Dammam II 

５．Other Key Factors 

６．Schedule for Next Step 

 

During the FS, we had the clarification meeting two times with MODON and heard the 

details of the business scheme of the BOT which have already conducted in MODON 

industrial area. The project scheme differs in business scope, project period, and tariff 

mechanism for each industrial park. But among them, a project scheme had the construction 

and operation which are  covering drinking water and industrial water supply, wastewater 

treatment and reclaimed water supply for three industrial cities with one contract package, 

and also the other project scheme provided an integrated service including pricing 

negotiations, contracts with each tenant, piping connection, monitoring and toll collection. 

iIt has been confirmed that it is necessary to discuss details of the division of duties 

between MODON and private utility companies in the future. 

 

We had the discussions about the key factors for projectization on the setting the tariff for 

reclaimed water and the securing of demand. We confirmed that these are also the 

preconditions for projectization.  And we confirmed that we will share a specific roadmap 

after clarifying through future project development discussions. 
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Fig. ４-4 Wrap up meeting 
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