TOSHIBA

Solutions for Industrial Field

Wastewater Treatment and
Water Recycling

10,000 m?/day Design-Build-Operate CETRP1 Phase-1 Project
- Sohar, Sultanate of Oman
- 1st Successful Industrial Wastewater Treatment and Recycling Plant in Oman -

Highlights

We, Toshiba, meet our customer needs with technical expertise and extensive
experience while achieving both economic efficiency and environmental
preservation

+ The cost-effective wastewater treatment plant produces recycled water to industries at a competitive
price.

+ Client risks are minimized by offering effective DBO'Y contracts.

« Our project complies with new environmental regulations in Oman.

(*1) DBO: Design Build Operate



Project Overview

Client Majis Industrial Services SAOC
Location Sohar, Oman
Capacity Wastewater treatment: 10,000 m3/day (phasel) )Oman

Production of recycled water: 7,500 m3/day

Year of

) September 2016
Delivery

Plant Biological wastewater treatment plant of
Description | 10,000 m3*/day capacity and recycling plant
(reverse osmosis) produce 7,500 m3/day of
process water with very low TDS (less than 25 ppm).
Wastewater discharged from petrochemical,
power, fertilizer, methanol, steel and iron
processing plants must be treated with domestic
sewage.

Customer Overview

Majis Industrial Services SAOC provides water and wastewater services at Sohar Industrial Port
Area (SIPA).

Majis is also responsible for monitoring, collecting, treating, recycling and reusing wastewater to
the extent possible at SIPA by the policy makers of the government of Oman.

Challenges

« Implement pollution control measures to protect the SIPA's water environment.

. Offer affordable water tariff to clients.

Current Issues in Oman

Oman is one of the most water scarce nations in the MENA region with only 416 m3 water/
person/year, compared to average 1,429 m3 water/person/year in the rest of the region.
Industries in SIPA, such as petrochemical, power, fertilizer, methanol, steel and iron processing
plants, require cooling and process water for non-stop operation. Among environmental issues,
more emphasis is put on air pollution and water discharge.

From January 2014, laws and regulations in Oman prohibit the discharge of wastewater other
than brine and cooling water to the marine environment.

This policy change implies that treated wastewater can no longer be discharged into the ocean.



Customer Requirements

- Comply with new environmental regulations that prohibit the discharge of wastewater other
than brine and cooling water in Oman's waters while maintaining the water environment and
meeting industrial water demands.

- Build a cost-effective wastewater treatment plant to produce recycled water to industries at
a competitive price.

+ Minimize client risks related to the operation of wastewater treatment and recycling plants.

Proposed Solutions

* Carry out design through detailed analysis to produce recycled
water from wastewater to the extent possible.
+ Include a process to maximize the use of existing assets based on
comprehensive study of existing treated industrial wastewater
Design assets and discharges requirements.
& « Carry out plant design to minimize power and chemical consump-
Engineering tion.
* Integrate online monitoring stations into CMS?,

(*2) CMS: Central Monitoring Station

+ Set up a dedicated procurement network to ensure procurement
Procurement of costeffective equipment and significant reduction in capital
cost, compared to other companies.

* Minimize construction requirements while converting sewage
treatment plants into wastewater treatment plants.

Construction

« Carry out O&M for 5 years.

* Minimize client risks while assuming the DBO contractor is fully
responsible for the entire process from online discharge monitor-
ing to process water production.

« Propose O&M teams with trade effluent experts to deal with
tenants, MECA": SEU"® and SIPC'9,

*3) O&M: Operation and Maintenance

*4) MECA: Ministry of Environment and Climate Affairs
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SEU: Sohar Environment Unit
SIPC: Sohar Industrial Port Company
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Solution Contribution

- Recycling of wastewater

Recycle wastewater in order to effectively reduce the environmental impact of discharges, and
produce water at a lower cost, compared to seawater desalination.

* Reliability of recycling technology

Comply with the prohibition on the discharge of industrial wastewater into the
marine environment, and provide reliable and cost-efficient solutions.

* Re-use application

Ensure recycled wastewater quality meets customer needs and expectations through
the system.

Photos of CETRP1 Phase-1

The Project CETRP1 Phase-1 is currently in operation to produce extremely high quality
(TDS less than 25 ppm) process water for reuse in industries.




« All products, services and company names mentioned herein may be trademarks or
registered trademarks of their respective companies.

* The information contained herein is presented only as a guide for the applications of our prod-
ucts. No responsibility is assumed by Toshiba for any infringements of patents or other rights
of the third parties which may result from its use. No license is granted by implication or other-
wise under any patent or patent rights of Toshiba or others.

+ Our products should not be embedded into other products of which production or sale is
prohibited by law.

* Toshiba does not take any responsibility for incidental damage (including loss of business
profit, business interruption, loss of business information, and other pecuniary damage)
arising out of the use or disability to use Toshiba products.

« Allinformation including specifications herein are subject to change without notice.
+ Allinformation is based on data as November 2017.

Toshiba Infrastructure Systems & Solutions Corporation

72-34 Horikawa-cho, Saiwai-ku, Kawasaki-shi, Kanagawa, 212-8585, Japan
Telephone: +81-44-331-0811 Fax: +81-44-548-9569 http://www.toshiba.co.jp/sis/en/environment/index.htm

@ The name of products, services and companies mentioned herein may be trademarks or registered trademarks of respective companies.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by Toshiba for any infringements of patents or other rights of third parties which may result
from the use of our products. No license is granted or otherwise implied under any patent or patent rights of Toshiba or others.

® Toshiba products should not be embedded in other products for which the production or sale is prohibited by law.

® Toshiba does not assume any responsibility for incidental damage (including business interruption, loss of business information, and other pecuniary damage) arising out of the use or disability to use Toshiba products.

® Allinformation herein is subject to change without notice, including product specifications.

® The products described in this document include products subject to foreign exchange and foreign trade laws.

® The products described in this document contain components made in the United States and subject to export control of the U.S. authorities. Diversion contrary to U.S. law is prohibited.

@ Allinformation herein is based on the latest information available as June 2019.
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