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:Course Introduction / Overview

This comprehensive course provides an in-depth exploration of the critical challenges and advanced solutions in the
management of produced water, a significant byproduct of oil and gas operations. As environmental regulations
become more stringent and the industry shifts towards sustainable practices, mastering produced water treatment
and waste management is no longer optional but essential for operational viability and corporate responsibility.
This program covers the entire lifecycle, from initial characterization and analysis of produced water contaminants
to the selection and implementation of cutting-edge treatment technologies. Participants will delve into primary,
secondary, and tertiary treatment methods, including oil-water separation, membrane filtration, and advanced
oxidation processes. The curriculum, informed by foundational principles like those discussed by experts such as Dr.
Kerry J. Howe in works like "Principles of Water Treatment,” emphasizes not just disposal but also strategies for
beneficial reuse and achieving Zero Liquid Discharge (ZLD). BIG BEN Training Center has designed this course to
equip professionals with the strategic foresight to develop cost-effective, compliant, and environmentally sound

.water management plans, transforming a potential liability into a manageable resource

:Target Audience / This training course is suitable for

.Environmental Engineers and Scientists e

.Production and Operations Engineers e

.Chemical and Process Engineers e

.Health, Safety, and Environment (HSE) Managers and Officers e
.Facility and Plant Managers in the energy sector e

.Regulatory Compliance Specialists e

.Project Managers overseeing water-related projects e
.Research and Development Professionals in water treatment e
.Waste Management Coordinators e

.Field Supervisors and Technicians e

:Target Sectors and Industries

.(Oil and Gas Exploration and Production (Upstream e
.Midstream and Downstream Oil and Gas Operations e
.Petrochemical and Refining Industries e

.Industrial Manufacturing with significant water byproduct e
.Environmental Consulting and Engineering Firms e

.Water Treatment Technology and Service Providers e

.Governmental environmental protection and regulatory agencies e

al.Processing Industries
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piiance and Permitting Department e

.Waste Management and Disposal Department

.(Research and Development (R&D

.Project Management Department

Asset Integrity and Maintenance Department

:Course Offerings

:By the end of this course, the participants will have able to

.Analyze the physical, chemical, and biological characteristics of produced water from various sources e
.Evaluate the effectiveness and limitations of a wide range of produced water treatment technologies e
.Design and select appropriate treatment trains for specific operational and environmental requirements e

Develop comprehensive waste management strategies for sludge, brine, and NORM-contaminated e

.materials
.Ensure full compliance with local, national, and international environmental regulations e
.Assess the economic feasibility of different water treatment and disposal options e
.Implement strategies for the beneficial reuse of treated produced water e
.Optimize existing water treatment facilities for improved efficiency and cost-effectiveness e
.Mitigate the environmental impact of produced water discharge and disposal e

.Formulate long-term, sustainable water management plans aligned with corporate goals e

:Course Methodology

The training methodology at BIG BEN Training Center is designed to foster a dynamic and engaging learning
environment that bridges theory with practical application. This course moves beyond traditional lectures to
incorporate a blend of interactive learning techniques. Participants will engage in detailed case studies of real-
world produced water treatment projects, analyzing both successes and failures to draw actionable insights.
Facilitated group discussions will encourage the sharing of experiences and collaborative problem-solving,
particularly when navigating complex regulatory landscapes and technological choices. Practical workshops and
simulation exercises will allow participants to apply learned concepts, such as designing a preliminary treatment
process flow or conducting a cost-benefit analysis for a new technology. Our expert instructors emphasize a hands-
on approach, providing continuous feedback and guiding participants through complex technical and strategic
challenges. The methodology is focused on building practical skills and strategic thinking, ensuring that attendees
leave with the confidence and competence to implement effective produced water and waste management

.strategies within their own organizations

:(Course Agenda (Course Units

Unit One: Fundamentals of Broduced Water and Regulatory Frameworks
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al'methods for water quality assessment

Unit Two: Primary and Secondary Treatment Technologies

.Principles of physical separation processes e

.Gravity-based separation: APl separators and free water knock-out drums e

.Enhanced oil-water separation technologies: hydro cyclones and centrifuges e

.(Gas flotation techniques: Dissolved Air Flotation (DAF) and Induced Gas Flotation (IGF e
.Chemical treatment: coagulation, flocculation, and pH adjustment e

.Filtration fundamentals: media filters and cartridge filters e

.Operational best practices for primary and secondary treatment systems e

Unit three: Advanced Tertiary Treatment Processes

.Introduction to membrane filtration technologies: MF, UF, NF, and RO e

.Managing membrane fouling and scaling in high-salinity water e

.(Thermal desalination processes: Multi-Stage Flash (MSF) and Multi-Effect Distillation (MED

.Advanced Oxidation Processes (AOPs) for recalcitrant organics removal e

.Biological treatment options for produced water

.lon exchange for selective contaminant removal

.Process selection criteria for tertiary treatment systems e

Unit Four: Waste Management and Solids Handling

.Characterization and quantification of waste streams from treatment processes e
.Sludge dewatering and stabilization techniques e

.Management and disposal of NORM-contaminated waste e

.Brine concentration and deep-well injection strategies e

.Evaporation ponds and crystallizers for brine management e

.Waste minimization and pollution prevention principles e

.Regulatory compliance for hazardous and non-hazardous waste disposal e

Unit Five: System Integration, Reuse, and Future Trends

.Strategies for the beneficial reuse of treated produced water e
.Case studies: irrigation, steam generation, and hydraulic fracturing applications e
.Achieving Zero Liquid Discharge (ZLD) in oilfield operations e

.Process integration and optimization for cost-effective water management e

_Economica 3t j cle assessment of treatment strategies
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.There are no requirements

How long is each daily session, and what is the total number of training hours for

?the course

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and

.interactive activities, bringing the total duration to 20 - 25 training hours

:Something to think about

Beyond regulatory compliance, how can the principles of a circular economy be fully integrated into produced

?water management to transform a waste stream into a valuable resource portfolio

What unique qualities does this course offer compared to other
courses

This course distinguishes itself by offering a holistic, strategic framework for produced water management, moving
beyond a simple technical overview of treatment equipment. While other courses may focus narrowly on specific
technologies, this program integrates the technical, regulatory, economic, and environmental dimensions into a
cohesive management strategy. A key differentiator is the strong emphasis on the entire lifecycle, from water
characterization to final waste disposal and beneficial reuse, ensuring participants understand the downstream
consequences of upstream decisions. The curriculum is uniquely structured to foster strategic thinking, teaching
participants not just what the technologies are, but how to select, combine, and optimize them to meet specific
project goals, whether it be cost reduction, regulatory compliance, or achieving sustainability targets like Zero
Liquid Discharge (ZLD). Furthermore, the course content is deeply rooted in practical application, using real-world
case studies to explore complex decision-making processes. It challenges participants to think of produced water
not merely as a waste product to be disposed of, but as a potential resource that, when managed correctly, can

.enhance operational efficiency and environmental stewardship
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