
 

 



2 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

  

 

 

 
 
 
 
 
 
 
 
 

Strategy for A Sewage System and Sewage  
Treatment Plant in The Town of Joun 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

Contents 

Strategy for A Sewage System and Sewage .............................................................. 2 

Treatment Plant in The Town of Joun ......................................................................... 2 

Acknowledgments ................................................................................................ 6 

 7 ............................................................................................................... الشكر والتقدير

Preface ................................................................................................................... 9 

Strategy for A Sewage System and Sewage ............................................................ 11 

Treatment Plant in The Town of Joun ....................................................................... 11 

Introduction ........................................................................................................... 12 

How Wastewater Treatment Works... The Basics (Source: United States 
Environmental Protection Agency) .................................................................... 12 

Challenges of planning for smaller municipalities ................................................. 15 

Proposal for A Sewage System in The Town of Joun ............................................ 16 

1. Assessment of Current Situation ................................................................... 16 

2. Planning and Design ..................................................................................... 16 

3. Implementation .............................................................................................. 16 

4. Monitoring and Maintenance ......................................................................... 17 

5. Funding and Partnerships ............................................................................. 17 

Strategic Plan for A Complete Sewage System for Joun ...................................... 18 

1. Vision and Goals ........................................................................................... 18 

2. Current Situation Assessment ....................................................................... 18 

3. Planning and Design ..................................................................................... 18 

4. Implementation Phases ................................................................................. 18 

5. Community Involvement and Training ........................................................... 19 

6. Monitoring and Maintenance ......................................................................... 19 

7. Funding and Partnerships ............................................................................. 19 

8. Risk Management ......................................................................................... 19 

9. Evaluation and Reporting .............................................................................. 19 

The plan is divided into several key phases: ........................................................ 20 

1. Initial Assessment and Feasibility Study ....................................................... 20 

2. System Design and Technology Selection .................................................... 20 

3. Cost Estimation and Financing Strategy ....................................................... 21 



4 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

4. Construction and Phased Implementation .................................................... 22 

5. Operation and Maintenance Plan .................................................................. 22 

6. Community Involvement and Public Awareness ............................................ 23 

7. Monitoring and Evaluation ............................................................................. 23 

Environmental Sustainability and Innovation: .................................................... 24 

Sewage Collection System for Joun ..................................................................... 24 

1. Sewage Collection System Components ...................................................... 24 

2. Hydraulic Design and Pipe Sizing ................................................................. 26 

3. Storm water Management ............................................................................. 26 

4. Maintenance Considerations ......................................................................... 27 

5. Health and Safety Protocols .......................................................................... 27 

6. GIS Mapping and Data Integration ................................................................ 28 

7. Future Expansion and Scalability .................................................................. 28 

Conclusion: ....................................................................................................... 28 

Detailed Sewage Treatment Plant (STP) Design for Joun .................................... 28 

1. Capacity Planning and Flow Estimation ........................................................ 29 

2. Sewage Treatment Processes ...................................................................... 29 

3. Auxiliary Systems .......................................................................................... 33 

4. Environmental Considerations and Regulatory Compliance ......................... 33 

5. Site Layout and Future Expansion ................................................................ 34 

Cost Estimation and Financing Plan for Joun Sewage Treatment Plant ............... 35 

1. Capital Expenditure (CAPEX) ....................................................................... 35 

2. Operational Expenditure (OPEX) .................................................................. 37 

3. Financing Options ......................................................................................... 38 

4. Cost Recovery and Revenue Generation ...................................................... 39 

5. Cash Flow and Loan Repayment .................................................................. 39 

Construction Details for Joun Sewage Treatment Plant ........................................ 40 

1. Pre-Construction Activities ............................................................................ 40 

2. Civil Works Construction ............................................................................... 41 

3. Mechanical and Electrical Installations .......................................................... 42 

4. Instrumentation and Automation (SCADA) .................................................... 43 

5. Commissioning and Testing .......................................................................... 43 



5 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

Benefits from Building a Sewage Treatment Plant (STP) For The Town of Joun .. 44 

1. Environmental Benefits ................................................................................. 44 

2. Public Health Benefits ................................................................................... 45 

3. Economic Benefits ........................................................................................ 45 

4. Social and Community Benefits .................................................................... 46 

5. Regulatory Compliance and Future-Proofing ................................................ 47 

Conclusion: ........................................................................................................... 47 

END OF THE DOCUMENT ...................................................................................... 48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

Acknowledgments 

This collection of proposals is the result of a shared vision and a collaborative 
journey, guided by the input, dedication, and insights of countless individuals who 
hold Joun close to their hearts. It would not have been possible without the 
unwavering support and contributions of community members, experts, 
stakeholders, and local leaders, each of whom brought their unique perspectives to 
the table. 

First and foremost, I extend my heartfelt gratitude to the residents of Joun, whose 
voices, ideas, and aspirations have been the foundation of this work. Your 
willingness to share your thoughts and dreams for our town has been invaluable in 
shaping proposals that truly reflect our community’s spirit and goals. Your 
participation in discussions, surveys, and community gatherings has been a 
testament to your commitment to Joun’s future. 

Special thanks to all whose contributions were instrumental in refining our vision. 

To the local leaders and stakeholders who championed this project, your support has 
been a vital source of encouragement. Your leadership and understanding of Joun’s 
unique challenges and opportunities have given depth to these proposals, grounding 
them in both our town’s history and its potential for growth. 

Finally, I would like to thank everyone who worked behind the scenes—whether 
gathering data, conducting research, or organizing meetings—your efforts have been 
crucial in bringing this work to life. 

Together, we have created a roadmap for Joun’s future that honors our heritage and 
inspires a brighter tomorrow. I am truly grateful to each of you for your contributions, 
enthusiasm, and dedication to this endeavor. 

 

With sincere appreciation, 

 

Dr Antoine J. Burkush, PhD 

 

 

 



7 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

 

 

 الشكر والتقدير

 وتفاني بمدخلات تسترشد ، تعاونية ورحلة مشتركة رؤية نتيجة هي المقترحات من المجموعة هذه
 الدعم بدون ممكنا ذلك يكن لم. قلوبهم من قريبا جون يحملون الذين الأفراد من يحصى لا عدد ورؤى

 قدم الذين ، المحليين والقادة المصلحة وأصحاب والخبراء المجتمع أعضاء من الثابتة والمساهمات
 .الطاولة إلى الفريدة نظره وجهات منهم كل

 وتطلعاتهم وأفكارهم أصواتهم كانت الذين جون، لسكان امتناني خالص عن أعرب شيء، كل وقبل أولا
 تشكيل في بثمن يقدر لا لمدينتنا وأحلامك أفكارك لمشاركة استعدادك كان لقد. العمل هذا أساس

 والاستطلاعات المناقشات في مشاركتك كانت. وأهدافه مجتمعنا روح حقا تعكس التي المقترحات
 .جون بمستقبل التزامك على شهادة المجتمعية والتجمعات

 .رؤيتنا صقل في مفيدة مساهماتهم كانت للذين خاص شكر

 حيويا مصدرا دعمكم كان ، المشروع هذا عن دافعوا الذين المصلحة وأصحاب المحليين القادة إلى
 جعلها مما ، المقترحات لهذه عمقا الفريدة جون وفرص لتحديات وفهمك قيادتك أعطت لقد. للتشجيع
 .للنمو وإمكاناتها مدينتنا تاريخ من كل في راسخة

 أو البحوث إجراء أو البيانات جمع في سواء - الكواليس وراء عمل من كل أشكر أن أود ، أخيرا
 .العمل هذا إحياء في حاسمة جهودك كانت - الاجتماعات تنظيم

 واحد لكل حقا ممتن أنا. إشراقا أكثر غدا وتلهم تراثنا تكرم جون لمستقبل طريق خارطة أنشأنا ، معا
 .المسعى هذا في وتفانيكم وحماسكم مساهماتكم على منكم

 

 التقدير، خالص مع

 

 البرخش جان انطوان. د
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Preface 

In a world where rapid change is the new normal, the importance of strategic, 
sustainable, and community-centered development is paramount. Joun, with its rich 
cultural heritage, natural beauty, and resilient community, stands at a crossroads—
one that presents both challenges and extraordinary opportunities. As we look 
toward Joun’s future, it is essential that our plans honor the town’s heritage, respond 
to today’s needs, and set a course for future generations to thrive. 

This series of proposals is the result of a deeply collaborative effort to envision 
Joun’s path forward. Each plan reflects input from residents, local stakeholders, and 
community leaders, resulting in a shared vision that is both ambitious and respectful 
of our town’s unique identity. These proposals encompass a comprehensive range of 
initiatives, from infrastructure and economic development to cultural preservation 
and environmental stewardship, with each component tailored to address Joun’s 
specific strengths, challenges, and aspirations. 

Our proposals emphasize a commitment to public infrastructure improvements, 
economic empowerment, environmental sustainability, and cultural continuity. From 
plans to enhance recreational facilities and community services to initiatives for 
sustainable tourism and green energy, each proposal aims to make Joun a model of 
progressive yet grounded development. The ultimate goal is to create a vibrant, 
inclusive, and resilient community—one that embodies the values, dreams, and 
talents of its people. 

I extend my heartfelt gratitude to everyone who has contributed to this vision. Your 
dedication, ideas, and insight have been invaluable, illuminating the pathway to a 
future that aligns with Joun’s core values while embracing growth and innovation. 
These proposals are an invitation to all residents of Joun to imagine, participate, and 
help build a community that harmonizes tradition with the possibilities of tomorrow. 

As you review this collection, I encourage you to see not just plans, but a vision for 
what Joun can become. Let us move forward together, translating these ideas into 
action, and creating a brighter, thriving, and unified future for Joun. 

 

With deep respect and optimism, 

 

Dr Antoine J. Burkush, PhD 
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 مقدمة

 والمستدامة الاستراتيجية التنمية أهمية فإن ، الجديد الطبيعي الوضع هو السريع التغيير حيث عالم في
 الطبيعي وجمالها الغني الثقافي بتراثها ، جون تقف. الأهمية بالغ أمر المجتمع على تركز التي

 إلى نتطلع بينما. عادية غير وفرصا تحديات يمثل طرق مفترق - طرق مفترق على ، المرن ومجتمعها
 وتضع ، اليوم لاحتياجات وتستجيب ، المدينة تراث خططنا تكرم أن الضروري من ، جون مستقبل
 .لتزدهر القادمة للأجيال مسارا

 كل تعكس. الأمام إلى جون مسار لتصور عميق تعاوني جهد نتيجة هي المقترحات من السلسلة هذه
 مشتركة رؤية إلى يؤدي مما ، المجتمع وقادة المحليين المصلحة وأصحاب السكان من مدخلات خطة

 من ، المبادرات من شاملة مجموعة المقترحات هذه تشمل. لمدينتنا الفريدة الهوية وتحترم طموحة
 مكون كل تصميم مع ، البيئي والإشراف الثقافة على الحفاظ إلى الاقتصادية والتنمية التحتية البنية

 .لجون المحددة والتطلعات والتحديات القوة نقاط لمعالجة

 البيئية والاستدامة ، الاقتصادي والتمكين ، العامة التحتية البنية بتحسين الالتزام على مقترحاتنا تؤكد
 مبادرات إلى المجتمعية والخدمات الترفيهية المرافق تعزيز خطط من. الثقافية والاستمرارية ،

 التقدمية للتنمية نموذجا جون جعل إلى اقتراح كل يهدف ، الخضراء والطاقة المستدامة السياحة
 وأحلام قيم يجسد مجتمع - ومرن وشامل بالحياة نابض مجتمع إنشاء هو النهائي الهدف. والمرتكزة
 .شعبه ومواهب

 تقدر لا ورؤيتك وأفكارك تفانيك كان لقد. الرؤية هذه في ساهم من لكل امتناني خالص عن وأعرب
. والابتكار النمو احتضان مع لجون الأساسية القيم مع يتماشى مستقبل إلى الطريق يضيء مما ، بثمن
 ينسق مجتمع بناء في والمساعدة والمشاركة للتخيل جون سكان لجميع دعوة هي المقترحات هذه

 .الغد إمكانيات مع التقاليد

 يصبح أن يمكن لما رؤية ولكن ، الخطط فقط ليس رؤية على أشجعك ، المجموعة لهذه مراجعتك أثناء
 إشراقا أكثر مستقبلا ونخلق أفعال، إلى الأفكار هذه ونترجم معا، قدما نمضي دعونا. جون عليه

 .لجون وموحدا وازدهارا

 

 والتفاؤل، العميق الاحترام مع

 

 البرخش جان انطوان. د
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Introduction 

How Wastewater Treatment Works... The Basics (Source: United States 
Environmental Protection Agency) 
One of the most common forms of pollution control in the United States is 
wastewater treatment. The country has a vast system of collection sewers, pumping 
stations, and treatment plants. Sewers collect the wastewater from homes, 
businesses, and many industries, and deliver it to plants for treatment. Most 
treatment plants were built to clean wastewater for discharge into streams or other 
receiving waters, or for reuse.  

Years ago, when sewage was dumped into waterways, a natural process of 
purification began.  

First, the sheer volume of clean water in the stream diluted wastes. Bacteria and 
other small organisms in the water consumed the sewage and other organic matter, 
turning it into new bacterial cells; carbon dioxide and other products. Today’s higher 
populations and greater volume of domestic and industrial wastewater require that 
communities give nature a helping hand. 

The basic function of wastewater treatment is to speed up the natural processes by 
which water is purified. There are two basic stages in the treatment of wastes, 
primary and secondary, which are outlined here. In the primary stage, solids are 
allowed to settle and removed from wastewater. 

The secondary stage uses biological processes to further purify wastewater. 
Sometimes, these stages are combined into one operation. 

Primary Treatment 

As sewage enters a plant for treatment, it flows through a screen, which removes 
large floating objects such as rags and sticks that might clog pipes or damage 
equipment. After sewage has been screened, it passes into a grit chamber, where 
cinders, sand, and small stones settle to the bottom. 

A grit chamber is particularly important in communities with combined sewer systems 
where sand or gravel may wash into sewers along with storm water. 

After screening is completed and grit has been removed, sewage still contains 
organic and inorganic matter along with other suspended solids. 

These solids are minute particles that can be removed from sewage in a 
sedimentation tank. When the speed of the flow through one of these tanks is 
reduced, the suspended solids will gradually sink to the bottom, where they form a 
mass of solids called raw primary bio solids formerly sludge). Bio solids are usually 
removed from tanks by pumping, after which it may be further treated for use as a 
fertilizer, or disposed of in a land fill or incinerated. 
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Over the years, primary treatment alone has been unable to meet many 
communities’ demands for higher water quality. To meet them, cities and industries 
normally treat to a secondary treatment level, and in some cases, also use advanced 
treatment to remove nutrients and other contaminants. 

Secondary Treatment 

The secondary stage of treatment removes about 85 percent of the organic matter in 
sewage by making use of the bacteria in it. The principal secondary treatment 
techniques used in secondary treatment are the trickling filter and the activated 
sludge process. 

After effluent leaves the sedimentation tank in the primary stage it flows or is 
pumped to a facility using one or the other of these processes. A trickling filter is 
simply a bed of stones from three to six feet deep through which sewage passes. 

More recently, interlocking pieces of corrugated plastic or other synthetic media have 
also been used in trickling beds. Bacteria gather and multiply on these stones until 
they can consume most of the organic matter. The cleaner water trickles out through 
pipes for further treatment. From a trickling filter, the partially treated sewage flows to 
another sedimentation tank to remove excess bacteria. 

The trend today is towards the use of the activated sludge process instead of 
trickling filters. The activated sludge process speeds up the work of the bacteria by 
bringing air and sludge heavily laden with bacteria into close contact with sewage. 

After the sewage leaves the settling tank in the primary stage, it is pumped into an 
aeration tank, where it is mixed with air and sludge loaded with bacteria and allowed 
to remain for several hours. 

During this time, the bacteria break down the organic matter into harmless by - 
products. 
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The sludge, now activated with additional billions of bacteria and other tiny 
organisms, can be used again by returning it to the aeration tank for mixing with air 
and new sewage. From the aeration tank, the partially treated sewage flows to 
another sedimentation tank for removal of excess bacteria. 

To complete secondary treatment, effluent from the sedimentation tank is usually 
disinfected with chlorine before being discharged into receiving waters. Chlorine is 
fed into the water to kill pathogenic bacteria, and to reduce odor. Done properly, 
chlorination will kill more than 99 percent of the harmful bacteria in an effluent. 

Some municipalities now manufacture chlorine solution on site to avoid transporting 
and storing large amounts of chlorine, sometimes in a gaseous form. Many states 
now require the removal of excess chlorine before discharge to surface waters by a 
process called de-chlorination. Alternatives to chlorine disinfection, such as 
ultraviolet light or ozone, are also being used in situations where chlorine in treated 
sewage effluents may be harmful to fish and other aquatic life. 

 

Other Treatment Options 

New pollution problems have placed additional burdens on wastewater treatment 
systems. Today’s pollutants, such as heavy metals, chemical compounds, and toxic 
substances, are more difficult to remove from water. Rising demands on the water 
supply only aggravate the problem. The increasing need to reuse water calls for 
better wastewater treatment. These challenges are being met through better 
methods of removing pollutants at treatment plants, or through prevention of 
pollution at the source. Pretreatment of industrial waste, for example, removes many 
troublesome pollutants at the beginning, not the end, of the pipeline. 

To return more usable water to receiving lakes and streams, new methods for 
removing pollutants are being developed. Advanced waste treatment techniques in 
use or under development range from biological treatment capable of removing 
nitrogen and phosphorus to physical-chemical separation techniques such filtration, 
carbon adsorption, distillation, and reverse osmosis. These wastewater treatment 
processes, alone or in combination, can achieve almost any degree of pollution 
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control desired, Waste effluents purified by such treatment, can be used for 
industrial, agricultural, or recreational purposes, or even drinking water supplies. 

 

Challenges of planning for smaller municipalities  

Compiling a basic Sewer System Planning, let alone the dynamic Sewer System 
planning, is a challenge for most municipalities. This challenge however increases 
substantially at the level of smaller municipalities owing to some of the following key 
issues:  

 Shortage of technical staff  
 Lack of knowledge in terms of existing infrastructure typically pertaining to 

the availability of accurate plans showing the existing network, network 
topology and hydraulic capacity (many older knowledgeable technical staff 
have retired or passed away).  

 Lack of topographic information for example contour data owing to the fact 
that many of the smaller municipalities are located in rural areas where 
surveyor data is not readily available.   

 Limited or no technical skills to capture, populate and evaluate hydraulic 
models, or even a limited understanding of SSPs compiled by others 
(consultants, etc.).  

 Limited or no technical skills to capture and maintain GIS information which 
is essential to the success of SS planning.  

 Access to computer hardware and software to capture, analyze and store 
data and models are limited or nonexistent  

 Financial resources are usually very limited and owing to the predominantly 
rural nature of the smaller municipalities the use of consultants to aid the 
process is severely constrained by travelling expenses in terms of fuel and 
time.  
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 The conventional SS planning process is often too involved for the needs of 
the smaller municipalities thus in many instances only consuming precious 
funds and leaving many basic questions unanswered.  

It is clear that although SS planning is essential to the successful functioning of any 
municipality a simplified approach tailored to the needs of smaller municipalities is 
required to ensure that funds are effectively utilized and critical questions are 
answered. A possible solution to this challenge is to provide a simple SS planning 
process. 

Proposal for A Sewage System in The Town of Joun 

1. Assessment of Current Situation 

Survey Existing Infrastructure: Conduct detailed surveys and inspections to map out 
current sanitation facilities. Document areas with inadequate or no sewage systems. 

Identify Key Stakeholders: Include local government officials, community leaders, 
and residents in discussions to get a comprehensive understanding of needs and 
expectations. Conduct community meetings and feedback sessions. 

2. Planning and Design 

Technical Options: 

Centralized System: A traditional sewer system that collects sewage from all homes 
and directs it to a central treatment facility. 

Decentralized Systems: Smaller, local systems that handle sewage treatment on a 
neighborhood or even individual home basis. 

On-Site Sanitation: Improved septic tanks or composting toilets for areas where 
centralized systems are impractical. 

Environmental Impact: Conduct Environmental Impact Assessments (EIAs) to 
predict the potential impacts and ensure measures to mitigate negative effects. 

Cost Estimation: Create a detailed budget covering all aspects from initial 
surveying, to construction, to long-term maintenance. Factor in costs for materials, 
labor, machinery, and contingency funds. 

3. Implementation 

Phased Approach: 

 Phase 1: Pilot project in a small, manageable area to test the system and 
process. 

 Phase 2: Gradual expansion to other areas, incorporating lessons learned 
from the pilot. 

 Phase 3: Full-scale implementation across the entire town. 
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Community Involvement: Organize workshops and training sessions for residents 
on how the new system will work and their role in maintaining it. 

Training and Capacity Building: Ensure local technicians and municipal workers 
are trained in operating and maintaining the system. Set up a local maintenance 
team. 

4. Monitoring and Maintenance 

Regular Inspections: Develop a maintenance schedule for regular checks, 
cleaning, and repairs. Use monitoring tools and technologies to keep the system 
running smoothly. 

Feedback Mechanism: Set up a hotline or online platform for residents to report 
issues. Regularly survey residents to gather feedback and suggestions for 
improvement. 

5. Funding and Partnerships 

Seek Funding: 

 Government Grants: Apply for local and national government funding. 
 International Organizations: Seek support from entities like the World Bank, 

UN, or NGOs focused on sustainable development. 
 Private Investors: Explore Public-Private Partnerships (PPP) for shared 

investment. 
 Partnerships: Collaborate with NGOs, environmental groups, and academic 

institutions to leverage their expertise, resources, and volunteer support. 

This plan aims to establish a sustainable and efficient sewage system for Joun, 
enhancing public health and environmental protection. 
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Strategic Plan for A Complete Sewage System for Joun  

 1. Vision and Goals 

Vision: Establish a reliable, efficient, and sustainable sewage system that promotes 
public health and environmental protection. 

Goals: 

- Achieve comprehensive sewage coverage across Joun. 

- Ensure proper treatment of sewage before disposal. 

- Enhance the overall quality of life in the community. 

 2. Current Situation Assessment 
Infrastructure Survey: Conduct detailed surveys to map out existing sanitation 
systems and identify gaps. 

Stakeholder Engagement: Hold consultations with local authorities, community 
leaders, and residents to gather input and address their concerns. 

Data Collection: Collect data on population density, water usage, and current 
sanitation practices. 

 3. Planning and Design 

Technical Solutions: 

- Centralized System: Develop a central sewage network to collect waste from all 
households and direct it to a main treatment facility. 

- Decentralized Solutions: Use small-scale, local systems for remote or less 
accessible areas. 

- On-Site Sanitation: Implement advanced septic tanks or composting toilets where 
needed. 

Environmental Impact Assessment: Conduct thorough assessments to ensure 
environmental compliance and identify mitigation measures. 

Financial Planning: Create a comprehensive budget that covers surveying, 
construction, maintenance, and future upgrades. 

 4. Implementation Phases 

Phase 1: Pilot Project: 

- Launch in a select area to test the system. 

- Collect data, assess performance, and refine processes. 

Phase 2: Gradual Expansion: 
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- Extend the system to additional areas based on lessons from the pilot. 

- Ensure continuous community involvement and feedback. 

Phase 3: Full-Scale Implementation: 

- Complete the network and treatment facilities throughout the town. 

- Establish long-term operational plans. 

 5. Community Involvement and Training 

Workshops and Training: Educate the community on the new system, its benefits, 
and their roles in maintaining it. 

Local Employment: Train and employ local residents for construction and 
maintenance tasks. 

Community Feedback: Set up platforms for continuous feedback and issue reporting. 

 6. Monitoring and Maintenance 

Routine Inspections: Schedule regular checks to ensure the system operates 
smoothly. 

Maintenance Teams: Form dedicated teams responsible for ongoing maintenance 
and repairs. 

Feedback Mechanism: Provide channels for residents to report problems and 
suggest improvements. 

 7. Funding and Partnerships 

Government Funding: Apply for grants at local, national, and international levels. 

International Aid: Seek support from global organizations and NGOs. 

Private Investments: Explore partnerships with private sector investors and 
businesses. 

Collaborations: Partner with academic institutions, environmental groups, and NGOs 
to leverage expertise and resources. 

 8. Risk Management 
Identify Risks: Evaluate potential challenges such as budget constraints, 
construction delays, and technical issues. 

Mitigation Strategies: Develop contingency plans to address these risks and ensure 
project continuity. 

 9. Evaluation and Reporting 

Progress Reports: Regularly report on project milestones, progress, and challenges. 

Performance Evaluation: Assess the system’s performance after implementation. 
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Adjustments and Improvements: Make necessary adjustments based on feedback 
and performance data. 

This strategic plan aims to provide Joun with a sustainable, efficient sewage system 
that enhances public health, environmental protection, and community well-being. 

The plan is divided into several key phases: 

Here is a strategic plan for designing and implementing a sewage system and 
treatment plant for the town of Joun.  

1. Initial Assessment and Feasibility Study 

 • Objective: Assess the town’s existing sewage system, projected 
population growth, environmental impact, and local topography to ensure the best 
design approach. 

 • Key Actions: 

 • Population and Demographics Study: Evaluate the current population 
of Joun and its growth projections over the next 30 years to ensure the system can 
meet future needs. 

 • Topographic and Geotechnical Survey: Conduct a thorough survey of 
Joun’s topography to determine optimal pipeline routes and locations for pumping 
stations and the treatment plant. 

 • Water Resource Mapping: Identify nearby water sources, rivers, and 
groundwater to avoid contamination and assess possible sites for effluent discharge. 

 • Existing Infrastructure Audit: Review any existing sewage infrastructure 
to see what can be retained, upgraded, or replaced. 

 • Environmental Impact Assessment (EIA): Assess potential 
environmental risks and design the project to comply with environmental protection 
laws and local regulations. 

 • Public and Stakeholder Engagement: Involve community leaders, local 
authorities, and residents to gain insights into their needs and concerns. 

2. System Design and Technology Selection 

 • Objective: Develop the design for the sewage collection system and 
treatment plant, selecting appropriate technology based on Joun’s needs and 
budget. 

 • Key Actions: 

 • Sewage Collection System: 
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 • Design a network of gravity-based sewers with possible inclusion of 
pumping stations for low-lying areas. 

 • Plan for main and branch pipelines, manholes, and inspection 
chambers at regular intervals. 

 • Include provisions for storm water drainage to avoid overloading the 
sewage system during heavy rain. 

 • Sewage Treatment Plant: 

 • Capacity Planning: Design the plant to handle current sewage loads 
while allowing for future scalability. 

 • Technology Selection: 

 • Primary Treatment: Sedimentation to remove large solids. 

 • Secondary Treatment: Consider technologies such as activated sludge, 
trickling filters, or sequencing batch reactors (SBR) to biologically treat the 
wastewater. 

 • Tertiary Treatment (Optional): If higher water quality is needed, include 
filtration, UV disinfection, or chlorination. 

 • Sludge Management: Plan for sludge digestion and dewatering 
processes, and consider energy recovery through anaerobic digestion. 

 • Effluent Management: Design for treated effluent to meet the local 
water quality standards and identify locations for safe discharge or reuse (e.g., for 
irrigation). 

3. Cost Estimation and Financing Strategy 

 • Objective: Develop a detailed budget for both construction and 
operational phases and secure funding sources. 

 • Key Actions: 

 • Cost Estimation: Create detailed cost breakdowns for all components, 
including: 

 • Construction of sewage networks. 

 • Sewage treatment plant construction. 

 • Equipment and material costs. 

 • Land acquisition for the treatment plant. 

 • Operational and maintenance costs. 

 • Identify Funding Sources: 
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 • Seek funding from local government budgets, national grants, and 
international agencies (e.g., World Bank, UNDP, or environmental NGOs). 

 • Consider public-private partnerships (PPP) for investment and 
operational efficiency. 

 • Explore long-term loans or community-based funding initiatives. 

 • Cost Recovery Plan: Implement a fee system for residents and 
businesses, based on water consumption, to ensure sustainable financing for 
operation and maintenance. 

4. Construction and Phased Implementation 

 • Objective: Build the sewage network and treatment plant in a phased 
approach, starting with high-priority areas. 

 • Key Actions: 

 • Tendering and Contractor Selection: Issue tenders for construction 
companies and suppliers. Ensure selection is based on cost, experience, and 
environmental track record. 

 • Phased Construction Plan: 

1. Phase 1: Prioritize high-density areas or regions with pressing 
sewage issues. 

2. Phase 2: Expand to the rest of the town, integrating with new 
developments. 

3. Phase 3: Finalize any ancillary infrastructure such as pumping 
stations, roads, and effluent discharge routes. 

4. Quality Control and Supervision: Regular oversight of construction 
activities to ensure quality standards are met and timelines 
respected. 

5. Operation and Maintenance Plan 

 • Objective: Ensure the smooth operation and sustainability of the 
sewage system and treatment plant. 

 • Key Actions: 

 • Staff Training: Develop a skilled workforce to operate the treatment 
plant and manage the sewage network. Provide training in equipment operation, 
repair, and environmental monitoring. 

 • Monitoring System: Install automated monitoring systems to track the 
quality of treated wastewater, equipment performance, and detect blockages or leaks 
in the network. 
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 • Scheduled Maintenance: Develop a schedule for routine inspection, 
cleaning, and maintenance of the sewage network, pumps, and treatment plant 
equipment. 

 • Emergency Response: Create protocols for handling emergencies 
such as overflows, plant malfunctions, or system failures. 

 • Sludge Disposal: Establish contracts for safe transportation and 
disposal of treated sludge, possibly using it for agricultural purposes or energy 
generation. 

6. Community Involvement and Public Awareness 

 • Objective: Involve the community and raise awareness of the 
importance of a properly functioning sewage system. 

 • Key Actions: 

 • Public Education Campaign: Educate residents on the proper use of 
the sewage system, how to avoid blockages, and the benefits of sewage treatment 
for health and the environment. 

 • Feedback and Reporting System: Establish a hotline or digital platform 
for residents to report issues like leaks, odors, or overflows. 

7. Monitoring and Evaluation 

 • Objective: Ensure the project’s goals are met and the system operates 
efficiently over time. 

 • Key Actions: 

 • Post-Implementation Review: After construction, evaluate the project 
for efficiency, environmental impact, and public satisfaction. 

 • Environmental Monitoring: Regularly test treated water to ensure 
compliance with environmental standards. 

 • Adjustments and Upgrades: Based on monitoring results and feedback, 
adjust operational processes, make upgrades, and scale the system as needed. 

Timeline: 

 • Year 1: Initial assessment, feasibility study, and design. 

 • Year 2–3: Funding secured, tendering process, and initial construction 
phase. 

 • Year 4–5: Full construction of the sewage system and treatment plant. 

 • Year 5 and Beyond: Monitoring, evaluation, and system upgrades as 
needed. 
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Environmental Sustainability and Innovation: 
 • Consider using renewable energy (e.g., solar power) to reduce the 
energy costs of the treatment plant. 

 • Explore wastewater reuse for agricultural purposes or landscaping, 
reducing water consumption in Joun. 

 • Use sludge-to-energy technology where feasible to convert waste into 
biogas, reducing reliance on external energy sources. 

This plan provides Joun with a comprehensive framework for addressing its sewage 
management needs while ensuring environmental sustainability and long-term 
operational efficiency. 

Sewage Collection System for Joun 

A detailed sewage collection system involves careful planning of pipelines, 
manholes, and pumping stations, ensuring efficient transport of wastewater from 
homes, businesses, and public spaces to a centralized treatment facility.  

Below is a comprehensive design breakdown for the sewage collection system in the 
town of Joun: 

1. Sewage Collection System Components 

The system consists of gravity sewers, pumping stations (if needed), and various 
connections to ensure smooth wastewater flow. 

A. Gravity-Based Sewer Network 

 • Main Sewers (Trunk Sewers): 

 • Large-diameter pipes (300mm–1500mm) designed to collect sewage 
from multiple areas and transport it to the treatment plant. 

 • These are laid in main roads or natural low-lying areas that allow 
gravity to move sewage downhill. 

 • Trunk sewers are designed to handle peak flow rates, ensuring they 
can accommodate increased loads during rainstorms or periods of high use. 

 • Branch Sewers (Lateral Sewers): 

 • Smaller-diameter pipes (150mm–300mm) that collect wastewater from 
individual homes and businesses. 

 • Typically laid under streets or along property lines to connect 
households to the larger trunk sewer system. 

 • Laid at an appropriate slope (0.5% to 2%) to allow gravity to move 
sewage efficiently without requiring pumps in most cases. 
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B. Sewer Types: 

Depending on the needs of the area and soil conditions, different types of sewer 
pipes can be used: 

 • PVC Pipes: Common in urban areas due to their durability, smooth 
interior, and resistance to corrosion. 

 • Concrete Pipes: Suitable for larger trunk sewers that handle high flows. 

 • HDPE Pipes: Resistant to chemicals and suitable for areas with highly 
acidic or alkaline soil conditions. 

C. Manholes and Access Chambers 

 • Manholes: Installed at regular intervals (30–50 meters) along the sewer 
lines and at every junction, change in direction, or grade. 

 • Used for maintenance and inspection of the system. 

 • Circular in design, they allow for access to the underground sewer 
pipes. 

 • Inspection Chambers: Smaller, more localized access points for branch 
sewers. Typically installed at connections to individual households. 

D. Service Connections 

 • Every household or building is connected to the lateral sewers via a 
smaller diameter service pipe (usually 100mm). 

 • The connection is placed at a minimum slope (1% or greater) to ensure 
effective wastewater flow. 

 • Backflow Preventers: Installed to prevent sewage backup in low-lying 
areas or homes near flood-prone zones. 

E. Pumping Stations (if needed) 

 • Pumping Stations: Used when gravity flow isn’t sufficient to move 
sewage, particularly in flat areas or low-lying parts of Joun. 

 • Components of a Pumping Station: 

 • Wet Well: A storage chamber where sewage is collected before being 
pumped out. 

 • Pump House: Housing the pumps that lift sewage from the wet well to 
a higher elevation. 

 • Pumps: Typically: submersible pumps that move sewage to the next 
section of the system. 
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 • Control Panel: Regulates the pumps, turning them on when a certain 
sewage level is reached and off when the wet well is emptied. 

 • Backup Power System: Necessary to prevent system failure during 
power outages, ensuring continuous operation. 

2. Hydraulic Design and Pipe Sizing 

The pipe diameters and slopes are based on hydraulic calculations considering the 
population size, future growth, and average sewage generation rates. 

A. Flow Estimation 

 • Population Density: Estimate the daily sewage flow rate per person 
based on local water consumption, typically 80–150 liters per person per day 
(L/capita/day). 

 • Peak Flow Rate: Design for peak flow during the busiest times of the 
day (usually early morning and evening) and account for infiltration (water entering 
the sewer system from groundwater) and inflow (water from rain or surface runoff). 

 • Future Growth: The system should be designed for projected growth 
over the next 20–30 years. For example, if Joun is expected to grow from 5,000 to 
10,000 people, the system must be scalable to accommodate that increase. 

B. Pipe Sizing and Slope Calculation 

 • Pipe Sizing: Based on Manning’s Equation, which is used to determine 
the appropriate pipe diameter for the expected flow rate and slope. 

 • Smaller lateral sewers (150–200mm) are typically installed for 
residential connections. 

 • Larger trunk sewers (300mm and up) are needed as the network 
converges toward the treatment plant. 

 • Slope Design: 

 • Pipes are laid at a minimum slope to ensure self-cleaning velocity 
(typically 0.5 m/s), preventing sedimentation. 

 • Example slopes: 

 • 150mm pipes: 1.5%–2% slope. 

 • 300mm pipes: 0.5%–1% slope. 

3. Storm water Management 
Joun should consider designing separate storm water drains to prevent overloading 
the sewage system during rainy periods. This involves creating a separate sewer 
system for rainwater (to avoid combined sewer overflows). 
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 • Storm water Drains: Designed to collect rainwater from streets and 
roofs, diverting it to natural waterways or dedicated drainage systems. 

 • Retention Ponds: In some cases, retention ponds or basins may be 
built to hold storm water temporarily, reducing the chance of flooding. 

 • Green Infrastructure: Incorporating permeable pavements, green roofs, 
or bio-swales can help absorb storm water, reducing its entry into the sewage 
system. 

4. Maintenance Considerations 

A sewage collection system requires regular inspection, cleaning, and repair to 
ensure efficiency. 

A. Routine Maintenance: 

 • Cleaning of Sewers: Regular cleaning to prevent blockages from 
grease, solids, or sediment buildup. 

 • Inspection of Manholes: Periodic inspection of manholes to detect 
leaks or blockages. 

 • Monitoring Pumping Stations: Continuous monitoring of pumps and 
electrical systems to avoid breakdowns. 

B. Maintenance Equipment: 

 • CCTV Inspection Units: Used to inspect pipes internally for blockages, 
cracks, or damage without excavation. 

 • Jetting Machines: High-pressure water jets can be used to clean pipes 
and remove debris. 

C. Emergency Repairs: 

 • Repair Teams: Dedicated teams should be on standby to handle pipe 
bursts, pumping station failures, or blockages. 

 • Spare Parts: Maintain an inventory of spare parts for pumps, valves, 
and pipes to ensure quick repairs. 

5. Health and Safety Protocols 

Health and safety considerations must be factored into the design and maintenance 
of the sewage system. 

 • Ventilation in Sewers: Ensure that the sewers are properly ventilated to 
prevent the buildup of harmful gases (e.g., hydrogen sulfide, methane). 

 • Hazardous Gas Detectors: Install gas detectors in pumping stations 
and manholes to protect workers. 
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 • Personal Protective Equipment (PPE): All maintenance workers should 
be provided with PPE, including gloves, gas masks, and protective clothing. 

6. GIS Mapping and Data Integration 

Use a Geographic Information System (GIS) to map the entire sewage network 
digitally. 

 • Real-Time Monitoring: Incorporate sensors in key locations to monitor 
flow rates, detect blockages, and manage pumping stations remotely. 

 • Mapping of Connections: All individual household and business 
connections should be mapped and recorded in a database for easy maintenance 
and future expansions. 

7. Future Expansion and Scalability 

The sewage system should be designed to accommodate future growth, with 
provisions for: 

 • Increased Capacity: Oversized trunk lines to manage increased future 
wastewater flow. 

 • New Connections: Easy expansion of the lateral network for new 
developments. 

 • Modular Pumping Stations: Scalable pumping stations that can be 
upgraded or expanded as needed. 

Conclusion: 
A well-designed sewage collection system for Joun should integrate a network of 
gravity-based sewers, efficient pumping stations (if necessary), manholes for easy 
access, and a focus on both current needs and future expansion. It should 
incorporate storm water management to avoid overloading during heavy rain, while 
regular maintenance and monitoring will ensure long-term reliability. 

Detailed Sewage Treatment Plant (STP) Design for Joun 

Overview: 

A sewage treatment plant (STP) for Joun is designed to treat the town’s wastewater 
to meet environmental standards and protect public health. The plant will be 
designed to handle current and future wastewater flows, with a flexible, scalable 
system that can be upgraded as the town’s population grows. The STP includes 
three main treatment stages: primary, secondary, and tertiary treatments, along with 
sludge management and odor control systems. 
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1. Capacity Planning and Flow Estimation 

 • Population Projection: 

 • Initial population: 5,000 people. 

 • Projected population: 10,000 people over the next 20–30 years. 

 • Wastewater Generation Rate: 

 • Assume an average wastewater generation rate of 120 liters per capita 
per day (L/capita/day). 

 • Initial total wastewater flow: 

5,000 x 120 = 600,000 L/DAY (600M3/DAY) 

 • Future wastewater flow for a population of 10,000: 

10,000 X 120 =1,200,000 L/DAY (1,200 M3/DAY) 

 • The plant should be designed to handle peak flows of 2–3 times the 
average daily flow, accounting for fluctuations and storm water inflows. 

2. Sewage Treatment Processes 

A. Preliminary Treatment: 

Preliminary treatment removes large debris and grit to protect downstream 
equipment. 

 • Screening: 

 • Coarse screens: Remove large materials like sticks, plastic, and rags. 
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 • Bar spacing: 20–30 mm. 

 • Fine screens: Remove smaller debris such as paper and fine particles. 

 • Bar spacing: 5–10 mm. 

 • Mechanically cleaned screens ensure efficient removal without 
clogging. 

 • Grit Removal: 

 • Grit Chambers: Separate grit (sand, gravel) that can damage pumps 
and pipes. 

 • Detention Time: Designed for a detention time of 2–3 minutes to allow 
grit to settle while the wastewater continues to flow through. 

B. Primary Treatment: 

Primary treatment settles out large suspended solids to reduce the load on 
secondary treatment systems. 

 • Primary Sedimentation Tanks (Clarifiers): 

 • Function: Removes 50–70% of suspended solids and some organic 
material. 

 • Design: Large circular or rectangular tanks with scrapers at the bottom 
to collect settled sludge. 

 • Detention Time: 1.5–2 hours. 

 • Scum Removal: Surface scum is skimmed off and sent to sludge 
treatment. 

C. Secondary Treatment: 

This stage removes dissolved organic matter using biological processes, reducing 
biochemical oxygen demand (BOD) and suspended solids. 

Option 1: Activated Sludge Process (ASP) 

The activated sludge process uses aerobic microorganisms to break down organic 
matter. 

 • Aeration Tanks: 

 • Design: Aeration tanks provide oxygen to support aerobic bacteria. 

 • Detention Time: 4–8 hours. 

 • Aeration System: Mechanical surface aerators or diffused air systems 
introduce oxygen into the wastewater. 



31 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

 • Biological Process: Microorganisms consume organic matter, reducing 
BOD and other pollutants. 

 • Secondary Clarifiers: 

 • Function: Settle out the biomass (activated sludge) after the aeration 
process. 

 • Design: Circular or rectangular clarifiers with sludge collection at the 
bottom. 

 • Return Sludge: A portion of the settled biomass is returned to the 
aeration tank (Return Activated Sludge – RAS) to maintain the microbial population. 

Option 2: Sequencing Batch Reactor (SBR) 

SBR is an alternative biological treatment method where aeration and settling occur 
in the same tank. 

 • Batch Treatment: The reactor operates in cycles (fill, react, settle, 
decant), providing flexibility for varying flow rates. 

 • Advantages: Requires less space than continuous-flow systems, 
making it suitable for towns with limited land area. 

 

 

Option 3: Trickling Filters 

Trickling filters are a low-energy alternative, where wastewater trickles over a bed of 
media covered with microorganisms. 

 • Media Design: The biofilm that forms on the media (rock, plastic) 
consumes organic matter as the wastewater flows over it. 

 • Advantages: Requires less operational energy than aeration systems 
but has higher land area requirements. 

D. Tertiary Treatment: 

Tertiary treatment is designed to further improve effluent quality for discharge or 
reuse, removing additional solids, nutrients, and pathogens. 

 • Filtration: 

 • Sand Filters: Used to polish the effluent and remove remaining 
suspended solids. 

 • Membrane Filtration (Optional): For very high-quality effluent, 
membranes can be used to filter out even smaller particles and pathogens. 
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 • Disinfection: 

 • Chlorination: Chlorine or sodium hypochlorite is added to kill pathogens 
before the effluent is discharged. 

 • UV Disinfection: Ultraviolet light disinfects the effluent without adding 
chemicals. 

 • Ozonation (Optional): Ozone is used for advanced oxidation and 
pathogen removal. 

 

E. Sludge Treatment and Disposal: 

Sludge generated from the primary and secondary treatment processes must be 
properly treated and disposed of. 

 • Sludge Thickening: 

 • Gravity Thickening: Concentrates the sludge by allowing water to 
separate out. 

 • Mechanical Thickening (Optional): Belt presses or centrifuges can 
further reduce the water content. 

 • Sludge Digestion: 
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 • Anaerobic Digestion: Microorganisms break down the sludge in the 
absence of oxygen, producing biogas (methane), which can be used for energy. 

 • Aerobic Digestion (Optional): If biogas recovery is not feasible, aerobic 
digestion can stabilize the sludge. 

 • Sludge Dewatering: 

 • Belt Filter Presses or Centrifuges: Further reduce the moisture content 
of the sludge, preparing it for disposal or reuse. 

 • Sludge Disposal: 

 • Land Application (Bio solids): Treated sludge can be used as fertilizer 
in agriculture. 

 • Incineration: In some cases, sludge can be incinerated to reduce 
volume, with energy recovery as a potential option. 

3. Auxiliary Systems 

A. Odor Control: 

Odor control is essential, especially for areas near residential zones. 

 • Covered Tanks: Key treatment areas like sedimentation tanks should 
be covered. 

 • Activated Carbon Filters: These filters can absorb odorous gases from 
treatment units. 

 • Bio filters: Natural microbial systems treat foul odors by decomposing 
odor-causing compounds. 

B. Automation and Control: 

Automated systems improve efficiency and reduce labor requirements. 

 • SCADA (Supervisory Control and Data Acquisition): A centralized 
system that monitors and controls plant operations, tracks key performance metrics, 
and sends alarms in case of failure. 

 • Sensors: Flow meters, dissolved oxygen sensors, and pH sensors help 
optimize processes and ensure compliance with regulatory standards. 

4. Environmental Considerations and Regulatory Compliance 

A. Effluent Standards: 

The plant must meet local and national environmental standards for treated effluent 
before discharge into local waterways or reuse in irrigation. 

 • Typical Targets for Treated Effluent: 
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 • Biochemical Oxygen Demand (BOD): < 10–20 mg/L. 

 • Total Suspended Solids (TSS): < 10–30 mg/L. 

 • Nitrogen and Phosphorus: Specific limits based on local regulations to 
prevent nutrient pollution. 

 • Pathogen removal (Fecal coliform): Low levels required for reuse 
applications. 

B. Energy Efficiency: 

Energy-efficient design should be prioritized to minimize operational costs. 

 • Biogas Utilization: If anaerobic digestion is used, biogas can be 
captured and used to power the plant, reducing external energy consumption. 

 • Renewable Energy: Solar panels can be installed to further reduce the 
plant’s carbon footprint. 

 

 

5. Site Layout and Future Expansion 

A. Land Requirements: 

The layout should accommodate future expansions, allowing for additional tanks, 
treatment units, or capacity upgrades. 

B. Buffer Zones: 

The plant should include buffer zones to separate it from nearby residential or public 
areas to minimize the impact of noise and odors. 
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C. Access Roads and Infrastructure: 

Design for easy access by maintenance vehicles, sludge transport trucks, and other 
necessary equipment. 

Conclusion: 

The sewage treatment plant for Joun is designed to treat wastewater efficiently while 
minimizing environmental impact and operational costs. It incorporates preliminary, 
primary, secondary, and tertiary treatment stages, with provisions for odor control, 
sludge management, and future expansion. This scalable solution ensures that the 
plant will continue to meet Joun’s wastewater treatment needs for decades to come, 
even as the town grows. 

Cost Estimation and Financing Plan for Joun Sewage Treatment 
Plant 

A well-thought-out cost estimation and financing plan is essential for the successful 
construction and operation of a sewage treatment plant (STP). Below is a 
comprehensive breakdown of the capital expenditure (CAPEX), operational 
expenditure (OPEX), financing strategies, and revenue recovery options for Joun’s 
STP. 

1. Capital Expenditure (CAPEX) 
CAPEX represents the one-time costs required for the planning, design, and 
construction of the sewage treatment plant. These costs will vary depending on the 
plant’s capacity, chosen technology, site characteristics, and local economic factors. 

A. Land Acquisition (if required): 

 • Land Requirement: 5–10 acres (depending on plant design, capacity, 
and future expansion provisions). 

 • Cost of Land in Joun: $10,000–$50,000 per acre (estimated). 

 • Total Land Cost: $50,000–$500,000, assuming 5–10 acres of land. 

B. Preliminary Costs: 

 • Feasibility Study and Environmental Impact Assessment (EIA): 

 • $30,000–$50,000 for environmental, hydrological, and geological 
studies. 

 • Design and Engineering Fees: 

 • $50,000–$100,000 for detailed engineering and architectural designs. 

 • Permitting and Legal Fees: 
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 • $10,000–$30,000 for municipal and environmental permits, 
documentation, and legal services. 

C. Civil Works (Construction of Infrastructure): 

 • Excavation and Earthworks: 

 • $100,000–$200,000 depending on the site’s terrain, soil characteristics, 
and excavation depth. 

 • Construction of Treatment Units: 

 • Sedimentation Tanks, Aeration Tanks, and Clarifiers: 

 • Cost per cubic meter of treated wastewater: $1,500–$2,500. 

 • Total cost for 600–1,200 m³/day flow: $1,000,000–$2,500,000. 

 • Miscellaneous Civil Works: 

 • Construction of administrative buildings, security fencing, roads, etc.: 
$200,000–$400,000. 

D. Mechanical and Electrical Equipment: 

 • Screening and Grit Removal Systems: 

 • $100,000–$150,000 for coarse and fine screens, grit chambers, and 
mechanical scrapers. 

 • Pumps, Blowers, and Aeration Equipment: 

 • $300,000–$500,000 for pumps, motors, blowers, and aeration systems 
(for activated sludge process or SBR systems). 

 • Sludge Dewatering and Handling: 

 • $200,000–$400,000 for sludge thickeners, digesters, and dewatering 
equipment (belt presses or centrifuges). 

 • Disinfection Systems: 

 • $50,000–$100,000 for chlorine dosing systems or UV disinfection units. 

 • Backup Power and Generators: 

 • $100,000–$150,000 for backup power to ensure continuous operation. 

E. Automation, Control, and Instrumentation (SCADA): 

 • Supervisory Control and Data Acquisition (SCADA) System: 

 • $150,000–$300,000 for automation systems to monitor, control, and 
optimize operations. 



37 

 

Dr Antoine J Burkush, PhD                      Joun Development Projects Series Pro Bono 

F. Contingencies and Miscellaneous: 

 • Contingency Budget: 10–15% of total construction cost, to account for 
unforeseen issues. 

 • Contingency Estimate: $200,000–$500,000. 

G. Total CAPEX Estimate: 

USD 2.5 MILLION – 5.0 MILLION 

2. Operational Expenditure (OPEX) 
OPEX includes the recurring costs associated with running and maintaining the 
sewage treatment plant once it becomes operational. 

A. Labor and Staffing: 

 • Staff Requirements: 5–10 personnel (operators, technicians, 
managers, security). 

 • Annual Salaries: $200,000–$300,000 depending on the number of 
employees and local wage levels. 

B. Energy Consumption: 

 • Electricity Usage for Aeration, Pumps, and Motors: 

 • Average electricity consumption: 0.4–0.6 kWh per cubic meter of 
wastewater treated. 

 • Annual energy demand: 250,000–500,000 kWh for a 600–1,200 m³/day 
plant. 

 • Cost of Electricity: $0.10–$0.15/kWh. 

 • Annual Electricity Costs: $25,000–$75,000. 

C. Chemical Usage: 

 • Disinfection Chemicals (Chlorine/UV): $10,000–$20,000 annually. 

 • Coagulants or other chemicals for sludge thickening or nutrient 
removal: $5,000–$10,000 annually. 

D. Sludge Disposal and Handling: 

 • Sludge Management and Disposal: 

 • Disposal costs vary based on local regulations and whether the sludge 
is used as fertilizer or sent to landfills. 

 • Annual Sludge Disposal Cost: $20,000–$50,000. 
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E. Routine Maintenance: 

 • Pumps, Blowers, and Electrical Equipment: $30,000–$50,000 annually 
for parts replacement and repairs. 

 • Miscellaneous Costs: General maintenance of civil structures and 
equipment, safety measures. 

F. Total OPEX Estimate: 

USD 300,000 – USD 500,000 PER YEAR 

3. Financing Options 

A. Government and Development Grants: 

 • National and Local Government: The town of Joun can approach the 
national government for infrastructure funding. 

 • International Development Aid: Organizations like the World Bank, 
USAID, or UNDP often provide grants and low-interest loans for water and sanitation 
projects in developing or rural regions. 

 • Environmental Funds: Green funding agencies, such as the Global 
Environment Facility (GEF) or international climate initiatives, may provide grants if 
the project includes energy-efficient technologies, like biogas recovery. 

B. Loans from International and National Development Banks: 

 • World Bank and International Finance Corporation (IFC): Offer low-
interest, long-term loans (20–30 years) with interest rates of 2–5%. 

 • Development Banks (European Investment Bank, Asian Development 
Bank): Typically offer low-cost financing for infrastructure projects, including 
sanitation. 

C. Public-Private Partnerships (PPP): 

 • Build-Operate-Transfer (BOT): In this model, a private firm funds and 
builds the plant, operates it for a fixed period (e.g., 20 years), and then transfers 
ownership back to the municipality. 

 • Concession Model: A private operator funds and manages the plant for 
a specified period in return for the right to collect revenue through tariffs or 
government payments. 

D. Municipal Bonds: 

 • Issuance of Bonds: Joun can issue municipal bonds to raise capital for 
the STP. Bondholders will be repaid through user fees or tax revenues over the long 
term. 
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E. Carbon Financing: 

 • Carbon Credits: If the STP uses energy-efficient technologies such as 
anaerobic digestion with biogas capture, it may be eligible to earn carbon credits. 
These can be sold to companies seeking to offset their carbon emissions, creating a 
revenue stream. 

4. Cost Recovery and Revenue Generation 

To ensure financial sustainability, Joun’s STP must generate sufficient revenue to 
cover its operating expenses and debt repayment. Potential revenue sources 
include: 

A. User Fees: 

 • Sewage Tariffs: The town can impose wastewater treatment tariffs 
based on water usage, charging households and businesses a fee for the treatment 
services. 

 • Tariff Structure: Residential users may pay $5–$10/month, while 
commercial and industrial users pay higher rates based on their usage. 

B. Effluent Reuse Revenue: 

 • Reclaimed Water for Irrigation: Treated wastewater can be reused for 
agricultural irrigation, landscaping, or industrial processes, generating additional 
revenue. 

 • Water Pricing: The town can charge a fee for the use of treated 
effluent, particularly in water-scarce areas. 

C. Sludge as Fertilizer: 

 • Treated Bio solids: If the sludge is properly treated, it can be sold as 
fertilizer to local farmers or agricultural businesses, adding a revenue stream. 

D. Renewable Energy Generation: 

 • Biogas Production from Anaerobic Digestion: If biogas is produced 
during sludge digestion, it can be captured and used to generate electricity, reducing 
energy costs or even providing an additional income source if excess electricity is 
sold to the grid. 

5. Cash Flow and Loan Repayment 
The financial viability of the STP depends on balancing the CAPEX, OPEX, and 
revenue generation to ensure long-term sustainability. 

A. Payback Period: 
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 • The payback period will depend on financing terms, interest rates, and 
revenue generated from user fees, effluent reuse, and potential subsidies. 

 • Typically, wastewater projects aim for a 15–20-year payback period, 
after which the plant operates 

Construction Details for Joun Sewage Treatment Plant 

A well-planned and executed construction phase is critical for the successful 
realization of Joun’s sewage treatment plant (STP). Below are the key construction 

components, processes, materials, and timelines involved in building the STP. 

1. Pre-Construction Activities 

A. Site Selection and Surveying: 

 • Land Survey: A topographic survey will be conducted to assess the 
site’s terrain, soil characteristics, and hydrological conditions. This ensures that the 
location is suitable for construction and that proper drainage systems can be 
installed. 

 • Geotechnical Investigation: Soil samples will be taken to analyze the 
soil’s bearing capacity and suitability for heavy civil structures. This will inform the 
type of foundation needed. 

B. Site Preparation: 

 • Clearing and Grading: Vegetation, debris, and any existing structures 
on the site will be cleared. The site will be leveled and graded to ensure proper storm 
water drainage and to create a stable foundation for the plant’s structures. 

 • Access Roads: Temporary or permanent access roads will be 
constructed to facilitate the movement of heavy machinery and construction 
materials. 
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2. Civil Works Construction 

A. Excavation and Earthworks: 

 • Excavation: Earthworks will involve the excavation of large areas for 
primary components such as aeration tanks, clarifiers, and sludge digesters. 
Excavation depth will depend on the size and design of the treatment units. 

 • Shoring and Dewatering: Shoring may be required to prevent soil 
collapse in deep excavations. Dewatering pumps will be used to remove 
groundwater during excavation if necessary. 

B. Foundations: 

 • Concrete Pile Foundations or Raft Foundations: Depending on the 
geotechnical findings, reinforced concrete pile foundations or raft foundations will be 
installed to support heavy structures like sedimentation tanks and digesters. 

 • Reinforced Concrete Pads: For lighter structures such as buildings, 
pump stations, and equipment pads, reinforced concrete pads will be poured. 

C. Construction of Treatment Units: 

 • Sedimentation and Aeration Tanks: 

 • These tanks will be constructed from reinforced concrete or 
prefabricated steel, depending on the design. The walls will be poured on-site using 
formwork, and concrete will be vibrated to ensure proper compaction and strength. 

 • Clarifiers and Digesters: 

 • Circular clarifiers may be prefabricated and installed on-site or 
constructed from reinforced concrete. Sludge digesters, if required, will be built from 
reinforced concrete, with provisions for gas capture (if biogas is generated). 

 • Waterproofing and Protective Coating: All tanks will be waterproofed 
using a bituminous or epoxy coating to prevent leakage and chemical degradation. 
Protective coatings will be applied to steel structures to prevent corrosion. 

D. Construction of Buildings: 

 • Administrative and Control Buildings: Prefabricated or conventional 
construction techniques will be used to build offices, laboratories, and control rooms. 
These buildings will house the plant’s staff, monitoring systems, and maintenance 
facilities. 

 • Workshops and Storage Areas: Separate facilities will be constructed 
for housing spare parts, chemicals, and maintenance tools. These will include 
concrete flooring and reinforced steel roofs. 
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E. Storm water Management: 

 • Drainage Channels: Open drainage channels or underground piping 
will be installed to direct storm water away from critical plant components and ensure 
proper site drainage. 

 • Retention Ponds (if required): If the site experiences heavy rainfall, 
retention or detention ponds may be built to manage excess storm water. 

 

 

3. Mechanical and Electrical Installations 

A. Installation of Pumps, Blowers, and Mechanical Equipment: 

 • Pumping Stations: Submersible or centrifugal pumps will be installed to 
lift and move sewage from the collection system into the treatment plant. 

 • Blowers for Aeration: Large mechanical blowers will be installed for 
aeration in the biological treatment stages (e.g., in activated sludge or Sequential 
Batch Reactors (SBRs)). 

 • Screens and Grit Removal Systems: Mechanical screens and grit 
removal equipment will be installed at the inlet of the treatment plant to remove large 
debris and sand particles from the incoming sewage. 

B. Sludge Handling Equipment: 
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 • Dewatering Systems: Belt presses or centrifuges will be installed to 
dewater the sludge. This equipment will be placed in dedicated buildings with 
adequate drainage and ventilation systems. 

 • Sludge Storage and Disposal Facilities: Sludge storage tanks will be 
constructed, and provisions for sludge transport (such as loading areas for trucks) 
will be included. 

C. Disinfection Systems: 

• Chlorination/UV Systems: Disinfection units (either chlorine dosing systems or 
ultraviolet light systems) will be installed at the final treatment stage. Chlorination 
tanks will be constructed with safety measures in place for handling chemicals. 

D. Backup Power Supply and Generators: 

 • Diesel Generators: A generator will be installed to provide backup 
power during outages, ensuring continuous operation of critical plant components. 

 • Electrical Switchgear and Distribution Panels: These will be installed to 
distribute power across the plant, with provisions for monitoring energy usage. 

4. Instrumentation and Automation (SCADA) 
A. Supervisory Control and Data Acquisition (SCADA) System: 

 • Automation and Monitoring: The SCADA system will be installed to 
monitor key parameters such as flow rates, water quality, pump status, and tank 
levels. This system will allow operators to remotely control and optimize plant 
performance. 

 • Sensors and Instrumentation: Flow meters, pressure sensors, and 
water quality probes (for measuring parameters like BOD, TSS, and pH) will be 
installed throughout the treatment process. Data from these sensors will be fed into 
the SCADA system for real-time monitoring. 

B. Communication and Alarm Systems: 

 • Control Room: A dedicated control room will house SCADA monitors, 
control panels, and communication systems. Alarms will be set up to notify operators 
of any malfunctions or deviations from normal operating conditions. 

5. Commissioning and Testing 

A. Initial Testing: 

 • Hydraulic Testing: Tanks, pipes, and other structures will be tested for 
leaks by filling them with water and inspecting them for leaks or pressure losses. 
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 • Electrical and Mechanical Testing: Electrical systems will be powered 
up, and mechanical systems (pumps, blowers, etc.) will be run at various loads to 
test performance. 

B. Process Commissioning: 

 • Start-Up Phase: Sewage will be introduced into the treatment plant in 
phases, allowing the biological processes to stabilize. Monitoring of influent and 
effluent quality will be done to ensure that the plant meets its performance criteria. 

 • Operational Training: Plant operators will be trained on the use of all 
equipment, including troubleshooting procedures and maintenance requirements. 

C. Final Inspection and Handover: 

 • After successful testing, the plant will undergo a final inspection by 
regulatory authorities to ensure that it meets all environmental and safety standards. 
Upon approval, the plant will be officially handed over to the operating team for full-
time operation. 

Benefits from Building a Sewage Treatment Plant (STP) For The 
Town of Joun 

Building a sewage treatment plant (STP) for the town of Joun will bring significant 
benefits, both immediately and in the long term. These advantages can be 
categorized into environmental, public health, economic, and social benefits, which 
together contribute to sustainable development and improved quality of life for 
residents. 

1. Environmental Benefits 

A. Reduction in Water Pollution: 

 • Cleaner Rivers and Water Bodies: By treating wastewater before it is 
discharged into natural water bodies, the STP will significantly reduce the amount of 
pollutants (such as nitrogen, phosphorus, and harmful bacteria) entering rivers, 
lakes, or groundwater sources. This will help preserve aquatic ecosystems and 
maintain biodiversity. 

 • Prevention of Groundwater Contamination: The plant will prevent 
untreated sewage from seeping into the soil and contaminating the groundwater, 
which is especially important for areas that rely on wells for drinking water. 

B. Improved Water Quality: 

 • Safe Reuse of Treated Water: The treated effluent from the STP can be 
reused for non-potable purposes such as irrigation, landscaping, or industrial 
cooling, reducing the strain on freshwater resources. 
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 • Sustainable Water Management: This water recycling process 
contributes to water conservation, ensuring that the town can sustainably manage its 
water supply in times of scarcity. 

C. Reduction in Greenhouse Gas Emissions: 

 • Methane Capture (if anaerobic digestion is used): By capturing 
methane produced from sludge digestion, the STP can reduce the emission of this 
potent greenhouse gas and use it as an energy source, contributing to climate 
change mitigation. 

2. Public Health Benefits 

A. Reduction in Waterborne Diseases: 

 • Decreased Risk of Disease Outbreaks: Untreated sewage is a major 
source of waterborne diseases such as cholera, dysentery, and typhoid. The STP will 
eliminate pathogens and harmful microorganisms from the wastewater, reducing the 
risk of disease outbreaks and improving public health. 

 • Cleaner Drinking Water Sources: By preventing contamination of local 
water sources, the town will have access to cleaner and safer drinking water, 
reducing the burden on local healthcare systems. 

B. Improved Sanitation and Hygiene: 

 • Better Living Conditions: The presence of an STP will improve the 
overall sanitation standards in the town, particularly in densely populated or lower-
income areas that may suffer from inadequate sewage disposal systems. This leads 
to healthier living environments, especially for children and vulnerable populations. 

 • Reduced Odor and Pest Infestation: By managing wastewater 
effectively, the STP will eliminate foul odors and reduce pest infestations (such as 
mosquitoes and rodents), which thrive in stagnant sewage. 

3. Economic Benefits 

A. Cost Savings for the Municipality: 

 • Lower Health Care Costs: With reduced incidents of waterborne 
diseases, the municipality will save on healthcare expenses, including hospital 
admissions, treatments, and public health interventions. 

 • Reduced Infrastructure Maintenance Costs: Properly managed sewage 
reduces the risk of blockages and damage to the town’s sewer and drainage 
systems, cutting down on costly repairs and maintenance. 

B. Job Creation and Economic Growth: 
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 • Construction Jobs: The construction of the STP will create direct 
employment opportunities for engineers, construction workers, and local contractors. 

 • Long-term Employment: Once operational, the plant will require skilled 
labor for operation and maintenance, creating stable, long-term jobs for residents. 

 • Increased Agricultural Productivity (through water reuse): Treated 
wastewater can be reused in agriculture, improving crop yields and allowing farmers 
to diversify their crops, contributing to food security and economic growth in the 
region. 

C. Revenue from Water Reuse and Sludge Processing: 

 • Effluent Reuse: Revenue can be generated by selling treated 
wastewater for industrial, agricultural, or landscaping use, reducing the need for 
freshwater extraction. 

 • Fertilizer from Treated Sludge: Treated sludge, if processed and 
certified as safe, can be sold as a soil conditioner or organic fertilizer to local 
farmers, providing an additional revenue stream for the municipality and reducing the 
need for chemical fertilizers. 

4. Social and Community Benefits 

A. Improved Quality of Life: 

 • Cleaner and Healthier Environment: A well-maintained STP will 
enhance the overall cleanliness of the town, creating a more pleasant living 
environment for residents and visitors alike. 

 • Aesthetic and Recreational Value: The reduction of sewage in rivers 
and water bodies can lead to the revitalization of local ecosystems, enabling the 
development of recreational areas like parks, walking paths, and waterfronts, which 
improves the town’s attractiveness and quality of life. 

B. Attracting Investment and Tourism: 

 • Improved Infrastructure for Growth: Modern infrastructure such as 
sewage treatment enhances the town’s appeal to investors and developers. 
Businesses and industries are more likely to establish operations in areas with 
reliable wastewater management. 

 • Boosting Tourism: Clean rivers and environments free of sewage 
contamination are attractive to tourists. The improved aesthetics and reduced 
pollution levels can encourage eco-tourism and outdoor activities such as boating, 
fishing, or hiking. 

C. Strengthened Community Resilience: 
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 • Resilience to Climate Change: By incorporating water reuse and 
sustainable sewage management practices, Joun will be better equipped to handle 
water shortages and flooding events, which are expected to become more frequent 
due to climate change. 

 • Increased Awareness of Environmental Stewardship: The construction 
and operation of the STP can be used as an educational opportunity for residents, 
raising awareness of the importance of environmental protection, water 
conservation, and sustainable living practices. 

5. Regulatory Compliance and Future-Proofing 

A. Compliance with Environmental Regulations: 

 • Meeting National Standards: The STP will help Joun comply with 
national environmental regulations and wastewater discharge standards, avoiding 
penalties and potential legal issues. 

 • Alignment with Global Environmental Goals: The STP can contribute to 
the achievement of global environmental objectives such as the Sustainable 
Development Goals (SDG 6: Clean Water and Sanitation) and commitments to 
reducing pollution and improving public health. 

B. Capacity for Future Expansion: 

 • Scalable Infrastructure: A well-designed STP can be expanded to 
accommodate future population growth and increased wastewater generation, 
ensuring that the town’s wastewater infrastructure remains adequate for years to 
come. 

 • Adoption of New Technologies: The plant can incorporate modern 
treatment technologies (e.g., nutrient recovery, biogas generation) and energy-
efficient processes that ensure long-term operational sustainability. 

Conclusion: 

The construction of a sewage treatment plant in Joun will bring transformative 
benefits to the town.  

Environmentally, it will help protect water resources and reduce pollution. 

Economically, it will create jobs, boost local agriculture, and generate revenue from 
water reuse.  

Socially, it will enhance public health, improve sanitation, and increase the town’s 
attractiveness to investors and tourists.  

Together, these benefits will contribute to a more sustainable, resilient, and 
prosperous future for Joun and its residents. 
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