
 

 

 

 

 

 

 

 

 

 

 

 
 

Engineering Water and Sanitation  
By Yvonne Madahana 

 

 

The availability of clean water and effective sanitation systems is 

fundamental to public health, environmental sustainability, and socio-

economic development. Engineering Water and Sanitation involves 

the application of hydrological, environmental, and infrastructure 

engineering principles to design, optimize, and implement efficient 

systems for water supply and sanitation. This includes treatment and 

distribution of potable water, wastewater collection and treatment, 

stormwater management, and integrating innovative technologies for 

sustainable resource utilization. With advancements in materials 

science, computational fluid dynamics (CFD), and automation, the 

efficiency of water treatment plants, pipeline networks, and 

decentralized sanitation solutions has drastically improved. The 

integration of smart monitoring systems and data-driven decision-

making has elevated water quality management and system resilience. 

This article explores key engineering methodologies, cutting-edge 

technologies, and design considerations for developing robust and 

sustainable water and sanitation infrastructure.  
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Access to clean and reliable water is a basic 

human need, yet billions still face challenges in 

securing safe drinking water. Rapid population 

growth, urbanization, industrialization, and 

climate change place immense pressure on 

global freshwater resources. Kenya, like many 

developing nations, faces significant water 

supply challenges. Erratic rainfall, deforestation, 

and increased demand from agricultural, 

industrial, and domestic sectors strain the 

country's water sources, including rivers, lakes, 

groundwater, and rainwater harvesting. 

 

Engineers are addressing these issues through 

hydrological modeling, water conservation 

techniques, and sustainable groundwater 

extraction. In arid regions like Turkana in Kenya, 

engineers are using satellite imaging for aquifer 

mapping to identify underground water 

reservoirs. Solar-powered pumping systems and 

borehole drilling have provided safe water access 

to communities once reliant on unsafe sources, 

demonstrating how local solutions, combined 

with global best practices, can ensure a resilient 

water future. 

 

Water Treatment Technologies for Rural and 

Urban Areas 

 

Water treatment ensures the removal of 

contaminants, making water safe for 

consumption. In urban centers, conventional 

treatment methods such as coagulation, 

sedimentation, filtration, and chlorination are 

widely used. Nairobi's Ng’ethu Water Treatment 

Plant, for example, delivers millions of liters of 

treated water daily, relying on advanced 

chemical dosing systems, hydraulic flow 

management, and automated monitoring. 

 

In rural areas, where centralized infrastructure is 

limited, engineers have developed decentralized 

purification systems. Bio-sand filters, ceramic 

filters, and solar disinfection (SODIS) offer 

affordable and effective solutions for water 

treatment. Solar-powered UV disinfection units 

in arid regions like Kenya’s north-eastern areas 

are reducing dependence on grid electricity while 

providing clean water. 

 

 

 

Emerging technologies like reverse osmosis and 

membrane filtration are also transforming water 

treatment, particularly in coastal regions like 

Mombasa, where saltwater intrusion poses a 

significant threat. These advanced processes, 

combined with research into energy-efficient 

desalination, are providing sustainable solutions 

for clean water access. 

 

Water Distribution and Infrastructure 

Development 

 

Efficient water distribution systems are critical 

for meeting urban demand, especially in rapidly 

growing cities. Non-Revenue Water (NRW) 

losses exceed 40% in some counties, often due to 

aging infrastructure, leakage, and illegal 

connections. In addressing these inefficiencies, 

engineers integrate smart water metering 

systems that detect leaks and unauthorized 

usage, pressure management technologies to 

regulate water flow, and network zoning to 

improve efficiency. 

 

In Kenya, informal settlements like Kibera, 

where piped networks are limited, engineers 

have developed alternative solutions like 

elevated water kiosks for gravity-fed access 

points and prepaid water dispensing systems that 

reduce theft and improve water security. These 

innovative designs ensure equitable water access 

for all, addressing urban-rural water distribution 

gaps and enhancing overall system reliability. 

 

Sanitation Systems and Wastewater 

Management 

 

Urban centers like Nairobi and Mombasa have 

modern sewer networks, but many rural and 

informal areas still rely on pit latrines and septic 

tanks. Engineers are exploring decentralized 

solutions to meet the demand for cost-effective, 

water-efficient sanitation. EcoSan toilets, which 

convert human waste into compost, reduce water 

dependency and enhance agriculture. 

Decentralized Wastewater Treatment Systems 

(DEWATS) are providing affordable, natural 

biological treatment processes, especially in 

peri-urban areas. 
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Biogas digesters, commonly used in institutions 

and homes in Nakuru County, convert human 

waste into renewable energy for cooking and 

lighting, reducing pollution and promoting 

sustainable energy use. Additionally, large 

sewage treatment plants like the Dandora Estate 

Sewage Treatment Plant are being optimized 

through anaerobic digestion and sludge 

dewatering to improve wastewater processing, 

generate energy, and produce dried sludge for 

agricultural use. 

 

Stormwater Management and Flood Control 

 

In rapidly urbanizing regions, poor drainage 

systems exacerbate flooding risks, particularly in 

cities like Nairobi. To address this, engineers are 

adopting Sustainable Urban Drainage Systems 

(SUDS), including permeable pavements, 

retention basins, and artificial wetlands, to 

manage excess runoff and improve flood 

resilience. These systems also enhance 

groundwater recharge and contribute to urban 

greening. 

 

One example of effective stormwater 

management is Nairobi’s Mirema Drive flood 

management initiative, which incorporates 

drainage canals and bio-retention systems to 

absorb stormwater and reduce flood risks. These 

innovations combine smart infrastructure with 

nature-based solutions to mitigate flood damage 

and improve urban water management. 

 

Water and Sanitation Policies and 

Regulations in Kenya 

 

Effective water and sanitation policies are 

essential for ensuring sustainable resource 

management. In Kenya, agencies like Water 

Services Regulatory Board (WASREB) and 

National Environment Management Authority 

(NEMA) set standards for water quality and 

wastewater treatment. However, challenges such 

as funding gaps, political interference, and 

limited technical capacity hinder policy 

implementation. 

To overcome these challenges, engineers 

advocate for public-private partnerships (PPPs) 

that combine technical expertise, funding, and  

 

long-term sustainability. The collaboration 

between Nairobi Water and Athi Water Works 

Development Agency has enabled the scaling of 

water projects, improving service delivery to 

underserved areas. Through continued advocacy 

and collaboration, engineers are driving the 

successful implementation of water and 

sanitation solutions across Kenya. 

 

Sustainable and Affordable Engineering 

Solutions 

 

In economically constrained regions, affordable 

and sustainable solutions are crucial. Engineers 

in Kenya are focusing on locally available 

materials like high-density polyethylene (HDPE) 

pipes for pipeline construction, rainwater 

harvesting systems integrated into buildings, and 

community-led sanitation projects like the 

Mukuru Bio-Center in Nairobi, which combines 

public toilets with biogas production. These 

solutions reduce costs, promote sustainability, 

and increase access to clean water and sanitation. 

Focusing on scalability, affordability, and 

environmental impact, engineers are ensuring 

that these solutions are adaptable to diverse local 

contexts, making water and sanitation 

infrastructure accessible for all. 

 

The Role of Engineers in Addressing Water 

and Sanitation Challenges 

 

Engineers are at the forefront of solving the 

world’s water and sanitation challenges. In 

Kenya, their expertise in hydraulics, 

environmental engineering, structural design, 

and data analytics is essential for creating 

efficient, resilient systems that can meet the 

growing demands of urbanization, climate 

change, and population growth. Emerging 

technologies such as remote sensing, AI-driven 

water management, and IoT-enabled monitoring 

systems offer engineers the opportunity to 

revolutionize the sector and drive transformative 

change. Collaboration with local governments, 

NGOs, and international organizations 

strengthens these efforts, ensuring that access to 

clean water and sanitation is universally 

achieved. 
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JEAE 
Journal of Engineering in Agriculture and the Environment

The Journal of Engineering in Agriculture and the Environment (JEAE) is a Publication of the Kenya Society of 

Environmental, Biological and Agricultural Engineers (KeSEBAE) through which researchers in the fields of 

Environment, Agriculture and related fields share research information and findings with their peers from around 

the globe. 

The JEAE Editorial Board wishes to invite interested researchers with complete work in any relevant topic, to 

submit their papers for publication in the next editions of the Journal. 

Manuscripts may be submitted online or via email to: 

Chairperson, JEAE Editorial Board via Email: jeae@kesebae.or.ke  or Online via: 

https://kesebae.or.ke/journal/index.php/kesebae/about/submissions 

 

Criteria for Article Selection 
Priority in the selection of articles for publication is that the articles: 

a. Are written in the English language 

b. Are relevant to the application of engineering and 

technology in agriculture, the environment and 

biological systems 

c. Have not been previously published elsewhere, 

or, if previously published are supported by a 

copyright permission 

d. Deals with theoretical, practical and adoptable 

innovations applicable to engineering and 

technology in agriculture, the environment and 

biological systems 

e. Have a 150 to250 words abstract, preceding the 

main body of the article 

f. The abstract should be followed by the list of 4 to 8 

“Key Words” 

g. Manuscript should be single-spaced, under 4,000 

words (approximately equivalent to 5-6 pages of A4-

size paper) 

h. Should be submitted in both MS word (2010 or later 

versions) and pdf formats (i.e., authors submit the 

abstract and key words in MS Word and pdf after 

which author uploads the entire manuscript in MS 

word and pdf) 

i. Are supported by authentic sources, references or 

bibliography 
 

Our Expert Reviewers are Highly Regarded Globally and Provide Fast and Rigorous Review Services For 

additional details and online support visit: https://www.kesebae.or.ke/journal/instructions.php or visit our JEAE 

website at: https://kesebae.or.ke/journal/index.php/kesebae 

 

CALL FOR ARTICLES TO KeSEBAE NEWS 

 

 

 

To the Next Editions of the JEAE 
Call for Papers 

KeSEBAE NEWS Editorial wishes to call for topical articles for publication in future editions of KeSEBAE 

NEWS.  

Please transmit the same via Email: info@kesebae.or.ke 

NOTE: A payment will be made to the author of each selected article 

mailto:jeae@kesebae.or.ke
mailto:jeae@kesebae.or.ke
https://kesebae.or.ke/journal/index.php/kesebae/about/submissions
https://kesebae.or.ke/journal/index.php/kesebae/about/submissions
https://www.kesebae.or.ke/journal/instructions.php
https://www.kesebae.or.ke/journal/instructions.php
mailto:info@kesebae.or.ke
mailto:info@kesebae.or.ke
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Be a KeSEBAE Member: 
The annual subscription fees, admission fees and 

reinstatement fees for members of all grades (except 

Honorary and Life Members who shall pay no dues or 

fees) are indicated below: The annual dues are as follows: 

 

Membership 

Category 

Annual 

Subscript

ion 

(KES) 

Admissi

on Fees 

(KES) 

Reinstatem

ent Fees 

(KES) 

Fellow 5,000 1,000 2,000 

Member 2,000 1,000 2,000 

Ass. Member 1,000 1,000 2,000 

Aff. Member 500 1,000 2,000 

Student 300 100 - 

 

Membership Renewal 
Members of all grades are requested to renew their 2024 

membership as follows. 

 

 

Follow Us on Social Media: 

 

https://twitter.com/kesebae1  

 

https://web.facebook.com/kesebae1/   

 

PAYMENT DETAILS 

 

 

  Important Links 

KeSEBAE https://www.kesebae.or.ke/ 

JEAE https://www.kesebae.or.ke/journal/ 

EBK https://ebk.or.ke/ 

IEK   https://www.iekenya.org/ 

PASAE

  

http://www.pasae.org.za/  

Email info@kesebae.or.ke 
 

 

 

Membership 

Category 

Annual Subscription Fee 

(KES) 

Fellow 5,000 

Member 2,000 

Ass. Member 1,000 

Aff. Member 500 

Student Member 300 

Bank 

Bank Absa Bank Kenya Plc 

Branch Nairobi University Express 

Branch 

Account Name Kenya Society of Env. Bio. & 

Agric. Engineers 

Account No. 2038150696 

Swift Code BARCKENX 

Currency Kenya Shillings 

M-PESA DETAILS 

Pay Bill No.: 4002575 

Account No: Your Full 

 Name 
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