
 

 

The Water Review 

www.cespafrica.com                                                         JUNE  2019 

Securing Water for Africa 

THEME: THE WATER POLLUTION CRISIS IN KENYA 

INSIDE: 

1. The Current Water Pollution Crisis in Kenya 

2. Institutions, Laws and Regulations 

Controlling Water Pollution in Kenya 

3. Impact of Water Pollution to The 

Environment  

4. Project Feature: Wastewater Treatment In 
Unilever Kenya 

5. Wastewater or Waste Water?  

6. Agriculture and Water Pollution  

http://www.cespafrica.com/


The Water Review 

 
                                                                                                                                                www.cespafrica.com   2 

4 COUNTIES SIGN SH10BN WB PACT TO 
IMPROVE WATER SUPPLY, SANITATION 
 
Kwale, Taita Taveta, Mombasa and Kilifi will benefit from the 
World Bank-funded project, referred to as the Counties 
Participation Agreements, that will be done through investment 
in water supply and sanitation infrastructure. 

“The initiative will also strengthen institutional capacity of water 
companies in the counties,” noted Deputy President William 
Ruto at his residence in Karen on Monday. “Taita Taveta and 
Kwale will receive Sh2.5 billion each, Mombasa Sh3 billion 
while Kilifi will get Sh2.7 billion,” explained the Deputy 
President. He said the devolved units will implement county-
specific activities, mainly on sanitation, while water companies 
will implement the large infrastructure. 

“Residents of the coastal counties will benefit from much more 
regular supply of water and from improved wastewater 
collection and treatment services,” he added. 
https://www.capitalfm.co.ke/news/2019/05/4-counties-sign-sh10bn-
wb-pact-to-improve-water-supply-sanitation/  

 
NAIROBI WATER AND SEWERAGE COMPANY 
WARNED AGAINST POLLUTION 
 
The National Environment Management Authority (Nema) has 

given management of Nairobi City Water and Sewerage 
Company seven days to stop illegal discharge of untreated sewer 
into the environment, or risk prosecution. Nema’s Director 
General, Mr Geoffrey Wahungu, said that the urban water 
company has until next week to address the illegal discharges at 
Industrial Area which find their way into Nairobi River as most 
industries in the area are connected to sewer lines which are not 
functional.https://nairobinews.nation.co.ke/hustle/nairobi-water-
sewerage-company-pollution  

ACUTE WATER SHORTAGE IN HOMA BAY 
TOWN 

Residents of Makongeni, Got-Rabuor and Kapita estates in 
Homa Bay Town are staring at a possible outbreak of 
water  borne diseases following an acute shortage of clean water 
for a couple of weeks.The  estates have been without water 
supply for over two weeks forcing residents to depend on raw 
water from the lakes and bore holes from rural areas like Rodi 
Kopany and Nyalkinyi. It  is  alleged that the county government 
has run out of chemicals used in treating water at their plant in 
Makongeni in Homa Bay town operated by Homa Bay Water 
and Sanitation Company (HOMAWASCO). http://
www.kenyanews.go.ke/acute-water-shortage-in-homa-bay-town/  

WATER NEWS IN KENYA 

 

 

In 2017 we had a record in terms of weather related disasters up to 

306 billion dollars in economic costs (World Bank Group review). 

Water is life as the saying goes and anything that has a negative 

effect on water, equally affects life on planet earth. We take a 

sharp look at various forms of pollution that are directly affecting 

our water sources leading to scarcity, drought and malnutrition. 

From urban environments to rural agricultural areas, pollution is 

everywhere in our day to day activities. We also take a look at 

some top level solutions as well as day to day activities that help 

reduce or completely stop water pollution in our environment. 

Additionally, we take a look at one manufacturing company that is 

recycling its waste before reuse and discharge of excess waste 

water into the sewer line. Everyone has a role to play, we just need 

to start acting! 

 As always we look forward to your feedback, Happy reading! 

 

Patricia Waithera 

General Manager – CESP Africa  
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INSTITUTIONS, LAWS AND REGULATIONS CONTROLLING WATER POLLU-
TION IN KENYA 

On various occasions in history, the planet has been 

compelled to shoulder some of the worst challenges 

of anthropogenic origin. Kenya not being an excep-

tion, has faced severe water pollution over the dec-

ades especially during the rise of industrialization 

in the country. In the past years, there was a belief 

among  the  policy  makers,  community people and  

even some scholars that environmental and/or water 

pollution is an inevitable consequence of economic 

growth and as a result, measures to address the 

problem of pollution were approached with reluc-

tance. Besides the proliferation of industries, an ex-

ponential increase in population and the poor land-

use practices have also contributed greatly in the pol-

lution and thus scarcity of the country’s water re-

sources. 

Pollutants from the various sources mentioned above, 

are either directly or indirectly released into the water 

without adequate treatment to remove harmful com-

pounds. This results in an unfortunate situation where 

most of the water  sources  are flooded  with  garbage  

and  sewage  sludge rendering them not only unusable 

but also toxic to plants and animals as well as a 

health risk to humans.   

With the current state of things, one could  easily  ar-

gue  that  much  of the  injustice  meted out on the  

Kenyan waters is attributable to the lack of a well-

informed legal framework as well as an inadequate 

institutional and technical capacity needed to devise 

robust and sustainable management solutions, but this is 

not the case seeing as there exists several regulations and 

institutions in charge of water management in Kenya as 

discussed below. 

Institutional framework on water governance 

All water resources in Kenya are vested to the Ministry 

of Water and Irrigation who is responsible for creating 

institutions to manage water and provide water services 

in the country. 

 The Kenya Water Resource Management Authority 

(WRMA) established in section 11(1) of the water  act 

2002 serves  as an agent of the National government and 

is charged with the regulation of use and the management 

of water resources. The functions of the authority include 

inter alia to; formulate and enforce standards, proce-

dures and regulations for the management of and use of 

water  resources  as well as advice  the  Cabinet  Secre-

tary on best-practices in the management and use of 

water resources. 

By Alphonce Muia 
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 The act also establishes the Kenya National Water Harvesting 

and Storage Authority whose functions are to undertake on 

behalf of the government the development of national public 

water works for water storage and flood control strategies as 

well as undertake strategic water emergency interventions dur-

ing drought. 

 Section 29(1) of the Kenya water act 2016 provides that wa-

ter resource 

users’ associa-

tions may be 

established at 

the sub-basin 

level in ac-

cordance with 

regulations 

prescribed by 

the authority.  

This should be 

a community based association for collaborative management 

of water resources. 

 Section 70(1) of the water act 2016 establishes the 

Water Services Regulatory Board whose principal 

object is to protect the interests and rights of con-

sumers in the provision of water including access 

to pollution free water. 

 To reaffirm its role on water pollution control,  Water 

Act 2016 provides  that  it  shall  be the  duty of a li-

censee receiving trade effluent into their sewerage sys-

tem to ensure that they have in place measures for the 

receipt and handling of the effluent without causing- 

pollution of the environment; harm to human health; 

damage to the sewerage system. A person should not 

discharge any trade effluent from any trade premises 

into the sewers of a licensee without the consent of the 

licensee. 

 Section 22(l) of the Water Act 2016 provides 

that where the Authority is satisfied that in or-

der to conserve a vulnerable water resource, 

special measures are necessary for the protec-

tion of a catchment area or a part thereof, it 

may by Order published in the Gazette declare 

such catchment area to be a protected area. 

Section 23(l) of the Act provides that the Au-

thority  may declare the area to be a ground 

water conservation area, where  it  is  satisfied  

that,  in  any  area, special measures for the 

conservation of ground water are necessary in 

the public interest for- the protection of public 

water  or water  supplies  used  for  industry,  

agriculture  or other  private purposes; the con-

servation of the water resources of the aquifer 

of the ground water resources; or ecological 

reasons. 

 This Water act 2016 works  in  close  coordi-

nation  with  environment  management   and 

coordination act (EMCA) 2015 since for sure 

water is an integral part of the environment 

and therefore the  two  are  inseparable. Envi-

ronmental Management and  coordination  act 

(EMCA) 1999 amended in 2015 was pro-

claimed as the framework law on environmen-

tal management and conservation. In its 71st 

article, the Act gives explicit guidelines  on wa-

ter  quality  standards  for various uses. It in-

sists in protection and  preservation  of fishing  

areas,  aquatic  areas,  water resources and 

reservoirs. The article further analyses the con-

ditions for discharge of effluent and recom-

mends measures necessary for the treatment of 

effluent to be discharged into the sewerage sys-

tems and the environment. EMCA established  

http://www.cespafrica.com/


The Water Review 

 
                                                                                                                                                www.cespafrica.com   6 

 National Environmental Management Authority (NEMA) as the authority responsible for general supervision and coor-

dination  over all  matters relating to the environment and to be the principal instrument of the Kenyan government in the 

implementation of all policies relating to the environment. 

While these laws, regulations and institutions can be hailed  as a positive step towards addressing the ever-worsening prob-

lem of access, use and  governance  of water resources, there is need for periodic review of the performance especially as 

far as the implementation of provisions on the access, use and  public  participation  are concerned.  Under the current 

constitutional dispensation, the right of access to clean and safe drinking water is recognized as significant in the quest  for  

realization  of the  human  right  to economic  and social rights such as the highest attainable  standard  of health,  reasonable  

standards  of sanitation;  to be free from hunger, and to have adequate food of acceptable quality. This reflects the interna-

tional human rights law position on the issue. Arguably, these rights cannot be reasonably achieved without first securing 

the right to clean and safe water in adequate amounts. Streamlining water governance in Kenya for sustainable development 

is thus  an urgent  and a direct  duty  for all  so as to avoid the repercussions of polluted water resources.  

 

Water pollution 

It’s the contamination of the water bodies through chemicals and other harmful pollutants such inorganic and organic 

substances reducing the quality of the water standards curtailing its usage. Water pollution is measured by analysing 

water samples using physical, chemical and biological tests in accordance with the standardised and validated analyti-

cal methods.  

The rate at which water bodies are being polluted has put the sustenance and livelihood of human beings, animals, 

plants and especially life below water at a critical edge beyond resilience.  

Water pollution in Kenya 

The rapid population increase in Kenya’s major urban cities has increased the water footprint. In Kenya, most of the 

urban centres are more polluted compared to the rural areas. Rivers flowing through these urban cities are heavily 

loaded with chemicals from industries and domestic wastes from the urban households. Nairobi river for example, the 

main river of the Nairobi water basin is heavily polluted as it passes through the city. The Indian ocean and Lake Vic-

toria the host of Mombasa and Kisumu city respectively have also suffered the fate of water pollution from their re-

spective cities.  

Urban Sources of water pollution 

1) Domestic wastes  

Domestic waste originates from the households and it includes sewage and other solid organic wastes. The sewage 

from households’ effluents contain a lot of harmful pathogens that contains hazardous chemical pollutants that when 

released in to the environment without being  

IMPACTS OF WATER POLLUTION TO THE ENVIRONMENT 

By Lizzel Makhoha 
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treated may cause environmental degradation. If these 

effluents are released into water ways they will kill aquat-

ic life due to the high oxygen deficit caused by the high 

biological oxygen demand created by the bacteria to de-

compose the biodegradable substances in the sewage. 

Chemicals present in the sewage include solvents, surfac-

tants and even stains which pollute water through in-

creased chemical deposition to the water that will 

eventually end up degrading the ecosystems.  

The over populated slums of urban cities are the 

main culprits of dumping domestic wastes to the 

water ways without treating. This has been evident 

by the black sewage like water emanating from the 

estates of the urban areas in to the rivers and water 

ways.  

Sewage from households can easily be treated by 

waste water treatment plants such the Activated 

Sludge Systems, Moving Bed Bioreactors and 

Membrane Bioreactors that are efficient in reduc-

ing BOD5, COD, harmful pathogens and the nutri-

ents available in the water such as ammonia before 

release in to the environment. 

2) Industrial wastes 

Industrial effluent mainly contains heavy chemicals such 

as lead and cadmium that must be eliminated or reduced 

to levels below the established threshold before being re-

leased to the environment. Thermal pollution from high 

temperature effluents causes elevated temperatures that 

destroy the ecological niche of organisms in water bodies. 

Such effluents, especially those used as machine parts 

coolants should be recycled back or be cooled to the re-

quired temperature standards of effluent discharge.  

Case of Lead Poisoning in Kenya 

Heavy metals pollution from anthropogenic activities es-

pecially industries exceeds the input from the natural pro-

cesses or occurrence. Lead metal occurs naturally as an  

element in the lithosphere. Lead extraction and pro-

cessing in factories and industries has accounted for most 

of the lead pollution in the atmosphere. Human and ani-

mal metabolism doesn’t require lead as a nutrient ele-

ment and any exposure to the element will cause chronic 

or acute toxicity depending on the duration of exposure. 

In water sources and the atmosphere, lead is very mobile 

and its effects might be of a greater impact to the envi-

ronment compared to when it is in the soil and rocks 

where it is a bit more immobile. Owino Uhuru a slum in 

Mombasa, 50m from a lead battery recycling factory that 

was releasing their industrial effluent in to the environ-

ment caused harm to the community living around the 

factory as well as the animals and plants. The lead parti-

cles leaked in to the soil that eventually contaminated the 

surface and underground water sources which the popu-

lation of Owino Uhuru depended on for domestic use and 

livestock feeding. From a research conducted by the Eco 

– ethics international – Kenya chapter on the lead poison-

ing in the Owino Uhuru slum found out that lead poison-

ing in the blood of animals and humans were below de-

tectable range but its concentration in the soil, roof, wall 

and water effluent were high especially due to lead dust 

deposition.  

Fig: Residents of Owino Uhuru slum in Jomvu, Mombasa county, during a 

protest against a lead company 
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Proper measures such as waste treatment before release to 

the environment and monitoring of the waste effluent 

standards of industrial waste should be practiced and con-

stantly monitored. This will reduce ecosystem degrada-

tion as well as reducing human health risks due to water 

pollution.   

Water pollution and the Ecosystem 

An ecosystem is a community of living organisms in con-

junction with the non-living components of their environ-

ment, interacting as a system. These biotic and abiotic 

components are linked together through nutrient cycles 

and energy flows Alteration in any of the components ails 

the system. Water being the main aspect in these compo-

nents, requires it’s high quality to be maintained for the 

existence of a healthy ecosystem. 

Some of the impacts of water pollution to the ecosystem 

include; 

1) Eutrophication 

This is the nu-

trient loading 

of the water 

bodies through 

agricultural 

practices and 

release of un-

treated waste 

effluents con-

taining chemi-

cals and organ-

ic biodegrada-

ble substances.  

Lake Victo-

ria in Nyan-

za region of 

Kenya has 

been loaded with agricultural chemicals from the western 

and upper Nyanza agricultural zones where  

most of the rivers that  feed the lake originates from. This 

has resulted in the growth of the water hyacinth; an inva-

sive species that is chocking the lake. The flower produc-

ing regions of Kenya, around Naivasha have been docu-

mented to use excessive chemicals in the growing of 

flowers which end up in the lake; Lake Naivasha, caus-

ing death of fish.  

2) Disruption of food chain 

A food chain is a sequence transfer of energy in form of 

food from organisms in the lower trophic level to higher 

organisms. Plants being at the start of the food chain get 

their nutrients from absorption of macro and micro  

nutrients in the soil and water for its growth. Heavy met-

als may find their way in to the food chain through ab-

sorption by the plants from polluted water which are fed 

upon by the higher organisms. Cadmium is a harmful 

metal that is absorbed by the plants into their system and 

once the plants have been consumed by the higher organ-

isms such as humans and animals it has been documented 

to cause mammalian tox-

icity. For instance, in Ja-

pan and Sweden research 

revealed that cadmium 

poisoning resulted from 

the consumption of cere-

als such as rice grown in 

water contaminated with 

this metal.  

3) Animal and Human health 

risks 

Water borne diseases 

from polluted water 

sources put the health of 

animals and humans at 

risk. In humans, about 

80% of the illnesses we 

suffer are linked to poor water and sanitation. Some of 

the water borne disease parasites live in animals  

Fig: Rescuers paddle a boat in deep hyacinth water to the shores of Lake Victoria at 

Wagusu beach in Bondo sub-county, Siaya county on June 24,2018 with victims who had 

been trapped in the lake after their boat was surrounded by the weed. Kenya Marine Fish-

eries Institute has raised concern over disrupted transport and transport in the lake as over 

3000 hectors are covered by the weed. [Photo: Denish Ochieng/ Standard  
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as their host. Research shows that the highly populated 

and polluted slums areas of Kenya are the most suscepti-

ble to water borne diseases.  

Control of water pollution 

To manage the impacts of water pollution to the environ-

ment and to contain the risks to the ecosystems, requires 

appropriate measures that must be put in place. Such 

measures include appropriate infrastructure such as; 

 Water treatment plants that tr eat sewage from the 

house holds effluents as well as industrial waste be-

fore being disposed of to the environment. Removal 

of chemical toxicants and biological hazards from ef-

fluents according to the set standards is recommended 

to any facility discharging effluents in to the environ-

ment. Adherence to these standards will help protect 

and maintain ecosystem sanity and a healthy interrela-

tion in the system.     

 Control of urban runoff water from the heavy 

rains especially in the urban areas that carry along 

poorly disposed solid waste into water ways that may 

contain hazardous chemicals. Proper water convey-

ance trenches should be designed for this case and be 

directed to a ‘one-point’ facility before its disposed of 

after treatment.  

 Sanitation: Poor  sanitation through improper  han-

dling of faecal waste causes water pollution by in-

creasing bacteria and disease causing germs in the wa-

ter ways rendering the water unsafe for consumption. 

Proper sanitation measures should be put into practice 

such as proper disposal of wastes especially faecal 

matter. 

Achieving environmental sanity by lead agencies. 

 National Environment Management Authority 

(NEMA) established under Environmental and Co-

ordination Act No. 8 of 1999. Is a national wide lead 

agency that spear heads environmental awareness and  

protection. They set and monitor environmental stand-

ards to avoid degradation of the environment.    

 There are some Non-Governmental Organisations as 

well as companies in the private sector in Kenya that 

aim at treating waste water through selling of im-

proved waste water facilities that are easy to main-

tain. These companies play a vital role in waste water 

treatment by making these treatment facilities easy 

and available to the residents. The effluents from 

these facilities are monitored against the provided 

NEMA standards before being released to the envi-

ronment or municipal sewer lines for further treat-

ment and rightful disposal of the waste water.  

Water pollution is progressively becoming a challenge 

being faced by many countries with its impacts becoming 

one of the biggest problems in the near future. Urgent 

actions against environmental pollution from polluted 

water sources must be taken to mitigate the loss of natu-

ral habitats and biodiversity which are part of our com-

mon heritage.  
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Do you want to install a Wastewater Treatment System in your home? Give us a call and we 

will have you all sorted out to start re-using the water running through your sinks and toilets! 

Cell Phone: 0712627593 / 0715281537  

Email: info@cespkenya.com 
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PROJECT FEATURE: WASTE WATER TREATMENT 
IN UNILEVER KENYA 

Located at the heart of Kenya’s 

capital, Unilever Kenya is an 

archetypical FMCG production 

(Fast Moving Consumer Goods) 

giant with most of its products 

being considered iconic in the 

Kenyan market. “Sunlight”, 

“Blueband” and “Royco” are but 

some of the products Kenyans 

cannot go about their daily lives without. However, on 

the flip side, this large-scale production of such com-

modities comes with a serious strain on the environ-

ment, because water is widely used as a utility in these 

industrial processes. 

From a process viewpoint; being the universal solvent, 

water can be used as a raw material or a fluid medium 

that facilitates chemical reactions. It can also be used 

as a heat transfer fluid in cooling towers, reactors, etc.; 

or as a cleaning agent. From process water to cleaning 

water, the immense pollutive effects of industrial activ-

ities always unfolds.  

ETP 
The Safety Health and Environment department at 

Unilever Kenya boasts an advanced Industrial Effluent 

Treatment Plant (ETP), for the treatment of combined 

effluent from three major manufacturing plants.  

The three plants are the NSD detergent plant for pro-

duction of “Sunlight”, the dry process plant for 

“Royco” production and the edible oil plant for the 

production of “Blueband”. The effluent streams from 

the respective factories are channeled to one collec-

tion point, from which the ETP draws from for treat-

ment. 

It has a capacity for treating a total of 100 cubic me-

ters of the combined effluent per day, which translates 

to about 36.5 kilo tons per annum of industrial 

wastewater. 

The ETP has a Membrane Bioreactor (MBR) system 

designed for BOD (Biochemical Oxygen Demand), 

COD (Chemical Oxygen Demand) and TSS (Total 

Suspended Solids) removal in waste water. In es-

sence, this system is an Activated Sludge Process in-

tegrated with a membrane sepa 

By Farouk Omar 
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ration process for particulate matter capture of sus-

pended solids and coli bacillus. It consists of aerators 

(blowers) to mechanically provide oxygen for the aero-

bic breakdown of organic matter. 

The Treatment Process 

The combined effluent collects in a lift station, which 

is a small holding chamber equipped with pumps to 

discharge the contents, offering minimal residence 

time. It then first enters a flow regulating chamber 

where it is held and then pumped out at controlled rates 

of about 100 l/min at nominal flow. 

1) Pre-treatment 
 

A pre-treatment unit then follows. This is a Dissolved 

Air Floatation (DAF) system that makes use of fine air  

bubbles to make flocculants (flocs) buoyant thus ena-

bling them to float. The floating floc units are then 

skimmed out mechanically and directed into a sludge 

holding chamber. This system is equipped with chem-

ical tanks where flocculants and coagulants are pre-

mixed using a stirring pump, before being dosed in-

line via a metering pump. The pre-treated water flows 

into a middle tank which now serves as a holding tank 

for the MBR system. 

2) Treatment 
 

The Membrane Bioreactor MBR is the main process 

and the kernel of the treatment. It consists of anoxic, 

aeration and membrane chambers in sequential order. 

Here, water first enters the anoxic chamber where hy-

drolysis, acidification and denitrification occurs.  

Figure: Unilever 100CMD ETP done by CESP Africa  
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Schools, Malls, Business Complexes, Hotels we have done it all! We have years of experience 

in Designing, Installing and Maintaining Commercial Wastewater Treatment Systems 

Cell Phone: 0712627593 / 0715281537  

Email: info@cespkenya.com 
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Anaerobic bacteria present in this chamber break down 

organic waste in absence of oxygen, and nitrogen gas 

evolution is the desired overall outcome. In the aera-

tion chambers, an oxygen-rich environment allows for 

the aerobic breakdown of organic matter in an odour-

less aerobic digestion.  

The novelty of this process is evinced in the membrane 

or MBR chamber.  

3) Membrane Bioreactor MBR 
 

Inside the MBR chamber, is where the membrane as-

sembly sits about 800-1000mm below the free surface. 

The separation of solids from the liquid phase is 

achieved here by membrane filtration using hydro-

philic hollow fibre membranes. Membranes with pore 

sizes in the Ultrafiltration range (0.1 to 0.05 microns)  

are used to produce high clarity water which can be 

reused directly. The water that passes through the 

membrane pores leaves through collecting pipes that 

direct it to the storage tank. The membranes intermit-

tently discharge water by a suction head impressed by 

non-submersible suction pumps with typical mem-

brane operating pressures of -0.01~ -0.03Mpa. The 

agitation from the blowers providing aeration reduces 

the deposition of solid particles from the mixed liq-

uor, on the membrane surface. 

By size exclusion, the membranes allow for the re-

moval of suspended solids as well as high molecular  

weight dissolved solids.  

This membrane separation process replaces the con-

ventional gravity settling process, allowing for a com-

pact structure with a small footprint. The process is 

easy to control, with high automaticity. 

Figure: Process Block Flow Diagram  
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4) Disinfection 
 

This disinfecting system consists of a chlorine dioxide 

generator, utilizing the Acid-chlorite reaction for chlo-

rine dioxide evolution. In this reaction, hydrochloric 

acid is reacted with sodium chlorite, according to the 

reaction below: 

5NaClO2 + 4HCl → 4ClO2 + 5NaCl + 2H2O 

The chlorine dioxide gas evolved is dosed in the treat-

ed effluent. After disinfection, the water is then stored 

in a clean water tank to be reused for landscaping, and 

the surplus is discharged into the storm drain. 

5) Sludge treatment 

 

The MBR system hardly needs sludge discharge as it 

can accommodate high sludge concentrations, in ex-

cess of 10g/l. This is approximately ten times the aver-

age concentration in conventional treatment systems. 

Therefore, there is little excess sludge from the system. 

6) Sludge dewater 
 

A Volute Dewatering Sludge screw Press is used to 

wring excess water from sludge held in the sludge 

holding chamber. This is a sludge dewatering system 

used to produce dry sludge cake. It utilizes a central 

screw auger coupled with a slowly oscillating multi-

disk filter to progressively increase pressure on floccu-

lated sludge.  

 

This sludge thickening machine draws its feed from 

the sludge holding chamber. The excess water is re-

routed into the flow regulation chamber for re-

processing.  To enhance thickening, a flocculant is 

constantly dosed in the feed. 

Drawbacks 
 

Aside from the unequivocal advantages of having the 

treatment system, there are a few setbacks that come 

with the operation of the ETP. Excessive use of chem-

icals for treatment is one. The number and amount of 

chemicals required for treatment may be alarmingly 

high, piling up on the huge energy bills anticipated 

from such operations. Other hindrances experienced 

are excessive foaming, periodic need for membrane 

cleaning and the possibility of the production of putrid 

odor from the anaerobic/anoxic chambers.    

How To Address mentioned Draw-

backs   
 

Although there are some inconveniences that arise 

with the use of this system as mentioned above, there 

are ways to address them so as to ensure operational 

and economic feasibility:  

 Foam control using membrane compatible alcohol 

based de-foamers 

 Performing improvised CIP membrane cleaning 

so that membranes don’t need to be changed often 
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 Using airtight manhole covers for anoxic 

chambers to avoid exposure to putrid odor 

 Purchasing of chemicals in large scale to re-

duce cost 

 Selling of sludge cake for fertilizer applica-

tions 

 Reducing utility water cost by reusing the 

treated water 

Compliance 
 

Frequent internal and external lab analysis of the 

influent and treated effluent is the bulk of quality 

control operations needed to meet the NEMA reg-

ulatory standards. Unilever Kenya is equipped 

with its own laboratory for testing of the water for 

compliance as well as the evaluation of the sys-

tem’s performance. In addition, frequent tests are 

conducted externally with other accredited labs. 

The combined influent (before treatment) is rich 

in Fats Oils and Grease, Suspended solids (TSS) 

and Dissolved solids (TDS). The effluent also rec-

ords high levels of COD, BOD and is alkaline 

with a pH of 10. The system has been able to 

achieve an average reduction of 95% of COD, 

90% of TSS and 92% of TDS. 

Tests done depict a steadily performing system 

with the values of the targeted parameters falling 

below the regulation standards.  

The following are typical average values of the water 

quality indicators for the ETP’s influent and effluent. 

Conclusion 
Water is arguably the most important, yet scant re-

source. One simply cannot talk about environmental 

conservation without making mention of water re-

sources. Over the past century, generations have  

Figure: TSS removal performance over a randomly selected week 

Parame-
ter 

Influ-
ent 

Ef-
flue
nt 

Guideline Value 
(for discharge into en-

vironment) 

COD (mg/
l) 

6400 38 50 

TDS (mg/
l) 

4000 306 Not set 

TSS (mg/l) 250 25 30 

pH 10.5 7.7 6.5-8.5 

Tempera-

ture 0C 

24 23 +/-3 Ambient 

Figure: Typical average values  
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worked assiduously to invent and develop green technologies whose sole intent is to salvage the diminutive 

water resources. Efforts to preserve water, however little of it, must always be met with some ovation.  

 

Industrialization seemingly being the way out for the elevation of such developing countries as Kenya, fuels 

the push and pull between achieving development on one hand against environmental conservation on the oth-

er. Having manufacturing fervently embraced as one of the pillars of the big four agenda only pushes for the 

quest for more solutions of this nature. With the ingrained intent of the National Environment Management 

Authority to enforce compliance, industries have no choice but to conform to the regulations. 

Wastewater is a combination of one or more of: domestic effluent consisting of black water (excreta, urine and 

faecal sludge) and grey water (kitchen and bathing waste water), water from commercial establishments and insti-

tutions including hospitals, industrial effluent, storm water and other urban run-off, agricultural, horticultural and 

aquaculture effluent either dissolved or as suspended matter. 

From the above definition it’s clear that waste water cuts across all dimensions: social, economic and environ-

mental. Continuous population increase, urbanization and land use changes are major factors that  

exacerbate the production of waste water, therefore it’s management plays a role in achieving future water securi-

ty in a world where water stress is increasing. 

A lot of emphasis has been put on wastewater as an untapped resource leading to advancements of technologies 

and further research. When we think of treated waste water a lot has been done: increase in amount of wastewater 

being treated from both developing and developed countries, reusing and recycling of the treated wastewater for 

activities as reclamation of lands, agriculture (in irrigation and as fertiliser), recreation and recharging ground wa-

ter. With advancements like eutectic freeze crystallisation and waterless toilets wastewater should not be viewed 

as waste water. 

Eutectic Freeze Crystallisation (EFC) treatment for waste water 

(eutectic refers to a mixture of substances that melts or freezes at 

a single temperature), a briny solution is cooled to its eutectic 

temperature, which causes the water in the mixture to crystallise 

to ice, which floats and the salts to crystallize out as solids, which 

sink. Hence pure water and pure individual salts are recovered 

making a significant leap towards achieving zero effluent dis-

charge as all components are recycled. It’s not energy intensive as 

heat evaporation, because the latent heat of fusion of ice is six  

Wastewater or Waste Water? 
By Joan Wainoga 
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times less than the heat of evaporation of water, the en-

ergy required to separate the water as ice is significantly 

less than that required to separate it by evaporation albe-

it the energy for freezing will be more expensive than 

that of heating it’s a plus for the environment.  

Water-less Toilets are an innovation that came out 

from the Reinvented Toilet Expo founded by the Bill 

and Melinda Gates foundation. It aims at getting a tech-

nology that will get rid of flush toilets (No water equals 

no waste!) and also get rid of pathogens ensuring sanita-

tion and good quality water for all. Current water tech-

nology sends the waste away with water to be treated 

later on, but this new technology is waterless and treats 

the waste there on, with no input other than your waste 

that will drive the whole process with energy. This Nano 

Membrane Toilet that uses a series of gears, screws and 

holding chambers to separate, clean and store waste. 

The seat’s hinge turns a series of gears that opens the 

bottom of the bowl and squeegees it all with no water 

effectively flushing it, the waste goes down below to a 

holding tank. An Archimedes screw lifts the solid waste 

to the top where its converted into dry pellets and depos-

ited into a combustion chamber which  

will convert them into 

ash and energy. The 

energy will power the 

membrane processes, 

and there may be extra 

energy for charging mo-

bile phones or other low 

voltage items. Mean-

while loosely bound 

water (mostly from 

urine) is separated using 

low glass transition 

temperature hollow-fibre membranes. The unique 

nanostructured membrane wall facilitates water transport 

in the vapour state rather than as a liquid state which 

yields high rejection of pathogens and some odorous 

volatile compounds.  The water will be collected for re-

use at the household level in washing or irrigation appli-

cations. 

The importance of this is because we need to make pre-

vention our first option rather than treatment so as to 

save our planet.  It’s an approach to give nature space to 

recuperate and continue to sustain us. If broken relation-

ships are given time and space to work things out, Na-

ture and Humans should try the same by stopping any 

further increase of waste to nature, recycling the waste 

already present while maintaining day to day activities. 

Wastewater should not be waste water! It’s a gold mine 

with vast opportunities. 
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Agriculture means cultivation of land and the use of 

land (whether or not covered by water) for any purpose 

of husbandry and includes: horticulture, fruit growing 

and seed growing, dairy farming, bee keeping and 

breeding and keeping of livestock. Conservation and 

keeping of game animals, game birds and protected ani-

mals (all as defined in the Wildlife Conservation and 

Management Act (Cap 376) and also of all aquatic ani-

mals.                 

It’s the mainstay of Kenya’s economy, contributing 

27.3% of the GDP in 2014. The sector accounts for 

65% of Kenya’s total exports, 75% of industrial raw 

materials, 60% of export earnings, as well as 18% and 

60% of the formal and total employment respectively. 

Agriculture provides income to more than 80% of the 

population, employing over 40% of the total population 

and over 70% of the rural population. 

The sector comprises five sub sectors- industrial crops, 

food crops, horticulture, livestock and fisheries, and 

farmer institutions. Crop production accounts for 82%  

of agricultural GDP and 

94% export earnings 

from agriculture. The 

livestock, fisheries and 

forestry sub sectors ac-

count for 18% of agricul-

tural GDP and 8% of ex-

port earnings from agri-

culture and have signifi-

cance potential which 

has not been fully ex-

ploited. 

In Kenya it’s large and 

complex with a multitude of public, parastatal, non-

governmental and private actors. Therefore the good 

performance of this sector ensures good performance of 

the entire economy because of the strong correlation 

with the overall economy.  

Despite the central role agriculture plays in the Kenyan 

economy it continues to face four major challenges that 

have to do with productivity, land use, markets and val-

ue addition. 

What is Water Pollution 

Water pollution is the contamination of water bodies 

such as lakes, rivers, oceans, aquifers and groundwater. 

In Kenya it occurs when pollutants are directly or indi-

rectly discharged into water bodies without adequate 

treatment to remove harmful compounds.  

Agricultural activities contribute to the pollution of wa-

ter mainly by sediment and nutrient deposition. Fertiliz-

er and livestock waste contains nitrogen and phospho-

rous, thus when these products are dumped into water 

bodies either directly or indirectly they can cause serious 

problems due to eutrophication (which is excessive  

 

By Joan Wainoga 

AGRICULTURE AND WATER POLLUTION 

http://www.cespafrica.com/


The Water Review 

 
                                                                                                                                                www.cespafrica.com   21 

richness of nutrients) of  the water bodies which cause 
a dense growth of plant life. 

 

Situation In Kenya 

There are many lakes in Kenya but for the purpose of 

this article will look at a few that have gone through 

detrimental effects due to agricultural activities. To 

begin with, the geological characteristic of a Lake adds 

to its susceptibility to water pollution. Example: Lakes 

in the val-

ley as L. 

Baringo, 

L.Nakuru 

and L. 

Naivasha 

have a 

geologi-

cal spe-

cial char-

acter. 

They have inflow from 

rivers but no outflows and a coarse ground under the 

lake basin, therefore lake water can seep easily into the 

underground water thus their conservation is paramount 

due to their interconnectedness with underground wa-

ter. 

Human encroachment has also aggravated the matter as 

there are many farms near the lakes. NEMA has pro-

vided guidelines on these in that there should be a buff-

er zone of 30m for lakes for purposes of minimizing 

soil erosion, runoff of pesticides, fertilizers and other 

non-point sources of contaminants into streams, rivers, 

lakes, wetlands and marine habitats. This has not been 

adhered to as water hyacinth has  been a norm in our 

lakes especially;  L.Victoria and L.Nakuru; and biodi-

versities affected are mainly  bird species in L. Bogoria, 

L. Elementaita, L.Nakuru and L.Naivasha. 

Solutions 
 

1) Agriculture includes both the practices and the by-

products. Thus clear regulations should be ensured 

and adhered to with legal consequences rendered to 

those who don't. 

2) Guidelines provided by NEMA on water quality dis-

charges should be followed and no discharge should 

be done without a license permit. 

3) On-farm and off-farm practices should be 

sustainable to prevent run off E.g organic farm-

ing and erosion control measures should be prac-

ticed by farmers to minimize nutrient loading 

and siltation of water bodies. 

4) Inter- ministerial coordination between the 

Ministry of  Agriculture, Medical Services & 

Environment on how farmers can be trained on 

use of fertilizers, pesticides, antibiotics etc to 

reduce pollution of our water both ground & 

surface level.   

“I believe in the future of agriculture with a faith born 

not of words but of deeds”, a quote by E.M Tiffany. He 

believed that achievements won by the present and past 

generations of agriculturalists was the promise of better 

days through better ways. I choose this quote because it 

tells us that in order for this sector to grow and be sus-

tainable it’s by actions. We may formulate laws and pol-

icies but without their proper implementation it’s all in 

vain.  

Fig: Lake Naivasha 

“I believe in the future of  agri-

culture with a faith born not of  

words but of  deeds” 

~E.M Tiffany 
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