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EXECUTIVE SUMMARY

Kibos Sugar and Allied Industries (KSAIL) is one of the private key playersi n Keny ao6s

industry located in Muhoroni Sub-County; Kisumu County at longitude 34.5° 7 35° East
and latitude 0° 1°North and 0° 25' South of the equator at an altitude of 1175 metres

above sea level, covering about 500km? to East of Kisumu City in Miwani Division. It
borders the Kibos River, one of the three major rivers flowing into the Nyanza Gulf; Lake

Victoria Basin, on one side, and is across the road from the Kibos Correctional Facility and
Kibos School for the Visually Impaired on the other side. KSAIL group currently has five
operating facilities within its complex which are symbiotically related i.e. sugar milling

plant, the sugar refinery plant, the cogeneration plant, the distillery and the paper mill.

From these plants, the group has in the recent past had challenges in managing its waste
namely, filter mad, fly ash, boiler ash and vinasse (spent wash). These waste streams
have posed a serious pollution challenge. Due to this pollution challenge, the Chatthe
Group has commissioned the Kenya National Cleaner Production Centre (KNCPC}o
undertake this Environmental and Social Impact Assessment (ESIA)study for the proposed
bio-fertilizer plant on LR NO. 654/52, Miwani Central Location, Muhoroni Sub-County in
Kisumu County. It is envisaged that the proposed plant shall utilize the by-products from
the sugar plant (Boiler ash & filter mud) and the spen t wash (Vinasse) from the distillery

as the primary raw materials to make organic fertilizer.

These process byproducts have been identified as outstanding problematic streams that
have caused pollution on water (effluent), air and land. This ESIA Study has identified
some of the significant negative impacts likely to be generated by the activities of the
proposed project. However, most of these potential negative impacts have been mitigated
in the Environmental and Social Management Plan (ESMP) which the management of
KSAIL (Chatthe Group)need to adhere to.

This proposed project is also meant to create some green jobs both directly and indirectly.
At the factory, over 100 people shall be employed as other people shall be employed
indirectly through backward and forward linkages, including transportation, distribution

and selling of the bio-fertilizer. Indeed this is a green plant that is proposed to be
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constructed. It is important to also note that this proposed project shall mope up similar
wastes from other sugar factories and distilleries which over the years has been a source
of pollution into the Lake Victoria. Indeed this project is meant to close the loop in terms

of waste management since no waste shall be disposed into the environment. Thus the
project promotes the circular economy as envisioned in our national Green Economy

Strategy and Implementation Plan (GESIP).

From the perspective of the public views and opinions gathered, the analysis has revealed
that establishment of the bio -fertilizer plant in it s intrinsic right shall not present any
fundamental social and environmental threats. Instead, the substance of the public views
and opinions obtained that command the directions for mitigation measures are premised
on the histories of relations between th e existing KSAIL family of factories and its
ecosystem. Much of the concerns raised from the consultations centered on the need for
the operations and management of the bio -fertilizer plant to be in tandem with local

community requirements

i. for zero effluent discharge into the River Kibos and surrounding drainages which
feed into River Lie Langodéo flowing to
ii.  no fly ash from the chimney;
iii.  limited noise from steam purging;
iv.  no dust from roads during heavy vehicles movement; and

v. no smell from the fermenting waste water and gas from bio digester .

Other social issues raisedincluded:
I.  inadequate corporate social responsibility on matters of education and health;
ii. inadequate employment of the locals;
iii.  lack of close liaison with the community; and

iv.  co-decision making and sharing of proceeds from investments by the KSAIL firm.
To this end, the following considerations have informed the development and structure of

the proposed ESMP for the bio-fertilizer plant which KSAIL management need to adhere

to.
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VI.

Establishment of an inclusive Grievances Redress anda proposed plant Feedback
Mechanism for purposes of capturing, negotiating and streamlining social and
environmental impacts that may arise over time in the life of the bio -fertilizer plant.
Stepping up a more transparent and inclusive CSR strategy.

Establishment of an explicit communication and decision making strategy.
Instituting a satisfactory Reallocation Plan for the primary schools, if deemed
appropriate during the bio-f er t i | i z eperatibnaghése.r y 6 s o
Establishment of a NEMA coordinated continuous monitoring and evaluation
framework for management of the Plant.

Establishment of a strategy for continuous engagements between KSAIL and a
competent technical support agency for Resource Efficient and Cleaner Production
(RECP)improvements of the KSAIL family of factories, including the proposed bio -

fertilizer factory.

Based on a succinct analysis of the views of the stakeholders and the expert observations,

the proposed project will not compr omise the well-being of the environmental condition

as it is set to utilize the problematic waste currently generated by the group sister

companies as raw material for the production of the bio -fertilizer and therefore , will in fact

create employment for the Kenyan population and provide a clean environment.
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CHAPTER ONE

1.0 INTRODUCTION

Background

The award of the contract for this study was conceived after a visit by the Kenya National
Cleaner Production Centre(KNCPC)and the World Bank (WB) team working with the Lake
Victoria Environment Management Project Phase Il (LVEMP IIlI) to KSAIL. The team
made a green value chain collaborative courtesy call to KSAIL management as part of
engaging the private sector for green growth in the Lake Victoria Basin. During this
meeting, the KSAIL management gave a nod for the proposed Kibos bio fertilizer project
to be used as a candidate for the green value chain activity under the EPSGG project due
to its unique industrial arrangement that has elevated the group companies to a circular
economy mode of operation. During this meeting, it emerged that the fertilizer plant
development would require a full EIA study for the National Environment Management
Authority (NEMA) to license its construction and operation. It is at this point that the
Executive Drector KNCPC agreed to offer the EIA service to KibosFertilizer Ltd.

KSAIL is one of the private key playersi n K e n y airidgstrySacaged in Muhoroni sub-
county; Kisumu County at longitude 34.5° 7 35° East and latitude 0° 1°North and 0° 25'
South of the equator at an altitude of 1175 metres above sea level, covering about
500km? to East of Kisumu City in Miwani Central Ward. It borders the Kibos River, one
of the three major rivers flowing into the Nyanza Gulf; Lake Victoria Basin, on one side,
and is across the road from the Kibos Correctional Facility and Kibos Secondary and
Primary Schook for the Visually Impaired. KSAIL group currently has five operating
facilities within its vast industrial complex which are symbiotically related i.e. The main
sugar milling plant, the sugar refinery plant, the cogeneration plant, the distillery and the
paper mill.

The group started operations with the main sugar factory in 2007 with a capacity of
1650TCD and has over time expanded this capacity to 3,500 TCDwhose main products
are; Sugar, Molasses and electricenergy from a turbine alternator. By -products include
bagasse filter mud, boiler ash and waste water.

The co-generation plant was the second project in the chain utilizing bagasse as its energy
material. It currently has a power generation capacity of 18 Mw. This plant supplies
power to the entire groupd $acilities. To overcome the challenges and risks that come
with excess bagasse, the group invested in a paper plant that uses the bagasse and waste
brown paper as raw material in making various paper and packaging products.

The fourth plant to be installed was the sugar refinery whose aim is to refine sugar to
food grade standards for the East and Central Africa markets. The distillery was the fifth
plant to be installed within the complex to utilize the molasses by -product and
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manufacture ethanol. The distillery has the capacity to produce 40,000 litres of extra
neutral alcohol (ENA) per day with vinasse (spent wash) as a by-product. The Chatthe
group has proposed to establish a fertilizer plant to utilize the waste products from the
sugar plant and the distillery vinasse which has been identified as one of the most
problematic effluent streams from the distillery.

Project objective

The main objective of the proposed project is to diversify the product offering of KSAIL
group and to increase group revenue while safeguarding the environment through
pollution control.

Specifically the project aims at utilizing the by -products from the group companies which
have in the recent past caused environmental challenges through pollution. Contribution
to the national economic growth through taxes cannot be over looked a long with provision
of employment opportunities in the entire project cycle hence creating a sustained socio -
economic impact.

1.1 Objectives ofthe EIA Study

The main objective of study process is to assist the proponent ensure environmental and
social concerns are integrated and accounted for in all stages of the project development
and implementation.

The specific objectives are:

i) To comply with and fulfil the legal requirements as outl ined in section 58 of the
Environmental Management and Coordination Act,(EMCA), 2015 and Section 3&4
of Environmental (Impact Assessment/Audit) Regulations, 2003 as well as other
relevant regulations;

i) To undertake an open and inclusive consultation and public participation to gather
environmental and social issues concerning the proposed project

iii) To determine whether or not the project is likely to have significant impacts ; and
if yes, identify potential significant environmental impacts, analyse significance of
the adverse impacts, determine whether adverse impacts can be mitigated and
recommend mitigation measures;

iv) To develop an Environmental Management Plan (EMP) for the project outlining
anticipated impacts and their mitigation measures.

V) To generate baseline data for monitoring and evaluation of how well the proposed
mitigation measures shall be implemented during the project cycle.



CHAPTER TWO

2.0 EIA Study Methodology

2.1 Proposed Project Screening and Scoping

The award of the contract for this s tudy was conceived after KNCPCand the World Bank
team paid a courtesy call to KSAIL and its management with a view to collaborate on a
green value chain project viz Engaging the Private Sector for Green Growth in the Lake
Victoria Basin (EPSGGLVB) Projed. During this meeting, the KSAIL management gave a
nod for the proposed bio-fertilizer plant to be used as a candidate for the green value
chain activity under the EPSGGLVB Roject due to its unique industrial arrangement that

has elevated the group companies to a circular economy mode of operation.

During this meeting, it emerged that establishment of the bio-fertilizer plant within the
KSAIL family of factories required a stand-alone full EIA study report for NEMAto license
its construction and operations. It is at this point that KNCPC volunteered to undertake
the EIA study for the proposed bio-fertilizer plant.

2.2  Development of Terms of Reference for the EIA study

The development of the Terms of Reference (ToRs) for the proposed project was the
second activity in accordance with the requirements of EMCA [2015 Amendments]. First,
the EIA Team and the proponent visited NEMA headquarters for a briefing session with
the NEMA Director General, the Director Compliance and Enforcement, the Chief
Compliance Officer and other representatives of the EIA department. In this meeting, the
best approach to the EIA full study was discussed andit was agreed that KNCPC go ahead
and develop the ToR and submit to NEMA for approval. KNCPC then developedand
submitted the ToRswhich NEMAapproved.

2.3  The EIA study process

After approval of the ToR for the proposed project, the KNCPC expertsembarked on the
full study activities for the proposed bio -fertilizer. The following study activities were
undertaken.

2.3.1 Literature Review

This stage involved the collection and examination of existing secondary information
about the proposed project technology; its previous successs worldwide, including
relevant previous studies; project location baseline conditions (soil, land use, natural
resources, environmental and infrastructural information) ; and policy and legal framework
governing the proposed project that the proponent will be required to comply with. This
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also involved designing and testing of data gathering protocols and tools for the public
and stakeholder participation.

2.3.2  Collection of Baseline Information

The KNCPCTeam visited the project site and collected baseline information required from
within and around the project area via observations, photography and measurements.
Appropriate tools and scientific methods of data collection were employed in the study.
Detailed baseline conditions have been discussedin chapter five of this report

2.3.3  Consul tation and Public Participation

The KNCPC developd appropriate programs for consultations with focused groups, key
stakeholders, members of the public, suppliers and other interested parties as required
by the law. Four public Baraza and one workshop were organized within Kibos area(Kolwa
Central/Miwani Central), Chiga in Kolwa East, Guba in Kajulu East, and Kisumu City.

These public meetings and the workshop attracted 432 participants. The consultation
activity was also extended to the National Assembl yds Parliamentar
Environment and Natural Resources at the national chambers. During these meetings,
several issues were raised that KSAIL needs to consider in the entire project cycle and
mitigate those that are already outstanding for the upstream some of the immediate
issues raised were;

Ground Water pollution,

air pollution (smell), biodiversity loss (papaya),

community engagement in projects development,

grievance reporting mechanism,

Corporate Social Responsibilities

Employment issues,

Noise;

particulate matter dispersion (Fly ash)-and

dust from roads as a result of heavy vehicles movement.

= =4 4 4 -5 8 5 -9 -2

Detailed consultation and public participation results have been discussed in chapter
seven of this report.



CHAPTER THREE
3.0 PROJECTDESCRIPTION, PHYSICAL ENVIRONMENT AND LAYOUT PLAN

3.1 Development of Kibos Sugar and Allied Industries

Given that Kibos Sugar and Allied Industries has other upstream projects namely the
sugar plant, the cogeneration plant, the paper plant and the distillery plant whose waste

generated is problematic to handle, the company has proposed utilization of waste and
by-products generated from these to manufacture bio -fertilizer hence adding value
instead of being disposed of into the environment. The wastes are from the following
processes:

3.1.1 The Sugar Plant

This is the initial plant commissioned by the group in 2007 to manufacture sugar. The
main material input is sugar cane and brown sugar for consumption is the main product.
In the process of manufacturing sugar, a number of by products are produced namely;
bagasse, filter mud, fly ash, molasses and waste water. Handling and management of
these by-products poses serious challenges not only to the environment but also to the
health of the entire ecosystem. In mitigating the negative impacts of one of the waste
stream (Bagasse) the group set up the cogeneration plant.

3.1.2 Co-generation Plant

The co-generation plant was set up to provide energy and steam needs to the sugar plant.

The plant utilizes bagasse waste from the sugar mill. However, this co-generation does
not exhaust all the bagasse generated and therefore, challenges of handling excess
bagasse which was dumped in the open fields arose as is the same with all sugar factories
in Kenya. Challenges of leachate to the environment during the rainy season and fine
fibre fly coupled with the risk of fire during the dry season posed more environmental and

health challenges. These challenges informed the construction of the paper plant to
consume the excess bagasse.

3.1.3 Paper Plant

The establishment of a paper manufacturing plant to use the excess bagasse was mooted.
The Kibos Paper and Packaging Plant Ltd was established for the production of brown
Kraft paper from both virgin pulp (bagasse) and waste paper procured externally to make
paper and packaging products. This provided a solution to bagasse disposal in the open
fields. Currently, the demand for bagasse within the group outweighs production and
therefore, the group is buying bagasse from other sugar factories for internal use both as

fuel and raw material for the paper plant.



3.1.4 Molasses Distillery

The setting up of distillery to consume molasses waste/by-product from the sugar plant
to manufacture ethanol as the main product and other industrial alcohol products was the
fourth project by the group. From the distillation process, spent wash comes out as
residual product in wastewater. At Kibos distillery, first, this spent wash is anaerobically
digested to produce biogas which is fired in the boiler as a source of fuel and the excess
flared. The final discharge from the digester (vinasse) is the most polluting liquid solution.
Currently, the management of vinasse at kibos distillery is by lagooning which has a
negative impact of possible percolation into the ground water and bad oduor. Part of the
Vinasse diluted with water and transported to Kisumu Water and Sewerage Company
(KIWASCO)open lagoons for natural treatment and ultimate disposal.

Figure 3.1: A schematic diagram showing a representation of symbiotic

relationship at Kibos distillery plant.
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3.2 Current Problematic Wastes

Three current waste streams are presenting a big environmental challenge for KSAIL.
These are



) filter mud from sugar clarification
(i) boiler ash from the co-generation plant, and
(i)  spent wash (vinasse) from the distillery.

3.2.1 Filter mud

For every 100 tons of sugarcane crushed about 3 tons of filter mud cake is left behind as
by-product/waste. Filter-cake which is also called filter mud is a solid residue obtained
from the filtration of s ugarcane juice. In some sugar industries, filter mud is disposed of
as garbage, or used as fertilizer, whether as raw material or by converting it into compost.

For a long time, Kibos has been using the residual filter mud for application in the sugar
plantation. However, this type of waste takes sometime to biodegrade, can be smelly and
if it rains, water is leached into the surface or ground water.

Conventionally, filter press mud contains considerable amount of organic matter and
mineral elements required for plant nutrition, filter m ud has already been utilized as a soll
conditioner and fertilizer in several countries, including Brazil, India, Australia, Cuba,
Pakistan, Taiwan, South Africa, and Argentina.

Table 3.1: Physical properties and chemical ¢ omposition of Sugarcane Press
mud:

S.No. Parameters Value

1. pH 4.95 %
2. Total Solids 27.87 %
3. Total Volatile Solids 84.00 %
4. C.O.D. 117.60 %
5. B.O.D.(5 days at 27°C) 22.20 %
6. Organic Carbon. 48.80 %
7. Organic matter 84.12 %
8. Nitrogen 1.75 %
9. Phosphorus 0.65 %
10. Potassium 0.28 %
11. Sodium 0.18 %
12. Calcium 2.70 %
13. Sulphate 1.07 %
14. Sugar 7.92 %
15. Wax and Fats 4.65 %

From above analysis, Press mud containsa sizable quantity of macro and micro nutrients,
besides 20-25% of organic carbon. Press mud is also rich in potassium, sodium, and
phosphorous. It is a rich source of phosphorus and organic matter and has a large
moisture content, which makes it become a valuable compost fertilizer if composted and
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mixed with other nutrient rich materials such as ash rich in Phosphate and vinasse a by
product from the molasses fermentation and distillation process.

3.2.2 Boiler ash

Sugarcane bagasse ash produced from co-generation of electricity is another waste
stream that presents an environmental compliance problem to Kibos. The ash has
previously been used as a filler material on roads or mixed with filter mud and spread on
farms as a soil conditioner. This is not a sustainable method of managing this residual
waste.

3.2.3 Vinasse

Vinasseis generated in copious amounts as wastewater that presents a big threat to the
local water bodies pollution. Vinasse is high in pollution load (approx. BODs of around
4,000mg/l and COD of around 30,000mg/l) even after anaerobic treatment in a bio -
digester. It is very difficult to treat in conventional treatment systems t o achieve the
Kenya effluent discharge standards of BOD-30mg/l and COD-50mg/I.

Vinasse is rich in organic matter and mineral elements i.e. Sulphur, Nitrogen,
Phosphorous, Potassium, Calcium and Magnesium as shown in table 2.

Table 3.2: Vinasse Applica tion and Nutritional Levels

Vinasse Rate and Nutrient Contribution to Soil

2471 A/Ha
Vinasse rate 20,000 Lt/Ha 8,094.000 It/Ac 5,284.02
gal/Ha
Analysis Range % Rate amount (Kg) Rate Kg/Ac
Solids 8.5% 1,700 688
Organic solids 0.035% 0.07% 700 1,400 283 567
Nitrogen 0.08% 0.1% 16 20 6 8
Phosphorous 0.01% 0.03% 3 5 1 2
Potassium 0.50% 0.75% 100 150 40 61
Calcium 0.15% 0.20% 30 40 12 16
Magnesium 0.15% 0.18% 30 36 12 15

3.3 The Proposed Bio -fertilizer Factory

The above three waste streams are expected to be managed by establishing a Bio
Fertilizer factory that feeds on these wastes as raw materials. The Bio-fertilizer plant shall
utilize the by-products from the sugar plant (Boiler ash & filter mud) and the spen t wash
from the distille ry as the primary raw materials to make organic fertilizer. These process
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by-products have been identified as outstanding problematic effluent streams to the
environment.

The concept of using waste from one production process as a raw material for another is
called Industrial Symbiosis. Industrial Symbiosis is a Circular Economy tool for
transitioning towards Green Growth. Engendering symbiotic activities between firms,
brings about sustainable resource use at the inter-firm level, minimizing the input of virgin
materials and concurrently eliminating waste.

Industrial Symbiosis involves inter-relationships between industrial processes executed by
usually single industries, such as the physical exchange of materials, energy, water and
by-products, to create shared benefits. The use of IS can confer competitive advantages
to firms and improves their overall environmental and economic performance.

In the proposed project, KSAIL group plans to utilize the filter mud, boiler ash and vinasse
available from the group companies in the manufacture of cost effective and quality
fertilizer by blending with Phosphate rock from Uganda and Tanzania, imported Urea,
DAP, NPK, and Sulphate Ammonia (SOA).

To date, the group is engaging the Toyota Group under their company Toyota Tsusho
Fertilizer as the preferred partner. It is projected that the fertilizer production will be at a
rate of 40,000 tons capacity per annum expandable to 170,000 tons per annum.



Figure 3.2: Schematic Presentation of the Proposed Fertilizer Plant
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3.4 Proposed Plan Layout

The proposed project will be developed on land owned by the Chatthe Group. The group
proposes the construction of a Go-down to house the production plant and associated
blocks. The project comprises the following:

3.4.1 The Godown
I. The import storage where the raw materials are received 1 size 120.00 x 80.00
x 12.00meters high.
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il. The Factory Building where the materials are transformed into fertilizers size
120.00 x 80.00 x 12.00meters high.

iii. The Finished Product Storage where the manufactured fertilizer is stored wait ing
for transportation to the clients.

3.4.2 Associated Blocks
I. The two storey Kibos Fertilizer Administration Block size 20m x 12.00m (250m2)
il. Kibos Fertilizer Administration Offices 9ze 3000 x 1500 (450m2).
iii. Kibos Fertilizer Ltd. Time Office size 13.620 x 8.100 (110.3m2)
Iv. The Ablution Block 3000 x 1500 (450m2).
V. The terrace, parking, security wall.

3.5 Structural and Stability Arrangements

The proposed development is on a deep black cotton soil with a low load -bearing strata
prone to flooding. In consideration of the above factors the Structural Engineer has
provided for a thick gravel compacted fill overlaid with an impervious Gauge
1000polythene sheet and a concrete floor size 1.200 meter thick reinforced with BRC
mesh 142A is casted over the entire floor of the Godown.

The 2.1 Ton crane gantry conveyer steel, columns spaced at 6.000m centres along the
whole length of the Godown. The Reinforced Concrete in alternative two is prefe rable as
it provides stiffness at the base of the columns of the Godown.

3.5.1 Sanitation inthe  Godown

The high roof will ensure more fresh air in the manufacturing area. The large doors,
windows and roof ventilators enhance fresh air circulation and natural light in the whole
Godown. The aluminium latticed roof frame and roofing cover steel plates are easily
accessible for repair.

The rain water collection is well arranged and disposed of to the ground by Reinforced
Concrete Gutters.

3.5.2 Adminis tration Office (480m  2)

This is a two storied building with overall size 20.000 x 12.000 x 2. The structural design
is based on structural framework carried by column bases Reinforced Concrete beams
and Reinforced Concrete floor and stairs.

The column bases are 1.200 x 1.200mm x 200mm thick, the Reinforced Concrete column
are 200 x 300mm reinforced with 4No D16 laced with D8 rings at 200mm centres. The
Reinforced Concrete Beams are 200 x 450mm reinforced with 3No D16 at the bottom and
2No D16 at the Top bound by D8 rings at 200mm c.c. The Reinforced Concrete floors
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are 150mm thick reinforced with D12 steel across the main span @ 200mm and D10
distribution steel at 250mm c.c..

Shear Steel across the beam are 2.000 long across all beams and external leams. The
top beams are 300 x 200mm reinforced concrete beams with 3No D12 and 2No D12 laced
with D8 stirrups at 200mm centres.

The stairs of 1200mm wide with reinforced concrete using steel 7No. D12 along the flight
and D10 @ 150mm c.c. across the stars. The concrete is casted to give 150mm waist
where the steel is fixed.

3.5.3 Ablution Block
The ablution block is size 30 x 15 meters designed for ladies and gents, the facility
provides for the following: -
The Gents have:
I.  20No. Waste Hand Basins.
i. 6No.WCs

iii.

iv.

V.

Vi.

Vii.

viii.

The Ladies have

i

ii.

iii.

2No Disabled

2No. Stores

10No Showers

6No Urinals
2No Lockers Rooms
1No Janitor Closet

6No. WCs
2No Disabled
12No Showers

iv.  2No Lockers

v. 20No. Waste Hand Basins.
vi.  2No Stores
vii.  1No Janitor Closet

3.5.4 Office Block
The area is 30.000 x 15.000m

Foundation and Walls

Reinforced foundation and walls for construction in poor strata, and prone to flooding is

adopted. This consists of excavating in plinth area 200mm deep. All external walls to be

200mm thick and partitionwallstobe150 mm and 100mm and reinforc
Iron in alternate courses.
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The top Reinforced Concrete Beam to be 200x 300mm reinforced with 3No D12 at the
bottom and 2No D10 at the top binded by D8 Rings at 200mm c.c. The strip foundation
to be reinforced with 3No D16 and laced with D10 at 200mm centres.

A ground beam 300 x 200mm to be cast along the foundation reinforcement 3No D12,
2No D12 at the bottom. The entire plinth to be filled with gravel and compacted to a
height of 300mm above ground level. Polythene gauge 1000 to be spaced over gravel
with 150mm lapses to stop ground water seeping up the concrete floor.

A BRC mesh 142A to be spread to cover the plinth area. The 150mm concrete floor to
be casted in whole floor. The Roof frame is then built and covered as specified. All doors
and windows frame are fixed in place the walls are plastered and 0.047m thick floors
screed as specified ready for the next cover. Fix ceramic floor tiles to all walls and floors
as indicated. Paint the ceiling and walls as directed.

3.6 Electricity and Steam

Electrical power and steam will be provided to the Fertilizer plant by both Kenya Power &
Lighting Company (KPLC)and from the co-gen facility at the Sugar Factory.

3.7 Water

Adequate clean water will be provided by Kisumu Water and Sewerage Company
(KIWASCO) through the Kajulu Water Treatment Plant not far from the project site.

3.8 Security

The whole Go-down is provided with electric Perimeter Fence and one Security Gate. The
floor is roughly finished to provide a non-stop surface. The large doors and windows
provide escape route in case of fire.

3.9 Waste

The Chatthe Group has contracted NEMA registered waste water and solid waste
managers who periodically collect all wastes from the company premises for disposal into
the City waste receptors.

3.10 Architectural and Structural Drawings

The site layout, structural layouts and other drawings are attached in the Annexes.
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CHAPTER FOUR
4.0 PROPOSED PROJECT ALTERNATIVES
4.1 Alternative Sites

The setting up of the bio -fertilizer plant is meant to solve the pollution problems arising
from residual product streams from three industries that are already in operation; the

sugar mill, the bagasse co-generation plant and the molasses distillery. Consequently, the
Bio-Fertilizer plant will need to be integrated with the sugar mill, the co -generation plant
and distillery. The option of another site is not feasible.

4.2  Technology Alternatives

KSAIL has three problematic waste (residualproduct) streams that need to be managed
in order to address her environmental challenges. As explained in Chapter three, these
are vinasse (distillery spent wash), bagasse boiler ash and press mud. The method of
managing these residual product streams is mainly determined by DSW. It is rich in
nutrients and therefore has a high potential for recovery of useful products. Treatment of

distillery spent wash (DSW) is challenging because it is present in large amounts of water,
has excessive pollution load (BOQ: 40,000-50,000mg/l; COD 90,000-120,000mg/l), and
high quantity and presence of an obstinate compound, melanoidin. About 70% of

pollution from the distillery is attributed to DSW. Because of this, the Kenyan effluent

discharge standards (30mg/l BODs and 500mg/l COD) cannot be achieved by the
biological treatment techniques available.

The best technol ogical approach is O6zero di
processes such as biemethanation, multiple evaporators, drying, composting followed by
land application, fertilizer blending or incineration and co -processing. It is important to
note that already KSAIL has in place a biomethanation process. To achieve maximum
efficiency and cost-effectiveness, these technologies are normally undertaken in
combination for the treatment of the DSW and to help in regulatory compliance. For this
project, six (6) project alternatives have been identified. The selected alternative is 6.
i.  Project Alternative 1: NO project Alternative
ii.  Project Alternative 2: Potash recovery
iii. Projed Alternative 3: Bio-methanation, land application
iv.  Project Alternative 4: Bio-methanation, secondary biological effluent treatment,
composting
v. Project Alternative 5: Bio-methanation, multiple effect evaporator, composting
vi.  Project Alternative 6. Bio-methanation, multiple effect evaporator, dryer,
granulation, fertilizer blending (recommended).
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All these technological alternatives must be preceded by pre-treatment including
screening and equalization. The details description of the above project alternative s are
covered in the sections that follow.

4.2.1 Alternative 1: NO Project Alternative

The NO project alternative implies that the current state remains with boiler ash

continuing to pollute the air, press mud polluting the land and DSW being stored in

temporary ponds. This is not desirous and as it will pose serious threat to the adjoining

aguatic and terrestrial habitats as well as the human environment. Moreover, from the

orders given by NEMA, the company isunder pressure to find a lasting solution to these
environmental challenges.

4.2.2 Project Alternative 2. Potash Recovery

Recovery of potash (potassium oxide) is one of the technology alternatives that would be
realized by incinerating DSW. Application of potash on land will close the potassium
nutrient cycle. The process would entail neutralizing raw DSW with lime and then filtering.
This is further concentrated to about 60% solids in multiple evaporators. The resultant
thick liquor is burned in an incinerator and converted into ash. The ash contains
approximately 37% of potash as potassium oxide. The ash is leached with water to
dissolve the potassium salts, neutralized with sulphuric acid (H.SQi) and evaporated. The
potassium salts crystallized in a crystallizer.

The international estimates are that a distillery discharging 300 m2 of DSW per day could
recover 3 tons of potassium as potassium oxide (K>O), 5.34 tons of potassium sulphate
(K2SQw) and 1.2 tons of potassium chloride (KCI) per day. Thus, Kibos that discharges
about 20m3 of DSW per day will recover Kibos Distillery can recover 200kg/day of
potassium as potassium oxide, 356kg of K:xSQs and 80 tons of KCI per day.

Disadvantage of alternative 2
I. It will not address the problem of filter mud and boiler ash
II.  The market for the recovered produ cts has not been explored

4.2.3 Project Alternative 3: Bio  -methanation and Land Application
Biomethanation:  After screening and equalisation, the DSW is sent for anaerobic
digestion (bio-methanation) in a bio-digester. It is important to note that in Kibo s, the
anaerobic digester is already in place. This process reduces BObto 4,000-5,000mg/l and
COD to 30,000-40,000mg/I respectively.

Land application:  After bio-methanation, the digestate from the bio -digester is diluted
with water and let out on land f or agriculture. The application on land must be done using
closed irrigation piping system and the application must be controlled. International
standards require a buffer zone of 200m between the land and water source.
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Disadvantage

i) This process is consicered inefficient with respect to water use and the digestate
will still carry high organic pollution (BODs) as well as inorganic salts causing
serious problems of ground water, surface water and soil contamination.

i) Direct land application could change the physical, chemical and biological
properties of the soil if not applied scientifically (technical supervision required)

iii) The small land holdings of outgrowers pose a limitation and including the
impracticality of having to transport the aqueous DSW over lon g distances

iv) It is not o=possible to have a piping irrigation system as the cane growing is not
from a nucleus estate

v) Lastly, this project alternative will not solve the problem of press mud and boiler
ash that are currently a big environmental challenge to Kibos

4.2.4 Project Alternative4: Biomethanation , Secondary Biological Effluent
Treatmentt hen Composting

4.2.4.1 Biomethanation

Like alternative 2, this alternative will, after screening and equalisation, have the DSW
channeled into the anaerobic digester for bio-methanation. KSAIL already has a bio
methanation system in place so this stage is already taken care of. From the results of
the biomethenation digestate analysis done by NEMA, the biomethanation is able to
reduce the BOD:s to 4,000-5,000mg/l and COD to 30,000-40,000mg/I respectively.

4.2.4.2 Aerobic Treatment:

The post anaerobic treatment stage still has high organic loading and is high dark
brown in colour, hence it is generally followed by a secondary, aerobic treatment to
further lower BODs and COD. Three aerobic treatment methods that can be considered
including; activated sludge process, trickling filter and rotating biological contactor.

4.2.4.3 Activated sludge process:

The most common wastewater treatment is the activated sludge process. Activated
sludge treatment is regarded as a suspended growth process due to microbes being
suspended in the water. The activated sludge process and its variations utilize mixed
cultures. This process is the most common biological method for the wastewater
treatment use in industries and municipalities. The most important component in this
process is the use of an aeration tank, wherein micro-organisms are mixed with
incoming wastewater. The activated sludge process contains three component parts,
such as

0] an aeration tank (reactor) where micro -organisms grow
(i) a clarifier, which is responsible for the liquid -solid separation and
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(i)  a recirculation system for transporting recovered sludge back to the aeration
tank. Organic materials are biodegraded by being in contact with micro -
organisms within an aerobic environment.

4.2.4.4 Trickling Filter (TF).

Trickling filters are an aerobic treatment system that is applied to wastewater to eliminate
the organic material present in them. This system operates by micr o-organisms that
attach to a medium to ensure the removal of organic matter. Trickling filters are also
called attached-growth processes. Filters contain fixed or rotating distributor arms that
spray DSW wastewater over media or rock that are covered with a biological layer of
slime. Due to the open spaces existing between the rock and other media, the process
allows air to circulate through and consequently keep it oxygenated. The slime layer
mainly consists of bacteria and algae but various other organisms (protozoa and metazoa)
are also present that have the ability to break down the organic matter. Micro -organisms
within the biofilm metabolise organic material into relatively harmless products.

4.2.4.5 Rotating Biological Contactor (RBC):

RBC is a biobgical process used for the treatment of carbon-based wastewater and is
characterised as an attached growth process. It consists of a sequence of closely spaced
circular plastic disks, which are partly submerged into a tank filled with untreated
wastewater. Discs usually consist of lightweight, high-density plastic materials. Microbial
films develop on the surface of the circular disks which move through the DSW
wastewater as they rotate. Micro-organisms degrade organic material while being
submerged in the wastewater and are provided with oxygen when the disks rotate into
the air. RBC has similarities to the activated sludge and trickling filter treatments but the
biofilm process is the principal feature of this treatment option. Advantages of RBC over
fixed film processes include less land area requirement, fewer complications with noise
and odours, the process control is less complexand high removal rates of Biological
oxygen demand (BOD).

4.2.4.6 Composting.

The final effluent from the secondary aerobic treatment system then undergoes bio-
composting through a method of activated bioconversion, whereby heterotrophic
microorganisms act on carbonaceous materials the effluent. Composting the final effluent
together with boiler ash and press mud or other orga nic municipal waste generates good
guality bio-manure rich in potassium. Composting enables the degradation of obstinate
coloured organics and reduces BODR. In the composting process, under aerobic
conditions, thermophilic biodegradation of organic wastes at 40-60% moisture content
occurs to form relatively stable, humus-like materials.
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Disadvantage
|.  Aerobic treatment : Although aerobic treatment systems like the conventional
activated sludge process are presently practiced by various molassesbased
distilleries to achieve significant reduction in COD, the process is energy
demanding and the color removal is still unsatisfactory.

Il. Composting : Composting needs huge land area that is not available within the
KSAIL industrial site. Regular availability of organic matter is difficult since
sugarcane growing is often seasonal. Composting is also time.consuming given
the rapid solution needed to solve the current environmental problem in Kibos .

4.25 Project Alternative 5: Biomethanation , Multiple Effect Evaporato r,
Composting or Incineration

4.2.5.1 Biomethanation

Like alternative 2, this alternative will, after screening and equalisation, have the DSW
channeled into the anaerobic digester for bio-methanation. KSAIL already has a bio
methanation system in place so this stage is already taken care of. From the results of
the biomethenation digestate analysis done by NEMA, the biomethanation is able to
reduce the BODs to 4,000-5,000mg/l and COD to 30,000-40,000mg/l respectively.

4.2.5.2 Multiple effect evaporation

Dewatering through of DSW (12% solids, 88% water) in Multiple Effect Evaporators
removes water to form Condensed Molasses Solubles (CMS) (50% solids, 50% water).
The evaporated water undergoes condensate polishing and is recovered for use in steam
generation.

4.2.5.3 Composting.

The dewatered DSW is bio-composted by activated bioconversion together with boiler ash
and press mud or other organic municipal waste to generate good quality bio -manure rich
in potassium. Composting enables the degradation of obstinate coloured organics and
reduces BOD. In the composting process, under aerobic conditions, thermophilic
biodegradation of organic wastes at 40-60% moisture content occurs to form relatively
stable, humus-like materials.

4.2.5.4 Incineration or co -proc essing

The alternative to composting the dewatered DSW is incineration or co-process in cement
kiln as a substitute for incineration. Therefore, KSPCB is promoting the co-processing of
the sludge in the cement kiln as a substitute for incineration. Co -processing will have
many benefits in terms of distillery waste such as, destroying the waste at very high

temperature of around 1200-14000C, energy content of the waste gets utilized, inorganic
content gets fixed with clinker, so no residue is left behind, ac idic gas gets neutralized
since raw material in cement kilns is alkaline in nature, and it conserves resource and
energy

18



Disadvantage

i) Composting : Composting needs huge land area that is not available within the
KSAIL industrial site. Regular availability of organic matter is difficult since
sugarcane growing is often seasonal. Composting is also time.consuming given
the rapid solution needed to solve the current environmental problem in Kibos

i) Mutiple Effect Evaporation  : Though it is considered to be very efficient in the
treatment of DSW, it is highly energy intensive and expensive. Also, incineration
of the dried sludge is also associated with extra cost and risk of air pollution.

i) Cement factory : There is no cement factory nearby Kibos

4.2.6 Project Altern ative 6: Bio -methanation , Multiple Effect Evaporator,
Dryer, Granulation, and Fertilizer Blending

Alternative 6 was considered to possess the train of processes that are the ideal cost
effective, efficient treatment and environmentally sound. The alternati ve provides a
system for combining the DSW, press mud, and to form granular fertilizer (Figure 1). It
comprises 5 steps: (i) bio-methanation (ii) multiple effect evaporation (iii) drying (iv)
granulation (v) blending. These stages are described in detail in the sections that follow
below.

4.2.6.1 Stage 1. Bio -methan ation

After screening and equalisation, have the DSW channeled into the anaerobic digester for
bio-methanation. KSAIL already has a biomethanation system in place so this stage is
already taken care of. From the results of the biomethenation digestate analysis done by
NEMA, the biomethanation is able to reduce the BODs to 4,000-5,000mg/l and COD to
30,000-40,000mg/l respectively.

4.2.6.2 Stage 2: Multiple effect evaporation

Dewatering through of DSW (12% solids, 88% water) in Multiple Effect Evaporators
removes water to form Condensed Molasses Solubles (CMS) (50% solids, 50% water).
The evaporated water undergoes condensate polishing and is recovered for use in steam
generation. The condensate from the evaporation process is recovered, polished and used
back in the process.

4.2.6.3 Stage 3: Drying

The Condensed Molasses Solubles (CMS) is spragried on dryer to convert to powder.
The dried DSW forms ingredient 3 that will go into the bio -fertilizer blending. Similarly,
the press mud and boiler ash are also dried and will comprise ingredient 2 and 1
respectively.
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4.2.6.4 Stage 4.: Granulation

The dried ingredients 1( boiler ash), 2(press mud and 3 (CMS) are separately granulated
in the granulator into pellets for utilization as a fertilizer material (K -5%, N-1%, Ca-
0.4%, Mg -0.3% and S-1%. It also contains small amounts of Zn, Fe, Mn and Cu.

4.2.6.5 Stage 5: Blending

Blending of the three types of granules comprising the boiler ash, pre ss mud and CMS is
done in a blender to give organic fertilizer. The organic (bio) fertilizer can be enriched
with other sources of nitrogen (urea and ammonium nitrate) and phosphate (phosphoric
acid). The resultis a complete N7 P11 K blend.

Already the bio-methanation plant is in place and working. So only the evaporator, drier,
granulator and blender needed; all very simple physical processes

Advantages
i) The process will get rid of the temporary DSW storage ponds
i) 1t will mop up all the boiler ash (air p ollution), press mud (land/water pollution
and smell) and all the vinasse (water pollution)
iii) This alternative will do away with the temporary storage ponds for vinasse that
generate smell on biodegradation. Consequently, the ponds will be
decommissioned.

Disadvantage

High cost of stainless steel evaporators/energy costs for evaporation (doubles steam
requirements). However, this is compensated by utilising methane from bio -methanation
to generate steam.
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CHAPTER FIVE
5.0 PROPOSED PROJECT SITE LOCATION BASELINE CONDITIONS

5.1 Project Location

The project is located on LR No. 654/52, Miwani Central Location, Muhoroni Sub-County

in Kisumu County located on points A (Latitude -0.05090 and Longitude 34.82520), B
(Latitude -0.05090, Longitude 34.82280) C (Latitude -0.05249, Longitude 34.82284) and

D (Latitude -0. 05227, Longitude34.82541). The gener
06. 80E. I't is specifically wi({KDL)vmassie$goons ne x
that are adjacent t o the Kibos-Otok Road as indicated by an Arrow in the Satellite map
here-below.

Figure 6: Proposed Project Site
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Plate 1: The Proposed Project Site where the Kibos Bio Fertilizer will be constructed

5.2  Physical Environment

5.2.1 Topography

The proposed Kibos Bio Fertilizer Factory site is located within Kibos is in Kisumu County
and Kisumu County lies in a down warped part of large lowland surrounding the Winam

Gulf, at the tip of which is Kisumu Town. East of Kisumu Town is the Kano Plains
occasionally broken by low ridges and rivers. There are some notable physical features
such as the scarps in the north, east and south. Others include the hill slopes and

piedmont plains spreading across the vast Kano Plains. Kisumu countycan be divided into

3 topographical zones namely: the Kano Plains, the upland area of Nyabondo Plateau and
the midland areas of Maseno. The Kano Plains lie on the floor of the Rift Valley, which is

a flat stretch bordered to the North and East by the esca rpment, while the upland area

comprise ridges which rise gently to an altitude of 1,835m above sea level.

The major physical features in the Kisumu County are the overhanging huge granite rocks
at Kisian and the legendary Kit Mikayi in Kisumu West Sub-county, the Lake Victoria,
which is the second largest fresh water lake in the world, the geographically famous rice -
growing Kano Plains, and lake islands (e.g. Ndere National Park which are major tourist
attraction). The granite rocks are exploited (in small scale) by the local population to
produce building ballast. While the varying types of soils and rivers deposits are mined
for building sand and baked bricks for building in Maseno and Nyakach.
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Plate 2: The Proposed site for the factory which is flat f loor land

5.2.2 Drainage

The proposed project site is about 1km away from River Kibos which is among the three
major rivers flowing into the Winam Gulf of the Lake Victoria. The other two rivers are
Nyando mand Sondu. The rivers are heavily silted, resulting in the extensive formation of
lakeside swamps. The Kano Plains, due to the structure on the floor of these escarpments
is vulnerable to flooding during heavy rains especially the lower Kano Plains and in
particular low lying areas of Nyando. Kisumu county has a long shoreline along Lake
Victoria. This shoreline is 90 km long and has more than 17 beaches all of which are fish
landing bays. Within Kisumu City, the shores have been used to put up beautiful tourist
hotels like Kiboko Bay, the Yatch Club andTilapia Beach Resort.

The proposed project site lies at a plain flat area at a relatively lower slope and since the
nearest river is river Kibos (which is used as the main source of water for the Kibos
Industries), it is likely that the same river shall be used for drawing additional water and
any surface run off from the factory shall drain to the same river. During the construction

face, most likely the water to be used will be from the same river as will be the case
during the operational phase. It wil | be important that the main raw material i.e vinasse
be store at least 200 metres away from the river Kibos.

Within the proposed project area, there is a temporal water collection dam which is
collected during the rainy season.
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Plate 3: The temporal wa ter collection dam within the proposed project site

5.2.3 Geology and Soils

The soils in the study area similar to the entire county are dominated by lake sediments,

commonly sand and clay soils. In Kano Plains the soils are dark brown and grey, poorly
drained and are generally very deep and firm. In the western part of Kano Plains are dark

cotton soils commonly associated with the swamps. These types constitute more than 70
per cent of all soil types found in Kisumu County. These soils are suitable for brick making
and sand harvesting especially at Maseno and Nyakach. The soil at the project site is a
mixture of rich black cotton and loam -clayey soils which support a rich diversity of
vegetation including trees, herbs and shrubs. These soils are deep, fertile and well
drained, with rich agricultural potential.

Plate 4: The grass, shrubs, sugar cane around the project site showing the rich
agricultural soils
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