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EXECUTIVE SUMMARY

waste management remains as one of the major development challenges globally, nationally and
at the Cpqnty level. In the year 2010, the new constitution rationalized the portfolio
responsibilities and functions of all the county government Departments. Consequently, the
County Government of Bungoma formed the Department of Water, Environment and Natural
Re§ources which is responsible for solid waste management in the County. In the year 2019,
solid waste management for Bungoma Municipality was delegated to the Bungoma Municipal
Board through a municipal charter.

_It is indicated that waste management problem is a consequence of multiple factors which
include: rapid urbanization; limited human and financial resources; weak organizational
structures; ineffective laws on waste management; failure of garbage storage, collection,
transportation, recovery and disposal systems; low public awareness; lack of a framework for
Public Private Partnerships (PPP) for the sector; and emergence of new streams of waste (e.g. E-
waste, End of-Life-Vehicles, sanitary waste) which pose new environmental management
challenges. Due to these factors, a large part of the solid wastes in the town remain uncollected.
Resultant effects include spread of infectious diseases, blocked sewers, litter in the streets and
pollution of River Khalaba and Sio through crude dumping,

The purpose of the Waste Management Plan is to guide Bungoma Municipality on sustainable
waste management by ensuring a healthy, safe and secure environment for all. The plan isa
deliberate and visionary commitment for the municipal board in the management of wastes. It is
proposed that this plan will cover a period of ten (10) years with a review at every three (3)
years. With the full implementation of the plan, it is expected that the municipality will have
embraced environmentally sound waste management technologies and best practices.
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CHAPTER ONE
INTRODUCTION

1.1 About Bungoma Municipality

The Municipality is 57.9Km? and lies within the Lake Victoria Basin, with coordinates; 000
34°00""N 340 34°00"'E /0.56667N 34.566670 E and an altitude range of 4,544ft (1,385m) above
sea level. It is fast growing as it serves as the capital of Bungoma County with a population
projection of 110,528. The Municipality has about 19,500 households with the average
household size estimated at 5 persons per household with women population being slightly
higher than those of men according to the 2009 Kenya population and housing census. The
township location which is the core urban has the highest population density of about_3,l33
persons per square kilometer due to the available business opportunities whereas Mumkoma
Location having more households practicing agricultural activities has a low density of 863
persons per square kilometer.

Bungoma Municipality is the Headquarters of Bungoma County. .The current mt_lmctpgltl;y
consists of two locations namely Township and Musikoma. Township location consists 0 The
core urban area whereas Musikoma consists of the rqral part of the mgn1c1pallt}{. tg
Municipality is also divided into electoral wards of }(anduyl Constituency covering aIx ?tlr;atﬁe
area of about 57.9 km?. The wards include; Township, Khalaba and Mum!coma. Map 1s ov o
Administrative boundaries of Bungoma Municipality. Moreover, there is a proposal to exie

municipal boundary as shown in map 2.
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All human activities generate waste which requires to be properly managed for the protection of
human health and environment while enhancing aesthetics. This scenario is particularly evident

in urban settlements which gencrate large quantities of wastes due to high human population.

The impacts of poor waste management within the County’s urban settlements are disastrous. As

such there is need for proper and efficient waste management.
Kenya Vision 2030 recognizes the need for efficient and sustainable waste management systems

to be established as the country develops into a newly industrialized state by 2030. Guided by the
Environmental Management and Coordination (Waste Management) regulations of 2006 and
other relevant legislative frameworks. This strategy provides for the guiding framework for

waste management within Bungoma Municipality. It shall guide the municipality waste
management actors by providing effective, efficient and sustainable services while utilizing

wastes as an economic resource.

e ——



Map 2: Proposed Extended Municipality Boundary
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1.2 PROBLEM STATEMENT \/

Waste generation in Bungoma municipality is mostly from the urban areas which include:

Bungoma Central Business District, Mandizini, Muslim, Mjini, Khalaba, Mauteremuko and major

residential estates like Marell, Sinoko and Kanduyi due to high population density.

Waste disposal is a challenge in the town. Heaps of garbage litter the markets, Bus park and
residential areas especially in the Mjini and Mandizini informal settlements.

The town has several garbage collection sites located in Mjini, Mandizini, Kanduyi, Chebukube
market and the Bungoma main stage. However, the number of garbage collection sites is low
relative to the large population. The collection points are also poorly maintained and waste

segregation is non-existent.

Municipality remains a major challenge as the municipality has

Disposal of waste in Bungoma
dequate disposal sites nor established a modern waste

not gazetted and designated proper or a




management facility. There exists no sanitary land fill in the municipality which is the minimum
environmental standard set for a disposal site.

Bungoma municipality faces an enormous challenge in providing adequate public sanitation,
sewage disposal and refuse collection facilities. The main waste water disposal methods include
the sewerage system, septic tanks and pit-latrines. A section of the CBD has access to the sewer
line which is underutilized due to the low number of connections.

The sewers constructed in early 1960s are in very poor condition and need to be replaced. Very
low flow is received at the treatment works due to the low number of sewer connection within
the municipality. This flow is further compounded by water supply situation within the town.

1.3 JUSTIFICATION
Bungoma municipality has experienced increased urban population in the recent past resulting
into increased waste generation. Currently there is unstructured waste disposal in municipality
leading to harvadous waste disposal in the town, inefficient and uncoordinated waste collection.
Disposal of waste remains a major challenge as the municipality has not gazetted and designated
proper and adequate disposal sites nor established a modern waste management facility, There
exists no sanitary land fill in the municipality which is the minimum environmental standard set
for a disposal site. Therefore, there is need for development of integrated waste management

plan.

1.4 PURPOSE OF THE PLAN  V/

The purpose of Waste Management Plan is to guide the Bungoma Municipality on sustainable
waste management by ensuring a healthy, safe and secure environment for all. The Plan is a
deliberate and visionary commitment for the municipal board in the management of wastes.
The guiding principles of this Plan are as follows:

v' Sustainability

v' Inclusivity

v Efficiency

v’ Safety

1.5 SCOPE OF THEPLAN ./

The scope of this plan covers the entire Bungoma municipality of an approximated area of 57.9
km2. The plan entails the following:

1. The management and minimization of waste that will be collected, streamed, diverted,
processed or treated and recycled.

2. The management of waste that will be disposed off at a licensed, regulated landfill site inside
the Municipality’s boundaries or any other waste management site under its direct control.



- g):‘rlfl(:/;dugl's remdmg or visiting thp Municipality and entities doing business or providing
y private, public or community service requiring waste management services.

4. All service providers operating in the waste management industry.

5-6;216 tm:pag;ment and regulation of all waste that may include liquid or fluid wastes which are
g_ o ‘]3 in the municipality with special provisions for the handling, processing, treatment and
isposal of hazardous wastes as well as waste generated by the health services industry.

6. The. regulation of waste crossing the Municipality’s boundaries to ensure proper management,
recycling and control of all types of waste.

1.6 OBJECTIVES v’

The overall objectives of this plan are:

1. To establish a basis for a plan and regulatory frameworks on integrated waste

management.
2 To enhance environmental protection from waste pollution.
3 To establish a sustainable integrated waste management system based on community

support and PPP approaches.
4. To raise public awareness on sustainable management of wastes in Bungoma

municipality.

ION AND MISSION OF THE WASTE MANAGEMENT PLAN IN

1.7 VIS
BUNGOMA MUNICIPALITY.
VISION v
A thriving healthy, safe, secure and sustainable waste management system.
4

MISSION

To create a sustainable, safe and efficient waste management system.

- B T N TR R Un——



CHAPTER TWO

2.0
CURRENT SITUATION OF WASTE MANAGEMENT IN BUNGOMA

A st MUNICIPALITY

Khalaba Mut;;’;;ﬂ l?unggma‘mmiqipalig is mostly from the CBD, Mandizini, Muslim, mjini,

populati;m — uso and major residential estates like Marell, sinoko and Kanduyi due to high

ot bozed manug. Tﬁme of thg wastes from the rural part of the municipality is used as

dissosel ground.’ . The wastes in urban areas is collected every day and disposed at the counties

Soli i : :

reoslil(;ie“?sfe disposal is a cha‘llenge in the town. Heaps of garbage litter the markets, bus park, and

Fh t ntia hareas, especially in the Mjini and Mandizini informal settlements.

b kO:vn as several garbag; collection sites located in Mjini, Mandizini, Kanduyi, Chebukube
ilr e and the Bungoma main stage. However, the number of garbage collection sites is low

relative to th‘e large pgpulatmn. The collection points are also poorly maintained and waste

segregation is non-existent. The county’s Department of Environment is in charge of solid waste

collection and collected waste is transported and dumped at the mwanda dumpsite.

Table 20: Projection of the Total Waste Generation in Bungoma Town

WASTE CHARACTERIZATION | 2009

Residential waste 105 17 £71
Market waste 2% a2 38
Commercial waste 26 32 48
Medical waste Q.28 0.3 0.4
Total 157.28 191.32 28748

sauice: Niie Bash nfththe- Sio-Malaba-Make kit Yatorshod Mavagement Shady
ted is collected. This indicates that the county

Approximately 10-20% of the total waste genera fes
government does not have sufficient capacity in terms of manpower and facilities to carry out

effective solid waste management in the town. o |
initiative integrated solid waste

However, the county government has initiated a rapid result initia
management program to deal with the garbage and litter menace in the town. There are also

plans for waste compaction and rehabilitation of the mwanda dumpsite.



Figure 1 Mwanda dumpsite

Waste transportation in the municipality is largely basic — open trucks and tractors. The
inadequacy in transportation modes has led to littering and open dumping making waste an
eyesore particularly plastics in the environment. The municipality also faces the challenge of
lack of enough waste collection trucks whereby one truck serves the whole municipality.
Frequent breakdown of trucks has led to inconsistency in collection as per schedule leading to

accumulation of waste in the designated areas.

Figure 2 Open Collection truck
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2.1 WASTE DISPOSAL
Disposal of waste in.Bungoma Municipality remains a major challenge as the municipality has
not gazetted and designated proper or adequate disposal sites nor established a modern waste
magagement facility. There exists no sanitary land fill in the municipality which is the minimum
environmental standard set for g disposal site.

Figure 3 Undesignated waste disposal in Marell Estate

The following is a breakdown of the major categories of solid waste generators: -

1. Retail Agri- markets

Hotels and restaurants

9

Wholesale and retail outlets
Manufacturing

Financial, educational institutions
Other offices

Construction waste

Food, kitchen and garden waste Scrap metals

s  Construction and demolition

NAaWw AW

= Agricultural waste
= Automotive waste (oil, tyres, eand of life debnis
vehicles (or vehicle parts) s  Medical waste

» Paper and cardboard * Sewage sludge

s« E —waste = Battenes, expired chemicals and

phammaceuticals




The n?ost common forms of solid waste generated in the municipality is the organic waste which
is mainly generated at household level and agricultural produce/food markets, hotels and
restaurants. Inorganic waste such as E-waste, plastics, glass bottles, construction waste and junk
:::sztiiso produced but in low quantities. Public and private health facilities generate biomedical

The waste characteristic is estimated to be as enumerated in the table below:

Table 1: solid waste characterization

Type of waste Percentage
Organic 51%
Plastics 11%

Paper and paper products 9%
Glass 5%
Metals 2%
Inerts such as sand, rubble, dirt etc. 4%
Others (totally mixed waste at collection) 18%

Source Bungoma Urban Local Development plan

2.2 LIQUID WASTES v
Bungoma municipality faces an enormous challenge in providing adequate public sanitation,
sewage disposal and refuse collection facilities. The main waste water disposal methods include
the sewerage system, septic tanks and pit-latrines. A Section of the CBD is connected to the
Sewer Line which is underutilized due to the low number of connections. Outside the CBD a

combination of septic tanks and-pit latrines are in use.

Sewerage services are provided by NZOWASCO. The Bungoma sewerage system was first
constructed in the early 1960s and primarily served the central commercial area. The sewers
drain by gravity to newly constructed treatment works, commissioned in 2002 which have a
design capacity of 1,350m3/day.

The sewerage network comprises of approximately 11.5 km of UPVC pipes and covers
approximately 80% of the central commercial area. Few households are connected to the system
due to the topographical conditions. Currently there are 568 sewer connections in the bungoma

municipality which is quite low given the growing size of the town.

The sewers constructed in early 1960s are in very poor condition and need to be replaced.
However, the sewers constructed in 2002 are in good condition. The Bungoma sewage treatment
works is located at the south western edge of the municipality. Commissioned in 2002, the works
form a waste stabilization pond system with a design capacity of 1,350 m3/day (dry weather
flow). The works consist of an anaerobic pond (5,060m3), primary ponds (2*23,350 m3),

9



secondary ponds (2*6,750 m3) and maturation ponds (2*6,735 m3). Very low flow is received at
the trgatment works due to the low number of sewer connection within the municipality. This
flow is further compounded by water supply situation within the town.

Figure 4 Sewerage Treatment Works(Lagoons) in Khalaba

10
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Map 3: Existing Sewer Network
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2.3 LEGAL FRAMEWORK, POLICIES AND REG[\I?ATIONS.

2.3.1 INTRODUCTION
Laws and policies are relevant as they indicate the desired development goals of the formulating
institution as well as the means of achieving the goals. Each legislative body provides relevant

institutional guidelines that relate to the process of waste management. On the other hand,

institutions are agents of policy implementation. An understanding of the relevant policies and

institutions helps to ensure proper coordination and implementation of any given plan.

Bungoma waste management plan is linked to various laws and policies which include:

2.3.2 Constitution of Kenya 2010
In the Constitution of Kenya 2010 Article 42 on the Environment provides that - —Every person
has the right to a clean and healthy environment, which includes the right
¢ the environment protected for the benefit of present and future generations through

(a) to hav
particularly those contemplated in Article 69; and

legislative and other measures,

11
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(b) to have obligations relating to the environment fulfilled under Article 70.

gart 2 of the fourth Schedule in the Constitution of Kenya explicitly provides that the County
overnments shall be responsible for; refuse removal, refuse dumps and solid waste disposal.

2.3.3 The Environmental Management and Coordination Act (EMCA), 1999

) (Revised 2015)
Secflon 3 of EMCA, stipulates that, “Every person in Kenya is entitled to a clean and healthy
environment and has a duty to safeguard and enhance the environment”.
The act in Section 9, Section 86 and Section 87also provides for-
a) The standards of waste including such as handling, storage transportation, segregation
and destruction of any waste.

b) Prohipition of handling dangerous waste
¢) Classification and management of hazardous and toxic waste
d) Transportation, licensing of waste transporters and waste disposal sites

2.3.4 Environmental Management and Coordination (Waste Management)
Regulations of 2006
In the Responsibility of the Generator, Regulation 2 states that, “Any person whose activities

generate waste shall collect, segregate and dispose or cause to be disposed of such waste in the
manner provided for under these Regulations”.

Regulation 5 on the Segregation of waste by a generator states that, “(1) Any person whose
activities generate waste, shall segregate such waste by separating hazardous waste from
nonhazardous waste and shall dispose of such wastes in such facility as is provided for by the

relevant Local Authority”.

2.3.5 The Occupational Safety and Health Act, 2007
The Occupational Safety and Health Act, 2007 Part IX, Chemical Safety, Section 83 Subsection

[V states that at every workplace where chemicals or other toxic substances are manipulated, the
employer shall develop a suitable system for the safe collection, recycling and disposal of
chemical wastes, obsolete chemicals and empty containers of chemicals to avoid the risks to

safety, health of employees and to the environment.

2.3.6 The Public Health Act, 2012
The Public Health Act Revised Edition 2012, Part 126. Rules under Part, The Minister, on the

advice of the board, may make rules and may confer powers and impose duties in connation with

the carrying out and enforcement thereof on local authorities, magistrates, owners and others as

12



to—(d i ;
0—{(d) the drainage of land, streets or premises, the disposal of offensive liquids and the
removal and disposal of rubbish, refuse, manure and waste matters.

Secti - i i
ection 118 - What constitutes nuisance-1. The following shall be deemed to be nuisances liable
to be dealt with in the manner provided in this:

fvaa:;;;(a?kag stsérriet‘;,“:ad Oll' any part thereof, any stream, pool, ditch, gutter, watercourse, sink,
cesspit soi,l-pi - \:v atl er-closet, ;arth-closet, privy, urinal, cesspool, §oak-away, pit, sepucltank,
slon e ash-p e aste-pipe, drain, sewer, garbage receptacle, dust-bin, dung pit, refuse-pit,
bsinion o} e ?ned'r n‘;an;_re heap so foul or in such a state or so sgtugted or constructed as in the
e ical officer of health to be offensive or to 'be injurious or dangerous to health.
nlry ' at any noxious matter, or waste water, flowing or discharged from any premises,
erever situated, into any public street, or into the gutter or side channel of any street, or into

any or watercoqrse, irrigation channel or bed thereof not approved for the reception of such
discharge constitutes to be a nuisance.

Section 126 - Rules under Part, The Minister, on the advice of the board, may make rules and
may confer powers and impose duties in connection with the carrying out and enforcement
thereof on local authorities, magistrates, owners and others as to—part (d) the drainage of land,
streets or premises, the disposal of offensive liquids and the removal and disposal of rubbish,
refuse, manure and waste matters.

2.3.7 The County Governments Act, 2012
Section 120, Tariffs and pricing of public services, subsection (3) A tariff policy adopted under

subsection (1) shall reflect following guidelines — part (h) promotion of the economic, efficient,
effective and sustainable use of resources, the recycling of waste, and other appropriate
environmental objectives.

2.3.8 The Environmental (Impact Assessment and Audit) Regulations, 2003
This regulation defines "waste" includes any matter prescribed to waste and any matter whether
liquid, solid, gaseous or radioactive, which is discharged, emitted or deposited in the
environment in such volume composition or manner likely to cause an alteration of the
environment.
Part IV - The Environmental Impact Assessment Study Report, 18. (1) A proponent shall submit
to the Authority, an environmental contents of impact assessment study report incorporating but
not limited to the environmental following information - (f) the products, byproducts and waste
generated project;
Part V - Environmental Audit and Monitoring 36, (2) an environmental audit report compiled

under these Regulations shall contain - (b) an indication of the various materials, including non-

manufactured materials, the final products, and by products, and waste generated.

13



2.3.9 THE WATER ACT 2016
AN ACT of parliament to provide for the regulation, management and development of water

resources, water and sewerage services, and for other connected purposes.

In the Part I section 10 sub section 2 it outlines national resource water strategy that shall
provide governments, plans and programmes for the protection, conservation, control and
management of water resources.

2.3.10 URBAN AREAS AND CITIES ACT NO.13 OF 2012
According to this ACT solid Waste management is the one of the functions that was delegated to

the municipalities. Therefore, municipalities have to come up with policies, plans and

programmes for management of solid wastes.
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CHAPTER THREE

3.0 STRATEGIC AREAS AND PROPOSED ACTIONS
Based on the baseline surveys; existing literature on the County, community and stakeholder
consultations and existing municipal/ county development plans, policies and laws, the IWM
plan was done through a rigorous process and Seven (7) prioritized strategic areas were _
identified. The Seven (7) strategic areas to be implemented in the next 10 years of this strategic
plan include: -

1. Waste Reduction at Source
2. Waste Recycling and Composting
3. Incineration and Waste Recovery
4. Planning for a Sustainable Waste Management System
5. Institutional and Organizational Reforms
6. Capacity Building, Environmental Planning, Education and Awareness
7. Management of Hazardous and Special Wastes:( E-Waste, Medical Waste)

Pyramid 1: Waste Management Hierarchy

Avoid
Reduce
Re-use
Recycle

Process/
Treat

desirability

Landfill

decreasing volumes to landfill
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Details of each of these strategies are outline below:

3\.}1 WASTE REDUCTION AT SOURCE
" ;lsltce;:)e;l?;t;cl)ir;sa: :gurf:e is the first priority in the ISWM hierarchy. In this plan, source
oy l;Jcmg the voh.xme of waste at the §ourcd po'int Qf generat‘ion by changing
i g p;ocess. It includes mcfnporatmg reduction in the design, manufacture,
i mCI,Ude v:{lseto productts and packagmg. 'Ot'her 'terms that may be.used t'o mean source
v thé aste prevention and.“_IaSt? mm.lmlzatlon, Source reduction objective is to
arpount of materials the municipality will produce and the harmful environmental
effects associated with their production and disposal. It includes:

>

‘(-’
>
>

Reduced material use in product manufacture

Increased useful life of a product through durability and ease-to-repair

Material reuse

Redu(?ed/ more efficient consumer use of materials and increased production efficiency
resulting in less production of waste.

Source reduction will offer several opportunities for cost savings for the municipality
management which include direct savings on waste collection, transportation and disposal costs.

Specific actions proposed are outlined below:

v

Waste Reduction Strategies and actions Source reduction legislation: Source
reduction legislation should be reviewed in order to provide guidelines on the following:
& County Government/municipality procurement and purchasing requirements

& Packaging requirements and guidelines

& Labeling guidelines

& Business licensing and reporting requirements on waste management

& Banning garden and farm waste from disposal in the municipal disposal ground to
encourage composting at the source.

& Banning specific types of packaging (especially unstandardized plastic bags) for items
bought from the supermarkets, shops, kiosks, markets, hardware shops, etc.
Economic incentives: Introduce both economic incentives and disincentives to

encourage source reduction. Proposed possible economic incentives include the

following:
& Fund research and development of source reduction and education programs in

collaboration with public Universities in the region (like Kibabii and masinde muliro

University of Science and Technology Universities) by postgraduate students or

postdoctoral works. For example, there is need for life cycle analysis of all products in
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the market. The results should be formulated into waste management policy briefs for

easy utilization by the County Government.
- SUPP‘_)ﬂing short term waste management and recycling t
at technical colleges targeting youths, disabled and marginalized individuals.

# Establish waste business centers to act as waste exchange points, Waste exchange is
v\’/h'er v th.e waste product of one process becomes the raw material for a second process.
This is Sfmilar to using pre-consumer recycled material in a product. It represents & way
of reducing waste disposal through reuse for that which cannot be eliminated.

& The County Government /municipality should sponsor programs or create
opportunities for volunteer programs such as neighborhood recycling workshops.

& Developing source reduction measurement standards and improved product designs to

ensure value addition to final products.
# Funding other materials reuse programs and businesses
# Provide grants and annual prizes to recycling businesses, €.g. for motor vehicles,

electronics, scrap metals, etc.
& Provide prize recognition for businesses that embrace wast

especially plastic waste
4 Providing grants, prizes and incentives to schools and other learning institutions who

have put in place measures to reduce waste paper generation at source.

Proposed economic disincentives include the following: -

& Creating local taxes/ charges that reflect disposal costs of packaging
& Increase charges for disposal of product that can be recovered at source and reused
& Instituting volume-based rates for all waste collection programs. All large waste

generators to pay more.
Annual waste audits: W

echnology training programs

e reduction at source,

aste audits or assessments are the keys to successful source

reduction programs in Bungoma municipality. They will involve assessing the material
flow through an institution or businesses and preparing accounting for the amount of
materials purchased, used, recycled and disposed off. This should be integrated to the
National Environment Management Authority (NEMA) annual Environmental Audit of
businesses by making it mandatory for the municipal board Management receiving copies
of such audit reports as a feedback mechanism. The municipal Directorate of
Environment should develop work sheets and guidelines that will help in guiding waste
audits by various institutions and businesses in the municipality.

Selective purchasing: municipal management offices, organizations, institutions, and
individuals should be educated and required to preferentially purchase products that are
durable, reusable, and repairable; buy in bulk; and avoid purchasing single-use products.
It is important for solid waste, environmental, and purchasing officials at all levels of
municipal management to work together in planning, implementing, and monitoring

source reduction programs. Reduction strategies for local industries: Bungoma
municipality has some light industries. These include textile at Wekelekha TTI, bakery
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and Bu.ema quarry site. Also present in the main industrial area are large scale factories
for maize milling. Other small industries are active in tailoring, making of handicrafts,
housing and construction materials,

Proposed source reduction strategies for local formal and informal industries
include the following:

+ Designing products and packaging with durability, reuse, and ease of repair in mind.

* Initiating "in-house" source reduction programs at company facilities Reduction
Stl:ategies for offices, institutions and businesses: Proposed source reduction strategies for
private and public offices, institutions and organization and local businesses within the
municipality include the following:

% All businesses, offices and institutions in the town to develop and integrate source
reduction internal policies.

-l-‘ Promoting of copy double sided (back-to-back) printing in all offices, cyber cafes,
printing and photocopying bureaus.

% Use of electronic mail among all staff of institutions/ organizations. Ensure all staff
have access to email address.

% Install online systems that use bulk Short Message Service (SMS) among staff of the
County and other institutions will help local institutions and businesses to increase
overall efficiency, reduction of waste paper generation, office space for storage of
documents and overall operation costs. The system will further reduce advertising,
environmental education/ awareness and billing costs, and also improve on emergency
notifications. Bulk messaging will let the County Government /municipality deliver SMS
messages on waste management, reduction, recycling, etc. to all residents almost
anywhere in the County.

& Circulate only one copy of printed material (memos, documents); use routing slips
indicating who should read it and who has already seen it.

& Establish central physical and on-line document and file storage areas and systems.

& Reuse paper that has been printed on only one side for different purposes.

& Promote eco- shopping, i.e. the reuse and return of packaging materials

& Establish waste exchanges through the proposed waste business centers.

& Encourage businesses to sell items in reusable containers.

& Shops and supermarkets to provide items in bulk (with discounts) and encourage
shoppets to buy in bulk to reduce packaging waste.

& Supermarkets and businesses to provide shoppers with incentives to reuse packaging
materials like bags, cartons, boxes, etc.

+ Municipal Environment Directorate to appoint waste reduction programs coordinator.

& Promote donation of household items like old clothes, utensils for re-use rather than
disposal to dumpsite. This can be done through material exchange/ reuse information
programs. Material exchange is where the Municipal managers bring together residents
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]who .would like tQ discard any unnecessary or unwanted items with residents who are

Ookfn.g for used items in good condition. This could be done monthly or quarterly at
municipality-wide level,

Source reduction campaigns:

S.om.'ce reduction programs aimed at consumers and residents can achieve
Slgfnficant benefits. An aggressive source reduction campaign for the
residential/consumer sector involves using a variety of approaches in addition to
regulatory tools. Decision makers can consider using the following:

% Economic incentives such as wei ght-based garbage fees for all generators, subject to
PPP involvement.

% Environmental Education programmes in all Schools, Churches, Mosques, and
Institutions.

* Provision of technical assistance and promotions aimed at increasing participation in
source reduction activities like plastic paper bags reduction programs. This should mainly
foster reducing the number of plastic bags emerging from major supermarkets (e.g.
khetias, Naivas etc.) in the municipality in agreement with the municipal by-laws.

% Promotion of backyard composting practices especially in Schools, high income areas,
Hotels, Hospitals (kitchen waste only), and other Institutions that produce large amounts
of organic waste.

# Educate the public on waste reduction legislations and best practices.

&Reduction of Plastic Waste: Plastic bags have a number of advantages over their
substitutes. As a result, they have, through the years, replaced traditional and paper
(khaki) bags and secured a firm place in the consumer economy of today including within
emerging urban centers and hence the fastest growing component of the waste stream.
They have also a number of good environmental qualities. In this regard, some studies
have documented reduced generation of solid waste, reduced emissions to water and
reduced energy consumption in the production of plastic bags as compared to paper bags.
However, an assessment of their environmental impacts cannot be complete without
consideration of their total lifecycle repercussions, especially end-of life impacts. It is
estimated that over 200,000 plastics bags (2 bags per family) are generated daily
(73million/ per year) from Supermarkets and informal Shops in the City. The vast
majority destined to end up in the environment, clogging sewers and drains, act as
mosquito breeding grounds, blight of landscapes and trees, polluting soil and water,
posing a danger to aquatic life and causing death to livestock when inadvertently
consumed. Plastic bags take a long time to degrade. Community consultations indicated
that flimsy plastic bags are also associated with ,,flying toilets”, another growing concern
in slum settiements like mjini, Khalaba and Muteremuko and others. As a result, concern
has been expressed from the public at large. According to the banning law published in
March 2017, municipal management should work with all major supermarkets and shops
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in the municipali

iy ipality and reduce the number of plastic bags used to package items for
This is in li i -

recycle. Hi;i:;:;:;;?g“;cm‘ll‘; of plastic waste management: re-use, reduce, and
increase jobs in the recyclingg(i uV: k ?‘lso b pasiertn sallect atd pefpele. T W
sarnpaign s geared at tmplor ali) sector for .mummpalfty res@ents. The Khetias
siokond It iesanbic b ploring shoppers to consider allowing their shopping to be
addiion, & dication & gs, used carton.s and ba.les instead of plastic or paper bags. In
(AMRE%) e n 1s made by Khetnas_Holdmgs to Africa Medical Research Foundation
redicing the cons:y pu.rchase of a‘Khetlas re-usable bag. All these are efforts geared at
balieves the mp.tlon of plastic bags by 85% in the long run. Khetias management

: es that the plastics war can only be won through an aggressive, ambitious,
integrated, focused and sustainable approach geared at sensitizing end users and shoppers
to adopt a more responsible attitude by refraining from the use of plastic bags and opting
to use reusable bags. On the other hand, over the past five years, campaigns to reduce the
use of plastic bags in the East African region have been gathering pace. In the year 2017
the‘East African Legislative Assembly (EALA) passed the Polythene Matenials Act,
which is supposed to impose levies on producers and consumers of plastic bags. It is
estimated that manufacturers of plastic bags in Kenya currently employ thousands of
people directly since there are many people engaged in the distribution network,
performing different jobs ranging from transportation to sales in the streets near markets.
However, the EAC Polythene Materials Control law is yet to be implemented. The some
of the above successful initiatives could be replicated by the municipal management to
reduce waste generation.
& Monitoring and Evaluation of Source Reduction: Monitoring by the municipal

Directorate of Environment should be an integral part of source reduction programs.
Although standardized methods to measure source reduction have yet to be developed,
d with source reduction and integrating them into the decision-

tracking the costs associate
making process is essential to developing accountability. Monitoring will also facilitate
evaluation of programs for efficiency and identifying other possible source reduction

measures and program revisions. For example, close monitoring programs with major
Supermarkets management will provide information on the number of plastic bags that

have reduced over time.

RECYCLING AND COMPOSTING v
by which materials otherwise destined for disposal are separated at

d, and remanufactured or reused. This is increasingly being adopted
method of managing municipal waste and source of income for the
rated, a well-run recycling program can diverta
| and business waste from disposal and can help

3.2 WASTE
Recycling is the process
source, collected, processe
by urban communities as a _
urban poor. Whether publicly or pnvatel_y o!)e
significant percentage of municipal, institutiona

20




to con.trol waste-: Management costs by generating revenue through the sale of re-cyclable
materials. Public support for establishing recycling programs continues to increase in Kenyan
tc?\vns. For ‘the recycling and composting programs to succeed, the municipal management must
aim at contl{lually providing consistent stream of high-quality (free of contaminants) recovered
@te ma_tenals that meet the standards of the market place and limit health risks to workers
involved in the sector and therefore consider an upstream sorting of the recyclable waste.

The strategies proposed are categorized into two: recycling and compositing.

v Req.’cling Strategies: Establishing an effective recycling program presents major
administrative and political challenges to the municipality. For a successful program,
strategies proposed and procedures should be continually reviewed and adjusted
according to evolving conditions and changing community needs and waste
charact.eristics. The recycling program proposed uses systems approach. Proposed
strategies are:

» Promote Reducing, Reusing and Recycling of waste (3Rs) approach: It is

Y

Y

expected that this will lead to the development of appropriate infrastructure to
facilitate waste separation and recovery at source, promotion of incentives as well
as formalizing informal waste entrepreneurs in the municipality. To facilitate the
waste exchange between industries and to market re-usable materials at the waste
Centers, a computer-based Waste Exchange Platform (WEX) should be
established. The WEX shall provide a database on the wastes available at the
centers (industry waste as well as post-consumer wastes) and operate on current
marketing practices. Once the Centers are in operation, individuals as well as
businesses and industries can sell re-cyclable/re-usable waste to the Centers. The
Centers should initially accept only inorganic re-cyclable that have already been
separated at the source from municipal solid waste generated by residential,
commercial, institutional or industrial sources. The Directorate of Environment
will prepare an investment proposal to secure private sector participation.
Characterization of re-cyclables in terms of volumes and accessibility: Should be
undertaken by the municipal Environment Directorate once every year to obtain
planning statistics and changing trends in waste characteristics.

Assess and generate sustainable political support: Municipal Environment
Directorate should engage community and elected leaders at the Ward and Unit
levels to get their support in source separation, willingness to pay for the waste
management services, management of community facilities like transfer stations/
skips/ waste collection containers.

Cooperative marketing: Joint/ cooperative marketing of re-cyclable material can
enhance marketability by increasing the volume of material available to buyers
and consumers. Organize waste materials sellers, pickers and small re-cyclers/
artisans into cooperatives. The purpose of the cooperative movement will be to
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?:ln}: a‘;;zslz 5;”’6; ;n };i:j(crs and small scale/ informal re-cyclers in the municipality
bathccuint ve i o s0 market th'e1r 'wastc mater}als and re-c;fcled products at
fodyelers ;3 cira ed prices. ESt?b]lShlng coqperatlves, waste ;)‘lcl.(ers, selllers and
it o The cumvent _the middlemen maj (?rly from Naxrob'l city an'd increase
o i an-d - coope'rat.lve 'should also provide we':lfare s_er.v.lces for its .
il e de }{J to dignify 1nfo'rma-l waste re-cycling activities. Cooperatives
Tevslores .ave clear organizational structures and annual plans should be
' y registered members. These cooperative(s) should be benchmarked

Wlfh‘ Suf:cessful similar cooperatives in Colombia, Brazil, Argentina, Mexico,
Philippines, India and Indonesia where the members of the cooperatives have
bene'ﬁtted from increased incomes and profits. The PPP approach proposed
herein shall provide opportunities for cooperatives in the sector to render services
for a fee, such as the collection of wastes and / or re-cyclables, street sweeping,
composting operations and materials recovery facilities. The incorporation of
small-scale waste actors into formal IWM programs and the awarding of
contracts to waste management cooperatives can save the municipality money
while providing a steady income to waste pickers and small re-cyclers.

> Assessment of markets, market structure and market development strategies for
re-cyclables: The above proposed cooperative through the technical support of
the municipality Management to undertake annual assessment of markets and
market development strategies for re-cyclables. The county
government/municipality shall endeavor to secure stable, reliable markets by
basing marketing decisions on a clear understanding of the re-cyclables market
system and sharing decision making among waste sellers, county government
officials, the public and other relevant private sector actors. Assessing markets
should involve identifying, profiling, selecting and contracting buyers.

> Appropriate waste management technology for collection and processing: Target
to undertake recycling at small and medium scale using appropriate technologies.

v Design of storage containers/ facilities: A three color (Green, Red and Yellow) waste
separation system at the point of generation or source is recommended where it will be
possible: Proposed color-coding options for waste segregation/separation in the County

of Bungoma

GREEN: Organic / Wet/ bio-degradable and compostable waste (mainly food wastes)
YELLOW: Inorganic Materials/ Dry waste (waste paper,
s materials/ Others (Clinical waste generated at the homes,

glass, scrap metals, plastics)

RED: Hazardous/ dangerou
batteries, pampers, expired chemicals and drugs, etc.)
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g:‘;ede‘il.gn&sne and type of storage facilities must clearly distinguish the 3 colours and this must
>galized by county laws. Various designs, sizes and types of containers are recommended as
mftlmed elsewhere in this strategy. When small amounts of waste generated a single container
with three colours or plastic bags of different colours should be designed and legalized by the
county government for households. For institutions, different containers with different colour
f:odes are recommended as the most appropriate facilities. These colour system/codes should be
lmplemen'ted through a municipal-wide campaign and environmental education awareness

sy s.tcm, piloting, exhibitions and demonstrations using all forms of media by targeting all city
re51‘dents, students, etc. Mandatory waste separation at source and recycling regulations with
option and flexibility are recommended for this strategy to work in the short and long run. Siting
of collection points and options for preparing recyclables for collection. Collection from the
communal/ village points is recommended to be contracted locally to a community group of
youths or women or a cooperative of waste management actors like waste pickers.
Recommended options for preparing re-cyclables for collection will depend on individual
community/ estate needs and circumstances that are appropriate.

The options recommended include the following:
& Source separation using the 3-colour system (Green, Red and Yellow)
& Curbside collection for multiple-family dwellings/ Apartments or gated estates

& House-to-house/ door-to-door collection

» Start-up plan and commencement of re-cycling programme: The municipal management
in partnership with various stakeholders should start with a voluntary or pilot re-cycling
program and use information and experience gained from it to plan for a large-scale re-
cycling program, The first step will be to select one Unit in High, Medium and Low
estates to pilot the waste segregation and re-cycling programs proposed in a period of
about 6-12 months. Piloting can also be done in one Unit per Ward depending on
availability of funds. Then, the municipal management shall use lessons learned and roll
out a mandatory re-cycling program throughout the Municipality.

> Implement education and publicity program: The whole range of the system proposed
should be implemented through a municipal-wide campaign and environmental
education awareness system, piloting, exhibitions and demonstrations using all forms of
media by targeting all municipal residents and Tertiary Institutions. The proposed
section of Environmental Planning, Education and Awareness (EPEA) within the
Directorate of municipal Environment should take a leading role in the implementation
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| EZ Zd:::tt;::&’;dp‘r’sz::ty program. Program publicity, promotion, and education must
Vg itori :
CT;?;T::;%:;‘E’E‘::]“Z“O" (M&E): The whole program components shall be
e L (;Zd f'md evaluated at.the end of every financial year to undertake
Birvia e viil dess JUStm'entS? to achieve sgccess. The municipal Directorate of
Comptisting Plass 'eI?lign m()mto‘rTng system using indicators given in this plan.
sitod solid waste‘ _ ;: cc?mposxtmg programs should target compostable portion of
T ;'mc udmg food w?stes, waste paper products, and other decomposable
offers ec'o nomip; Sdlng organic materials can 51'gn1ﬁcantly reduce waste generated and
Uy a V}allintages for the' municipality and cc?unt?/ government since the costs
e P are high. Composting as part of recycling is the second component in
e 1eraf0hy of ISWM at source reduction. When developing and promoting a
composting program and when marketing the resulting compost, Bungoma municipal
planners and managers should stress that the composting process is an environmentally
sound and beneficial means of re-cycling organic materials not a means of waste
disposal.

Developing and operating successful composting programs in bungoma municipalities presents
several challenges. The challenges that need to be solved during the strategic period include the
following:

& Lack of waste separation at source and collection systems
% Developing markets and end users
& Inadequate or non-existing national standards for finished compost

& Lack of knowledge and experienced technical staff on composting

& Potential problems with odours
& Controlling of contaminants from composting sites

& Usually low price of sales for this strategy to succeed the composting procedures
recommended at the community/ household level.

& Collection of organic materials from the source and starting by markets where the organic part

is high
& Making of compost piles at the household and institutional centers

& Turning, monitoring and screening of final product

& Packaging and marketing of the compost
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* Utﬂ‘zf“mn of compost in agricultural farms, urban forestry, urban agriculture and
landscaping,

»

",’

Political support: Get political support for changing the community’s waste management
approacl? by the residents, MCAs and other leaders, CBOs, NGOs, etc. Most municipal
composting projects whether county or privately operated will require some county
governmental political and financial support or approval.

Composting sites: composting is recommended at the community/ household level
(Bac‘:kyafd Composting), institution and hotel backyards in small-scales. All actors must
avqld using mixed waste for composting purposes due to contamination. One of the
major advantages is the savings in transportation costs for the compost which should be
close to the markets and also for the non-compostable and non-re-cyclables wastes. A
second advantage is that the difficulty of acquiring a site is significantly reduced.
Potential compost uses and marketing: Marketing compost products is crucial to the
success of any program. Market outlets to be targeted to expand the market for compost
include crop farming applications (urban, peri-urban and rural areas), horticulture, tree
nurseries and greenhouses, parks, golf courses, soil remediation, cemeteries, landscaping
of the towns/ urban centers, surface quarry reclamation material, roadside landscaping
management, forestry applications as a top soil, office parks, new housing estates and
playgrounds. All forms of marketing strategies should be used to create market for the
compost product.

Environmental education, awareness and capacity building programs: - Establishing
an effective two-way communication process between county government, developers
and the public is crucial and public involvement in the must begin during the planning
stages. - Concerns voiced by public representatives should be addressed as early in the
project’s development as possible through video shows in various forums that include
churches, schools, radio talks, newspapers and magazines articles/ adverts, T.V.
programmes and public gatherings. - Communication with community leaders and
neighbors of composting sites should be continuous. - To ensure good relations the public
should be informed of the types of materials accepted and prohibited and the collection
schedules. A complaint response procedure will also be important to document and
respond to complaints promptly. municipal residents active in composting, planners and
managers should visit successful compost programs in Kenya and other African countries
like South Africa to benchmark and learn appropriate technologies.

Participation of the County Ministry of Agriculture: County Ministry in charge of
Agriculture will be required to take a leading role in market research, developing
compost quality standards and running demonstration projects involving of the local
farmers and give practical assistance to farmers and other users on the distribution and
sale of the compost product. Opportunity exists to enhance synergies between urban and
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ri-urb i
iral . 31;8;1“02;;; and othe.r urban sectors through multi-stakeholder consultations on
Inventory of material fure policy, planning and management.
basis for plannin erlu s available for co.mposting: This should be done on a 5-year cycle
of the quanitics i:’ TPOSfas. The 'plannmg process‘should include an accurate assessment
This will seo b -matenal. s available for processing and their composition and sources.
so help in designing waste collection and other disposal programs.

ComPOSt}“g techniques, needs and compatibility: Composting at a household or
community-level and other centers (like markets) at a small-medium' scale is
recommended. Pile, window and in-vessel composting systems are the most
recpmmended in the municipality. A successful composting program will require space,
tramefl manpower, the correct tools, good supply of quality and non-contaminated
organic materials, enough water supply and ready market for the compost. Whichever
approach is chosen, it should be compatible with existing collection, processing and
disposal systems. All composting facilities require some degree of material separation
which can take place at the source (as with source-separated programs) or at the
processing facility. Labor intensive technologies should be given priority due to
availability of cheap labor in the county.

County Government/municipality composting policy: Composting standards and
guidelines should be regulated by amending the existing laws, The county government
should explore the possibility of setting prices for compost and provide guaranteed
supply and flexible price system. The County Government should also facilitate the
process by providing permits, zoning variances/ change of user or special land use
permits for all composting and re-cycling facilities where need arises.

Budget and financing: The County government to budget for every financial year (with

an annual increment as pet the inflation rates) to support composting programs at various
levels. This can be used in constructing composting facilities at the municipal sanitary

landfill and purchase marketing and supply equipment if needed.

Monitoring and Evaluation: Routine testing and monitoring is an essential part of any
composting operation. Ata minimum the following should be ‘monitored: compo§t mass
temperatures, OXygen concentrations in the compost mass, moisture cogtent, par-t1cle size,
maturity of the compost, pH, soluble salts, ammonia, organic and volatile materials
coment: Overall, municipal management must also monitor the percentage of organic
materials being composted, employment opportunities generated, health and safety
conditions in composting sites, compost prices and general market conditions.
Periodically, evaluation records will help to identify where improvemenfs will be needed
and provide information necessary for making the operations more efficient. We assume
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that the i - :

tranSpor(t:ﬁimc waste is already in a landfill area hence avoiding additional

and all haza 3 it T},Ie other assumption is that the organic waste is already sorted out
. rdous and inorganic materials have been eliminated at the Central Transfer

Station (CTS).

The followi iti
wing conditions must be met before a final policy and executive decisions are made:
& Und T
ertake a market feasibility study for organic compost in the county and municipality

% Ensure ' : :
ot a!l orgafm.: waste is separated at the source in all the county’s urban centers so us to
get the required minimum uncontaminated organic waste material

* Ensur? that all organic waste is transported to the composting site at no extra cost to the
composting plant investor

& Draft county policies and laws that promote organic farming by using organic compost
products produced by the county government/municipality. The county government/municipality
can also guarantee to purchase a given percentage of compost for farmers and opt to provide an
initial short term subsidy to farmers that buy the compost.

& Establish quality control standards and procedures for organic approved by Kenya Bureau of

standards

3.3 INCINERATION AND WASTE TO ENERGY RECOVERY

Prioritization of Incineration for the municipal Incineration is a waste treatment process that
involves the combustion of organic substances contained in waste materials. Incineration and
other high-temperature waste treatment systems are described as "thermal treatment".
Incineration of waste materials converts the waste into ash, flue gas and heat. In some cases, the
heat generated by incineration can be used to generate electric power as will be explained briefly
below. Incinerators reduce the solid mass of the original waste by 80-85% and the volume
(already compressed somewhat in garbage trucks) by averagely 95% depending on composition
and degree of recovery of materials such as metals from the ash for recycling. This means that i
while incineration does not completely replace landfilling, it significantly reduces the necessary ‘
volume for disposal. Furthermore, incineration has particularly strong benefits for the treatment
of certain waste types such as clinical wastes and certain hazardous wastes where pathogens and

h temperatures. Incinerators may emit fine particulate, heavy |

toxins can be destroyed by hig
metals, trace dioxin and acid gas, even though these emissions are relatively low from modern
incinerators. Other concerns include proper management of residues: toxic fly ash which must be :

handled in hazardous waste disposal installation as well as incinerator bottom ash which must be

reused properly.
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One pro i TR ;
energf, is":ﬁ;“pﬁi‘;‘t’i‘;ti‘;wlﬂ;lmcmeratmg Municipal Solid Waste (MSW) to make electrical
Thrsn pollfants ca he acli);)i utants to enter the a@osphere with the flue gases from the boiler.
it However. modem ind (: 'fmd may cause environmental damage by turning rain into acid
e elagtitastat us rla.l t_echnology has solved this problem by the use of lime
R c I_’rCClpltatolrs on sr‘nokestacks. By- passing the smoke through the
acid fHom o e il acids that might be in the smoke are neutralized which prevents the

reaching the atmosphere and polluting the environment.

PlantR -
removeflci(:;,very l(')lt; energy from waste remaining after organic and re-cyclable solid waste
Maeion not likely fo be cost-effective and could therefore even be counterproductive for the
: ecovery projects. Moreover, the recent ban of plastic bags has even more reduced its
interest and benefits.

3.4‘ PLANNING FOR A SUSTAINABLE WASTE MANAGEMENT SYSTEM
T'hls strategy focuses on the planning of sustainable storage, collection, transportation and
disposal systems. Storage, collection, transport and disposal are the four essential elements of
any solid waste management system. Compatibility between each of the three stages of storage,
collection and transport is essential to ensure economic operation.

, collection and transport system,

The objective of this strategy is to partly containerize storage
th the ground at any stage of the

which does not allow the waste material to come in contact wi
collection system.

The proposed specific strategies are outlined under the following sub-headings:

Planning for Storage Facilities:

ored Waste Separation System: The municipal management should apply the following

orage facilities: Animal proof; insect proof i.e. be protective
against breeding of flies/ should have a lid, weather proof/water proof; washable; robust enough
to meet the exigencies of normal use; fire proof where it is applicable; cost effective and
affordability by municipal residents and must have the three approved colours (Green, Red and
Yellow) colours to promote waste separation at source wherever it is possible. It is
recommendable that all primary and secondary storage facilities should have excess capacity of
50% to avoid spillage at any point. The design, size and type of storage facilities should clearly
distinguish the 3 colours and this must be legalized by county laws. Various designs, sizes and
types of containers are recommended as outlined elsewhere in this plan. These colour system
should be implemented through a munici pal-wide campaign and environmental education
awareness system, piloting, exhibitions and demonstrations using all forms of media by targeting

all municipal residents and Tertiary institutions ¢tc.

Three Col
criteria to select and purchase st
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Mandato :
argently r?c:v;i;z;‘;paratmﬂ flt source and re-cycling regulations with options and flexibility are
ed for this strategy to work in the short and | n. Itisal ded

that a 3-coloured waste separation b b CERse Y PRI g
inaliding readaides ins are placed at public places and various locations

S » parks, schools, sports venues, leisure and cultural facilities and Government
office buildings, as well as public and pri e S
Directorate of Environment shall anate hOllSlflg e@es. The m‘umc:pal board of Bungf)ma
of the bins based on a numbs af con51der‘ any rs:qulred adjustments in the.number axlld locations
i s hiririy le; 1(’) factors', mc.ludmg fequests from' t?le public, pedestrian flow and
s i gk oo cyclables deposited in the b1.ns_ The m}mlmpal boajxrd f)f Bungoma F;l?ould
of wishs donastion falz: Sﬁeﬂy managemént- companies anc} Tesxdent orgamzatlt?ns for provision
i ies on each building floor to facilitate source separatlor? (?f waste by

' generators as well as broaden the types of re-cyclables collected. The municipal

environmental laws should be reviewed to ensure that the responsibility of providing standard
storage facilities lies with waste generators including all businesses and shops in commercial
areas Each business must provide facilities in strategic points for its customers. The
municipality can only provide storage facilities in public areas not covered by private businesses.
Only standard storage containers approved under the municipality laws should be used by waste
generators. Temporary and unstandardized containers e.g. oil drums, cartons, boxes, assorted
plastic bags and household containers should be prohibited. A variety of facilities may be used
for primary storage of solid waste provided they meet the minimum criteria outlined above.
Both, (1) primary i.e. individual and (2) secondary or communal storage of facilities are
recommended for the municipality. The storage volume/ capacities and type required for solid
waste should be a function of the: number of premises/ business size served; rate of waste
generation; family size/ household size; frequency of collection; nature ¢.g. portions of
organic/inorganic waste; and abrasiveness of materials €.g. glass, re-cyclable or not.
Standardization of primary storage facilities is recommended to maximize labour and transport
productivity. Standardization should be a municipal-wide policy. Three types of primary
tandardized plastic bags of three colours (Green, Yellow
and Red): Plastic bags are suitable in a number of ways — they contain moisture if they have not
been torn and they are relatively clean and easy to handle. However, they will require careful
organization to distribute by service providers based on experiences from the private sector. The

ide general guidelines to avoid alternative use of the plastics bags and

municipality must provi
limit susceptibility to tear by scavenging animals. Mass usage will reduce the cost of the bags

and distribution. Recovery of the bags is recommended so that they may be recycled into new

bags, plastic poles and other products.

standard containers are recommended: S

Plastic or galvanized _iron bins with lids: These should be promoted in middle and high income
estates, hotels, offices, commercial areas/ businesses and institutions. Capacities of 10-100 Kgs/
Litres are recommended. They should be used together with standard plastics bags to promote
hygiene standards. Wastes from large containers should be collected from source.
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Street Containers: T i ‘
ekl l:ese should l?e in the municipality, three colours at every point at strategic
M 0 use. FJontmuous clarity of the 3 colours and display of environmental
S Rtrs K e(:; is cntxcallfor waste separation in the streets. Trainers, environmental

. orcers will be required to moni t contal
e i tees q itor the usage of these street containers to

:pl:r':;;?nf‘;; ?:tl;d ::’a:iste Colle.ction: The collection system proposed here below should be
be considered wheirane way. This means t.hat a}ll of the links in the management chain should
sonpatitle, ikt y part of the system is being designed, so that all system components are

patible. Such a way, the county government of Bungoma /municipality should be able to
reach a higher collection rate.

Frequency of collection: The frequency of collection is influenced by public expectations, rate

of fly breeding and decomposition. An average and general frequency of once per week is
rccommen.ded as the minimum standard for solid waste in the municipality to reduce the cost.
However, in high waste generation spots like markets and busy hotels and other eating places,
hospitals, etc., daily collection is recommended to avoid excess accumulation and
decomposition.

Time of the day and number of collection days: Collection should be done only during the
affic jams like large cities

day (7am-7pm) since the municipality does not experience much tr

such Nairobi and Mombasa. Collection at night may be preferred by collection Crews during
seasons when daytime temperatures arc very high and the sun is very strong. It is recommended
that collection vehicles to operate for 6 days of the week (including weekends) but workers
should be entitled to off-days and over-time where applicable as per {abour and constitutional

workers’ rights. Workers can work on well-organized shifts like those used in hospitals among
medical staff to ensure a continuous public health service to the municipal residents. For

industrial, demolition and construction wastes — A big percentage of wastes from industries and
construction sites are not biodegradable so they can be collected less frequently than household

wastes, either on a regular schedule or at the request of the generator. This also applies to day

schools and other institutions without kitchen wastes.

ollection is the location at which the waste passes from

1 of the collection stakeholder. It is the interface between
time and effort required, the generator
e point of collection and must be
Ward-Unit leaders when planning
to kerbside systems to reduce

Waste collection points: The point of ¢
the control of the generator t0 the contro
d the service provider. Despite the

the service recipient an
should be responsible for the task of taking the waste to th

willing to do this work. Accessibility should be considered by
these points. Communal points should be prioritized by residents

house-to-house collection costs.

ommended secondary/ communal facilities waste

facilities: Rec
ry units should be

Stationary waste collection
her stationary or portable units. The stationa

collection facilities may be eit
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designed as cove ;

facilities and thr er:((i;)o;l::;ﬁ malde of heavy duty plastic or steel material with access/ loading

separation at source and pr. 01.1a COrr’p"’*rtm‘?nts.(Green, Yellow and Red) to promote waste

L A————— p f;ventlon of contamln:ext}on. They should be placed on concrete

should range between 0 points selected l?y Municipal Environmental Officers. Container sizes
een 0.5-5 tons depending on the waste generation rates at a particular point and

area. Station iliti
e i a(riy faclhtl.es are the most recommended for all residential areas in the municipality
residents easily drop their wastes for collection.

li:::?tl?ﬂ :(ii' municipal ?vaste and recyclables: There are various kinds of vehicles that have
oSIENe to collect different types of waste in separate compartments, but such systems are
Very expensive anc'i not suited to the economic and social conditions in developing countries. For
the bungoma municipality situation, it is better to encourage the informal or private sectors 10
collect the recyclable fraction directly from the collection points through agreed terms by the
municipality.

Street sweeping management: It is recommended that all streets in the Central Business
District and major feeder roads should all be mapped and their manual cleaning and landscaping/
beautification be done by the municipality. Streets within residential estates and industrial area
should be cleaned during the mandatory monthly clean-ups by adjacent communities as it will be
coordinated by the Municipal Environmental Officers. Schools, colleges and other commercial
institutions i.e. supermarkets should be integrated into the monthly clean-ups.

Supervision of waste collection: Supervision will be needed for increasing safety and
efficiency and for promoting good public relations. There is need of about 3 supervision double
cab pick-up vehicles for senior managers and field officers. Supervision will require official
documentarian and automation of the transport section by the municipal Directorate of

Environment.

ngerous occupation, There are many kinds of risks of
d injury shall be prioritized because it is not just a
bility but can also improve morale and motivation,

Health and safety: Waste collection is a da
infection and injury. Prevention of illness an
humanitarian duty and an employer’s responsi
reduce costs and improve service reliability.

Transportation Planning; The following factors should be considered in undertaking waste

transport planning process for the municipality:

e Transport distance and road conditions within Bungoma municipality to the disposal

grounds
o local availability and sustainability

o cost of vehicles and durability
o vehicle bodies
o waste density
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¢ waste nature and characteristics
* Waste generation rates and points
* availability of spare parts and servicing

&T]Z;tznda@i@i@ - Ve}ij!eS has been taken into account to aid maintenance system,
o ng municipality requires more than one kind of vehicle due to its two-stage collection/
er proposed system. This is due to the long distance to the proposed disposal ground. Based

on the above fa.ctors, the following combination of refuse collection vehicles will apply for
Bungoma municipality.

[ Tractors and skip loaders: Because of the widespread use and relatively low cost of
farm sractir in Kenya, the tractor and conventional open trailer is recommended for
handling areas with high generation points (hot spots) like markets, institutions, main
CBD bus park and commercial points. Tractors have longer economic lives than trucks
because of their low engine speeds and simple construction. tractors with gross vehicle
weight of 11 tons and body volume _('(_5_1_122 are the most recommended for the kind of
waste densities existing in the municipality. This kind of tractor hydraulic system will be
used for both picking up the 4-6 ton containers/ skips and for tipping the wastes without
the driver having to leave the tractor seat. To handle the proposed initial 300 skips, the
municipality requires 5-7 tractor skip loaders (full sets) to serve the municipality’s hot
spots effectively.

II.  Preparing the site: There are many factors that shall be considered when designing and
constructing a landfill site, but the primary issues are water pollution and operational
efficiency. Polluted water from the waste is prevented from reaching water resources by
an impermeable layer which may be a natural clay bed below the site, or an artificial
barrier constructed using imported clay, plastic sheeting, bitumen, or soil mixed with

bentonite.

A sanitary landfill should have the following design features: Leachate controls Utilities,
Gas Controls, Recycling drop-off, Surface water controls, Fencing Access roads, Lighting
Special working areas, Wash racks/ sanitary facilities, Special waste handling, Monitoring
Wells Structures and Landscaping Operations: Continuous compaction of the wastes in the
landfill makes the best use of the void space and promotes decomposition. Compaction and
daily covering of the wastes controls smells, insects and rats. A high standard of
management is required with strict control of the types of wastes reaching the landfill. Large
amounts of daily cover material are required, involving the excavation, transport, spreading
of this material and compaction using a landfill compactor.

Gas emissions from the decomposing wastes (mainly methane and carbon dioxide) are
collected and can be burnt on-site or sold for electricity generation if they have a commercial
value. The existing landfill compactor can be repaired and used for this purpose or a new one

purchased.
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