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FOREWORD

Hon John N Michuki EGH,MP
Minister for Environment and Mineral Resources

Chemicals play a key role in many aspects of human developméf@nya They are vital inputs to
sustainable development, medical products that save lives and increase life expgasicgesand
fertilizers thattremendously increase agriculiiproductivity. Thus, chemicals influence virtually all
human activity and yet they also are a risk to humans. Management of risks posed by chemicals should
therefore be addresséu a coherent wayat individual, local,national and global levelsWe needto

address the socieconomic advantages of chemicals as well as the risks they pose to human health and
the environment

The Government of Kenya recognizes the Johannesburg Plan of Implementation as adoptedréd the Wo
Summit on Sustainable Development in 2002 that set the goal to ensure the sound management of
chemicals worldvide by 2020. During thérst International Conference on Chemicals Management held

in February 2006, the world community adopted the Statégproach to International Chemicals
Management (SAICM) tool to achieve this godfenya has chosen to adopt SAICM as the standard tool

for addressinghe risks posedommits Kenya to address toxic and hazardoesnitals.

Kenya is in the process of establishing a policy amglegory regime for chemicals and will therefore
require an understanding @$ chemicals profile ornthe statusof chemicalsproduced, transportedised

and disposed in an environmentally sound manpar becoming wastelt is thereforecritical to
understand the nature of chemicals usgtin and those o transit in Kenya, their hazards atfe risks

they pose. It is in this context that under the guidance of the United Nations Institute for Training and
Research (UNITAR), Kenyhasprepaedthis National Chemicals Profil@®CP), aimedat assessing how
Kenya hasdevelopedthe national infrastructure fordegislation, coordination anananagement of
chemicals and their waste.

It is expected that thdevelopment oNCP will lead Kenyan institutions to improwaordinationin risk
managemenamong governmentadnd norgovernmental organizations targeted action plans. These
include phase out of leadgdsoline mercury, persistent organic pollutantontrolled substances such as
ozone depleting substances and introduction of alternativiesiitochemicals. | therefore wish to take

this opportunity to thank all those involved in the SAICM Quick Start trust Fund, the UNITAR and its
staff for patietly guidingdevelopmentoKeny adés first Nati onal Chemical

Hon. John Michuki CBS
Minister of Environment and Mineral resources
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FOREWARD

Mohamed AIiDaud
Permanent Secretary

As a step towards the implementation afaggic Approach tolntemational ChemicalsManagement

(SAICM), Kenya has formulated a Nanal Chemicals Profile (NCP)It is a comprehensive and

systematic assessment Kfe n y exidting infrastructure and capacities faranaging chemicals. It

includes information on legal, nstitutional, administrative and technical aspects cbiemicals
managementassessingk e n y capdbdity and preparedness f@AICM implementation at nationahs

well as identification of existing strengths, gaps and weaknesgbe regional leveldt is expected to

serve as an important reference documentsfgngtheningchemicals managemeirt Kenya meeting
commitments to sustainable development and mainstreaming chemicals managéfnemiipma 6 s nat i or
development processes

An interdisciplinary andnterministerial teanteveloped this profilelt carrieda situation analysis which
providedan understanding of what chemicals related activities are planned or are unitelieaya It
addressednow decisions 1@ made and what structures exist tlmaerseesinput into chemicals
management. Based oniglit has been possible to identify the problems, causes and contributing factors
that pose challenges that should be addres$kd. profile has provided informatio on the key
ministries/agencies in the field of chemicals management, their respective mandates, the type of activities
they undertake and existing coordination mechanigims.next step is to determine the nature and role of

a possible coordination meatiam on intemministerial coordination of chemicals managemémiority

actions addressing international commitment to chemicals management, awareness creation and
emergency preparedness have been identified as priority.issues

Implementations of the recommendations of the profile f@rmaadystarted with NEMA commencing
formulation of chemical regulations. This will address the lifecycle of chemicals from imports, transport,
use and disposal whehey become wasteThe Ministry will ensure that chemicals management is
mainstreamed in all developmeattivities This Ministry is pleased to have involved all the key
stakeholders in chemicals managementievelopng this profile as a first ste@nd will fully commit

itself to developing interministerial coordination, SAICM policy and its implementation

Mohammed Ali Daud
PERMANENT SECRETARY




EXECUTIVE SUMMARY

The current population oKenya is estimated aB8.18 million. This populationis wngangedin in

agriculture, manufacturing and services are the major consumers of toxic cherAgatsulture

domi nates Kenyabs economy accounting (with forest
of the largestconsumersof chemicalsfollowed by manufacturing with13%. The informal sector in

Kenya is large and growingurrently employs about 40% of the labor foexel uses chemicals in the
smallindustries as well as serviceBheinformal sector contains organized smsdlale and unregulated

adivities of chemicals usand it is in the activitiesvithin this sector thathe impactsf toxic chemicals

and wastesn human population and environmang mostly manifested.

Chemical Production, Import , Export and Use

Kenya is not a major producer gfnthetic chemicalsHowever there is extensiwxtraction of mineral

that contributeso manufacturingncluding soda ash, fluorspamd diatomiteand titanium prospect¥he

major toxicchemicals ar@aot relatively significant iquantityand are ths classifiedas inthe categoryf

all othercommodities. Thenain manufacturing enterprises both large and small represent an estimated
6% of the GDP. The transport and energy sectorpesechemicalsand petroleum producenddispose
generate toxic wste service stationsgarages etcThe energysector includes chemicals as& power
generation using fossil fuels, batteries, oil, refrigeration/metal treatment etc

Priority Concerns Related to Chemical Production, Import, Export and Use

There have ben several cases of poisoning in industries, farms and in alcohol consumption. Thus
chemical risks are clearly manifesh number of public institutions and the private sector have
established and participated imational chemicals safety @wordinatirg mechanism,.

Ministries, Agencies and Other Institutions Managing Chemicals

There are many institutions mandated to manage various aspects of the chemmaikelifEhekey ones
are Department of GevnmentChemist PestControl Products Board , W Resources Management
Authority, National Environment Management Authorfdccupational Health and Safety Department
Kenya Medical Research Institute, Kenya Plant Health Inspectorate Setgcelhey have high
specialization but do not consult an@miote synergy even on issues common ta thandate

Relevant Activities of Industry, Public Interest Groups, andthe Research Sector

Chemicals and hazardous wastes issues are generally sufficiently complex as to raise considerations that
go far beyond th environmental domain and the mandate of UNEP. The endfpoisdund chemicals

and hazardous wastes management will always be human health. In general, dealing with chemicals and
hazardous wastes issues through environmental institutions is a reflefctlua function performed by

the environment as a vector of chemicals into humans. The management of chemicals and hazardous
wastes will need a truly crosectoral approach if it is to be sustainable. Furthermore, the full engagement

of industry is requied to ensure sustainability and to remedy the current perception that there is an unjust
disconnect between those who profit from, in particular, the production and marketing of chemicals, and
those who bear the cost of protecting the environment andrhiesdth.

Inter -ministerial Commissions and Coordinating Mechanisms

The NCP observes that Chemicals management framework comprises laws on chemicals, pesticides,
environment, health & safety, physical planning, waste management, water, etc. Therer dagvetbea

general nature with an impact on chemicals management, e.g. laws on import and expert, laws on traffic
movement trafficRole of coordinating mechanism is to facilitate coordination among ministries, address
issues of overlappublication & potential conflict, mediate & resolve conflicts , Provide a forum for
policy dialogue, serve as a network for information exchange and perhaps be a forum for consultation

10



Data Access and Use

If information gathered is not disseminated then the aiogathering such data is wasted. It has observed
that institutions dealing with chemicals and chemical related programs are not maximizing the benefits of
the data they collect. Data becomes obsolete fragmented and inaccessible to users. Effestatemfo
systems for chemical users are an important means of ensuring that chemical poisoning and
environmental pollution due to misuse and mishandling does not occur. This would only be possible
through the cooperation of various governmental agencidasiries and concerned citizens. The most
common form of information dissemination is currently distribution of printed material especially from
Intergovernmental @anisatios in ChemicaManagement (IOMC) With the exception of libraries and
documentabn centers, very fevother institutionskeep them inan organizedeasily retrievable form.

There is need to maximize on internet and institutional websites.

Technical Infrastructure

There are many institutions handling issues of chemical risks. Mamywhell trained manpower but are

ill equipped to receive and disseminate it. Many now have online service and have the capacity to receive
and distribute information electronically. The Pesticides Control Product Board has a working
arrangement for thexehange of information within governmental institutions and members of the
Pesticide Association. The University of Nairobi Chemical Information Network has an organized data
exchange program among academic professional on chemical information butessaniécon risks and
hazards. In all these institutions, there are no mandate conflicts but overlap especially collecting data on
food and food contamination. Electronic data exchange iseristent within regulatory institutions.
Whereas there is onipg research, data collection and analysis, information sharing is minimal.

International Linkages

Kenyahas takerhe following actions tgenerally managehemicals and reduce their hazartifias

acceded to most of the multilateral environmentat@gents on chemicalgnd expects to

prioritize sound chemicals management across sectors, institutions and policies in the Medium
Term Expenditure Framework (MTEF). This is expected to accelerate the enforcement of the
national legislation arising froitme domestication of MEAs especially, with regard to safer
chemical programs in the industrial and services sector

Awareness andJnderstanding of Workers and the Public

Workers safety issues are one of the greatest threats in agriculture and indusiiy. donnection,

workers need to be educated on the dangers they are exposing themselves to when handling chemicals in
industries. The management and the technicians could be sensitized to ensure that the less skilled
workers handling chemicatake thenecessary safelgrecautions terotect them from the exposure such
aswear protectiveelothing. This would enhance understanding of the risks associated with chemical use
and handling at the work place Safety, Health and Environmental conswittelel beused to enhance

this. The role of the Environment Health and Safety Officers which is now an accepted management
policy could be mandated to promote this.

Available and Needfor Chemical Management

It is expected that the development of NCP will lead yéeninstitutions to improve coordination among

all key governmental and nayovernmental organizations targeted action plans. These include phase out

of leaded gasoline, mercury, persistent organic pollutants, controlled substances such as ozone depleting
substances and introduction of alternatives to toxic chemicals. | therefore wish to take this opportunity to
thank all those involved in the SAICM Quick Start trust Fund, the UNITAR and its staff for patiently

Conclusions and Recommendations
In its chapter fourteen it contains specific recommendations and priority actions

11



CHAPTER 1: NATIONAL BACKGROUND INFORMATION
1.1 National Background Information

The Republic of Keny#s located on the East Coast of Africa. It lies on the equator and is bordered on th

north by Sudan, Somalia and Ethiopia; Uganda and Lake Victoria lie to the west; Tanzania is to the South

while the Indian Ocean lies to the east. It has a total are85863 square km of which 571,416 square
km is the dry land, 11,230 square km isugmed by lakes and 2,717 is exclusively the sea territorial area
t he wor | d.&Kenyadhdst4B ethnia graugsswith adaptedrecdltures, traditions, and
practices influenced largely by climate land productivity, and biodiversity. Thesesé cultures have in

It i s

turn adapted lifestyles to their needs to survive and protect their resource heir t base. Figure 1 shows the
main features of Kenya. In August 2010, Kenya got a new constitution.
Table 1.A below gives a summary of the key physacal demographic aspects of Kenya.

Table 1.A Physical and Demographic Context

Size:585,363 Sq. Km*

Official LanguagesEnglish, Swahili*

Local Languagest2i Swahili is National Language*

Total Population38.6 Million (2009 Census)

Urban Population32.3% (under city, municipality or Town
Council)

Rural Population67.7%6

Population between-04 years42.9%

Birth Rate:36.64/1000 Population (est 2009)

Life Expectancy54.5 Years

Average Education Level Of Populatiddecondary shool*

Unemployment Rat60%*

Source: *GoK Facts and Figures 2009, KeB989 Population and housing census

1.2 Socio Economic Situation

Kenya, like most developing countries, continues to face major challenges inti@e@ury. These

include persigint and increasing poverty decline in productive sectors, unemployment, deficient

infrastructure. This situation has led to increased poverty where ovérds@he 38 million Kenyans are
estimated to be living below the poverty line. This situation dallsmacreeconomic policies which

provide for a stable economic environment fostering business confidence; encourage a vigorous industrial
sector and the development of human capital.. This would lead to an increase in demand for chemicals in
both producthn and consumption which would subsequently lead to an increase in waste generation that
is chemical by nature, and its associated treatment and disposal. Accumulation of these chemical

pollutants in the environment is a health hazard and a threat toatetmwhere the products are

expor
impacts.

t ed. Mi suse of chemical s i

1.2.1 Administrative Structure

S

a l

SO

Kenyabs

In August 2010, Kenya adopted a new constitution which ushered in a new administrativere

under this new structure; Kenya has been divided into 47 administrative counties. Fig 2. Which are
further divided into districts currently 210, which are the basis government services. They are headed

by District Commissioners. These are tiseib divided into divisions and locations headed by a district

GoKkK: Economigrofile, facts ad figures 2009
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officers and chiefs respectively. The central government implements its policies through these
administrative structures with funds allocated during national budgets and voted for by parliament
addition to these administrative structures, there is Local government structure that deals with the
delivery of services to the urban locations. It comprises of the city management, municipality and
county council and is headed by the Minister focaloxGovernment. The local governments can make
by-laws specific and relevant to their s economic, geographic and social situations of the region
under their jurisdictions. The cities and municipalities are headed by a mayor and councilors while
town andurban council are headed by chairmen who work with councilors. They key local authorities
are the City Councils of Nairobi, Mombasa and Kisumu, and the Municipalities of Nakuru and
Eldoret.

1.2.2. Populationof Urban Centers.

The size of a municipalitpopulation is significant because it can serve as an indication of the size of
industrial, agricultural, and other services which are likely to use chemitalde1.B summarieshe
administrative locations and populations of counti@sunty governmentsvill be responsible for
implementing policies of devolved government. In addition to these administrative structures, there is
Local government structure that deals with the delivery of services to the urban population. It
comprises of the city managementunicipality and county council and is headed by the Minister for
Local Government. The local governments can mak&wg specific to economic, geographic and
social situations of the region under their jurisdictions. This may involve the enterprisesraites

in such areas. The local authorities although financed by a local Government allocation from the
central government are distinct entities. The cities and municipalities are headed by a mayor and
councilors while town and urban council are heblo chairmen who work with councilors. They key
local authorities are the City Councils of Nairobi, Mombasa and Kisumu, and the Municipalities of
Nakuru and Eldoret.

1.2.3. Populationin Counties.

The size of a county population is significant becatisan serve as an indication of the size of industrial,
agricultural, and other services which are likely to use chemicals and generate waste.

Table 1.B summary of the administrative populations of counties in Kenya of 2010.

13



Table 1.B: Population of Bele in the Counties

County MALE FEMALE TOTAL
1 Nairobi 1,605,230 1,533,139 3,138,369
2 Kakamega 800,989 859,662 1,660,651
3 Bungoma 795,595 835,339 1,630,934
4 Kiambu 802,609 820,673 1,623,282
5 Nakuru 804,582 798,743 1,603,325
6 Meru 670,656 685645 1,356,301
7 Kisii 550,464 601,818 1,152,282
8 Kilifi 535,526 574,209 1,109,735
9 Machakos 543,139 555,445 1,098,584
10 Migori 499,298 529,281 1,028,579
11 Mandera 559,943 465,813 1,025,756
12 Kitui 481,282 531,427 1,012,709
13 Kisumu 474,760 494,149 968,909
14 Homa Bay 462,454 501,340 963,794
15 Muranga 457,864 484,717 942,581
16 Mombasa 486,924 452,446 939,370
17 Uasin Gishu 448,994 445,185 894,179
18 Makueni 430,710 453,817 884,527
19 Turkana 445,069 410,330 855,399
20 Narok 429,026 421894 850,920
21 Siaya 398,652 443,652 842,304
22 TransNzoia 407,172 411,585 818,757
23 Kericho 381,980 376,359 758,339
24 Nandi 376,488 376,477 752,965
25 Bomet 359,727 364,459 724,186
26 Nyeri 339,725 353,833 693,558
27 Kajiado 345,146 342,166 687312
28 Wajir 363,766 298,175 661,941
29 Kwale 315,997 333,934 649,931
30 Garissa 334,939 288,121 623,060
31 Nyamira 287,048 311,204 598,252
32 Nyandarua 292,155 304,113 596,268
33 Baringo 279,081 276,480 555,561
34 Vihiga 262,716 291,906 554,622
35 Kirinyaga 260,630 267,424 528,054
36 Embu 254,303 261,909 516,212
37 West Pokot 254,827 257,863 512,690
38 Busia 232,075 256,000 488,075
39 Laikipia 198,625 200,602 399,227
40 Elgeyo Marakwet 183,738 186,260 369,998
41 Tharaka 178,451 186,879 365,33
42 Marsabit 151,112 140,054 291,166
43 Taita Taveta 145,334 139,323 284,657
44 Tana River 119,853 120,222 240,075
45 Samburu 112,007 111,940 223,947
46 Isiolo 73,694 69,600 143,294
a7 Lamu 53,045 48,494 101,539

Total 19,192,458 19,417,639 38,61Q097
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Fig.2 Map of the counties
1.3 Industrial, Agricultural and other key economic sectors
Table 1.1C gives the summary of Kenyab6s popul ati o

for the period 2000 to 2009.
Table 1.D Growth of the Agriculture, Manufacturing, Services and the Informal Sector, 2008.

Criteria/Year 2000| 2001 | 2002 | 2003| 2004 | 2005| 2006 | 2007 | 2008
Population (millions) 304313322 |33.2|34.2|351|36.1|37.1]|383
Share of agriculture (GDP % 28.4 | 27 249 | 24.6 | 23.7 | 23.8 | 23.4 | 21.6 | 23.8

Share of Manufacturing in GDP (4 10.3 (9.7 (9.8 |96 |9.9 |10.5|10.3|10.4 |10.6

Share of services in GDP (%) 89 |96 [101]99 |10.3|10.3|10.6 |10.6|10.2

Source: CBS Statistical Abstracts, 2009

Table 1.D.2: Overview of the Industrial, Agricultural ddthing Sectors (2007)

Sector Contribution to | NO. Major products in each sector

GDP (%) ( 6 0?0
Industrial/ 10.6 264,095| Paints, Lacquers and Pigments , Agro industry (Cofl
manufacturing Milk), Construction materials (Metals (extraction, minir|

Furniture wood, ,Paper printing and Publishing, Tex
garments and Leather

Mining 0.7 6,530 Soda ash, ,Salt ,diatomite ,Fluorspar, titanium
Agricultural 23.4 340,714| Coffee, Horticulture, Sugar, Fishery, Livestock,
Fishing 0.4 400 Ocean and coasthshing Inland water fishing
Total 35.1 597.5

Source: CBS Statistical Abstracts, 2009.

% These figures do not include those in the informal sectors or those employed on a casual basis
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1.3.1 Industry

Industries or manufacturing accounted for 18.7% of the GDP in 2006/2007 making industrialization the
quickest means for generation of employment and value awldit natural resources. The main
manufacturing enterprises (both large and small) are users of chemicals and represent an estimated 6% of
the GDP. They includetanneries, textile dyeing plants, dyestuff producers, metal working and
electroplating shops.

Table 1G. Breakdown of Industrial Production by Region

Region Major Products

Central Sulphuricacid, fertilisers Plastic and leathers shoes and apparels, plastic pro
Vehicle parts, galvanized sheets, metal products

Coast Petroleum Products, @ent, Plastic and leathers shoes and apparels, p
products, Vehicle parts, galvanized sheets, metal products

Eastern .Detergents, Cement, Ceramics, Print material, Textiles, galvanized sheets,
alcohol and spirits, meet

Nairobi Basic chemicls, Petroleum Products, Cement, Glass, ceramics, Plastid

leathers shoes and apparels, plastic products, Vehicle parts, galvanized
metal products
North Eastern | None

Nyanza Sugar, ethanol, bakers yeast, lime, P.V.C products, plastic products
Rift Valley Soda ash, Fluorspar, textiles, sugar
Western Pulp and paper, sugar, Sulphuric acid , , detergents

Source: Central Bureau of Statistics: Statistical Abstracts, 2007

Table 1D.Types /No. Of Employees Where Chemicals Are Used
Industrial EstabBhments

197 49 >49 Total
Mining and Quarrying 192 2060 2292
Chemical/fertilizer mineral 1068 1327 2395
Mining and Quarrying 88 1335 1843

Table 1E. Industrial Employment by Major economic Sectors
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ISIC CODE

SECTOR NO. EMPLOYED
1 Agriculture (farm and processing) 340,714
2 Textiles 34,895
3 Wood products (Pulp) 4,663
4 Paper (Pulp and paper wastes) 8,593
S Chemicals (inert gases, oxygen and nitrous oxid| 14,649
6 Non metal (CQ, SO, Nitrates) 3,138
/ Basic meals (iron) 5,557
10 Manufacture of electrical machinery and applian| 3,024
11 Ship building and repairing 469
14 Motor vehicle Manufacture and Assembly 2,813
15 Aircraft manufacture and repair 118
17 Mining and Extraction 6,530
18 Dry Cleaning 154
19 Electricity Generation(thermal, geothermal) 10,560

A Source: Central Bureau of Statistics; Statistical Abstracts, 2007

Table 1E.2 is the detailed distribution f employees by specific manufacturing types.

Type of manufacture

No. of Employees

197 49
Tanners and Leather finishing 42
Manufacture of footwear 793
Manufacture of pulp, paper and
Paperboard 1503
Manufacture of basic industrial
Chemicals except fertilizers 812
Manufecture of paints, vanishes
And lacquers 862
Manufacture of soap and
Cleaning operations 1584
Manufacture of chemical products 499
Petroleum refineries 246

Manufacture of plastic products 1578

>49

42
900

1869
1085
2517

2920
591

6459

Total

42
1794

4421
8842
3379
5147
2310

246
8645

1.3.2 1.2.2Agriculture

Agricul tureos
However, t he

pesticides.

sector 6s

% There is yet a correct inventory of dry cleaning facilities
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Table 1.F: Breakdown of Agricultural Products by Regions, 2008

Region Major Crops Size of High Potential Productive
Areas (# of hectares)

Central Tea, Coffee, Hortictiire, potatoes, 909

Coast Fruits, Sisal 373

Eastern Coffee, tea, milk, horticulture 503

Nairobi Horticulture 16

North Eastern | None -

Nyanza Sugar, tea, milk, bananas, coffee 1,2178

Rift Valley Maze, Tea, flowers, wheat 3,025

Western Maize, sugar 6,785

Source: Central Bureau of Statistics: Statistical Abstracts,

The main agrdbased industries utilizing significant amounts of chemicals are: horticulture coffee, leather

industries, pulp and paper, pyrethrum industry.

a) Coffee Industry.

2009

Coffee pra@essing is a major industry in Kenya. There are about 100,000 hectares under coffee in
Kenya of which 30,888 hectares are plantations and the restswraldl under cooperatives.
Many estates have own factories while cooperatives have joint factortesallirnthere are about

1,200 coffee factories, located near streams and rivers. In 2008, 61,225 tonnes of coffee were
produced (Government of Kenya (3) 2009). Coffee farming is a major user of fungicides and
insecticides .The solid wastes (pulp & husks) eeused and recycled to produce manure and
briquettes respectively. Chemicals are used on the farm to control pests especially copper
oxychloride manufactured from crap copper. In the past, copper oxychloride used to be
manufactured locally but this si@ince stopped because of environmental concerns of discharging
effluent high in copper. However there are unconfirmed reports that the informal sector still
illegally produces the fungicide.

b) Tea Industry

Tea has been Kenya dtyactoantin fonafpoute24% ab export eamimgunind i
2003. Tea industry is a major source of employment with over 2 million people in direct tea
farming, manufacturing, and marketing and indirectly in retail outlets and transportation. In 2007,
tea productionwas 293,670 tonnes. Out of this 262,175 tonnes were exported.(Government of
Kenya (3) 2009). The major environmental impacts caused by the tea sector are oil pollution from
diesel oil reception facilities, fertilizers in farming activities and also manage of waste oil

from the large fleets of vehicles as tea factories are major users of furnace oil to dry the tea but
are now increasingly turning to wood and reducing reliance on heavy diesel. Focus will now be
on how they are able to control air poidurt.

¢) Sugar Industry

Kenya currently produces about 70% of her domestic consumption. There are six registered sugar
factories with annual production capacity of 58,000 tonnes and four registered sugar
refineries. The registered sugar factories Mrenias, Sony, Nzoia, Chemelil, Muhoroni (under
receivership), Miwani (under receivership). Agrochemical Food Corporation (ACFC) (Muhoroni)
produces ethanol and industrial spirit originally meant to be power alcohol from Molasses.
Mumias factory is burnindpaggasse to egenerate electricity. ACFC has a methane recovery
unit at its anaerobic ponds. The recovered methane is used to replaces fossil fuel for boiler
operations
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d) Pyrethrum

Pyrethrum is considered the environmentally sound alternativeito gpnthetic pesticides. It is

an important crop in Kenyads economy since
households. It is also a major foreign exchange earner ranking fifth after tea, horticulture, tourism
and coffee. Kenya is the leadimgrld producer of natural pyrethrum producing @36 global

annual produdeit peaked in 2002 with 174.9 tons but due to marketing failures, it is on steady
decline mainly because the marketing has not been favorable to the farmers leaving them
dissolution

e) Livestock

The Livestock Sector contributes about 10% of GDP, accounts for 30% of theéaenvalue of
agricultural commodities, employs over 50% of the agricultural labour force, and earns some
foreign exchange through exports of hides and skimisy products and canned bEeMore than

60% of the land area is for livestock production located mostly in the arid and semi arid northern
parts of Kenya. It is a major consumer of veterinary products to control livestock pests such as
East Coast fevetsetse flies, anthrax etc. These chemicals are to be found in dips and as sprays,
which on several occasions are abtsed

f) Horticulture Industry

Horticulture has continued to be one of the fastest growing sub sectors in Kenya's export sector,
growing at rate of over 7% annually. Since 2003 horticultural exports have been the leading
foreign exchange earner in the agricultural sector. In 2005, horticultural exports grew by over
19.1% over the 2004 export values. (Central Bureau of Statistics, 2007)

This continued growth is attributed to a dynamic private sector and the effective facilitative role
provided by the relevant public and private sector institutions. This has been brought about by
intensive market promotion programs implemented by thesstetkeholders.

a). Cut flowers
This is by far the most important component. In 2005, constituted 45% by volume and 57% by
value of total fresh horticultural exports. Kenya exports over 60% of its cut flowers to the
Netherlands while the rest are expartdirectly to wholesalers and retail outlets such as
supermarkets and grocers as well as other retail intermediaries mainly in Europe especially UK .
Major cut flower exports from Kenya include roses, Carthamus, cutting&lage, carnations,
staticeandalstroemeria,

d). Processed Horticultural Products
Exports of value added horticultural exports ha
been on the increase. This is as a result w
increasing demand for natural foods as health consciousness increases among the consumers both
in Kenya ad the East African region. The main products under this category include canned
pineapples, juices of mangoes, passion fruits and pineapples, canned vegetables, pickles, pastes,
jams, jellies, marmalades and preservid®e export destination for the pr@sed horticultural
products is the regional market and the European Union for pineapples and passion fruits. Great
opportunities exist in canning, freezing and drying (sun) and/or roasting. Another area that has
seen significant growth in value additiontise prepacks (consumer packs) for fresh produce
meant for supermarkets. This industry is the key contributor to employment in the informal
sector as well as steady cargo transport to Europe. This sector is a key user of fungicides and
pesticides some athich fall under international control policies

4 (Kenyalnvestment Promotio@enter Sector Profile on Agriculture).
® Inter ministerial Committee on alleged cancer cases in North
Eastern Province
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1.2.3 Small and Medium Scale Enterprises in the Chemicals Sector

Kenya has a welkstablished and growing informal sector comprising of 1.3 Million SMEs
employing about 7.57 million people and contribugbsut 18 4% of the GDP. The rapid expansion

of this sector is attributed to credit schemes through Non Governmental Organizations (NGOs) and
coopstgratives. 15% are in Nairobi and Mombasa while 12.2% are in other towns 65.% are in rural
areas.

Most of these SMEs are situated adjacent to/within residential areas, or in marginal and ecologically
sensitive zones. They lack the appropriate waste management infrastructure such as sewerage and
waste disposal services hence the significance of their negativerenental impacts. Their
technologies are obsolete or only adapted to a particular need and hence they are inefficient in use of
both energy and raw materials. The recycling sector SMEs use municipal waste as part of the input
materials leading to high¢oxicity. The cumulative environmental impacts from SMEs surpass that
from larger industries. There is need to incorporate environmental measures in management of
SMEs especially incorporating BAT and BEP guidelines and guidfritkese SMEs products
include recycled plastics, car batteriaBjminiumcans, paper, and scrap metal among others. The
sector lacks appropriate technologies resulting in production losses translating to heavy
environmental impacts, especially due to the fact that few have dorimrgnental impact
assessment or environmental audits.

1.2.4. Transport

The public services sector in the context of this chemical profile includes public service, informal
sector, building, and transport and retail trade. The main ones being retdiaifmition system,

waste treatment and waste water treatment, solid waste collection and disposal, disease and pest
control, storage, vehicle and equipment repair, maintenance etc. Although difficult to quantify, the
amounts of chemicals used encourddarethe transport, energy and waste disposal subsectors utilize

are substantial.

The transport sector includes roads, railway, roads and pipeline while the energy sector covers the
power generation using hydro geothermal fossil fuels, solar batteriedrochybon,
refrigeration/metal treatment using ozone depleting substances, etc. It is the backbone of economic
growth, employment and major foreign exchange earner. Agriculture also supporsasedo
industries. By the year 2009, the contribution afiadtural sector to the GDP had increased from

37% observed in 1964 to 46%. The sector heavily relies on the use of chemicals fertilizers and
pesticides to increase agricultural productivity and to protect crops and livestock against pests and
diseasevectors after harvest.

1.2.5 Services

Chemical use starts at home and is indicating by the following products and services:

foundries automobile service shops and gas stations;atddbattery manufacturing/recycling
chemical industries/laboratoriesaipt shops, printers, photographic processors, dry cleaners,
Vehicle maintenance items e.g. antifreeze, brake fluid, Cleaning products eg drain cleaners, spot
removers, toilet cleaners, chlorine bleach, oven cleanef€osmetics e.g. nail polish and remover

Fire extinguishers, pet care products e.g. Flea collars and sprays, Garden products e.g. herbicides,
lawn chemicals, pesticides, Insecticides and insect repellent ,Home care products eg paint and paint
stripper, wood stains, solvents, swimming pool chaisietc.

1.2.6 .Informal Sector

Micro and Small enterprises are defined in this profile as those employing 50 workers or less.
National development is largely dependent on the services of the informal sector. The sector has
shown rapid growth in the 3420 years employing approximately 3.0 million people in 1998 and 4.0
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million in 2009. It represents about 57% of the GDP. It is the second largest employer after
agriculture and a majority of the low income workers depend on it. This sector incemgy b
products, garages, hotels, vehicle repairs, furniture making and small scale manufacturing. In most
of the cases the sectoral activities are carried out by unskilled or semi skilled people in unplanned
work environments and sites such as kiosks,pteary and undeveloped facilities, residential
premises or street corners. It uses chemicals and chemical products in such a diverse and widespread
system which is not easily quantifiable but complex. It also generates complex waste streams which
are regeded as domestic solid waste. Informal manufacturing sector employs 13% while other
informal sectors employ 44%. It is notable that these sectors generate highly polluted wastes.

1.2.7 .Chemicals in trade

Trade in chemicals involves production, trans@otl use. Table 1.D above shows the key sectors
where chemicals are used. These are just estimates as the provision of information in the chemical
trade and the way it is controlled is a key determinant to chemical management and of chemical
risks. Since 204, Kenya has been under a policy of trade liberalization. Unfortunately under this
policy, there has been reduced monitoring and reporting which in turn affects data and statistics on
chemical produce, use, transport and disposal. Most chemicals ameninpot disposed through

small scale enterprises after value addition or repackaging. This happens mostly with pesticides,
hydrocarbon, paints, solvents, pigments and lacquers. Some chemicals and waste include:
Flammable eg solventsfrom chemical manaicturers, laundries & dry cleaners, metal plating,
tanneries, print shops etc

Corrosive eg acids and alkatifrom cleaning & maintenance, equipment repair, vehicle body shops
etc, Reactive eg bleaches and oxidisérom chemical manufacturers, labaraes etc ,Toxic and
ecotoxic eg heavy metals, pesticides, cyanides from metals manufactyh@ographic
processing, pesticide end users etc

The Port of Mombasa provides an entry and outlet for the land locked countries which include
Uganda, Rwanda anBurundi. In the period between 2G0Q008, the Kenya railways handled
approximately 1.8 milliortonnesof cargo annually. Of this 72% was made up of imports, while
44% of the traffic was oil. Transit traffic bound for neighboring countries makes upofl56tal

traffic. It is notable that 70% of Kenya Ports Authority hinterland bound traffic is handled by the
road network while the railway handles the chemicals.

1.3.0 Transport of Chemicals

Kenya is a transit state for the East African Comydmind central African republics

There have been frequent accidents of the trucks carrying chemicals and hydrocarbons largely on the
Mombasa Malaba Roads. These accidents involve international trucks transportingtiodl to
Rwanda Burundi, Eastern Congand Sudan. However a few cases have also occurred involving
trucks carrying chemicals and alkalis mostly sulphuric acid from East African Heavy Chemicals in
Webuye and Kel Chemicals. Table 1G shows the key chemical products produced across the country
as fiown in box 1

% The East African Community (EAC) is the regional intergovernmental organisation of the Republics of Kenya, Uganda, the United
Republic of Tanzania, Republic of Rwanda and RepulblRuoundi with its headquarters in Arusha, Tanzania.

The Treaty for Establishment of the East African Community was signed on 30 November 1999 and entered into force d®07 July 20
following its ratification by the original three Partner Stdté&enya, Wanda and Tanzania. The Republic of Rwanda and the Republic
of Burundi acceded to the EAC Treaty on 18 June 2007 and became full Members of the Community with effect from 1 July 2007.
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Table 11 compares the activities in the agricultural, mining and extraction sectors with the industrial
sector with respect to the number of people likely to be impacted by the production and use of chemicals
by these sectors

Table 1.M Industrial Employment by Production Sectors

ISIC | Description Number | Total KShs Mn Major Pollutants
of Employment | Output value| (type)
Facilities | *(2007) per
ear(2007)
31 | Food Industry, beverage ar 1,025 82,950 41,155 Oxides of
tobacco sulphur
32 Textle/clothing and leathe| 859 45,139 94,647 Water pollutants
Goods
33 | Wood and Wood product; 699 9,699 Paints, Lacquer
printing
34 | Paper and Paper products 114 8,593 Air, water
pollutants
35 | Chemical/coal/petrol/plastic | 485 37,867 Gaseous
products emissions,
hydrocarbons
plastic wastes
36 | Other manufacturing industrieg 1,779 73,317 Various
37 Mining and Extraction 193 6,530 6,472 Various
(coal/oil/Natural/Gas/mineral/n
etals)

2009 Statistical Abstract 2009 and industrial Development
1.4 Comments/Analysis

This situation calls for macreconomic policies which provide for a stable economic environment
fostering business confidence; encourage a vigorous industrial sector and the development of human
capital. Such policies could have resource implicatismsh as increased consumption of goods and
services. This would lead to an increase in demand for chemicals in both production and consumption
which would subsequently lead to an increase in waste generation that is chemical by nature, and its
associatedreatment and disposal. Accumulation of these chemical pollutants in the environment is a
health hazard and a threat to the markets where the products are exported. Misuse of chemicals is also
Kenyabds concern because of paegla Auguste2018, Kenyaradoptede nt a |
a new constitution which ushered in a new administrative structure under this new structure; Kenya has
been divided into 47 administrative counties.
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CHAPTER 2: CHEMICAL PRODUCTION , IMPORT, EXPORT AND USE
2.1 Introducti on

The section discuses the chemicals imported into the country and those that are wholly or partially
processed-or purposes of this profile;

a) "Chemical 6 means a substance whether by itself
manufactured or obiteed from nature. It consists of the following categories: pesticides and
industrial chemicals.

b) fBanned chemicalmeans a chemical all uses of which within one or more categoriebelea
prohibited by Act of parliament, in order to protect human healtthe@renvironment. It includes a
chemical that has been withdrawn by industry in order to protect human health or the environment.

c) fASeverely restricted chemicaheans a chemical virtually all use of which within

d) one or more categories has been prohildiiedct of parliament in order to protect human health or
the environment, but for which certain specific uses remain allowed.

It is notable thaKenya is not a major chemical manufacturing courtigwever, most of the enterprises,
agriculture and serviseuse chemicalthat are eithemanudactured locally in a fully or semi processed
state or are imported.

2.2 Chemical Production

2.2.1 Chemical productionincluding manufacturer of basic industrial chemicalsand pesticides

The main activities that produce chemidaldude:

(i) Metallurgical industriegsenteredbn iron, aluminum copper, brass and steel production which
provide a wide range of materials required by the engineering industry. This industry is
important in recycling metal

(i) Chemical indusies that providéertilizers

(i) Chemicalbased recycling industries especially those using industrial wastes gqumddugts
as well as agrindustries such as molasses, power alcohol etc.

(iv) Cosmeticsvarnishes, oils, toiletry, soaps and detergents.

(v) Paints and resins

(vi) Plasticsand rubber sector

(vii) Inert gases (Nitrogen and Neon)

2.2.2 Imports

Kenya imports chemicals mainly from OECD countries, petroleum from the middle east
countries and semi processed chemicals from the far east.
Tables 2.A1 and 2.A2 showiise listoft h e ¢ o0 uports angl 8xports raspectively.
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Table 2.A1 Table of Imports

Articles

Units [2003 | 2004 [2005 |2006 [2007 |2008

Chemicals

Pigments, paints, varnish¢ Tonnes | 7 728 10,301 | 10,416 | 10,937 | 13,107 | 15,434
etc

Soaps and cleansir| Tonnes | 7,884 10,154 | 11,949 | 13,165 | 11,508 | 10,044
preparationsperfumes

Waxes, polishes paste et Tonnes | 366 286 436 796 374 489
Manufactured fertilizers: -
Nitrogenous Tonnes | 69,122 167,986| 105,600| 177,404 | 117,853| 129,057
Phosphate Tonnes | 221 27,950 | 117 2,986 10,306 | 14,716
Otherformulations Tonnes| 315,311 | 326,486| 330,013| 299,023 | 216,827| 331,932

Other Compounds

Synthetic plastic material§ Tonnes | 175,380 | 175,433| 170,703| 193,985 | 219,818| 222,761

Insecticides, fungicide§ Tonnes| 7,216 8,394 8,984 9,735 10,215 | 9972
disinfectants etc.

Manufactured goods, classifiedy Material

Materials of rubber Tonnes | 2,301 2,037 2,333 2,152 2,974 2,056

Motor vehicle tyres and| 6 0 0 0 240 295 1,580 686 874 936

tubes

Bicycletyres 1000 1,858 2,780 1,337 1,551 1,343 1,319
units

Plywood 6000 1,489 2,209 2,034 3,637 2,218 2,948
(sg.m)

Paper and paper board: | Tonnes| 122314 | 88615 | 115056 | 150235 | 174197 | 321,815

Some of these chemicals are in turn exporteathier countries within East Africa and COMESA

region

Table 2.A2 List of Exports

Articles/Chemicals Units/ 2003 | 2004 2005 2006 2007 2008
Tonnes

Fluorspar 6 000]| 75807 |85,055| 102,719| 98,126 | 71,736 | 105805

Sodium carbonate 6000|331 572 12 317 737 711

Cement 6000|385 399 465 551 598 692

Motor vehicletyresand tubes | 6 0 0 0 | 240 295 1,580 | 686 874 936

Bicycle tyres 1000 1,858 | 2,780 | 1,337 1,551 1,343 | 1,319
units

Plywood veneer 6000|1,489 |2,209 | 2,034 3,637 | 2,218 | 2,948
(sq.m)

Table2. A3 Existing Categoryof ImportsandExportsof Chemicals
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Chemical Type Production/manufacturing | Imports/year | Exports
(tonslyear) 1,000tons (tonsl/year)

Pesticides* Nil 9,972 0

Fertilizers* Nil 475,705 0

Petroleum Products Nil 2,483.3

Industrial Nil 370,318 1,508,805

Source: Central Bureau of Statistics,200®gst Control Products Board Annual Rep@QQ7)

Chemicals which are produced in the Kenya are certified by thg&Bureau of Standards (KBS).

2.3  Mining

Mining can be classified into the following categories: metals;metals and precious metals

231
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Precious Metals

Kenyads mining idnbd oogrhetalic chesicaldndenals rswch &sgold,
fluorspar soda ash, diatomite, gypsum, limestone. Approximately80%c of mining in
Kenya is done by smadicale to artisanal miners. The main mining operations under small
scale include gemstone migicarried outat the coast region, gypsum mining at Kajiado and
alluvial gold mining in western and northern Kengairrently, minera contribute less than
0.4% of the GDP though this does not take into consideratioaxhectednining of titanium

in Kwale District, which will increase the proportion quite significantly

Artisanal Gold Mining

The artisanal miners of alluvial gold mining in west&enyaand the North Rifuse mercury
metal that reacts with native gold in its raw form to amalgamate tlie ddercury is then
evaporated leaving the gald enter the environmettirough rivers The process is not only a
potentially healthhazardto the minersbut also environment pollutamts mercury is highly
toxic aquaticorganismsas Methyl Mercurywhichis a persistent organic pollutaiitenya has
been following the intergovernmental negotiations on the legally binding instruments on
mercury.Fluoridein Kenya has been recognized as a serious pro&dgeciallyin the central
parts of Kenya due td causng the mottling of teeth. Other likely problematic groups of
chemicals related to metals are cyanidigem plating salts, phers and strong acids
Fluorspargyenerates fluoride.

Table 2.Bsummarizes thproductionin 20007 2008of main minerals in Keya.

Table 2.B Quantity of Mineral Production Between Years2004-2008

Mineral 2004 2005 2006 2007 2008
(Unit tonnes)

Soda Ash 353,835 | 360,161 374,210 | 386,578 | 502,846
Fluorspar 117,986 | 109,594 132,030 | 85,115 | 130,100
CrushedSoda 605,948 | 640,29 662,939 | 843,043 | 865,788
Diatomite 330 243 185 201 72
Vermiculite 400 370 350 300 320
Salt Crush/refined | 31,139 | 26,595 35,024 [ 11,596 | 24,345
Gold* (Kg) 567 616 432 3,023 343

Source: Central Bureau of Statistics2009 Strategic Plan MENR (20082011)

Many negative effects have been associated with salt mining activities in Malindi and the coastal region

" www.unep/incl/mercury
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2.4 Cement and Lime Products:

There are three cement plants whose combined production capacity is 2.87tonitiesper year
namelyBamburi (Nairobi and Mombasa), Athi River, Portland Cement and Athi River Mining Kaloleni.
Domestic consumption of cement is 2.1 million tonnes per year leaving a surplus of 0.77 million tonnes
for export. The main raw materials for cement praoidmcare limestone, pozzolana and gypsain
available in various parts of Kenya new plant has started in Pokot in the North Rift Valley. They
largely use heavy diesel oil and some doaheating the kilnsMajor environmental concerns about this
industry are air pollution from dust particles and creating the risk of developing respiratory diseases. Itis
also a serious source of carbon dioxide and oxides of sulphur which cause air pollution, acid rains and
global warming. Cement dtories are majousers of coal.
2.4.1 Ceramics:
There are three ceramic plants producing various types of products such as crockery, wall tiles
and sanitary ware. Theinclude Athi River Mining and Saferamics Both ceramics and
cement industries located in Athi RivierMavoko Municipality. The basic raw materials for
ceramics silica such as sand, and Kaolin, Kisii Soapstone and quartz are locally available.
However, despite the fact that adequate raw materials are available locally, the industry lacks
adequate capacity to etethe local demand and there are large imports onope,China
and India subcontinent. There is a high report of imports from lItaly, India and China.

2.4.2 Glass

The basic raw materials for glass manufacture are soda ash, silica sand, sodium sulphate and
fluorspar which are locally available. Central Glass Industries located at Ruaraka in Nairobi is
the main glass manufacturiregterprise for glasdt also uses recycled glass from soda and

beer industriesand other sourcéBhe main concern about the glasdustry is that the high
temperature necessary during the manufacturing proassses air pollution while the
normal manufacturing process may produce particulate matter expose one to respiratory
diseases, digestive disorders, skin diseases, rheuaraticervous conditions, hearing and
visual disorders.The Central glassndustries regularly audits its operations so as to
incorporate environmental corrective measures

2.5 Pesticides

The pesticides industry consists mainly of firms formulating and repaplksiicide materials. The only

raw material available locally is pyrethrin extracted from pyrethrum flowers. The main concern about the
pesticides industry is that some pesticides sudrganochlorinesand organophosphates contaminate the
water ecosysims and environment causing health effects to human and wildlife. In addition,
organophosphate pesticides contribute to influx of phosphates into the aquatic system enhancing
eutrophication. The water quality standgivethe safe limit values of pesiites.

2.6 Petroleum Products:

Hydrocarbons form the major ingubf many chemicéabased industries as well as eneggyeration In

2009 Kenya imported 1,773,000 tonnes of crude and refined products. These include crude materials,
aviation spirit, crude pettleum, motor spirit, kerosene, illuminating oil, jet fuel, gas oil, diesel oil and
other oils. Some of the imported petroleum isexported to neighboring landlocked countries of
Rwanda, Burundi, Eastern Zaire and Uganda. The transport sector (railnaratk and aviation) is the
largest consumer of petroleum fuels. The key products of petroleum are gasoline, liquid petroleum and
butane with the rest consisting of othangl chemical products like aerosol cans such as butane.

Figurel Share of Petroleum Consumption by fGetegory 2007 Source Kenya Facts and Figures
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Table 2.C. Domestic Consumption of PetroleumProducts
0000 Tonnes

Hydrocarbon Product 2005 2006 2007 2008
Coal and Coke 159
Liquefied petroleum a@s 49.4 64.6 77.4 84.4

Motor spirit(premium and regular) 333.7 358.2 367.1 381.3

Aviation spirit and Jet/turbo fuel 2 2 2.2 2.5
llluminating kerosene 307 279.2 265.2 614
Light diesel Oill 892.4 1,035.6 |1,116.5 | 1,157
Heavy diesel Oil 25.5 40.7 40.1 189
Fuel Oil 546.7 664.6 614.8 698
Total 4,161.7 | 4,450.9 | 4,490.3 | 5,293.2

Source Economic Survey, 2008nd Petroleum Institute of East Africa
2.7 Fertilizers:

In 2009, Kenya had one plant fertilizer (KEL Chemicals Ltd) which has an annual production capacity o
40,000 tonnes (the local market demand) of sppessphate. The rest of the chemical fertilizernsose
demand is about 344,000 tonnes per yaar imported. Other sourcesfeftilizer importsare normally in

the form of aid from the US, GuStatesEurope, the Midle East and\sia. The imports for 200gjiven

n Table 2.C1

Table 2C1 Fertilizer Imports

Manufactured fertilizers: | Tonnes
Nitrogenous 129,057
Phosphatic 14,716

Other 331,932

Current annual consumption is considerably below the lewglined for a growing agricultural sector,
estimated at 400,000 tonnes. Doadt fertilizer has constituted about 40 per cent of phosphate (DAP)
for planting and Calcium Ammonium Nitrate (CAN) for tdpessing. Also large amounts of NPK 25:5:5

+ 5S arernported and used mainly for use in tea plantations.

The main concern about fertilizer industrieshat most farmers ameot familiar with the chemicalature
of fertilizers or the soils to which they apply the fertilizer. THexeebeen casesf misuseof fertilizers.

In addition, ruroff from agricultural fields with heavy fertilizer uses contributesutrientsenrichment
of the rivers and lakes with nutrients accelerating eutrophication. For instance the graathngt
molestain Lake Naivashand of the proliferation of wateryhcinth in Lake Victoria often cos€enya
Millions of shillings due taeduced fish catch for exporiThe high toxicitylevelsencountered in these

8 www.petroleum.co.ke

% Water Quality Standds, Ministry of Water and Irrigation, Water Resources Management
Authority
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environmentds attributed to higlrate ofdischarge ofitrates and pbsphates from sewage treatment
works. Dischargemto rivers and lakessregulated by Water Quality Standards and guidelines

2.8 Soaps, PerfumesCosmeticsand Other Toiletry Preparations:

There are 43 registered manufacturers of soaps, detergentiati#its, cosmetics and perfumes. Most

of the raw material inputs are imported; despite good potential for their local production exist. For
instance sodium hydroxide, essential oils, vegetables, are readily avallablénports for soapare

given intable 2C2:

Table 2C2 Soap Waxes and Polishmports

Products Quantity (tonnes)
Pigments, paints, varnishes etc 15,434

Soaps and cleansing preparations 10,044

Waxes, Polishes, pastes, etc 489

The paint and lacquer industry is the most widesprepidySpainting for vehicles is the most effective
exposure systentn addition, the paint industry which also falls under this category is a source of heavy
metals (chromium, copper, zinc, iron etc), pigments, solvents and organic residues that are of
environmental concermRisks to chemicals in paints arest widespread for the informal sector.

2.9 Plastics

Plastics constitute a wide range of fairly safe chemicals. However, when they become waste, they pose a
major disposal problenThere are about 100 manutiaers of plastic produs in the country employing

over 8,000peoplé’. This sub sector has grown more tremendously than any other sub sector since
independence. The products are locally marketed and also exported to the COMESA sub region. Almost
all the raw materials are imported. There are also 20 plants involved in recycling of plastic wastes.
Production of plastics utilizes many organic chlorine compounds such as vinyl chloride which are
carcinogenic. The waste plastics are a major concern in Kewyaly because of the way they are
disposed usually through open burning generating dioxins and furans. Recycling can be the basis of
many SMEs.

Plastics are not just dangerous because they are not biodegradable but also in the methods currently used
in their disposal which is mainly via burning. The process of burning plastics generates many highly
toxic chemicals including dioxins and furans, which make up some of the compounds restricted under
The Stockholm Convention of which Kenya is a PadyThere are major moves to restrict use of
polythene carrier bags and in packaging because of aesthetics, blocking of sewers holding water which
becomes bleeding ground for mosquitoes.

The banning or restriction of plastic bags thickness of 15 microns wiltlgneeduce dioxin emissions in
theenvironment. However other sources like pulp paper bleaching and steel rolling mills also contribute
significant amounts of dioxins in thexeronment.

19 Kenya Association of Manufactur&ection Profile

28



2.10 Paper

Panafrican Paper Mills (E.A) Ltd., (Panpaper), is an imatiegt pulp and paper mill producing bleached

and unbleached sulphate pulp for manufacture of paper and paper boards. The main cooking reagent is
sodium hydroxide and sodium sulphide. Sodium hydroxide is generated from the reaction between lime
obtained byburning limestone/lime sludge from the plant and sodium carbonate obtained from dissolving
smelt, a product of burnt black liquor (spent cooking liquor).There was hue and cry early in the year when
the countrydéds and r egi on 0 Bapes MilsdParppage® basethin Webuye T h e
town had its operations brought to a halt and closed doors owing to stiffening financial situation at the
firm. Indeed Webuye town of western Kenya with an estimated population of over 80,000 has its main
economicactivities directly or indirectlycentredto the Mill with about 80% of its workforce either
employed in the Mills or working in the government.

a) Chemical characterization

Reportsindicate the concentration of chlorine in the atmosphere in the biggséction of the mills is
three times more than accepted levels.

b) Massive corrosion and discoloration

Fine particles of afsrmaceovihrtheiwast gagas prodoceéd duringecommbustioh s 6
has been detected at a distance as far akilomeeter around the mills. The local inhabitants point at the
fine-particulate ash as the main cause of massive corrosion and discoloration of rooftops and vegetation
evident withinAppbeoamcthisgd Webuwnetyown isdauratherng t he
difficult experience. A vileodourfills the entire town and its proximity. The excessive stench around the
millsd home is as a result of hydrogen sul phi de,
sulphide produced during Kraft puhg-a method of digesting wood which makes use of sodium
hydroxide and sodium sulphide at high pressure and temperature . Although there are several other
methods of digesting wood, Pan paper uses the Kraft option. The factory bleaches about 80 t®nes of it
pulp per day using chlorine and sodium hypochlorite. For this, between 11 and 120 kg of active chlorine

is used for every tone of pulp bleached. The pulp is then dried for storage or export, or is converted into
paper directly.

c¢) Dioxins and Furans

Depending on the amount of alkali used in the cooking and other cooking parameters such as hold time at
pressure and temperature two types of pulps are obtained.
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It is during bleaching at the elemental chlorine stage that comparatively high formation ase adle
polychlorinated dibenzoi } 1 dioxins (PCDD) and polychlorinated dibenzofurans (PCDF),
hexachlorobenzene (HCB) and polychlorinated biphenyls (PCB) occur.

Of these compounds only polychlorinated diberizop 7 dioxins (PCDD) and polychlorinated
dibenzofurans (PCDF) have been identified as being unintentionally produced during the production of
pulp using elemental chlorine. Of the 17 PCDD/PCDF congeners with chlorine in the 2,3,7 and 8
positions, only two congeneisnamely 2,3,7,8 tetrachlorodibazoi } T dioxin (23787 TCDD) and
2,3,7,81 tetrachlorodibenzofuran (2348 TCDF) i have been identified as potentially being produced
during sulphate bleaching using chlorine(Guidelines on BAT and Guidance on BEP, 2004 Draft).

d) Water polluting factor s

About 250 chemicals have so far been identified from pulp and paper industrywideldProduction at

the mills is accompanied by emissions to air, water and by generation of solid wastes. The main
characteristic of water polluting factors from the palpd paper industry aratrophyingsubstances,
coloring compounds, suspended solids, oxygen demanding substances and hazardous compounds. This
affects plant and animal communities around areas of pulp and papefflmdht. Butjust what are the
dangersposed by these compounds on animals and plants? Experts have identified effluent in pulp and
paper mills that include heavy metals, reduced sulphur compounds, resin acids. The heavy metals get
absorbed in water to suspended and bottom sediments. Duristydyecarried out a decade ago, in River
Nzoia, some heavy metals was rather low. The pH levels observed by researchers in the wastewater from
the mills and downstream water could have caused precipitation of some of the heavy metals, thus
lowering theirconcentration in water.

e) Effect on human health

Human health is affected by exposure, mostly through inhalation. Sulphur dioxide irritates the mucous
membrane of the eyes, skin and respiratory tract. Inhalation may cause a medical condition known as
lungadema. Studies also reveal both nitrogen and nitrogen dioxide that occurpesdbgts of the

pulping processes has a potential photochemical impact in the atmodyiteecelor problem is as a result

of Total Reduced Sulphur (TRS) compounds exemplified/@buye town. Chlorine and chlorine oxides

are corrosive to metals and hazardous to human health. In summary the industrial toxic emissions and
poisonous effluent discharge affects humans in nine major ways;

General irritatiorof the eyesiredness/itchines

Irritation of respiratory tract, inflamed mucous membranes, disturbances of respiraticemarr of
respiratory tract.

Erratic hearthythm /bloated heart vessels

Erratic thyroid hormone production

Eczema of the skin, dermatitis, wpéained itchinessf the skin

Irreversible damage of brain or death in extreme poisoning

Softening of skeletal bones especially in elderly malnourished females.

Acuterenal tubular necrosis and general to severe renal dysfunction

Chronic liver haemorrhage sometimes fatshcute cases.

2.11 Other ChemicalsProducedin Kenya

The following chemicals are manufactured in Kenya:
a) Power Alcohol
Power alcohol is manufactured a byproduct during the manufacture of sugdviumias Sugar
Factory, Agrochemical and Foods and Molasses.edvironmental impact assessment of the two
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industries (Muhoroniand EastAfrican Agro Industries) have been done indicating their high
potential to pollution in Lake Victoria.

b) Basic Chemicals

9 Sulfuric Acid is manufacture by KEL Chemicals at Thika &as$t African Heavy Chemicals at
Webuye. KEL Chemicals also manufactures fertilizer. Sulphonic and is produced by Orbit
Chemicals in Athi River.

1 Hydrochloric Acid was manufactured by the Pan African Paper Mills for its local consumption,
but is currentlyclosed.

1 Pyrethrumbased pesticides, copper oxychloridedenticide etc. are manufacturbdt have to
comply with the P(B regulations.

c) Allied Metals
91 Allied metals include aluminum, copper, lead, zinc and magnesium

The type and range of chemicals ugeds shown in Table 2D

Table 2D Chemicals Use Categorieand Consumptionsin Kenya in 2008

Type of Chemical Tonnes Used/year
6000/ ton)

Pesticide§ Agricultural 9,972

Fertilizers 331,932

Petroleum Products 3133.2

Paints, pigments, varnishes 15,43

Soaps and cleansing products 10,044

Manufactured Fertilizers 129,057

Nitrogenous 331,932

Phosphate 14,716

Synthetic Plastic Materials 222,761

Total 1,068,981

Source: Statistical Abstract 2009
2.12 Chemical waste

Nearly allchemical based industries geaie some form of hazardous wastes. The quantity of hazardous
waste is not thenly concern sincevena small quantity of chemically complex hazardous waste may be
more problematic than a large quantity of a relatively simple waste. It will be obseatethdst of
pharmaceutical and cosmetic outlets are also key sources of dispersingsiveestdhey are located all
over the country Their usein areas categorized as safe suglhair salons, restaurants, aticere wastes
are put in baskets to be disgal as normal municipal wasgiecomes an issue of concern
During the establishment of the new hazardous waste control regime, NEMA targeted a big number of
large generators of hazardous wastspeciallyfrom the large industries The EMCA 1999, NEMA
requires all existing industries to subnaibnualEnvironmental Audit Reports for evaluation. Already
over 4,000 audits have bedavelopedelated to chemical sources. The new regulations on waste gazette
in 2006 are in force. Some small scale generatdnazardous wastes include:

1 General engineering and manufacturing industries for ferrous and non ferrous products

1 Machinery and vehicle manufacture, garages and petrol stations

i Electrical and electronics industry, computers, printers, copiers, faxes

1 Woodpreservation chemicals mainly chromium based
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These kinds of small and medium sized industries arelynairthe country and may produces wastes
which are by nature more toxic as describete below

1 General engineeringsuch as Electroplating facilities GaragesScraps (iron,
aluminum, copper) lron melting/scrap melting Copper smelting plantsand
Aluminum smelters

MachineryincludingMotor Assemblies and garages

Petrol stations angarages

Electricali Electronicss Metal recovery yards

Radio/televisio and electronicepairshops and dismantling facilities

Electronic dumps

= =4 =4 -8 A

¢) Wood Preservative
9 Electrical poles

1 Telephone poles
9 Timber preservation

2.12.1 Priority Waste Streams

It is important to appreciate the role that people play in the generation and managgm
hazardous wastes. For Kenya, for a period of 40 years (between 1963 and 2003) the population has
risen from 8.6 million in 1963 to about 33 million. The majority of the population is dependent on
theimmediate environment for their social economiedse 44% of the population is less than 15
years old and therefore we are at a critical time to inculcate sound waste management philosophy.
54% is 1564 years and active in generating waste. 2% over 65 years contributes little to waste
generation.

The quantity and type of waste is dependent on the population distribution. For Kenya, 70% of the
population lives in rural areas and some 60% are involved in agricultural practice or other. Of the
urban population almost 60% live in informal settlements arghgm in the informal sector
employment characterized by small streams of highly toxic and hazardous wastes. Growth is
currently 8% . The urban centers of Nairobi, Thika, Mombasa, Nakuru, Kisumu Eldoret and
Mavoko have the highest populations and the higlmsdences of environmental pollution
because of their high concentration of chemical based activities.

Of the municipal wastes generated in the urban centre 21% emanate from industrial enterprises and
61% from households and institutions. Generallyuald)% of the total wastes generated in the
urban centre are collected and disposed off at designated disposal sites all such sites are dumpsites
as there are no sanitary landfills in Kenya. Open burning of waste at these dumps and landfills are
the gre&est sources of air pollutants such as sulphur oxides, oxides of carbon, particulates, dioxins
and furans. Such waste also may have industrial waste composed of toxic chemicals including
heavy metals, salts, detergents, and medical waste. This is dumpesluitable areas or let to pour

into rivers that traverse the urban centers, wetlands and ecosystems. Such is the case with the rivers
in the Nairobi River basin which has unacceptable levels of chemical oxygen demand, heavy
metals and pesticidésIn adlition, a significant number of municipalities in Kenya do not have
designated disposal sites and in those towns, the mode of transportation of waste or its disposal is
neither regulated and lacks coordinatidhis is likely to change when waste reguas by the
Government of Kenya which requires that all transporters and those treating or disposing waste
shogllzd be registered with the national Environment Management Authority(NEMA) comes into
forc

1 UNEP/Regional Office for Africa: Report of Phase | and Il of Nairobi River Basin Program
12 GOK/MENR/Waste Regulations
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Considerable progress has been made with respea fmwlicy and legal/regulatory framework for

SWM over the last few years, however. Thus, EMCA (1999) allocates considerable property rights
as far as various aspects of environmental management are concerned. The most important of these
is the right to clea environment allocated to the citizens. The citizens can now compel polluters,
including indiscriminate solid waste dumpers, to pay for the damage or nuisance caused. In reality,
however, the cost of litigation makes it difficult for most of the citizensxercise this right.

Hazardous Wastes
a) Obsolete pesticides

The technology to dispose of pesticides in an environmentally safe manner is very limited in Kenya.

Currently, there are two known companies with incinerators. These are Bayer EastPAiviate)

and Environmental Combustion Consultants (ECC) Located at Kitengela 40 Km from Nairobi.

1 All the chemicals in Kitengela have since been disposed through incineration under the
supervision of Pest Control Products Board. The empty metallic corstaireze disposed by
smelting in steel milling plants.

1 The main challenge is to collect all obsolete pesticides that are located in different areas of the
country and also meet the costs of transport and eventual destruction at Kitengela which is a
commercal hazardous waste destruction facility.

1 Collection of empty pesticide containers from farmers has been a major challenge as only large
scale growers have the capacity to collect and deliver for disposal to the facility at Kitengela.

1 Plastic sheets, empplastic containers and spraying equipment are recycled by making fencing
poles. Every flower farm has put systems in place that ensures that pesticides contaminated
washings are decontaminated before releasing into the environment

b) PCB Wastes

The PCB wates problem occurs in virtually all regions of the country. These wastes are likely to

be found in electrical equipment e.g. transformers and large capacitors especially those procured
before 1985.The local and national capacity to handle, manage andedispastrial POPs is
inadequate. The technologies that are used to safely handle and dispose of PCB wastes are not
available in Kenya.

The capacity to analyze PCBs in Kenya is inadequate as the leading laboratories lack reference
standards and other impant accessories to enable timely analysis.

Although Kenya has enacted laws and regulations regarding evaluation body chemical
substances, industrial chemicals are sometimes not subject to regulations except in terms of
meeting commercial standards. Howewender EMCA, there is a now a draft regulation for their
registration.

In 1995, the Swiss government advanced to Kenya Power and Lighting Company (KPLC) 1.2
million francs for the disposal PCB containing equipment. The project carried out the following
activities

U Analytical investigation (site survey)

U Excavation and packaging of contaminated soils and decontamination of the sites

0 Transport and professional disposal.

U Disposal of the buried PCB containing capacitors to avoid further contamination oflthe soi

KPLC cannot be declared free of PCBs because the operations only focused on ripple system
capacitors but transformers were not included. The company is in the process of formulating a
disposal policy. The possibility of making the suppliers of equipmesgonsible for disposal is
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also being looked at. Since then, use of PCB containing equipment and transformers had been
discouraged though no written directive shows this in any of the enterprises in Kenya.

The existing legal framework in Kenya is not siie enough to deal with PCB wastes. The
technologies for handling and management are lacking in the country hence there is need to
identify those that can be introduced into the country.

c) Electronic Waste

The world is consuming more and more electgnmiducts every year. Invariably a great number

of televisions, VCRs, DVD players, stereos, computers and other electronic appliances are

reaching their endf-life and/or are replaced. In the year 2005 alone, $125 billion dollars worth

of consumer eleabnics were purchased. Every year, hundreds of thousands of old computers and

mobile phones are dumped in dumpsites, landfills or burned in smelters. Thousands more are

exported, often illegally, from Europe, USA, Japan and other industrialised courdgrigsird

World countries. This has caused a dangerous explosion in electronic seragt€® containing

toxic chemicals and heavy metals that cannot be disposed of or recycled safely. Recently, the

Kenya government embarked on an extensigowvernment prgramme. Consequently, many

government forms and services, including tax forms and crime reporting to the police, are now

accessible electronically. Embracing this technology has resulted in an increase in the use of
computers and other computer accessosigsh as printers, scanners and photocopiers. With
regard to evaste, a number of stipulated objectives within the Convention should be emphasizing
the following:

U  The reduction of tranboundary movements of hazardous and other wastes subject to the
Basel Convention; this should include obsolete electronics and electronic waste as these
contain toxic materials

i The prevention and minimization of the generation of hazardous wastes through the
manufacture of longer lasting consumer electronics; and

U The actve promotion of the transfer and use of cleaner technologies and this includes using
safer alternatives to the hazardous material in electronics.

Table 1 H | Waste Composition in Kenya

Composition Urban Semturban Rural
Dust 5 20 38
Wet waste (food /sweéngs) 50 48 40
Plastics 16 10 40
Softi Flimsy 10 6.5 3.5
Hardi PVC 6 35 1.5
Paper 16 10 4.5
Paper packages 2 2 1
Uncoated 9 5 25
Coated 5 3 1
Metal 2 2 1
Glass 2 1 1
Textile 2 2 2
Rubber 2 1 1
Disposable diapers/feminine napkins/ medicatte 1 1 1
Others 4 5 7
Leaves 2 2 2.5
Wood 1 1 1
Brickbat 0.5 1 1.5

Source: Nairobi ISWMST 2010
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Small Scale Enterprises (SMEs) are some of the keys sources of hazardous waste problem in Kenya. For
instances a study of wastes generation in Thikkédbated 80%FKE of the hazardous waste problems to

small generators in just two sert: metal finishing includéSalvanizing plantsi Galsheets Home

utilities e.g. coolng. There are those with small but intensively toxic streams such as, Leath@ngjnis

which include Leather finisling industries Kenya leather, ThikandBata Shoe, Limuru

Small workshops generally operate in cramped conditions and lack space fordite tbeatment, to
6separatebd6 hazardous wast ee foradiseharge toi seweo froowasré e wa !
concentrated soluti ons bhazardosd wasteg brdes to complylwigh wdstes p o s e d
water standards and guideline. Figure 6 shows an example of wastes awaiting disposal.

Figure2. Waste in containers awaiting final disposal
Source Kenya POPs Office

2.13 Non industrial sources of waste
a) Petroleum Products
Hazardous wastes from indusfirylarge and mall scalei typically poserisks because of their
volume. However, some smallguantities of wastes pose a risk, simply because of their ubiquitous
nature. The greatest of these are garages, petrol stations and tsllkgause of release into waster
courses.Table 2.E shows the possible destination of used oil.
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