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ARRTRACT

Ind u str ia l po llu tion  has become a common phenomenon in the  developed 

coun tr ie s , and is  now a major problem in the deve lop ing countries. 

Indu str ia lisa tio n  in Kenya is not an exception but has on ly  increased in 

the recen t past. Th is has heen accompanied by a h igh degree of 

in d u s tr ia l pollution.

In d u s tr ie s  u sua lly  ex tra c t raw m ateria ls from  nature and release b y ­

p rod u c ts  like  gases, liq u id s  and so lid  wastes into the environm ent. We 

are the re fo re  faced w ith the problems o f determ in ing the appropria te  

methods o f managing these  wastes in o rde r to  conserve  the environm ent. 

P rope r so lid  waste management is one of the  methods o f co n tr ib u tin g  to 

th is  goal.

Th is s tu d y  set ou t to s tu d y  the way in d u s tr ia l wastes are managed with 

the aim of p rov id ing  p lann ing , in stitu tiona l and o rgan iza tiona l so lu tions 

to the  problems of managing in d u s tr ia l wastes and by extension 

in d u s tr ia l pollution.

The s tu d y  took a case s tu d y  of E ldoret, one o f Kenya’s  fa s te s t grow ing 

towns in terms o f in d u s tr ie s , among o ther aspects. The s tu d y  examined 

the fa c to rs  leading to rap id  indus tr ia l development in the  town, the 

types o f indus tr ie s , the  types o f wastes these in d u s tr ie s  generate, 

estimated the ir amounts, how they are co llected , handled, transpo rted  

and f in a lly  disposal.

It was found out that th e  rapid development o f in d u s tr ie s  w ithout due



cons ide ra tion  to the p rope r management o f wastes In Kenya is d ire c tly  

re la ted to the level o f pollution and environm ental degradation. Tt was 

a lso  found out that poor coordination between the local authorities and 

in d u s tr ia lis ts  led to unmonitored po llu tion  in the town.

The town of F ldore t has a substantia l number o f in d u s tr ie s , most o f 

them agro-hased with a grow ing number o f chemical and eng ineering  

Industr ie s . The wastes these in d u s tr ie s  produce are enormous, with 

v a r io u s  compositions and leve ls o f to x ic it ie s  g iven th is  d iv e rse  nature 

of the  industr ie s .

Tt was also found out tha t there were no reco rd s kept o f these wastes, 

th u s  making p lann ing  d iff icu lt. From the  fie ldw ork , an in d u s try  in 

F ld o re t produce on average 1.645 tonnes o f so lid  wastes pe r day, g iv ing  

a tota l o f about 50.51 tonnes from the whole o f the in d u s tr ia l area. Most 

of the in d u s tr ia lis ts  in F ldore t co llect th e ir  wastes in th e ir  compounds, 

which also happens to he the disposal s ite , thus e lim inating  the need 

fo r tran spo rt.

They also d ispose th e ir wastes by uncontro lled  bu rn ing , caus ing  alot o f 

aii po llu tion  on top o f o ther dangers lik e  f ire  r isk s . Tt was thus 

cons ide red  that p rope r management of in d u s tr ia l so lid  wastes called fo r  

a more concerted e f fo r t  by the centra l government, th rough  the 

m in is tr ie s  of commerce and in d u s try  and environm ent and natural 

resources, the local a u th o r ity  and the in d u s tr ia lis ts  themselves. It was 

fu r th e r  considered tha t a complete change in po licy  and laws at the 

nationa l and local leve ls  were u rgen tly  needed in o rd e r to be rea lis t ic  

in the  protection  of the environment.
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A number o f improvements and changes have been suggested fo r F ldore t 

town in the management o f industr ia l so lid  wastes. Among the methods
- 4* _ 

recommended fo r the d isposa l p roper o f wastes inc lude  the use of

in c in e ra to rs , p lanning fo r  a waste d isposal s ite  and the use of covered

lo rr ie s  in tran spo rting  the wastes.

And f in a lly , it  was recommended th a t fo r a la s ting  so lution, 

com prehensive s tud ie s  shou ld be in stitu ted  at the national level to 

examine the causes, e ffe c ts  and ways and means of so lv ing  the problem 

of Industria l pollution covering  the whole coun try . Sp ec if ica lly , the 

s tu d ie s  shou ld focus on the types of in d u s tr ie s , the na tu re  of th e ir  

wastes, amounts of wastes generated, methods of co llection , tra n spo rt 

and d isposal and a lte rna tive  methods of management fo r better 

management with the long term aim of p rese rva tion  of the environm ent.

V t 1 I
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CHAPTER ONE

INTRODUCTION

1.1 In troduction

Industr ia lisa tion  is now seen by many deve lop ing coun tr ie s  as a panacea 

fo r  all the economic woes besieging them, as a tool fo r ach iev ing  fa ste r 

economic growth, im prov ing  income leve ls, liv ing  standa rd s, employment 

as well as o ther innum erable benefits.

Bu t with in d u s tr ia lisa t io n  has come environm ental degradation . Indu stry  

e x tra c ts  materials from  the natural resou rce  base and in se rts  both 

p rod u c ts  and po llution  into  the human environm ent. It has the power to 

enhance or degrade the environment, " it  in va r iab ly  does both" (The 

World Commission on Environm ent and Development, 1987). Even in 

co u n tr ie s  which indu s tr ia lised  ea rlie r, lik e  most developed coun tries, the 

environm ent has been g rea tly  polluted because of volumes and volumes 

o f in du s tr ia l and domestic wastes produced from an enormous number 

o f in du s tr ia l estab lishm ents and high population figu res.

The degradation of the environm ent th rough  indu s tr ia l po llu tion  usua lly  

a ffe c ts  the th ree  components of the environm ent, namely; a ir , water and 

so il/ la n d -w h ich  may be re ferred  to as the  th ird  po llu tion . Th is is the 

po llu tion  of the land by industr ia l so lid  wastes, which a re  harmful to 

the  so il and cause u n s ig h t ly  scenery, besides the smell it  exudes. 

Ind u str ia l wastes are known to contain heavy metals like  lead, m ercury, 

a rsen ic , cadmium, cyan ide  among others. These are h ig h ly  tox ic and 

haza rdous to liv ing  th in g s  inc lud ing  human beings. Developing coun tries 

u su a lly  do not have v e ry  e ffic ien t ways o f handling in d u s tr ia l wastes,

1



u n lik e  in developed coun tr ie s  where in d u s tr ia l wastes are c lass ified  

"spec ia l wastes" and handled d iffe re n t ly  from res iden tia l wastes.

Tor many countries, there fore , the resto ration  and p rotection  of the 

environm ent is  now a top p r io r ity  in th e ir  development agendas.

P rope r environmental protection, resto ra tion  and management will 

th e re fo re  have to in vo lve  the management o f indus tr ia l so lid  wastes, as 

one o f the methods o f environmental p rese rva tion .

Kenya, ju s t like  any o th e r developing coun try , has devoted most of her 

development resources to  indu s tr ia l development, with l it t le  regard fo r 

the  e ffe c ts  the wastes from these in d u s tr ie s  will have on the 

environm ent. A lthough Kenya is p redom inantly an ag r ic u ltu ra l coun try , 

w ith many of the in d u s tr ie s  being agro-based, th is  s ituation  has 

undergone rap id transform ation , with a lot o f chemical and engineering 

in d u s tr ie s  coming up at a ve ry  high rate. These in d u s tr ie s  emit 

subs tan ce s  which are detrimental to the  environm ent, and e ffic ien t 

management of the in d u s tr ia l wastes needs to be devised as Kenya 

em barks on its  path o f industr ia lisa tion  by the year 2020.

Most o f Kenya’s in d u s tr ie s  are concentrated among the major urban 

centres. The ir wastes have therefore  been handled together with the 

res iden tia l wastes. Th is  needs to change because of the fact tha t 

in d u s tr ia l wastes are more dangerous to the environm ent and requ ire  

more specia lised methods of management.

The rationa l management o f the environm ent ca lls  fo r  inform ation on the

2



m agnitude of and t re n d s  in po llu tan ts  in the va riou s  media that 

con s t itu te  the environm ent: a ir, water, so ils , and so on, and on the 

causes of observed problems.

In many developed coun tries, enormous amounts of inform ation on 

environm ental po llu tion  is availab le. In con tras t, in deve lop ing  coun tries, 

th e re  is a lack of bas ic  monitoring fa c ilit ie s . Despite the  increase in 

po llu tion  in such coun tr ie s , basic inform ation on its  scale, sources and 

on poss ib le  contro l m easures s t ill needs to  be obtained.

T h is  s tudy  the re fo re  t r ie s  to con tribu te  to the co llection o f information 

on the management o f in du s tr ia l so lid  wastes in one of Kenya ’s rap id ly  

In d u s tr ia lis in g  town o f Eldoret.

1.2 Statement o f the Problem

F ld o re t is now one o f Kenya’s fastest grow ing towns. It is  one of the 

lead ing industr ia l tow ns in Kenya besides Nairobi, Mombasa, Kisumu, 

N aku ru  and Thika. Its  rate of population growth is also v e ry  high and 

was estimated to be 8% per annum in 1983 census. It had a population 

o f 111,882 in 1989 and th is  population is  p rojected to be 195,869 in 1997 

and 265,302 in the yea r 2000. The amount of wastes th is  population 

p roduce  is estimated by the municipal council to be approxim ate ly 100 

tonnes per day. The fa c ilit ie s  to cater fo r  these people causes a lot of 

s tra in  on the m unicipal resources.

Tn term s of in d u s tr ia l development, the  total number o f reg istered  

in d u s tr ie s  in E ldoret is  94. But the D is tr ic t  Ind u str ia l Development 

O ff ic e r  estimates tha t the re  could be as many which are not reg istered .



And the rate of grow th is ve ry  high at 9.5^ per annum (Kenya, 1997). 

The amount o f solid wastes produced must be enormous, with complex 

composition, given th a t the re  are va riou s  types of in d u s tr ie s  in Eldoret.

With the cu rre n t grow th of the town, these wastes must be analyzed in 

amounts and composition and an e ffe c tive  management method be found. 

O therw ise, the in d u s tr ia l development tak in g  place may become se lf

d estro y ing .

The M unicipal Council is  faced with a lot o f problems in its  day to day 

ope ra tions and do not manage the s itua tion  perfectly . Th is  inc ludes 

hand ling  of the wastes from the in d u s tr ia l areas, sca tte red  th roughou t 

the  town. There is poor monitoring of how in d u s tr ie s  d ispose the ir so lid  

wastes. Th is resu lts in illegal d isposal methods such as uncontro lled 

b u rn in g , ind iscrim inate  dumping of wastes in open spaces, and even into 

r iv e r  Sosiani, which tra v e rse s  the town and is ve ry  h ig h ly  polluted. Up 

to now, nobody knows how se rious the pollution is.

Many people in urban councils  in Kenya who are charged  with the 

re sp o n s ib ility  o f managing the problem o f so lid  waste do not realise that 

the problem does not end at removing refuse from res identia l, 

commercial and in d u s tr ia l ares. In fact, nearly  all d isposa l techn iques 

in a ll local au tho rit ie s  in Kenya are dumping. One wonder if  ex isting  

leg is la tion  does not need to be tightened o r its  po licy improved to b ring  

to an end th is  shameful act (Otieno, 1992).

In most Less Developed Countries like  Kenya, wastes are not separated 

and so in du s tr ia l waste could mix with household wastes. It is feared

4



th a t leachate em erging from dumps conta in ing  in d u s tr ia l wastes could 

conta in  d isso lved chem icals, especia lly  heavy metals which are known to 

be poisonous to man and animal.

There is  there fore  an u rgen tly  needed information on the  management 

o f in d u s tr ia l po llu tion  in th is  town having  a la rge concentra tion  of 

in d u s tr ie s . For if its  not so, o r if such an area is neglected, as has 

e v id en tly  been the case, then fo r a long time to come, care less 

management o f wastes from o ther in d u s tr ie s  may seem a normal 

o ccu rrence .

In d u s tr ia l wastes in a ll towns are u sua lly  collected and disposed o f in 

the  same way as res iden tia l wastes o r even collected and transported  

in the  same veh ic les and disposed together in the same place. There are 

no reco rds kept of the  quantities, composition o r even the nature of 

in d u s tr ia l wastes. Hence it is d if f ic u lt  to  approximate the  percentages 

o f in du s tr ia l solid wastes from any town or c le a r ly  define th e ir  

com positions, unless by actual research, which has been ve ry  low in 

Kenya.

In Kenya, there  is c lea r evidence o f in d u s tr ia l pollution in all the major 

towns, exemplified by heaps and heaps o f so lid  wastes, both municipal 

and indus tr ia l; the po llu tion  of r iv e rs  passing  through the major towns 

o r passing  next to an indu s try ; and the th ick  smog hanging above the 

in d u s tr ia l areas of these  towns perpe tua lly . Some of the  r iv e rs  are 

almost blocked, or sem i-so lid  like  the Nairobi and Ngong r iv e rs  with 

m u rky  appearances devo id  of any liv in g  organism .

5



The same cond itions p reva ils  in E ldo re t where Sosiani r iv e r  passing 

th rou gh  the town rece ives all the d ischa rges  o f the major in d u s tr ie s  

found  in the town. Tn a Workshop held at the S ir ikw a  Hotel in E ldoret 

on Trade E fflu en t in December 1996, the p a rtic ip an ts  obse rved  tha t the 

sewage emanating from  the industr ia l a c t iv it ie s  contained substances or 

compounds tha t are harm ful to the environm ent and humans.

S tu d ie s  ca rr ied  out in 1985 by OMS K laran lagen, German Consu ltants 

revealed that the d ischa rge s  from the E ldo re t municipal treatm ent p lan ts 

conta in  substances th a t are harmful to  the  ecological life  o f the r ive r. 

Tn p a rticu la r, the d ischa rges were observed  to  conta in  dyes and 

suspended m ateria ls and heavy metals believed to be o r ig in a t in g  from 

the  in d u s tr ie s  in E ldo re t.

A research ca rr ied  ou t by Dr. Njoroge, who is the Chairman of the 

Department o f C iv il Eng ineering  in the  U n iv e rs ity  o f Nairobi, and 

Eng in ee r Wanjau, who is  a le c tu re r in the same departm ent fo r the 

E ldo re t Municipal Council in 1996, revealed tha t the d ischa rges  from the 

in d u s tr ie s  were not on ly  im pairing the perform ance of the treatment 

p lan ts, but were also not e ffective ly  be ing treated in the treatment 

p lan ts  and were being ca rr ied  in to  the Sosian i R ive r. The e ffluen t from 

the in d u s tr ie s  were being d ischarged to the municipal sewers. A number 

of in d u s tr ie s  had p re-trea tm ent fa c ilit ie s . However, most of these 

fa c ilit ie s  were not fun c tion in g  e ffe c t ive ly  and e ff ic ie n tly .

The analytica l re su lts  from a grab sample taken by the E ldoret 

M un ic ipa l Council M on ito ring  Un it ind icated non compliance with the 

s t ip u la ted  contro l le ve ls  by most o f these industr ie s .
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r a r  back in 1981, the  M in istry  o f Water Development ca rr ie d  out tests 

on samples from the in d u s tr ie s  in F ld o re t and from the Q uarry  Sewage 

Treatment Works. The resu lts  showed that the pond treatment 

perform ance has been impaired by in d u s tr ia l waste d ischarges.

Hence there is  need to examine the in d u s tr ia l wastes in  the town, to 

estab lish  the amounts, composition; methods o f co llection , transpo rta tion  

and disposal in o rd e r to come up with suggestions and gu ide lines on 

be tte r ways o f managing these wastes fo r a healthy environm ent. Th is 

w ill create the necessary  awareness needed fo r the enhancement of 

governm ent’s po licy o f susta inab le in d u s tr ia l development. Therefore 

re liab le  and up to date information is requ ired .

T h is  study the re fo re  in tends to focus attention on the management of 

in d u s tr ia l so lid  wastes in the town. Th is will cover the types of 

in d u s tr ie s  in the town, the types and amounts o f the wastes they 

produce, how the wastes are collected, tran spo rted , and f in a lly  disposed. 

The study  will also examine the problems experienced in using these 

m ethods and su itab le  measures fo r the improvement of the processes. In 

the  fina l ana lysis, these  methods of management will be assessed in 

th e ir  e ffectiveness and the ir e ffects on the conservation  of the 

environm ent.

1.3 Ju s t if ica t io n  o f th e  S tudy

Fnvironm enta l p ro tection  has of late taken cen tre  stage in all 

development fo ra  th roughou t the world. Th is is due to the  realisation 

o f the  con flic t in g  issu es  of development and the environm ent. Th is issue
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was extensive ly  addressed  du ring  the Earth  Summit in Rio de Jene iro  

in B razil in 1992. A lthough in d u s tr ia lisa t io n  is desirab le , it should not 

lead to environm ental degradation. It shou ld  be susta inab le .

Kenya’s development po lic ies have a lways put forw ard ind u s tr ia lisa t io n  

as a means o f ach iev ing  economic grow th. But the co n f lic t  between 

in d u s tr ia l development and environm ent was recognised o r articu la ted  

s tro n g ly  in the National Development P lan o f 1994 1996, having as its  

theme ’’Resource Mobilisation  fo r Susta inab le  Development" and the 

Sessional Paper Number 1 of 1994 on "Recovery and Susta inab le 

Development to the Year 2010", though the cu rre n t National Development 

Plan of 1997-2001 hav ing  as its  theme "Rapid Industr ia lisa tion  fo r 

Susta inab le  Development” and the Sessional Paper Number 2 o f 1996 on 

"Industria l Transform ation to the Year 2020" went a step back by 

em phasising in d u s tr ia l development with less emphasis on the 

environment.

All the cited po licy documents in c lud ing  the National Environm ental 

Action  Plan (NEAP) recogn ise  the need to conserve the environm ent on 

o u r quest fo r development. The documents therefore , call fo r  information 

on ways and means o f abating environm ental po llu tion . Th is study  

the re fo re , is  a con tr ib u tion  to th is  course.

There are v e ry  few researches done on indu s tr ia l po llu tion  in Kenya. 

Th is  is due to  the fa c t that such researches are co s t ly  and need 

specia lised  expertise. Th is s tudy  will the re fore  con tr ib u te  to the 

co llection  of inform ation on the sub ject.
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As ou r towns con tinue  to grow, espec ia lly  in d u s tr ia lly , a so lid  

inform ation fram ework is needed fo r p lann ing and monitoring. It is  

the re fo re  hoped tha t information on the  d iffe ren t aspects of growth be 

found in o rde r to con tinue  on our path of susta inab le  development as 

we enter the Twenty F ir s t  Century.

1.4 Research O b jectives

The major ob je c tive s  o f the s tudy  were:

1. To id en tify  the m ajor types o f in d u s tr ie s  found in E ldo re t and the 

types of so lid  wastes they produce;

?. To determ ine the quan tit ie s  and composition of in d u s tr ia l so lid  wastes 

produced by in d u s tr ie s  in th is  town;

3. To investigate  and assess the ex isting  in du s tr ia l so lid  waste 

management methods on the ir perform ances and effects;

4. To suggest a lte rna tive  methods and po licy  measures aimed at 

im proving in d u s tr ia l so lid  waste management;

1.5 S tudy  Assum ptions

The research proceeded with the fo llow ing hypotheses that:

1. There is no p roper in du s tr ia l solid waste management system  in the 

town;

2. That the po lic ies in place are in su ffic ien t;

3. The rate of growth o f E ldoret town w ill continue being high at 

around 8% per annum with an even h ighe r rate of in d u s tr ia l 

development in the town; and

4. There is an u rgen t need fo r im proved and more e ff ic ie n t

9



industr ia l so lid  waste management methods to be estab lished  in the

town.

1.6 The Scope o f the S tudy

The study basica lly  co ve rs  the in d u s tr ia l so lid  waste management in the 

town of F ldoret. The in stitu tiona l arrangem ents in the management of 

so lid  wastes is  u sua lly  of paramount importance. The co n tr ib u tio n s  of 

each actor is also c ru c ia l. The ro les o f the M unicipal Council and 

in d u s tr ia lis ts  is  examined.

The d iffe ren t types o f in d u s tr ie s  formed the basic un it o f study. The 

wastes produced by these in d u s tr ie s  are fu lly  analyzed in composition 

and disposal methods. The in d u s tr ie s  w ill be c lass ified  and the ir waste 

ty p e s  and composition and the ir overa ll management methods examined. 

The d iffe ren t in d u s tr ie s  found there in  are fu lly  analyzed on the way 

th ey  generate, co llect, transpo rt, treat, recyc le  and d ispose of th e ir 

so lid  wastes.

Of paramount im portance will be examination o f the e ffects o f the wastes 

on the environment. Also, the perform ances of the va r io u s  management 

methods in operation w ill be assessed. Otherw ise, the c r it ic a l areas are 

in d u s tr ia l waste generation, handling and disposal methods.

The study also will examine better ways o f im proving the  management 

o f the solid wastes and m inim ising environm ental degradation . Po licy and 

lega l issues associated with environm ental p ro tection  and the 

management of so lid  wastes in p a rt icu la r  will a lso be covered. And
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fo llow ing  tha t will be the examination o f a lte rna tive  po lic ies which will 

go along way In su b s t itu t in g  or complementing those ex is ting  policies.

T h is  work is d iv ided  in to  Six chapters.

Chap te r One conta ins the in troduction , problem  statement, ob je c tive s  and 

research  methodology.

Chap te r Two conta in s the lite ra tu re  rev iew  on the w orks which have 

been done on th is  su b je c t in Kenya and o ther pa rts  o f the world. The 

Government po lic ies on environm ent and in d u s tr ia l development are also 

examined here. Th is form s a so lid  foundation  fo r a s trong  conceptual 

fram ework.

C hap te r Three has the  deta ils on the s tudy  area o f E ldoret; its  location, 

p h y s ica l features, exten t of in d u s tr ia l development and its  fu tu re  

p rospects . Of p a rticu la r in te rest will be the  fa c to rs  a ttra c ting  in d u s tr ie s  

to  F ldoret, and the ty p e  of in d u s tr ie s  in F ldo re t and th e ir  d is tr ib u tion  

w ith in  the town. A lso included in th is  chap te r is an examination o f the 

p ro v is io n  o f se rv ice s  by the F ldoret Municipa l Council, the  management 

o f so lid  wastes in the m un icipa lity; and in p a rticu la r the management of 

in d u s tr ia l so lid  wastes.

In Chapter Four the in d u s tr ia l solid waste management in F ldoret from 

the  research  f in d in g s  is  presented. Th is  is done by the use of the data 

and inform ation co llected from the fie ld ; which is presented, analyzed 

and in te rp re ted . The chap te r ends with a summary of the f in d in g s  from 

the  fie ld .

C hap te r F ive  conta ins the po licy im plications and recommendations fo r 

b e tte r management o f in d u s tr ia l so lid  wastes in F ldoret. Chapter S ix has
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th e  summary and conc lu s ion s o f the whole thesis.

1.7 Research Methodology

In o rde r to ca rry  ou t the research  su cce ssfu lly , the follow ing 

methodology was followed.

( i)  Collection o f Secondary  Data.

T h is  was mainly l ib ra ry  work and inform ation was co llected on issues 

su ch  as: the environm ent, industr ia l development and how it leads to 

environm ental po llu tion , solid waste management in c lu d in g  sources of 

wastes, methods of co llection , tran spo rta tion  and disposal; and also, the 

in s titu tiona l and legal arrangem ents in the management o f so lid  wastes. 

T h is  information was co llected on va rious parts o f the world, on Kenyan 

tow ns and also on F ldore t. Other inform ation collected was on industr ia l 

so lid  waste management. This covered areas like the ty p e s  o f wastes 

p roduced  by d iffe ren t types o f in du s tr ie s , how they manage th e ir  

wastes, the problems encountered, lim itations and poten tia ls of the 

d if fe re n t methods employed, among o ther aspects. Th is formed a good 

background  fo r com parative purposes w ith the in d u s tr ie s  in E ldoret, the 

ty p e s  of wastes they p roduce  and the management methods employed.

Another area where inform ation was co llected from was on the economic 

aspects of so lid  waste management, lik e  the creation o f employment 

th rou gh  the app lica tion  of recyc ling  as a method of waste disposal 

among other issues.
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( ii)  O ffic ia l In terv iew s.

T h is  was ca rr ied  out w ith d iffe ren t experts, government o ff ic ia ls , bodies 

and o rgan isa tions dea ling  with in d u s tr ie s  o r in d u s tr ia l development, 

environm ent pollution and protection and so lid  waste management; and 

gene ra lly  on urban management. Appointm ents were made with the 

d if fe re n t experts in va r io u s  positions and a lis t  o f d iscuss ion  items 

posted to them; so th a t on the material day of the d iscuss ion s, the 

concerned o ff ice rs  were fu lly  prepared and had su ff ic ie n t information 

to ava il to the researcher. These experts and o ff ic ia ls  came from among 

o th e r bodies:

The M in is try  o f Commerce and Ind u s try  which p rov ided  information on 

the  reg is tra tion  of in d u s tr ie s , inc lud ing  the  cond itions and requirem ents 

fo r  reg istra tion ; and the development o f in d u s tr ie s  in Kenya. The 

D is tr ic t  Industria l Development O ffice r p rov ided  inform ation on the 

development on in d u s tr ie s  sp ec if ica lly  in F ldoret.

M in is try  of Environm ent and Natural Resources (MENR) provided 

in form ation  on the environm ental in general and environm enta l pollution 

s itu a tion  in Kenya with special emphasis on the environm ental policies. 

The D is tr ic t Environm enta l O ffice r p rov ided  f ir s t  hand information on 

the po llu tion  s ituation  in the d is tr ic t  and in the town in p a rticu la r.

F ld o re t Municipal Council which is  charged with the re sp o n s ib ility  of 

keep ing the town clean p rov ided  inform ation on the management of so lid  

w astes in the town. The problems and con s tra in ts  in the management of

so lid  wastes were d iscussed .
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T h is  was aimed at ob ta in ing  a c lear understand ing  of the fa c to rs  leading 

to  indu s tr ia l development and the exp lanations to the  solid waste 

management p ra ctice s  cu rre n t ly  being p ractised . Also, the po lic ies which 

a re  in place, th e ir s tren g th s  and weaknesses was found from these

in te rv iew s.

( ii i)  P rim ary Data Co llection  from the F ie ld .

T h is  p rov ided  f ir s t  hand information on the s tudy  problem. This was 

accomplished using a number of instrum ents.

A questionna ire  was adm in istered to the sampled in d u s tr ie s  conta in ing 

questions which are re lated to the s tu d y  problem. S ince  it  was not 

poss ib le  to cover all the industr ie s , a sam pling p rocedu re  was used as 

shown below.

Interv iew  schedu le was used to  co lle ct information from  municipal 

council o ff ic ia ls  and municipal workers. An appointment was secured and 

a lis t  of items to be d iscussed was presented to the concerned 

persona litie s. During the in terv iew , su b je c ts  of general and p a rticu la r 

in te re s t were d iscussed .

The use of informal d iscu ss ion s was m ainly done in in te rv iew s with 

in d u s try  workers, m unicipal w orkers and res iden ts o f E ldo re t town, 

mainly those liv in g  o r  working adjacent to the indu s tr ia l areas.

V isua l observation  toge the r with photography was used to  cap ture  the 

v isu a l im pressions o f the  cond itions and d iffe ren t aspects o f the study.
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The  Ram pling Fram ew ork

There  are 94 reg iste red  in d u s tr ie s  in E ldo re t with qu ite a number which 

a re  not reg istered . Tnspite of the c la ss if ica tion  o f in d u s tr ie s  by the 

M in is try  of Commerce and Industry  into  Agro, Chemical and Eng ineering  

and Construction  (FNCO), using the In ternationa l S tandard  Industry  

C la ss ifica tion  (ISIC), a s lig h t ly  d iffe re n t c la ss if ica tion  was used in 

d raw ing  up a sampling framework. Th is was sim ply the sp lit t in g  up of 

the  Agro  group of in d u s tr ie s  into  two groups: Food P rocessing , and 

Textile  and Wood in d u s tr ie s . Th is is a fus ion  of the M in is try  mode and 

the  method which was used by the M unicipal Council o f E ldoret in 

c la s s ify in g  the major type s  of in d u s tr ie s  and wastes in the town. Th is 

c la ss if ica t io n  was based on the p roducts the in d u s tr ie s  produce and the 

expected nature of the wastes produced. Th is is because of the 

p ro life ra tion  o f Agro based indu s tr ie s  which was fe lt  would give skewed 

data.

A 30 pe rcen t sample was taken from the 94 in d u s tr ie s  c la ss if ied  as:

(a) rood Processing: producing  o r p rocess ing  maize and wheat 

p roducts, so ft d r in k s , milk, and o th e r food p roducts;

(b) Chemical: p roduc ing  chemicals, powders, ru bbe r and p lastic 

p roducts, acids and other chemical p roducts;

(c) Eng ineering  and Construction  (ENCO): these were concerned with 

body bu ild ing , eng ineering  works, m anufacture of metal p roducts 

and so on; and

(d) Textile and Wood P rodu cts  Industries: these were concerned with the

m anufacture of te x t ile  products, lea ther p roducts, and wood and 

tim ber products.
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The  sam p ling  fram ew ork  used is  as show n below:

Table 1.1: Sampling Framework

Type of Ind u s try j Reg istered Number
------ i---------------------------

j Sample Taken
1
j Food Processing

J
1 19 ! 6

« Chemical 1? 4
J ENCO 31 10
j Textile  and Wood 33 11

Total 94 31

The sample fo r each group was drawn by numbering the  in d u s tr ie s  in 

each category using two d ig its  s ta rt in g  from  01 up to the number of 

in d u s tr ie s  in that ca tegory. Then random numbers were generated from 

a ca lcu la to r. The co rre c t sample was the re fo re  p icked. Where information 

was not obtained from  an in d u s try , the next one on the lis t  was 

in te rv iew ed.

1-8 S tudy  l im itations

In c a rry in g  out th is  s tudy , a number o f fa cto rs  inh ib ited  the smooth 

flow  o f the research . In the f ir s t  instance, lite ra tu re  on indus tr ia l 

p o llu tion  in Kenya, and espec ia lly  on in d u s tr ia l so lid  waste management 

is  scanty . The only ava ilab le  researches done on the so lid  wastes have 

a lw ays been on the m unicipa l wastes. However, these g rea tly  helped in 

the de fin ition  o f area o f coverage in the study.

Second ly , the actual fie ldw ork  was a lso not smooth sa ilin g . In most 

cases, the in d u s tr ia lis ts  viewed the resea rcher with su sp ic ion  because 

they  did not fu lly  understand  the purpose o f the study . Th is  susp ic ion  

-was so p reva len t tha t some in d u s tr ia lis ts  refused f la t ly  to g ive some
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inform ation. The reasons fo r these su sp ic io n s  are many and varied. Some 

in d u s tr ia lis ts  feared indu s tr ia l espionage, some feared that th e ir  

in d u s tr ie s  could he closed if  found engaging in illega l a c t iv it ie s  

th in k in g  tha t the resea rche r was a governm ent in vestig a to r, while 

o th e rs  did not have time to 'waste ’ on a re sea rch e r-oh v iou s ly  not 

unde rstand ing  the im portance o f any researches.

The re  was also the  problem of appointment. Tn most cases, the 

in d u s tr ia lis ts  were on ly  interv iewed on appointment. But some 

appointm ent were not honoured, making the research to  take more time 

than  necessary.

Tn the  management o f the  wastes, all the  in d u s tr ia lis ts  d id  not have any 

re co rd s  and the inform ation received the re fo re  depended ve ry  much on 

approxim ations. Why they  don’t keep reco rd s can be exp la ined by the 

fa c t tha t no au th o rity  requ ires  them to do so. And the re fo re  any 

research  on the management of wastes w ill have to  contend with th is  

prob lem  at the moment.

These problems enumerated above have been addressed  in the 

recommendations so th a t fu tu re  researches fo r the management o f our 

environm ent w ill he q u ite  a pleasure.
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CHAPTFR TWO

I TTFRATIIRF RFVTFW

?. 1 In d u s t r ia l Development. and P o llu t io n

There i s  sn evident, la ck  o f lit.erat.ureon in d u s t r ia l p o llu t io n  in  l ess 

Developed Coun trie s . Therefore most o f the re ferences comes from the 

work done in  the developed coun trie s .

Furthermore, the methods o f management o f  in d u s t r ia l so l id  wastes in  

these I ess Developed co u n tr ie s  are underdeveloped. UNFP (1991) notes 

tha t " i t  i s  safe to  say th a t v i r t u a l l y a l l  the deve lop ing co u n tr ie s  have 

yet. to  develop a comprehensive assessment o f  the environmental impact 

o f in d u s t r ie s  compared to  the most, in d u s t r ia l is e d c o u n t r ie s " . T h is  can 

he a t t r ib u te d  t.o the fa c t  th a t most deve lop ing co u n tr ie s  emphasise 

In d u s tr ia l development w ith  lit.t.le*egard to  in d u s t r ia l p o llu t io n .

Henning and Mangun (19F,9) observed that, t.he Fart.h’ s life -su pp o rt, 

systems are. threatened by numerous undes irab le  by-products o f

economic and in d u s tr ia l growth. These by-products a f fe c t  v ir t u a l ly  

every ea rth  eco-system and resource, base. These by-products o ften  

cha rac te rised  as hazardous or to x ic  substances, may be considered 

"resources out o f p la ce ".

look ing  at in d u s t r ia l growth and i t s  c o n tr ib u t io n  to  the environmental 

d e c lin e  and the responses generated, the Brandt. Commission (1937) 

observes tha t " in du stry  and i t s  products have, had an impact on the 

na tu ra l resource base o f c iv i  1 isat.iort.hrough the e n t ire  c y c le  o f raw
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m a te r ia ls  e xp lo ra t ion  and e x tra c t io n , trans fo rm ation  in to  products, 

energy consumption, waste generation and the use and d isp o sa l o f by­

products by consumers. These impacts may he po s it ive ,en han c ing  the 

q u a lity  o f a resource or extending i t s  use; o r they may be negative , as 

a r e s u lt  o f process and product p o llu t io n  and o f d ep le t io n  or 

degradation o f resou rces". Rut Fdingt.on and Fdington (1977) concluded 

that "o f a l l  the e f fe c ts  o f  Industry, p o llu t io n  is  the most p e rvas ive ".

In d u s tr ie s  opera tions generate alot. o f s o l id  and hazardous wastes. 

Henning and Mangun (1989) note th a t " in  in d u s tr ia lis e d so c ie t . ie s ,ra w  

m at.eria lsare ex trac ted , re f  ined, processed and transformed in to  f in ish e d  

products. These processes produce la rge q u a n t it ie s  o f so l id  and l iq u id

w astes".

Rut not a l l  in d u s tr ie s  p o llu te  at the same ra te . Rome p o llu te  more than 

others. Among the in d u s tr ie s  i dent i f  ied to  he most p o llu t in g  are metal 

f in is h in g ,  tann ing , t e x t i le s , s o lv e n ts ,  pu lp  and paper, and agro- 

in d u s tr ie s .A ls o , small and medium-sized in d u s tr ie s  o ften  f in d  themselves 

unable to  a ffo rd  the changes necessary to  meet, environmental 

re g u la t io n s  and product co n tro ls  because o f the lim ite d  resources at 

t.heir d is p o s a l. Smal 1 s c a le  businesses such as metal working, machine 

to o ls ,p r in t in g ,  tanning and dying, are fre q u en t ly  among the worst 

o ffenders o f environmental regu la tion s in  any country. And most, o f 

these in d u s tr ie s  are found in  Kenyan towns.

Van Tasse l (1970) had e a r l ierohserved tha t 'no indu s try  has made, more 

tro u b le  and more v io le n t  Publ 1c Re la tion s because o f r iv e r  pol lutiont.han 

the pu lp  and paper in d u s tr ie s . A few in d u s tr ie s -p ap e r and a l l ie d
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p ro d u c ts ,. . . typ ica llycom posed  o f re la t iv e ly fe w , la rge p la n ts  use most 

o f the  n a tio n ’ s in d u s t r ia l water and produce most o f the n a tio n ’ s

in d u s t r ia l wastes’ .

He a ls o  went on to  say th a t  po llu tionprob lem s m anifest themselves not 

in some ab stra c t nation  as a whole, but in  s p e c if ic  lo c a lit ie s .T h e  

negative environmental impacts o f in d u s t r ia l a c t iv i t y  were i n i t i a l l y  

perce ived as loca lisedp rob lem s o f a ir ,w a te r  and land p o llu t io n .

furtherm ore, the Brandt Commission (1987) argues tha t " i t  i s  becoming 

in c re a s in g ly  c le a r  tha t the sources and causes o f p o llu t io n a re  fa r  more 

d if fu s e ,  complex and in te rre la te d -an d  the impacts o f  p o llu t io n  more 

w idespread, cumulative and ch ron ic-than  h ith e r to  b e lie ved . P o llu t io n  

problems tha t were once lo c a la re  now reg iona l or even g loba l in  sca le " .

The Commission took exception  o f hazardous waste. I t  noted tha t 

in d u s t.r ia lc o u n tr ie s  generate about 90% o f the w orld ’ s hazardous waste.

Tn 1984, some 325 mi 11 ion to  375 mi 11 iontonnes o f hazardous wastes were 

generated worldwide, around 5 mi 11 ion tonnes o f which were in  the 

newly in d u s tr ia lised and  develop ing areas o f  the world. Moreover, these 

wastes are disposed anyhowly because o f ignorance.

Tn re fe rence  to  s o l id  and hazardous waste problems on a g loba l le v e l,  

the In te rna tiona l R eg iste r o f  Po ten tia lly  Toxic Chemicals (1985) ind icates 

that "Each year, h und reds of m illions of tonnes of hazardous indus tr ia l 

wastes are produced, and much of these is d iscarded  with l it t le  regard 

fo r o r  knowledge of, its  e ffe c t on human health and the environment.... 

The g reatest enemy of o u r safe use and disposal o f chem icals is
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ignoranr.fi

Thfi amount of wastes c ro ss in g  national f ro n t ie rs  is  a lso in creas ing  and 

is lik e ly  to do so. Retween 13ft? and 1983, wastes tran spo rted  in western 

Furope fo r  disposal in another coun try  v ir tu a lly  douhled, reach ing  some 

?50,000-435,000 tonnes (1-?% o f the total hazardous wastes generated). 

Th is increase  may he a ttr ibu ted  pa rtly  to the a va ila b ility  o f re la tive ly  

low cost, legal land based disposal fa c ilit ie s  in some coun tries.

In ternationa l tran spo rt o f wastes meant fo r  d isposal at sea, e ithe r by 

inc ine ra tion  or dumping, account fo r about 1.ft m illion tonnes in 1983. 

ftmall and poor coun tries a re  espec ia lly  vu lne rab le  to o ff-sh o re  dumping, 

as has occu rred  in the waters of Pac ific  and the Caribbean, acting as 

'p o llu t ion  havens*, as Chapman and Walker (1391) ca lls.

Rome coun tr ie s  have re cen tly  proposed what amounts to commodity trade 

in hazardous ( in c lud ing  rad ioactive) wastes. Th is is  the dumping o f 

wastes (in a developing coun try ) in exchange fo r cash o ffe rs . Th is is 

qu ite  tem pting fo r the poor countries. Rut th is  action must be 

condemned hy al! s ince it  is morally unacceptable. Ind u str ia l acc idents 

are  a lso  becoming a regu la r occurrence. For example the Ropal accident 

which occu rred  in India in 1984 k illed  ahout ?5,000 people and in ju red  

an estimated quarte r o f a million.

Combating industr ia l po llu tion  is now a top p r io r ity  in development 

agendas of all the coun tries. And the management o f in d u s tr ia l solid 

wastes is ju s t  one of the methods. Th is is  because the way the wastes 

from  th e  industr ia l p rocesses are d isposed o f have a great deal on the



re s u lta n t  po llu tion .

UNFP (1991) while u rg ing  fo r development w ithout destru ction  observed 

tha t "Industria l expansion Is an im portant part o f many national 

development p lans". Tt continued to say tha t such an expansion, if  

accompanied hy uncontro lled  indus tr ia l po llu tion , is a severe  th rea t to 

both national wellbeing and the global environm ent. The h igh  cost o f 

remedial action-where th is  is poss ib le -shou ld  make all se c to rs  more 

consc ious of the need to avoid pollution th rough  clean techno log ies and 

fo rw a rd  looking polic ies.

Most so lid  wastes from m anufacturing  (sludge, slag, dust and o ther 

in o rg an ic  and o rgan ic m ateria ls) are d isposed of in land fills , open dumps 

o r impoundments where po llu tan ts can often leach into  the su rfa ce  and 

g round  waters. Fven yea rs  a fte r disposal, adverse  environm ental impacts 

and in fluences can occur.

As p re v io u s ly  pointed out, environmental problem s have a cum ulative 

im pact that resu lts  in cons ide rab ly  h igher costs fo r remedial action 

undertaken  at a later stage  o f a co u n try ’s  development.

The cost of clean ing the po llu tion  damage is  also h igh. The estimates 

(ava ilab le  from advanced indu s tr ia l coun trie s) suggests tha t total 

investm ents, p lus ope ra ting  costs, fo r clean ing up a polluted 

environm ent and m ainta in ing it at some su itab le  standard  m ight va ry  

upw ard  from n.5* of GNP. For USA, it was US $645.3 b illion  in 1977 or 

about 3.5* of GNP (World Rank, 1977).

33



Th is projection ind ica tes tha t if  action on the environm ent were unduly 

postponed, the deve lop ing coun tries, as well, could expect to in cu r 

h ighe r and eve r-esca la ting  expend itures. In develop ing coun tr ie s , the 

problem is of a more fundamental nature. Less than 10% of u rban  wastes 

rece ive  some form of treatm ent and only a small p roportion  o f treatment 

is in compliance with any acceptab le q ua lity  standard.

Po licy  questions arise as to how these p rocesses can be contro lled  in 

o rd e r to reduce and to con tro l the waste m ateria ls from p roduction  and 

consumption of goods. F u r th e r  questions in vo lve  the amount o f wastes 

that can be reused or re cyc led  econom ically as well as the v iab le  means 

fo r d isposal of wastes, p a r t ic u la r ly  tox ic o r hazardous wastes, in o rde r 

to p re ven t or reduce damage to human health and environm ent. Early  

p re ven tiv e  measures, the re fo re , avoid o r reduce the h igh cost o f 

resto ra tion  measures.

A lthough cond itions in many developing coun trie s  now perm it more 

lib e ra l e ffluen t and em ission standards than can be to lerated  in the 

more h igh ly  indu s tr ia lised  coun tries, it is  neverthe less im portant to 

p ro je c t the cumulative consequences of in d u s tr ia l pollution.

In genera l, in du s tr ie s  and indus tr ia l opera tions should be encouraged 

that are  more e ffic ien t in terms o f resource use, that generate less 

po llu tion  and wastes, th a t are based on the  use of renewable ra ther 

than non renewable resources, and that m inim ises ir re v e rs ib le  adverse 

impacts on human health and environment.

The rap id  rate of in du s tr ia lisa tio n  and the re su lta n t in d u s tr ia l pollution
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has a lso set in the T h ird  World. The B rand t Commission (1987) has 

summarised that "po llu tion -in ten s ive , resource-based  in d u s tr ie s  are 

grow ing fastest in deve lop ing coun tries". It also went on to say that 

"the expected growth in basic in d u s tr ie s  foreshadows rap id  increases 

in po llu tion  and resource degradation un less deve lop ing co un tr ie s  take 

g reat care to contro l po llu tion  and waste, to  increase re cyc lin g  and re ­

use, and to minimise hazardous wastes". The deve lop ing coun tries 

them selves will even tua lly  have to bear the consequences o f 

inapp rop ria te  in d u s tr ia lisa t io n  and the ultimate re sp o n s ib ility  o f 

en su r in g  su sta inab ility  o f th e ir  development re s ts  with each government.

These coun tries do not have the resou rces to in d u s tr ia lise  now and 

re p a ir  the damage later; nor will they have the time, g iven the rapid 

pace o f technological p rog ress . They can p ro f it  from the I m p r o v e m e n t s  

in resource and environm ental management being ach ieved in 

indu s tr ia lised  countries, and so avoid the need fo r expensive c lean-ups. 

Guch technolog ies can a lso  help them reduce ultimate costs and stre tch  

sca rce  resources. And they  can learn from the m istakes o f developed 

coun tr ie s .

M u lti-Nationa l companies a re  usually  the worst o ffenders. The B randt 

Commission (1987) noted that an in d u s try  may get away with 

unacceptab le leve ls of a ir  and water po llu tion  because the people who 

bear the  b run t of it are poor and unable to complain e ffe c tive ly . This 

was obv io u s ly  re fe rr in g  to the poor people in the develop ing coun tries.

Kenya, like  many o f these develop ing coun trie s  is experienc ing  rapid 

in d u s tr ia lisa t io n  and indeed the problem is  noticeable in many of its
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in d u s t r ia l towns, o f c o u rs e  accom panied by  po llu t ion .

Kyalo (1985), in h is s tu d y  on Kenya Meat Commission and East A frican  

Portland Cement fa c to r ie s  in Athi R iver town found ou t that "the 

problem o f resource abuse through in d u s tr ia l a c t iv it ie s  is a se riou s  one 

in develop ing coun tries". A ir pollution, water po llu tion , acid rain, smog 

and o il s p ills  are few among the many consequences o f resource abuse 

in these countries. Today, as many coun tr ie s  in the deve lop ing world 

indus tr ia lise , the problem on resource abuse is constan tly  becoming a 

rea lity , the d ifference being only in degree and magnitude.

He a lso found out that these two in d u s tr ie s  like  many o th e rs  in the 

coun try  lack proper and sound environm ental protection po lic ies, and 

thus th e ir  operations have continued to ad ve rse ly  a ffect land, water and 

air, the basic natural resou rces fo r human su rv iv a l. Thus the study 

concluded that " it  has been revealed that the fu tu re  o f ou r resources 

and the re fo re  ou r environm ent is indeed threatened". The study  has 

shown that industr ia l development w ithout p rope r environm ental policies 

can b r in g  form idable prob lem s to our environm ent.

Adolwa (1985), in h is s tu d y  of Pan Paper M ills  in Webuye, noted that 

many deve lop ing coun tr ie s  consider in d u s tr ia l development as one way 

of lessen ing  dependence on the indu s tr ia lised  coun tries o f Western 

Europe, Japan and North America fo r  f in ished  m anufactured goods. As 

a consequence, most o f these coun trie s  have adopted an import 

su b s titu tio n  stra tegy. That is se tting  up in d u s tr ie s  which produces 

goods which could have been imported, bu t we have the capac ity  to 

produce them.
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Coupled with th is  is  the po licy is decen tra lisa tion  o r industr ia l 

d ispers ion ; that is se tt in g  up of in d u s tr ie s  in o ther secondary towns 

o the r than Nairobi and Mombasa. Th is is tantamount to 'd e ce n tra lis in g ’

pollution.

Along with the physica l and economic impact tha t the Webuye paper mill 

has had on the town, the re  is an accompanying environm enta l impact. 

Inc iden ts of pollution o f the a ir, water, co rros ion  of b u ild in g s  and 

w ithering  of p lants in the  area adjacent to the paper mill have been 

observed  with great concern  from the env ironm enta lis ts  and non­

env ironm enta lists alike. Whereas the smell emanating from the  processes 

of the paper mill is u b iqu ito u s ly  around the town and can be perceived 

30 k ilom etres away, the co rros ion  o f b u ild in g s  and w ilting  o f p lants has 

had e ffe c ts  on the people in the area ad jacent to the fa c to ry  who have 

had to  move the ir res idences or business prem ises to o ther sites. Crop 

y ie ld s  in the d irection  in which pollution has been most fe lt  has been 

low as a d irect consequence.

Recogn ising  that "pulp and paper mill opera tions are genera lly  ve ry  

h ig h ly  po llu ting  the world over" Adolwa (1985) concluded th a t although 

the management has in sta lled  some pollution contro l equipment necessary 

fo r th is  kind of operation, "the cond itions are fa r from sa t is fa c to ry ” .

Tadamula’s work (1992), on the assessment o f in du s tr ia l so lid  waste 

management In Nairob i’s  in d u s tr ia l area come up with the conc lusion  that 

in d u s tr ia l pollution was a more se rious problems causing a lo t of health 

prob lem s to the people liv in g  near the in d u s tr ia l areas. These are 

u sua lly  the low income people who live  next to the in d u s tr ie s , where
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they  p rov ide labour. He noted that there  was se rious mismanagement o f 

the indu s tr ia l so lid  wastes in the s tu d y  area. He a ttr ib u te s  th is  

s itu a tio n  to, among o th e r factors, weak legal p ro v is io n s  and the 

in s titu tio na l set up. He says that the co llection  methods fo r  one are 

chaotic, with many in d u s tr ie s  o rgan is ing  th e ir own co llection  and 

d isposa l methods, which included uncontro lled  bu rn ing  o f wastes 

in c lu d ing  toxic wastes causing  poisonous smoke.

Tn h is  study on in d u s tr ia l development in Athi R ive r town, McM ireri 

(1992) found out that th e  d isposal of in d u s tr ia l wastes was ra is ing  a lot 

o f concern  pa rticu la r ly  from  Ch lo ride Metal, Athi R ive r M in ing and the 

East A frican  Portland Cement. Th is s itua tion  he a ttr ibu te s  to  the resu lt 

o f weak pollution contro l laws and the m ach inery to en fo rce them.

UNEP (1991) in its  1990 annual report by the executive d ire c to r hoped 

tha t 1990 and beyond w ill be the "Year o f Decision", u shering  in 

decades of action with 1990 making the beg inn ing  of decis ive , co llective  

action  to address environm ental problems. In fact, the damage caused 

by the  indus tr ie s  to the environm ent may e ithe r be irre p a rab le  o r too 

co s t ly  to correct. In d u s tr ia lis ts , being cost m inim isers, are re lu ctan t to 

unde rtake  environmental conservation  as it is  an expensive undertak ing  

(UNFP, 1989). Therefore the greater re sp o n s ib ility  lies with the 

re spec tive  governments.
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2.2 Review of Government Po licy on Ind u s tr ia l Development and 

Fnvironmental P ro tection

2.2.1 Po licy on Ind u str ia l Development

S in ce  independence, the Kenyan Government has always emphasized the 

need to industr ia lise  in all her development policies. Th is  is  because 

in d u s try  was seen by the  government as a su re  way o f ach iev ing  

economic development by creation of employment, earn ing  o f fore ign  

exchange through exports, m anufacture of needed p roducts  among other 

innum erable benefits. Consequently , a number of po lic ies have been 

pu rsued  in th is  quest fo r  in d u s tr ia l development.

The National Development Plan of 1964-1370 had taken as it s  po licy the 

pa rtic ip a tion  of A fr icans in the Kenyan economy, that is Kenyanization. 

Th is  involved the ass istance  o f Kenyans to se t up businesses, by g iv ing  

them loans, se lling  of sh a re s  o f fore ign  companies to Kenyans and the 

employment of Kenyans in the managerial positions in those indus tr ie s .

c lo se ly  related to Kenyanization was the po licy  of import su b s titu tio n  in 

in d u s tr ia l development. T h is  involved the se tt ing  up o f in d u s tr ie s  which 

m anufacture goods loca lly  instead o f im porting  those goods while we 

have the resources to m anufacture them. Th is  po licy  was achieved 

th rou gh  the use of a number on incen tives lik e  tax concessions, ta r iffs , 

a v a ilin g  of industr ia l lands, among other su p p o rt se rv ices .

The government also in tended to be invo lved  in indus tr ia l development 

and noted in the 1966-70 development plan tha t the "Governm ent aims
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to increase  its  own pa rtic ip a tion  in the grow th o f in d u s try , both in 

te rm s o f the promotion o f new p ro jects  and in the f in an c in g  of them". 

The pa rtic ipa tion  of the  government in in d u s tr ia l ven tu re s was mainly 

th rou gh  the Industria l and Commercial Development Corporation  (ICDC) 

by p ro v id in g  loans, eq u ity  and protection  aga inst imported items.

Tn th e  subsequent development p lans of 1974 -1978, 1979-1983, and 1984- 

1388, the government aimed at ach iev ing  in d u s tr ia l d ispe rs ion , that is 

se tt in g  up of in d u s tr ie s  in d iffe ren t p a rts  o f the coun try , mainly in 

o th e r towns o ther than Nairobi and Mombasa. The plan noted tha t the 

"Governm ent aims to ach ieve  a w ider geograph ica l d ispe rsa l o f the 

bene fits  o f in d u s tr ia lis a t io n ”.

It can the re fo re  be seen that the governm ent has been ve ry  

instrum en ta l in in troduc ing  indu s tr ia l deve lopers to locate th e ir  p ro je c ts  

o u ts id e  Nairobi and Mombasa. For instance, a 20 percent investm ent 

c re d it  was g iven by the  government to any indu s tr ia l u nd e rta k in g s  

ou ts id e  these centres. T h is  has been in operation  s ince  1975. The c red it 

is g iven  as a tax rebate on fu tu re  p ro f its  and not before the p ro ject 

gets underway. It is noteworthy tha t E ldo re t ch ie fly  benefited in its  

in d u s tr ia l development from  th is  po licy s in ce  it was one o f the towns 

id en tif ie d  fo r in du s tr ia l development. A lot o f in d u s tr ie s  were the re fore  

es tab lished  in F ldore t in  the 1970’s, in c lu d in g  R ivatex and a lot of 

Kenya Industr ia l Estates (KIE) industr ies .

However, governm ent’s s tra teg ie s  o f in d u s tr ia lisa tio n  were changed in 

the Sessional Paper Number 1 of 1386 on Economic Management fo r 

Renewed Growth to make the in d u s tr ie s  more e ff ic ie n t and export 

o r ie n ted , with a b igger ro le  in in du s tr ia l development p layed by the
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p r iv a te  sector and less by the government. Th is saw a lo t o f p riva te  

and in ternationa l en trep reneu rs  se tting  up in d u s tr ie s  in Kenya ’s major

towns.

Th is susta ined determ ination in in d u s tr ia l development has seen the 

Kenyan Government devo ting  the latest development plan so le ly to 

in d u s tr ia l development. Th is  is the E igh th  National Development Plan 

cove ring  the period 1997-2001. The theme of the plan is  "Rapid 

Industr ia lisa tio n  fo r Susta inab le  Development". Th is was fo llow ing close ly 

another sessional paper on indu s tr ia lisa tion . Th is was the Sessional 

Paper o f 1996 on Industr ia l Transform ation to the Year 2010 and also 

the sessional paper on Jua  Kali, which the governm ent hopes to promote 

as a basis fo r industr ia lisa tion . Th is shows a determ ination by the 

Governm ent to in d u s tr ia lise  as soon as poss ib le  and as much as possible.

Accord ing  to these po licy  documents, Kenya should be fu lly  

in d u s tr ia lised  by the Year 2020. The governm ent recognised tha t it is 

on ly  th rough  in d u s tr ia lisa tio n  that it can develop because o f the 

u n re lia b ility  of the ag r icu ltu ra l sector, s ince  a g r ic u ltu re  is affected by 

a num ber o f fa c to rs  in c lud ing  the vagranc ies o f weather and flu c tu a tin g  

p rices.

All these  po lic ies have made Kenya one o f the most indu s tr ia lised  

coun tr ie s  in East A frica . The growth o f in d u s tr ie s  in Kenya has 

the re fo re  been ve ry  rap id  from about GOO in d u s tr ie s  in 1970 to  1,500 in 

1990 and 1,650 in 1997. The m anufacturing secto r has been grow ing at 

an average  of 9.1% per annum since independence (Kenya, 1997). This 

is a commendable development.
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F ld o re t has benefited from  these po lic ies o f in d u s tr ia l development to 

become on of the most indu s tr ia lised  towns in Kenya and the second 

indu s tr ia lised  town in the R ift va lley  p rov in ce  a fte r Nakuru , besides 

being the fastest grow ing town in Kenya.

However, th is  high rate o f growth implies tha t if  the po llu tion  leve ls o f 

these industr ie s  have not been subjected to  adequate supe rv is ion , th e ir 

im pacts on the environm ent must be considerab le , espec ia lly  where 

d if fe re n t types of in d u s tr ie s  are concentrated, like  in the s tu d y  area.

It can be observed th a t desp ite the encouragement o f industr ia l 

development, the governm ent has fa iled to  g ive enough emphasis to 

environm ental protection. So we continue seeing a lot o f in d u s tr ie s  

be ing set up with litt le  regard  to the environm ent. For example, we are 

yet to see the government devote one o f its  development plans to 

environmental p rotection, though some e ffo rt  was made in June, 1994 

when the government produced the NFAP report.

2.2.? Industr ia l Po llu tion  in Kenya

The in d u s tr ia l development in Kenya has h ith e rto  p rov ided  a strong 

impetus to development and constitu te  an im portant engine o f economic 

grow th fo r the fu tu re . Whereas industr ia l expansion have b rough t about 

ex tens ive  positive  ex te rna lit ie s , ce rta in  diseconom ies have occasiona lly  

set in the process in c lu d in g  a ir, water and noise po llu tion  and solid 

waste accumulation.

Kenya ’ s industr ie s  are m ostly agro-based and the re fo re  assumed less
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tox ic. However, alot o f water po llu tion  can be observed  in the follow ing 

a reas abutting  rive rs: R ive r Nzoia has been polluted by the Pan A frican  

Paper M ills  in Webuye, the Nyando R ive r has been po lluted by the 

Chemelil Sugar Factory, Ngong and Nairobi r iv e rs  have been polluted by 

the in d u s tr ia l estab lishm ents in Nairobi, wh ile the Sosiani r iv e r  has been 

po lluted by industr ia l e n te rp r ise s  in F ldore t, among others.

A tm ospheric pollution has been caused by vapours and gases from 

in d u s tr ia l p rocess going on th roughou t the  coun try . The Mombasa Oil 

R e fine ry  emits about two tonnes of su lp h u r d ioxide da ily  into  the

atmosphere.

2.2.3 Po licy  on Environm enta l Pro tection

Whereas Kenya’s development po lic ies has favoured indus tr ia l 

development, it has yet to  g ive proportiona l emphasis to environm ental 

p rotection . Kenya has yet to devote a whole development plan to 

environm enta l issues, ju s t  as it  has devoted the latest one to indus tr ia l 

development. However, a major e ffo rt was made in 1994 with the 

p roduction  o f the National Environm ental Action Plan (NEAP) by the 

M in is try  o f Environm ent and Natural Resources.

Kenya’s environm ent po lic ies have been almost s ile n t s in ce  independence. 

The f ir s t  mention o f environm ental p ro tection  was in the Th ird  National 

development Plan o f 1374-78 obv ious ly  a response to the  United Nations 

Conference on the Environm ent and Development held in Stockholm,

Sweden, in 1973.
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Immediately a fte r the Stockholm  Conference, Kenya estab lished  the 

National Environmental S e cre ta ria t (NES) in 1974 as a watchdog on 

environm ental matters. In it ia lly , it  was under the O ffice  of the 

P res iden t, then later adopted at the M in is try  of Environm ent and 

Natural Resources created in 1378. The governm ent has recen tly  tu rned  

NES in to  an expanded National Environm ental Action Programme (NEAP) 

to form ulate environm ental po lic ies in Kenya.

The o th e r po lic ies contained in the subsequent p lans have been ra ther 

general, tak ing  about environm enta lly  sa fe  technolog ies instead o f 

in d u s tr ie s . The co u n try ’ s environmental po licy  however has some 

shortcom ings. The National Development Plan of 1994-96 had noted that 

"A lthough  the NES of the  MENR has been ca rry in g  out EIAs at d is tr ic t  

leve ls , the methodology and the coverage at programme and p ro ject 

leve ls  s t ill leaves a lot to  be desired. Moreover, there  has not been an 

agreed system that fa c ilita te s  regu la r repo rtin g  on the s ta tu s  of the 

environm ent in the coun try "

As noted above, Kenya’s environm ental po lic ies seems to be a response 

to in te rnationa l conferences and not borne out of a genuine need to 

conserve  the environm ent. A fte r the United Nations Conference on 

Environm ent and Development in Rio de Jene iro  in B raz il in 1992, which 

came up with Agenda 21, which tr ie s  to find  the so lu tions to the 

apparent con flic t between development and the environm ent, the 

government produced the  Seventh National Development Plan in 1394 

having as its  theme "Resource Mobilization For Susta inab le  Development".
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What the po licy lacks is  what happens to those Industr ie s  a lready set 

up and are the source o f the greatest po llu tion  In Kenya. Also, the 

po lic ies fa ils  to add ress the issue o f p rosecu ting  the Industrie s  which 

are found to be noto rious in pollution. Moreover, so fa r th e re  has not 

been a favourab le  taxation system as fa r  as env ironm enta lly  fr ie n d ly  

m achinery are concerned. The v ita l area o f environm ental information 

still is  inadequate.

What was perhaps one o f fundamental im portance were the seven steps 

tow ards susta inab le  development proposed. Some of these s tep s  inc lude 

the assessment o f environm ent and development cond itions and the 

lin kages and tren d s  were to be estab lished and made operationa l. Also, 

environm ental laws were to  be stream lined, streng thened  and enforced. 

Rut th is  has yet to be rea lised.

The c u r re n t  development plan which is  concerned with indu s tr ia l 

development on ly is a blow to environm ental p rotection . The idea in the 

plan seems to be that we need to in d u s tr ia lis e  to grow rich  so that we 

can take  care o f the environm ent later. Experience  from in d u s tr ia lised  

coun tr ie s  has shown th a t they are now paying dearly  fo r the 

environm ent which was degraded as these co un tr ie s  pursued  th e ir  quest 

for Industr ia lisa tion  and accumulation of wealth.

As the R randt Commission (1987) observed "the  expected grow th in basic 

in d u s tr ie s  foreshadows rap id  increases in po llu tion  and resource 

degradation un less deve lop ing  coun tries take great care to contro l 

po llu tion  and waste, to increase  recyc ling  and re-use, and to  minimise 

hazardous wastes". The Commission went on to  say that "These coun tries
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do not have the resou rces to in d u s tr ia lise  now and repa ir the damage 

later; nor will they have the time, g iven the rap id  pace of technolog ica l

p rog re ss ” .

These coun tries can th e re fo re  p ro f it  from the improvements in resource 

and environm ental management being achieved in in d u s tr ia lised  

coun tries, and to avoid the  need fo r  expensive c lean-ups. Such steps 

can a lso  help them reduce ultimate costs and stre tch  scarce  resources. 

And they  can learn from the m istakes of developed coun tries. And th is  

is what Kenya should do.

? .?A  The Legal rram ew ork

Apart from  the po licy statem ents o f the government, th e re  are also 

leg is la tion s related to so lid  waste management. S p e c if ic  acts o f 

parliam ent which touches on indu s try , po llu tion , environm ent and solid 

wastes management espec ia lly  in an urban area are, in te r  a lia , the 

Pub lic  Health Act, the Local Government Act and the Facto ries Act among 

others.

The local government act chapter 265 of the laws o f Kenya g ives the 

local au th o r it ie s  in Kenya the re spons ib ilit ie s  o f m aintaining c lean liness 

in the areas of th e ir  ju r is d ic t io n , and th is  in c lude  the co llection  o f solid 

wastes from, among o ther areas, res iden tia l, in d u s tr ia l and commercial 

areas. The act also empowers the local au tho rit ie s  to enact by-law s to 

the same effect. But the  app lication  of th is  act has been somewhat 

ine ffective . Nearly all the local au tho rit ie s  in Kenya do not co lle c t these 

wastes p roperly .
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The Pub lic  Health Act Cap 242 also req u ire s  the local au tho rit ie s  to 

maintain c lean liness o f th e ir  areas. And the  Facto ries Act deals on ly  

with the safety in the facto ries w ithout mentioning the w ider 

environm ental aspects which the in d u s tr ie s  find  them selves in.

All in  all, there is  la ck in g  an all encompassing environm ental law in 

Kenya. The environm ental b ill has in parliam ent fo r severa l yea rs  now. 

And cu rre n t ly , issues dealing  with environm ent are sca tte red  in s ix ty  

six se ction s of the Kenyan law. The members of parliament, while 

c o n tr ib u t in g  to the vote fo r the M in is try  o f Environm ent and Natural 

Resources in the 1997/98 budget lamented the absence o f strong  

leg is la tion  on environm ent.

2.3 In d u s tr ia l So lid  Waste Management

In trodu ction

In d u str ia l so lid  wastes in c lude  scrap  metal, paper and paper p roducts, 

abandoned cars, ty res , bottles, cans, p lastics , and so on. The rate of 

generation  and ch a ra c te r is t ic s  of so lid  wastes in Kenya is unknown, a 

lim itation  that makes p lann ing  d iff icu lt.

Most so lid  waste disposal s ite s  are poorly managed and some are  located 

near water bodies, th rea ten ing  water qua lity . S t in k in g  re fu se  heaps 

from food in d u s tr ie s  dumped ca re le ss ly  are not on ly a health hazard but 

also add to v isua l po llu tion . Disposal of p la s tic  p roducts  and polythene 

bags a re  of p a rticu la r concern  because they  do not breakdown under 

normal cond itions. Po lythene bags are often burned, a lthough stud ies
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have shown that the smoke is  a hazard to health.

Proper solid waste management inc ludes incen tives fo r  those p ractis ing  

environm enta lly  f r ie n d ly  approaches. An appropria te  management 

p ractice  is to m inim ise the  amount of wastes at va riou s  stages o f 

p roduction  by re cyc lin g . Resource recovery  is lim ited by lack o f 

government incen tives to  recyc ling  ind u s tr ie s . One problem  is the 

general lack of in form ation on recyc ling , fo r  example, the most e ff ic ie n t 

ways, and th e ir environm enta l and health impact, among o thers .

The management of so lid  wastes in Kenya have been haphazard. 

Ohnesorgen (1992), po in ts out that people in deve lop ing coun tr ie s  do not 

understand that solid waste management has to be approached 

system atica lly . It is  norm ally treated as a non-pro fessiona l job hence 

local governm ents employ non -p ro fess iona ls  to man so lid  waste 

management departments. He concluded tha t although it is essentia l to 

pub lic  health and environm ental p rotection, so lid  waste management in 

most c it ie s  o f develop ing coun tries is  "h ig h ly  u n sa t is fa c to ry ".

Solid waste management is  the major re sp o n s ib ility  of local governments. 

It is a complex task which requ ires  app rop ria te  o rgan izationa l capacity 

and co operation between numerous stakeho lde rs  in the p r iv a te  and 

pub lic  sector.

In Economic Su rvey  (May 1936), the governm ent pointed out tha t most 

in du s tr ia l urban cen tres and p a rticu la r ly  Nairobi, Mombasa, Nakuru  and 

F ldoret, in du s tr ia l waste management has remained a v e ry  serious 

problem. The situation  has to be corrected  as the coun try  continues

38



with the process of a tta in ing  NIC s ta tu s in the year 2020 and if  

susta inab le  development is  to be ach ieved.

Sou rces and Generation o f Solid Waste

In o rd e r to develop fram eworks w ith in which waste management 

s tra teg ie s  can be planned, it is essentia l to know not on ly  the  amounts 

of waste generated and th e ir  sources, bu t also the m ateria ls in each 

waste stream, th e ir p roperties, potential to x ic ity  and hazards to human 

health and the environm ent (UNFP, 1992).

Th is inform ation is  very  im portant in determ in ing the methods, the type 

of equipm ent and the organ izationa l s tra teg y  to be used in so lid  waste

management.

Waste Generation Rates

In d u s tr ie s  d iffe r in the rate of so lid  waste generation and disposal 

hab its  accord ing to th e ir  sizes, amount and type  o f raw materials, 

f in ished  p roducts and p roduction  techno log ies and processes, and a 

v a r ie ty  o f other facto rs (Sewell, 1975). One in d u s try  may generate twice 

as much waste as another o r tr ip le  the amount o f another.

Because not much s tud ies have been conducted in the in d u s tr ie s  in 

Kenya, the waste generation rates of most o f them have not been 

estab lished . Accord ing to the s tudy  done by Fadamulla in Na irob i’s 

in d u s tr ia l area, an in d u s try  produces on average 0.191 tonnes per day 

which comes to about 80 tonnes per year. When that f ig u re  is  m ultip lied
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by the number o f in d u s tr ie s  in Kenya, we can see the magnitude of the 

problem of indus tr ia l so lid  wastes.

The k in d s  and quan tit ie s  o f so lid  wastes generated by an in d u s try  are 

large ly  determ ined by s ize  of operation and the technology used. For 

big indus tr ie s , wastes are also more and those in d u s tr ie s  using 

ine ffic ien t technolog ies p roduce  on average more wastes.

Composition of So lid  Wastes

Industria l e ff lu en t in Kenya are d ischarged from  in d u s tr ie s  such  as food 

industr ie s , textile  and paper industr ies , petroleum  in d u s tr ie s , chemical 

in d u s tr ie s  and eng ineering  works. E ffluen t from  food in d u s tr ie s  such as 

canning, brew ing, da iry , meat, sugar, coffee, tea, f ru it ,  vegetab le  and 

m iscellaneous food p rocess ing  usua lly  cons is ts  o f b iodegradab le o rgan ic 

wastes with no tox ic components.

F ff lu en t from textile , lea ther and paper in d u s tr ie s  have the  follow ing 

common pollutants: a lka lis  which causes pH to  rise , suspended so lid s  and 

toxic metals such as chromium. E ffluen t from petroleum re fine rie s  

comprise o f phenols, o il, grease o r suspended so lids. E ff lu en t from 

eng ineering  works inc lude e lectron ics, metal f in ish in g  and tran spo rt 

system. The po llu tan ts con s is ts  o f ac id s causing pH depression, 

suspended so lids, cyan ide, chromium and o th e r metals.

Industr ie s  also produce and use a lot of chem icals. Chemical substances 

play a major role in in d u s try  in the p roduction  o f consum er and 

producer goods. Demand fo r  more chem icals has led to an increase in
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new in d u s tr ie s  p roduc ing  and using chem icals. Chemicals released into 

the environm ent may po llu te  the a ir  we breathe, the water we d r in k  and 

the food we eat with se r io u s  consequences.

Industr ia l chem icals are used In the m anufacture of, among o th e r th ings, 

rubber, p lastics , s yn th e tic  fa b r ic s  and pain ts. In Kenya, most chem icals 

are imported; and they p lay  a ve ry  im portant role in va riou s  indu s tr ia l 

processes. Industr ia l chem icals inc lude metals and th e ir compounds, 

in c lud ing  m ercury, lead, cadmium, zinc, copper, chromium, se lenium  and 

titan ium . O rgan ic chem icals inc lude po lych lo rinated  b ipheny ls , 

po lych lo rina ted  terpheno ls, ch lorinated  ch lo ro flou ro ca rbons and 

pestic ides. Other in d u s tr ia l chem icals are asbestos, a rsen ic, o rgan ic  and 

ino rgan ic  so lven ts, gaseous compounds, n itrogenous compounds and 

rad io -a c tive  materials such  as those used in hosp ita ls and research 

laboratories.

Other chemical in d u s tr ie s  which produce alot of e ff lu en t are those 

p roduc ing  basic chem icals, fe r t iliz e rs , pharm aceutica ls, p re se rva tive s , 

b a tte rie s and d ye -s tu ffs . Its po llu tan ts inc lude phenols, so lvents 

(acetone, benzene and alcohol), acids, a lka lis , ammonia, b iodegradab le 

wastes, chromium and o the r metals.

There a re  also what are ca lled  hazardous wastes. Hazardous wastes may 

be defined as all wastes th a t have hazardous p rope rtie s  which inc lude 

being rad io  active, toxic, exp losive, co rro s ive , flammable, in fe c tiou s  or 

other ch a ra c te r is t ic s  causing  danger to human health o r the 

environm ent, wether alone o r together with o ther wastes. These wastes 

inc lude d rugs, wastes re su lt in g  from m anufacture of g lues and
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adhes ives, treatment o f metals, waste res idues a r is in g  from industr ia l 

waste disposal operations such as inc ine ra tion  and so on.

S to rage  o f Solid Wastes

The method of storage o f so lid  wastes va r ie s  w ithin an in d u s try . The 

most im portant method o f storage is the use of dustb in s o f d iffe ren t 

s ire s . In developed coun tries, receptacles a re  standard ized  and labelled 

fo r p a r t ic u la r  in d u s tr ie s  and separated wastes.

The sto rage  equipment in developed coun tr ie s  are more soph istica ted  

and h ig h ly  mechanized than  in the deve lop ing coun tries. In coun tries 

lik e  USA, waste is stored in huge con ta ine rs (Sk ip s) which are lifted 

m echan ica lly  during  co llection .

G ene ra lly , items used fo r sto rage o f so lid  wastes in the  in d u s tr ia l areas 

of K enya  include; p la s tic  conta iners and bags, dustb in s , standard 

con ta in e rs , bu lkb in s and dustle ss  conta iners, and some in d u s tr ie s  ju s t 

heap them without using any conta iners at all (Fadamulla, 1991).

Co lle c tion  and T ransporta tion  o f Solid Waste

Waste co llection  is the re sp o n s ib ility  of the local government. If waste 

d isposa l cannot occur on -s ite , the waste must be transpo rted  elsewhere. 

The freq uen cy  and tho roughness o f so lid  waste co llection is  im portant 

s in ce  it a ffects the generation and cost. Hagerty (1976), po in ts out that 

a g rea t portion of solid waste management expenses a rise  from  waste 

co lle c tion .
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In most developed coun tr ie s , waste co llection  from in d u s tr ie s  is 

contracted to p riva te  companies. In Nairobi the re  are a few number o f 

p riva te  companies dealing with so lid  waste co llection  and d isposa l. These 

companies are normally contracted  by in d iv id u a ls , in d u s tr ia lis ts  or 

estate res iden ts who have organ ized them selves into neighbourhood 

groups and they have a mode of paying fo r  the serv ice . An example o f 

these companies is  the BINS company. The tru c k  s t ill remains the 

prim ary means o f co llection  and transpo rta tion  espec ia lly  in develop ing 

countries. The type  o f veh ic le s  used in o u r towns are u sua lly  open 

trucks. They the re fo re  tend to sp ill re fuse along the route to  d isposal 

site.

However, transpo rta tion  o f in du s tr ia l so lid  wastes should be minimised 

since these  wastes should not be mixed with res identia l wastes.However, 

no m un ic ipa lity  in Kenya has so fa r p rov ided  a separate waste disposal 

site fo r  in d u s tr ia l wastes.

Nevertheless, some in d u s tr ia lis ts  use the ir own lo rr ie s  to c a r ry  wastes 

for d isposa l in the m unicipal site. Th is is bad but th is  trend  seems to 

continue because the local au tho rit ie s  do not seem to have su ff ic ie n t

control o ve r th is  issue.

Waste Reduction, Resource Recovery and Reuse

Many wastes contain use fu l m ateria ls which can be reclaimed and 

reused. Waste reduction and resource re cove ry  are d is t in c t  waste 

management approaches fo r conserv ing  environmental resources, 

reducing waste co llection  and d isposal costs, and a lle v ia ting  energy
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shortages in cases where waste is used as a source o f energy  (Geller, 

1982). Waste reduction re fe rs  to decreasing the generation o f waste by 

reduc ing  the consumption o f environm enta l resources (Geller, 1982). 

Waste reduction  will often re q u ire  the app lica tion  of con tingencies that 

o ffe r spec ia l rewards fo r waste reduction  stra teg ies.

Resource recovery means the  re tr ieva l o f m ateria ls from wastes fo r some 

econom ically useful function  (Sewell, 1975). T h is  inc lude the so rting  of 

paper, cans, bottles, metals and o ther m ateria ls from in d u s tr ia l wastes 

and subsequen t p rocessing.

Recovery can be fo r  an equ iva len t use such  as the p rocess ing  o f 

n ew sp rin t o r it can be fo r  a degraded use such as the re cove ry  of 

compost from  domestic waste.

In num erous countries, m easures have been in stitu ted  to reduce the 

amount o f waste p roducts  generated as well as to promote reuse of 

m ateria ls. In the United States, fo r example a few states have mandatory 

sta tew ide  laws requ ir ing  in d u s tr ia lis ts  to separate  th e ir  wastes into 

re cy c la b le  and no -recyc lab le  and they are collected separa te ly . Some 

sta tes re q u ire  industr ia l waste to be sorted  into  va rious categories 

before co llection  (Bernste in , 1993). The French  government regu la te  the 

use o f ce rta in  materials, elements o r energy sources to fa c ilita te  the 

re cove ry  o f constituent m ateria ls.

Econom ic instrum ents can a lso be used to encourage reduction  o f waste 

generated. In some instances, governm ents have in stitu ted  so lid  waste 

p r ic in g  system s that p ro v ide  continuous in cen tive s  fo r in d u s tr ie s  to
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reduce  waste generation. O ther in cen tiv e s  inc lude tax c re d its  to 

in d u s tr ie s  that use re cyc led  m ateria ls as p a rt o f th e ir  raw materials, 

s tab iliza tion  of m arkets fo r  recyc lab le s th rough  p rice  su p p o rts  fo r the 

estab lishm ent of m ateria ls banks, so ft loan that encourage p riva te  

e n te rp r is e s  to implement resource re cove ry  a c tiv it ie s  and so on. 

D eposit-re fund  system  is  a lso  used in some coun tr ie s  to encourage reuse 

of conta iners.

Waste reduction and re c y c lin g  stra teg ie s  are not well developed in 

deve lop ing  countries. A cco rd ing  to Otieno (1992), recyc ling  in deve lop ing 

co u n tr ie s  is done on an ad -hoc basis, and those invo lved do more as 

sca ven ge rs  and then se ll o ff  th e ir "loot" which is mainly g lass, t in s  and

paper.

In Na irob i c ity  the most im portant resource recovery method employed 

is re c y c lin g  of paper in to  p roducts such as to ile t papers, ca rton s  and 

o th e r packag ing materia ls. And in almost all the industr ia l towns, there 

is ex ten s ive  reuse of sc rap  metals in the inform al jua  ka li se c to r fo r the 

m anu factu re  of va riou s  metallic implements. Th is was boosted by 

governm ents po licy of encourag ing  small sca le  informal en te rp r ise s  in 

o rd e r to  solve the problem  o f unemployment and as a bas is  fo r our 

in d u s tr ia lisa t io n .

D isposal o f Waste

When waste have been co llected and transpo rted , there must be e ithe r 

fu r th e r  processing or immediate d isposal. Sometimes the wastes are 

s im p ly  dumped and leve lled  in a land fill. Some wastes needs treatment
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before disposal. These in c lu de  hazardous in d u s tr ia l waste.

S t r ic te r  contro l o ve r waste d isposal e spec ia lly  hazardous waste disposal 

have been in stitu ted  in most developed coun tr ie s  and th is  has led to a 

rise  in wastes exported. A number of in stances have o ccu rred  where 

extrem ely hazardous waste has been sen t sometimes unde r fa lse 

decla ra tion , to deve lop ing coun tr ie s  which have ne ither the fa c ilit ie s  nor 

the techn ica l expertise  to  deal with it (UNEP, 1992). However, no such 

in c idence  have been obse rved  in ou r coun try  (Kenya, 1994).

There are a number o f methods o f waste disposal used a ll ove r the 

w orld . These inc lude land f illin g , dumping, inc ineration , p u lve riza tion

and p y ro ly s is .

The re  are two methods o f land fill. San ita ry  land fill is the  contro lled 

bu ria l o f waste under compacted earth. A well dra ined s ite  d is tan t from 

any water body is  excavated to a depth of about th ree  m etres and the 

w astes compacted in la ye rs  o f six to e igh t feet then covered with six 

in ch e s  of compacted earth . When the land fill is completed, it  should be 

co ve red  with at least two feet of compacted earth (Sewell, 1975).

C ove rle ss  land fill o r open dumping is  a method whereby so lid  wastes are 

dumped into an open space w ithout any covering . Th is is  the most 

common method employed in Kenya where wastes are dumped in open

spaces.

P ro v id ed  there is no sho rtage  of land with su itab le  geological formation, 

la n d f il l s t ill remains the p r in c ip a l fina l d isposa l system fo r the  m ajority
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of wastes, even in the h ig h ly  in d u s tr ia lize d  coun tries. Over 70* o f 

m unicipal wastes in North America and Western Europe a re  land filled  

with lit t le  o r no treatm ent (UNEP, 1992).

Incineration invo lves the bu rn ing  o f wastes under contro lled  cond itions. 

*v0.->te volume can be decreased by 80-90* by a conventiona l low- 

temperature in c in e ra to rs  and thu s  transpo rta tion  costs can be 

d ra s t ic a lly  reduced. Only the ashes are taken  fo r d isposal (van Tassel, 

1070). Th is seems the p ra c tica l answer to  mounting waste d isposal 

prob lem s in heavily  u rban  and indu s tr ia lised  p a rts  o f the world.

A c ru d e  way of in c ine ra tion  is employed In Kenya whereby waste is  fed 

lir: 1 '^mes usua lly  because litt le  or no consideration  is  g iven to 

p o ten tia lly  hazardous b y -p roduct, b lack soot is allowed to belch free ly  

from the  smoke sta cks and f ly  ash descends upon su rro u n d in g  land 

area. T h is  is  ju s t uncontro lled  burn ing.

The modern in c in e ra to rs  have been mounted with e le c tro sta tic  

p re c ip ita to r  which are the devices used to trap  the p a rticu la te  matter 

from the  fu rnace  which would otherw ise be em itted in to  su rro u n d in g  a ir 

(van Tasse l, 1970).

Waste can also be used to  generate energy th rough  steam generators.

t i id u s t iie s  which p roduce  a lot o f com bustib le wastes fo r  example 

tim ber in d u s tr ie s  which p roduce a lot o f saw dust, th is  maybe a 

p rom ising  method o f waste d isposal.

Pu lve r iza t io n  is ra re ly  used. It invo lves smashing up o f so lid  wastes
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the h igh income res iden tia l areas and in d u s tr ia l area in Nairobi 

(Tadamula, 1991). Lack o f c lea r po licy on who pays fo r p riva tisa tion  is  

the main obstacle in implementation.

These companies have been found to be e ff ic ie n t because they  co llect 

wastes regu la rly  and p rov id e  better se rv ice s , thus g iv ing  value fo r

money.

2.5 E ffe c ts  o f Industr ia l So lid  Wastes and th e ir

Management Methods on Humans and the  Environm ent

Land Po llu tion

So lid  wastes from in d u s tr ia l a c t iv it ie s  constitu te  an obv ious th rea t to 

human health and the environm ent. If not p rope rly  d isposed of, solid 

waste can resu lt in health hazards such as contam ination of ground and 

su rfa ce  waters and a ir po llu tion . Uncollected waste is  a health hazard. 

Tt is  a lso  a hazard to fo rag ing  w ild life  and domestic animals. It can 

cause in ju ry  to both an im als and human beings.

Reside being uns igh tly , waste occupy va luab le  space, block walkways 

and s tree ts . Where land is used fo r waste d isposal in la n d fills , the 

m arket value of the su rro un d ing  p rope rty  is  ty p ic a lly  reduced.

Water po llution

The in f ilt ra t io n  o f ra in fa ll water into land fill, together with the 

b iochem ical and chemical breakdown of the wastes, p roduces a leachate
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which is high in suspended so lid s  and of v a ry in g  o rgan ic  and ino rgan ic 

content. All in du s tr ia l wastes p roduces leachate. If the leachate en ters 

surface o r ground water before su ff ic ie n t d ilu tion  has o ccu rred , se rious 

pollution in c id en ts  can occu r. In su rface  waters, leachate high in 

organic matter and reduced metals will cause severe  oxygen depletion 

and resu lt in f ish  k ills , (UNEP, 1992).

If leachate en ters ground water o r shallow aq u ife rs  the prob lem s are 

more serious. D ilution and removal o f leachate is slower in g round  water 

than in su rface  water and it  may render the ground water non-potab le. 

The best known example is  Love canal in U.S.A where fam ilies liv ing  

near the  disposal s ite  su ffe red  health problems and were evacuated and 

the area was declared a d isas te r zone (UNEP, 1992).

Air Po llu tion

The decomposition of so lid  wastes in la n d fills  can re su lt  in the 

production o f carbond iox ide and methane. Operation of in c in e ra to rs  can 

cause nu isance and atm ospheric po llution  from the em ission of 

particu lates, ac id ic  gases, u nbu rn t waste material, heavy metals, and 

trace quan tit ie s  o f o rgan ic  compounds. Bu rn ing  o f waste can also cause 

fire hazard espec ia lly  in dum psites and also at industr ie s .

Effects in the  Marine Environm ent

The d isposa l o f in d u s tr ia l wastes and sewage sludge can have d iverse  

harmful e ffects on the marine environm ent and d ire c t e ffe c ts  on human 

health. Ecological e ffects such as reduction  or a lte ra tion  of the
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sedentary fauna popu la tions have been obse rved  In reg ions where waste 

is dumped, but it is not c lear whether it  is due to the  physica l 

presence of the waste o r  its  chemical components (UNEP, 1992).

2.6 The Conceptual Vramework

Accord ing to Tchobanoglous (1977), so lid  waste management is  associated 

with the contro l o f generation, storage, co llection , tra n s fe r  and disposal 

of so lid  wastes in a manner that is in accord  with the best p r in c ip le s  

of p u b lic  health, economics, eng ineering  j e ff ic iency  <l, conservation , 

aesthetics and o ther environm enta l considerations; and th a t is  also 

respons ive  to pub lic  a ttitudes. This, he adds, inc lude all adm in is tra tive , 

financ ia l, legal, p lann ing and eng ineering  function s invo lved  in the 

whole spectrum  o f so lu tion s to problems o f so lid  wastes th ru s t  upon the 

community by its  inhab itan ts.

Proper so lid  waste management the re fore  in vo lve s  determ in ing the best 

method(s) o f co llecting  the wastes produced by a community in a 

san ita ry  manner cons is ten t with the desires o f the inhab itan ts.

Ha suggests  that the e ffec tiveness o f solid waste management method is 

measured by the d iffe ren ce  between the so lid  waste generated and those 

collected. Solid waste management, the re fo re , concerns the in te rp lay  

among generation, storage, presentation, co llection and d isposal; in 

which workable a lte rna tive  programmes and p lans are developed to so lve 

solid waste problems.

The whole process of so lid  waste management can be conceptualised as
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in F ig u re  2.1 below:

Figure 2.1: Conceptual Framework

Source: Tchobanotflous, 1977.

But the  framework above do not show the a cto rs  concerned with the 

d if fe re n t  a c t iv it ie s  at the d iffe ren t stages, leading to the follow ing 

questions: Which in s t itu t io n s  are concerned with the generation of 

wastes, storage, co llection , tran spo rt and tran s fe r, p rocess ing  and 

re cove ry  and disposal?

S ch u be le r (1996) in h is Conceptual Framework For Municipal So lid  Waste 

Management says that the Conceptual Framework p rov ides d e fin it io n s  of 

the main concepts of M unic ipa l Solid Waste Management (MSWM) and 

id e n t if ie s  the goals and p r in c ip le s  that norm ally guide MSWM system 

development. He d iscusses key ob jectives and issues which would be 

add ressed  by MSWM stra teg ie s  and inc lude po litica l, in s titu tio na l, social, 

f in a n c ia l, economic and technolog ica l aspects.

52



He also goes on to say tha t the conceptual framework is  s tru ctu red  

along th ree  p r in c ip le  dim ensions, co rre spond ing  to the questions:

What is the Scope of Waste Management a c t iv it ie s?

Who are the Actors and Development P a rtn e rs  in the fie ld ?

How should S tra teg ic  O b je c tive s  and Issues be addressed?

He notes tha t Management is  a goal- o riented  process. "Management is  a 

cyc lica l process of se tting  ob jectives, e s tab lish ing  long-term  plans, 

programming, budgeting, implementation, operation  and maintenance, 

monitoring and eva luation , cost contro l, rev is ion  of o b je c t ive s  and p lans 

and so fo rth " . When th is  is  applied to the management of so lid  wastes, 

it means fo r proper management, we have to follow the whole process, 

w ithout sh o rt-cu ts .

Henning and Mangun (1389) while examining how the concept o f so lid  

waste management has come about had noted that "as pub lic  

appreciation of the exten t o f the economic and social co s ts  of solid 

waste has grown, the concep t of so lid  waste management has evolved". 

The assum ption behind the  concept is tha t man can dev ise  a socio- 

technological system th a t will w isely contro l the quan tity  and 

cha ra c te r is t ic s  of wastes.

The problem s associated w ith the management of so lid  wastes in today ’s 

society are complex because o f the quan tity  and d ive rse  na tu re  of these 

wastes (Tchbanoglous, 1977). The problem s associated with non- 

domestically generated wastes are more complex due to the fa c to rs  such 

as the un iqueness of the refuse.
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In Kenya, there are two broad system s o f so lid  waste m anagem ent-public 

and private; with the form er being the more conventiona l and 

traditional. The solid  waste d isposal un it is  u sua lly  estab lished  at 

municipal level. The inform al system  usua lly  invo lve  the co lle ction  and 

disposal of wastes by in d iv id u a ls  ( 'sca ven ge rs ’ ).

Habitat (A frica  Waste Forum, 1994), noted tha t in the long term , e ffective  

implementation of su sta inab le  waste management p ractices shou ld  aim at:

(a) methods of reduc ing  the  problem of waste at source;

(b) programmes to stim ulate re cyc ling  and re-use;

(c) add ress ing  appropria te  technolog ies fo r  increas ing  se rv ice  

coverage; and

(d) en su ring  environm enta lly  sound disposal methods.

The composition of the so lid  waste collected, there fore , shou ld  act as a 

basis on which o ther management p ractices are approached. Separating  

the d iffe re n t wastes into v a r io u s  components at source will g iv e  a clear 

ind ication on how these wastes can be d isposed of, resources recovered,

re-used or recycled.

Bernstein (1993) examines the  methods which have norm ally been used 

in so lid waste management in many coun tries. He says tha t s ince  the 

inception of environm ental po licy  in most developed (and deve lop ing) 

countries, the com m and-and-control approach has been the dominant 

strategy. However, in recen t years, many coun tries, p rim arily  

industr ia lised  ones, have adopted economic instrum en ts to in troduce  

more f le x ib ility , e ffic iency  and cost e ffec tiveness in to  po llu tion  contro l

54



measures.

In theory, economic in strum en ts have the capac ity  to regu la te  pollution 

accord ing to the market mechanisms and th u s  fa c ilita te  deregu la tion  and 

a reduction  in government involvement. These economic instrum ent 

inc lude user charges, d isposa l charges, p roduct charges, subs id ies, 

among a host of o ther instrum ents.

Solid waste management the re fo re  need to  be developed fu r th e r .  Th is 

will in vo lve  the need to form ulate a theore tica l framework. A theore tica l 

framework must have the intention to s tru c tu re  and to  in teg rate  

information patterns, mostly generated in d iffe ren t sources. It can 

hereby be experienced tha t the s tru c tu re  g ives a better a cce ss ib ility  

and an improvement of the use of the ava ilab le  inform ation and that 

in tegration  in many cases leads to syn e rg e tic  effects.

Fnvironm enta lly  sound waste management must go beyond the  mere safe 

disposal o r recovery  of wastes that are generated and seek to address 

the root cause of the problem by attem pting to change unsusta inab le  

pa tte rns o f production and consumption. T h is  implies the app lica tion  of 

the in teg ra ted  life -cy c le  management concept, which p resen ts  a unique 

oppo rtun ity  to reconcile  development and environm enta l protection.

A cco rd ing ly , the framework fo r requ is ite  action should be founded on 

a h ie ra rchy  of ob jectives and focused on the fou r major waste related 

Programme areas, summarised above as m inim ising wastes, maximising 

environm enta lly  sound waste reuse and recyc ling , promoting 

environm enta lly  sound waste disposal and treatment, and extending
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waste se rv ice  overage.

The fou r programme areas a re  in te rre la ted  and m utually su p p o rtiv e  and 

must the re fo re  be in teg ra ted  in o rd e r to p ro v id e  a com prehensive and 

environmentally respons ive  fram ework fo r managing in d u s tr ia l wastes. 

The mix and emphasis g iven  to each o f the fo u r programme areas will 

vary accord ing  to the local socio-econom ic and physica l cond itions, rates 

of waste generation and waste composition. A ll secto rs o f so c ie ty  should 

partic ipate in all the programme areas.

The s tu d y  was the re fo re  done based on these  broad concepts o f solid 

waste management.
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CHAPTER THREE

BACKGROUND TO THE STUDY AREA

3.1 Phys ica l Features

3.1.1 Location

Fldoret is  located in the  h ig h -ag r icu ltu ra l-p o ten tia l h igh lands of the 

Uasin Gishu D is tr ic t in R ift  Valley Prov ince. The town Is tra ve rsed  by 

approximately la titude 0 31’ North and long itude 35 16’ long itude  East. 

It lie s  approximately 65 Km north o f the equator. E ldo re t is 

approximately 330 K ilom etres away from Nairobi by road and almost ha lf­

way between Nairobi and Kampala, the cap ita l c it ie s  o f Kenya and 

Uganda respective ly . It is  a focal po int fo r roads from Kapsabet, Turbo, 

Kitale, Kabarnet, K ipkabus, Moiben and Western as well as Nyanza 

p rov inces (Map 3.1).

3.1.2 Relief

F ldoret lies at an average a ltitude  o f 2085 metres above sea level. The 

•and rise s  from the R ive r Sosiani va lley  both no rthw ards and 

southwards from about 1800 metres in the extreme north -w est and from 

below 2120m in the extreme south-east tow ards and beyond the 2200m 

contour line. The north p a rt of E ldoret is marked by a steep slope (Map 

3.2).

The area com prises of te r t ia ry  vo lcan ic Uasin Gishu phono lite lavas. In 

geological terms, th is  area is re fe rred  to as lower Uasin Gishu
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phonolites. Along the escarpm ent, are s lopes o f mainly rock ou tcrops o r 

boulders. These today form s a good sou rce  o f b u ild ing  materials. 

Quarry ing of stones fo r  bu ild ing  pu rposes now takes p lace along the 

escarpment where these rock ou tcrops predom inate. On the plateau, the 

landform comprises of extensive  level o f gently  s lop ing areas with 

undulations. Depressions a re  mainly gentle, broad and f la t bottomed. The 

soils are dark brown c la y  loam la te rites. T h is  have a depth o f up to 15 

cm ove r lay ing  strong  brown to redd ish  brown clay. Massive la te rite s  

occur at depths o f 30-90 cm along where the plateau undulates.

3.1.3 Climate

E ldoret experiences an average da ily  mean maximum tem perature of 24J 

Celsius. A total annual average ra in fa ll o f 1147.9mm was recorded at 

E ldoret fo r  the period 1975 to 1982. However, between 1980 and 1987, a 

total annual average ra in fa ll of 729.3mm was recorded. Most o f the 

ra in fa ll in E ldoret is rece ived  du ring  the n igh t. The months o f June and 

August normally rece ive  the h ighest amount, while December and 

January  normally record the lowest.

58



V
ic

 
r

O
N

M

L O C A T I O N  O F  E L O C R E T  IN K E N Y A

- *‘0°Z

59



area

, M A P J , 2 :  A T O P O G R A P H I C A L  M A P  O F  E L O O R E T  M U N I C I P A L I T Y

60



X2 H istorica l Development

Eldoret developed from an iso lated post o ff ice  and ra ilw ay station 

serving mostly a European farm ing community into a major and dynam ic 

regional adm in istra tive , commercial, educational and in d u s tr ia l centre

today.

Eldoret, as it is known today, is a creation  of European adventurism  

into the in te r io r o f Kenya at the tu rn  of the  cen tu ry . E ldo re t owes its  

modern o r ig in  to the settlem ent o f the Boers from South A frica . The 

Boers were encouraged to  settle  in Uasin Gishu by the then East 

African Pro tecto rate  au tho rit ie s. The B r it is h  considered  the Uasin Gishu 

Plateau as a "murram  p it"  unsu itab le  fo r a g r icu ltu re .

Refore the White se tt le rs , the ea rlie s t inhab itan ts  o f the area were the 

pastoral S ir ikw a  who were la ter conquered by the Maasai and the Nandi. 

The S ir ikw a  are believed to have settled in the area around 1750. They 

were d r iv e n  out o f the Uasin Gishu Plateau by the Nandis around 1850. 

Ry 1900, Nandi power was supreme in the region. Th is  enabled them to 

have access to pastu res and sa lt lic k s  and free  passages across the 

plateau which fac ilita ted  ba rte r trade  with Arab tra d e rs  on the northern  

caravan route to Kav irondo Gulf (Kisumu). The Nandis were then so 

powerful tha t when the European exped ition la ter followed the caravan 

route, they were able to  keep it under su rve illa n ce  and even tua lly  

attacked it. Later, however, the B r it ish  evacuated the Nandis from the 

Uasin G ishu plateau. The f ir s t  white se tt le rs  in E ldoret area are 

believed to have a rr ived  in 1300.
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By 1310, E ldoret was an iso lated post o ff ice  sta tion  fo r  the white 

farm ing community. At th e  same time, the  Boer t re k k e rs  from South 

A frica  a rr iv e d  in the E ld o re t area. The o r ig in a l s ite  fo r the post o ffice  

was an una ttractive  stony p iece of land which was cons idered  not good 

for fa rm ing  purposes. In 1912, E ldo re t was declared as a B r it ish  

adm in is tra tive  centre fo r  Uasin G ishu and T rans-N zo ia  d is tr ic ts .

The name of the town is  de rived  from  the Maasai word E ldo re  meaning 

"stony r iv e r ”. A fter conquest o f the Maasai by the Nandi, the la tte r 

added *t' to make it sound like  a Nandi name. By 1912, E ldo re t was 

o ff ic ia lly  gazetted as a tow nsh ip  occupy ing  2770 acres (approxim ately

11.2 krn  ̂ o r 1121 hectares).

Development in the region and the growth o f E ldo re t town remained slow 

un til 1924, when a section o f the Kenya-Uganda Railway pass ing  through 

E ld o re t town was completed. This, together with permanent settlem ents 

in Uasin  Gishu D is tric t, were responsib le  fo r  the growth o f E ldoret as 

a ra ilw ay  yard with a junction  to K itale. As the seat o f d is tr ic t  

adm in is tra tion  and a se rv ic e  centre  fo r  the su rro u n d in g  farm ing 

h in te r la n d , E ldoret benefited  from the population related to the local 

governm ent, the ra ilw ay and the farm ers from  the ad jo in ing  areas. By 

1929, the town was e levated to a municipal board and gained 

m u n ic ip a lity  sta tus in 1958.

The tow n boundaries have been extended on a number of occasions. The 

la te s t extension was done in 1988, when the town’s boundaries were 

extended from 59 km' to  enclose a massive 147.9 sq. km (Map 3.3). Th is 

extens ion  appears to  be well beyond the ex isting  and fu tu re

G2



requirem ents for urban land. The council has in the p rocess engulfed 

large tra c ts  of a g r ic u ltu ra l land, some of which have been illega lly  o r 

legally sub -d iv ided . Most o f these su b -u rb an  areas a re  rap id ly  

developing into slums an d /o r squa tte r housing.

3.3 Population

The population of F ldo re t has been grow ing rap id ly  ove r the years. The 

table below g ives the population  f ig u re s  fo r  the yea rs  1948-1989.

Year Popu lation

1948 8,193

1962 19,605

1969 18,196

1979 50,500

1989 111,882

Source: Population Censuses. CBS.

Th is population is  grow ing at the rate of 8 percen t per annum and was 

estimated to be 193,808 in 1996 and pro jected  to be 265,302 by the year

2000. The high population 

fo llow ing:

growth of E ldo re t is a ttr ibu ted  to the

(a) Natural growth;

(b) Net in m igration;

(c) Boundary extensions (which bas ica lly  transfo rm  ru ra l 

population into urban population), and

(d) Rapid increase in in d u s tr ia l growth.
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3.4 F a c to rs  A ttra c t in g  I n d u s t r ie s  to  F ld o re t

Accord ing to O jany and Ogendo (19C9), a location fac to r re fe rs  to any 

phenomenon which exe rts  an in fluence  on the location o f an in d u s try , 

though Ogendo (19f>9) obse rved  tha t no s in g le  fa cto r has a determ in ing 

influence, but a combination o f more than one factors. The most ev iden t 

of these fac to rs  are: h is to rica l, geo-topograph ica l and ecological,

in fra s tru c tu re  (espec ia lly  tran spo rt), raw materia ls, m arkets and 

industr ia l inertia . O ther fa c to rs  determ in ing in du s tr ia l location are 

facto rs pecu lia r to tha t p a rt icu la r  location.

Two g roups of location fa c to rs  seem to  in fluence  the location of 

in d u s tr ie s  in Kenya; namely:

(i) The phys ica l facto rs , such as geolo-geom orphic facto rs , c lim atic and

so on; and

(ii) Human and economic fa c to rs  p a rt ic u la r ly  labour, economic factors,

and po litica l fa c to rs , among others.

Consequently, a number of fa c to rs  have combined to make F ldoret 

a ttra c t iv e  to indus tr ie s . One of the fa c to rs  is p o lit ic s  o r politica l 

goodw ill. I ocal p o lit ic ia n s  p lay a great ro le  in conv in c ing  industr ia l 

deve lopers to locate th e ir  in d u s try  in F ldore t. lo ca l po lit ic ian s  here 

inc lude  both the members o f the municipal council and the members of 

parliament. The p resen t po litica l leadersh ip  in F ldore t and adjacent 

d is t r ic ts  have been able to a ttrac t many in d u s tr ia l p ro je c ts  and it is 

hoped tha t the same trend  will continue in the fu tu re .



The o th e r factor a ttra c t in g  in d u s tr ie s  to  F ldo re t is  labour. F ldoret, 

s ituated  in a ve ry  populous region have an abundant su pp ly  o f labour.

The o th e r factor is  the de libe ra te  po licy  hy the centra l governm ent o f 

Kenya to deconcentrate in d u s tr ie s  aimed at easing the congestion  in 

Nairob i and Mombasa. From June 1375, a 20% tax allowance is  p rov ided  

hy the  centra l governm ent fo r any in d u s tr ia l u nd e rta k in g  located 

ou ts id e  Nairobi and Mombasa. Through the  Government’s  in d u s tr ia l 

d ispe rsa l po licy from Nairobi and Mombasa and its  po licy  and suppo rt 

fo r se lected  growth and se rv ice  centres, F ld o re t was chosen to  develop 

as a reg ional in du s tr ia l cen tre  in the western region of Kenya.

P rox im ity  to sources o f raw m ateria ls o r market is another im portant 

locationa l factor. Adequate supp ly  of a v a r ie ty  of raw m ateria ls from 

the h in te rland  has led to the development of a lot o f in d u s tr ie s  in 

F ld o re t. A d ive rs if ie d  and grow ing market fo r  in d u s tr ia l p ro d u c ts  is also 

a key facto r.

I a rg e  amounts o f water is  needed in te x tile  in d u s tr ie s  fo r  b leaching, 

w ash ing  and dying . Moderate tem peratures are essentia l th roughou t the 

p ro ce ss . F ldoret has p len ty  of water at fa ir ly  low p r ic e s  than Thika and 

N aku ru . Th is makes F ld o re t h igh ly  favoured  as fa r as the location o f 

w ater consum ing in d u s tr ie s  is concerned. C u rre n tly , the constru ction  of 

the Moihen Ham in R ive r Chehara, with the cost o f Ksh. 1.2 b illion , 

funded  by the Kenyan Government and the  German Repub lic , with a 

ca p a c ity  o f 3 m illion ga llons per day, is the  town’s major water supp ly. 

Tt is  estimated to supp ly  adequate water up to the year 2020.



The ava ila b ility  o f cheap in d u s tr ia l land is  another fa c to r in fluenc ing  

the location of in d u s tr ie s  in F idore t. The town has p len ty  o f in d u s tr ia l 

land, fa ir ly  fla t to fa c ilita te  easy co n s tru c t io n  of fa cto ry  prem ises and 

necessary se rv ices.

The o th e r factor is the  re la t iv e ly  well developed tra n sp o rt  system. 

F ido re t is  served by a ra ilw ay line, roads and o ther communication 

fa c ilit ie s .

Ex istence of o ther su p p o rt iv e  se rv ice s  and fa c ilit ie s  lik e  f inanc ia l 

in s t itu tio n s , banks, real estates, and so on have a lso led to the rap id 

grow th o f in d u s tr ie s  in the  town.

Another im portant fa c to r which a ttra c ts  in d u s tr ie s  to F id o re t is the 

re la t iv e ly  sound management at the council level. The m unicipal council 

of E ld o re t is among the best managed m un ic ipa lit ie s in Kenya, and has 

been opera ting  w ithout d e fic its  fo r some yea rs  now.

These have all combined to con tr ibu te  to the steady growth of 

in d u s tr ie s  in F idoret.

Environm enta l fa c to rs  seem to be downplayed also are downplayed as fa r 

as the  location of in d u s tr ie s  in E ldo re t o r anyw here else is  concerned. 

r>olid waste management do not even feature , though many in d u s tr ia lis ts  

know tha t the ir in d u s tr ie s  must produce wastes.

In add ition  to industr ie s , E ldo re t has an e n te rp r is in g  commercial sector. 

All th e  major national banks and o the r financ ia l in s t itu tio n s  are
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represented in the town. Most commercial a c t iv it ie s  are ca rr ie d  out in 

E ldoret. These inc lude  wholesale and re ta il se rv ices , hotels and 

restau ran ts , among o th e rs . Th is se cto r is  ranked th ird  a fte r 

m anufacturing  and se rv ice  indu s tr ie s .

The construction  in d u s try  has also been s ig n if ic a n t in the socio­

economic development o f E ldoret. In add ition , E ldo re t has recently- 

a cqu ired  the sta tus o f an im portant educationa l cen tre . The most 

im portant educational in s t itu t io n s  in c lude  Moi U n iv e rs ity , E ldo re t 

Po ly techn ic , and Moi (Sc ience) Teachers ’ College, now a campus of Moi 

U n iv e rs ity .

O ther im portant tren d s  in the development o f E ldo re t in c lude  Moiben 

Water Supp ly , construction  o f the th ird  in te rna tiona l a irp o r t  in Kenya, 

co n s tru c t io n  of in land con ta ine r term inal, among o ther developments.

3.5 The P rov is ion  o f S e rv ice s  by the E ldo re t Municipal Council

The town has enjoyed a sound management at the council level. The 

coun c il has over the ye a rs  operated w ithout de fic its . Thus compared 

with o th e r Kenyan local au tho rit ie s , E ldo re t Municipal Council dep icts a 

sound management s tand ing  as portrayed  in the Table 3.1 below.

Tab le 3.1: E ldoret M unicipa l Council Budget Ex tract

Year i Revenuei------------------- - i _____________________j Expend itu re
2

Balance

1990/1991 ; 50,149,432.00 
\ 1991/1992 | 123,539,297.60 
! 1992/1993 i 208,372,454.75 

1993/1994 | 177,330,178.00 
1994/1995 | 263,149,135.00

r>~. , r | j ‘ 1 “VC - ■ ?T

42,446,599.00
97,984,472.20

182,161,523.85
163.566.618.00
230.303.416.00

13.702.833.00 
25,554,825.40 
26,210,930.90
13.763.560.00
32.845.719.00

Source: f ld o re t Municipal Council, 1990
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From the table, it  is e v id en t tha t the counc il has had a f in an c ia lly  

sound account fo r the la st f iv e  fin anc ia l years. All these  fa c to rs  

combined have led to the  rap id  grow th o f the town.

3.6 So lid  Waste Management System s

The removal and d isposa l o f domestic wastes w ith in  the m un ic ipa lity  is 

the re sp o n s ib ility  o f FMC. However, in d u s tr ie s  have to manage th e ir  own

wastes.

Rut so lid  waste co llection  is  on ly  done in those areas which are also 

se rved  by the m unicipa l water supp ly . About 60% o f the town’s 

population is served by so lid  waste co llection  se rv ice s  while the 

rem ain ing 40% is unse rved . The greatest cha llenge fo r  the m un ic ipa lity  

is th e  h igh rate o f grow th o f the town, which is  c u rre n t ly  f ig h t in g  fo r 

c ity  sta tus.

The m un ic ipa lity  however, seems to have le ft the management of 

in d u s tr ia l wastes to the in d u s tr ia lis ts  themselves. There is  ha rd ly  any 

in spection  o f the in d u s tr ie s  on how the manage th e ir  wastes.

T h is  shou ld  be addressed s ince  the in d u s tr ia lis ts  are f ir s t  and foremost 

businessm en and women who are out to make p ro fit. And s in ce  wastes 

are o f no value to the owner, there  is a temptation to re lin q u ish  it at 

the f i r s t  oppo rtun ity . And the in d u s tr ia lis ts  the re fo re  have been 

dum ping wastes ind isc r im in a te ly  in the v ic in ity  of th e ir  prem ises with 

im pun ity .
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3.7 E ld o re t ’s  In d u s tr ia l A re a s

The E ldo re t Municipal Council (EMC, 1986) in a document on why 

in ve s to rs  should choose E ldoret, g ives the  fo llow ing account o f the 

town’s  indus tr ia l area. Land planned fo r in d u s tr ia l developm ent can be 

d iv id ed  into two broad categories:

(i) Ra ilw ay-se rved  in d u s tr ia l area, and

(ii) In d u s tr ia l land not se rved  with ra ilw ay s id ing .

Railway se rved  in d u s tr ia l land

(i) E x is t in g  ra ilway se rved  in d u s tr ia l land: T h is  is approx im ate ly  43.54 

h ec ta re s  (107.586 acres); th is  has been developed. Ano ther 35.2172 

h ec ta re s  (87 acres) o f ra ilw ay se rved  in d u s tr ia l land has been developed 

at So s ian i Railway Station which is  on ly  5 Km from E ldo re t railway 

s ta tion  but w ithin the E ldo re t M un ic ipa lity .

(ii) P lanned  Railway Se rved  Industr ia l Land.

T he re  is s t ill 7.28 hecta res of unused ra ilw ay se rved  in d u s tr ia l land. 

A fu r t h e r  20.23 hectares (50 acres) is ava ilab le  in an area which can 

e a s ily  he served. Another 25.395 (62.75) have been planned in an area 

wh ich  is  on ly  2 Km from the  ra ilway station.

Industria l Land not Served w ith Railway S id ing  

(i) E x is t in g  Industria l A rea

O n ly  37.3587 hectares (92.31 acres) o f th is  type  of in d u s tr ia l land has 

been developed.

70



Major Industria l land m easuring  approx im ate ly  169.88 hectares (419.78 

acres) conven ien tly  located in a s ite  which is  p a rt ly  se rv iced  with the 

necessary in fra s tru c tu re  conduc ive  to in d u s tr ia l development has been 

p lanned.

rrom  the  foregoing an a ly s is , it  can be seen tha t E ldo re t has 

ap p ro p ria te ly  202.555 hecta res (500.51 acres) o f in d u s tr ia l land planned 

fo r both indu s try  re q u ir in g  ra ilw ay s id in g  and those th a t may not 

re q u ire  railway s id ing.

3.8 The D is tribu tion  o f In d u s tr ie s  in the Town

F ld o re t do not have a c le a r ly  defined in d u s tr ia l area. But we can 

d is ce rn  six broad in d u s tr ia l areas (Map 3.4).

Area A cons is ts  o f in d u s tr ie s  like  the R ivatex, Pyram id packag ing  and 

o th e rs  along the K ip ka rren  road. Area B along the Kisumu road has 

m ain ly  FNCO indu s tr ie s  lik e  the Farm M ach inery D is tr ib u tion , El Keiyo 

Tanks, and others.

Area C conta ins in d u s tr ie s  lik e  the Raip ly, and so on.

A d ja cen t to it is area D. T h is  is  the la rgest concentration  o f in d u s tr ie s  

in th e  town. In the n o rth e rn  side is the KIE sheds and next to it on 

i he easte rn  side is  the R ift Valley Bottle rs. In the southern  side are 

in d u s tr ie s  such as Unga m illers, and o thers. And along the  Farm ers’

11 ^ 1 >luut m ille rs  and bakers like  the K ing ’s bakery , among 

o th e rs . Area E, conta ins Raymond’s and opposite  in the o ther s ide  of the 

road is  Ken-Knit. Area F which is fu r th e r  away from the town has the 

in d u s t r ie s  o f KCC, CPC, EATEC and others.

(ii) P lanned  In d u s tr ia l A re a s
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3.9 T ypes  o f In d u s tr ie s  in  th e  S tu d y  A rea

As observed by UNEP (1989), p roper waste management re q u ire s  a good 

understanding o f the waste generation  processes and adequate 

characterisation o f the wastes. Th is can o n ly  be achieved by id e n tify in g  

the ex isting  types of in d u s tr ie s  In the s tu d y  area.

Upto 1987, Kenya did not have a fu ll l is t  o f all in d u s tr ie s  and th e ir  

nature in terms o f p roducts , wastes and o th e r issues. The m in is try  then 

developed a form o f re g is te r in g  in d u s tr ie s  in terms of raw m ateria ls 

used, technology, ow nersh ip  and so on. These in d u s tr ie s  were then 

classified as Agro, ENCO and Chemical.

But upto now, not all in d u s tr ie s  have been reg iste red  besides the fact 

that the reg is tra tion  requ irem ents do not inc lude the d isc lo su re  o f 

information that re late to  pollu tion  such as the wastes em itted and 

disposal method.

This is  one o f the areas th a t s t ill makes research  on in d u s tr ia l pollution 

d iff icu lt. Tn o ther co un tr ie s  such as Zimbabwe, a deta iled lis t  of all 

indus tr ie s  and wastes they  produce and d isposa l method is  kept and 

monitoring to determ ine its  conform ity w ith environm ental p rotection  

measu res.

The fo llow ing types  of in d u s tr ie s  were categorised in the s tu d y  area:

- ood Processing Industr ie s , Chemical Industr ie s , Eng ineering  and 

vinstruction Industries , and Textile and Wood P roducts Industrie s .
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rood P ro ce ss in g  I n d u s t r ie s

These are in d u s tr ie s  concerned with food p rocess ing . They a re  among 

the o ldest in d u s tr ie s  in the  town but form on ly  19.4% of the in d u s tr ie s  

in the town. Examples o f these in d u s tr ie s  in c lude  KCC, Unga, and 

others.

The wastes from these in d u s tr ie s  are in two groups. The f i r s t  is  the 

waste food p roducts  and the  second is  the waste packag ing  materia ls.

The waste food p roducts  a re  mainly o rgan ic  matter in na tu re  and are 

the least toxic. But if th e y  are le ft unco llected , they cause ve ry  

unsightly  scene ry  besides the smell it exudes espec ia lly  when rotten. 

They are also a good b reed ing  ground fo r  disease causing  organ ism s 

like bacteria  and d isease tran sm itt in g  vec to rs  like  rats, f lie s  and other 

organisms which feed on the o rgan ic  matter. They are the re fo re  

dangerous if  not managed p rope rly .

The food packag ing m ateria ls inc lude  bottles, paper bags, among others. 

These wastes have va r io u s  degrees o f harm to the environm ent. They 

need to  be handled lik e  the wastes from the o ther categories o f

industries.

Chemical In d u s tr ie s

Chemical In d u s tr ie s  make up 12% of the in d u s tr ie s  in the s tu d y  area. 

These in d u s tr ie s  in c lude  acid facto ries , rubbe r p roducts , p lastic  

products, in d u s tr ia l chemical elements and compounds and others. The
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chemical Industries are concerned  with th e  m anufacture o f chemical 

products.

This ca tegory  of in d u s tr ie s  are  feared as fa r  as po llu tion  is  concerned. 

Its wastes have the least potentia l fo r  reu se  and the most in ju r io u s  in 

compounds if  in troduced untreated  into  the  environm ent.

Engineering and Constru ction  In d u s tr ie s

The main eng ineering  in d u s tr ie s  are motor veh ic le  repa ir in d u s try  and 

service of m achinery and repa ir. There are a number o f re p a ir  garages 

and eng ineering  works.

In summary, the type o f in d u s tr ie s  in th is  category in c lu de  steel 

p roducts indu s tr ie s , b ra ss  and copper p roducts , m ach inery assembly, 

body bu ild ing , basic metal in du s tr ie s , hand too ls and general hardware, 

s tru c tu ra l metal p roducts , et cetera. These type  of in d u s tr ie s  make up 

31% o f the in d u s tr ie s  in F ld o re t town.

The ty p e s  o f wastes from these in d u s tr ie s  are mainly non-degradab le  

and hence need ve ry  safe methods of d isposa l. They also have great 

po ten tia lity  fo r re cyc lin g  and even Kenya ’s  ju a  ka li informal sector 

derives a lot o f m ateria ls from these ca tegorie s o f in d u s tr ie s . UNEP 

(1989) notes that at p resent, many deve lop ing coun trie s  lack the market 

s tru c tu re  fo r  econom ically v iab le  use of wastes from the in d u s try  and 

consequently  wastes have to  be dumped. Safe dumping s ite s which need 

to be p rop e rly  monitored are not p rov ided  fo r the wastes, w h ils t new 

recyc lin g  techn iques app rop ria te  to local cond itions have not yet been
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developed. For Kenya, th e re  is  s t il l lack o f know ledge as to the  quan tity  

of wastes and th e ir  d isposa l methods.

In industr ia lised  coun tr ie s , 40% of steel is  m anufactured from  recyc led  

waste, which also save a con s id e rab le  amount o f energy. In Kenya, such 

estimates are non -ex is ten t a lthough the re  are some re cy c lin g  in the 

industry. It is hence ju s t if ie d  to say tha t due to lack o f in form ation, 

the fu ll potential o f wastes in th is  ca tego ry  o f in d u s tr ie s  s t i l l  remains 

untapped, and the cu rre n t d isposal methods are a th re a t to  health and 

environment.

According to Fadamula (1991), the re  is a h igh degree of re c y c lin g  in 

th is ca tegory of in d u s tr ie s  in Nairobi. About 12.6 tonnes o f its  wastes 

are recyc led  per day.

Textile and Wood P ro cess ing  Industr ie s

F ldoret has become an im portant in d u s tr ia l cen tre  fo r  p roduction  of 

textile p roducts  and some o f the la rgest in d u s tr ie s  in E ldo re t are in 

th is ca tegory . Fxamples in c lu de  Rivatex, Raymond’s, Ken-Kn it, among

others.

3.10 Summary

E ldoret is located in a v e ry  rich  ag r ic u ltu ra l area and has been 

experiencing  a h igh ra te  o f growth in all its  aspects espec ia lly  

in d u s tr ia lly . A number o f fa c to rs  p reva il which a ttra c ts  a lot o f 

in du s tr ie s . These fa c to rs  inc lude proxim ity to raw m ateria ls, good 

transpo rta tion  and communication network, water, power, and other
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services. E ldoret also has an e n te rp r is in g  commercial sector.

The municipal council o f E ldo re t is one of the well-managed 

municipalities in Kenya, hav ing  operated w ithou t d e fic its  fo r  a number 

of years. The co llection  o f wastes, however, is uncoord ina ted . The 

municipal council co lle c ts  wastes in on ly  00% o f the m un ic ipa lity , while 

the rest are not se rved . Fu rthe rm ore , in d u s tr ie s  manage th e ir  own 

wastes. Th is has led to illega l d isposal methods lik e  dum ping In open 

spaces, uncontro lled  b u rn in g  and so on.

Eldoret’ s in d u s tr ia l area co ve rs  202.555 hecta res (500.51 acres) which is 

18.1% of the total land area o f the m un ic ipa lity . However, these areas 

are scattered th roughou t the town, though th ree  d is t in c t a reas can be 

discerned. These are  the cen tra l in d u s tr ia l area, the R ivatex area and 

the KCC area.

The major types  o f in d u s tr ie s  in E ldo re t a re  mostly ag ro-based , with 

quite a number of eng ineering  and chemical in d u s tr ie s . These in d u s tr ie s  

produce d iffe ren t types o f wastes which must be handled ju d ic io u s ly .
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CHAPTER FOUR

MANAGEMENT OF INDUSTRIAL SOLID WASTES IN ELDORET

4.1 Introduction

Looking at the en tire  cy c le  o f in d u s tr ia l so lid  waste management in 

Eldoret, a number of areas w arran t c r it ic a l atten tion . Th is was prompted 

from the fact tha t the issu es  at hand are no t g iven the  a tten tion  they 

deserve.

The in d u s tr ia lis ts  in E ld o re t appeared com pletely ign o ran t o f the 

importance of a w e ll-coord ina ted  and fun c t ion in g  system o f so lid  waste 

management. So did the m un ic ipa lity .

S tarting  with the v ita l issue  of the re co rd s  of the so lid  wastes 

produced, none of the in d u s tr ia lis ts  ever though t of making any record 

of the wastes produced, e ith e r in the amounts, nature o r the  disposal 

methods. Th is was a ttr ibu ted  to  the fact th a t no a u th o r ity , local o r 

otherw ise, requ ires  them to  do so. While they  do not recogn ise  tha t the 

records could also be usefu l to them, the in d u s tr ia lis ts  do no have the 

plans to do so.

Go in the  management o f so lid  wastes, we can say that the re  is a 

general fa ilu re  from the m onitoring po int o f view. And as such, the 

study re lied  ve ry  much on the estimates o f the amounts o f the solid 

wastes produced from the data collected us ing  questionna ires.

This is  a c r it ic a l area and it needs the fu ll attention o f the local
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authority, the m in is try  o f commerce and in d u s try  and the m in is try  o f 

environment and natu ra l resources. The in d u s tr ia lis ts  shou ld  be 

compelled to  keep re co rd s  o f the amounts o f wastes they p roduce , the 

types and the d isposal m ethods before being reg is te red . T h is  w ill make 

the monitoring of the  wastes an easier ta sk .

All the in d u s tr ie s  in E ldo re t produce so lid  waste. Th is con firm s the fa c t 

that all human a c t iv it ie s , and by extension, in d u s tr ie s  p roduce  wastes 

which have to be e rad ica ted  in one way o r another.

Solid waste management en ta ils  the unde rstand ing  of th e  rates of 

generation o f wastes, th e ir  quantities, th e ir  composition and th e ir 

effects if  disposed ca re le ss ly . It also needs an unde rstand ing  of th e ir  

nature in term s of those which can be re cyc led  and those tha t cannot 

be recyc led . In th is  way, any method o f co llection  and d isposa l w ill have 

to con s id e r the above fa c to rs .

This s tu d y  observed th a t the unde rstand ing  of the na tu re  and 

cha racte r o f the wastes has been ve ry  poor in the in d u s tr ie s  stud ied. 

Tt has not been known how these wastes a ffe c t the environm ent. The 

in d u s tr ia lis ts  and the m unicipa l council do not keep re co rd s  of the 

wastes produced o r th e ir  ch a ra c te r is t ic s  and the re fo re  the information 

given here ve ry  much depended on estimates and actual measurements 

at the time.

4..P T ypes o f Indu str ia l Wastes Generated

Having knowledge of the composition o f the Industria l so lid  wastes In
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such a town is  ve ry  im portan t fo r th e ir  management env ironm en ta lly  and 

economically. For instance, such  know ledge w ill reveal th e ir  n a tu re  in 

terms of whether they  are p redom inan tly  m eta llic , chemical o r o rgan ic  

and the ir lik e ly  e ffects on the  natura l env ironm ent if  poorly  d isca rded . 

This knowledge will also shed  lig h t on the  po ten tia ls  fo r  reuse  and 

recycling tha t lie in the wastes untapped.

The so lid  wastes p roduced  by the in d u s tr ie s  in E ldo re t c lose ly  

correspond to the type s  o f the in d u s tr ie s  them selves. A b r ie f o u tlin e  o f 

the types o f the so lid  wastes from the d if fe re n t c lasses of in d u s tr ie s  is

given in the table below:

Table 4.1: Types of Solid Wastes Generated by the D iffe ren t

Types o f In d u s tr ie s

I Type o f In d u s try Types of So lid  Wastes Generated
H
II---H

---------------------------- 1
l Food rood Materials: e.g. spo ilt f lo u r, etc. 

Packag ing M ateria ls: e.g. papers, bottles, etc. «|--------------------------------------
; Chemical Powders, ru bb e r m ateria ls, p la s tic  materials, e.t.c.

| FNCO Scrap  metals, p ieces of wood, e.t.c.

: Textile and Timber
1
■

Textile  fab r ics , d ye  conta iners, wood pieces, 
sawdust, e.t.c. J

Source: F ie ld  Su rvey , 1997

rood P ro cess ing , Textile  and Wood In d u s tr ia l So lid  Wastes

rrom the  tab le above, it can be observed tha t the d iffe re n t in d u s tr ie s  

generate a m ixture of d if fe re n t types  of wastes. The food processing  

in d u s tr ie s  generate two ty p e s  of waste. These are the food wastes from 

the ir m anufacturing  p rocesses and the wastes generated from the 

m ateria ls used in the packag ing  of the food p roducts. The food wastes
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include spo ilt f lou r, sp o ilt  bread, and so on. The packag ing  m ateria ls 

which are  used fo r packag ing  o f food and end up as wastes in these 

industries inc lude bottles, fo r  example from  R ift Va lley B o ttle rs , paper 

materials fo r example from  the Unga Group and po lythene pape rs  fo r 

instance from the bread m anu factu ring  in d u s tr ie s . These re f le c t  mainly 

the raw materia ls whose p r im a ry  o r ig in s  a re  from ag r ic u ltu re .

The wastes from textile  in d u s tr ie s  a re  m ain ly fab rics , and can be used 

to make pillows, m attresses, and so on. Wastes from wood related 

in d u s tr ie s  inc lude saw dust, p ieces o f wood and so on.

The p rod u c ts  of these in d u s tr ie s  are m ain ly consumer goods o r foods, 

c lo th ing  (textile), wood and paper p roducts , e tce te ra . And th e re fo re  the 

composition of th e ir  wastes c lose ly  resemble res iden tia l garbage.

Among all the in d u s tr ia l so lid  wastes, they  are the least tox ic. If they 

are d isposed on th e ir  own sp e c if ic  s ite , they  are b iodegradab le and can 

form manure which can be used in ag r icu ltu re . Paper and wood 

p roduc ts  can be recyc led  o r reused. However, the re  was no m onitoring 

to e s tab lish  these a ttr ib u te s . Nevertheless, these wastes shou ld  not be 

mixed w ith o ther wastes.

Fn g in ee r ing  and Constru ction  Solid  Wastes

These category o f in d u s tr ie s  release wastes tha t are noxious in nature. 

Th is is  because these in d u s tr ie s  deal m ostly in metal p roducts . The ir 

wastes have high concentra tion  of metals.
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It was observed tha t the re  is  a h igh potentia l fo r  re c y c lin g  e spec ia lly  

of scrap metals e spec ia lly  from  body b u ild in g  works, et ce te ra . The 

wastes were used by ju a  k a li a rt isan s  and some which were unco llected  

posed se r io u s  problems because they can cause  in ju r ie s . T h is  suggest 

poor d isposal.

Chemical Wastes

There were fewer in d u s tr ie s  dealing with chem ica ls in the s tu d y  area. 

The m a jo rity  o f them, though , dealt with ru b b e r and p la s t ic  p roducts , 

especially those used fo r packag ing , and so on. They have the least 

potential fo r reuse and re c y c lin g . As fa r  as po llu tion  is concerned , they 

are the most tox ic and the ha rdest to  d ispose.

4.3 Am ounts o f Solid  Wastes Generated

The amount o f the so lid  wastes generated in the study  area is  another 

area o f prime concern in the  management o f so lid  wastes, p e rhap s the 

most im portan t one. The sca le  of generation also va ried  with the 

m ajo rity  o f in d u s tr ie s  p roduc ing  less than one tonne o f so lid  wastes per 

day. The tab le  below shows the rate o f generation. The s tu dy  observed 

that t i l l  now, there  are no sp ec if ic  reco rd s on the q uan tit ie s  o f solid 

wastes from  the s tudy  area. The m un ic ipa lity  which is  charged  with the 

re sp o n s ib ility  of clean ing up the town has on ly  a general estimate of 

•solid wastes generated per day fo r the whole o f E ldoret. The amount of 

co llected by the m un ic ipa lity  is about 100 tonnes per day, bu t it is not 

easy to  sta te  out o f these how much comes from the in d u s tr ia l area. 

The s tu d y  thu s  d e r ive s  tha t the re  has been poor management
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specifically o f in d u s tr ia l so lid  wastes from q u an tity  m on itoring  po int o f 

view. Given that in d u s tr ie s  generate more hazardous waste than any 

other source o r land use, the re co rd ing  and m on itoring  o f th e ir  

quantities is a v e ry  im portan t aspect o f th e ir  management.

The in d u s tr ia lis ts  do not keep th e ir  re co rd s  o f the so lid  wastes they 

generate. This was m ain ly a ttr ibu ted  to the  fa c t tha t no au th o rity  

requires them to do so. They also seemed not to rea lise  the  fa c t tha t 

the records are equa lly  im portant to  them and they can use the same 

in the management of so lid  wastes in th e ir  in d u s tr ie s . The re fo re  the 

information collected was based on estim ates g iven by the in d u s tr ia lis ts  

and collected using questionna ires.

On average, each in d u s try  p roduces 1.045 tonnes o f so lid  wastes per 

day. Gome in d u s tr ie s  p roduce  as much as 7 tonnes o f so lid  wastes per 

day. These are mostly the  tim ber related in d u s tr ie s  which hand le a lot 

of tonnes o f timber in a day. The sm allest amount o f wastes were 0,04 

tonnes per day, as the least. In tota l, in d u s tr ie s  in E ldo re t produce 

51.44 tonnes in a day.

furtherm ore, chemical in d u s tr ie s  produce the least wastes. All the 

industr ies in th is  ca tegory  produce less than  half a tonne o f wastes per 

day. In food p rocessing in d u s tr ie s , those p roduc ing  less than one tonne 

of so lid wastes per day are BOX ENCO in d u s tr ie s  also p roduce  less 

wastes. Those in d u s tr ie s  in th is  category which produce le ss  than one 

tonne o f wastes per day a re  50 X  Textile  and Wood in d u s tr ie s  produce 

the h ighest wastes. Those p roduc ing  less than one tonne per day are 

only 25%. Therefore the m ajo rity  produce more than one tonne o f so lid
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wastes per day.

Table 4.2: Amounts o f Solid Wastes Generated per Type of 

Indu stry

Type of 
Industry

Amounts o f So lid  Wastes 
(tonnes per day)

“ 1

Minimum Maximum
r
| Average Total

j Food 0.04 2.5
1

0.672 8.36
\ Chem 0.05 0.5 1 0.2 a .80 er o 3
j ENCO 0.05 3.0 | 1.30 11.30
I Text, & Wood 0.20 3.0 1.683 30.05

All 0.04 3.0 1.645 50.51

Source: f ie ld  Su rvey , 1997

Table 4.3: Solid Wastes Produced  by the Type o f In d u s try  as
Percentage of Total

Type o f Industry Total

------------------------------------------------------------------------------------ = 1

Percen tage o f Total

i rood 8.36 16.55
Chem 0.30 1.58 8

j ENCO 11.30 22.38
| Text. & Wood 30.05 59.50

Total 50.51 100.00

Source: He ld  Su rvey , 1997

It can be observed that the  tim ber and wood in d u s tr ie s  p roduce  more 
than ha lf of the wastes in F ldoret.

4.4 Hazardous Nature o f Wastes

in d u s tr ia l wastes have d iffe re n t leve ls of to x ic ity . The agro wastes are 

the least toxic; s ince they  are s im ilar to  the res iden tia l/househo ld  

wastes. However, if  d isposed in an unhyg ien ic  manner, it can rot and 

start exud ing  bad smells. Also, it can act as a hab itat fo r  disease 

causing organism s. The ENCO and Chemical in d u s tr ia l wastes are very
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toxi\. because it conta ins heavy metals. UNEP (1939) estim ates tha t 15 to 

?0% of such wastes are hazardous meaning tha t in E ldo re t, from  about 

24. tonnes of FNCO and chemical in d u s tr ia l wastes, we have about 5 

tonnes of hazardous wastes. In Nairobi fo r  example, it was found out 

that FNCO wastes conta in  15 d iffe ren t harm fu l elements; while the 

chemical wastes contained 34 d iffe ren t harm fu l elements. The harm ful 

elements inc lude lead, cadmium, a rsen ic , chromium, m ercu ry , among 

others (Fadamulla, 1991). And there are such  wastes in E ldo re t.

4.5 Production  Technology

1 he te chnology of p roduction  is also im portant in the  p roduction  o f 

501 id wastes because it determ ines the amount o f raw m ateria ls which 

end up as solid wastes. The more e ff ic ie n t the  technology, the  lesser 

the amount of so lid  wastes produced, o ther th in g s  constant.

,n the s tu d y  area, the in d u s tr ia lis ts  were asked if  the  techno logy they 

*a.-, labour in ten s ive  o r  cap ita l in tens ive , o r a m ixture o f both. In

'll1, lh e  fo,l°w ing tab le  g ive s  the percen tages o f in d u s tr ie s  using 

p a rticu la r technologies.

genera l, 74.2% o f the in d u s tr ie s  use labour in ten s ive  modes o f 

production. Another 19.4% use capital in ten s ive  techno log ies while the

• remainder (0.5%) use both labour in ten s ive  and cap ita l in tensive

technologies.
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Table 4.4: Production Technology

r
Type of Industry  I Labour in tens ive Cap ita l In tensive Both

Food 50 50
iIi —

Chem 75 25 —

FNCO 80 20 i —

Text. & Wood 81.8 — ii 18.2
Source: Field Su rvey , 1397

In terms of the wastes they  produce depend ing on the  type  o f 

technology, the follow ing tre n d s  were observed:

Table 4.5: Production Technology and the Amount of Wastes

Produced

I Technology Amount of Solid  Wastes Produced
Used

Mean ... •Minimum Maximum T T  i| Sum

I Labour 1.161 | 0.04 | 3.0
~ i----------------------- 1

32.01
I Intensive

Capital 0.983 • 0.15 ! 2.5 j 15.30
| Intensive i
| Both 0.5 0.25 j 0.75 13.60^3 |

Source: Field Su rvey , 1997

rrom the table, it can be deduced that in d u s tr ie s  using labour in tens ive  

technologies produce on average more wastes than the cap ita l in tensive  

industries. A lthough labour in tens ive  in d u s tr ie s  are advantageous in 

that it a lle v ia tes the problem s o f unemployment in deve lop ing coun tries 

-ke Kenya, it neverthe less leads to a lot o f wastages and ine ffic ienc ie s.

Recognising tha t techno logy p lays a ve ry  im portant ro le as fa r  as the 

9«neration o f solid waste is concerned, the improvement of the 

technology o f production  is  a step in the r ig h t  d irection  in form ulating 

a proper so lid  waste management system. Th is  will have the major 

advantage o f m inim ising the  wastes produced.

86



4.6 Methods o f  So lid  W aste C o lle c tion

co!,ect,on of the so,jd w^ te s  p roduced  is  another im portant stage 

who,e concept o f so lid  waste management. The way the 

in d u s tr ia lis ts  in F ld o re t co llected the wastes they p roduced  varied  from 

one in d u s try  to another.

Tn al1, there  were two v e rV d is t in c t  co lle c tion  methods in  the s tu d y  

■ ■ -a. These were: the use of co llection  b in s and heap ing  in the

..... 'U Jnd ‘ 111 ,act’ tieaping o f the wastes in the compound is  p ractised

by a g reat number o f Ind u s tr ie s  (66.7%), while on ly  a m ino rity  (33.3*) 

were able to use b in s in  the co llection  o f the wastes. T h is  shows how 

" "  in d u s tr ia lis ts  take lig h t ly  the issue o f co llection  o f the  so lid  waste

* " ‘1 they  find  it eas ier to  Ju st deposit them in th e ir  com pounds or ju s t  

throw them across the fence. They seem not to  rea lise  tha t the impacts 

of any in d u s tr ia l p lan t extend beyond its  boundary fence. In any case, 

the dumping o f wastes in the compound obv iou s ly  made it  easier fo r  

those in d u s tr ia lis ts  to d ispose  o ff the wastes in th e ir  compounds as will 

be seen later (Plate 4.1).
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Fiate 4..1: A h«ap of &avi-dus>t. piled in front of one of the industries in Eldoret

In these in d u s tr ie s  also, the sa fe ty  o f the facto ry  w o rkers is not 

se r io u s ly  taken Into account. They are the ones co lle c ting  the wastes 

and in most cases w ithout any p ro te c t iv e  a tt ire . This exposes them to

a lot of r is k s  e spec ia lly  from hazardous wastes.

Another aspect in the so lid  waste management which can shed lig h t onI
\

the e ffic iency  of the methods used is the length  of time the wastes take 

in th e ir  co llection  po in ts  before f in a l d isposa l. It was found out in 

F ldo re t that the wastes usually  take on average f ive  days before they 

are d isposed. Th is means that d u r ing  tha t time, the wastes produce a 

lot of smells and a lso those which s ta r t  to rot expose the w orkers to a 

i d  of r isk s . The environm ent also s u ffe rs  because the leachate from 

these wastes find  th e ir  ways in to  the so ils  and even the  water as they
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await disposal. In the p roce ss when it  ra in s , the  wastes are  washed and 

spread over an extensive area lead ing to the  spread  o f po llu tion .

Given that the m ajority o f the in d u s tr ie s  (67.7%) d ispose th e ir  wastes 

daily and that another 25.8 d ispose them w ith in  a week, cases were 

found of in d u s tr ie s  whose wastes can take as long a time as a month.

The m ajority (75%) of th e  food p roce ss ing  in d u s tr ie s  use b ins in 

collecting the ir wastes. The res t ju s t  heap. Th is is  a w o rry in g  trend  

since the wastes can ro t and g ive  out bad smells o r act as breed ing 

grounds fo r disease cau s ing  organism s. That exp la ins why the  wastes 

in these indu s tr ie s  take less than a week in the co llection  p laces before 

disposal.

Seventy percent o f the chemical in d u s tr ie s  heap th e ir  wastes in the 

compound. Given tha t the chemical wastes are  the most harm fu l to the 

environment, th is  should be d iscouraged at all costs.

Eng ineering  in d u s tr ie s  a lso  heap th e ir  wastes (72.7%) in th e ir  compounds 

awaiting co llection by jua  kali a rt isan s  o r as a way o f d isposa l.

M ajority  o f textile  and wood in d u s tr ie s  a lso heap th e ir  wastes in the ir 

yards (60%). Th is a ttr ib u te  was witnessed by the heaps of saw dust and 

other wastes from these indu s tr ie s .

*1.7 T ransporta tion  Methods

Of p a rt icu la r  in te re st in the management o f the so lid  wastes in the
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study area was the question o f the t ra n sp o rt  o f the  so lid  wastes. A fte r 

the wastes have been co llected , they  must he tran spo rted  to a d isposal

place.

In Eldoret, it was found ou t tha t the  m a jo rity  of the  in d u s t r ia lis t s  

(36.7%) dispose th e ir  wastes in th e ir  compounds; th u s  e ffe c t iv e ly  

removing the role o f tran spo rt. For those who transpo rted  th e  wastes 

to another place fo r d isposa l, the major form o f tran spo rta t io n  used was 

the lorry (P late 4.2). These lo r r ie s  belonged to the in d u s tr ia lis ts .  It was 

observed that the m ajority  o f those who tra n sp o rt  the wastes to  another 

place fo r disposal were the tim ber and te x t ile  in d u s tr ie s . The lo r r ie s  

used were open t ru c k s  making them sp ill wastes along the way.

These wastes which are s trew n  along the way spread bad smell to the 

general pub lic , besides caus ing  u n s ig h tly  scene ry  along the way. There 

is also the danger o f the spread  of d iseases in cases where the  wastes 

have d isease causing m icro organism s. In ju r ie s  to  people cannot also be 

ruled out. It is the re fo re  im perative tha t p rope r method of 

transportation is devised.
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Plate 4.2: A heap o f  w as te s  in  one o f  th e  in d u s t r ie s :  N ote  th e  v e h ic le  on th e  l e f t  o f  

'>»« pho tog raph  t a k in g  away r e c y c la b le  c o n t a in e r s  f o r  s a le

4.8 D isposal methods

,Vhen waste have been co llected and transpo rted , the fo llow ing  stage Is 

d isposal. The disposal o f wastes is the consummation o f the whole cyc le  

< sol id waste management process from the  generation stage. And it is 

1,0 !ess important  than all the o ther methods. In fact, it shou ld  be the 

most e ff ic ie n t part of the  operation because it  la rge ly  determ ine the 

success of fa ilu re  or any so lid  waste management method.

fhe d iSposal methods used in the s tudy  area varied  a lot, re fle cting  the
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viriousness with which the  in d u s tr ia lis ts  took the issue o f environm ental 

degradation. Tn all the in d u s tr ie s , bu rn ing  o f the wastes appeared to be 

the most popular method o f disposal o f the wastes p ractised  by 32.3% 

of the ind u s tr ia lis ts . Also popu la r was re cyc lin g  o r reuse of the  wastes, 

which was p ractised  by another 32.3%. O ther methods were 

indiscriminate dumping, se llin g  o f the wastes o r a m ixture o f more then 

on of the above methods. The major methods o f d isposal found  in the 

area were:

Uncontrolled Bu rn ing

Uncontrolled burn ing  of the  wastes is the most w idespread disposal 

method p ractised . It was a lso  found out tha t the bu rn ing  o f the waste 

was done ins ide  the compounds of the in d u s tr ie s  o r ju s t  ou ts ide  the 

perimeter fence (Plates 4.3 and 4.4).

r -o te  4.3: The b u rn in g  o f  w as te s  by i n d u s t r i a l i s t s  a s  a  w aste  d is p o s a l m ethod a lo n g  the  

K isum u road
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Plate 4.A: The b u rn in g  o f  w a s te s  in  one o f  th e  in d u s t r i e s

In th is  case, the wastes heaped on the  compound o r outside the 

perim eter fence are ju s t  set on fire . There is nobody to in spect the way 

the wastes are bu rn ing  and the extent o f the e ffect o f f ire  on the 

wastes o r on the su rroun d ing  environm ent. There is also no contro l 

ove r the smoke produced, o r the ashes which are produced.

The substances in the waste materials which come from the in d u s tr ie s  

are u sua lly  composed o f d iffe ren t elements, and the gases which are 

produced by these elem ents when bu rn t v a ry  ve ry  much, with va ry ing  

leve ls o f tox ic ity . The carbon monoxide gas which is produced when 

elements conta in ing carbon are b u rn t cause re sp ira to ry  problems. Some 

of the  in d u s tr ie s  dealing with ty re  re tread ing , and using burn ing  as a

33



-aste disposal method, a c tu a lly  cause a lot o f po llu tion  in the  indus tr ia l 

area. Ru rn t ty re s  exude a had smell and cause vom iting, among other

problems.

This bu rn ing  of the wastes created a lot o f smoke which cou ld  be seen 

hanging over several areas In the in d u s tr ia l areas. Burn ing  a lso  caused 

a lot o f problems in the town because the smell which the bu rn ing  of 

the wastes produced was overpow ering  and in some cases chok ing . In 

some areas like  the Huruma low income settlem ent, re s id en ts  complained 

of headaches, and re sp ira tion  problems because of the smoke coming 

from the  d irection  o f the Raip ly in d u s try .

Uncontro lled  bu rn ing  the re fo re  is the most in app rop ria te  method o f solid 

waste d isposa l. The fact th a t it is  p ractised  by 100% of the  chemical 

in d u s tr ie s  make the s itua tion  even alarm ing.

Inc ine ra tion

This is  th e  burn ing  of wastes under contro lled  cond itions. Waste volume 

can be decreased by 30-90% by a conventiona l low -tem perature 

in c in e ra to rs  and thu s transpo rta tion  costs can be d ra s t ic a lly  reduced, 

only the  ashes are taken fo r  d isposal.

When in c in e ra tion  is  used ju d ic io u s ly  and p lan t design and management 

are o f a h igh  standard , these  methods o f waste disposal can be e ffective  

in sa feg ua rd ing  people and the environm ent from  any harm th a t wastes 

might cause. Where th is  is  not the case, a ir  and water po llu tion  may

occur.
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Improper operation of in c in e ra to rs  can cause nu isance and atm ospheric 

pollution from the em ission o f p a rticu la te s , a c id ic  gases, u n b u rn t waste 

material, heavy metals, and tra ce  q u an tit ie s  o f o rg an ic  compounds. 

Burning of waste can a lso  cause f ir e  hazard  espec ia lly  in dum psite and 

also at homes.

In the study area, ve ry  few in d u s tr ie s  (19.3%) employed th is  method in 

the disposal o f the ir wastes. These were in d u s tr ie s  in all the fou r 

categories. But th is  method was found to be in su ffic ien t. T h is  is  because 

the Inc inera to rs used were ve ry  small in a number of cases re la tive  to 

the amount of wastes generated. In a number o f in d u s tr ie s  which 

practised th is  method, the  in c in e ra to rs  appeared v e ry  small, in fact too 

small to handle all the wastes produced by the in d u s try  (P late 4.5).

P la te  4.5: The bur n in g  o f  w a s te s  in  one o f  th e  in d u s t r ie s .  N o t ic e  t h a t  th e  in c in e r a t o r  

is in ad equ a te ; and the  l im i t e d  s e p a r a t io n  o f  r e u s a b le  w aste  c o n t a in e r s
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It appeared that the  in c in e ra to rs  were designed  along time ago fo r  a 

sm aller industry , because they  appeared o v e r f il le d  and o ld. And in tha t 

case the wastes were b u rn t  next to the in c in e ra to r and not in s ide  it -  

more like the uncontro lled  bu rn ing  method. P rope r s izes o f in c in e ra to rs  

will therefore have to be used in th is  area.

Recycling and Reuse

It is important here to rev iew  the po ten tia ls  of re cy c lin g  both as a 

disposal method and as a form  o f employment and income generation.

Many wastes contain use fu l m ateria ls which can be recla imed and 

reused. Reuse o ccu rs  when a p roduct is  used over again, usua lly  by 

another person and sometimes in re fu rb ish ed  form. Recyc ling  o f wastes 

is so fa r the on ly  env ironm en ta lly  acceptab le way o f so lid  waste 

disposal. Reuse o f the wastes was p ra c tised  by a number o f indus tr ie s . 

This la rge ly  depended on the nature  of wastes produced by an in d u s try  

and o f course the type  o f the in d u s try .

In the f ir s t  ca tegory o f indus tr ie s , th a t is the food processing  

industr ies , re cyc ling  o f wastes was done at d iffe ren t leve ls. There were 

in d u s tr ie s  which used sp o ilt  cereal p rod u c ts  to m anufacture livestock 

feeds. Th is was la rge ly  observed  in in d u s tr ie s  such as the  Unga Group 

of companies, which obta ined  spo ilt f lo u r from the s is te r  companies and 

converted them into liv e s to ck  feeds. The m arket fo r liv e s to ck  feeds in 

E ldo re t is v e ry  high s in ce  the place is  an ag r icu ltu ra l area. The feeds 

were the re fo re  In h igh demand th roughou t the year.
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r
Some of the broken bo ttle s  from the b o tt lin g  in d u s tr ie s  lik e  the R ift 

Valley Bottlers which o the rw ise  would have been treated  as wastes were 

used on top of concrete  fences as s e cu r ity  measures. T h is  was rampant 

because of the booming con s tru c tion  in d u s t r y  in E ldoret.

In the second category o f in d u s tr ie s , th a t is the chem ical in d u s tr ie s , 

the type  of recyc ling  done was m ainly in  the in d u s tr ie s  making ru bb e r 

products or reusing o f th e  p roducts. T h is  was m ainly the  re tread ing  of 

tyres.

Otherw ise the wastes from  these in d u s tr ie s  p resen ted  the least 

potentia ls for re cyc lin g . In the f ir s t  in stance , most of the wastes from 

these indu s tr ie s  are to x ic  and in powder o r o ther forms.

The engineering  and con s tru c tio n  in d u s tr ie s  perhaps p rov ided  the most 

c la ss ic  example o f re cy c lin g . The wastes from these in d u s tr ie s  which 

composed mainly o f metals were found to be extens ive ly  reused. Among 

the in d u s tr ie s  which produced  ve ry  la rge  amounts o f these  wastes are 

the E ldoret Steel M ills  and a number o f body bu ild ing  companies.

The major reusers o f th e ir  wastes were the  small sca le Jua  Ka li a rtisans 

who used them to make a number of p rod u c ts  rang ing  from  metal j ik o s , 

watering cans, metal candles, bowls, metal boxes, f ry in g  pans, some 

implements like kn ives, s lashers, and so on.

Th is prov ided a lot o f income to a number of people besides creating 

employment; but above all, conserv ing  the environm ent. The popu la rity  

of th is  a c t iv ity  o f re cyc lin g  metal p roduc ts  by the jua  ka li a rtisans can
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be attributed to the governm ent po licy  o f deve lop ing  th is  informal 

sector as a basis fo r K enya ’s in d u s tr ia lis a t io n  p rocess. T h is  is  contained 

in the governm ent’s Sess iona l Paper Number 2 o f 1995 on Small Sca le 

Enterprises and Jua Kali Development in Kenya.

In the fou rth  category  o f in d u s tr ie s , the  major wastes were tim ber 

products and textile  p roduc ts . The tim ber wastes were p robab ly  the 

largest in the area. Tonnes and tonnes o f saw d u st were found in all 

the compounds o f all these  ind u s tr ie s .

It became ve ry  c lear from  the  s tu d y  tha t the in d u s tr ia lis ts  had a lot of 

d iff icu lt ie s  in the d isposa l o f the saw dust. In fact, they  d id not know 

what to do with it. But the re  was a lim ited use o f th is  saw dust. S ince 

E ldoret lie s in a v e ry  r ich  a g r ic u ltu ra l area, the liv e s to ck  farm ers, 

especia lly  p ou ltry  fa rm ers, co llected th is  saw dust and took them to be 

used in the pou ltry  and p ig  houses. But th is  was in su ff ic ie n t. In fact, 

th is  had minimal impact on the s itua tion , which le ft many in d u s tr ia lis ts  

with no option but to bu rn  them, which is  illega l.

The po ss ib ility  o f us ing  the saw dust was not being tr ie d  in the town. 

Why the technology has not been adopted was not c lear. In Nairobi, the 

saw d u s ts  from the in d u s tr ia l areas are used to make ce ilin g  boards, 

ca rdboa rd s  among o th e r boards. Th is is  a poten tia lly  usefu l area.

The o ther wastes p rod u c ts  from the  tim ber in d u s tr ie s  were an 

assortm ent of pieces o f wood like  the o ff-cu ts , frames and others. These 

were sold by the respec tive  in d u s tr ie s  fo r  firewood or to ca rpen te rs  to 

make va riou s wood p rod u c ts  like  cha irs , tables, windows, doors, and so
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on. O ff-cu ts were e spec ia lly  used in the  co n s tru c t io n  o f temporary- 

shelters e ither fo r  hab ita tion  by low income people o r  to be used by the 

same people as k io sks  o r canteens along th e  roads o r in th e  res iden tia l 

areas. Fencing using  o f f - c u ts  was also p ra c tised .

The wastes from the te x t ile  in d u s tr ie s  composed mainly o f te x t ile  fab rics . 

There was extensive reuse  o f these wastes. The in d u s tr ie s  sold them to 

small scale jua kali o pe ra to rs  who used them to make m attresses, 

pillows, seats, and so on. A t one o f the in d u s tr ie s  fo r  example, a bundle 

of these fa b r ic s  weighing about 150 k illogram m es was so ld  at Ksh. 400. 

This bundle could make about 10 m attresses and when so ld, each costing  

about Ksh. 170.

Between the in d u s tr ie s  them selves, 16.1% o f the  in d u s tr ia lis t s  agreed to 

use so lid  wastes from another in d u s try . These in c luded  the textile  

in du s tr ie s  which use im ported fa b r ic s , among others.

This shows that the wastes p rov ided  employment and income to o ther 

people in the town besides being a good environm enta l conservation  

method.

Th is is  one of the areas which seem to a ttra c t the a tten tion  of the 

in d u s tr ia lis t  as a better way of managing so lid  wastes. When asked if 

they use so lid  wastes fo r  any purpose, 58.1% of the in d u s tr ia lis ts  

agreed tha t they use so lid  wastes in one way or another. There was an 

even la rg e r percentage o f those who th in k  tha t so lid  wastes can be of 

any use (83.9%).
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Dumping

The other p reva len t method o f d isposa l was dum ping. T h is  was ju s t  the 

throwing o f wastes in to  open spaces in the area. T h is  is  c lo se ly  

associated with the co lle c tion  methods. Those in d u s tr ie s  who heaped 

wastes in the ir compounds could be sa id  to  be p ra c t is in g  dumping on 

their compounds.

Although the m ajority o f the in d u s tr ia lis ts  d id not adm it that th e ir  

actions were dumping, th e  resea rcher obse rved  th a t in a number of 

industr ies v is ited , the re  were a lot o f wastes strew n all o v e r  the gates 

or over the fences of th e  ind u s tr ie s ,

Dumping usua lly  is  not the  best method o f waste d isposa l. The dumps 

usua lly  act as breed ing g rounds fo r  d isease causing  organ ism s, o r the 

leachate from the dumps can contam inate g round water. The gases from 

the dumps like methane causes a ir  po llu tion .

4.9 P lace o f Disposal

F ldo re t has been said to  be a town hav ing  enough area fo r  industr ia l 

expansion. The area covered  by the in d u s tr ia l e n te rp r is e s  can g ive an 

ind ication  of th is  fact. The mean number o f acres is 24.1 and the 

minimum area covered being a qua rte r o f an acre while the maximum 

area covered is about 300 acres. Area covered  however va rie d  with the 

type  o f indus try .
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Table 4.6: Area Covered by In d u s tr ie s  In Acres

Area Covered  in A cres
Type of in d u s try

a------------------------------------- — ----------------------------------------------------------------------------------------
Minimum Maximum

r ~ ------------------------ 1
Average

Food 0.25 40
----------------------------------------jj

22.542
Chemical 1 5 2.250
ENCO 0.25 40 5.1
Textile & Wood

I ---------------------------------------------------------------- --- -  ■
0.25 300 50.136

All 0.25
— — ---------------------------------------------- ----------------

300 24.083

Source: Fie ld Su rvey , 1997

An ou tstand ing  fin d in g  was tha t the m ajo rity  o f the  in d u s tr ia lis ts  

(86.7%) d ispose th e ir wastes in the compounds o f th e ir  In d u s tr ie s . Th is 

is because the in d u s tr ie s  in the s tudy  area have re la t iv e ly  la rge  p ieces 

of land. Also, these in d u s tr ia lis ts  use in c in e ra to rs  and some dump the 

wastes in p its  in the  compounds. In te re s t in g ly , m in o r ity  o f the 

in d u s tr ia lis ts  (3.3%) use the municipal dum ping s ite  (P la te  4.6).

101



Plate 4.6: The m u n ic ip a l dum ping ground in  Huruma. T h is  i s  th e  p la c e  w here  w a s te s  fro m

r e s i d e n t i a l , com m erc ia l and som etim es in d u s t r i a l  a r e a s  a re  dumped. N o t ic e  t h e  g row th  o f  

s lu m s ir* th e  backg round and l i v e s t o c k  g r a z in g  in  th e  f o r e g r o u n d - o b l iv io u s  o f  th e  h e a lt h  

r i s k s  from  the  dumping s i t e

This is  good because the indu s tr ia l wastes should not be combined with 

domestic or residentia l wastes.

However, an informal in te rv iew  with m unicipal d r iv e r s s a id  th a t they are 

sometimes paid illega lly  by the in d u s tr ia lis ts  to co lle ct th e ir  wastes 

espec ia lly  when they are  co llecting  m unicipal o r re s iden tia l wastes in 

the v ic in ity  of the in d u s tr ie s . Th is is a w o rry in g  trend.

Furtherm ore, the in d u s tr ia lis ts  seem to have the exp ress perm ission o f 

the m un ic ipa lity  to d ispose wastes anywhere and in any method they
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know. Th is in c ludes the d isposa l in the compounds. The fa c t tha t the 

industria lists denied re ce iv in g  any in s tru c t io n s  from the m un ic ipa lity  o r 

the government on the way they manage th e ir  wastes ind ica te s  that the 

industr ia lis ts  have some degree o f l ib e r ty . But g iven  tha t the 

indus tr ia lis ts  are businessm en, and may not be acting  in the best 

interest o f the pub lic , these  p laces o f d isposa l must be suspect.

The place o f d isposal o f wastes becomes a problem when the harmful 

effects from the place a ffe c t the env ironm ent and humans. S ince the 

in d u s tr ia lis ts  d isposes the  wastes in th e ir  compounds, with the 

inevitable bu rn ing  o f the same, then the in d u s tr ia l env ironm ent becomes 

completely polluted.

4.10 Environm ental E ffe c ts  o f the So lid  Waste Management 

Methods in the  S tu d y  Area

Poor in d u s tr ia l so lid  waste management has had its  e ffe c t on the 

environm ent in the town. These e ffec ts  inc luded  the po llu tion  o f land, 

water and air.

In the f ir s t  instance, the  degraded environm ent can be observed  from 

the wastes which are th row n  everyw here  in and outs ide the  compounds 

of the industr ie s . Th is presented u n s ig h tly  scene ry  thu s  unaesthetic

look.

Bu rn ing  o f the wastes by the in d u s tr ia lis ts  as a d isposal method also 

con tr ib u ted  to a lot of environm enta l degradation. The smell emanating 

from the  bu rn ing  o f the wastes was nauseating. Besides, the smoke from
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the bu rn ing  of the  w astes was chok ing  and ir r ita t in g  to  the eyes. In 

fact, the res id en ts  o f Huruma slum s had complained time and again 

about the smoke coming from  the d ire c t io n  o f the Ra ip ly  in d u s try , which 

they said made them have headaches, and re sp ira to ry  problem s.

Water po llu tion  was a lso  v e ry  p reva len t. A s e a r lie r  noted, at a seminar 

on po llu tion  in 1996, it  was found  ou t tha t m ajo rity  o f in du s tr ie s  

released untreated wastes in to  the  R ive r Sosian i, im pa iring  the proper 

function ing  of the tow n ’s  treatm ent w orks.

Land po llu tion  was obse rved  to be the most p reva len t. Heaps and heaps 

of saw dust, and o the r wastes from  o th e r in d u s tr ie s  were dumped 

haphazard ly  on land,

4.11 Summary

In E ldo re t, the major ty p e s  o f in d u s tr ie s  are  agro-based, form ing 54.9% 

of all the in d u s tr ie s  in the town. T h is  is  because the main facto rs 

a ttra c t in g  in d u s tr ie s  in th is  town a re  m ain ly a va ila b ility  o f raw materials 

and m arket, accepted by 74.?% o f the in d u s tr ia lis ts  as the fa c to rs  which 

made them locate in the  town.

In th e ir  management o f the wastes, th e  in d u s tr ia lis ts  do not keep 

reco rd s, the re fo re  the  researcher re lied  on approxim ations and 

estim ations by the in d u s tr ia lis ts . However, on average an indu s try  

p roduces 1.6 tonnes per day, g iv ing  a tota l o f 50 tonnes o f wastes per 

day from  the whole in d u s tr ia l area.
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These wastes have v a r io u s  leve ls o f to x ic ity . The chem ical wastes are 

highly noxious while the wastes from ag ro -based  in d u s tr ie s  a re  the least 

toxic. Most in d u s tr ie s  use labour in ten s ive  techno log ies o f p roduction , 

which do not m inim ise wastes, though so lv in g  the problem  of 

unemployment which Kenya is fac ing .

Most of the in d u s tr ie s  in the s tu dy  area co lle ct the  wastes in th e ir 

compounds by ju s t heaping. And th is  is a lso where most o f them dispose 

their wastes, thus reduc ing  the need fo r t ra n sp o rt  to  another disposal 

site. Though th is  is  advantageous in that th e  in d u s tr ia l wastes will not 

be mixed with the general m unicipal wastes because of the  d iffe ren t 

levels o f tox ic ity , the d isposa l o f wastes in the com pounds is not 

sustainable, as the operation  leve ls r ise s  and the number o f in d u s tr ie s  

increases.

Also, those who tra n sp o rt  the wastes used open t ru c k s  which sp ill 

wastes along the way. The methods o f d isposa l were found to be mostly 

uncontrolled bu rn ing . T h is  was found to cause a lot o f smoke in the 

whole o f in du s tr ia l area, causing  re sp ira to ry  problem s to the  res iden ts 

of the town.

In summary the re fo re , the in d u s tr ia lis ts  exh ib ited  a lot o f ignorance in 

the e ffects  of the so lid  wastes in the environm ent. More so, there 

appeared a lot o f ca re free  a ttitude  from all those concerned with so lid  

wastes management. In fact, the municipal council seems to  have le ft 

th is a c t iv ity  to the in d u s tr ia lis ts  to do them the way they know. When 

asked if  they  rece ived any cond itions from the municipal counc il on how 

to manage th e ir so lid  wastes, almost all the in d u s tr ia lis ts  (96.8%) denied
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receiving any cond itions. T h is  means th a t the  m unicipal counc il th in k s  

that the in d u s tr ia lis ts  can manage the wastes on th e ir  own.

On its  part, the m un icipa l council exh ib ited  a " le ss  concerned" a ttitude 

towards the whole issue  o f m onitoring  the  in d u s tr ia lis ts  in the way they 

manage the wastes. It was a lso found ou t th a t the m un icipa l council did 

not allocate any s ite  fo r  the d isposa l o f in d u s tr ia l so lid  w astes-im p ly ing  

that they do not see any  d iffe ren ce  between the two ty p e s  of wastes.

It can also be pointed o u t tha t v e ry  few in d u s tr ia lis ts  seem to perce ive 

any problems from  the so lid  wastes from  th e ir  in d u s tr ie s . When asked 

whether the so lid  wastes p resented  any problem to th e ir  industr ies , 

on ly 25.8% of the in d u s tr ia lis ts  accepted tha t the wastes presented a 

problem to the in d u s try . The re s t (74,2%) denied. Th is was also found 

to be the case when the  in d u s tr ia lis ts  were asked if  they have problems 

with the method o f so lid  wastes they  were using . Only 22.6% agreed that 

the cu rre n t  method o f management was a problem. The re s t (77.4%) did 

not see anyth ing  w rong with the method. Th is means tha t these 

in d u s tr ia lis ts  are unaware o f the environm enta l degradation  they are 

in f lic t in g  on the environm ent. Th is  is because they will be tempted to 

con tinue  with th e ir  c u r re n t  methods w ithout regard  to  the environm ent.

In fac t, on ly  19.4% of the  in d u s tr ia lis ts  recogn ised tha t the so lid  wastes 

were harm ful to  the environm ent. A lthough the m ajority do not th ink  

tha t the  so lid  wastes a re  harmful to the environm ent, they do not have 

a way o f determ ining w hether it is  harm ful o r not. They " ju s t  th in k". 

But if  it does not conce rn s  the ir in d u s tr ie s , it becomes po llu ting . For 

example, m ajority  of the  in d u s tr ia lis ts  th in k  tha t the so lid  wastes 

p re sen t problems to the en tire  in d u s tr ia l area, though they  had said
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that the wastes do not present problems to their particular Industries. 

What a contradiction!
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CHAPTER FTVE

POI.TCY IMPLICATIONS AND RECOMMENDATIONS

5.1 In troduction

Industr ie s  the  world over po llu te  the environm ent. Whereas the 

developed coun tr ie s  have the in form ation  and the  a b ility  to combat th is , 

the deve lop ing co u n tr ie s  like  Kenya do not.

Ind u s tr ie s  u sua lly  e x tra c t m ateria ls from the earth  and in se rt b y ­

p roducts  which are in form o f gas, l iq u id  or so lid . The re fo re  reduc ing  

po llu tion  inc ludes how to handle these  b y -p roducts . The focus o f th is  

s tu d y  is on the management o f so lid  wastes from  the industr ie s .

Methods of managing in d u s tr ia l wastes have been undergo ing 

trem endous changes s in ce  po llu tion  became a problem  and the 

resto ration  o f the env ironm ent became a necessity . In it ia lly , in d u s tr ia l 

so lid  wastes were d isposed  o f in la n d f il ls  or open dum ps which led to  

leach ing and subsequen t po llu tion  o f ground waters. Adverse 

environm enta l e ffects  could o ccu r even years a fte r d isposa l.

T h is  was the main method o f d isposa l because th e re  was a lot o f 

ignorance about the hazardousness o r  tox ic ity  o f the wastes. Remedial 

m easures costed a lot, with the cost as high as 2% o f the GDP in some 

coun tr ie s . E a rly  p reven tiv e  measures were the re fore  needed to avoid o r 

reduce the high cost o f restoration .

Environm enta l protection  and resou rce  conserva tion  po lic ies and
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programmes were es tab lished , along w ith  agencies to  adm in ister them. 

In it ia lly , po lic ies focused  on re g u la to ry  measures. Bu t later, a wide 

range o f economic in strum en ts were cons idered. Ind u s tr ie s  also 

developed new techno log ies to reduce po llu tion . From these measures, 

there was s ig n if ic a n t improvement on environm enta l q ua lity .

Th ird  World co u n tr ie s  are now expe rien c ing  a h igh ra te  of in du s tr ia l 

development, with l it t le  a tten tion  paid to the environm ent. The wastes 

from these in d u s tr ie s  are u sua lly  d isposed  o f in la n d fil ls  close to 

in du s tr ia l esta tes th a t are su rrounded  by poor o r sh an ty  towns. These 

dangers po int to the need fo r p rope r land use p lann ing .

Better po lic ies of com bating environm enta l degradation have been found 

to he those encourag ing  m inim isation o f wastes and reu s ing  or recyc ling  

o f wastes.

In Kenya, a number o f stud ie s done on in d u s tr ia l tow ns like  Nairobi, 

Athi R ive r and Webuye reveal a h igh degree o f pollution. The 

Government o f Kenya has been encourag ing  in d u s tr ia l development with 

lit t le  regard  to environm ent. Th is has made Kenya one of the most 

in d u s tr ia lised  co un tr ie s  in Fast A frica . E ldo re t has benefited from these 

po lic ie s  to become one of the most in d u s tr ia lised  tow ns in Kenya. The 

amount of wastes these  in d u s tr ie s  p roduces is enormous.

Kenya ’s in d u s tr ie s  were in it ia lly  agro-based. But a lo t o f chemical and 

eng ineering  in d u s tr ie s  have been estab lished , g iv ing  a new dimension 

to  the level o f to x ic ity  of the wastes produced by the  industr ies .
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Industria l so lid  waste management in Kenya has been w rought with many 

problems. The rate o f generation and the c h a ra c te r is t ic s  o f the wastes 

is unknown, a lim itation  that makes p lann ing  d if f ic u lt .  Most wastes from 

industr ie s  are co llected  and d isposed w ith the general municipal wastes, 

with no regard  to th e ir  hazardousness.

Better methods o f management lik e  re cy c lin g  is d iso rgan ized , lim ited 

only to scrap  metals by the ju a  kali, supported  by the  government as 

a basis fo r in d u s tr ia lisa t io n .

Another area is leg is la tion , which appears weak, though it m erits 

greater attention.

E ffective , e ff ic ie n t and p roper management therefore , shou ld  aim at the 

contro l o f generation, co llection , tran spo rta tio n  and d isposa l which is in 

accord with the best p r in c ip le s  of p u b lic  health, economics, eng ineering  

and conservation  o f the environm ent. It shou ld inc lude all the 

adm in istra tive , f in an c ia l, p lanning and eng ineering  fun ction s. An ana lys is  

o f the scope, the a c to rs  and s tra te g ic  ob je c tive s  shou ld be addressed.

The forego ing  an a ly s is  o f the s tudy  area c lea rly  revealed that there  are 

s ig n if ica n t shortcom ings in the management of in d u s tr ia l so lid wastes in 

the  town. The f ir s t  in stitu tiona l fa c to r  noted is lack o f coordination 

between the m un ic ipa lity  and the in d u s tr ia lis ts  in the  management o f 

so lid  wastes. Thus it was noted th a t due to th is , th e  in d u s tr ia lis ts  

continued managing the solid wastes in ways which a re  not cons is ten t 

w ith good environm enta l acumen. They are the re fore  tempted to d ispose 

wastes w ithout regard  to the e ffe c ts  these wastes have on the
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environm ent and the  general pub lic . Thus the environm ent has been 

shown to be g rea tly  affected.

Looking at the whole issue of the management o f in d u s tr ia l solid wastes 

in Eldoret, a number o f issues emerged, which have a lot of po licy  

implications in the en tire  developm ent ven tu res o f the coun try . Of 

pa rticu la r re levance are the po lic ie s  re la ting  to in d u s tr ia l development 

and the conserva tion  of the environm ent, where the management of the  

industr ia l so lid  wastes fa ll.

Industria l development is  des irab le  fo r  ou r economy. But it should be 

a development where environm ent is  well taken care of. This can on ly  

be done if  fo r all the in d u s tr ia l development emphasis, an equal 

emphasis is placed on the environm ent.

5.2 Issues Em erging from  the H e ld  F in d in g s

As has been stated in the summary o f chapter four, th e re  ex ists a lot 

o f ignorance and ca re fre e  a ttitude  in the  management o f the indu s tr ia l 

so lid  wastes in the s tu d y  area lead ing to environm ental pollution. The 

environm ent is being affected by a num ber of harm ful wastes churned 

ou t from the in d u s tr ie s  eve ry  day and every  year. In o rde r to 

understand  fu lly  how the system  works and the loopholes in the en tire  

management fram ework, an eva luation  of the methods found to be 

p ractised  will now be done in the lig h t  o f the o b je c t ive s  which the 

s tu d y  set ou t to ach ieve, in line  with the assumptions made.

In the f ir s t  instance, the re  are no re co rd s  of the amounts, nature o r
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disposal methods o f th e  so lid  wastes produced. Th is  was a ttribu ted  

mainly to the absence o f regu la tion s re q u ir in g  the  in d u s tr ia lis ts  to do 

the same. Th is th e re fo re  su gg e s ts  poor management from  the monitoring 

point of view. The f i r s t  o b je c t ive  o f the  s tu d y  was to  fin d  out the 

types of in d u s tr ie s  and the  type  of th e  wastes they  produce.

S ince the re  were no re co rd s  to  tha t e ffec t, then it can be concluded 

tha t the management methods used in th e  area are  se r io u s ly  flawed, and 

the re fo re  a lte rna tive  measures will have to be put fo rw ard  fo r better 

management o f the same.

Tt was also p a rt of th e  research  o b je c t iv e s  to fin d  o u t the quan tities 

and composition of the  wastes p roduced  by the  in d u s tr ia lis ts  in the 

area. Th is aspect was a lso lack ing , th e re fo re  making the  in d u s tr ia lis ts  

and the municipal council to be unaware of the magnitude o f the 

problem  of the  Industr ia l so lid  wastes.

Both the above fa c to rs , that is, the type  and the quan tit ie s  o f the 

wastes produced have a great in fluence  on the management method to  

use. S ince such k ind  o f inform ation was lack ing , the conc lusion  is tha t 

th is  is  an area of se r io u s  concern.

Trom the study , it  was found out tha t most o f the in d u s tr ie s  in F ldo re t 

a re  ag ro  based, and the re fo re  the bu lk  o f the wastes are organ ic, and 

th e re fo re  less toxic. But g iven the h igh rate o f in d u s tr ia l development 

in the  town, espec ia lly  in the eng ineering  and chemical industr ie s , th is  

s itua tion  is  hound to  change. In d u s tr ie s  produce on average 1.64-5 

tonnes o f so lid  wastes per day, g iv in g  a total o f 50.51 tonnes from all
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the industr ies .

The need fo r  a rad ica l change in the  management of th e  wastes was a lso 

found to be e v id en t in the way and p lace o f d isposa l o f the wastes. 

Whereas most of th e  in d u s tr ia lis ts  had re la t ive ly  la rg e  pieces of land 

and the re fo re  d isposed th e ir  wastes in th e ir  compounds, the bu rn ing  o f 

these wastes g ives r ise  to a lot o f smoke, which is both a health and 

environmental hazard . Th is  method o f d isposing  waste is  not susta inab le  

as the number o f in d u s tr ie s  in c rease  and the spaces become small.

The role o f the m un icipa l council in th e  whole p rocess o f in du s tr ia l so lid  

waste management is  v e ry  im portant. Bu t in the case o f E ldoret, it was 

found out tha t the counc il p la y s  a dorm ant role in the  whole issue. Th is  

came out c le a r ly  because the in d u s tr ia lis ts  seemed to be operating  

w ithout any su p e rv is io n  from the council and th e re fo re  there is no 

assessment o f the e ffe c ts  of the  methods used by the  in d u s tr ia lis ts  on 

the environment. That the council has abdicated it s  re spon s ib ility  to  

nobody in p a r t ic u la r  suggests  tha t th e  po llu te rs  will continue po llu ting  

the environm ent fo r  sometime to come.

The fact tha t few in d u s tr ia lis ts  took th e ir  wastes to the  municipal s ite  

is  a good sign s in ce  in d u s tr ia l wastes should not be mixed with 

res iden tia l wastes because o f d if fe re n t leve ls o f to x ic ity . A lthough th is  

trend  is expected to  continue fo r sometime, the arrangem ent is not 

susta inab le  as the number o f in d u s tr ie s  increase. So the council w ill 

have to brace it s e lf  fo r any arrangem ents to im prove the level o f 

co llection , tran spo rta tio n  and d isposa l o f in du s tr ia l wastes and a lso 

p lann ing  fo r  another disposal site, mainly for the in d u s tr ia l wastes.
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continue, the  leve l o f  p o llu t io n  is  s u re  to  rise .

From the fo rego ing  d iscu ss ion , it would be in fe rre d  th a t  it is not o n ly  

the po lic ies which a re  flawed, but a lso  the le g is la t iv e  measures and  

institu tiona l a rrangem ents at the  nationa l and the  loca l leve ls not o n ly  

regard ing the  in d u s tr ia l deve lopm ent b u t a lso  env ironm enta l 

conservation tha t need d ra s t ic  changes.

Tt has been shown th a t a lthough th e  leve l o f in d u s tr ia l pollu tion  in  

F ldore t is r is in g , it  is  not the  same as tho se  in b ig ge r towns l ik e  

Nairobi and Mombasa. T h is  is because the  main ty p e s  o f wastes in t h is  

town come from  ag ro -based  in d u s tr ie s , th u s  th e y  a re  less tox ic to th e  

environment.

Therefore any so lu tion  to  the problem  o f in d u s tr ia l po llu tion  in F ld o re t 

must take account o f th is  factor. To le t it  con tin ue  like  that will be 

cou rting  d isaste r. The problem need to  be 'n ib bed  in the hud’ .

Under these circum stances, it would appea r th a t it would he necessary  

fo r the cen tra l governm ent and th e  local a u th o r ity  to in s t itu te  

com prehensive environm enta l p ro tection  m easures to combat th is  r is in g  

level of pollution.

The improvement measures shou ld aim at the m onitoring of the  

in d u s tr ie s  by the local au tho rity . T h is  w ill in c lude  ass isting  the  

in d u s tr ia lis ts  in co lle cting  and d isp o s in g  th e  so lid  wastes since the  

council has the capac ity  to do so.
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con tinue , th e  leve l o f  p o llu t io n  is  s u r e  to  rise .

From the fo rego ing  d iscu ss ion , it would be in fe rred  th a t it  is not on ly  

the po lic ies which a re  flawed, but a lso the le g is la t iv e  measures and 

in stitu tiona l a rrangem ents at the  nationa l and the  local leve ls not on ly  

regard ing  the  in d u s tr ia l deve lopm ent bu t a lso  environm ental 

conservation  tha t need d ra s t ic  changes.

It has been shown tha t a lthough th e  level o f in d u s tr ia l pollution in 

F ldore t is r is in g , it  is  not the  same as those  in b ig ge r towns lik e  

Nairobi and Mombasa. T h is  is  because the main type s  o f wastes in th is  

town come from  ag ro -based  in d u s tr ie s , thu s  they  a re  less toxic to the  

environm ent.

Therefore any so lu tion  to the prob lem  of in d u s tr ia l p o llu tion  in F ldo re t 

must take account o f th is  fa cto r. To let it con tinue  lik e  that will be 

cou rting  d isaste r. The problem need to  be 'n ibbed  in the bud ’ .

Under these c ircum stances, it would appear tha t it would be necessary 

fo r the cen tra l governm ent and the  local a u th o r ity  to in s t itu te  

com prehensive environm enta l p ro tection  measures to combat th is  r is in g  

level o f po llu tion .

The im provem ent m easures shou ld  aim at the m onitoring of the  

in d u s tr ie s  by the local au th o r ity . Th is w ill in c lu de  ass isting  the  

in d u s tr ia lis ts  in co lle c ting  and d ispo s ing  the so lid  wastes s ince the  

council has the capac ity  to do so.
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Tt is becoming in c re a s in g ly  d if f ic u lt  to  sepa ra te  the in du s tr ia l 

development po lic ie s  from env ironm enta l po lic ie s  s in ce  they are all 

in tertw ined-each  a ffe c t in g  the o ther. The re fo re  any exam ination o f e ithe r 

of the po lic ies in v a r ia b ly  touches on the  o ther.

Although we may de test the in d u s tr ie s  fo r p o llu ting  o u r environm ent, 

we s t ill need them fo r  jobs and the  d if fe re n t p rod u c ts  it produces fo r  

our development. What is  needed th e re fo re  is  to form u late a harmonious 

working re la tion sh ip  between the in d u s tr ie s  and the environm ent.

5.4. In d u s tr ia l Development

While the governm ent of Kenya has been s t r iv in g  ve ry  hard to  

in d u s tr ia lise  with a lot o f em phasis being g iven  to in d u s tr ia l 

development, the environm enta l p o lic ie s  have been se r io u s ly  inadequate. 

Th is can be said to he the cause of the  re su ltan t s itu a tion  in ou r towns 

where we have w itnessed a lo t o f in d u s tr ia l development with a lot o f 

environm ental degradation . A c r it ic a l examination o f o u r development 

po lic ies c le a r ly  shows th is  bias.

G iven that scenario , we can conc lude that the ra te  of in du s tr ia l 

development will con tinue  being v e ry  h igh and of cou rse  the po llution  

o f the environm ent will obv ious ly  be a lso high.

In F ldo re t fo r  example, the fa c to rs  lead ing to in d u s tr ia l location were 

found to be favourab le , backed by a lot o f po litica l goodw ill. In effect, 

it means tha t in d u s tr ia l development in the town w ill continue being 

h igh. Thus leading to  the p roduction  o f a lot o f so lid  wastes.

116



Aftet having looked at fa c to rs  tha t were iden tified  as having in fluenced 

indus tr ia l location in  the  area, the pe rcep tion  o f the s tu d y  is tha t if  the 

industr ia l area was to  e ff ic ie n t ly  manage so lid  wastes, as a sa feguard  

to environm ent and resou rces, then in dec is ion s in p lann ing , th is  issue  

should be accorded some s t r ic t  a tten tion . Fa ilu re  to  pay attention to it  

would imply lack o f  fo re s ig h t abou t the  outcome o f h igh degree o f 

in du s tr ia lisa tio n  in the  area when so lid  wastes em itted could become a 

d if f ic u lt  problem to manage. Th is  shou ld  go fu r th e r  than  re s tr ic t in g  the  

location of in d u s tr ie s  in term s of th e  category.

Tn many cases, a good solid waste management programme has been 

known to increase  the  con tr ib u tion  o f such  la rge  in d u s tr ia l development 

to wage employment.

5.5 Environm enta l P ro tection

Kenya ’ s  environm enta l protection  po lic ie s  have been in most cases 

e rra t ic . They have u sua lly  tended to  be a response to in ternationa l 

con ferences and not borne ou t o f a genuine need fo r  environm ental 

p rotection .

Kenya has recen tly  devoted a whole development p lan to in d u s tr ia l 

development with lit t le  regard  to the  environm ent. Th is  implies tha t 

g iven  all the in cen tives, the rate o f in d u s tr ia l development will be 

ad ve rse ly  a ffecting  the environment.

The environm ental po licy  in Kenya has been lack ing  in  a lot o f areas, 

e spec ia lly  in cu rb in g  indus tr ia l po llu tion . The po lic ies are not spec ific ,
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especia lly  on the need to record  the  amounts o f so lid  wastes produced, 

the types and the  d isposa l methods. The m in is try  o f commerce and 

indu s try , which is  charged  w ith the  re sp o n s ib ility  o f reg is tra tion  o f 

in du s tr ie s  do not ye t have the  pow ers to  demand the  same inform ation 

from the in d u s tr ia lis ts .  Th is is  a w o rry in g  trend .

5.6 The Role o f th e  M un ic ipa l Council

Recause so many o f the problem s and so lu tion s  being addressed here 

have the ir roots in local a c t iv it ie s , the  pa rtic ipa tion  and cooperation o f 

local au tho rit ie s  w ill be a de te rm in ing  fac to r in fu lf il l in g  its ob jective . 

Local au tho rit ie s  co n s tru c t, operate  and maintain economic, social and 

environm ental in fra s tru c tu re , e s tab lish  local environm enta l po lic ies and 

regu lations, and a s s is t  in im plementing national and sub national 

environm ental po lic ies. As the level o f governm ent c lo sest to the people, 

they  play a v ita l ro le  in educating , m obiliz ing  and respond ing to the 

p u b lic  to promote su sta inab le  development.

A cco rd ing  to the Local Government Act, the municipal council is charged 

with the re sp o n s ib ility  o f en su ring  tha t the town is  clean. As per the 

Sessional Paper Number 1 of 1986 on Economic Management fo r Renewed 

Growth, and also conta ined in the c u r re n t  National Development Plan 

cove ring  the period  1337-2001, the ro le of the m un ic ipa litie s in 

stim u la ting  economic growth, espec ia lly  indus tr ia l grow th is g iven 

prom inence. Tn the F ld o re t Municipal Council document in v it in g  in ve s to rs  

pub lished  in 1986, the  good a ttr ib u te s  o f the town are presented, which 

a re  ideal fo r in d u s tr ia l location.
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Given these two m ajor fun c tion s , the  m un ic ip a lit ie s  are the ones 

therefore on the m idd le ground between in d u s tr ia l development and 

keeping the town clean. Whereas th e re  is  a lot o f in d u s tr ia l po llu tion  in 

the town, the  s itu a t io n  is not as bad as in Nairob i. The m un ic ipa lity  

seems to have en joyed  a sound management fo r  a num ber of years.

5.7 Recommendations

After the above an a ly s is , it is  necessa ry  fo r  local governm ents in Kenya 

to estab lish  a su s ta in ab le  system s o f so lid  waste management which 

meets the needs o f th e  en tire  u rban  areas. Waste management shou ld be 

approached from the  p rospec tive  o f the en tire  cy c le  o f material use, 

which inc ludes; p roduction , d is tr ib u t io n  and consum ption as well as 

waste co llection  and d isposa l. While immediate p r io r ity  must be g iven to 

e ffec tive  co llection  and d isposa l, waste reduction  and re cyc ling  should 

be pursued as equa lly  im portant long term ob jective . The p r in c ip le s  o f 

susta inab le  waste management s tra te g ie s  accord ing  to  Schube le r (199G) 

shou ld  include:

(a) M inim isation o f waste generation,

(b) Maximisation o f waste re cyc lin g  and reuse, and

(c) Fn su rin g  the sa fe  and env ironm enta lly  sound d isposa l o f waste.

It is  a lso t ru e  that so lid  waste management cannot be ach ieved th rough  

iso lated o r sectora l approaches. Susta inab le  waste management depends 

on the overa ll e ffe c tiveness and e ff ic ie n cy  of urban management.

A fte r the ana ly s is  o f the situation  of in d u s tr ia l solid waste management
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in F ldoret, a num ber o f step s need to  be taken  in o rd e r  to improve the 

same. These are the  recom m endations designed to be a gu ide fo r  be tte r 

management o f the  in d u s tr ia l wastes. It was found  out tha t the  

management o f the wastes is  a m u lti-departm en ta l and multi sectora l 

undertak ing , in v o lv in g  a lot o f a c to rs  and needs a lot o f resources. T h is  

is because co n se rv in g  the env ironm en t is  not an easy task and 

obv iously  needs sa c r if ic e s .

5.7.1 Po licy Reform

The role o f po licy  in  the in d u s tr ia l development and environm ental 

conservation  is o f g rea t im portance. In Kenya, the  po lic ies have 

somewhat em phasised the  developm ent o f the  in d u s tr ia l en te rp r ise s  

w ithout due regard  fo r  the env ironm ent.

The management o f th e  environm ent now fa lls  w ith in fo u r  bodies. These 

are  the M in is try  o f Env ironm ent and Natural Resources, the M in is try  o f 

Commerce and In d u s try , the Local A u tho r ity  and the Industr ie s  

themselves.

The m in istry  o f commerce and in d u s try  shou ld be empowered by the 

government in its  reg is tra t io n  o f in d u s tr ie s  to be fu rn ish e d  with all the 

inform ation which concern s the  environm ent on top o f the o rd in a ry  

inform ation lik e  the name of the in d u s try , owners, and the like. These 

inform ation shou ld  inc lude:

(i) the types and o r ig in  of raw m ateria ls,

( ii)  the production  technology,
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(Hi) the type s  and q u an tit ie s  o f the wastes p roduced,

(iv) the d isposa l methods.

All these in form ation  shou ld  be fre e ly  ava ilab le  to  the m in istry  o f 

environment and natu ra l re sou rces , the local au tho rit ie s , the 

in d u s tr ia lis ts , the genera l p u b lic  and o f course the resea rch  in s t itu tio n s  

like  the u n ive rs it ie s .

The m in istry  o f env ironm ent and na tu ra l resources can now use these 

information to  come up with a p o licy  which d ire c t ly  addresses the 

environmental issues o f in d u s tr ie s . S tanda rd s  can then  be set o f the 

minimum requ irem ents in all the in d u s tr ie s . S ince the  local au tho rit ie s  

are the ones dealing  d ire c t ly  w ith the indus tr ie s , they need th is  

information in dea ling  with the day to day ope ra tions o f the 

in d u s tr ia lis ts .

B ring ing  these a c to rs  together to co n tr ib u te  to the improvement of the 

environm ent will need to be g iven g rea te r attention. It is  recommended 

here that they come toge ther and form  a monitoring u n it, which will be 

sp ec if ica lly  concerned with the m onitoring  of in d u s tr ia l pollution o f 

cou rse  inc lud ing  the  management o f in d u s tr ia l so lid  wastes.

Th is  un it w ill co n s is t o f experts from  the centra l governm ent-the 

m in is tr ie s  o f environm ent and natu ra l resources and commerce and 

in d u s try ; the local au th o r it ie s  and rep resen ta tive s o f in d u s tr ia lis ts .

The cental governm ent will be concerned with the form ulation  of po lic ies 

and laws re la ting  to  the environm ent. The local a u th o r it ie s  will be
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concerned w ith fo rm u la ting  by-law s, and in some cases, co llecting  the 

wastes which are not co llected  by the  in d u s tr ia lis ts  and d isposing  them. 

The Industr ie s  which p roduce  the wastes are expected to manage the 

same.

The m onitoring un it w ill th e re fo re  be composed o f exp e rts  who have the 

techn ica l capacity  to  unde rtake  the  m onitoring  and inspection  o f the 

indu s tr ie s . Th is  body a lso shou ld  have the powers to  supe rv ise  and 

en fo rce  any o f the reg u la tion s  form u lated  by the th re e  en tit ie s  who 

came up w ith them. T h is  body is  a lso  requ ired  to  subm it regu la r 

p e r io d ic  reports , say  m onth ly, o r annua lly , on the  state o f the 

environm ent o f all th e  in d u s tr ie s  in Kenya. Th is can be conceptualised 

as in F ig u re  5.1 below.
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Figure f>.1: Polio arid Legal Framework foi Conlrolllug 
T lid usI..rial Solid Wastes
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The M onitoring u n it  w ill be expected to repo rt to the centra l 

government and any com plains made by the in d u s tr ia lis t  will be 

determ ined there.

5.7.? Institu tiona l Reforms

The co llection  of so lid  waste in the M un ic ipa lity  o f F ld o re t fa lls  w ithin 

the department of p u b lic  health. Th is department conce rn s itse lf wholly 

with the municipal wastes on ly and it  does not ca te r fo r  the industr ia l 

wastes. Th is is because it has been assumed all along tha t industr ia l 

po llu tion  was not a se riou s th rea t in the town. But w ith the cu rre n t
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high rate o f in d u s tr ia l developm ent in the town, th e  management o f 

industr ia l wastes can no longer be ignored .

Therefore the  p u b lic  health departm ent need to be invo lved  more in 

monitoring o f the  in d u s tr ie s . It sh ou ld  be noted tha t the c u r re n t  

methods o f so lid  w astes management lik e  the d isposa l o f the wastes in 

the compounds o f the in d u s tr ie s  a re  not su sta inab le . Therefore the  

pub lic  health departm ent may f in d  it s e lf  more and more having to deal 

with the co lle ction , t ra n sp o rt  and d isposa l o f the  excess wastes in 

fu tu re .

5.7.3 Data and Inform ation  Network

Data and in form ation  on the state o f the env ironm ent are ve ry  v ita l for 

any conserva tion  a c t iv ity . The re fo re  the governm ent should estab lish  

mechanisms for assess ing  the  va lue  o f ex isting  inform ation  system s. Tt 

shou ld estab lish  a nationw ide and regional in form ation  co llection and 

d issem ination c le a r in g -hou se s  and netw orks th a t are easy foi 

government in s t itu t io n s  and in d u s try  and o ther non-governm ental 

o rgan iza tion s to access and use. It shou ld  undertake  data gathering  and 

ana lys is, e stab lish  national goals and monitoring o f progress.

The kind o f data needed will in c lu de  amounts and types o f wastes, 

generations rates, e ffects on the environm ent, among others.

5.7.4 M in im isation, Reuse and Recyc ling

M inim ising wastes usua lly  has the follow ing ob jectives:
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To s tab ilise  o r reduce  the p rod u c tio n  of wastes destined  fo r fin a l 

d isposal, o ve r an agreed  time fram e, by fo rm u la tin g  goals based on 

waste w eight, volum e and com position  and to induce  separation  to 

fa c ilita te  waste re c y c lin g  and reuse.

To streng then  p ro ce d u re s  fo r  a sse ss in g  waste q u a n tity  and composition 

changes fo r  the p u rpose  o f fo rm u la ting  operationa l waste m inim ization 

po lic ies u t il iz in g  econom ic o r o th e r in strum en ts to  induce benefic ia l 

m odifications o f p roduc tion  and consum ption pa tte rn s.

The governm ent shou ld  in it ia te  programmes to  ach ieve susta ined  

m inim isation of waste generation. Tt shou ld deve lop and streng then  

national capac it ie s  in research  and design o f env ironm en ta lly  sound 

techno log ies as well as adopt m easures to reduce waste to a minimum. 

Tt should p ro v id e  in cen tive s  to  reduce un su sta inab le  p a tte rn s  o f 

p roduction  and consum ption.

The governm ent shou ld  develop, where necessary , national p lans to 

minimise waste generation  as p a rt o f the overa ll national development 

plans. The po licy  shou ld  aim at maxim izing env ironm enta lly  sound waste 

reuse and re cyc lin g . Tt shou ld develop and s treng then  national capacity  

to reuse and re cyc le  an in c reas ing  p roportion  o f wastes. It shou ld  

review and reform  national waste po lic ies to p ro v id e  Incentives fo r  

waste reuse and re cyc ling . The most im portant p a rt  will be to develop 

and implement national p lans fo r waste management tha t take advantage 

of, and g ive p r io r ity  to, waste reuse  and re cyc lin g .

Fven when wastes are m inim ised, some wastes w ill s t ill remain. Fven
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after treatm ent, all d ischa rged  wastes have some re s id ua l impact on the 

rece iv ing  env ironm ent. The capac ity  to  d ispose these res idues w ill have 

to he developed.

Among the s tra te g ie s  fo r  encourag ing  the  reus ing  and re cyc lin g  are the  

contro l and command p r in c ip le s  lik e  the  "po llu te r-p ays- p r in c ip le " , where 

appropria te , by se tt in g  waste management charges at ra tes that re f le c t 

the costs o f p ro v id in g  the .service and ensu re tha t those  who generate 

the wastes pays th e  fu ll cost o f d isposa l in an env ironm enta lly  sa fe  

way.

The o ther in cen tiv e s  w ill be the  econom ic instrum ents lik e  the reduction  

o f taxes fo r in d u s tr ie s  commensurate with the level o f pollu tion  and so 

on, assum ing tha t unde r economic cond itions the management of the  

wastes will be e ff ic ie n t.

T h is  aspect of th e  reuse and re cy c lin g  o f the wastes has been 

extens ive ly  covered in the development plan o f 1994 1996. The 

government took the  lead by f ir s t  c la ss ify in g  the wastes into o rgan ic  

and inorgan ic. The an ana lys is  o f the d iffe ren t wastes and th e ir  

poss ib le  reuse o r re cy c lin g  methods presented. For example reusing  o f 

the ag r icu ltu ra l wastes can be done by b rique ting . What needs to be 

done is  to implement these g lossy p lans.

Tn the s tu dy  area, many m ateria ls which are po ten tia lly  reusable are  

ly in g  idle. Major examples are the saw dusts among o th e rs . A techno logy 

which u tilise s  these wastes should be introduced in the area.
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5.7.5 P r iv a t is a t io n  o f  S e rv ic e  p ro v is io n

Private  secto r e n te rp r is e s  v a ry  from  m ic ro -en te rp r ise s  to large bus iness 

establishm ents. As potentia l s e rv ic e  su pp lie rs , p r iv a te  en te rp r ise s  are 

p rim arily  in te re sted  in earn ing  a re tu rn  on th e ir  investm ent by se llin g  

waste co llection , tra n s fe r , treatm ent, re cyc lin g  an d /o r disposal se rv ice s . 

Due to th e ir  p ro f it  o r ie n ta tion , p r iv a te  e n te rp r is e s  can unde r 

appropria te  co nd it io n s  p ro v ide  so lid  waste management se rv ice s  more 

e ffe c tive ly  and at lower co sts  than  the p ub lic  secto r. However p r iv a te  

sector invo lvem ent does not, in its e lf  guarantee e ffec tiveness and low 

costs. Prob lem s a r ise s  when p r iv a t isa t io n  is poo rly  conceived and 

regulated and in  p a rticu la r, when competition between su p p lie rs  is 

lacking.

P riva tisa tion  o f the  management wastes in F ldo re t seems prom ising. Tn 

Nairobi, the p r iv a te  companies co llecting  wastes were found by the 

in d u s tr ia lis ts  to  be p ro fitab le  and e ffic ien t. Th is is  because they co lle c t 

the wastes re g u la r ly  and at cheaper costs to the  satisfaction  o f the 

c lien ts g iv ing  va lue  fo r money (Fadamulla, 1991).

Tn F ldoret, th e re  are no p r iv a te  companies co lle c ting  solid wastes. The 

only Informal co lle c to rs  were small scale ope ra tive s  who p icked wastes 

lik e  the scrap  metals and textile  p roducts fo r reuse. Th is needs to  he 

developed fu r th e r .

5.7.5 Constant Monitoring

The created p rofess iona l body d iscussed  above (Section 5.7.1) shou ld
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have power to  con s tan tly  m on itor the In d u s tr ie s  and also p rosecute  

offenders.

Monitoring is a key p re re q u is ite  fo r  keep ing t r a c k  o f changes in waste 

quantity  and q u a lity  and th e ir  re su lta n t im pact on health and the 

environment.

5.7.7 I eg is la tion

There should be a com prehensive env ironm ent Act, u n like  cu r re n t ly  

where laws tou ch ing  on the env ironm ent are sca tte red  in 66 section s of 

the laws o f Kenya. The env ironm ent bill has been in parliam ent s ince 

1990 and has not been gazetted. Tt shou ld be gazetted as a matter of 

urgency.

5.0 Other A lte rn a tiv e  Management Methods

Since most o f the methods c u r re n t ly  p ra ctised  were found to  be 

inadequate and th e re fo re  a num ber of a lte rna tive  methods are suggested 

below.

5.0.1 P lann ing  fo r  a Waste D isposal S ite

The m unicipal council have a lot o f land planned fo r  the development of 

the indus tr ie s . Tt would be p ruden t to set aside some of th is  land fo r 

the d isposal of wastes as the number o f in d u s tr ie s  increase  and disposal 

o f wastes by in d u s tr ie s  in th e ir  compounds become impossible.
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The s ite  may not he easy to  come by as Poerbo (1391) noted tha t c ity  

ad m in is tra to rs  and p lanne rs  know well th a t the management o f so lid  

wastes is  an in c re a s in g ly  d if f ic u lt  problem. As a c it y  grows, so too do 

the d is tan ces between the c ity  a reas where the wastes are generated 

and the dum ping s ite s  and th is  is  re flected  in in c rea s ing  costs. Th is  

seems to he t ru e  fo r  F ld o re t ’s in d u s tr ia l areas which are sca tte red  in 

a number o f p laces in the town. Tn add ition , he adds, "new dumping 

s ite s  are ha rde r and more expens ive  to ob ta in".

T h is  d isposal s ite  is  recommended fo r  the  wastes from ag ro-based  

in d u s tr ie s  s in ce  th e ir  wastes are the  least tox ic  and more or less s im ila r 

to  the res id en tia l wastes. A good sa n ita ry  land fill method o f d isposa l is 

ideal.

5.8.2 Collection M ethods

An improvement in the co llection  methods is  needed so tha t the wastes 

a re  separated at the  co llection  p o in ts  into those which can be recyc led  

and those which a re  not recyc lab le . Also the  co llection  of the wastes 

shou ld  be extended to cover all the  areas, un like  the  p resen t where the 

m unicipal council co lle ct wastes in  on ly  60% of the m un ic ipa lity .

5.8.3 T ranspo rta tion  Methods

Tt was found out th a t the role o f t ra n sp o rt  in the transpo rta tion  o f the 

in d u s tr ia l wastes was minimum because most o f the in d u s tr ie s  d isposed 

th e ir  wastes in th e ir  compounds. However, those few who transpo rted  

used open lo rr ie s  so that the wastes were strewn along the roads. It is
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recommended th a t the methods o r  means o f t ra n sp o rt be rad ica lly  

improved. The lo r r ie s  shou ld  be at least covered so  that they do not 

sp ill the wastes along the road.

5.8.4 D isposal Methods

The P a rt ic u la r  method which needs a major improvement is  the 

inc ine ra tion  o f the  wastes hy the  in d u s tr ia lis ts . The in c in e ra to rs  which 

were found to be used were found  to be too small to  be e ffective , thu s  

reduc ing  .he method o f d isposa l to mere open burn ing . S tandard  

in c in e ra to rs  shou ld  be insta lled  fo r  every  in d u s try  that d isposes the 

wastes in the compound so tha t the re su ltan t wastes o r ashes a re  the

ones to be th row n  away and the  smoke generated from b u rn ing  is 

minimised.
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CHAPTFR SIX

SUMMARY AND CONCLUSION

6.1 Summary

The s tudy  set ou t to assess the  management o f in d u s tr ia l so lid  wastes 

in F ldoret. F ld o re t is  now one o f Kenya’s fa s te s t grow ing towns. The 

rate o f in d u s tr ia l growth in F ld o re t is  also ve ry  h igh. The fa c to rs  which 

a ttra c t in d u s tr ie s  in F ldo re t were also found to  he fa vo u rab le -th u s  

im ply ing tha t th e  town will con tinue  to  experience a lot o f in d u s tr ia l 

development in the days to come.

The governm ent has been in the  fo re fro n t in encourag ing  in d u s tr ia l 

development to  the extent tha t it had devoted the eighth national 

development p lan  fo r  the period  1997-2001 exc lu s ive ly  to in d u s tr ia l 

development, w ith the hope of a tta in ing  an NIC s ta tu s  by the year 2020. 

Most o f the p o lic ie s  contained in the plan are modelled from the  Fast 

Asian 'T ig e rs ’ . And F ldo re t has benefited from these po lic ies in  its  

in d u s tr ia l development.

But with Industr ia lisa tion  has come a number of environm enta l po llu tion  

prob lem s or degradation . A number of in d u s tr ie s  which have been set 

up in Kenya have led to extensive  damage to the environm ent. Notable 

among these a re  the Pan Paper in d u s try  in Webuye, Fast A frican  

Po rtland  Cement in Athi R iver, C h lo r id e  Metal in Th ika  among o thers . 

In d u s tr ie s  u sua lly  pollute the th re e  sub-com ponents of the e a rth ’s 

ecosystem , tha t is  the air, water and the so il or land pollution.



Land po llu tion  in v o lv e  the accum ulation  o f so lid  w astes on land from  the 

in d u s tr ia l p rocesses. These wastes have va r io u s  le v e ls  of to x ic ity  on the 

env ironm ent b es id e s  causing  u n s ig h t ly  scene ry . These type s  o f wastes 

are u sua lly  in th re e  type s  ran g in g  from the  w astes from the chemical 

in d u s tr ie s  which a re  h ig h ly  tox ic , wastes from  the eng ineering  

in d u s tr ie s  u su a lly  composed o f metals, to  w astes from agro-based  

in d u s tr ie s , whose wastes are m ostly o rgan ic  and resem ble the res iden tia l 

wastes in most cases.

The management o f these wastes have a lw ays been a problem in  the 

deve lop ing  co u n tr ie s  which do not have enough organ iza tiona l and 

re sou rce  capac ity  u n lik e  the  deve loped coun tr ie s . Also, the in d u s tr ie s  

in the deve lop ing  co un tr ie s  were fo rm erly  ag ro-based , and the re fo re  

th e ir  wastes posed no se riou s th re a t to the environm ent. However, th is  

s itua tion  has changed and now d if fe re n t type s  o f in d u s tr ie s  are coming 

up at fa s te r ra te s  in these coun trie s .

The level of po llu tion  in F ld o re t is  also r is in g . R ive r Sosiani which 

passes th rough  the  town is  h ig h ly  polluted. The r iv e r  has been found 

to  contain  a lot o f harm ful chem ica ls emanating from  the in d u s tr ie s  in 

the  town and im pa irs the fu n c t io n in g  o f the treatm ent works.

Kenya ’ s environm enta l po lic ies have always been inadequate and the 

w ritten  po lic ies e x is ts  only on paper with no e ffo r t  at implementation. 

T h is  has made the  in d u s tr ie s  con tinue  po llu ting  the  environm ent with 

im pun ity .

Tn F ldore t, the m unicipal council manages on ly the  common m unicipal



wastes w h ile  th e  in d u s t r ia l is t s  manage th e ir  wastes. How the m unicipal 

council re legated th is  re sp o n s ib ility  to the in d u s t r ia l is t s  desp ite  the 

p ro v is io n s  o f the  local Governm ent act which ch a rg e s  the m un ic ipa lit ie s  

with the re s p o n s ib il ity  o f c lean ing  the  town is in te re s t in g .

The management o f so lid  wastes is  u sua lly  an in te rre la t io n sh ip  o f  so 

many secto rs , in s t itu t io n s  and a c to rs . Tt in v o lv e s  the  s tudy  o f the 

sou rces o f waste generation , which in th is  case a re  the indu s tr ie s , the 

co llection , the t ra n s p o r t  and the eventua l d isposa l o f the wastes.

The s tu d y  had been approached f i r s t  by pu tting  fo rw ard  a number o f 

ob je c tive s . The o b je c t iv e s  b r ie f ly  revo lved  around fin d in g  out the type s  

of in d u s tr ie s  and the  types  o f wastes they p roduce , the amount and 

composition of these  wastes, the  methods o f co lle ction , tra n sp o rt and 

f in a lly  d isposa l.

An ou tstand ing  f in d in g  was th a t the re  are no records of these 

a ttr ib u te s  in F ld o re t, a fa c t which was a ttr ib u ted  to the fact th a t no 

au th o rity  ever re q u ire s  the  in d u s tr ie s  to d isc lo se  the  same inform ation, 

not even to the  m in is try  o f commerce and in d u s try  which is charged 

with the re sp o n s ib ility  o f re g is te r in g  the in d u s tr ie s . Therefore  the 

s tudy  re lied  on estimates and approxim ations g iven by the in d u s tr ia lis ts  

and co llected using  a number o f research instrum ents like  the 

questionna ire . Tt was th e re fo re  concluded tha t the management of 

in d u s tr ia l so lid  wastes was inadequate from the  monitoring po in t of 

view.

Tt was found ou t tha t the la rge r number o f in d u s tr ie s  in F ldo re t were
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m ostly ag ro-based  and th e re fo re  generated the la rg e s t amount o f 

wastes. On average  an in d u s try  In E ld o re t p roduces 1.645 tonnes per 

day which g ive s  a tota l o f about 50 tonnes per day from the  whole 

in d u s tr ia l area. Tt was a lso found ou t tha t most in d u s tr ie s  d ispose th e ir  

wastes in th e ir  com pounds by uncon tro lled  b u rn in g , which though it 

reduces the need fo r  tra n sp o rt  to a d isposa l s ite , caused a lot o f a ir  

po llu tion .

Tt was the re fo re  recommended th a t the in d u s tr ia lis ts  in sta ll p roper 

In c in e ra to rs  in th e ir  prem ises to be used in d isposa l o f wastes.

R ecyc lin g  was a lso  found  to be p ra c t ised  in a num ber of cases with a 

lo t o f potentia ls, c re a t in g  income and employment to  a large number o f 

people. It can be noted that th is  is  a an area where the government is  

encourag ing  th rou gh  its  po lic ies o f encourag ing  the  development o f 

small scale e n te rp r is e s  and ju a  kali. It is  also good because re cyc lin g  

so fa r  is the  on ly  env ironm enta lly  sa fe  method o f waste d isposal.

A lso, a number o f p o licy  measures have been recommended fo r p rope r 

in d u s tr ia l so lid  waste management.

6.? Conclusion

P rope r in d u s tr ia l so lid  waste management invo lve  the  co rre c t hand ling  

o f the wastes from the  generation, co llection , t ra n sp o rt and d isposal. All 

these  stages are in te rre la ted  and a de fic iency  in one stage jeopa rd izes 

the whole process.

134



Fu rthe rm ore , so lid  waste management in vo lve  the  pa rtic ip a tion  o f a 

number o f a c to rs  s ta r t in g  w ith th e  centra l governm ent, th rough  the 

m in is try  o f commerce and in d u s try ,  the m in is try  o f environm ent and 

natu ra l resou rces; th e  local governm ents and the p r iv a te  secto r (the 

in d u s tr ia lis ts ) . A lso, any b reakdow n in the coord ina tion  o f all these 

e n tit ie s  w ill cause a se riou s  breakdow n on the  whole management 

problems.

The em phasis by the  governm ent g iven  to in d u s tr ia l development, w ith 

l it t le  em phasis on the  env ironm ent po rtends doom to the environm ent. 

P re se rv in g  the env ironm ent is  now a matter o f u rg en t concern. The time 

to  act is  now and not later. And w ith that, we can en joy the f r u it s  of 

in d u s tr ia l developm ent long a fte r the  year 2020.

In E ldo re t,the re  is  a h igh rate o f in d u s tr ia l development. Th is is  also 

accompanied by the  high rate o f environm enta l degradation  and the 

methods found used fo r hand ling  the so lid  waste from in d u s tr ie s  in 

p a rt icu la r  were found wanting, and th e re fo re  the suggested

recommendations w ill go along way in environm enta l conservation.

6.3 Areas fo r  r u r th e r  Research

A research  like  th is  can never be exhaustive. There are qu ite  a number 

o f areas which needs fu rth e r resea rch  in o rde r to  come out w ith a

be tte r method of managing in d u s tr ia l solid wastes in the town and in

the  coun try  in general. One su ch  area is the use of the wastes

generated from the indu s tr ie s . One o f the wastes, saw dust, was v e ry  

common.
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Given th a t one o f the la rg e s t in d u s tr ie s  in E ldo re t are  tim ber 

in d u s tr ie s , the estim ated amount o f saw dust generated  per day is about 

n ine tonnes. With the  d im in ish ing  fo re s t co ve r in the coun try , these 

m ateria ls shou ld  not be le ft to w aste as is  c u r re n t ly  the case. A new 

method o f reu s ing  the  saw d u st shou ld  be deve loped fo r  in d u s tr ie s  in 

E ldoret. T h is  w ill not on ly  p re se rv e  the  env ironm en t but a lso save on 

the use o f na tu ra l resources.

There a re  s t il l a lo t o f areas where research  in Kenya s t ill fa lls  sh o rt  

o f the expecta tions. O rgan isa tions dea ling  w ith in d u s tr ia l research  lik e  

KIRDT shou ld  not o n ly  concentra te  on in d u s tr ia l developm ent but a lso  on 

the  management o f po llu tion  and in p a rt icu la r  so lid  wastes. Th is  will 

in vo lve  re sea rches  on waste m in im is ing  techno log ies, reuse o f wastes 

and safe d isposa l methods.
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A ppend ix  1: I n d u s t r y  Q u e s t io n n a ire

U N IV FR S IT Y  OF NAIRO BI

rj-\GULTY OF ARCHTfECTUfiE. DEOIGiiJ Aj'ID DEVELOPFJEiff

DFPARTMFNT OF IJRRAN AND RFGTONAI PI ANNING 

FI DORFT STUDY 

INDUSTRY QUFSTIONNATRF

QIIESTTONNAIRE NUMBER:
j

Date o f In te rv iew ........................................

Name of In te rv ie w e r.......................................

Name o f Respondent (op tiona l)...........................

NR: T h is  s tu d y  is  p u re ly  fo r  academic pu rposes  and the  inform ation 

g iven will he treated  w ith s t r ic t  confidence 

BACKGROUND INFORMATION

1. Position o f the Respondent in the In d u s try  .....................................

?. Sex: Male.......... Female..........

3. N a tiona lity ..............

5. Name o f In d u s try  ........................................................................................

6. Type o f Ind u stry : (a) Food........  (h) Chem....

(c) FNCO...................  (d) Textile & Wood P roducts . . . .

7. F in ished  p r o d u c t s .......................................................................................

S. O w n e rs h ip .......................................................................................................

9. lo ca tion  o f In d u s try  (W ard/Street) .....................................................

1D. Size: (i) Number o f e m p lo y e e s .................................................................
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( ii)  A rea covered  ............................................................................

( i i i)  P roduction  c a p a c i t y ......................................................

11. When was the  in d u s try  s ta rte d ?  ............................................................

1?. Do you e xp o rt any o f y o u r p roduc ts?  Yes.....  No......

13. What a re  the  raw m ateria ls used in p r o d u c t io n ? ...............................

14.. From w here do you a cq u ire  the raw m ateria ls? ...............................

15. What p rob lem s do you experience  in a cq u ir in g  raw

m a te r ia ls ? .......................................................................................................

16. What p rob lem s do you experience  in p r o d u c t io n ? ............................

17. What fa c to rs  do you th in k  in fluenced  the location o f th is

in d u s try  here? ...........................................................................................

18. Do you th in k  the location is  app rop ria te?  .........................................

SOI.TD WASTF MANAGEMENT SITUATION

19. Does the  in d u s try  generate so lid  waste? ............................................

20. What is  th e  n a tu re /type  o f the so lid  waste generated? ................

21. What would you say about the technology used in 

p roduc tio n ?  (i) Labour in ten s ive  (ii) C ap ita l- in ten s ive

22. Have you changed the techno logy s in ce  the  s ta rt of the

in d u s try ?  Yes.........  No............

G ive r e a s o n s ..................................................... ...........................................

23. Do you th in k  the techno logy used m inim ises waste generated?

Yes..... No......

Give r e a s o n s ................................................................................................

24.. Approxim ate ly, what is the total amounts o f so lid  waste

generated per d a y ? ....................................................................................

25. What fa c ilit ie s  do you use fo r co llecting  so lid  w a s te s ? ...................

26. Who takes so lid  wastes to co llection p o in t s ? .....................................
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27. How long does the  waste ta ke  at co lle ction  p o in ts  before d isposa l?

28. How do you d ispose  o f you r so lid  wastes? S p e c i f y ..........................

29. Where do you d ispose o f y o u r  so lid  wastes?

P lace .............................................................................................................

Approx im ate d is t a n c e ...................................................................................

30. Do you th in k  so lid  waste p re sen t any prob lem  to th is

in d u s try ?  Yes........  No.........

S p e c i f y ................................... ........................................................................

31. Do you use  you r so lid  waste fo r  any pu rpose?  Yes.. No..

S p e c i f y ............................................................................................................

.32. Do you th in k  you r so lid  waste can be o f any  use? Yes/No 

33. A re the re  o th e r in d u s tr ie s  u s ing  you r so lid  wastes fo r any 

pu rpose? Yes.... No....

Spec ify  ............................................................................................................

34.. Do you use so lid  waste from  another in d u s try ?  Yes/No

Spec ify  . . ......................... ...........................................................................

35. Do you re ce ive  any co nd it io n s  from the governm ent o r  the

m unicipa l council on how to  manage you r so lid  waste? Yes.. No... 

Spec ify  ...........................................................................................................

36. How many the  stages o f p roduction  do you have?.......

37. Among y o u r  stages, which one do you th in k  generates more wastes

than o th e rs?  ..............................................................................................

38. Do you experience any problem  with the c u r re n t  solid waste

management method(s) Yes.......  No......

Spec ify  ..........................................................................................................

39. Has the re  been any pub lic  reaction about the solid waste produced
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by yo u r in d u s tr y ?  Yes.....  No.....

S p e c ify  ..........................................

40. Ho you th in k  the so lid  w astes p roduced  by you r in d u s try  is  harmful

to  the en v ironm en t?  Yes......  No.......

41. no you have a way o f de te rm in ing  if  the in d u s tr ia l so lid  wastes 

p roduced  in you r in d u s t r y  a re  harm ful to  the environm ent? Yes.... 

No....

S p e c i f y ................................................................

4/-. Ts the re  any o ther way you th in k  the c u r re n t  d isposal

method(s) can be im proved? Yes......  No.....

S p e c ify  .........................................................................

40. A re  you a llocated y o u r d isposa l s ite  by the m unicipal coun c il?  Yes.,.. 

No....

I f  yes, s p e c i f y ................................ ...........................................

44. A cco rd in g  to you, do so lid  wastes p resen t any problems to  the

en t ire  in d u s tr ia l area? Yes......  No.......

Tf yes, what kind o f p ro b le m s ? ..............................................................

I f  no, w h y ........................................................................................

45. What would you, as in d u s tr ia lis t ,  suggest to help upkeep the qua lity

o f our env ironm ent with rega rd  to so lid  waste d is p o s a l? .............

THANK YOU VFRY MUCH
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A p p e n d ix  ?: M u n ic ip a l C o u n c il in te rv ie w  S ch ed u le

UNIVERSITY OF NAIROBI

FA C U LTY  OF ARCHETECTUfiE. DECIOjJ AMD D E V E LO M E iiT  

OFPARTMFNT OF URRAN AND RFGIONAL PI ANNTNG 

ELDORET STUDY

Name o f In te rv ie w e r ..............................................

Date o f in te rv iew  ..................................................................................................

Pos ition  of Responden t...........................................

Name o f the Respondent (op tiona l) ..............................

NR: T h is  s tu d y  is  fo r  p u re ly  academ ic pu rposes and th e  in form ation 

g iven  will he trea ted  in s t r ic t  con fidence .

MUNICIPAL COIINCTI TNTFRVTFW SCHEDULE

1. What would you say is  the cond ition  o f so lid  waste 

management in th is  town?

(i) Exce llen t ( ii) Good ( iii)  Bad (iv) Worst

E x p la in ..............................................................................................................

Which departm ent manages so lid  waste in th is  town? ......................

3. Do you th in k  tha t departm ent is  facing  any d if f ic u lt ie s  in d ischa rg ing  

its  du ties? Yes......  No......

If yes, sp e c ify  ..............................................................................................

A. How do you th in k  so lid  waste management cou ld  be

improved in th is  t o w n ? ..............................................................................

5, Approxim ate ly, what is  the amount of so lid  waste collected in th is

town per day? .............................................................................................

6. Do you hand le any in d u s tr ia l waste? Yes..... No.......

I f yes, from  which i n d u s t r i e s ...........................................................

If no, w h y ..................................................... .............................. ..................
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7. Do you p ro v id e  in d u s tr ie s  w ith  d iffe re n t so lid  waste d isposa l s ites?

Yes.......  No......

8, Do you th in k  tha t in d u s tr ia l so lid  waste is  a problem in th is  town?

Yes......  No.......

S p e c i f y ...............................................................................................................

8. What a re  the  major ty p e s  o f  so lid  wastes generated by in d u s tr ie s ?

10. Has th e re  been any p u b lic  reaction  ag a in s t the so lid  wastes

p roduced  by the in d u s tr ie s ?  Yes.... No....

S p e c ify  ............................................................ ..............................................

11. What ty p e  o f in d u s tr ie s  p roduce  the la rg e s t amount o f so lid

w a s te ? ..............................................................................................................

1?. Tn genera l, how do in d u s tr ie s  manage th e ir  so lid  wastes (e.g. in 

hand ling , tra n spo rt, re c y c lin g , d isposa l m e th o d s ) ? .........................

13. Do you g ive  the in d u s tr ie s  any in s tru c t io n s , cond itions or gu ide lines 

on how to  handle th e ir  so lid  wastes? Yes... No..

S p e c i f y ..............................................................................................................

THANK YOU VFRY MUCH


