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ABSTRACT: Southwestern Ethiopia is one of the biggest coffee producing regions of the country. The 
number of coffee processing stations in the region has increased in recent years due to the higher 
market price for wet processed coffee. However, the risk of environmental pollution has been amplified 
as a result of the increased wet coffee processing activities. This study was therefore conducted to assess 
the level of pollution in the streams of the region in relation to wet coffee processing. Water quality of 
the streams was monitored throughout the study period. The study revealed a high level of organic 
pollution at locations below coffee effluent discharge points. PhYSicochemical characterization of water 
samples indicated that the level of pollution in most of the streams requires very urgent attention. 
Moreover, the richness of macro-invertebrate community composition was also considered which 
confirmed existence of a similar pattern of pollution in most of the downstream locations. It is therefore 
concluded that unless better ways of effluent management and factory water recirculation are strictly in 
use by wet processing stations in the region, there will be serious repercussions to the environnlent 
where rivers and streams become no longer safe as a source of water for household use. 
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INTRODUCTION 

Coffee is produced in many parts of Ethiopia, but 
based on the ecological requirements of the crop 
and volume of production, southwestern Ethiopia 
is the most important region of the country. 
According to a report by the Central Statistical 
Authori'Y of Ethiopia (CSA, 2002), an estimated 
32145 tons of coffee has been produced in Jimma 
zone alone in the year 2001/02. 

Coffee is processed using either of the two 
widely known methods: wet and dry processing. 
When properly done, wet processing of coffee 
ensures that the intrinsic qualities of the coffee 
beans are better preserved, producing a green 
coffee which is homogeneous and has few 
defective beans. Hence, the coffee produced by this 
method is usually regarded as being of better 
quality and commands higher prices. Therefore, 
the number of wet processing stations in south
western Ethiopia has incr~ased tremendously in 
recent years, which in turn has resulted in the 
generation of huge amounts of processing by
products mainly coffee pulp and effluents. A large 
volume of coffee processing effluent is generated 
from wet processing stations that are often found 

scattered along rivers and streams. Coffee 
processing by-products generated from these wet 
coffee processing stations are then damped into the 
nearest river or to nearby places where seepage in 
to the rivers is highly likely. 

A considerable amount of water is required in 
the wet method of coffee processing. It is estimated 
that 40 m3 of water per tone of dean' coffee is the 
required amount for receiving the cherries, 
transporting them hydraulically in the pulping 
machine via the water current, removing the pulp, 
and sorting and repassing any cherries with 
residual pulp adhering to them (Coste, 1992). Due 
to such very high demand of water, processing 
stations are often constructed near pennanent 
water sources. 

Despite the higher quality and better price of 
washed coffee in the international market, the wet 
method of coffee processing causes environmental 
problems due to the very high consum:ption of 
water and the discharge of effluents with large 
volumes of organic waste. 

The main pollution in coffee wastewater stems 
from the organic matter set free during pulping, 
particularly the difficulty to degrade mucilage 
layer surrounding the beans (Von Enden and 
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Calvert, 2002). The composition of coffee pulp and 
mucilage is given below in Table 1. Thesugar~ 
contained in this mucilage ferment and the orgartic: 
and acetic adds from the fermentation of the
sugars make the wastewater quJte addict a 
condition in which higher plants and ahimals can 
hardly survive (Von Enden and Calvert, 2002). 

In 'addition to physicochemical properties of 
water samples, the richness of macroirtvertebrate 
community composition is used in monitoring the 
water quality of riv.er systems. Based on grouping 
the macroinvertabrates in order of their tolerance 
to pollution, various methods have been devel
o~d and utilized (Metcalfe; 1989; Noris and Noris, 
1995). Macroinvertebrate community changes in 
relation to water pollution have therefore been 
well documented in the literature (Hellawell, 1986; 
Abel, 1989; Mason, 1991; Rosenberg and Resh, 1993 
cited in Cao et ai., 1997). 

Therefore, this study was carried out to assess 
the level of contamination of rivers and streams in 
the region as a result of the increasing number of 
wet coffee processing plants which subsequently 
increased the amount of coffee processing waste 
water (effluents) generated and discharged to the 
su;rrounding environment. 

MATERIALS AND METHODS 

Description Qf the study area 
The study was carried out in Jimma zone, 380 km 
southwest of Addis Ababa in the Oromiya region 
(Fig. 1). Rivers and streams often used as location 
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factor . for coffee· washingi$bdiOO$·were<1~et¢d' 
. both. atupperaAd loweFcOUl'$e and,at·4lIfjijd.~·· 
. processing./iiea$Ons. 

MethodOldgy 
a) Phys'ico:-Cftemic:alchara,cteriZp:tio,n 

In situ and exsiJu .... m~~~t::~(;i~f,I; 
temperature (TO), dissolved oxy~n(per),~leCtricaf 
conductivity (Ee), ammonia (N~), nitrate (NOr), . 
phosphate (P043-), and biological oxygen demand 
(BOD) were done. 

b) Macroinvertabrates sampling 
Macroinvertebrates were sampled fo~g a 

standard procedure, Kick sample over a.period of 
thr~ minutes, using 153-llm Wagtechfie1d-master 
plankton net. Up to four individual samples were 
composited into a single sample for taxonomic 
identification. Samples were preserved using 70% 
alcohol prior to sorting. and identification. hi case 
of collecting samples below the outfall of coffee 
waste diliicharge points, the sites were placed at 100 
meters downstream to allow sufficient dispersion 
of effluent into the river. 

During the stu4y, identification of all maqo
invertabrates in each specimen has been carried 
out. However, onl~ three orders namely ephem
eroptera, plecoptera, and trichoptera, which are all 
grouped under pollution sensitive taxa (Reif,2002), 
are used in this paper. Finally, the bio-monitorins 
index - EPT richness, was used to evaluate the level 
of pollution of rivers and streams in the area. 

Table 1. Chemical composition of coffee pulp and mucilage. 

Composition of coffee pulp (Clifford.and Willson, 1985 ) 

Contents Proportion (%) 
ComIJ9Sition of mucilage (Gathua et ai., 199:f), 

Contents Proportion(%) •• . . 

Ether extract 0.48 Water 84.20' . . 

Crude fiber 21.4 :t:rotein 8.00 

Crude protein 10.1 Sugars 

Ash 1.5 Glucose (reducing) 2.50 

Nitrogen free extract 31.3 Sucrose (non- reducing) 1.60 

Tant1i.ns 7.8 Pectin 1.00 

Pectic substances 6.5 Ash 0.7 

Non reducing sugars 2.0 

Reducing sugars 12.4 

Chlorogeruc acids 2.6 

Caffeine 2.3 

Total caffeic acid 1.6 










