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Abstract: This study was undertaken to create an understanding of greywater characteristics and to demonstrate a low 

cost reuse option involving application of small tower gardens for Greywater treatment and reuse in a peri-urban  

settlement, Kawaala in Kampala city, Uganda. To realise this, field surveys, greywater and soil sampling and analysis and, 

tower garden installation at selected households were undertaken. The common sources of greywater in Kawaala were 

found to be kitchen, bathroom and laundry with the majority of the households (72%) pouring laundry water in open 

drains and spaces adjacent to their homes. The greywater generated in the area exhibited high BOD5 (71-873 mgL
-1

)  

and COD (140-4886 mgL
-1

) and E.Coli (<0-13900 cfu per 100 mL) values necessitating treatment prior to disposal in the 

environment. The greywater had low average BOD5/COD ratio (<0.5) meaning that it is not easily treatable by biological 

means. Greywater application to the tower gardens, had limited impact on the soil potassium, organic matter and nitrogen 

content but increased the phosphorus content. The vegetables grown in the greywater towers thrived but were attacked by 

pests necessitating pest control. The households with the tower gardens appreciated the simplicity of the technology.  

To create demand for it requires sensitization and social marketing within the community. There is need to determine the 

hydraulic load of a tower garden to guide the number and size for a particular quantity of generated greywater for  

optimum performance. Also further monitoring is needed to ascertain the vegetable yield per soil volume, impact on crop 

growth and people’s livelihoods. 
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1. INTRODUCTION 

Greywater is water discharging from laundry, showers, 
bathtubs and kitchen sinks and is about 50-80% of residen-
tial wastewater [1]. Fresh water is becoming a rare resource 
in the world as a result of a variety of factors, the main ones 
being pollution and waste management. Studies have shown 
that in the next 50 years, more than 40% of the world’s 
population will live in countries facing water scarcity espe-
cially in parts of Asia and Africa [2]. This has implications 
for human survival and the socio-economic development in 
these countries which calls for wise management of this re-
source. With increasing demand for freshwater, there is an 
urgent need for alternative water resources and optimization 
of water use efficiency through reuse options. Experiences 
elsewhere in the world indicates that greywater can be a cost 
effective alternative source of water. This is primarily related 
to its availability and low concentration of pollutants com-
pared to the combined household wastewater [3].  

In most cities in developing countries, the increasing ur-
banization has resulted in development of densely populated 
peri-settlements (slums). These settlements, inhabited by the  
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poor, have increased the demand for water supply [4]. How-
ever, the municipal authorities in most of these cities have 
limited capacity to provide basic services (adequate safe wa-
ter, excreta, solid waste and greywater management) to these 
communities resulting in poor environmental sanitation [5]. 
The populations living in these settlements are therefore vul-
nerable to health risks given the increasing waste (solid and 
liquid) generation. In Kampala (capital of Uganda)’s peri-
urban areas for example, greywater is indiscriminately dis-
posed of in drainage channels and open spaces resulting in 
creation of malaria mosquito breeding grounds and smelly 
stagnant waters which are a health hazard particularly when 
children play in them and contaminate shallow groundwater 
sources [6]. The communities in the peri-urban settlements 
perceive greywater as being dirty and hence regard its reuse 
with disaffection [2]. However, appropriate reuse of greywa-
ter not only reduces agricultural use of drinking water and 
water costs, but also increases food security and improves 
public health [7]. Hence there is a need to promote its reuse 
in the peri-urban areas as it can be treated and used close to 
its origin thereby contributing to the Millennium Develop-
ment Goals (MDGs) that have health and improving the lives 
of the people living in slums as a priority. It is noted that the 
main barrier for wider and faster dissemination of suitable 
greywater management systems at household level in the 
developing countries is the lack of knowledge and experi-
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ence [8]. Scientific knowledge is sparse regarding greywater 
characteristics allowing its reuse. Also, realising greywater 
reuse requires operational research which is pointed out as 
being important in implementing fundamental public health 
services effectively in slums [9]. 

Greywater needs some level of treatment prior to dis-

posal to ensure minimal impacts on the environment. Grey-

water treatment does not aim at providing water for drinking 

but may be used for toilet flushing, laundry, lawn irrigation, 

window and car washing, groundwater recharge, agriculture 

or fire extinguishing [10]. In this paper, the focus is on 

greywater reuse in agriculture at a household level in densely 

populated settlements. This calls for low cost management 

and treatment systems. Small-scale and on-site treatment of 

greywater for this purpose includes either one or a combina-

tion of septic tanks, soil infiltration, drip irrigation and con-

structed wetlands. Septic tanks and soil infiltrations systems, 

though simple methods for on-site greywater treatment are 

problematic in the peri-urban areas with high water table due 

to potential for groundwater contamination. Constructed 

wetlands on the other hand require pre-treated greywater, can 

be expensive and need expertise for design, construction, 

operation and monitoring [7]. For greywater treatment, the 

technology of tower gardens was selected as it is a simple, 

innovative system, which uses greywater for growing vege-

tables on a small footprint (<1 m
2
) and can be easily self 

constructed with few local materials. Furthermore they are 

easy to operate and maintain and have been found to be ap-

propriate in densely populated settlements for example in 

Kenya, Ethiopia and South Africa [11].  

In Uganda, a previous study [12] undertaken in peri-
urban settlements in Kitgum on tower gardens receiving 

Greywater had a positive uptake, with communities appreci-

ating the benefits of Greywater reuse and being able to in-
stall these systems on their own after being taught how. 

However, in this study and all the others [11] application of 

tower gardens is still in its infancy necessitating a lot of sci-
entific experimentation to determine their potential to make a 

real difference in the peri-urban areas. Here, information 

regarding the greywater characteristics, hydraulic load of a 
tower garden, grey water treatment potential and impacts on 

the vegetables and low cost pest control measures is still 

scarce. In this study therefore, an investigation into the reuse 
of Greywater for growing vegetables in tower gardens was 

undertaken in a selected peri-urban settlement in Kampala 

(Kawaala) city so as to provide a scientific basis for applica-
tion of this option. The specific objectives of the study were 

1) to determine the characteristics of the grey water gener-

ated by the communities in the settlement, 2) to assess the 
impacts of the Greywater on vegetable growth and soils 

within the tower gardens and 3) to ascertain communities’ 

perspectives of this technology and impacts on their liveli-
hood. The paper is part of this on-going study. 

2. STUDY AREA 

The study was undertaken in Kawaala Parish (00° 20’ 
24’’N, 32° 33’ 00’’E) which is found in Rubaga division, 
within Kampala. It is located in the northern part of Kampala 
approximately 5 km from the city centre. The parish is 

predominantly a low-income peri-urban settlement (slum), 
with occasional middle-class residence among the low 
income deplorable housing. Most of the study area is a 
densely populated area with 76% of the area covered with 
informal settlements with limited social amenities such as 
schools, health services, drainage and waste management.  

3. MATERIALS AND METHODS 

3.1. Field Surveys 

To ascertain the sanitation situation in the study area in-
cluding water supply, excreta, solid waste and Greywater 
disposal and or reuse (if any), household surveys were un-
dertaken. A total of 385 pre-tested questionnaires were ad-
ministered. 

3.2. Selection and Sensitisation of Study Households 

The study households for which the tower gardens were 
installed were selected with the guidance of the community 
opinion leaders and criteria developed by the study team: 
willingness to have tower gardens on their land and space for 
the duration of the study, Greywater availability and readi-
ness to operate the tower gardens. Three households were 
selected and these were sensitised on how Greywater could 
be utilised through agriculture and the associated potential 
benefits. 

3.3. Setting Up of the Tower Gardens 

One tower garden was set up at each of the selected 
households. These households were trained by the research 
team on how to set up the tower gardens as well as on the 
operation and maintenance aspects for effective perform-
ance. To demonstrate the effects of this irriga-
tion/fertilisation method, a control tower garden was set up 
in exactly the same way as the other tower gardens and 
planted with the same vegetables. The control tower garden 
was to be irrigated with tap water instead of Greywater.  

The tower garden setup was as described in [11]. A circle 
with a diameter of about 0.8 m was marked on the ground. 
This circle was excavated to a depth of about 0.5 m to form 
the bottom of the tower garden. Wooden poles (2 m high) 
were planted firmly into the surrounding bottom and a wire 
mesh was tied around the poles to create a cylindrical sleeve. 
After that, a bucket, with its bottom removed was placed in 
the middle of the poles. Stones were carefully packed in the 
centre of the modified bucket and the remaining space be-
tween the stones and bucket were filled with a soil mixture. 
The reason for placing the stones in the centre was to create 
a vertical column, for ensuring an even distribution of Grey-
water throughout the surrounding soil mixture. The soil mix-
ture (to provide fertility) for all the tower gardens consisted 
of three parts of soil, two parts of animal (cow) manure and 
one part of ash measured by volume. The placed soil was 
then dampened and smoothened so as to provide cohesion 
but not compacted after reaching the upper rim of the bucket. 
After this, it was pulled out almost entirely in order to fill the 
inside again with stones and outside with the soil mixture. 
The same had to happen again with the wire mesh-it was 
also pulled upwards to the same level as the bucket. The 
whole procedure of filling and pulling the bucket and wire 
mesh upwards was repeated until a certain height of the 
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tower garden (about 1 m from the ground surface) was 
reached (Fig.1). 

3.4. Tower Garden Operation 

The tower gardens were planted with the vegetables se-
lected by the households: tomatoes, collard greens (sukuma 
wiki) and “buga” (Dioscorea fasciculate Roxb.). The toma-
toes and “buga” were planted on top while the collard greens 
were planted through the holes in the side of the wire mesh 
cylinder. The holes in the sides were staggered diagonally so 
as to provide more space for root development. 

The tower gardens were operated in such a way that the 
collected water from bathing and washing of clothes was 
applied on a daily basis. On average each tower garden re-
ceived about 5-10L of Greywater per day. Over the weekend, 
about 10L of clean water (tap water) were applied to wash 
away the soap. The control tower garden meant to receive 
the tap water instead received Greywater.  

3.5. Greywater Sample Collection and Analysis 

To characterize the Greywater generated by the study 
households and applied to the tower gardens, samples were 
collected from the 3 households once a week separately for 
the 3 Greywater streams (kitchen, laundry and bathroom) for 
a period of 3 weeks. Physico chemical and bacteriological 
analyses of the Greywater were determined for the selected 
parameters: pH, Dissolved Oxygen (DO), Electrical conduc-
tivity (EC), Temperature, Total Dissolved Solids (TDS), 
Turbidity, Chemical Oxygen Demand (COD), 5 day Bio-
chemical Oxygen Demand (BOD5), Ammonia Nitrogen 
(NH3 N), Ortho-Phosphorus, Total Phosphorus, Sodium Ad-
sorption Ratio (SAR) and E. Coli. The parameters pH, Tem-
perature, DO and EC were determined in situ using cali-
brated HANNA HI 991003 pH/Temperature, HANNA HI 

9146 microprocessor DO meter and HANNA HI 9835 mi-
croprocessor conductivity/TDS meters, respectively.  

Samples for physico chemical and bacteriological analy-
ses were collected in acid rinsed and sterilized bottles respec-
tively, stored in a cool box at 4°C and transported for analy-
sis to the Public Health and Environmental Engineering 
Laboratory at Makerere University in Kampala. Prior to the 
analysis of ortho and total phosphorus, and ammonia nitro-
gen, the samples were filtered through a 1.2 μm Whatman 
glass microfibre filter paper (GF/C). COD was determined 
using the Closed Reflux, Titrimetric method [13]. BOD5 was 
determined by pressure difference within a closed system 
(BOD5 CW7000 direct reading apparatus) according to the 
instrument manual. Turbidity was determined using the at-
tenuation radiation method [14]. Total phosphorus was de-
termined using the ascorbic acid method with persulfate di-
gestion while ortho phosphorus was measured using the 
ascorbic acid method [13]. NH3 N was determined using the 
Direct Nesslerization method [13]. Potassium, sodium, cal-
cium and magnesium were determined using atomic absorp-
tion spectrometry (Perkin Elmer 2380). Sodium Adsorption 
ratio was calculated from the measured concentrations of 
sodium, calcium and magnesium ions according to [15]. 
E.Coli determination was according to the membrane filtra-
tion technique using Chromocult agar [13]. 

3.6. Soil Sample Collection and Analysis  

To ascertain the impact of the Greywater on the soils, 
three soil samples were collected at each household initially 
prior to Greywater application for determination of particle 
size distribution, pH, organic matter content, nitrogen, phos-
phorus and potassium. After the application of Greywater, 
soil samples from the Greywater towers were later picked on 
a monthly basis for a period of 2 months and analysed for the 

 

Fig. (1). The dimensions of the tower garden and feeding of the greywater (modified from [11]) 
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aforementioned chemical parameters at the Soil Science 
Laboratory at Makerere University, Kampala, according to 
analytical techniques in [16]. pH was measured using the 
electrode method in a soil-water suspension using a 1:2:5 
(w/v) ratio, organic matter determination was according to 
the Walkley and Black Method, Total nitrogen was analysed 
using the Kjeldahl method, potassium was determined by 
flame photometry method while measurement of phosphorus 
was according to the Bray method. A wet and dry sieve test 
was carried out to determine the particle size distribution 
[17]. 

4. RESULTS AND DISCUSSION 

4.1. Amount of Greywater Produced and Reuse 

The baseline survey revealed that most of the respondent 
households (69%) had access to piped water while 29% re-
lied on springs for domestic purposes including drinking. 
These findings are in line with previous studies in Kampala’s 
informal settlements that have found springs to be an impor-
tant source of water for the residents there [18, 19]. How-
ever, several of the springs in the area are unprotected and 
given the poor environmental sanitation, are vulnerable to 
contamination in these densely populated areas with implica-
tions for health of the communities [20, 21]. 

The survey revealed that most of the respondent house-
holds (64%) used 20-60L of water daily for washing, bath-
ing, cooking and drinking. The daily per capita water con-
sumption in the area was found to be in the region of 14-16L 
which is low and falls within the range (5-20L) reported for 
Kampala’s peri-urban settlements [22]. Given that the bulk 
of the area is unsewered (about 9% of the respondent house-
holds are connected to the sewer) the quantity of wastewater 
generated daily per household may be estimated to be 80% 
of the water consumption [23]. With this, approximately 16-
48L of wastewater is generated per household daily. The 
bulk of this wastewater (> 20L) is Greywater from laundry 
activities as articulated by 62% of the respondent house-
holds. The generated Greywater from the laundry and 
kitchen is disposed of in the compound and open storm water 
channels by the majority of the respondent households (84% 
and 72% respectively). Regarding Greywater reuse, > 50% 
of the respondents said that they sometimes kept laundry 
water for reuse of which > 90% used it for cleaning their 
houses and 4% applied it to their gardens. 87% of the re-
spondent households expressed willingness to reuse treated 
Greywater. 

The respondent households had a relatively high level of 
awareness regarding the impacts of the poor wastewater dis-

 

Fig. (2). Characteristics of greywater from the different sources in Kawaala (Bars represent mean values±1SE, n= 9 per source). 
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posal practices in the area. The problems reported in order of 
significance were wastewater stagnation that increases the 
community exposure to malaria, and waterborne diseases 
such as cholera, typhoid and diarrhoea. 

4.2. Greywater Characteristics 

4.2.1. Physico-Chemical  

The results for the physico-chemical characteristics of the 
Greywater from the different sources are presented in Fig. 
(2). The results show some variation of the measured pa-
rameters between the different Greywater sources. The 
Greywater was moderately alkaline with the kitchen and 
laundry water having average pH values 8.15 and 8.12 re-
spectively, which fall slightly outside the national effluent 
discharge standards i.e. 6-8 [24]. The relatively higher pH 
values of the kitchen and laundry water may be due to the 
alkalinity of the detergents and or soaps that are used [25]. 
The pH values of the Greywater are appropriate (pH <10) for 
irrigation [26]. The Sodium Adsorption Ratio (SAR) was 
higher in laundry water followed by kitchen and bathroom 
water in that order. The high laundry SAR values may be a 
result of the type of detergents or soaps used. SAR is an in-
dicator of the salinity of the wastewater and is used for pre-
dicting the possible diverse effects of monovalent cations 
(sodium) in soils. The average SAR and EC values of the 
Greywater (6-12 and <500μScm

-1
) when considered together 

imply that long term application of this Greywater can be 
detrimental to the hydraulic conductivity and physical prop-
erties of soils and associated plant systems [27]. Most com-
mercially available bathroom/laundry products are currently 
manufactured using various types and quantities of sodium 
salts. Hence given the SAR values of the Greywater vali-
dates the need to apply freshwater to the Greywater towers 
as a control measure against soil damage (clogging) (section 
3.4).  

The temperature though relatively highest for the kitchen 

water was not so different from the bathroom and laundry 

water. The probable explanation for this could be that these 

waters were found outside for sampling and in situ meas-

urements by the research team and hence it is possible that 

the temperature could more or less have adjusted to the am-

bient temperature at the time. All the source types exhibited 

high turbidity, with mean values greater than the stipulated 

national effluent discharge standard i.e. >100 NTU [24]. The 

kitchen waters had the highest turbidity most likely due to 

more soap use compared to that in the laundry and bathroom. 

During sample analysis the kitchen had a more cloudy 

(milky) appearance which was thought to result from more 

soap use. Turbidity in these wastewaters could also be re-

lated to the presence of high content of suspended solid ma-

terial [3]. Here, possible high suspended solid material con-

tent was found in kitchen water followed by laundry water. 

The likely explanation may be the dirty laundry and kitchen 

utensils with the latter having food particles.  

The average TDS content of kitchen, bathroom and laun-
dry Greywater sources were generally within the national 
effluent discharge standards i.e. <1000mgL

-1
 [24]. The total 

dissolved solids content of the Greywater types followed a 
similar trend to that of electrical conductivity with laundry 

water exhibiting higher values (Fig. 2). Despite this, the av-
erage EC and TDS values were <0.7dSm

-1
 (700uScm

-1
) and 

<450 mgL
-1

 respectively implying that the impact on crop 
water availability by these parameters in the Greywater gen-
erated in the area is none [27]. All the Greywater sources had 
mean phosphorus levels within the national effluent dis-
charge standards (i.e. < 5 and 10 mgL

-1
 for Ortho and Total-

P, respectively) as indicated in Fig. (2). The relatively higher 
total phosphorus levels in the kitchen and laundry water (> 
3mgL

-1
) indicate that phosphorus containing detergents were 

used [2]. Although this is the most likely case (there is no 
law inhibiting the use of phosphate containing detergents in 
Uganda), phosphorus when disposed to the tower garden is 
not a problem because it is a plant nutrient. However, prob-
lems may accrue if the soils become phosphate saturated 
resulting in leaching to the groundwater and or to run-off to a 
surface water source. The mean ammonia nitrogen levels for 
the Greywater obtained here, were within the ranges (<0.1-
15mgL

-1
) reported for other studies in the developed coun-

tries with the Greywater in these cases considered light [28].  

The Greywater types exhibited high mean BOD5 and 
COD values well above the national effluent discharge stan-
dards (i.e. >30mgL

-1
 and 100 mgL

-1
 respectively). The 

Greywater from the different sources, kitchen, bathroom and 
laundry had low (<0.5) mean BOD5/COD ratios (0.13, 0.25 
and 0.17 respectively) within the low range (0.25-0.64) re-
ported in literature [10]. This implies that the wastewater is 
considered to be not easily treatable by biological means 
[29]. Whereas the mean BOD5 values for all the Greywater 
sources appear almost similar, the COD values were not, 
with the kitchen water having the highest value. This might 
be a result of the great use of detergents and or soaps in the 
kitchen [30]. The COD ranges for the different Greywater 
sources (kitchen: 140-4886; bathroom: 287-1904; laundry: 
336-3101 mgL

-1
), were higher than values reported for the 

developed countries while for BOD5, except for the kitchen 
water (71-714 mgL

-1
) the ranges for the laundry (137-

873 mgL
-1

) and bathroom (94-530 mgL
-1

) water were higher 
than reported values. The most likely explanation for this is 
the relatively low per capita water use in the area (section 
4.1) resulting in high strength Greywater [31]. The bathroom 
water had a relatively higher mean DO level which was in 
line with the low BOD5 and COD values compared to the 
other Greywater sources. A possible explanation for this 
might be a relatively higher water use for bathing resulting in 
dilution [30]. 

4.2.2. Bacteriological Characteristics 

E.Coli were used to characterize the bacteriological qual-
ity of the Greywater from the 3 sources (Table 1). The pres-
ence of E.Coli in all the Greywater sources is an indication 
of faecal contamination suggesting possible presence of 
pathogens. Kitchen water had E.Coli which could be a result 
of contaminated uncooked food and raw meat [3] and poor 
environmental sanitation from contaminated spring waters 
and children who frequently wash kitchen utensils with dirty 
and contaminated fingers [12]. That the Greywater contained 
E.Coli, suggests that it is a potential health risk with implica-
tions for safe reuse practices such as applying irrigation 
techniques, covering the soil with mulch, and avoiding con-
tact with wet soil [2]. With respect to the tower gardens, the 
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handling of the Greywater, proper application to the tower 
garden (Fig. 2) and not allowing Greywater to pool or stag-
nate as this will attract insects and rodents that may transmit 
disease and washing of hands after application are important.  

Table 1. Bacteriological Quality (E.Coli) of the Greywater 

Source Types (n = 3 Per Source; cfu/100ml) 

Greywater Source  Average Value  Median Value Range  

Kitchen  53  30 <0-300 

Bathroom  2817  150 <0-13900  

Laundry  1014  190 <0-5800 

4.3. Soil Characteristics and Plant Growth Observations 

The soils used for the different tower gardens and chemi-

cal characteristics are presented in Table 2. The results indi-

cated largely alkaline soils with high phosphorus (>15 mgkg
-

1
 of dry soil) and low nitrogen, potassium and organic matter 

content. The application of Greywater on the tower garden 

increased the phosphorus content of the soil mixture com-

pared to the impact on the rest of the parameters (Table 2). 

This may be explained by the nature of the soils used in the 

tower garden which consisted of a high proportion of small-

size particles (silts and clays) with high specific surface area 

that are noted to have a high sorption capacity for phospho-

rus [32]. 

Despite the Greywater containing ammonia-nitrogen 
(Fig. 2), the nitrogen content in the soils following Greywa-
ter application did not change much. This may be attributed 
to uptake by plants and also to a less degree, ammonia vola-
tilization leading to loss to the atmosphere as nitrogen due to 
the relatively high pH (>7) values [33]. 

The observations of the planted vegetables revealed 

healthy growth of these. Unfortunately a comparison with 

the control tower garden was obstructed after the household 

where this had been installed started applying Greywater to 

it. When asked why this was done, the residents there were 

surprised that the planted vegetables receiving Greywater 

were doing well and hence they felt the urge to start applying 

Greywater to the tower garden. They did not appear to have 

appreciated why the control tower garden had been installed. 

One of the Tower gardens was seen to have a lot of house-

flies which were thought to emanate from an adjacent pit 

latrine located about <5 m away. This pointed to the need to 

site tower gardens at some appreciable distances from waste 

sources to minimize possible contamination of the planted 

vegetables from these. It was observed that the vegetables in 

most of the Greywater towers were attacked by pests, lead-

ing to stunted growth and or death as noted in a previous 

study [12]. To prevent this, pesticides were applied. Also 

according to [11], vegetables such as garlic and onions 

should be grown on the tower gardens as companion crops to 

facilitate biological control of pests and diseases. This was 

echoed by one of the households from their experience with 

gardening elsewhere. Also, animals were eating vegetables 

on the tower gardens and hence it was noted that this called 

for a need to erect a fence to protect the garden. The fence 

was erected by the landlord at no project cost indicating an 

appreciation and interest in the technology. The households 

with the tower gardens have had the neighbors applying their 

Greywater to the tower gardens and also harvesting the vege-

tables from these. Despite this, currently no other household 

besides the study households have installed their own tower 

gardens in the area. 

4.4. Practical Lessons Learned 

The interest of the respondents in the gardens is critical 
to their success. A case in point is where one of the respon-
dents bought a fence to protect his garden from attack by 
animals. Also differentiating between the chemical content 
of the Greywater and non-Greywater is not obvious among 
the residents in these settlements which might have also con-
tributed to the decision to apply Greywater on the control 
gardens. The slow uptake of the tower gardens among the 
residents in the area is most likely a result of the limited sen-
sitisation on grey reuse and associated benefits as well as 
training on installation of the technology. Additionally, no 
social marketing was undertaken to create interest and de-
mand for the technology. The tower gardens however, pro-
moted a sense of neighbourhood in that the application of the 
Greywater and planted vegetables on maturing were shared 
with the neighbours without them. 

4.5. Conclusions  

The common sources of Greywater production in Ka-
waala are kitchen, bathroom and laundry. Greywater disposal 
infrastructure in Kawaala is poor with the majority of the 
households (72%) pouring laundry water in open drains and 
spaces adjacent their homes. Laundry Greywater was mostly 
reused to clean houses and then disposed of.  

The Greywater characteristics indicated waste with high 
BOD5 (>30 mg/l) and COD (>100 mg COD/l), E.Coli (> 0 
cfu/100 ml) values necessitating treatment prior to disposal 
in the environment. Also with low BOD5/COD ratio (<0.5), 
the Greywater is not easily treatable by biological means. 

Greywater on application onto tower gardens resulted in 
an increase in the phosphorus content with limited impact on 
the potassium, organic matter and nitrogen content of the 
soils.  

Tomatoes, collard green and “buga” plants grown in the 
tower gardens thrived with the Greywater. However, they 
were attacked by pests necessitating pesticide application. 
Pesticide use nonetheless has health and environmental im-
pacts. This calls for awareness creation among the communi-
ties on the risks of pesticide use and hence importance of 
protection to safeguard health, crops, animals and water. 
Also communities should be encouraged to use biological 
measures for pest control such as growing of onions or garlic 
on the tower gardens as these limit the use of the potentially 
harmful pesticides. 

The household occupants where tower gardens were in-
stalled appeared to appreciate the technology. However to 
create interest and demand so as to scale up this Greywater 
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reuse option necessitates increased sensitization and social 
marketing within the community on Greywater reuse and 
associated benefits. 

 There is need to determine the hydraulic load of a Grey-
water tower so as to guide the number and or size of gardens 
needed for a particular quantity of generated Greywater for 
optimum performance. 

Also further monitoring of this Greywater reuse option is 
needed so as to ascertain the yield per volume of soil for 
each tower garden, impact of Greywater application on crop 
growth (hence need for a control) and people’s livelihoods. 
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