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E-waste related heavy metals in Harare, Zimbabwe, a 

pending environmental and public health disaster 
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Abstract: The objective of the study was to examine the presence 

of e-waste related heavy metals in soil and water around Harare 

and to review the management strategies of electronic waste in 

Harare, Zimbabwe. Interviews, observations and laboratory tests 

were employed to harness data. Secondary datafrom previous 

literature and other records were also consulted. Findings 

revealed that heavy metals related to electronic waste were fast 

becoming a threat to Harare. The management of e-waste in 

general is not proper as e-waste is disposed on dumpsites 

commingled with general waste as in open dumps along 

roadsides in the residential areas.  The authorities have no 

mechanism or law in place to handle e-waste and informal 

recyclers have taken advantage of this, but are exposed to a 

number of health problems. There is need to come up with a 

sustainable e-waste management strategy by the Environmental 

Management authorities as well as legislation that clearly focuses 

on this technology driven type of waste which seems dormant but 

can erupt anytime to the detriment of the environment and 

public health. 
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I. INTRODUCTION 

he proliferation of various developmental revolutions 

raise questions onthe future state of the environment the 

world over. The world has been reduced to a small village due 

to the electronic revolution. This has resulted in e-waste 

problems worldwide with developing countries being hard 

heat as their e-waste management abilities and strategies are 

primitive. Harare, Zimbabwe has not been spared. The idea of 

a clean environment in cities is critical and addressed by goal 

number 11 of theSustainable DevelopmentGoals forSociety 

(SDGs). In Harare, Zimbabwe sustainable development is 

however threatenedby e-waste which is proving to be a 

formidable form of waste. According to Gwemeet al., (2016) 

presently, Zimbabwe does not have an e-waste management 

strategy despite having achieved a lot in the field of 

Information Communication Technology (ICT). This explains 

why Wolf and Baddeley (2012) indicated that “the size and 

the complexity of e-waste problems is increasing at a much 

faster rate than the efficiency of our strategies to contain it”. 

Zimbabwe has ratified international treaties such as the Basal 

Conventionand the Bamako Convention. The adoption of 

these two conventions was done but there has been no step in 

the direction of proper domestication of these, particularly 

with regards to e-waste management. This means Zimbabwe 

hasfailed to transpose e-waste issuesinto national law and as 

suche-waste is not properly managed and hence a dormant 

environmental and health volcano which can erupt anytime to 

the disadvantage of the environment and people’s health. 

Zimbabwe has no policy or legislation on e-waste 

management, however, the Environmental Management Act 

(EMA) Chapter 20:27 prohibits the discharge of hazardous 

substance into the environment. It must however, be noted 

that there is no specific mention in this act or any other 

legislation regulating e-waste. E-waste is being dumped at 

Pomona dumpsite along with other forms of solid waste and is 

in some cases taken away by scavengers for rudimental and 

primitive recycling. This is against the background that e-

waste represents one of the fastest growing solid waste 

streams in Zimbabwe’s major cities such as Harare(Jerie, 

2014). Harare, being the capitalcity of Zimbabweis the 

heaviest consumer of ICT products and consequently has 

more challenges related to e-waste than any other cities in 

Zimbabwe. The general challenges faced by Harare in the 

management of e-waste are,limited capacity and capability of 

responsible institutions, poor implementation of legal 

instruments, poor participation by stakeholders, limited 

technical abilities, low levels of e-waste management 

education and lack of sustainable funding. 

According to Jerie, (2014) unlike municipal solid waste the e-

waste management system is not well established in Harare 

and other cities in Zimbabwe and there is generally lack of 

awareness with regards to sound electronic waste 

management. Zimbabwe is grappling with challenges of 

reducing levels of unsafe disposal and processing of e-waste. 

This situation is exacerbated by the fact that it does not have 

an approved law on e-waste. According to Mutai, et al., 

(2015) there is a fragile interest in e-waste management as 

there is no e-waste law in Zimbabwe. This is against the 

background of  invisible risks to the environment and public 

health. Zimbabwe has no known official strategy for 

managing e-waste and like most other countries in the 

Southern African Development Community (SADC) they 

have not given the problem any attention (Maphosa and 

Maphosa 2020) 

There is no inventory of electronic goods in Zimbabwean 

cities, including Harare its capital city. This is despite the fact 

that Namias (2013) laments that, nearly 80% of e-waste meant 

for recycling in developed countries find its way to 

developing countries, either legally or illegally, to the 

pollution of their environment.  Environmentally sound 

management of e-waste in developing countries is absent or 

very limited. According to Smith et al., (2013), e-waste 

T 
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should be kept out of landfills and properly recycled to 

recover materials.  This is however not the picture in Harare 

as recycling of e-waste and urban mining is done by 

individuals in the most primitive methods ever. These people 

expose themselves to serious health implications just like the 

people in Agbogbloshe of Ghana who are said to choose 

between living in perpetual poverty or working in “perceived 

poison” Baldeet al., (2015). This whole conundrumon 

whether e-waste recycling is an economic boom or an 

environmental doom remain a difficult puzzle as recycling is 

done by poor people without Personal Protective Equipment 

(PPE) in most developing countries such as Zimbabwe 

(Mukoki, 2015). Electronic-waste contains hazardous 

components that include among others, cadmium, mercury, 

lead, flame retardants and other heavy metals (Abalansaet al., 

2021). This means e-waste pollution may cause diseases, may 

sterilize the entire population and may produce genetic defects 

in future generations (Balde, et al., 2015).  Although the 

cataclysmic consequences of e-waste pollution are remote, 

they should not be ignored (Williams, 2002). This is because 

continuous mismanagement of e-waste will result in the 

accumulation of toxins which will become harmful to the 

environment as well as its inhabitants. Mutai (2015) indicated 

that the rate of technological change has created an appetite 

for a replacement behaviour among consumers leading to 

proliferation of e-waste and this, he labels a slow onset public 

health disaster. The bio toxic effects of heavy metals affect the 

human body when consumed above the bio-recommended 

limits thus causing gastro-intestinal disorder, stomatitis, 

haemoglobin Ana, pneumonia, mutagenic or teratogenic, 

neurotoxic and other health problems. The absents of 

Environmentally Sound Management  Systems (ESMS) on e-

waste in developing countries expose the environment and its 

inhabitants to serious problems. The Waste Over Time Model 

(WOT) entails that e-waste or any other form of waste 

increases with time due to different factors which include 

among others population size, available management options, 

availability of waste management facilities, political will, e-

waste educationeconomic abilities and others. 

Generally, electronic waste is a product of many aspects 

although Robinson, (2009) indicated that there is no 

international or standard definition for electronic waste 

available yet, thusmaking it even more difficult to assess the 

amount of e-waste that are produced within a given locality. It 

is however accepted that:  

TEDP + I (di + s i) - E = EW 

Where 

TEDP= total electronic domestic production 

I = Imports of electronic goods 

d i.  = declared imports of electronic goods 

s i. = smuggled imports of electronic goods 

E   = Exports 

EW = Electronic Waste (when obsolete) 

Regrettably,  these statistics which constitute e-waste at 

obsolete time are not known in Harare and most other like 

cities. This is pointing to nothing other than misplaced figures 

of electronic goods which will turn into e-waste at a given 

time and thus the management of e-waste in Harare and other 

similar cities is not proper because fora proper management to 

take place there is need to have a picture of what one is trying 

to manage in terms of amounts, otherwise planning for such 

management will be in vein. 

The Zimbabwe Environmental Management Act, Chapter 

20:27, is the most powerful environmental law of the country 

whose mandate is to stop and or control the discharge of 

hazardous substances into the environment.  This law does not 

regard e-waste as a special form of waste.  Electronic waste is 

rather labelled as any other hazardous waste with no special 

treatment in the act or any other law.  This is averse to the fact 

that ILO (2012) indicated that e-waste is currently the largest 

growing waste stream, which is hazardous, complex, 

expensive to treat, and should be managed accordingly. 

Developing countries are on the receiving end of e-waste 

(Sitaramaiah, et al., 2014), because they receive  cheap and 

unwanted electronic goods from the developed countries, yet 

they do not have proper e-waste management skills and 

technologies.  A lot of electronic goods generated in their 

environment through local production and imports are all 

contributing to the pool of e-waste.  This problem means 

Harare will be faced with a formidable task of managing its e-

waste and hence the need to critically evaluate the current e-

waste management methods and levels of e-waste related 

heavy metal as this will help Harare and Zimbabwe plan for 

the future because according to Slideshare (2015) e-waste 

contains heavy metals that can be harmful to the human body 

and the ever-increasing demand for electronic items leads to 

alarming rate in e-waste generation. Harare, Zimbabwe 

therefore,needs to properly manage her e-waste now if the 

future environment and human health is to be protected. 

Basically, the levels of e-waste related toxins in different 

areas in Harare is not known, yet this is important in the 

management of e-waste as knowledge of these will point to 

areas requiring imminent attention.  Soils and water testing 

from various areas and sources of water around Harare such 

as dump sites, rivers, boreholes, wells and streams passing 

through Harare and major sources of water for Harare such as 

Lack Chivero, were undertaken. This brought to light levels of 

e-waste pollution and ultimately help in critically discussing 

available management strategies for e-waste in Harare.  The 

research also involved assessing the sources of e-waste such 

as electric goods shops and industries, as well as individuals 

and households, to make inferences as to the potential amount 

of e-waste, the associated dangers, as well as their extent and 

distribution in Harare.  A  picture of e-waste levels and 

distribution in Harare, will help plan for relevant management 

options.   
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The electronic industry is the world’s largest and fastest 

growing manufacturing industry (Halim and Suharyanti 

2020). This ICT has gradually but steadily permeated virtually 

every facet of our lives and according to Kozlan (2010) trash 

from old electronic appliances and gadgets is what is regarded 

as e-waste and it is also defined as e-waste or waste electrical 

equipment (WEE) Ramzyet al., (2008). The developing 

countries are struggling to deal with this form of waste and 

according to Li et al., (2014) manufacturing of e-goods from 

developed countries are taking advantage of the absence of 

lack of environmental laws in developing countries to dump 

and pollute their environment.It is therefore important and 

imperative to suggest that e-waste requires an estimation of 

the immediacy, magnitude of the danger, and the cost of 

remedying the situation (Balde, et al., 2015), as this will help 

in the management of e-waste. The status of e-waste 

management in Zimbabwe is deplorable and there is need to 

take urgent action to ameliorate the situation. Avariety of 

factors compound the situation of e-waste management in 

Zimbabwe and this ,sufficing to say ,mismanagement of e-

waste is the daily bread for the city of Harare therefore, 

Zimbabwe needs a potpourri of coordinated involvements to 

ensure proper e-waste management. 

Study Location 

Harare is the capital city of Zimbabwe and is shown in Figure 

1 below, a land-locked Southern African Developing 

Country(SADC) which shares border with Botswana to the 

West, South Africa to the South, Mozambique to the East, and 

Zambia to the North.  Zimbabwe lies between longitudes 25 

and 33 degrees East and Latitude 15 and 23 degrees South.  

She is home to world wonders like the Victoria Falls to the 

North-West and Great Zimbabwe to the South of Masvingo 

town.  Also, of note is the mountainous eastern parts of the 

country covering the Nyangani mountains and the area is 

named the Eastern Highlands of Zimbabwe. Harare has an 

estimated area of 961sqaure kilometres (k ). Mbare, 

Budiriro, Borrowdale, Gunhill, Kuwadzana, Mandara, 

Madokero, Pomona, Dzivarasekwa, Westlea and several 

others are some of the suburbs in Harare.  The city is situated 

at an elevation of 1483 meters above sea-level and its climate 

falls into the warm temperate category.  The city’s main waste 

dumpsite is Pomona.  Zimbabwe is administratively divided 

into provinces and districts and Harare being the capital and 

economic hub of the country, is a stand-alone province with 

46 wards. Harare is surrounded by other small towns and local 

boards such as Chitungwiza, Norton, Mazowe, Ruwa and 

Epworth. 

 

 

 

 

 

 

Figure 1: Zimbabwean Map and Position of Harare 

 

II. METHODOLOGY 

Triangulation of qualitative and quantitative designs was the 

main foundation on which this research was built.  A 

qualitative approach which included, interviews and 

observations was employed.  Thirty (30)respondents from 

various environmental institution in Harare to include EMA 

and Harare city waste management departments were 

interviewed. Interviews solicited for information on the 

sources of e-waste, e-waste legislation, national policy on e-

waste, e-waste related diseases, reasons for e-waste dumping 

and other e-waste aspects. The observation method was 

employed to identify dumped e-waste and e-waste recycling 

activities across Harare. The quantitative design involved 

mainly laboratory testing of soil and water samples. Gathered 

samples of soil and water totalling to 33 composite soil 

samples and 15 water samples were taken to the 

Environmental Management Agency Laboratory (EMAL) for 

testing and analysis. Global Positioning System (GPS) was 

used to pick various points from which these samples were 

taken. The analysis of soil and water samples was guided by 

local and international standards. Essential was a multiplicity 

of data from various government departments and ministries 

as well as regional and international institutions from which 

purposive sampling was used in order to pick on critical 

resource persons. 

Testing of Water Samples (Metals) 

One (1) ml of nitric acid was added to a volumetric flask, 

topped to the mark with 99 ml of sample. This was done for 

all water samples for heavy metal analysis. Samples were 

analysed using the Atomic Absorption Spectrometer (GBC). 

The results obtained are tabulated in Table 1 below and are 

varied with some below the general acceptable limits, others 

slightly above and others way above the acceptable standard. 

Table 1 and Figure 2below shows heavy metal trends for all 

the water samples collected at the 15 sampling stations.  

Sampling station/site 8 had the highest concentration of both 

Iron (63.00 mg/L) and manganese (2.80 mg/L) among the 

three heavy metals that were detected. For manganese, 

sampling station 8 and 15 had concentration >2.00 mg/L. 

Allowable limits for iron, manganese and lead being 1.0, 0.1 
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& 0.05 mg/L, respectively for drinking water standards 

inZimbabwe andZimbabwe Standards (SAZS) 560:1997 show 

maximum allowable limits in drinking water of iron, 

manganese and lead being 1.0, 1.0 and 0.1 mg/L, respectively. 

This shows that the some levels in different localities of the 

city are outside of permissible levels and thus exposing people 

to heavy metals. 

III. RESULTS AND DISCUSSION

 

Table 1: Water Results for Mercury, Arsenic, Lead, Cadmium, Cobalt, Iron and Zinc 

Lab 

Ref 

Sample 

Number 
As Cd Co Cu Fe Mn Ni Pb Hg Zn 

186010 1 0.025 <0.01 <0.01 <0.01 0.48 2.20 <0.01 0.01 <0.01 <0.01 

186011 2 0.50 <0.01 <0.01 <0.01 0.05 0.11 <0.01 <0.01 <0.01 <0.01 

186012 3 0.50 <0.01 <0.01 <0.01 0.11 0.06 <0.01 0.01 <0.01 <0.01 

186013 4 <0.01 <0.01 <0.01 <0.01 0.13 0.53 <0.01 0.02 <0.01 <0.01 

186014 5 <0.01 <0.01 <0.01 <0.01 0.03 0.01 
<0.01

ab 
0.05 <0.01 <0.01 

186015 6 <0.01 <0.01 <0.01 <0.01 0.53 0.02 <0.01 0.01 <0.01 <0.01 

186016 7 <0.01 <0.01 <0.01 <0.01 0.38 0.28 <0.01 0.03 <0.01 <0.01 

186017 8 <0.01 <0.01 <0.01 <0.01 63.00 2.80 <0.01 0.04 <0.01 <0.01 

186071 9 <0.01 <0.01 <0.01 <0.01 0.80 0.03 <0.01 0.03 <0.01 <0.01 

186072 10 <0.01 <0.01 <0.01 <0.01 3.14 0.50 <0.01 0.06 <0.01 0.02 

186073 11 <0.01 <0.01 <0.01 <0.01 1.89 0.05 0.09 0.08 <0.01 <0.01 

186074 12 <0.01 <0.01 <0.01 <0.01 9.90 0.05 0.09 0.14 <0.01 0.04 

186075 13 <0.01 <0.01 <0.01 <0.01 3.38 0.10 0.03 0.12 <0.01 0.02 

186076 14 <0.01 <0.01 <0.01 <0.01 1.12 0.08 0.12 0.06 <0.01 <0.01 

186077 15 <0.01 <0.01 <0.01 <0.01 4.20 2.00 0.03 0.06 <0.01 <0.01 

Guideli

nes’ 
(WHO) 

Maximum 

allowable 
limit 

10 g / L 
0.005mg / 

L 
0.05g 

/ L 

0.005m

g/L 

0.05mg/

L 

0.02mg/

L 

1 

mg/L 
15g / 

L 

0.5g / 

L 
5mg/L 

 

Figure 2: Heavy Metal Trend for Water Samples for Harare 

 

Iron Trends Vs Allowable Limits 

Figure 3 below shows the levels of iron concentration in water 

for the 15 samples that were taken in comparison to the 

generally acceptable limits locally and internationally. 

Drinking water is very crucial and as such the management of 

heavy metals in such is very important. Excessive levels are 

not ideal and need proper management as anything more than 

allowable levels might cause serious health problems to the 

end users of water. It can also affect negatively aquatic life 

some of which are consumed by humans somewhere in the 

food-web or chain, thus further exposing people to heavy 

metals. 

Figure 3: Iron Trends in Harare 
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The sample test results were plotted ona map of Harare to 

show areas of concentration of heavy metals. The map 

produced shows that the heavy metals are heavily 

concentrated on and around Pomona, Golden Quarry 

dumpsiteand other roadside dumps. None of these dumpsites 

are properly done to ensure that no toxic substances leach into 

the soil and underground water.People living in the vicinity of 

such localities are at risk as they are no longer relaying on 

piped water because it is  perceived dirty and have resorted to 

shallow wells within their yards, thus, heavy metals through 

infiltration find their way to water sources. In other instances, 

the e-waste that is burnt in areas of recycling sometimes 

pollute atmospheric air and this affect living organisms to 

include human beings around such areas. 

The  iron concentration in water for all 15 sites shows that 

Sample 8 had very high levels of iron (63 mg/l); this position 

is on Mukuvisi River at a crossing point in Msasa. The area 

had visible metals thrown in the water, including some 

electronic waste. This could be because of the bridge there 

and some reeds which give members of the public the 

opportunity to drive and dump waste at that particular site, 

where water is stagnant during the dry season when water 

cannot flow over the bridge whose drains are clogged and 

blocked, thus giving greater concentration of iron  at that 

particular point with a possibility of spreading down-stream 

during the rainy season. 

The levels could also be high, not because of electronic waste 

alone, but also other forms of pollution from nearby industrial 

sites, whose waste management is not proper and end up 

disposing their waste in the river without pre-treatment. This 

was also discovered by Zaranyika (1997) who lamented that 

industrial sources for heavy metals such as agricultural, 

metallurgical, electronic, pigments and paints as well as 

manufacturing of batteries are dominant in the Msasa area, 

creating a possibility for mismanagement of heavy metals in 

the area and polluting both the water and soils in the localities, 

all to the detriment of human health and the environment. 

Manganese Trend in Harare 

There are also undesirable levels of manganese in some areas 

of Harare, as evidenced by samples 1, 4, 8, 10 and 15 which 

are showing high levels ranging from 0.53 to 2.8 mg/L. There 

are however certain areas with normal to below normal levels. 

This explains a situation where there could be 

mismanagement of e-waste as well as other forms of waste 

that contribute to such levels of manganese in the water. The 

throw away culture as a form of waste management at 

household, commercial and industrial level could be the main 

source of these levels of manganese in the soil and water 

around Harare. 

 

 

 

 

Figure 4:  Manganese Trends against Allowable Limits 

 

Figure4 above shows the distribution of Mn in samples 

analysed with the highest recorded at sampling site number 8. 

The areas are generally the roadside dumps, the Pomona and 

Golden Quarry dumpsite, as well as points within the 

Mukuvisi river. The mismanagement of waste exacerbated by 

electronic waste is accountable for these levels of heavy metal 

pollution in Harare and if no remedial mechanisms are put in 

place it may mean that water sources will be seriously 

polluted, and that the treatment of water for use in the city will 

be very expensive, and  public health situation will be 

compromised. 

Figure 5: Lead Trends Vs Allowable Limits 

 

Sampling sites 10 to 15 showed elevated levels of lead in 

water, as shown in figure 5 above. These are basically the 

dumpsites samples and since they are not landfills, chances 

are that lead is gradually but surely polluting the Harare city 

water and soils. This is against a background that it is a highly 

toxic metal which has caused extensive environmental 

contamination and health problems in many parts of the world 

(Jyothi 2020). To this effect, the public health is at stake and 

ecological modernization is compromised as e-waste pollution 

keeps proliferating. Lead is used in the production of batteries, 

metal products like solder and lead can affect every organ and 

system in the human body.Water samples shows that lead 
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levels were far too high than the WHO drinking water 

guidelines. Lead causes teratogenic effects to human being 

thus,the management of e-waste is critical as this ensures a 

reduced and well monitored levels of such and thus,enhancing 

good health and a habitable environment.Figure 6 below 

therefore show the general picture of lead pollution in Harare. 

 

 

Figure 6: Lead Distribution In Harare 

 

Soils Results (As, Cd, Co, Fe Pb, Hg & Zn) 

Soil samples werecollected for monitoring leaching of e-waste 

related heavy metals. Mercury, arsenic, lead, cadmium, cobalt, 

iron and zinc were the investigated parameters. Of the seven 

parameters, trends of Hg, As and Cd were not plotted since 

these did not occur at high levels in the soil. The soils were 

taken from across the city of Harare and a total of 33 samples 

were picked at various points with the aim of establishing the 

levels of heavy metals in the soil. Soil samples were oven 

dried at 105 ºC for an hour. Samples were left to cool to room 

temperature then ground using a pestle and mortar. Samples 

were then sieved to 10 g sample weighed for digestion with 

nitric acid for two (2) hours on a mechanical shaker. Digested 

samples were then filtered into a 100 ml volumetric flask 

collecting the supernatant. Distilled water was used to fill the 

volumetric flask to the mark. The digested water samples 

were then analysed in the same manner as water samples. No 

HNO3 was added to the samples as the HNO3 was the 

digestion solution. The results of the soil test were then 

tabulated below.

 

Table 2: Soil Results for Mercury, Arsenic, Lead, Cadmium, Cobalt, Iron And Zinc 

Lab Ref 
Sample 
Number 

As Cd Co Fe Pb Hg Zn 

186018 1 0.25 0.25 10 7750 25.75 0.75 30 

186019 2 18 16 10 300 1625 1.7 637.5 

186020 3 21 0.25 4.75 1525 12.5 0.15 97.5 

186021 4 21.5 1.5 3.25 5400 440 3.75 262.5 

186022 5 1.45 0.75 7.75 5400 45 <0.01 112.5 

186023 6 1.35 0.5 6.25 3200 25 <0.01 250 

186024 7 0.95 <0.01 0.5 2025 17.5 0.075 40 

186025 8 1.6 <0.01 <0.01 1825 25 0.775 100 

186026 9 1.85 <0.01 0.75 1775 15 <0.01 50 
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186079 10 4 <0.01 9.75 8450 172 0.18 130 

186080 11 1.38 0.25 5 906.25 32.5 <0.01 30 

186081 12 1.13 <0.01 1.75 493.75 18.5 <0.01 45 

186082 13 0.78 <0.01 1.75 218.75 16.5 0.05 27.25 

186083 14 1.98 0.75 4.25 2200 57.5 0.18 562.5 

186084 15 0.65 0.25 2.5 1962.5 27.5 <0.01 80 

186085 16 10 1 10 1562.5 70 <0.01 612.5 

186086 17 0.9 <0.01 5.25 737.5 37.5 <0.01 45 

186087 18 0.78 0.25 6.75 856.25 20 0.03 330 

186088 19 0.73 <0.01 39.25 3300 7.75 <0.01 13 

186089 20 0.45 <0.01 30.25 6025 30 <0.01 612.5 

186090 21 5 <0.01 22 4312.5 31.25 1.05 63.75 

186091 22 15 0.5 10.25 3790 255 0.175 243.75 

186092 23 1075 6.25 30 5212.5 775 0.75 275 

186093 24 0.45 1 12.5 6387.5 6900 0.425 240 

186094 25 36 <0.01 6 9800 1012.5 0.225 55 

186095 26 12 <0.01 9.5 3125 56.25 3.5 90 

186096 27 25.5 <0.01 6.75 3100 100 0.45 45 

186097 28 1.25 4.75 5.5 1618.75 140 1.175 937.5 

186098 29 1.375 <0.01 6.75 1293.75 240 0.875 60 

186099 30 1.6 0.25 1 687.5 125 0.25 82.5 

186100 31 1.4 1.25 7.75 6675 23.75 0.375 2700 

186101 32 2.125 <0.01 5 9650 no sample <0.01 896.3 

186102 33 0.8 <0.01 15.75 5087.5 157.5 <0.01 78.75 

 

Arsenic in Harare Soils 

Arsenic is a known human carcinogen and its presence in the 

soil due mismanagement of e-waste and other forms of waste 

is a danger to people and the environment. Figure 7below 

shows that arsenic is present mostly in dumpsite areas, 

because most of the samples taken from the dumpsite had 

high levels of arsenic. This means that there are pockets of 

arsenic in Harare which if not managed properly might leach 

and pollute water sources.  

Figure 7: Arsenic Trends for Soils in Harare 

 

Arsenic is also found in paints, dyes, metals, drugs, soaps and 

semi-conductors. Certain fertilizers and pesticides can release 

high amounts of arsenic to the environment. This means that 

not only e-waste is responsible for the concentration indicated 

as other sources might also be contributing factors especially 

agricultural aspects due to increased urban agriculture as 

urbanites try to augment their food security. 

Mercury in Harare Soils 

Mercury is concentratedon Harare’s two dumping, which are 

the Golden Quarry dumpsite from which sample 4 were 

picked and also sample 26 from Pomona dumpsite. The rest of 

the samples picked showed that the levels of mercury are 

generally below acceptable limits as shown onfigure8 below. 

This means that despite the dumping of waste on roadsides in 

Harare, there is little mercury pollution in the greater part of 

Harare and only the dumpsites are the mains spots of mercury 

pollution. This means there is  need for  a proper management 

and monitoring of dumpsite facilities as these may act as 

nuclei for mercury to radiate into other surrounding 

environments.
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Figure 8: Mercury Trends in Soils in Harare 

 

The vaporization of metallic mercury and demethylase 

mercury is also of concern due to uncontrolled fires in the 

landfills. Dumpsite fires are very common in Harare and this 

was observed at the Pomona dumpsite by Jerie (2005) who 

indicated that the Golden Quarry dumpsite caught fire on 28 

August 2000 and the Fire Brigade battled for a week to 

extinguish it. Mercury is used in dental fillings, switches, light 

bulbs and batteries, mercury in soil and water is converted by 

micro-organisms to methylmercury,a bio-accumulating toxins. 

When mercury mix with water it is converted into 

methylmercury which easily bio-accumulate into wild life and 

aquatic species (Pinto 2008). Mercury is one of the most toxic 

yet widely used metal in the production of electrical and 

electronic appliances (Balch 2006), used in liquid Crystal 

Display (LCDs) and batteries is one of the most commonly 

used metals in EEE (Pinto 2008).  

Figure 9: Mercury Distribution in Harare 

 

Cobalt Concentration in Harare 

There was significant Cobalt (Co) contamination in the soils 

mostly samples 18 to 26 which all were taken from Pomona 

the main dumpsite for Harare at the current moment. This 

means with time there is a likelihood of bio-accumulation and 

bio-magnification of Cobalt and this will affect the health of 

recyclers, the soils and plants around the dump site. 

Somesamples were taken on areas with visible e-waste and 

chances are that the levels of Co in the soil could be a product 

of electronic waste. This explains the need for proper e-waste 

management in Zimbabwe as strains of e-waste pollution are 

already visible. This is clearly shown in figure 10 below. 

Although the figurebelow makes it appear like the 

concentration are not serious, there are chances of serious 

pollution in future if no proper management options are taken 

to reduce such pollution. 
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Figure 10: Cobalt Trend in Soil for Harare 

 

Lead Trends in Harare Soils 

Lead is highly toxic to humans, animals and plants and is used 

as a major component of solder in e-products, lead acid in 

batteries (Kuper and Hosjsik 2008) and this means it can 

decompose and pollute the environment, it can also affect 

those who are into e-waste recycling through inhalation, 

ingestion and dermal intake and once affected the effects are 

irreversible. Figure 11 below shows that thereare some areas 

that are polluted with lead in Harare and possibilities of lead 

affecting the people are high. This was noted by Zhang et al., 

(2012) who noted that e-waste areas are often contaminated 

by heavy metals. This then calls for a proper management of 

e-waste as there seems to focus on other waste related 

diseases such as Cholera, Typhoid and others more than 

anything. This is like ignoring the silent killer because they 

are rarely known as compared to the other waste related 

diseases. Below isfigure 11 showing the Lead trend in Harare 

against the normal levels. 

 

Figure 11: Lead Trend in Soil for Harare 

 

The detected levels of these heavy metals such as arsenic, 

mercury, cadmium and others demonstrate a significant 

pollution anomaly and a high and potential threat to the water 

ecosystem and human health by exceeding maximum 

allowable concentrations. 

IV.  CONCLUSION 

The concentration of heavy metals was checked in 33 soils 

and 15 water samples collected from around the city of 

Harare.The samples were from road side dumpsites in the 

residential areas, industrial areas as well as the major official 

dumpsites in the city, namely Pomona and the Golden Quarry. 

The results showed that there are indeed some places in 

Harare that are heavily contaminated with heavy 

metalsresulting in the pollutionof the environment and 

underground water system.Harare is therefore dotted with 

pockets of heavy metals which are e-waste related. However, 

this is not solely a product of electronic waste, as other 



International Journal of Research and Innovation in Social Science (IJRISS) |Volume V, Issue XII, December 2021|ISSN 2454-6186 

www.rsisinternational.org Page 697 

sources of heavy metals are also at play. It is however critical 

to note that,because there are no measures to handle e-waste 

in Harare ,possibilities are that the levels of pollution will 

increase with time exposing people to heavy metals as 

evidence already shows the presents of heavy metals in soil 

and water. Furthermore, as at the current moment Harare has 

no landfill, but only dumpsites whose waste is haphazardly 

dumped irrespective of toxicity levels thus polluting nearby 

sources of water and soils not to mention Harare city water 

supply sources such as public boreholes and lake Chivero. 

Zimbabwe has no e-waste management legislation as it is 

currently covered just as a hazardous substance by the 

Environmental Management Act (EMA) Chapter20:27. 

V. RECOMMENDATIONS 

The environmental management departments and government 

entities dealing with waste management should ensure that a 

law dealing with specifically e-waste management is put in 

place as evidence is inevitably clear that the electronic 

revolution is growing exponentially not only in Harare 

,Zimbabwe but across the globe, thus there is also need for an 

e-waste legislation that controls its management, controls 

movement of e-goods from and into the country as well as 

disposal and certification of recycling as well as any other 

players into e-waste management. 

There is also need to ensure that imported electronic products 

are professionally monitored to reduce if not avoid dumping 

of e-waste. Responsible authorities should be capacitated to 

ensure that e-waste is well managed now when its effects are 

still budding than to wait until it becomes overwhelming to 

entities. 

Setting up of recycling and reusing commercial-industrial 

entities which use electronic waste is an effective strategy 

since the supply of the e-waste would be met by the demand 

considering that there are millions of tonnes of absolute 

electronic goods that are still kept in both government offices 

as well as individual households.  

There is also need to have proper e-waste dumpsites. 

Public education and awareness of e-waste dangers and proper 

e-waste management are also critical and very important in 

ensuring sustainable e-waste management. 
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