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ABSTRACT 
The health impacts of long-term exposure to soil contaminants did not attract much public attention until 
recently. Decision makers and researchers have both noted the lack of information in this area. This paper 
provides aspect of the much needed information on urban environmental pollution. The aim of this paper was to 
assess the impacts of car wash activities on soil in urban Katsina.  A reconnaissance survey was carried across 
the study area and about fourty car wash sites were identified. Fourty soil samples were collected at different 
locations at selected sites at 0-15 cm depth using hand-driven stainless steel auger. Five samples were also 
collected from a neutral area as control. Single acid solution was used to determine the presence and level of Cu, 
Mn, Zn, Pb, and Ni in the soils samples. Results obtained for the heavy metals content in the soil samples for all 
the measured were summarized for all the locations across the study area. The mean value of heavy metals 
contents depicted in the following order: Cu> Mn>Zn> Pb>Ni. The highest copper (Cu) concentration was 
observed at the carwash soil. The results of Cu in Katsina urban car wash sites soil samples did not reach 
dangerous levels of contamination. The study concluded that results obtained in this study increase our 
knowledge of the role of Car was sites in soil pollution in Katsina urban area. Katsina master plan must be 
adhered to in order to achieve sustainable urban growth.  
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INTRODUCTION  

The health impacts of long-term, low-level or 

chronic exposure to soil contaminants is of no 

particular significance until of recent, and 

decisionmakers and researchers have both 

noted the lack of information in this area. 

According to a report by the JRC(2012), „our 

knowledge base on many of the key functions 

of soil thatdeliver vital environmental services 

and goods is still poorly developed‟ (European 

Commission, 2012).  

However, until recently, the impacts of soil 

pollution on our health have had a much 

lower profile. In addition, the science involved 

iscomplex (Science for Environment Policy, 

2012).A site-by-site approach that takes into 

account the individual environmental 

characteristics of soils and human activities is 

essential each site has a unique risk profile, a 

unique chemistry and a unique history. In 

some cases, a heavy burden of soil 

contamination can coexistwith a healthy 

population. But while contamination does not  

necessarily spell disaster, only research on a 

case-by-case basis can offerpeace of mind. 

This research focuses primarily on soil 

contaminants from human activity resulting 

from heavy metals in Car wash water, there 

are various points of view regarding the 

environmental impact of washing your Car as 

well as various methods in doing so.  That 

being said, many question what impact, if any, 

Car washing really has on the environment?  

The first thing to be addressed is the bigger 

picture; wash water drainage.  Where does the 

wash water really go?  What impact does that 

wash water have on where it discharges? 

All cities have different methods for directing 

water depending on its source.  For example, 

New York City, NY discharges all water to the 

sanitary sewer system where water is treated 

for various constituents, (Metzler, 2009).  San 

Diego, CA on the other hand has two drainage 

systems, one is the sanitary sewer and the 

other is the storm drain system which 

discharges water, untreated, to nearby water 

bodies. Water from your toilet, sink, bathtub, 
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dishwasher, and washing machine discharges 

to the sanitary sewer; also known as black and 

grey water. It is important to be familiar with 

this information to understand the direct 

impact different methods of car washing can 

have on the environment.  Knowing that water 

discharging from car washing is untreated, it 

is important that car wash water should not be 

discharged directly on the soil. Most 

commercial Car washes do not prevent such 

discharges by containing wash water and 

directing it to the sanitary sewer or other 

sewage systems instead, Car wash water are 

absorbed directly into the soil.   

However, it is most common for cars to have 

sediment and heavy metals on them.  The 

source of sediment accumulation is pretty 

obvious; however, heavy metals may be 

deposited into the soil from the 

detergents/chemicals used in washing cars.  

Heavy metals such as copper (Cu) may come 

from detergents; likewise mercury (Hg), 

Cadmium (Cd), lead (Pb), and Zinc (Zn) can 

also be sourced from detergents. Some heavy 

metals such as Copper (Cu), Iron (Fe), 

Manganese (Mn) and Zinc(Zn) are required in 

minute quantities by organisms. However, 

excessive amounts of these elements can 

become harmful to organisms (Morgan, 2013). 

Other heavy metals such as Cd, Hg and 

Arsenic (a metalloid but generally referred to 

as a heavy metal) do not have any beneficial 

effect on organisms and are thus regarded as 

the “main threats” since they are very harmful 

to both plants and animals(Marques, 2009). 

This research will therefore focus on the heavy 

metals deposited from Car wash water.  

In Katsina city, it has been observed that since 

the creation of the state in 1987, the city 

continue to witness an increase in population 

due to rapid urbanization. The acceleration of 

movement of people over the years from rural 

to urban Katsina escalated and intensified land 

use and land conversions across the city. 

Rapid population growthcoupled with rapid 

urbanization trend, as well as socio-economic 

empowerment of urban residents, has given 

rise to increased ownership of various 

categories of vehicles. Socially, it is becoming 

unsecure due to the frequent movement of 

vehicles that create inconveniences to road 

users as well as proliferation of importation of 

vehicles into the city through Nigeria-Niger 

boarder. This has become a major occupation 

of the people of Katsina city. Smuggling of 

vehicles through various routes into Katsina 

City has made the prizes to be relatively 

cheaper thereby making access and ownership 

of various types of vehicles simpler. These 

have generated the establishment of numerous 

Car wash sites across the city.  

It is estimated that there are well over 60 Car 

wash sites across Katsina city (Creative 

Applied Technology Academy, 2016). These 

car wash sites work on daily basis depositing 

different heavy metals/chemicals from the 

detergent being used to wash their cars. 

Despite the fact that Adebayo (2011) and 

Balogun (2013) conducted a similar research in 

Oyo state, but yet left a gap that not only Pb, 

Zn and Cd are the only harmful metals found 

in the soil. Miko (2014) also conducted a 

similar research and concluded that little or 

more heavy metals of Zn, Fe and Cd are found 

in soil around any carwash sites in Kano. 

Research also shows some trace elements such 

as Cu and Zn are essential for human health, 

but in high concentrations Cu can cause health 

problems such as anaemia, liver and kidney 

damage, and gastrointestinal irritation (Wuana 

and Okieimen, 2001). On the other hand, Cd 

and Pb at extremely low concentrations may 

result in toxicity and lead to cancer (Willers et 

al., 2001). Several researches have been 

conducted in different parts of the country but 

no researches have been conducted recently in 

Katsina city to assess the effect of Car wash 

sites on urban soil. This research was therefore 

focused to assess the impact of the operation 

of Car wash sites on urban soils and how the 

wash water affects the environment in Katsina 

urban area. 
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The need for this research emanates when it 

was observed that Katsina City and its 

environment began to change in terms of 

physical, social and economic being. More 

constructions of new Car wash sites have been 

in place. Due to the large population, high 

population growth rate, urbanization, 

industrialization and new environmental 

constraints are aggravating the problem (Sabo, 

2013). More cars are being imported, more 

owners have emerged in the city therefore 

more vehicles are set to be washed.  

All this necessitated the investigation of the 

rate at which Car wash operates. This research 

offers an insight into understanding the nature 

of how the Car wash operates, the heavy 

metals that are deposited in the soil as a result 

wash water from the Car wash deposited into 

the soil and how they affect the soil and the 

environment. The study further provided 

necessary information to the administrative 

bodies to plan, monitor and control land 

development in order to provide well planned 

environment with little or no negative 

externalities. At the end be able to utilize the 

available resources to manage the 

uncontrolled Car wash sites and their mode of 

operations across the city. 

RESEARCH METHODOLOGY 

Description of the Study Area 

Katsina State is located in the Sudan zone of 

tropical savannah of northern Nigeria. It is 

relatively bounded by Kaduna State in the 

South, Zamfara State to West, Kano State and 

Jigawa State to the East and internationally 

bounded by Republic of Niger to the North.    

 

 Fig 2:Map showing locations of Car Wash Sites in Katsina City 

In the absolute terms, Urban Katsina is largely 

within Katsina Local Government Area (LGA), 

which is the capital of Katsina State created in 

1987. It also covers some parts of Batagarawa 

and Rimi LGAs. Located between latitudes 120 

51‟ 51”-130 00‟ 40” N and longitude 070 34‟ 
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07”- 070 34‟ 11”E. The city borders Kaita and 

Jibiya LGAs to the North, Batagawa and Rimi 

LGAs to the South.Urban Katsina has a humid 

tropical climate characterized by a relatively 

long dry season and somewhat shorter 

seasons. Rainfall starts in May and ends in 

September with an annual range of between 

700 to 800mm (Katsina State Ministry of 

Agriculture and Natural resources, 2015).  

 

The monthly dry season average temperatures 

are above 300C but significantly drops in 

harmattan periods which stretch from 

November to February when the dry northeast 

trade winds prevail while the mean monthly 

temperature during the rainy season ranges 

between 220C -280C.The continental sediments 

of Katsina plains consist of feldspatic clayey 

sandstones and grits with small basal pebble 

beds. The sediments have maximum thickness 

of about 100m and the regional dip is to the 

North West. The sediments thin to the south 

and, in places only the pebble beds remain on 

the higher interfluves. The southern boundary 

is diffuse and outliners are frequent. In the 

south of the main body, the sediments have 

been equated with the Gundumiformation of 

the Lullummenden basin and therefore mid 

cretaceous in age.Soils in Katsina, as elsewhere 

in Nigeria, represent an interface between 

intensive chemical weathering of rocks and an 

actual intermittent surface and subsurface 

denudation system fuelled by intensive 

rainfall and rapid run-off.  

 

The properties of the soils therefore, represent 

complex interrelationships between intensity 

of weathering and rate of lateral and vertical 

eluviation of materials, which are in turn 

related to lithogy, topography, climate, 

vegetation and environmental controls (MLSK, 

2008). The soil of the study area falls under 

tropical ferruginous soils (Alfisols) and weakly 

developed alluvial soils (Hydromorphic soil of 

the major streams). 

 

RESEARCH DESIGN 

A reconnaissance survey was carried out by 

visiting different Car wash sites in Katsina city 

to identify suitable sites for collection of soil 

samples. Table 2.1 shows locations of 

identified carwash sites and control where soil 

samples were collected in Katsina urban area. 

 

Procedure for Soil Sampling and analysis 

40 soil samples were collected at different 

locations along the notable selected sites 

within Katsina city. All the samples were 

collected at depth of 0-15 cm around the Car 

wash sites which was used by hand-driven 

stainless steel auger as demonstrated by 

(Akan, et al., 2013;. 5 samples were also 

collected from a neutral area (not Car wash 

site) within Katsina urban city to compare the 

results. These evidently produced the different 

heavy metals contain in the samples at 

different locations.  

 

The minimum, maximum, mean and standard 

deviation were calculated for descriptive 

statistical analysis using Microsoft excel 

2007.A number of methods were used for 

extracting available trace elements. Single acid 

solution was used to determine the presence 

and level of Cu, Mn, Zn, Pb, and Ni in the 

soils. In the analysis, 5g of soil was weigh into 

a 100ml plastic bottle (use no rubber stopper). 

Out this, 50ml of 0.1m HCI was added and 

shaked for 30 minutes. The sample was 

filtered through Whatman No.42 filter paper 

where Cu, Zn, and Fe were determine on 

atomic absorption spectrophotometer. 
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Table: 2.1 Spatial Distribution of Some Selected Car Wash Sites in Urban Katsina 

S/No. Locations Latitude/Longitude 

of selected Car wash sites 

Altitude 

1 WTC road GRA  12°54‟33.84”N to 7°43‟40.76”E 1605 

2 12°54‟29.96”N to 7°43‟45.44”E 1607 

3 12°54‟34.08”N to 7°43‟42.76”E 1602 

4 12°54‟38.96”N to 7°43‟37.67”E 1611 

5 12°54‟43.95”N to 7°43‟34.05”E 1612 

6 12°54‟57.65”N to 7°43‟21.75”E 1583 

7 Along Rimi Road 12°54‟58.62”N to 7°43‟50.69”E 1593 

8 12°55‟04.99”N to 7°43‟43.84”E 1596 

9  

Along Batsari Road 

12°58‟35.65”N to 7°34‟59.36”E 1715 

10 12°58‟55.08”N to 7°35‟17.67”E 1738 

11 12°57‟56.76”N to 7°34‟20.98”E 1652 

12 Ring road kwado axis 12°58‟29.03”N to 7°36‟22.38”E 1703 

13 12°58‟25.94”N to7°36‟09.12”E 1715 

14  

Along Steel Rolling 

Mill  

12°57‟50.81”N to 7°37‟35.37”E 1737 

15 12°57‟53.91”N to 7°37‟30.86”E 1734 

16 12°57‟56.38”N to 7°37‟29.80”E 1734 

17 12°58‟34.92”N to 7°36‟43.29”E 1678 

18 12°58‟05.04”N to 7°37‟19.55”E 1729 

19 12°58‟18.06”N to 7°37‟01.51”E 1705 

20 12°58‟23.20”N to 7°36‟54.29”E 2995 

21  12°59‟18.99”N to 7°37‟21.92”E 1662 

22 12°59‟11.78”N to 7°37‟03.25”E 1662 

23 12°59‟16.86”N to 7°37‟21.60”E 1665 

24 12°59‟16.51”N to 7°37‟10.09”E 1655 

25 Kaita road 12°58‟55.33”N to 7°37‟15.04”E 1687 

26 12°58‟53.45”N to 7°37‟16.59”E 1688 

27  

 

 

Jibia Road 

12°59‟54.28”N to 7°35‟08.48”E 1677 

28 12°52‟54.19”N to 7°35‟05.57”E 1671 

29 12°52‟56.10”N to 7°35‟41.80”E 1668 

30 12°52‟55.09”N to 7°35‟42.02”E  1672 

31 12°52‟55.12”N to 7°35‟42.20”E 1679 

32 12°52‟57.00”N to 7°35‟43.11”E 1678 

33 12°52‟56.10”N to 7°35‟41.21”E 1681 

34 12°52‟57.25”N to 7°35‟41.01”E 1683 

35 Ring road Modoji 13°00‟32.09”N to 7°41‟28.91”E 1621 

36  13°00‟30.68”N to 7°41‟24.21”E 1622 

37  13°50‟50.18”N to 7°41‟06.20”E 1624 

38 Along Mani Road 12°54‟35.76”N to 7°43‟39.02”E 1609 

39  12°00‟32.70”N to 7°35‟45.02”E 1620 

40  12°58‟55.76”N to 7°37‟39.11”E 1623 

  Source: Field work (2018) 
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RESULTS AND DISCUSSIONS 

Results obtained for the heavy metals content 

in the soil samples for all the measured were 

summarized for all the locations across the 

study area. The table below represents the 

sum, minimum, maximum, mean and 

standard deviation for all the metal across the 

study area. Although anthropogenic sources 

and some properties such as pH could 

facilitate the mobility of Heavy metals 

contents, e.g. CEC in soil.The mean value of 

heavy metals contents depicted in the 

following order: Cu>Mn>Zn>Pb>Ni.  

 

Table 3.1Heavy metals content of soils around 

car wash sites in Katsina urban area (mg/kg) 

Metals  Cu Mn Zn Pb Ni 

Sum 8.57 18.79 10.48 0.75 3.31 

Min 1.43 3.01 0.95 0.11 0.37 

Max 2.14 4.51 3.33 0.21 1.10 

Mean 1.71 3.76 2.10 0.15 0.66 

S/Dev 0.39 0.75 0.93 0.06 0.31 

Source: Field work (2018) 

In a general form, the concentrations of heavy 

metals presented wide ranges, which are 

typical of urban soils. The metal 

concentrations in the study area was general 

found to be low. These metals originated from 

car washing business in the city. The data from 

this study demonstrated low contents of Cd, 

Pb, Cr and Ni in the study sites; with Pb 

having the lowest concentration among them. 

Considering the sampling locations, the 

highest levels of heavy metal found is Zn.  

Although, there are few companies in Katsina 

urban area, the disturbance of soil chemistry 

could also be attributed to local anthropogenic 

activities, such as the use of commercial 

fertilizers and scrap iron business that has 

become very prominent among urban low 

income group. Other sources could be from 

fungicidal sprays around urban irrigation 

sites, which usually may contain a wide 

variety of heavy metals as 

impurities.Therefore, levels of heavy metal 

analyzed corresponded to background 

populations, whereas Cr, Pb and Ni presented 

moderately polluted samples 

Copper (Cu) 

The highest copper(Cu) concentration 

(7.143mg kg-1) were observed at the carwash 

soil that received extensive car washing 

activities daily for quite a long period of time. 

The results of Cu in Katsina urban car wash 

sites soil samples did not reach dangerous 

levels of contamination, The observed values 

of the Cu content did not exceed the normal 

threshold value prescribed in soil (20 - 30 

mg/kg), and also is within the typical world 

scale of non-polluted soil (24 mg/kg) because 

the maximum amount was 7.143 mg kg-1.. 

Lead (Pb) 

Lead (Pb) concentrations were in the range of 

(0.321–1.711 mg kg-1) with an average of 

(1.134 mg kg-1). The highest lead 

concentration was found in dense car wash 

sites, while the lowest (0.107 mg kg-1) was 

observed in urban areas carwash with less 

activity. This situation proves that 

anthropogenic activities are the main source of 

metals in soil. In the present study, the 

contribution of anthropogenic sources in the 

elevation of soil metal content is evident, 

because the highest concentrations were 

observed in car wash dense traffic areas 

instead of urban areas. 

Zinc (Zn) 

The average zinc(Zn) concentration was 

7.000mg kg-1 with range of 0.952 to 10.476 mg 

kg-1. The high levels of zinc in the soil are 

associated mainly to the use of detergents 

from the Car wash sites.The soil 

chromium(Cr) concentration varied from 0.909 

to 4.545 mg kg-1 with a minimum value of 

1.364 mg kg-1. Results presented Showed an 

average concentration of chromium of 2.716 

mg kg-1, while on average the result found 
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1.273 mg kg-1 in an uncontaminated soil from 

control sites 

Nickel (Ni) 

The average content of nickel(Ni) for control 

sites was 1.103mg kg-1, with a maximum of 

3.309 mg kg-1 for carwash sites, with a min 

value of 1.471 mg kg-1 and a mean value of 

2.188 mg kg-1 for carwash sites. Similar results 

were observed for non-contaminated soils in 

Katsina urban area.In soils, Ni is observed 

during the organic phase, which increases 

their mobility and bioavailability under acidic 

conditions. 

Manganese (Mg) 

The manganese (Mn) concentration ranged 

from 3.008 to 9.023 mg kg-1, with an average 

of 12.015 mg kg-1 for carwash sites. The 

manganese is one of the most abundant trace 

elements in the lithosphere and is commonly 

found in rocks in a concentration varying from 

350 to 2000 mg kg-1 depending on soil type. In 

a global scale, the Mn content is often 

distributed in approximately 200 to 800 mg kg-

1 with an average of 545 mg kg-1. 

In the sampling sites, higher content of Cu 

might have come from the application of Cu-

contained agrochemicals related to specific 

agronomic practices, whereas vehicle fume in 

dense traffic areas can also be the main source 

of Pb contents found in some soils. However, 

Zn and its compounds are also used in 

different manufactured goods (e.g., paints, 

cosmetics, automobile tires, batteries and 

electrical apparatus). 

 

Conclusions 

The results obtained in this study increase our 

knowledge of the role of Car was sites in 

urban soil pollution inKatsina urban area. This 

study also demonstrated howdescriptive 

analysis methods helped to examine the levels 

of heavy metals in Katsina urban area. Based 

on this, other soil researches were needed 

within small time frame in order to closely 

understand the pattern of pollution across the 

study area. Katsina master plan must be 

adhered to in order to achieve sustainable 

urban growth.The consent of the Katsina 

Urban Planning and Development Authority 

(KUPDA) for all activities must be sought for 

in the future for the master plan to its long 

term objectives. 

REFERENCES 

Adebayo, U.S  (2011). Waste water 

Contamination on urban soil in Ibadan. 

Unpublished Masters project,  Soil 

survey, Department of Geography, 

University of Ibadan. p. 45. 

Balogun, S.T (2013). Determination of heavy 

metals pollution on urban soil Kaduna 

south. Unpublished masters project, 

urban and regional planning, Ahmadu 

Bello University, Zaria. P. 33 

European Commission (2012) The State of Soil 

in Europe – A contribution of the JRC to 

the European Environment Agency‟s 

State and Outlook Report – SOER 2010. 

Luxembourg: Publications Office of the 

European Union. Available at: 

http://ec.europa.eu/dgs/jrc/downloads

/jrc_reference_report_2012_02_soil.pdf 

Katsina State Ministry of Agriculture and 

Natural resources, 2015 

Marques, A.P. G. C., A. O. S. S. Rangel, and P. 

M. L. Castro, “Remediation of heavy 

metal contaminated soils: 

phytoremediation as a potentially 

promising clean-up technology,” Critical 

Reviews in Environmental Science and 

Technology, vol. 39, no. 8, pp. 622–654, 

2009. View at Publisher • View at Google 

Scholar • View at Scopus 

Metzler. Y.  “Bioremediation of heavy metal 

contaminated soil by the exigobacterium 

and accumulation of Cd, Ni, Zn and Cu 

from soil environment,” International 

Journal of Biological Technology, vol. 1, 

no. 2, pp. 94–101, 2009. 

http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2012_02_soil.pdf
http://ec.europa.eu/dgs/jrc/downloads/jrc_reference_report_2012_02_soil.pdf


Katsina Journal of Natural and Applied Sciences VOL. 7 No. 2 September 2018   (ISSN: 2141-0755) 

©Umaru Musa Yar‟adua University, Katsina NIGERIA. All Rights Reserved……………Page 84 
 

 

Miko, M.I (2014). Assessment of urban soil 

condition around Car wash sites in Kano. 

Unpublished masters project .department 

of Geography, Ahmadu Bello University, 

Zaria. P. 55 

Morgan, R. (2013) Soil, Heavy Metals, and 

Human Health. In Brevik, E.C. & 

Burgess, L.C. (2013) Soils and Human 

Health. Boca Raton. FL: CRC Press, pp. 

59-80. Navarro, M.C., Perez-Sirvent, C., 

Martinez-Sanchez, M.J., Vidal,J., Tovar, 

P.J., Bech, J. (2008) Abandoned mine sites 

as a source of contamination by heavy 

metals: A case study in a semi-arid zone. 

Sabo, Ibrahim Akilu  (2013). Land use 

conversion in Maitama District, Federal 

Capital Territory, Abuja. Unpublished 

Masters project, Land resource , 

Department of Geography, Bayero 

University, Kano. 

Science for Environment Policy (2012) 

European Commission DG Environment 

News Alert Service, edited by SCU, The 

University of the West of England, 

Bristol. DG ENV News Alert Issue 288, 15 

June 2012. Raising the profile of soil‟s 

essential contribution to society. 

http://ec.europa. 

eu/environment/integration/research/n

ewsalert/pdf/288na2.pdf 

Wang QC, Ma ZW. Heavy metals in chemical 

fertilizer and environmental risks. Rural 

Eco Environ 2004;20:62 4.  

WHO (2010a) Exposure to Arsenic: A major 

public health concern. Geneva: World 

Health Organization. Available at: 

www.who.int/ipcs/ features/arsenic.pdf 

Wuana, M. and OkiemiShafiq, “Effects of lead 

on seedling growth of 

Thespesiapopulnea L.,” Advances in 

Environmental Biology, vol. 3, no. 2, pp. 

184–190, 2001. 

 

 

 

 

 


