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Abstract _ .
Every year, thousands of people worldwide lose their lives to ailments that can be traced

0 environmental pollunoz? arising principally from-the release of toxic effluents into the
gmosphere and surrounding ecosystems. This study was undertaken in order that the

valence of gases that are harmful or injurious to human health in some parts of
Kontagora town could be determined. Sheets 11, 13, and 21 of the Kontagora cadastral
map were earmarked for survey. On each of these sheets, neighbourhoc;ds and point
locations that were prone 10 air pollution from stationary sources were identified; the
GPS-referenced signature of each of the.point source was recorded. The gas meters were
employed 10 determine three different readings of the various gases of interest at each of
those GPS-referenced points. The result of Sheet 11 shows the general trends and patterns
of air pollution from fuel burning sources. The high amount of hydrogen sulphide (HaS)
released by the diesel generator is most likely due to the high sulphur content of diesel
fuel and most of the emissions from the diesel generator and the firewood hearth exceed
the safe threshold. The comparative high amount of the carbon monoxide (CO) gas

released by the majority of the sources 1s exp
involves burning of carbon compounds (hydrocar :
the wood fuel). The overwhelmingly dominance of the SO, gas from the petrol generator
and the CO gas from the firewood hearths (of Sheet 13) must be due to high sulphur
content in the former and of course the innate matter of the latter. On Sheet 21 the
noxious gases posing greater risk to health from the diesel generators (with respect to the

threshold) are the SO,, CO, HCN, NO,, and H,S gases, from the petrol generators these
! d hearth the noxious gases occurring

are the SO, Cly, and HCN gases. From the firewoo
in greater than acceptable amounts are the CO, Clp, HCN, NO,, NH3, and H,S, and for
the vulcaniser’s pump these are the SO2, CO, Cl,, and the NHj gases.

ected because combustion in all cases
bon for the liquid fuels and cellulose for

Kevwords: Noxious gases, air pollution, generators, firewood hearths, respiratory

discases

Introductio

9 : ir li ' hat can be traced
Every worldwide lose thelr lives to ailments that can be trace
Y year, thousands of people the release of toxic effluents into the

1o environmental pollution arising principa”)’ from ..
@amosphere and sfr(;ounding ecosystems (Encarta, 2007). The trend towards urbanization -

m Nigeria means that it becomes of academic interest t0 quantify and describe the levels
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Problem Statement: At present, there exists no database on noxious gases pollution
ratierns of Kontagorz town, so it is hoped that this study would serve as a pointer or
“rozdmap” in this regard.

Aim of Study: The aim of this study is to determine the prevalence of noxious gases in
same parts of Kontagora with a view to establishing air pollution trends in this town.
Scope of Study: Three cadastral sheets of Kontagora town were considered for this
survey. Measurements were taken from over forty GPS-referenced points on each of the
cadzstral sheets. The principal sources of noxious effluents considered for this study are
the diese] generators or petrol generators (herein considered under the broad category of

ayehicular emitters”) and the firewood hearths.

Field Equipment

Various gas meters specific t
carbon monoxide (CO), chlorine (Cl),
ammonia (NH3), and hydrogen sulphide (H,S) were use

o the measurements of gas types like sulphur dioxide (SO2),
hydrogen cyanide (HCN), nitrogen dioxide (NO2),
d for this project work.
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Fig.1. Map of Kontagora town

]ngl‘t'diems and Associated Risk of some Airborne Pollutants

. . Ozone (03): The primary ingredients in urban smog, ozone is created when
“éiocatbons and nitrogen oxides (NOy), both of which are chemicals released by
“omobile fuel combustion, react with sunlight. Though beneficial in the upper
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’ Carbon monoxide (CO): This odourless, coiourless gas is formed by the
combustion of fossil fuels such as petrol. Cars and lorries are the source of n;ariy; two-
thirds of this pollutant. When inhaled, carbon monoxide blocks the transport of oxygen to
the brain, heart, and other vital organs in the human body. Newborn children and ;;:ople
with chronic illness are especially susceptible to the effects of carbon monoxide.

. Sulphur Dioxide (SO2): Motor vehicles create this pollutant by burning sulphur-
containing fuels, especially diesel. It can react in the atmosphere to form fine particles
and can pose a health risk to young children and asthmatics.

. Hazardous Air Pollutants (Toxics): These chemical compounds, which are
emitted by cars, heavy duty vehicles, refineries, gas pumps, and related sources have
been linked to birth defect, cancer, and.other serious illnesses.

Description of Data Collection Sequences

Sheets 11, 13, and 21 of the Kontagora cadastral map were earmarked for survey. On
each of these sheets, neighbourhoods and_po_int Jocations that were prone to air pollution
from stationary sources were identified; the GPS-referenced signature of each of the point
source was recorded. The gas meters were employed to determine .three different readings
of the various gases of interest at each of those GPS-referenced points. :

Results and Data Analysis o . :
Figs 2 and 3 show the bar chart representations of the various sources of pollution and

their corresponding values along the Lagos/Kaduna Road and Old Sabon Gari Road
neighbourhoods of Kontagora town.
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F e
... 1 presents position co-ordinates, gas type. and vi . ) )
| Hbl't b‘ily three stations are represented her)cpbecnusc llF Ii:mlcocr i!l“f‘u}ielzf‘ h‘.‘l"l“.?‘s;‘l:':‘
| chart rcprcscnlallon with respect to the various sources of pollution is shovn i'“\',‘«'i_, , '
Tabch(abridgcd): Station Location and Values of the Dilferent Gas {vpe- i1 .
gheet 13 -
r”‘m _ Pollutants
T |UTM Local co-ordinates | Gas Samples Av. values in ppm | Av. values in pg/m’
values
X= N=10.4053213 SO, 2 1300000
0771337 | E=5.4781622 co 1.54 1540000
y=115118 CL, 0.40 400000
3 HCN 0.05 50000 B
NO, 0.53 530000
NH; 0.007 7000 B
H,S 0.007 7000 B
T2 | X=077133 | N=10.4053844 SO, 1.2 1200000
9. E=5.478181 CcO 1.54 __ 1540000
Y=115119 CL, 0.40 T 00000
0 HCN 0.05 50000
NO; 0.53 T s30000
NH; 0.007 7000
H;S 0.007 70()_0_ o
3 [X=076993 . | N=10.4026547 SO, 0.032 32000
7 E=5.4653623 CO 0.035 | 3000
Y=115087 CL, 003 | 300
7 HCN ______Q_O_Ol,__ o ||Nm
— NO, | 0003 B
T | Lk
!J—#W—: o _Q,q_n_'l-l : :
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_{ presents position co-ordinates, gas type, and values for Sheet 21 of Kontagora
Only three stations are represented here because of space.

E; Table

|

wn

e (abridged): Station Location and Values of the Different Gas Types Measured in

Lheel £
~=TPS VALUES Gas Samples/Mean Gas Values ]
Tjﬁr Local Coordinates
Gas Values in ppm | Values in
Samples mg/'m’
R
TIX=768159.5 | N=1024.023  |SO;  |0.0013 E .
v=1151276.45 | =005 26.957 CO 005 5000 o
CL, 0.16 160 !
HCN 0.001 |
NO; 0.0024 2.4 -
NH, 001 1000
H,S 0.0062 - 62
2 |%=768191.59 | N=1024.016  |SO; | 0.0013 IR
Y=1151061.53 | E=00526.958 |CO 005 5000
i CL, 0.16 160
| HCN 0.001 [
NO, 0.0024 2.4 .
NH; 001 1000
H,S 0.0062 6.2
}1X=768039.67 | N=1024.015 SO 1.25 1250
| Y=1151029.62 | E=005 26.953 CcO 0.25 250
g Cla 0.40 400
| HCN 0.50 500
| N0, | 082 820
{ Lt
| NH; 1.00 1000
| H,S 1.50 1500

i .
J"“"'\'!(lll

oy - . N » . ‘ 4
o ' rincipal sources of pollution were identified in the n

o : . st
12013, viz: the diesel generator, the petrol generator,

eighbouhoods of Sheet 11 of
the firewood hearth, and the
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0 Sheet 13, the principal sources of poliution identified were the hearth, diesel
caneralor, pewrol generator, petrol engine milling machine, and the vulcanizes's pump
Jowered by pewrol engine. In all of the cases, the CO gas was released by each of the
.forementioned sources in the largest amount. The SO, gas was “observed in
comparatively large amounts, too. Of all the geses, the diesel generaior released the
fewest quantities OI eacn.

Sheet 21 comprises, predominantly, the Lagos Road neighbourhood. The diesel generator
was observed to release the largest amount of the HaS gas (2, 678, 550 pgr’mS). The
vulcaniser’s pump released the highest amount of the CO gas (1, 053,323 pg/’m:‘) and the
least amount of the HCN gas (43, 903 pg/m’). All the sources of pollution, except the
diesel generator, were observed to belch out significant amount of the CI, gas.

Conclusion
The result of Sheet 11 agrees with the general rends and patterns of air pollution from

fuel burning sources. The high amount of H,S released by the diesel generator is most
likely due to the high sulphur content of diesel fuel. Technical literature points out that
exposure to gas concentration above a threshold value of 50 mg/m” or 50,000 y,lg/m3 over
a short period of time is injurious to health. It follows from Fig. 1 that most of the
emissions from diesel generators and firewood hearths exceed the safe threshold. The
comparative high amount of the CO gas released by the majority of the sources is
expected because combustion in all cases involves burning of carbon compounds
(bydrocarbon for-the liquid fuels and cellulose for the wood fuel).

Itis not a surprise that the CO gas was released in comparative large amounts by’all the
sources identified in Sheet 13; as was pointed out early, all fuels are, after all, carbon-
based. As per the threshold of 50, 000 pg/m’, most of the effluents for the diesel
generators are well below this mark. The values of the NO;, Cly, NHs, and HCN gases
fiom the firewood hearth exceed the safe threshold. There is also the prevalence of the
Cl gas in all of the sources observed. The overwhelmingly dominance of the SO gas
from the petrol generators and the CO gas from the firewood hearths must be due to high
Sulphur content in the former and of course the innate matter of the latter.
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on Sheet b Le 1l esh ‘T\ Posing greater risk to health from the diesel generators
Lepec ! sn ar
(ith respeet (o ) are the SO, CO, HCN, NO,, and H,S gases, from the

A e B \ < are \', . ) =
ol generator. 1€8r¢ e 50y, Cly, and HCN gases. From the firewood hearth the
- Y I ] ' atage %
POXIpUS gases Oul1 ‘,-'.n lln L".wl -than acceptable amounts are the 0, Cly, HCN, NOg,
NHs. and HaS, and 2 the vu'ls aniser’s pump these are the SCi,, CO, Cl,, and the NH3

gﬂSCS.

[t is sech ﬁom' th S}Ud.\' th: all 0.f the primary stationary sourc:s of pollution emit
poxious gases In :!1frerexxt dr _ir‘ees into the atmosphere and the ambient environment
ghont any sourc: is constan”y mundated with all of the seven gases identified in this

survey.

Recommendati
In addition to . sugge.tion for constant monitoring and evaluation of the amount of
different nox » 43 gas. s present in the ambient enviconment, it ', recommended that:

o Fo s it-term, householders should se encouragzd to convert to pressurized
ks cser= cookers instead of the heavy ‘zliance on w/oodstoves and open hearth
¢ ¢ rat stoves that are a common sight in many kitcaens in Kontagora The long-
( -+ solution would obviously invo!ve the impl:mentation of an effective

¢ i nwide domestic gas-piping policy whence mos:. homes would be linked to a
¢ omal gas distribution grid. g

¢ T- reduce the incidence of the high occurrences o: the SO, and the H,S gases,
- vol that are less in their sulphur content saou'd be used at all times as the
imary fuel of combustion in particular engir :s.

+  The use of generators of very high combustica capabilities should be encouraged
at all times. - ;

. To minimize exposure to harmful fumes “1at are discharged from the various
<ourees of pollution, proper ventilation 1 ocedures must be adhered to at all
times; (his could be in the form of smokestacks in Kitchens and the safe and
proper routing of exhaust fumes from all ».inds of engines during their operations.
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