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Abstract arising from the release of toxic gases during the process of C
Air pollution

i ouseholds because the use of coal-poy Ustiop |
commonly en_cou_ntered de(t)é;huse o et ety poweredp ge:?;?:tan WOod?
fire hearths IS WldesgrreTh’iS study was undertaken in order to determine thOrs S algg
becoming Vizdioggncén”a“ons in Minna, Niger State. Data acquisition DrOCedurrend of
carbon 02108 the use of the carbon monoxide meter, and about.6000 hOUSEhoidSe Wag
fac'lhtat? tgis exercise. The data acquisition procedure was basically 3 house-tr, Werg
wsatE‘_j O\Lhence the GPS unit and the CO meter were employed togather g eo_refereouse
exerossd CO pollution level data. The north_—south axis of Minna from Maikunke?ced
gigan Shaga and the east-west axis frgm Maitumbi tp Kpakungu Were covergg inethti0
investigation. All of the stations of interest occupied for th_|s mvestlgation Showeds
insignificant levels of ambient concentrations of garboq monoxide, explaining the Qreen
dotted colour coding on the result maps. The major nelghbourhogds of Minna tOWnship
like Chanchaga, Maitumbi, Minna Ceﬂtral, Bosso, and Tunga.haye h'gh green dot e
because of the high residence de{'15|ty of those areas. The Insignificant valyeg of carbo
monoxide observed for this work is due tp th_e fact.the nearly all of t.he sources SUrveyeq
were outdoor sources that encourage rapid dispersion of the CO gasinto the atmosphere
By use of the Geographical Information System (GIS) platfqrm, a carbon dioxide pollytiyy
layer for Minna has been created, a novelty in itself. The final pollution Map is a perfeg
guide to the overall CO pollution trend of Minna.

Keywords:  Environmental pollution, geo-referencing, GIS, pollution map

Introduction |
There is no doubt that air pollution arising principally from the release of toxic
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Jolif““'l of s¢t : L
og during the process of combustion is commonly encountereq i, most households. As
as ' :

nomic crunch, householders have noy,

a way 0.0 r?cg E:c?oz(igre hearths thereby exposing families tq Dzalfl?trited bl b
ouwgred a he use of petrol- and diesel- powered on when these hearths
e in USe. Also of pe ey ggnerators by householders to
enerate their own electricity is a maJOd rtod tatr Pollution. 1t is with this fact in mind
that this project was unc_iertaken el etermine the trend of carbon monoxide
ncentration in Munna,_ Niger Sta_te. . |
i Carbon monoxide (chemical fqrmu!a CO)isa Colourless, odourless, tasteless, yet
highly toxic gas. Its molecules COTjS'StdOf One carbon atom and one oxygen atom,
connected by a covalent double bon ag a dative Covalent bond. It is the simplest oxo-
carbon, and can be viewed as the anhy ride of formic acid (CH,0,). Carbon monoxide is
roduced from the partial oxidation of carbon containing compound: it forms in
reference to the more usual .carbon dioxide (CO,) when there is a reduced availability of
oxygen, such as when operating a stove or an internal combustion engine in an enclosed
space. Carbon monoxide has significant fuel value, burning in air with a characteristic blue
flame, producing carbon dioxide. Despite its SErous toxicity, it was once widely used (as
the main component of coal gas) for domestic lighting, cooking and heating, and in the
production of nickel. Carbon mpnoxude st!II plays a major role in modern technology, in
industrial processes such as iron smelting and as a precursor to myriad products

(M monoxide em|s§|onl.com). .

Environmental pollution is the disruption of the natural equilibrium between the
living Species and their natural environment. The degradation of the environment has
resulted in increase in diseases, reduction of the average life spans and growth in infant
mortality rates. Civilization appears to have gone berserk and the future of planet earth
has never beenin greater jeopardy than itis today (www.wikipedia.com).

Sources of carbon mpnoxide are numerous and prevalent in everyday life. In its
natural state, carbon monoxide will usually dissipate quickly over a large area without
posing any significant threat to human health. However, non-natural carbon monoxide
emissions produced as a result of incomplete burning of carbon-containing fuels,
including coal, wood, charcoal, natural gas, and fuel oil, are harmful to the body. The
three main areas of carbon monoxide emissions are residential, industrial, and in the field

of transportation.

a

Carbon monoxide concentration is measured in parts per million (ppm), a
standard measurement unit in which zero is the lowest level on the scale. Typical
concentrations are given below:

- (.]1ppm - natural background atmosphere level

0.5 to 5ppm - average background level in homes

5to 1 5ppm - levels near properly adjusted gas stoves in homes

5,000ppm - chimney of'a home wood fire

7,000ppm - undiluted warm car exhaust - without catalytic converter

The natural background atmosphere level is 0.1ppm (parts per million) which is
very convenient to life in the environment. The average carbon monoxide levels in homes
without gas stoves vary from 0.5 to 5Sppm (parts per million). Levels near properly
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“r_ﬂﬂloj-- ] ‘
Jo CupaﬂtS wore pe_rson‘a| Qp_osure monitors for 24 hours or more and recorded their
Oitwities and locations in diaries (Akland et al., 1985; Nagda and Koontz, 1985). These

e provided informatlon on CO exposure as a function of activity and micro
5 sironment, such as parking garages, motor vehicles, outdoors, and residential
ouildings: Some st_ud|es have foiculsed on CO exposure in buildings, and in some cases On
exposure N specific locations within buildings. One of these studies focused on men with
schemic heart disease, In whlgh they wore personal CO monitors that recorded one
inute average CcO c_on;entrahon; (quqme et al,, 1992). The study participants also

amtaiﬂed written diaries of their activities, locations and symptoms. In addition to
nformation on health symptoms, the results of this study included information on co
exposure as a function of occupant activity and location. The highest personal exposures
were associated with driving automobngs and using small gasoline appliances for lawn
care or cutting wood, arjd _CO concentrations are reported for a number of indoor spaces
including residential buildings by room type, e.g. kitchen, living room, and bedroom. In
residential buildings, mean one-minute CO exposures ranged from 4mg/m’ to 4.6mg/m’
(3.5ppm and 4.0ppm) 3m family rooms, kitchens, dining rooms and living rooms, from
2,4mg/m3 to 3.4mg/m’ (2.1ppm and 3.0ppm) in bedrooms, bathrooms and laundry
rooms, and 4.5mg/m3 (3.9ppm) in garages or enclosed carports. However, maximum
concentrations were above 100mg/m’ (87ppm) in family rooms, kitchens and
garages/carports.

A relatively recent study focused specifically on the factors that affect indoor CO
levels in residential buildings (Colome et al.,, 1994; Wilson et al., 1993; Wilson et al.,
1995). In this study, 48-h and 8-h average CO concentrations were monitored in about
300 homes in California and were related to a number of variables including the
concentrations of other pollutants, house characteristics, ventilation rates, appliance
type, and occupant activities. Statistical analyses were performed to determine the
relationship between indoor CO concentrations and these variables. Of the 277 homes for
which CO was reported, 13 had 8-h average concentrations above 10mg/m’ (9ppm), and
one house had a 1-h average of about 40mg/m’ (35ppm). These two values correspo:'ld to
the EPA ambient air quality standard. The findings of this study include that indoor CO
levels are correlated with outdoor levels, and that high indoor CO is associated with
cigarette smoking, gas fuel for cooking, wall furnaces and smaller houses. Some high
levels were also associated with using gas ranges for heating and with attached garages.

There have been a number of studies in which CO concentrations were measured
in residential buildings, some of which have addressed the impact of specific sources on
indoor CO concentrations. In a study in manufactured houses less than 10years old, CO
exposure was monitored at a single location in each house during potable keros!,ene
heater operation (Williams et al., 1992). The sampling locations were about 0.5m (1.6ft)
above the floor and about 2m to 4m (7ft to 13ft) from the heaters. The measurement
showed that three of the eight houses studied had 8-h average concentrations above or
near 10mg/m’ (9ppm), the EPA 8-h ambient air quality standard. Seven of the houses had
significant increases in indoor CO levels during heater operation, and one routinely had
levels of 34mg/m’ to 57mg/m’ (30ppm to 50ppm) for prolonged periods. :
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Objectives of Study
The principal objectives of this project work are as follows:
(i)  To help prepare the framework for a carbon monoxide pollution
gﬂé?gj?j; this project will be the substratum upon which subsequent s(tjjcti?:: i:g{ﬁ;
(i) To help build the nucleus for an environmental awar
tobe funded and executed by the Niger State Govern?nneensé advocacy programme
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ethoc_m;tgyldentification: Whilst it would have been inconvenient doing full-scale
house identification in the traditional manner because a significant portion of
n still remains in hap.hazard cqndition and street identifiers are conspicuously
- Sirid; o-ordinate id_en;iﬂcatnon for this project exercise was facilitated by the use of
mlsd-held Global Positioning Systgm (GPS) units. A GPS unit measures the geographica'
hand (and elevation) of a place in terms of its longitude and latitude in units of degrees,
loc? tes il seconds- The operation of this dgvice is done in open spaces, away from
s tall buildings, and high tension cables which could be sources of interference of the

ignals transmttteq to sate!l;tes in space. As soon as !:he device is switched on, signals are
-ent from the device to a special network of geostationary satellites. When at least three
e our of these sateliltt?s are I_ogated, the location or elevation of any point on the surface
of the earth could be fixed within an acceptable margin of error. A typical GPS device is

shown in Fig.1.

]

Fig.1. Typical GPS devilfe n

Field Equipment: The carbon monoxide gas meter was th : _
employed in the course of this project work. It is used to detZr(;rc])ifeSt?\neﬂlZlggi:r?tlj;g\tg?n;
carbon monoxide concentration in the atmosphere. The sampling equipment is a pot b?
handheld device which is easily carried around and used both indoors and outd pota 2
measures the gasin a unit of parts per million (ppm). The device is powered b tc;]ors, an
two dry cell batteries; the power button is used to switch it on which later tl;/ CER
displayed with the manufacture brand name then the menu. When asked t g‘sci’een 1S
-eading the entre button is pushed and the reading is displayed which initi (Ijl %Sp s
until a steady value is gotten. A tvnical Carhan monnxide gas meter devicae \i{s suhcct)tJv?*nt?i

Fig.2. m
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ble 1: Abridged Form of Dataset of Study My
Ta I Pollution e
wasé| 78 coordinates Lﬂ(arfgrl _.Sr'otr.:rces Power Rating N
%#W‘Wﬁo?émoad Charcoal Hearth | ,_‘n__%l:’irue :
FJo‘"-"t: 2 | 9.6407 5.5295 | Okada Road | Charcoal Hearth T — | h}“}gﬁa”
Eof:t 5 | 9.6394 | 6.5292 ) Okada Road | Firewnod Hearth —_—_"‘“—--—w
"'P"Z':n_t— + | o.6389 | 6.5299 | Okada Road | Firewood Hearth —_—"““"Hm
e — [ 06368 | 6.5209 | Okada Road | Generator _—“‘—-—-\m
Point s | 9.6385 | 6.5299 Okada Road | Generator _—‘_"“——--w
|
ot |7 | 9.6384 | 6.5300 | Okada Road Generator 2.0;@@5}5;,‘53;%
point 8 | 9.6385 | 6.5302 | Okada Road | Generator 1_5;(@556\"/‘;(-);—;—-._%
Point 5 | 9.6377 | 6.5303 | Okada Road | Firewood Hearth __“"-—-—-W
9.6375 | 6.5303 | Okada Road | Generator 7-5kW12% 3 Absen
'_P_. 2_Ab
oint 0 \@L
! 9.6371 | 6.5305 | Okada Road Firewood Hearth
b 3
point ; e Absen
11 9.6366 | 6.5307 | Okada Road | Generator 2.0kw/220v/50H; B
point | 45 _—__"%
9.6362 | 6.5308 | Okada Road | Firewood Hearth
paint | 44 —‘“‘—J&
9.6361 | 6.5309 | Okada Road | Charcoal Hearth
Point | 44 2 Absent
9.6361 | 6.5309 | Okada Road | Milling Machine | 1200
. ' W/220v/S0H 1= o5 Satern
Point 15 z
- 9.6362 | 6.5309 | Okada Road | Generator 2.0kw/220v/50Hz 3
Point 16 ——
9,6492 | 6.5229 | Okada Road | Generator 2.0kw/220v/50Hz 3 Absent
Point 17
Paint 9.6492 | 6.5230 | Okada Road | Generator 2.0kw/220v/50Hz 3 Absent
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A ; 5231 |Okada Road Generator
o 1.5kw/220v/50Hz 1 Absent
9.6490| 6.5232 |Okada R i
| f 0ad | Firewood Hearth
= 3 Absent
A ) : ada Road | Charcoal Hearth
o 2 Absent
| T . ; ada Road | Firewood Hearth
5, 3 Absent
| e
0.6488| 6.5235 |Okada Road | Stove
o 5 3.5 Absent
'-'-___7
0.6486| 6.5236 |Okada Road | Firewood H
i 3 earth
3 Absent
9.6485| 6.5238 | Okad illi
= | i ada Road | Milling Machine 1200w/220v/5
B /50hz 0.5 Absent
9.6478] 6.5244
AL Okada Road | Generator 1.5k
i .Skw/220v/50Hz 1 Absent
(=
5 9.6477] 6.5245 | Okada Road | Generator 1.5k
= .Skw/220v/50Hz 1 Absent
e ca76] 6.5246
9. .
‘ > Okada Road | Firewood Hearth
= 3 Absent
— 56475 ¢
! , .5247 | Okada Road| Charcoal Hearth
- 3 Absent
s
9.6472| 6. i
% 5243 | Okada Road| Firewood Hearth
3 3 Absent
9.6469
l s 6.5241 | Okada Road| Charcoal Hearth
- 3 Absent
9.6468] 6. irewoo
> 5238 | Okada Road| Firewood Hearth
= 3 Absent
9.6472] 6.5249 | Okada Road
Generator 2
- . .Okw/220v/50Hz 3 Absent
9.6467] 6.5252 | Okada Road| G
enerator 2.0
- 7 kw/220v/50Hz 3 Absent
Point | 34 9.6466 6.5253 | Ok
: ; ada Road| Generator 2
.Okw/220v/50Hz 2
Absent
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Firewood Hearth \
1 [6.5254 | Okad? RoC i
e | 9.646¢ ==
35 b
e1T=71 Road | Stove \
point __....--;'6";;; 6.5251 Okada
36 H——
Stove e
point_|__1 e[ 65249 | Okada R0
-—-“’__— b
point ____J-""""—'_E,_S_Z;; Okada Road Generator ll.SkWI220v/50H
9.6460 . 5
o _—ﬁﬁm Okada Road | Generator 2.Okw/220V/50Hz
9. '
39
point ___._—-—-Zgg""f)—{z% Okada Road | Generator 2.0kw/220\,/50HZ
9.6 ' ]
40 Abgnﬂ\
Point <5457 | 6 5235| Okada Road| Generator Z-OKW/220V/50HZ \
' : 3
Ab
41 Siny
int
[ 9.6478 | 6.5891| Mypa Road Generator 7.5kw/220v/50, m
42 59!}1
Point
9.6479 | 6.5293| Mypa Road | Generator 2.0kwm‘x
43 Ab&%m
point
9.6507 | 6.5334] Mypa Road Generator 2.0kw/mm
44 bsgry
Point
96509 | 6.5334] Mypa Road | Generator Z-Okwllm%
45 1t
Point
9.6482 | 6.5302] Mypa Road | Generator 7.5kw/220\;,.f5-‘----0|_1Z Z\Ab
46 sent
Point
7 9.6487 | 6.5309] Mypa Road | Firewood HeartH *—-3\%3&1
Point ‘
o 9.6488 | 6.5309] Mypa Road | Generator 7.5kw/220v/50Rz m
Point
15 9.6509 | 6.5335| Mypa Road | Motor cycles BT
Point
o 9.6479 | 6.5295 Mypa Road | Generator 11.5kw/220v/50H 3 Absen
Point
z
51| 26479 6.5293 MypaRoad | Firewood Hear 3 At
Point
Point s2 | 9.6492| 6.5314 Mypa Road Motor cycles 2 Absent
—
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53 | 9.6365 L.-SZGG Mypa Road | Firewood Hearth 3 Absent
" i i S

Point

54 | 9.6469 | 6.5264 | Mypa Road | Charcoal Hearth 2 Absent
Point

55 1 9.6469 | 6.5271 | Mypa Road | Generator 2.0kw/220v/S0Hz 2 Absent
Point :

56 | 9.6467 | 6.5265 | Mypa Road | Charcoal Hearth 1 Absent
Point

57 | 9.6472 | 6.5269 | Mypa Road | Charcoal Hearth 3 Absent
Point

58 | 9.6468 | 6.5264 | Mypa Road | Generator 1.5kw/220v/50Hz 3 Absent
Point

59 | 9.6473 | 6.5266 | Mypa Road | Firewood Hearth 3 Absent
Point

60 | 9.6471 | 6.5271 | Mypa Road | Generator 2 Absent
Point

61 | 9.6472 | 6.5261 | Mypa Road | Charcoal Hearth | 2.0kw/220v/S0Hz 3 Absent
Point

62 | 9.6474 | 6.5290 | Mypa Road | Generator 2 Absent
Point

63 | 9.6474 | 6.5266 | Mypa Road | Generator 2.0kw/220v/50Hz 3 Absent
Point

64 19.6475 |6.5268 | Mypa Road | Stove 3.5 Absent
Point .

65 | 9.6474 | 6.5267 | Mypa Road | Generator 7.5kw/220v/50Hz 2 Absent
Point

66 |9.6419 |6.5264 | Mypa Road | Generator 7.5kw/220v/50Hz 2 Absent
Point

67 |9.6418 | 6.5266 |Mypa Road | Charcoal Hearth 2 Absent
Point

68 9.6417 |6.5272 |Mypa Road | Stove 3.5 Absent
Point

69 |9.6419 |6.5267 |Mypa Road | Stove 3.5 Absent
Point
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35
point _..-—--—-"'""""_—___ road | Generator qbse"‘
72 |o.6424 65268 Mypa Rod . 2-Okw/220v/50; :
3
point __________________,___..-— f\b&en
o 5.6425 6.5268 [Mypa Road | Charcoal Hearth ] t
2
= 9.6427 6.5268 |Mypa road | Firewood Hearth B
3
75 [0.6428 6 5268 |[Mypa Road Generator 2.0kw/220v/5007 t
_ 3
76 [9.6431 6.5268 [Mypa road | Firewood Hearth T ey
‘ 3
point | m
77 [9.6432 6.5268 [Mypa Road | Firewood Hearth R
. " 3
point | m
77 |o.a3s |6:5269 [MyP2 Road | Charcoal Hearth R
Point : Abse"t
78 |9.6438 6.5269 |Mypa Road Firewood Hearth s
Point %
79 |9.6438 6.5270 |Mypa Road Firewood Hearth ——
Point %
80 |9.6429 |6.5277 Mypa Road Firewood Hearth —""-\
Point : -“\bSent
81 |9.6417 6.5285 | Okada Road Diesel Engine 14.kW/220v/50Hz
Point 1 Abseng
82 |9.6414 |6.5288 Okada Road| Firewood Hearth
Point > Aosen
83 |9.6411 6.5289 | Okada Road| Generator 2.0kw/220v/50Hz | 3 o
Point Yol
84 |9.6476 6.5277 | Mypa Firewood Hearth —
Paint Junction e
85 | 9.6472 6.5278 | Mypa Charcoal Hearth —_—
Point Junction S
point | 86 |9.6496 | 6.5219 | M
ypa Generator 1.5kw/220v/50Hz 1 Absent
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Junction

87 19.6471 |6.5278 [ Mypa Charcoal Hearth 2 Absent
Point unction.

88 19,6483 |6.5303 | Mypa Charcoal Hearth 2 Absent
Point | Junction

89 19,6502 |6.5326 | Mypa Firewood Hearth 3 Absent
Point unction

90 |9.6476 | 6.5276| Mypa Generator ' 3 Absent
Point unction -

91 19,6494 | 6.5314] Mypa Stove 3.5 Absent
Point unction

92 | 9.6413 | 6.5336| Mypa Stove 3.5 Absent
Paint unction _

93 | 9.6475 | 6.5278| Mypa Charcoal Hearth 2 Absent
Point unction

94 | 9.6476 | 6.5271] Mypa Road | Generator 2.0kw/220v/50Hz 3 Absent
Point

95 | 9.6477 | 6.5269 MypaRoad | Charcoal Hearth 2 Absent
Point '

96 | 9.6473| 6.526] MypaRoad | Generator 2.0kw/220v/50Hz 3 Absent
Point

97 | 9.6472| 65264 MypaRoad | Firewood Hearth 3 Absent
Point

o8 | 9.6458| 6.5271 Mypa Road Charcoal Hearth 2 Absent

68



s ‘ _ tics nd_ﬁducﬂ-tioﬂ Most'mCdj’ﬁommc_as}lﬂughum’ 20 1
hemar=="" e,
Tﬂhnqlogﬂbmt; S LBYET Of Carbon MO“OX

St iqueé r Minna
Jﬁ“maI’O;tion of unid Level Map fo
cré

-

cal [nformation System also know, 4

h Gls .
G: A GeograP gigitally reproduce e_md analysel the feamrés is v
Concept 0 hiCh is that take lace On_lt. It doesn't rea”y M S DTQS 0
mwaﬂ he events ace, B multinational conglomerate ter "

¢ surfac® & cmall _bu51 véry important factsstandout: d

raphically referenced anq M
: ion Wl" be geog ;
geparte" T tneinfOMe e has, the harder becomes to mang
info

information in cj _
to 70% of all in circul
them:  ind that up it is now clear that GIS must bemm'

eographical information. Unlike g, $
Od cision-T2 in 1 GIS can Understand the conceptofIor_atiOn_GIS_thEr
in deCb™ 1 ndling 100"

. i ing and displaying ge 9183
nforme bl o assembwé-r;?édmggl_cg!jxlfattlogtheir |oc%tion)? e r?hpg"call et M
system COP< " yata ident! _ s e e,
aformatot n databas® o SL‘thh) e ?ts c?flfe ddséatkst'cm analysiech“omtf
regrates O™ 0 dgeo raphic analysls enefl red by maps, pray: _swithth,r
in - yalization an ng personal and the data that gq i, Itione, U

' cludi ti Ney
unique > including opera . ot 4
tal G535 i asily calculate emer )
to omergency planning to eastty gency res‘:’oﬂswgst‘*‘m.

fa natural disaster. i :

r

dy Area
s alogue Map of Stu -
D'g't'saé'ig;?i:;tg?* " aiimpnﬁcation process that converts all spatial daty toany

d by a closed, complex|; Point
- (e.q., astream), @ polygon forme d, complexline (e g, - &4,
3 w?g)é ;lllg?g(izfaﬂon reduces all spatial entities to these simple forms becaye. lakg)
agrid cell.

0
““torei IS database cannot readily recognize ©they
Sl lnﬁzzr?g?g;?gja?nple, we cannot enter the entity%'llakenIc ?r?tt(;l;eélofemiué
i h:r[:;:?e??ﬁe spatial data coordinates for the lake's shoreline as a po| S.
;Vt‘:ributes of the lake will be gntgred into the GIS database and will be associateq \witirxthE
polygon. Following the digitization of map features, the user completes the Compilane
phase by relating all spatial features to their respective attr!butes, and by cleaning upann
correcting errors introduced as a result of the data conversion process. The eng f@Su\tsndf
compilation was a set of digital files, each accurately representing all of the spatia al?d
attribute data of interest contained on the original map manuscripts. These digita fis
contained geographic coordinates for spatial objects (points, lines, polygons, and el
that represent mapped features. Although we conceptualize the GIS as a set of registereg
map layers, the GIS actually stores these data at a much more primitive level. The
digitised map of the study area on ArcView3.3 is shown in Fig.3.

VQOH 4 Late[ |

69

.
L " W

R
t"‘ﬂ

i
Ch .
Qlluti
W



Fig.3. Digitised map of study area

Creation of a Database and Carbon Monoxide Pollution Layer Map
ArcView3.3 Platform

The conventional database contains rows and columns, geographical
coordinates of the locations of noise, sources of noise, rating, noise level, and

pollution status (see Table 1). This same dataset on the ArcView3.3 is shown in
Fig.4. ‘
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Fig.4. Database of study area on ArcView3.3

The database Was inputted and hot-linked to the spat;
1al data

coordinate). Colour coding was specified wh
_ ence red dots mdiCatep Dy

pollution and green dots points indicate insignificant pollution |
the process of hot-linking the database and the digitised m EVels. The oSy
produce the pollution status map is shown in shown in Fig.5 dp on ArcView33ﬁtL
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G

Fig.5. Result of hot-linking the database and the digitised map on ArcView3.3

to produce the pollution status map
Presentation of Carbon Monoxide Emission Layer Map

The COemissionlayer map for Minna is shown in Fig.6.
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Fig.6. The Carbon monoxide emission layer map for Minna
Results and Conclusion

All of the stations of interest occupied for this Project wor h
Shoy

: ng fy
the green dotted colour coding. However, from Fig.6 we see that the ma};
I

neighbourhoods of Minna township like Chanchaga, Maitumbi, Minng Centry
Bosso, and Tunga have high green dot densities because of the high residen
density of those areas. It also observed that the green dots are spread over he
central region of Minna territory corresponding to residency patterns.

insignificant level of ambient concentration of carbon monoxide, explain
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The insignificant values of carbon monoxide observed for this work is due
to the fact the nearly all of the sources surveyed were outdoor sources that
encourage rapid dispersion of the CO gas in the atmosphere. Nevertheless, the

final pollution map is a perfect guide to the overall air pollution trend of Minna.
Recommendation

In spite of the fact that CO pollution is absent in all the household
surveyed in Minna, the study group members recommend that public health
awareness campaign should nevertheless be initiated to better educate the
populace on the hazards of over-exposure to combustion products.

The result of this study is actually futuristic in its outlook, thus it is strongly
recommended that a GIS host platform for Minna be created so that the

interactive nature of the carbon monoxide pollution map of Fig.6 can be fully
exploited.

Itis also recommended that novelty studies of this kind be replicated in
the major towns and cities of Nigeria.
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