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ABSTRACT

Gasflaringiscommon in the oil and gas sector of the Nigerian economy and
some other economies in the world without many people being aware of the
full impact of its consequences on plants, micro-organisms and the environ-
ment at large. Thisstudy investigated the effects of gasflaring on thefollow-
ing parameters. soil pH, soil moisture and the nitrogen content of plants
using soil and plant samples collected from three different flare sites (namely
Ughelli ups, Sapele flow station and Amukpe flow station) and one non-flare
(namely M osogar flow station) asthe control. Theresults of the study showed
that the parametersinvestigated were all negatively affected to some extent.
Statistically significant differences (p< 0.05) from the control were observed
inthe nitrogen level s of theroots collected from the three different flare sites.
Except the shoot of the plant collected from Amukpe flow station, al the
shootsanalyzed from theflare sites showed significant reduction (p< 0.05) in
their nitrogen levels compared to the control. For distance of 200m from the
flare site, no significant difference in soil pH was observed for al the three
different flare sites studied. For distance of 500m fromtheflare sites, Ughelli
ups and Sapele flow stations showed significant difference (p< 0.05) in their
soil pH compared to the control. Only Sapele flow station showed significant
difference (p< 0.05) in soil pH compared to the control, for distance of 750m
from the flare site. There was significant reduction in soil moisture contents
of Ughdlli ups and Amukpe flow stations compared to the control for the
distance of 200m from the flare site. For distance of 500m, no significant
difference (p< 0.05) from the control was seen in the moisture content of all
thethreeflarelocations. For distance of 750m, Ughelli upsand Amukpeflare
sites showed significant reduction in their moisture content compared to the
control. It was observed that the negative effects of the flare decreased with
distance fromtheflare sites. © 2011 Trade Sciencelnc. - INDIA
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INTRODUCTION eousand particulatematter intheamosphereisreferred
toasair pollution™. Thedeterioration of the environ-

Thepresenceof unacceptablelevesof foregngass  mentd qudity, which beganwhen manfirgt collectedinto
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villagesand started utilizing fire, hasexisted asaserious
problem under ever increasingimpactson exponentidly
increasing populaionandindustrid society. Gasflaring
whichisthecontrolled burning of naturd gasthat cannot
be processed or sold, isone of the causes of environ-
mental andar pollutions Itisasotheprocessof burning
off surpluscombustiblevapour from awell, either asa
meansof disposd or asasafety measuretorelievewd |
pressuré?- Gasoccursintwo forms: (i) Associated gas
(AG) whichisather dissolvedinandisinvoluntarily pro-
ducedwithoail, or lyingontop of theoil inacombined ail
and gasreservoir and (ii) Non-associated gas (NAG),
whichisinreservoirscontaining gasonly. Thecompo-
stionof naturd gasvariesdependingontheorigin, type,
genesisand location of deposit, geologica structure of
theregion and other factors?.

Theimpact of gasflaringisof loca and globa con-
cern, the main components include carbon dioxide
(CO,), methane (CH,), nitrous oxide (NO,), water
vapour and sulphur dioxide (SO,). Carbon dioxideand
methanearethemain green house effect gasesand have
been confirmed to raise global temperature by about
0.5°Cwithinthelast century™. Typical gasflaresin
Nigeriaoil fieldsarelocated at ground level and sur-
rounded by thick vegetation, farm land and village huts
20-30mfromtheflare. Thereisagreat physiological
impact on crops planted inthevicinity of theflare. It
has been reported that there could be about 100% loss
inyield of cropscultivated 200m away from theflares,
45% lossinyields of crops 600m away and 10% loss
inyiddsfor cropsplanted 1000m away®. Withadaily
crudeoil output of about two million barrelsaday, Ni-
geriahasover 200 gasflare sites, some of which have
been on continuously for over twenty years®. While
about 22 billion standard cubic feet (SCF) of natural
gasisproduced daily, about 75% of itisbeing flared
which equa sabout 25% of the United Kingdom’s total
natural gas consumption and isequivalent to 40% of
theentireAfrican continent’s gas consumption in 20011,

Thisstudy isaimed at investigating the effects of
gasflaring on plantsin the Niger- Deltaareawith re-
spect to thesoil pH, soil moisture and the nitrogen con-
tent of the plant.

EXPERIMENTAL

Samplecollection
Thesoil and plant sampleswereobtained fromthree
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land locations with flare (Ughelli pump station-ups,
Sapel eflow station and Amukpeflow station) and one
landlocationwithout flare (M asogar flow station) which
isthe control. All these stations arelocated in Delta
date, Nigeria. The sampleswere collected 200m, 500m
and 750m fromtheflareat each Ste. Somesoil samples
werecollected and air-dried for pH determination. The
s0il samplesfor moisture determination wereused im-
mediately to avoid loss of moistureto theatmosphere.
The plant samples(shoot and root) collected weredried
for three days and ground to powder before use.

pH, moistureand nitrogen deter mination

The pH was determined using pH meter whilethe
s0il moistureand plant nitrogen weredetermined using
the method of Pearson!™.

RESULTS

Theresults of the pH values of soil samplescol-
lected at thedifferent sitesare showninFigure 1. The
mean £ Standard Deviation of the three flare locations
for 200m, 500m and 750m were 5.17 £0.86, 5.23 +
1.16 and 5.23 + 1.05 respectively, while that of the
control was6.63+ 0.06. Statistical analysis showed
that Ughelli vscontrol; Sapelevscontrol and Amupke
vscontrol areal significant (p<0.05).
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Figurel: pH valuesof soil samplescollected at thedifferent
sites.

Figure 2 showed the percentage moisture content
of thesoil samplesfromthedifferent|ocations. Themean
+ Standard Deviation of the three flare locations for
200m, 500m and 750m were 17.00 £ 1.73, 24.00 +
2.65 and 34.70 + 0.64 respectively, while that of the
control was42.00+ 2.65. Statistical analysis indicated
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that Ughelli vscontrol and Amukpe vs control were
significant (p<0.05) while Sapel e vs control was not
sgnificant (p>0.05).
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Figure 2 : The percentage moisture content of the soil
samplesfromthedifferent locations.

The percentage nitrogen content of plant materias
(shoot and root) obtained from thedifferent Sudy loca
tionsareshowninFigure 3. Themean+ Standard De-
vidion of thethreeflarel ocationsfor root and shoot was
2.31+0.51 while that of the control was 3.20+ 0.07.
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Figure3: Thepercentagenitrogen content of plant materials
(shoot and r oot) obtained fromthedifferent study locations.

DISCUSSION

Theresultsof the study showed that whilepH val-
uestended towards neutral as the distance from the
flareincreased. It isevident from theresultsthat mois-
ture content increased with increased distancefromthe
flare. That meansasthedistancefrom theflaresitein-
creased, the percentage moisture content d so increased
withit. Theseresultsarein line with the work done
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previously by Nwaugo et al'®, who reported increas-
ing pH valuesfrom 4.0to0 6.3 asthedistanceincreased
from 10 to 200m and moisture content of 18 to 33%
for the samerange of distance.

Thenitrogen content increased withincreaseindis-
tance. This result agrees with the study done by
Okafor!®. Hereported that no vegetation wasobserved
inareasdirectly surrounding flare sitesand that soot
from ol der flameswas al so known to damage adjacent
vegetation. Itisalso widdly believed that flare nega-
tively affectsthe growth and survival of micro-organ-
ismsincluding nitrifying bacteria. Thisissupported by
Nwaugo et al'®l.

Soil moistureand pH areimportant factorsin crop
production, and anything that negatively affectsthem
will havedire consequenceson crop production. The
reduction in moisture content of soil canmake soil par-
ticleslighter and proneto been blown away by wind
which can aggravateerosion.

CONCLUSION

Theresultsof thestudy have shownthat gasflaring
should bedi scouraged asit devastatesthe environment.
It canevenlead to hunger intheworld sinceit reduces
cropyield and thisisunfortunate at atimewhen more
than 800million people around the world are on the

hunger lidt.
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