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/11 ,,,t,,111nrc ""'' 11itmlt' c1111r,·11r 0 / 1t1i11 11•,11,·r ,\'/111111/1·,1· 11•/1/,/11 ti,,• 1111/i111 of 20 J. 11 , f,11111 ,1,,. J.1" 1-//111111,11 .11,11io11 llf, • /,ll{I, bur 
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INTH0l>lJCTION 
Gl11hally, ga~ na, ing i:-. 011c of' !he hnll e:-.1 tlcl>ated 
cnvi1unmrn1al issues cunc11tly antl i11 Ni geria11 oil 
prnuur ing Niger Della in parliculur. Flari11g i:-. lhe 
conlmlbl burning of 1hc ga:-. associalctl wilh oil 
pruduc1ion. Flaring i:-. a 111can:-. of eli111i11:11i11g gas when 
the Vl)lumc is i11:-.11flicic111 in lcnns of recovery antl 
rollcc1ing it would Ii· u11econ<Hnical. Gas nuri11µ i:-, a 
~crious contribulor to acitl -r:iin, the i111pacls of which arc 
alreauy bring kit i11 1hc Niger Delta region in terms of' 
vcgclalion tlaniag • (l'f:rlc I), corrosion a11tl caving-in of 
roofing shcrl s (l'l:rtc 2) anti clcalh of aquatic lives (Plate 
J). !\rcordi11g t!l I l I. alim11 f 15 billion cubic mclcrs of' 
:;_sare Oared every yc:rr worltl -witlc. Similarly, [21, 

111.ccrtaiiwd thal i•a 1, llar i11l' i11 Niv,cr Della had 
c!lllll ih11t ·d 111111 c l'.' cc11h11u,e 1•.a:, · 1, 111 lhc atmll~pherc 
IIHH C 1ha11 all ol hcr :-,,,11rcc, i11 S111>.Sah;11a11 Africa 
('rn11l1i11(:d. Oil production 1r1 Niucr l>clla l>cgan over 50 
y •;111, a1•.11 anti 1-,1 1 c.Jid the praclice of flaring associated 
gns. 111 cl •vcloped c11111111 ici,, the a1,,oe ia1cd gas is re-
i11jc ·led i11111 lhe gniu11d while in NiJ'.CI ia it is burnt off 
inlo the at1110~1phcre wi1ho 111 c1,11~idering the 
c11virom111.;11lal and hcallh i111p:rcl. IJe:,pile regulations 
i11trotluccd more than 20 year:,, ago hi outlaw the 
practice, rnw,t as:-,oc ialcd gas ar~ flared hy th~ oi l, 
t:rnnpanic1,, caw, ing local pullut1u11 aml conlrrbutrng to 
climate change 1.1 . 
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Plate 3 : Death of aquatic animals in the rivers in the area 
due lo acid-rain caused by gas flaring 
According lo an interview with a village he.td, from one 
of tJ1c local communi1jes living around tlie gas flaring 
station. the unpleasant smell. roaring noise and intense 
heat emanating from the gas flaring are dehumanizi.ng as 
many of them are now suffering from skin diseases. 
cancer. ear problem, respiratory problems such as 
asthma and bronchitis. He confirmed that these diseases 
were new to them and are possible caused by continuous 
flaring of gas in the area. The impact of gas flaring on 
the environment and health of host communities in Niger 
Delta, Nigeria is of great concern. In view of the 
economic activities domiciled in the region, it becomes 
imperative to undertake a comprehensive study of the 
effects of gas flaring on the water resources of the area. 
This study was carried out in order to assess the impa1.:t 
of the gas flaring on tlie quality of rain water, surface 
water and groundwater in the vicinity of two 
representative gas flaring stations in Eastern Niger Delta 
within a radius of 40km centered at each station. 

I\IATERIALS AND METHODS 
Physiography, Geology and Hydrogeology of the a~; 
The area is a low land and characterized by two d1511• 

seasons: a dry season (November to March) and ~ai~Y 
season (April to October). The study area is underlain d: 
the coastal plain sand of Miocene age (Fig.I). The ~Ill al 

• ·l'. of region 
area 1s underlain by unconfined aqu11_er . direct 
extent. Recharge into the unconfined aquifer 15 by of 
· fil · " · ·s made up m I trat1on of rainwater. The 1orma11on 1 . cl•Y 
I'.. • d 'th minor 1nable, fine to coarse grained san s wi . roUS 
intercalations [5]. It consists of water-beanng;/° frOtll 
and highly permeable continental sands. Recor s iabl~ 
drilled boreholes indicate shallow gro~dwa~~rauliC 
while pumping test analyses show hig~ •vity ,,_i 
characteristics in terms of yield, transIJl~.

51 
seeriolll 

storativity. Petrographic study on several ~;ofaJll~ 
[5] shows that quartz makes up more than 9 s~l pfail' 
sand grains. The general thickness of the: c;~ rn {61· 
sands is variable and ranged from 180 m t~t\\,et'n 1ft 
The annual groundwater recharge ranged()() f1111l [71 
and 30% of the annual rainfall of about 25 
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· !! all ' • ~ui11P','" er-'~ ~:.11nples cum prising of '20 groundw.1ter samples, 10 rai 11 wntcr sa1t1plts and 8 ~111 1111: wait· , t,a111pl 1- v.'!' 1 • 

\ \ll':~'~J and analyz.eJ . All the samples w~re preserved by refrigeration and analyzed within 24 lu>Ut . 111 colk ·tiPII '1 lw 

, .. ,11,.tt •ere .:arricd out in accordance with I 81, standard for nm1lyzln11 wntcr and wa~te water. The pliy 1 11I p,11 u111 ·
1
c

1 ~ 
.,11.11) 5~5 11 d ciivit)' were determined on the field Ubin g n Oolh;n\.:amp pH meter and llach rnml111.:1ivity 111c\c1 WI'/\ ,IOU 

Jnin u . . . , . 1 tl · 
pl\ ·111 

1

dcl rc~pecti vely. The coord111ates of each samples location wa~ taken u~i n[\ the global pu,111u11111 • r,yht 1
11 

0
111 1

< 

N1pl tnl -ed to generate the digital terrain model of the area overlap with the cont11ur map um! ti' n11m.lwatcr now 
J.11,1 ,, a~ u~ . 
J,rrcuon (fig. 2). 
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RESULTS A1''D DISCUSSION 
The mean concentrations of some of the parameters 
analyzed are shov.'Il in fi gures 3 and 4 while the scatter 

plot and corre lation graph of the different water sources 

analyzed are illustrated in figures 5 and 6 respecti vely. 

The effect of gas fl ari ng on the quality of the water 

sources was stud ied usi ng hydrochemica l data from 

water samples in the vicinity of the gas. fl aring stations. 
The conc entration o f the major anions (bicarbonate, 

sulphate and nitrate), temperature. conducti vi ty, heavy 

metal content (HM) and total hydrocarbon content (TH ) 

increase appreciable in the vicinity of the ga~ fl ar ing 

statio ns and co nsiste ntl y decreased away fro m the gas 

flaring points (Figures 3 and 4J. T heir enr ichment in the 

water sou1ces may be attri buted LO the ga fl :i ring 

ac ti\ity in the area [9 , I O]. The rai n water l!a mple!> , how 

co n en ratio n and var ia ,on trends :-. imil;i r to th1> c nf 

urface v.a ter and grnund v. atcr ( f-ig.3 ). Thi.! 

concen rauon:; o f pH. mrll',turc u ,n1cnt (Mr) ;i r u 
bac ter ia count , H l v.ere lov.e,I al \ 1 ini1 , I 1hr r.1, 
narir1 • .1t1n n:. bu increJ -;c:; a1,1,a; frr,m lhc fJ, nJnng 

,,nt ·, T e ,nuea cd acid1t) 1r rhe ram ..,.Jte r in he :C:J"' 

rtrlt' ,tatinn\ lr.J\ e re p«n 1h.k rir rh-: 111 pl! , - '21 

·1 l L .. ; akcn !.1r a•;,Jy hi.'. ,I O lflf 'l ti l ) '\ 

'.C In, l< •IILLnl1a ilnn nf 

0 

MC and BC can be attributed to the inc:~ tr:: 

emanating from the gas fl aring s:..-iuon. Such •~ 
(elevated temperatu1e) m3y be capa_bk of drying l7 t:: 

soil moisture and ki ll the b:icteria in the will .:a 6 

bacteria cannot withstand high te mperature (Fig .. J). 

The si mil:i ritv in d i tr ibution p:ittem of th e t -
• C 

constituents fro m the d ifferent water sour (Fig ·' 

the vicinity of the gas fl aring ui tions lS 1 (' 

indication that that the e nrichment of th .... ~ _ J 

assoc iated \\ ith the: c:o as thri n!! a ti, it) . A ,;-rp,:. ' - ,_r ... 
the d i tri bution pattern (Fig. 6) and the P j-..,- · 

d irection (Fig . 2) re, e:iled a triling , 1m11 n~! Tb',.: 
fl :irin t ~latin n m ·crl1c!- a !!JOund al r r..:h~-r :: ~~; ~ 
the d irel·t11 in n f the dc:.:reJ, in" i(•lil• ,.,,., · -,:: · ,. 

• C: '"J\i:•· 
PMJ llt:1 111 the d ire ·t 111n nl pmunJ , ;11 t1 '" . 

~I l ~J flt• j -

d1 <.c har ·c: 1<111c Thi~ 1t"IJli.1n,h1'1 , ... , n in ' , ,, : if"I' ... 
ITT<l\cmcnt 11f l·nnt.1minant, 1Tl !.H, • · • 1. • 
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CONCLUSION AND RECOl'\IMENDATIONS 
Thi !)tudy has clearly demonstrated that gas flaring 
constirutc a major i,ource of w:i ter pollution in the oil 
producing area of Ea. tern Niger Delta, Nigeria. The 
i, i nature arc felt in hea vily on the water sources in the 
ure:i . The <.li ~pel'l) iun of the enriched contaminant is 
heaviest un the dire,·tion o f the g:rnundwatcr flow but 
rcdut·cs un the oppw, ite t.lircctiun. The tlcterioration of 
the water r~ource in region will continue c;,;ccpt :in end 
is put 1u •as flarin • in the re •il}n. Evaluation of the 
impact uf •as flaring 011 plants. ~oil and air shoul I be 
untlertukcn in the :111: a in lmkr 10 have compn:hcmivc 
ba1>clinc inform:1tion 011 the i111p:ic t of ra~ tlann' on the 
cnvirunmcnt. 
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