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ABSTRACT.

Groundwater 1s the main source of water
supply to most of the communities within the
catchment area of Otamin River. Evidence of
stress in the groundwater system has
necessitated a search for a source to augment
groundwater abstraction and reduce the stress
on the groundwater system. The hydrological
and physico-chemical characteristics as well as
the microbal load of Otamiri River were
evaluated at two stations to determinc its
suitability as a source of water supply.
Hydrological and hydrodynamic
characteristics of the River were determined at
two stations for both wet and dry seasons.
Water samples were also collected at the
stations for analysis using standard methods.
The sampling stations were located across a
stretch of approximately five kilometers of the
niver. Water depths were determined using a
graduated hollow metal pole by taking average
of dips at measured intervals across and along
the river while surface flow velocities were
determined by timing a tennis ball released at
poinl and allowed to travel
downstream. Results of the depth
determination showed that the station at
Umuechem was 2.742m deep while that at Isu
was 2396m deep. Discharge analysis and
scasonal vaniation in volume and size were also
in the same order. Water velocity was higher at
the station al Isu (0.86m/s) while the velocity at
Umuechem Station was 0.29m/s. At all the
stations, the water temperature was uniform at
27°C in both seasons. Heterotrophic bacterial
load was at acceptable level in all the stations.
However, Total Coliform Bacteria and Faecal
Coliform Bacteria were high; exceeding WHO
acceptable limit in all the stations. Values of
Total Hardness of the water in all the stations
show the water to be soft in both wet and dry
seasons. The concentration of Ca, Ph, Mn, Cl,

known

NO3, SO, and pH are within WHO acceptable
limit for all the stations in the two scasons,
However, the concentration of Mg and Fe
exceeded WIHO stipulated lLimit with iron
concentration ranging from 0.05 to 3.89mg/l.
Alkahimity values for the water is uniform at
0.05mg/l. BOD for the stations ranged from 0.2
to 6.5mg/l. Dissolved Oxygen vaned from 0.4
—9.7mpg/1. The result of the study showed that
the station at Isu with a discharge rate of
972.34m’/s (84,010,176m’/d) demonstrated
suitable hydrologic and quality characteristics
to serve as a station should Otamiri River be
considered an altemative source for waler
supply 115 the catchment communities.
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1.0 INTRODLUCTION.

The guantity and quality ol 0 naton’s waler
resourecs Is positively related o ccononue
well-beme ol s people and healthy coastal
ceosystemns, Port Harcourl, a cily in the Niger
| }elta lionses the aperstionad headguaners otali

al the ol and gas prospecting and producing
comparies in Nigerta: There is invarably an
upsurge of inhabitants who work dircetly in the
oil indusiry or whose businesses  provide
support services o the ol and gas industry.
supply  tacilities

apparently  did not envisaee this scenano,

Carly plinners of wato
Subscquent governments also did not see the
need 1o match the population increase, and
with
provision of water supply facihtics, If any

subsequent rise o waler  demand.
projection for inereased water demand was
made ot all, the population mercase  far
outweighed such projection. As aresult, there 15
a prass deficiency i public waler supplies o
mast parts of Port Harcourt metopolis, In
renction 1o this, houscholds resort o privale
sources for then daily water needs. The most
common of such sources s shallow water
borcholes ofien completed into the alluvial
deposits or Orstagquilzral the Bemn Formation,
Thi clusier of such borehales all completed to
ahoul the same depthos feared o have putsome
stress on the shallow aguifer systems ol the
AR
attercdant increase in populstion and hence

area: urbanisation  increases with the

waler Jerninid, more shallow horeholes are

dritledl oo akaly basis resalling e over

dependence on aroundwater as the sourece of
Apart [rom the of
constrction of the borehules, the quality of

water supphy cusl
arcunmdwater delivered is i doubl as the water

s naiural state

is often notpalable in i unire
Yol the heascholds could ot he bothered s
fomigr sis thiere 1< water toarmk! This siuation
vave rise o the peed o diversily tie sourees of
waler supply Wi anime pariy ol Pori Hareount

nietropols et anly W oreliese e hydiaelic

wiplssn ilat iy prosade an

i st semder bt

E

foor which

et s unperalive, here aren few surface

Meroalive mw woler  §ource
sl water bodes nand around Pert Hareourl
clras Nuvwoghanver bur they run through the

svand ther pollotion loads are very igh.
Uhziicnn River drams maindy the hicterband and
5 mueh dess affected by anthropogenc
luences, This study altempts 1o evaluate 18
suftabibity: for water supply to its catchment

COMTnties,

1.1 DESCRIPTION OFSTUDY AREA

The Ouunid River, a over in 1mo_State.
Nigeria s named after O Mivio a deity 1n
Ieboland.. L orginates in the highlands around
Egbu and runs southward past Owerri,
draining  through Nekede, hiagwa,
Olokwullmoise, Mobirichs
Uinuaowo 1o Qsurnlsu and Umuechen in

e

Etehe, Rivers State. from where it flows

I=rinhadao, ard

it the [ Wiver at Uimebilo Ravers State,

{Figure 1)
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[t 15 a nucro-watershed ol the greater Imo river
hasin. With « length of 105 kilometers
Otamiririver 15 the principal thbutary of lmo
Ruver, Previous studies showed thar the river
has an average Now of 1.7m34% in the rainy
scason (Sceplember — Octabery and  about
34Ami’s mm o the dry season (November to
Febroary) in Owerrt Urban, The total annual
discharge ol the Mamin is about 1.7=10"m’,
with 22percent of this (3.4 x 10m') coming
fronn direct runoft from ramfall, s figure
canstitutes the safe vield of the river (Eeboka
and U, 1983). In Ohweerrt urban, the depth o
walet varies [rom 15 to 35m (lbe
Njcmange, 1998)

and

2.0 MATERIALS AND METHOD

Pwo sampling and measurement stations were
established along Otamirt River in Fiche fand
betore 1t jeins with lme Raiver  around
Umuchule, a distance of 5 km. The measuring
stations are: (Manuririver at lsultche, and
(Mamin niver at UmuechemEBtehe. Sampling

for water gualiy analysis and measurements of”

hydrological and  hydrodynamic  propertics
were carried oul on g monthly hasis for 12
months covering both ruiny { April - Septentbe
20097 amul dry seassons{ Cctober - March 2010
2.1 Determination of
hvdralogicallhyvdrodyouamic parameters
For the measurement ol water velocity, a timed
temimes bl released ol known point
upstream pnd allowed o Irve] downstreanm.
The ime taken by the wanis ball (0 1o travel the
dislance (LY wos messured aod the surloce
vilocity seas ealenboed as N = Lo
{Edobithy [URT)
poinl where the reach o
aniform [low
disturbanees,
River was detenmined b mcasuring the depths
Wy water bed pe b séfics. o
stream, This lizure was mnftiphed by the wadih
ol the stream within each segment represented
by the depth measurement. The arcas were
simmed (o determine the entire cross sectionad
arca. Measurements of water levels and volume
were made m both rainy and dey season I a
particular focation, seasona] variation i waler

Wils

(ol

| he bl wias released ae i

e Rt weis strdiglhil

i | oz d Tl =
L I I TS o Y Y B L

IR LA o

Fhes erossssectionad dgeeanl e

¥ I“-il!lx dicfs s he

L

level was measured relative to a fixed point
using a staft pange, o riewd motal plate
sraduated in merers attached o
backing and located in a part of the stream
where water 15 present even at low flows,
During installation, the stalt gauge was related,
by survey, ta a fixed relerence (coo, a bridge
deck) so that the clevation of the paugze can be
checked periodically and ye-established il 1t has
been disturbed. Seasonal variation
measurements were taken by simply noting the
of the water surface on
thegraduations ol the staff panee per scason. A
graduated  hollow metal pole was used 1o
meastre the depibe ol the river.

wocinne

clevation

2 Colleetion  of water Samples for
Analysis

Water samples for
were collected en procsrenlized 100m hottles
with stoppers  attached
sample, the stopper was removed with the left
hand while the bottle was held in the right hand.
The bottles were tilted and faced in the
direction of water current. When the bottle 2o
lilled, 1t was corked under the water. Samples
tor anulysis of hssalved Oxvoen (1303 and
Biolopieal Oxvegen Demand (BOD) were
sepitrilely collected on pre-steribized brown
bisttles. -The oxygen in the 1O comtainers was
Hxed onsite by adding 1.2ml cach of Winkled's
sulution Aand B. The DO and BOD contamers
Wee |]|L,‘T|_ LAY
tuken w laborstony. Water samples for athe
phesico-clliemical parameters, were collectod
bires plustic containers forp the sanns
statioms and sent ranednately o the Inboraion

5 alf the sannles

Bactenielogical analvses

To collect  waler

S owtly Ahaomuaom Bl and

with 2
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Solids,
salids: Total Hardness,
[hssolved  Oxyeen,
Wiochenycal Oxyzen Demiand, Tron, Caloium,
Masnesium,  Phosphate,  Nitrate, sulphate,
Chloride and microbiad ponudation.. These
amalysars were earcted out b the laboratory of
the: Institute of Potlution Stedies, Rivers Staie
University o Soienee and Technolosy usie
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standard methods.

3.0 RESULTS AND DISCUSSION

3.1 Hydrological/hydrodynamic
characteristics of the river

Table | shows the results of
thehydrological/hydrodynamic parameters of
Otamiri River at the different samphng
stanans.

Tahle .1: lydrologic/Hydrodynamic
Parameters for Otamin River

i3 Microbial Characteristics.

The laboratory results for the microbial
~haracteristics are shown in Tables 2 (for rmny
season)and 3 (for dry season). WHO (1996 sct
Acceptable Limits {Surface Water) for these
parameters as follows:  Total Heterotrophic
Bacteria 0 — 100 in 10 cfuml’ Total Coliform
Bacteria 0 — 10 Coliforms 100ml " and Faecal
Coliform Bacteria, 0 Coliform 100ml

Table 2: Rainy Season Microbial Populations in
Water Samples from the stations

SN Sampli " Dep  Area  Veloci  Discha
o ng th [ml] ty rgc

Station (m) {m/s) (m'/s)

L, Umuech 274 14140 029 41760
eI 2 01

2 Istl 239 11280 086 7234

) s 4 .
3.2 Seasonal variation in river stage

The variation in river stage at the two stations
showed that water level was highest in the
month of September in two stations with the
level at Umuechem station being greater than
that at lsu station, (figure 2). This can be
explained by the heavy ranfall recorded i that
month, Temperature of water at the two stations
was uniformat 27°C in both seasons.
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Table 3: Dry Season Microbial Populations of Water | i) Mangancse
Samples from the stations Drv Season
I = 2 "y
“onth Sampling | Total Total Faecal a0i6
Statios | Heterntruphic| Coliform Califarm '
Hacieria Bacteria t.ﬂ‘:;ﬁl’ii:‘ 0014 -
1 v | (MPN imdex ! ex
(e 10 cTuml’) 100mr") 100} K 02 —
November{Umuechem| 10 0 8 Mg/l 001 -
OLE
Ism 11 " ] e
December |Umunechem| 13 ] [ 0.004 -
CO03 e
Ism 18 10 (]
¥} T y 7
Janaary |Umwsechem| 9 L] L] ) ) e
Q\'-' +\5" &" \.@9’ ié“‘ .w\‘:':'
Jisu b | 10 L] Month
February {Umucchem| & L] 0
Wet Season
Ism 18 i o i 0.14 = 2
March Umnechem| 3 10 ] 012
Ta 0 5 4 Mn L
0.08 i — Lhmechem
: 0.06 J__ E —l5u
The results show that in most months of the '
: ) E : . 004
ramy season, Total Heterotrophic bacterial 5
population was within acceptable limit in the 0.02 +
stations while Total Coliform Bacteria and o et S
Faecal Cnh_ﬁ:&rm Bacterial Inf':d:_a were _hlghpr Q{‘\ @,ﬁ RIS
than WHO (1996) acceptable limit especially in T ¥ UL o

Isu station. The dry season bactenial load was
different. Apart from the month of November
where the rainy season pattern was maintained,
the results for the rest of the dry month showed
the Heterotrophic bacteria, Total Coliform
Bacteria and Faecal Coliform Bacterial loads
were within WHO acceptable limits except in
Isu station where the Faecal Coliform Bacterial
loads were also high in the month of March.

34  Physicochemical Parameters.

The results of physico-chemical analysis
showed that the concentration of total
hardness, phosphate, magnesium, calcium and
sulphate were uniform in both seasons at
3.8mg/l, 0.05mg/1, 0.5mg/1, 0.8mg/1 and 1mg/l
respectively. The seasonal vanations in
concentration of manganese, alkalinity, BOD,
Chlorine, DO, Nitrate, pH and iron are shown
in figures 3 - 10.

Month
Figure 3: Seasonal variations in concentration
of Manganese at the sampling points.
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Figure 5: Seasonal variations in BOD at the

sampling stations.
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40 CONCLUSION

Otamiri River has been studied at two different
locations for possibility of use to augment
groundwater supplies to the adjoining
communities, The study was carried out in both
dry and rainy seasons. The result shows that the
river is deeper at Umuechem (2.742m) than at
Isu {2.396m). Discharge and seasonal variation
in volume were in the same order. Water
velocity was higher at Isu (0.86m/s) than at
Umuechem (0.29m/s). At al] the stations, the
water temperature was uniform at 27°C in both
scasons. Heterotrophic bacterial load was at
acceptable level in all the stations. However,
Total Coliform Bacteria and Faecal Coliform
Bacteria were high: exceeding WHO acceptable
limit in all the stations. This could be due to
direct disposal of wastes into the river. Values of
Total Hardness of the water in al] the stations
showed the water to be soft in both wet and dry
seasons, The concentrations of most physico-
chemical parameters were within WHO
acceptable limit in both dry and rainy seasons
although Mg and Fe were high. Alkalinity
values for the water is uniform at 0.05mg/l.
BOD for the stations ranged from 0.2 to 6.5m 2/l
Dissolved Oxygen varied from 0.4 — 9. Tmg/l.
However these quality deficiencies can easily
be corrected by any standard water treatment
plant.

The results further showed that Otamiri River
can actually serve as a raw water source for
semi-urban water supply. The station at Isu, with

discharge rate of 972 34m'/s
%4,010,176m /d), demonstrated suitable
vdrologic/hydrodynamic characteristics to

i| #erve as a location for the raw water intake

siructures.  However, the water in its present
state 15 unfit for human consumption. Treatment
(physical, chemical and microbial) will be
NECessiry,
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