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IN A TROPICAL RURAL SETTLEMENT OF KWARA STATE, NIGERIA
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'Department of Geography and Environmental Management, University of Ilorin, Nigeria.
iroyekayode@yahoo.com
*Department of Geography and Planning, Kogi State University, Anyigba

ABSTRACT

This paper investigates the level of silts and sediments deposited in Oyun dam; a regional water supply
project designed to serve seven communities in Kwara State of Nigeria. The dam was commissioned in
1967 with initial height of 7 meters was later raised to 9.8 meters in 1988 so as to meet the increasing
water need of the region. Data used was generated from simple land survey technique which entails
the imposition of 45 grids of 40m x 4om on the lake. In each grid, depth of the lake was measured and
this data helped in estimating the current capacity of the lake. The result of sediments obtained
showed that Oyun reservoir currently has'a mean depth of 4.33 meters which indicates a loss of about
5.47 meters depth to sedimentation in filling. This figure represents about 55.8 percent loss in storage

* capacity of the lake. Likely reasons for high sediment level in the reservoir were examined while

recommendations that can be used in abating the high sedimentation rate of the reservoir were also
suggested.

Keywords: Dam, Reservoir, Sedimentation, Siltation and Landuse

. 1994). Today, twenty six years after the

INTRODUCTION dam initial capacity was raised; water
supply situation has become highly erratic,
The main source of water supply, both for  especially during the dry season in all the
domestic and industrial uses in Oyun, Offa settlements being served by the dam.
and some parts of the Irepodun Local
Government areas of Kwara State, Nigeria
is Oyun dam. The dam which is a regional
water supply project was commissioned in
1967 with an initial height of 7 meters. This
height was later raised by 2.75m in 1988 to
meet the increasing water need of the

explosive population and growing number

. : oy : time wasted in searching for water.
of industries within the region (FMWRRD, Similasly. WD (sobs); obgerved: Phat

more than one billion people in low

Lack of portable water supply constitutes a
major constraint on development. The
human population concentrating in areas
of water supply problems especially in the
opinion of Ijaiya (2000) are not only
affected by common effects of water
related diseases, but also by long period of

-
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income countries such as Nigeria lack
access to safe water. Inaccessibility to
adequate water supply has resulted in low
enrolment in schools, particularly of girls
who must spend time collecting water,
higher crime against women due to lack of
toilet privacy, as well as the more obvious
impacts of disease, higher infant mortality,
high absenteeism in schools and at work
and low productivity (FGN, 2000). The
declaration of the period, 1981-1990 by
United Nations as International Drinking
Water and Sanitation Decade is a
reflection of the collective concern of the
international community to improve water

‘and sanitation services in the developing

countries of the world.

The problem of shortage of water supply
from Oyun dam may not be unconnected
with sedimentation problem in the lake;
this is because, water supply problems are
usually more acute during the dry seasons
in the communities being served by the
dam, and this strongly suggests loss in
storage capacity. Since the dam was
constructed almost five decades ago;
sedimentation study has never been
carried out in the reservoir despite the
rapid rate of urbanization and poor land
use practices within the catchment of the
dam. Sediment generations induced by
high rate of deforestation and construction
activities are no doubt posing great
challenges on water storage capacity of the
lake. This is because, the reservoir which is
an earth dam acts as filter by allowing the
inflow of water and sediments into the
lake throughout the year while allowing
water and just the suspended sediments to
flow out during the rainy season.

=

The bed loads which flow into the lake
during both the rainy and dry seasons are
thus retained in the reservoir, hence the
gradual reduction in storage capacity of
the dam. Studies such as Anderson (1957),
Imervore, et. al. (1988) Nabegu (2005) and
Beilicci and Beilicci (2013) have reported
that earth dams, such as Oyun dam, whose
catchment areas are undergoing rapid
urbanization process are prone to siltation.
While Mahmod (1987) observed that by
2017, more than fifty percent of the initial
storage of the world’s reservoir would have
been lost to sedimentation, Basson (2009)
estimated the overall cost of world
reservoirs sedimentation to between 15
and 20 billion US dollars per year. Though
Busari et al (2013) observed that
sedimentation problem is inevitable in any
reservoir created by a dam constructed on
a natural water course; the concern
according to Egbulem (2002) is the rate of
siltation before the useful storage capacity
is seriously impacted. In view of the fact
that the cost of sediments removal in a
large reservoir such as Oyun dam can
exceed the original cost of construction
(Akar; et al 2010), efforts should be
directed at monitoring its sedimentation
rate as currently being done in this study.
This will not only aid in boosting water
supply from the dam, but will also help in
restoring the reservoir to its full functions.

THE STUDY AREA

ljagbo is the study area and it is located on
the intercept of longitude 8° 34’ and
latitude 4° 34’ (Fig. 1). The settlement has
an annual rainfall of 1,280omm spread over
8 months of the year. Relative humidity in
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the area is usually around 76% in the
norning while mean maximum and
~minimum temperatures are 35°C and 27°C
respectively (Oyegun, 1983). The study
wrea according to Oyegun (1983) falls
~within the broad region of Nigeria known
as grass plains where land is heavily
armed with just a very limited area of
—orest. The area which is located in an
undulating landscape is underlain by
asement complex comprising of granite,
~chist and gneiss which are intact in places
such as ljagbo and Offa and fractured in

other neighboring settlements such as
Ojokun, Ikotun, Irra, Ipee and Igosun.
Urbanization process is fast replacing the
limited forest area in the region with
artificial surfaces with consequent effects
on sediment transportation.

Oyun dam, the case study, is an earth dam
located on River Oyun, a subsequent
stream of River Niger in Ijagbo. The dam
has storage depth of 9.8m, spillway length
of 8ometers, gross storage capacity of
3,500,00oom> and
106km?,

catchment area of

OYUN RIVER WATERSHED MAP
A e

TOTY

sowy

o,

Fig. 1: Map of Oyun showing the Oyu River watershed and Dam
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This regional water supply project was
designed to serve seven towns with a total
population of 184,000 people. The dam
with  two treatment plants has a
production capacity of 20,160m? per day.
The first plant which was built in 1967

-

produces 4,320m? per day while the second
plant which was built in 1988 produces
15,840om’ per day. Treated water from
Oyun dam is usually pumped to storage
reservoir in seven communities served by
the dam (Table 1).

Tablex: Facilities and Coverage of Oyun Regional Water Supply Scheme

Town Capacity of Length of Number of Connections
= Services Distribution
Reservoir (M?3) Network (M)
- ljabo 105 2623 287
Offa 9973 22420 1850
Igosun 130 4000 59
Erin-Ile 220 4615 267
Omupo 220 3200 124
Ipe 105 2394 101
Ajase- 220 3751 195
IpO &

Source: Kwara State Water Corporation (2009)

* MATERIALS AND METHODS OF
STUDY

Data used in this investigation was
collected from direct fieldwork exercise in
the month of September, 2013 when the
dam was at its bankful capacity. The dam
reservoir area was delineated using simple
land surveying techaique after which 45
grid squares of 4om x 4om were

v

superimposed. Within each grid, depth of
lake was measured using a line graduated
in meters with beads and a medium
weight plumb tied to its zero end. The
rope was lowered down into the water in
each grid by the researcher from a canoe
paddled by a fisherman (Fig 2). The
sagging of the rope indicates that the plum
has reached the lake bed. The rope is then
pulled up until it gets taut and point of
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—

intersection between the rope and water
surface marked. The plum is then pulled
—out, and the number of beads up to the
point marked counted and recorded by a
research assistant as the depth of the lake
—in meters at that point. In cases where the
point of intersection between the line and

=

water surface do not fall precisely on a
bead position, a tape rule was used in
reading off the remaining length. The
difference between the measured depth
and the previous depth of 9.8m is then
taken as the depth of accumulated silts
and sediments in the reservoir.

L Fisherman

Researcher Research Assistant

i \ —

«—— Bead

Weight Plum

Reservoir Bed

L

Fig. 2: Schematic Representation of Data Collection Process
— Source: Adapted from Busari, Ejieji and Abegunrin (2013)

~ATA ANALYSIS AND DISCUSSION OF RESULTS

epths of lake at Sampling Points

Table 2 shows the lake depth in each of the 45 sampling points.

137




K. A. Iroye and H. 1. Jomoh
Reservoir Sedimentation of a Regional Water Development Scheme in a Tropical Rural Settlement of Kwara State, Nigeria

ISSN 1358-4319

Table 2: Depths of Lake at Sampling Points

Lake Embankment

2.3 2.1° 2.3 2.3 1.8
2.7 57 8.7 7-4 2.2
— 2.6 5.1 8.5 6.8 27
2.4 3.9 8.4 7.6 3.8

- West Bank | 2.3 3.6 8.1 7.8 3.8 ‘East Bank
—~ 2.4 3.8 75 7.2 3.1
1.9 3.7 7.4 4.6 2.9
B 1.7 3.5 6.9 3.5 2.9
£ 1.5 3.1 6.2 3.2 2.8

(Upstream)

Source: Author’s Fieldwork, 2014

From Table 2, it is obvious that the depth
of Oyun dam exhibits high variability.
Maximum depth of 8.7m was observed in
the midsection at a distance of about 8o
meters away from the embankment while
the shallowest point (1.5 meters) was
observed in the south-western bank of the
lake at a distance of about 360 meters
upstream of the embankment. The lake
was generally shallow at the banks,
especially at the west bank and deep in the
central region. The current mean depth of
the lake based on the data collected is 4.33
meters.

.

When Oyun dam was commissioned in
1967, it had initial depth of 7m; this depth
Wwas later raised to 9.75m in 1988. Since
field observation in this study estimate the
mean depth to be 4.33m; this thus
indicates that Oyun dam has recorded as a
loss in depth of about 5.42m to silts and
sediments. This value represents about
55% loss in storage capacity since the dam
was commissioned 47 years ago. The 55%
loss in storage capacity of Oyun Dam over
a period of almost five decades reflects
what is obtainable in similar earth dams,
especially in tropical environment. This is
because, such dams usually acts as filter by
allowing inflow of water and sediments
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into the reservoir throughout the year retained, hence the gradual increase in
while allowing only the suspended height of the lake bed.
L sediments to flow out in the short period
the reservoir is full during the rainy Figures 3 and 4 show the underwater
season. The bed loads which are carried ~ contour pattern and a 3-dimensional
,, into the lake all year round are usually image of underwater topography.

Embankment

"]
o
2
-1
1=}
Il

West Bank

T T T T
= 693000 633500 694000 694500 695000

Fig. 3: Underwater Contour Pattern of Oyun Dam
Source: Author's Finding (2014)

East Bank

Fig. 4: Dimensional Image of Underwater Topography
Source: Authgr's Finding (2014)
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These two figures revealed higher
sediment deposition in the western and
eastern banks of the lake than in the mid-
lake region. Depth of sediment deposited
in the mid-lake region ranges between 1.1

and 7.5m while sediment depth for
western and eastern banks ranges between
7.1 and 8.3m and between 6.0 and 7.6m
respectively (Table 3).

Table 3: Depths of Sediment at Sampling Points

Embankment
7.5 7.7 7.5 7.5 7.0
7.1 4.1 1.1 2.4 7.6
7.2 4.7 13 3.0 7.1
7.4 5.9 1.4 2.2 6.0
West Bank | 7.5 6.2 1.7 2.0 6.0 East Bank
7.4 6.0 2.3 2.6 6.7
7.9 6.1 2.4 5.2 6.9
8.1 6.3 2.9 6.3 6.9
8.3 6.7 36 |66 7.0
South (Upstream)

Source: Author’s finding, 2014

While the high siltation at the eastern and
western sides of the lake may not be
unconnected with erosional activities on
the land bothering these two regions of
the lake, the higher siltation at the western
side may be the direct result of land use
activities in the immediate western vicinity
of the lake. This. side, unlike the eastern
region, is highly built-up. Extensive

v

property development is also taking place
in this region with the attendant problem
of high soil wash. The growth pattern of

Ijagbo, the settlement in which the dam is

located is also titled in this direction.
Studies such as Simon and Senturk (1992),
Frenette and Julien (1996), Abu (2011) and
Busari et al (2013) have linked reservoir
sedimentation to complex interrelation-
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ships between climate, drainage basin
characteristics and human activities.
Sediment deposition in reservoirs does not
only result in loss of storage, but also
influences placement of sluices and affects
floods lines wupstream of reservoirs
(Annandale, 1984).

CONCLUSION

This analysis has showed that Oyun dam
has lost 55.8 percent of its installed
capacity within a period of 47 years to
siltation problems. Though, the estimated
annual loss in depth to sedimentation for
the 47 year period is 0.12 meters deep; it is
therefore believed that the current rate of
sedimentation will be higher than this
figure because of increased rate of
anthropogenic  activities within  the
catchment area especially in the recent
years. Thus, it is right to predict that
within the next three decades, Oyun dam
would have been completely silted up if
drastic measures are not taken to reduce
the rate of solid leakage into the reservoir.
Though reservoir siltation is not a process
that can be completely stopped, the rate of
the process can be substantially reduced
through monitoring and control of
catchment land-use pattern. This is
germane as studies by Adejuwon and Jeje
(1977), Annandale (1987), Komolafe and
Wakili (2004), Nabegu (2005), and
Kamaleldin et al (2010) have linked dam
sedimentation  problems  with  the
deforestation activities and poor landuse
management. According to Simons and
Senturk (1992), reservoir sedimentation
problems result “from complex
interrelationship between climate,

>

-

drainage basin, fluvial system and human
activities.

Sediment deposition in reservoirs does not
only result in loss of storage capacity, it
also impairs water quality and influence
placement of sluices. Dam sedimentation
stimulates growth of aquatic weed and
algae and affects flood lines upstream of
reservoirs (Annandale, 1984; Michael and
Ojha, 1999; Busari.et. al. 2013).

In order to abate the aforementioned
problems induced by reservoir
sedimentation, efforts should be directed
at:

i Studying and monitoring landuse
and discharge pattern in any basin
intended to be used for reservoir

construction,

ii. Enforcement of proper landuse
regulation,

iii. Promotion of  good soil

conservation practices, and

iv. Controlling  of  indiscriminate
refuse disposal.
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