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The Perennial Flooding of KUST [and by Wadil River: A Recipe for Control

channel in these places. However, at Wudil Bye pass Bridge, there was a
diversion of river into farms, as shown in Plate 17.2, and also there were

tipper drivers who came (o the river (o dredge
(iv) Interviews: Information was gathered that d
submerged at KUST extended from the uniy

and the buildings

the sand near the river banks.
uring flooding, areas usually
ersity library o the river bank.

Water level at the location was up o 1000 mm above the ground surface

and infrasturucture usually allected were:

a) Information Teclmology Centre
b) Faculty of Agriculture Farm

) Entreprencurship Centre

d) Science Laboratory Complex

Cable 17.1: Distance, Elevations and Coordinates of Points Investigated

Point location

Llevation
(m)

Longitude Latitude

Distance L to the river
bauk (in)

(A) Titin Gaban Komi

Flood lmit point on
land

420+ 5

L 008 Noir
50.558 48.801°

300

intermediate point

418 4

L 008 NoII”
50.530 18.826

132

River bank

414 £4

L 008 Noir
50.481 18.87

0

(B) Titin Gaban Komi

Flood limit point on
land

425 6.5

L 008° NoL
50.44° 48.590°

intermediate point

417 +6

E 008 Noir
50.377 58.591°

River bank

4166

£ 008" NO11®
50.847 18.60

Oral interview Worst flood occurred 19

years ago=2002

years

given by Alh. Audu Sarkin Ruwa, age 75

(C) Line Mai Angua

Gidan block

(under the main bridge kano Wudil Road)-Sabon Gari

Gangare

Flood limit point on
land

419 5

E 008 . NoII®
50.061° 19.787

60

River bank

417 +6

£ 008" NO11I°
49.982 47.75¢

0

Flood limit pomt on
land

419 +5

L 008 NoO1I
50.061” 49.737°

River bank

417 +6

1008 NO11"
19.982’ 47.754

(D) Kano University of Scicnce and fl‘echnulogy (KUST)
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At main road- Wudil- E 008° NoO11° 9 C
Gaya road 51.310° 18.212° 1398.8 m 17"5:Z Slo
E 008" NOII* In Table 1
At the library : 51.497° 48.504’ 8215 m bank, requ
River bank near byepass £ 008" NOI1°
bridge 51.629’ 48.898" 0
River bank facing the E 008" NoO11® o o
library 51.56%' 18.673' 0. 9% =cos”

the slope €

Where y1
“able 1.2: Results for the University Land Arca elevation a
From To

Distance distance of
Main road (Wudil-Gaya road) University library 574.3 m in Table 13

Library The river 824.5 m
Main road (Wudil-Gaya road) | River 1398.8
Length of the university land 1745m PLACE

Arca of the university land [ 1398.8 ¥ 1745-2440906 m or | 2.44 km®

KUST

| KUST
Titin Gak
Komi
Kolar Yan
street
Line M:
Angua Gs
block

*at
+e

17.5.3 KI
Width of t
and the lex
of land are

Figure 17.5 River Wudil diversion at Figure 17.6 Wudil bye pass bridge and . 4
left to irrigated farm JowiFiver bed 17.6 D

From the
submergec
three maje

low depth
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17.5.2 Slope Charateristics
In Table 17.1, the value of slope of terrain bepw

bank, required for comparison of de.
the slope 8 ° s given by

cen the flood limit and the river
gree ol drainage is presented, The equation for

69 = ppg-122751
P

(Y]

Where y1 is the elevation above sea level of

points on the river }ank and y2 is the

- elevation above sea level of points at the flood limit on land. -, is the measured
4 distance of terrain between the flood limit and the river bank. § ubstifating the data
= in Table 17.1 into cquation (1), produc -d the slope values given in Table 17.3.
F—1 Table 17.3: Slope of Terrain
= Llevations ASL terrain le gt Slope angle in
: PLACE Y2 (at flood YI (at River crniul(me’x ! degrees eqn
. | limits) banks) _ (1)
- KUST 412+ 414 824.,, -0.14
KUST 419* 430+ 57 1.3 1.87
Titin Gaban 420 414 300 3.44
Komi
Kofar Yamma 194 416 179 8.67
street
1 Line Maij
] Angua Gidan 419 417 60 7.66
block

*at the library, taken as the limit for flood from the river;
+ elevation at the main road (Wudil- Gaya road); ASL- above sea level

17.5.8 KUST Flooded and Floodable Area
Width of the flooded land (from the university library to the river bank) = 824.5 m,

and the length of the university land its boundary is 1398.8 1. Thus, the percentage
of land area covered by the flood is 824.5/1398.8=59%

17.6  Discussion

From the results, during peak flood, about 60% of the university land js usually
submerged by water. This percentage is high and has to be reduced. There
three major notable causes of the flood, the hum,
low depth of river bed.

are
an activities, {errain problem and
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() Human activigies: Two human flood causable activities were presented
above- [armers and tipper drivers cutting the river banks, This promotes
Nooding by making it casy [or (he river to divert and overflow its banks into
the University land. :

(i) Terrain problem: The result shows (hag the land at (he university drains well
from the W, udil-Gaya road 1o (he library because of (he positive slope value
of 1.87°. However; there s an upward rise of terrain towards the river

because of (he negative slope of <0.14°, The negatve slope shows that water

will accumulate in [ront of the library. Contributions to this pool of water
will come [rom the runoll from the Wudil-(; saya road (o the library, the rain
waler and the diverted river water.

When slope values are compared, the (errain af Wudil township are

steeper, with values ranging from 38.44 ° (o 8.67 °, while valucs of -0.14 and

L.87 * were obtained for KUST. In addition, while the flood distance limit

at KUST is 894.5m from the river, those at Wudil arc less, ranging {rom 6()

m o 300m. This indicates that the dredging activities haye increased the

slope, pushing the flood Timi back towards (he river and thus reducing

flooding,

(i) The outerop of land in the channel as shown in Plate 10.] reduce
volume of the channel, Also, by cutting the river banks,
season the runoll or storm water finds it casy (o run o
deposit its content-water, sand, silt and debris into the
reducing the channel volume. All these make it impossible for the channel
Lo retain or evacuate much waler, especially the released water from dams
and run of! [rom rain, and thus, flooding of the land 1s the result.

s the
duiring the raining
ver the bank and
river channel, thereby

17.7 Recommendations:

() Dredging of the river channel: The oultcrop of land and low depth of
the river bed necessitated the need [or dredging. Dredging is required
from the Wudil bridge (o beyond Wudil Byepass Bridge. When (he
bed of the river is deep and river flow well, the channel will contain
more water and any release from Dams for example from Tiga dam or
Challawa George Reservoir ag given by Olofin ¢f 2] (2009) , will not
cause {lood. The cost of dredging can be minimise
operators who trade in sand are allowed (o dredge the river bed but not
o cut the banks. The dredging activities may also cause slopes (o
collapse and thus, maintcnance of the slopes is required by planting
trees and grasses along the banks of the river.,
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(i) Use of concrete channel: In the above option, there is likelihood of the
river bank collapsing into the channel, thereby reducing the river depth
again. Therclore concrete channel will be a better option. It will not
allow silt and sand deposition in(o the channel and will not allow. cutting
duc 1o human activigies, Method of design of concrete channel Is given
by Mosley and Bungey (1990). However, this method will be more
coslly than the above because it incorporates dredging  before
constructing the concrete channel,

(iti) Construction of river training structures: At the places along the river
where the' river banks have been leveled, there is need Lo construct
embanknients (o disallow the river overflow its channel into the
university land. Method of constructing river training structures is given
by Arora (20011).

(iv) Terrain - modification: The terrain problem s discussed  above.,
However, in order to have the three oplions stated above (o be more
cfficient, there is the need to modify the terrain for 4 good drain into the
channel. The method for this is discussed below.

(@) Fill method: The scction of the terrain is schematically presented in

Figure 10.3. In order (o cnable the land to drain well towards the
river, the trough presented in the figure (Figure 10.3) need be [illed
with a good soil to have a good ground surface gradicent as indicated
by the dashed fill line in the figure. The caleulation for the actual
backfill can be carried out with adequate contour map as given by
Horner (1988)
Cut and fill method: For this option, some arcas of the terrain are
to be cut and some parts are to be filled, as indicated by the cut and
Aill line in Figure 10.3. The slope of the line is cliosen for a good
drain and the total cut and fill can be computed as given by Horner
(1988). The backfill soil and new surface cut are rammed and good
grass is planted to prevent crosion as described by Garg (2008).
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The river River bank Depression

cut and Fill tine natural terrain
fill lina

Figure 17.3: Schematic Diagram to Show the Proposed Cut and Fill Opcration of
the KUST Terrain

(v) Introduction of open concrete drainage channel: An open <concrete
drainage channel can be constructed from the university library to the
river, (o drain all flood water into the river.

(vi) Establishment of university-community relation: In view of the
cconomic importance of the Wudil river and encroachment on the
university land by farmers and the resulting {looding of the university
land, there is need to establish a committee to discuss the issue to
prevent the flooding

(vi)When a project like dredging of river channel and construction of the
concrete channel is carried out, some people could be affected at the
downstream (Joseph and Felix, 2003). The coffect could be on their
prolession, health, building etc. For these places, non-structural method
of flood control can be applied; such as, restricting development, flood-
proofing existing structurcs, temporary cvacuation and reduction of
runofl by water shed management. In addition, there may be need to
carry out studics on water quality, test for the ground and surface water
for colour, taste, and also check whether somc microorganisms have
been introduced. Also required is the check on impact of the project on
plant growth, on livestock, on fishing actvitics, on crop {arming activities
and on irrigation farming.

(viti)  The systems such as dredging and concrete channel and back{illing
discussed above require frequent maintenance. The system will need
regular inspection (o detect faults, fraudsters and rcgular maintenance
such as replanting of grass or trees that have been burnt, replacement of
the carth and re-dredging of the channel for any deposit of silt or sand.
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17.8 Conclusion

A high percentage of the university land is submerged during raining scasons. This
is caused by unfavourable terrain, human activities and natural features. The
solutions include river training, dredging of the river channel, use ol concrete
channel, terrain modification by filling and cutting and construction of inland
drainage channels to drain water properly to the river. It is recommended that the
university create a university-farmers committee in order to control human activitics

that could lead to the flood.
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17.1  Introduction

KUST is an acronym for Kano University of Science and Technology. The
University is a fast growing higher institution in Nigeria, bounded by two major
almost parallel land mark featurcs - an highway (Wudil-Gaya road) at one side and
River Wudil at the opposite side. Unlortunately, the recurring annual flood on the
university land from River Wudil is posing a serious disturbance to the University
development and to the existing infrastructures already built within the campus.
Flooding is a worldwide problem and it is not restricted to this locality alone. There
were 1997 and 1993 floods in the Mississippi river basin, 1976 flood in the Big
Thomson River in Colorado and 1900 Galveston Island disaster (Garg, 2008).
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All strecams and rivers naturally overflow their channels periodically and
flood their basins. Flood are partly caused by excessive ram fall and urational
release of water from dams and low depth of river channels. Rainfall intensity,
duration etc are used in devcloping design storms to predict extreme floods (Garg
2008). However theories on predicting the flood from River Wudil using its
velocity, channel configuration ete, cannot be accurately carried out because ol dam
constructions on its tributaries-Tiga dam on River Kano since 1974 and Challawa
gorge reservoir on River Challawa since 1992, (Ololin, et al, 2009) . The
introduction of these dams and manipulation of reservoir water upstream were
reported to have modificd the channel of River Wudil that its velocity has been
reduced and its ellective channel now is narrower than pre-dam channel. Further
information was that high volume ol water usually relcased [rom these dams during
raining season is onc ol the causes ol the flood. Other causes also neced be
investigated in order to come out with purposeful flood preventive measures.

Flood preventive methods can be structural and non structural (Wurbs and
James, 2007). Non structural method include restricting development in flood
prone arcas, flood-prooling cxisting structures, temporary cvacuation of flood
threatened areas and reduction of runofl by water shed management. Structural
methods include reducing discharge rate by reservoirs, increasing the capacity of
stream by channel improvements, confining the [lood flow using levees and flood
walls and diverting [lood water around flood prone arcas. In line with these
measures, a high tech structural system was being developed in Netherlands, which
is on field of flood-proof homes- (loating homes- which will rise and fall with the
water levels, and amphibious homes- that sit on dry land but float as water
encroaches. These homes cost about 20% more than the conventional buildings
(http://www.bbe.co.uk/news/world-curope, on 22/2/2014).

17.2  Site for the Field Study

The site for the study was KUST and some points along River Wudil. This site is
presented in Figure 17.1, in the satellite image. However, for clarity, the image is
schematically presented in Figure 17.2. The area is between river Wudil and the
flood limits on land (in the transverse dircction), and between Wudil bridge and
Waudil byepass bridge (in the longitudinal direction).
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Figure 17.1 Wudil Town Satcllite Image to Show the Study Arca
|

From Kano From Police Academy

Wudil bridge Wudil byepass bridge
—_

- =)
yv uun 1 Cr = eclion o1 How

Flooalimit B
Land

Wudil-Gaya Road

Legend:

i‘h*? Area for study

Figure 17.2: Schematic Diagram (o Show the Study Area
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17.3  Equipment

The cquipment used were : mcasuring tape (100 m long) , ranging poles, GIS
cquipment ( type GPS 72H, Garmin , made in Taiwan, capable of gathering
information from 8 o 5 satcllites) and digital display measuring wheel (range

9999.9m with accuracy to 0.5 %).

17.4  Field Procedure

The procedure for the ficld study is described below.

() Reconnaissance survey: This was carricd out (o observe and mark the points

along the river Wudil and the flood limits on land. Five poimts were selected
along the river (three within Wudil township and two for KUST). The three
points along the river bank, within Wudil are located on: Kofar Yamma Strect,
Titin Gaban Komi and line Mai Angua Gidan block, respectively. Their
locations are marked with star symbol in Figure 17.2. The two points located
along the river bank at KUST arc the lowest and the highest points. After
choosing these points, the flood limits on land were determined. As there was
1o record on this, old people in the affected arcas were interviewed and they
voluntarily gave the points where the floods water used to stop on land. Al
KUST the {lood limit was in front of the library. The flood limit is shown with
dash line in Figure 17.9.
Measurement: The distance between the [lood limits on land and the points on
the river bank were measured, including their clevations and coordinates using
GPS equipment. Also, since the university is the main focus of this study, the
length and breadth are needed [or discussion and are therefore measured.

(iti) Picture taking: The pictures of the natural and man-made features and activitics
having link with the lood were taken.

17.5  Presentation of Results
17.5.1 Observations and Interview

(1)) Measurement: The results of distances, elevations and coordinates of points
are shown in Tables 17.1 and 17.2.

() Pictures: Two of the pictures taken are Plates 17.1 and 17.2 which show
the river and the diversion and outcrop of land in the channel and the
Waudil Bye pass Bridge and the lowered river bank respectively,

(iii) Observations:  Observations made is as [ollows. Sand merchants (ferry
operators) who dredged the river bed for sand carried out (he operation at
the three streets (Kofar Yamma street, Titin Gaban Komi and Line Mai
Unguwa Gidan block) and no outcrop of land were seen in the river
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