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ABSTRACT

Washoutsluice 'gate is a point at-which water exists to a space enclosed by walls. Its is widely

being used for controlling discharge and flow depth .in irrigation channels, large sewers, and in

hydraulic structures like water intakes. Due to delays in manual opening and closing of the ~ate,.

sediment is left to raise tel the height of the weir where. its washed to the intake pipes that are .

used for distributing water from the intake to the treatment plant. This 'leads to too. much

sediment loading which is a point source pollutant in the treatment plant, high Tate of corrosion

and bursting of the pipes as the intake where the gate is located is on one of the hills of mountain

Elgon 'netional park a gazette and highly place, the person responsible for operating it is expected

to walk on foot for 2.5kmworlt

Ali automated washout sluice gate (WSG) system was designed using Solidworks software and.. .

its simulation was carried ~~tusi~g Arduino software

It all starts after sediment accumulating in the sedimentation chamber to 029m. thickness, the

ultrasonic sensor senses it.when the distance between it and sediment is zero and it sends-an. ". . ... ..

impluse to the micro-controllerto start the servo motor through its shaft and. bevel gears to rotate

at.so. rpm in an anti-clockwise direction for 47 seconds hence opening-the gate to height of

O.61m. The motor stops to rotate for 1 second to allow sediment to be washedouttheit again

starts to rotate for 47 seconds, to close the .gatein a clockwise direction: Bevel gears are used to

reduce-and transferthe horizontal motion to vertical of the motor. Messages. are-sent to "three

different people using GSM when the WSG is being opened and when dosed, this is to enable

monitoring of the performance of the system at a .distance, Solar power is the source of power" to

be used for the system
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1 CHAPTERONE:INTRODUCTION

This chapter entails relevant information about the project, problem statement for the intended

design while showing how 'automation of the sluice washout gate will reduce the existing

problems through fulfillment of the stated objectives Of the study and the scope of the study.

1.1 Background ofthe.sfudy

A washout sluice gate,(WSG) is a point at which water exists to a space enclosed by walls. WSG

may prevent or control entry and exit, or they may be merely decorative. Theyare widely being

used foe controlling discharge and flow depth in irrigation channels, large sewers, and m
hydraulic structures like water intakes.

"

the Environmental Protection Agency lists sediment-as the most common pollutant in rivers;

streams. Jakes and. reservoirs (Chapman, 1996).

While natural erosion produces-nearly 30 percent of the total sediment in Uganda, accelerated

erosion from human use of land accounts for the remaining 70 percent.

Sediment pollution causes ·$16 billion in environmental damage annually.

In .2015, a.Bududa-Nabweya gravity flow scheme water intake was constructed on one of'the

hills of Mt, Elgon within. the Mt Elgon NP by KOLand CEMIC Companies where water of high

pressure is directed to the wafer intake pipes that direct it to the treatment plant. On .this intake, a

WSG was also constructed in the sides which. is opened manually for sediment to be washed

away that will have accumulated within the intake sediment chambers

Rate ofsedimentaccumulation within the intake chambers varies with.agiven season as opening.

of the gate is done after a period of-one week in a rainy season arid two weeks 'in a dry season

Amidst the challenges meed in operating of the. WSG such as the hilly long distance of 2.5lcrn to

be ·travcUed onfoot by the .persons responsible, the water intake being Iocated in a .gazetted place

by UWA and possible attacks from wild. animals, .delays in opening have been Observed which

has led to sediment accumulation in the water intake to the level of the weir. This sediment is
later washed by theflowing waters to the intake pipe'S. that has led to pipe blockages, leakages,

too much sediment loading in .the treatment plant
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