KYAMBOGO 4 ¥ UNIVERSITY

DIRECTORATE OF RESEARCH AND GRADUATE TRAINING

INVESTIGATING THE PERFORMANCE OF RURAL ROAD
DRAINAGE SYSTEMS IN UGANDA: A CASE STUDY OF KATAKWI
DISTRICT

BY

ANDREW ECHATU
(B. Eng. Civil & Building Engineering, Kyu)

17/U/14618/GMET/PE

A RESEARCH DESERTATION SUBMITTED TO THE DIRECTORATE
OF RESEARCH AND GRADUATE TRAINING IN PARTIAL
FULFILMENT OF THE REQUIREMENTS FOR THE AWARD OF A
MASTER OF SCIENCE DEGREE IN CONSTRUCTION
TECHNOLOGY AND MANAGEMENT OF

KYAMBOGO UNIVERSITY

OCTOBER 2023



DECLARATION
I, Andrew Echatu, hereby declare that this research report is my original composition and

has never been published anywhere or submitted in any other institution for the award of any

qualification.

Andrew Echatu Date

17/U/14618/GMET/PE



APPROVAL
This is to certify that this dissertation has been compiled under our supervision and is now

ready for submission to the board of examiners of Kyambogo University.

Dr. Sam Bulolo Date
Main Supervisor

Assoc. Prof. Lawrence Muhwezi Date
Second Supervisor



DEDICATION

| dedicate this research report to my family especially my wife Ms. Akello Josephine and my
children Caleb, Dorothy, Racheal and Ephraim. | know that during this period of research

you missed out on a Father and Husband, and | will be forever grateful to you for allowing

me time to complete this project. May God bless you all.



ACKNOWLEDGEMENT

This work has been successful due to the assistance and cooperation of so many personalities.
First, I thank the Almighty God, whose wisdom, ability and divine provision has enabled me
to complete my studies. May his name be glorified forever? Special thanks go to my
supervisors Dr. Sam Bulolo and Asso. Prof. Lawrence Muhwezi and Chris Byaruhanga for all
the support, guidance, encouragement and important ideas, which have made this research

have the value it is worth.

I would be negligent not to mention the several opinion leaders including the staff at Katakwi

District Local Government, whose information was invaluable.

Last, but not least, | thank my family whose sacrifice, tolerance of competition for resources,
support, cooperation and love kept me moving amidst all rough and smooth worlds and to all
my course-mates and friends for the teamwork that supported me academically, socially,

morally and spiritually.



TABLE OF CONTENTS

DECLARATION ...ttt ettt ettt h et e ke s bt e e bt e e R ke e be e et e e sbe e e beeebeeenbeenrneenneennneas i
APPROVAL ...ttt bttt h e a bt bt R bt e b e e b e e R e e be e Rt e b e e e be e et e e nne e beenneas ii
DEDICATION L.ttt h et e bt et e e s bt e e st e e b et et e e ehe e et e e ebeeenbeenrneenbeennnas v
ACKNOWLEDGEMENT ...t ne e n e nn e ne e e e v
LIST OF FIGURES ...ttt e e n e e n e e nne e X
LIST OF TABLES ...tttk ettt e s he e e b e e s s e e e be e nnneeneesnneennee s Xi
A B ST RA CT ettt b ettt h e e e b e h e e R bt R et b e e b e e bt nhb e b e e bb e teenne e nes Xii
CHAPTER ONE ...ttt bbbt e s bt e e bt e e b e e ket et e e sbb e et e e s be e e nbeesaneanbeeseeas 1
INTRODUGTION ..ttt bbbttt h bt et e e b et et e e shb e e bt e sbbeebeennbeebeesneas 1
1.1 Background t0 the STUAY .........c.coiiiiiie ettt et e et e e sreeteanaenreeee s 1
1.2 Statement 0f the ProDIEM ..o 2
1.3 ODJECtIVES OF the STUAY.......ciuieiiieiccece e et e e be e e s reesrearaesreenae s 3
1.4 RESEAICN QUESTIONS .......viiieiei et eieestees e eeesteeste et este et e e seesseeseeeseesse e seeneesseesseeneeaseesseenseaneesseenseaseenseensnns 4
1.5 JUSHITICAtION OF the STUAY ....ccveiiiiiiieee bbbt 4
1.6 SIgNITICANCE OF The STUAY .....cuiiiiiiiee s 4
1.7 SCOPE OF the STUAY ....veiiiiciie ettt et e e et e e sre e e be e s ab e e beesreaebeeaneeereeas 5
1.8 CoNCEPLUAL FIAMEBWOIK .......eiiiiieiieiie ettt e et e et esaa e e sbe e s sb e e beeanaeenbeeasreenreeas 6
1.9 CRAPLET SUMIMAIY ...t b bbbttt b bbbttt en e s 6
CHAPTER TWO ...ttt ettt bt e st e bt e e s e ekt e et e e ebe e et e e e beeenbeesnbeanbeenreas 7
LITERATURE REVIEW ...ttt sttt et e et e e e e s 7
2.0 INEFOUUCTION ...ttt bbbt e bbb bt b e et e bt e b e bt b e e e ennas 7

Vi



2.1 General Description of Road Drainage SYStEMS .........ccviiiieiieieiene e 7

2.2: ROAA SUITACE DIFAINAGE ... veiveeieeieetiesiee e siie st e it eseeste et e e sae e tesseesbe e beaseesbeesbeeseesbeenbeaneesreenbeaneeaseenseas 9
2.3 Description and Function of Rural Road Drainage SYStem ..........ccccevveveiieiiere e 12
2.4: Technical performance indicators of the drainage SYSteM.........ccccvvviieiiiieieeie e 14
2.5: Failures of Road DraiNage SYSEIM ......cceiieiieiieiie e e este sttt sra et e e e te e sreesne e e 15
2.6: SuMmary of the [ITErature FEVIEW ..o 16
CHAPTER THREE ...t ettt sttt et sab e et e e be e e beenae e e 19
RESEARCH METHODOLOGY .....ooiiiiiitiiiiie ittt sttt s be et nbeesne e beennnas 19
3.0 INEFOTUCTION ..ottt eb e 19
3.1 RESEAICN DBSIGN ..ottt et e st e st e esae e te e e e s e e reereeneens 19
3.2 RESEAICN APPIOBCH ......ccuiiiieiie bbbt 19
3.3 POPUIBTION ...t b bbbt b e e bbb 20
3.4: Sampling Strategy and CrITEIIA. ......ccuiiiieieierieite et sb et 20
3.5: DeSCrIPtioN OF STUAY AFBA .....cueeiveeeieieieeie ettt e et e e s e e be e e e sreesreenee e 21
3.0: SOUCES OF DALA......cveiiieeieiet et b et e bbb 22
3.7: Data ColleCtion INSTIUMENTS ........oiiiiiiiiiei et 23
3.8: Structure CONAITION @SSESSIMENT..........ciuiiieiieieieite ettt bbbttt ettt b b be e 23
3.9: Data Processing, Analysis and PreSentation ............c.coouiiiiriiieiene e 24
3.10: DraiNage DESIGN .....ecueeuiiieiiiteste ettt ettt bbbttt ettt e bbbt bt bt b e e et et bbbt bt ne e 25
TN O g o] (< S TU 0] T 1Y TSROSO 25
CHAPTER FOUR ...ttt ettt sttt h et e bt e e ae e et e e e hb e e bt e eab e e beeabreebeesnneenes 26

vii



PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS ..o 26
O 1o oo [0 Tox T o OSSP P USRI 26
4.1 Status of the Drainage Systems of Key Rural Roads in Katakwi DiStriCt.............cccccviveviiiennennne 26

4.2 Factors Affecting the Performance of the Drainage Systems of Key Rural Roads in

KGAEAKWI DISTIICT ..ottt b et b ettt 30
4.3: Design for the improvement of the drainage systems for Katakwi district roads..............c.ccccveue. 38
4.4: CONSEIUCTION COMCEPT ...tttk bbbkttt bbbt bbb e ettt e st b e beene s 47
CHAPTER FIVE ...ttt sttt b ettt hb et e e e bb e bt e e bt e e be e s beeebeenneeenes 50
CONCLUSION AND RECOMMENDATIONS ...ttt 50
5.0 INEFOAUCTION ...ttt bbbt b ettt bbbt b et b et nb s 50
5,17 CONCIUSIONS. ...ttt bbb bbbttt bbbt b e et b et et b 50
5.2 RECOMIMENUALIONS. .....ueiuieietete sttt bbbttt b bbbt b bt bt e et et et et b e b e ne e 51

5.3: Improvement of the specifications of drainage manual that can fit condition of drainage

OF KALAKWVIE ... bbbttt bt bbbt bt b et e et e bbb et et ens 51
REFERENGCES ...ttt et h et b ettt e bt e e s e e ket et e e s be e e bt e ebeeenbeesreeenbeenneas 53
N 0] 01T 0 T OSSP USROS 56
Appendix-1 Form 1: Road Section condition ASSeSSMENt FOrM..........ccccveiieiiieiiie e 56
Appendix-2 Form 2: Structure Inventory / Condition Assessment FOrmM..........cccoceevveiieiiee e ecieeenne, 57
APPENTIX 32 STALISTICS ...ttt bbb bbb bttt e et et e b e b e st st beene s 58
Appendix 4: Map of KatakWi DIStrCt FOUS........ccueieriiiiiiiiesiisiee e 70
Appendix 5: Google map showing details of Kapujan-Kokorio Road.............ccccceoviiiiiineniiiniiinns 71
ApPendixX 6: RAINTAII DALA .........cccveiiiieiiee ettt ne e 72



APPENDIX 7: Drainage Improve

APPENDIX 8: Plagiarism Report

ment for Kapujan-Kokorio Road..............ccocvvvieiiiincnniiie



LIST OF FIGURES

Figure 1. 1: Poor drainage along Usuk- Ongongoja road which poses threat to the quality of

roads in Katakwi diStriCt......... ..o 3
Figure 1. 2: Conceptual Framework of the study................ooiiiiii i, 6

Figure3. 1: Gis Map Of StUY ArBa........ouiei i 22
Figure 4. 1: General Existing Road Widths...........c.coooiiiiii e, 26
Figure 4. 2: Current status of drainage in Study area................coeveiiiiiiiiiiiiiainieeannns 29
Figure 4. 3: Poor land use causing poor draiNage...........o.oveeriirieiiaiiiieeiieeaannanans 31
Figure 4. 4: Poor drainage along Usuk-Ongongoja road..............ccoeveiiiiiniiiiiiiininnnns 33
Figure 4. 5: POOr WOrKmanship. .......o.ouiieinii e 34
Figure 4. 6: Poor drainage along Usuk-Ongongoja road..............c.ccoeviiiiiiiiniiinnann.n. 35
Figure 4. 7: Poor drainage along Ngariam-Palaam road................ccoooeviiiiiiiiiinnnn.n. 35
Figure 4. 8: Poor drainage along Getom-Toroma road..............ccoevuiiinieninineeniennnnne. 36

Figure 4. 9: Blocked access road due to flooding in Ameritele village, in Usuk Sub County

KatakWi QISTFICT. .. ... e 37
Figure 4. 10: showing rainfall zones of uganda...............ccoiiiiiiiiii i, 40
Figure 4. 11: Intensity Duration Frequency CUIVES...........ooiveiriiiiiiieeieeeeeeaenen, 42
Figure 4. 12: Proposed side drain deSigns. ... ....o.eeiriniiiie e 47


file:///C:/Users/DELL/Desktop/Presentation%20Andrew/ECHATU%20ANDREW.docx%23_Toc145406542

Table 2.

Table 3.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

LIST OF TABLES

1Effects of water on the road SUMaCE .........coceveriiiiiiiis e 16
1: Sample size of reSPONUENTS. .......oieiii e 20

1: Percentage deviation of road geometry...........coooviiiiiiiiiiii 27

2: Showing road deSIgN ClASSES ........cviieieiiieie ittt 27
3: Drainage Condition Left and Right Lengths (KMm)........ccooviiiiininnnic e 30
4: Typical values of rational co-efficient for rural areas ............ccocecvveevirininicienn, 41
5: Minimum time of concentration as per road design manual .............ccccceceieiennen. 42
6: Recurrence intervals for structures in Ugandan Drainage manual ........................ 43
7: Design flows from consecutive adjacent areas to point of outlet (culvert) ........... 44
8: Summary of the deSign FIOWS .........ocveiiiieiiee e 44
9: showing average longitudinal SIOPES ............ccoviiiiiiiiie e, 44
10: Tables showing the design values for the two SECtionS ............ccoccvvveevverieseennnn, 46

Xi



ABSTRACT

This study was carried out to investigate the performance of rural road drainage systems in
Uganda, a case study of Katakwi district roads. Specifically, the study covered the assessment
of the current state of rural road drainage condition; the factors affecting the performance of
rural road drainage systems, and the development of sustainable drainage management
solutions for rural roads. The study adopted the analytical research design utilizing both
qualitative and quantitative approaches to the research. Data was collected from 15 roads
using observation methods and photography. The study established that none of the rural
roads surveyed had good drainage systems. The findings show that 18 per cent of the
drainage systems were in a bad state which means that they were in danger of failure or had
already failed. Furthermore, the majority of the entire rural road drainage systems i.e. 68 per
cent were in a poor state or needed major interventions, while only 14 per cent were in a fair
state which was an indication of the requirement for minor interventions. The study also
observed that the key factors affecting the performance of the drainage systems of key roads
in Katakwi district included poor land use, topography, poor workmanship and construction
practices, lack of or inadequate maintenance and flooding. However, the major factor
contributing to the poor status of the drainages were lack of proper designs and lack of
maintenance. The design for the improvement of the drainage system focused on road side
drains for Korikori-Kapujan. The design which included estimation of catchment areas,
calculation of design discharge and hydraulic design was done with a result of a trapezoidal
section with bottom width of 200mm, depth of 300mm, and side slopes of 1:1. The study
recommended that maintenance practices should be given priority; this includes removal and
cleaning up of the drains. This can be achieved by increasing budgetary allocation for

maintenance.

KEY WORDS: (Drainage, rural road, performance, culverts, design)
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CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

The Katakwi district is located in the Teso sub-region of the Northern Highlands of Uganda
within the Lake Opeta and Bisina wetland system. It is characterized by extensive plains with
grassy savannas and frequent shrub vegetation, prone to flooding (Nature Uganda, 2010). The
weather in Katakwi District is unpredictable, with intermittent heavy rainfalls during the first
and second rainy seasons from March to June and August to October, causing inundation and
flooding in many parts of the district. Average annual rainfall varies between 1000mm and
1500mm. There are also typical sub-counties with very high flood risk such as Ongongoja,
Palaam, Ngariam and Magoro, while other parts of the district are rated as moderate flood
risk. Floods pose a major threat to local roads and can frequently damage road structures
(Bles et al., 2016), with long-term side effects such as massive disruption of traffic and access
to emergency services (Versini, Gaume, and Andrieu, 2010). The Katakwi district has several
arterial roads totaling about 125 km, but rural arterial roads make up the bulk of the district's
road network at 314 km or 72%. 241.88 km of rural highways are passable or passable by car
(UNDP, 2019). In poor condition are roads with inadequate drainage systems. Currently 12%
of the rural road network is in good condition, 18% in fair condition, 70% in poor condition

(UBOS, 2020).

Therefore, rural roads in the district should have drainage systems of sufficient capacity to
drain all accumulated standing water, especially in flooded areas where special precautions

should be taken (New Jersey - Transportation Ministry, 2015, Road Design Manual). Local



road structures must have adequate drainage to remove precipitation from the surface as
quickly as possible. Otherwise, premature deformation and pavement deterioration will occur
(Gichaga, 2017). In Uganda, more so, Katakwi District, there are many such roads which lack
proper drainage systems. Sustainable and long-term planning is crucial and thus the
consideration of good drainage constitutes an important input for decision-making in
planning for the rural road infrastructure in Katakwi District. This research, therefore, was
concerned with the improvement of the performance of rural road drainage systems in

Uganda.

1.2 Statement of the Problem

Intermittent heavy rains have caused persistent flooding and landslides across the country
(Uganda Road Fund, 2020). Several areas of northern Uganda are at risk of impassable
critical infrastructure, such as the Gweri road between Soroti and Katakwi in eastern Uganda
flooded by the Awoja River, and the completely blocked Ajeleiek Bridge to Amuria. In
addition, cracks in rural roads in Katakwi District, which are believed to be caused by weak
soil, have occurred as a result of inundation of some road sections as a result of inadequate
drainage on some road sections after heavy rains have occurred. This has made passenger
transport extremely difficult, slowing business and impacting economic growth. Figure 1.1
below shows poor drainage along one of the roads threatening road quality in Katakwi

district.



Figure 1. 1: Poor drainage along Usuk-Ongongoja road which poses threat to the

quality of roads in Katakwi district

If the current situation is not addressed, it would affect the economic growth of the
population hence hampering the area’s development. It is against this background that the
researcher conducted this study towards the improvement of the performance of the drainage

systems in the rural roads of Katakwi district.
1.3 Objectives of the study

1.3.1 Main objective
The main objective of this study was to assess the performance of rural road drainage systems

in Uganda, a case study of Katakwi District.

1.3.2 Specific Objectives

i.  To establish the current status of the drainage systems of key rural roads in
Katakwi district.

ii. To determine the factors that affect the performance of drainage systems of
rural roads in Katakwi District.

iii.  To design a sustainable drainage system for Katakwi District rural roads.



1.4 Research Questions

I.  What is the status of the drainage systems in Katakwi District?
ii.  What are the factors that affect the performance of the drainage systems of
Katakwi road?
ilii.  What is the best and most appropriate drainage system design that can

improve the rural road condition in Katakwi District?

1.5 Justification of the Study

Effective drainage systems are crucial for maintaining road infrastructure and preventing
damage caused by water accumulation. This study aims to identify the potential issues in
rural roads in Katakwi District, where inadequate drainage can lead to road degradation,
safety hazards and transportation disruptions. By evaluating the performance of theses
drainage systems, the research can contribute valuable insights to enhance road resilience,
minimize maintenance costs, and improve overall accessibility in rural communities.
Therefore, relevant district authorities should implement proper design with adequate
drainage to promote economic growth by facilitating the movement of people and goods.
Most importantly, good roads reduce recurring road spending through repair and maintenance
(MoWT, Annual Sector Performance Review report, 2014-2015; MoWT, Strategic

Implementation Plan, 2015-2023).

1.6 Significance of the Study

The findings are relevant to policy makers such as the Department of Labor and Transport
with economic recovery policies that include providing good road networks with good
drainage systems. The findings of this study will help the Katakwi District Authority find
appropriate and capable solutions to the persistent poor road network problem that has led to

the district's rural road network under performance. This study will be used by scientists as a



reference for further research to improve the performance of local road drainage systems.
Measure adequacy of drainage systems for rural roads and surrounding areas. Identify the
challenges faced by agencies responsible for maintaining road drainage systems in local road

networks.

1.7 Scope of the Study

The scope of the study was segmented into three, i.e.; Content scope, Geographical scope and

periodical scope.

1.7.1 Content Scope

The study assessed the performance of rural road drainage systems in Uganda particularly
within Katakwi district focusing on the existing drainage system. The study also addressed
the effects of inadequate drainage systems on roads and the surrounding environment and
investigated the reasons for inadequate drainage systems within Katakwi district roads and

the challenges faced by the institutions mandated with the responsibility of maintaining them.

1.7.2 Geographical Scope

The survey was conducted in Napak district in the north, Nakapiripirit district in the east,
Kumi district in the south, Ngora and Soroti districts in the southwest, and Katakwi district
bordering Amuria district in the west (width: 1.9150; length: : 33.9550). ); lies between 1,050
and 1,130 m above sea level. It has a total area of 2,507 kmz, land area of 2,177 km? and open

water and wetlands of 177 km2 (KDLG, 2018).



1.7.3 Time Scope

The study was carried out for five (5) months, i.e. May-October, 2022. This enabled the

researcher to engage respondents for study findings.

1.8 Conceptual Framework

Independent Variables

FACTORS AFFECTING
PERFORMANCE OF
RURAL ROAD DRAINAGE
SYSTEM

» Land use

» Lack of Maintenance

» Topography

» Workmanship and
construction practices

» Flooding

Dependent Variables

LEVEL OF SERVICE OF

———> RURAL ROADS IN

f KATAKWI DISTRICT

Intervening variables

» Adequate funds

» Environmental
implications

» Sustainable design for
drainage system

Figure 1. 2: Conceptual Framework of the study

The framework depicts the relationship between factors affecting the performance of rural

road drainage systems. The performance of rural road drainage systems adequately depended

on the land use, topography/ terrain, workmanship and construction practices, among others.

1.9  Chapter Summary

This chapter provides the background to the study, a statement of the problem, specific

objectives, research questions, research rationale, the significance of the study, and

conceptual framework. The next chapter provides a literature review under which key issues

related to the research topic by referring to previous research, books and journals are

reviewed.



CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

The review of literature in this research was done based on both conceptual and empirical
literature reviews. Definitions, concepts and theories relevant to the study were provided
together with views derived from previous works of other scholars. The material used, cited
compared and contrasted in this study was obtained from articles, magazines, dissertations,

journals, writings and works of previous scholars.

2.1 General Description of Road Drainage Systems

A drainage system includes the pavement and the water handling system. They must be
properly designed, built, and maintained. The water handling system includes road surface,
shoulders, drains and culverts; curb, gutter and storm sewer. When a road fails, whether it’s
concrete, asphalt or gravel, inadequate drainage often is a major factor. Poor design can direct

water back onto the road or keep it from draining away (Zumrawi 2014).

2.1.1 Effects of inadequate Road Drainage system on the performance of rural roads

A fundamental goal of road drainage design is to reduce and/or eliminate the energy
produced by flowing water. The destructive power of flowing water increases exponentially
with increasing velocity (FAO, 1998). Therefore, water must not develop sufficient volume
or velocity to cause undue wear along the drainage system. Providing proper drainage is of
paramount importance in road design and cannot be overstated. Presence of excess water
within the pavement adversely affects the technical properties of the materials that make up

the pavement. All major failures following road surface erosion and undercarriage weakening



are the result of improper or poorly designed drainage. The following factors affect the

performance of local road drainage systems:

2.1.2 Factors affecting the performance of rural road drainage systems

2.1.2.1 Land Use

In agricultural areas around the world, wetlands are often drained to increase or streamline
agricultural production. This drainage can be concentrated in small-scale wetlands that
temporarily flood seasonally, consolidate into permanent pools with less surface water, and
grow larger and deeper with more drainage. Interestingly, this consolidation drainage has
received little attention in the literature. Consolidation drainage can improve connectivity
between remaining wetlands through drainage ditches that can raise water levels in
consolidation wetlands (Merkey, 2006). Higher water levels in compacted wetlands can mean
that much more extreme droughts are needed to dry out completely, simply because those
wetlands are larger and deeper. This process transforms the wetland from a hydrologically
variable wetland to an essentially permanently flooded wetland, fundamentally altering
wetland community composition and its function in the landscape (Wellborn et al. 1996,
Snodgrass et al. 1996, Snodgrass et al. al. 2001). Poor land use affects the performance of
local road drainage systems. This will depend on how the community uses the land that the
highway traverses. Examples include landscape change, poor agricultural practices such as

growing crops along road reserves, deforestation and other destruction of natural resources.

2.1.2.2 Topography

Catchment topography is a substantially permanent property that primarily affects the
concentration or temporal distribution of runoff from the catchment. River systems vary in
their efficiency as institutions for collecting and channeling water (Gregory, 2019). The

geometrical design elements of roads depend on the terrain they pass through. The Katakwi



District is characterized by flat or gently undulating terrain, which opposes the construction
of unrestricted horizontal and vertical continuous roads (topographic gradient of
approximately 5%). Obstacles are few and far between. Flat terrain tends to absorb water

from upstream, which can adversely affect road structure.

2.1.2.3 Workmanship and construction practices

Poor workmanship in the construction and installation of drainage systems affects the
performance of local road drainage systems. This is reflected in the poor installation of

culverts. Such as headwall score checks that may be due to poor oversight by technical staff.

2.1.2.4: Lack or inadequate maintenance

Poorly maintained roads distort drainage systems and lead to poor roads. Poor maintenance of
a rural road drainage system has a significant impact on its performance. This is evidenced by
clogged or broken culverts, muddy mitered ditches and ditches, eroded rims, etc., and is

primarily attributed to under-allocation of road maintenance funds.

2.1.2.5: Drainage/ catchment area
Catchments are the major watersheds that affect runoff. The larger the contributing drainage
area, the greater the flood runoff. Regardless of the method used to assess flood discharge,

peak discharge is directly related to catchment area.

2.2: Road Surface Drainage

Surface drainage includes all means by which surface water is removed from roadways.
Granulation of the aggregate and bitumen mixture should be adjusted to prevent water
penetration into the compacted pavement. This is done by properly choosing a sufficiently
impervious wear course and providing the surface with the necessary cross slope to drain

water quickly. Studies have shown that bituminous mixtures recommended for road
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construction are not sufficiently permeable to the various top layers when installed. This
water ingress into the course occurs when the road surface cracks. For a good surface
drainage system, road construction should incorporate shoulders, cross-slopes, longitudinal

slopes and longitudinal channels (Dawson, 2008).

2.2.1: Shoulders

The shoulders help support the sidewalk laterally, carry water from the sidewalk into the
waterway, and provide a way in case a vehicle loses control or needs to be stopped in an
emergency. It should be slightly steeper than the pavement and should be able to withstand
occasional traffic. Erosion and exudation of the shoulder are major problems and should be

addressed by using less erodible surface materials (Moulton, 2011).

2.2.2: Cross slope

A Cross slope is provided to provide a drainage gradient so that water will run off the surface
to a drainage system such as a street gutter or ditch. Water will flow faster on a paved
surface.

Therefore, the slope of a road surface does not need to be steep. The cross slope should not be
too steep. If it is, the water running off the side will start eroding the shoulder and sides of the

road (Moulton, 2011).

2.2.3: Longitudinal Drainage

The main purpose of longitudinal drainage is to collect and remove water on the road, in the
immediate vicinity, or from adjacent areas (Mwangi, 2013). Removing water from the
pavement at the same location and reducing the likelihood that water will seep into the

roadway or pavement layer or foundation, reducing the potential for deterioration, is
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fundamental to maintaining road safety (Van, 2014). Longitudinal surface drainage systems
include gutters, channels, ditches, permeable surfaces and troughs, complemented by
respective manholes, storage facilities and catchments.

Ditches carry water from roadways to streams and other natural waterways. To achieve this,
grooves must be properly shaped for safety, maintenance, and water flow and erosion control.
The trench should be at least 30 centimeters below the bottom of the gravel base to drain the
sidewalk. Well-maintained and smooth waterways are free of dense vegetation (tall grass)
and stagnant water, and have sufficient gradients to ensure self-cleaning and continuous flow

(Van, 2014).

2.2.4 Culverts

The purpose of a culvert is to carry water safely from one side of the road to the other. Water
may come from natural streams or surface water runoff from road structures or areas close to
roads. Culverts must be durable and have sufficient hydraulic capacity to carry a constant

volume of water over a period of time (Nasoor, 2015).

2.2.4.1 General Considerations in Designing Culverts

While designing culverts, designers should analyze the existing flow conditions in the areas
upstream and immediately downstream of the proposed cross culvert. Upstream and
downstream land use should be documented on the drainage report, with photographic
documentation of the area if possible. This documentation of the existing condition of
adjacent drainage areas prior to construction may provide useful information for subsequent

inquiries from adjacent property owners (Nasoor, 2015).

Storm-water intakes are an important part of a city's storm water collection and transportation

system. Water intakes may collect excess water from the street, divert flow to sewers, and
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provide maintenance access to storm sewer systems. They can be made of cast iron or
concrete and are installed at the edge of the gully or the bottom of the trough. Geometric
features of roads often determine the location of drains (Chanson, 2010). Their main function
is to divert runoff from roads into gutters. There are three types of intake (Bruun, 2013). The

air intake must be free of debris and mud to work as intended and avoid flooding the road.

2.3 Description and Function of Rural Road Drainage System

Drainage systems consist of inlets, catch water outlets, ditches, miters and culverts. The
layout and hydraulic capacity of storm drainage structures and transfer lines shall be designed
to avoid/minimize damage to adjacent facilities and to reduce the risk of traffic disruption due

to flooding. Various types of structures are used in drainage systems (Sen, 2018).

2.3.1 Description of Rural Road Drainage System

The Surface Drainage System collects rainwater and drains it from the surface and adjacent
areas to prevent flooding. Reduces the likelihood of water intrusion into the road and
maintains bearing capacity. Designing an appropriate surface drainage system is an important
part of road planning (Desai and Peerbhay, 2016). Underground drainage systems drain

groundwater as well as seepage from roads and inner dikes.

2.3.2: Functions of Road Drainage Systems

A drainage system collects, transports, and disposes of surface/groundwater that originates at
or near the site or flows into streams adjacent to the site. Prevents erosion of the rear
escarpment by runoff from the hill above. It traps water and keeps it out of gutters, which can

increase runoff in gutters (Mwangi, 2013).
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2.3.3: Maintenance

Maintenance extends the life of roads and consequently has significant financial benefits. A
road system that is well maintained also brings important social and environmental benefits.
When designing a road, much emphasizes should be given to the future maintenance
requirements, who will be responsible for carrying out this work, and how it will be funded.
These maintenance practices should be identified in the form of a maintenance management
plan. A level of priority should be given to each maintenance activity to ensure the whole

road system is adequately maintained. For example:

Routine maintenance (required continually): includes grass cutting, drain clearing, re-

cutting ditches, tree pruning and culvert maintenance.

Recurrent maintenance (required at intervals during the year with a frequency that depends
on traffic volume): on unpaved roads, it includes repairing potholes and ruts, dragging and
grading. On paved roads it includes repairing potholes, patching, repairing edges and sealing

cracks.

Periodic maintenance (required only at intervals of several years): includes gravelling of

unpaved roads, resealing (surface dressing, slurry seal) and re-gravelling shoulders.

Urgent Maintenance (required in response to emergencies): calls for immediate action when
a road is blocked either as a result of an accident or a natural event. Tasks include the

removal of debris and other obstacles.

Neglected drainage rapidly leads to the deterioration of the road. The execution of this work
should therefore be monitored at regular intervals to ensure it is carried out effectively.
However, although the effects of poor road drainage maintenance activities on the road are
frequently highlighted in road maintenance manuals, the implications for the environment are

not. Consequently, if indirect impacts are located away from the road, where they are not
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directly visible, and a false sense of complacency can develop. The importance of the
environment, therefore, needs to be emphasized in future maintenance management plans.
Guidance is also required on the level of priority given to the various mitigation measures
that can be incorporated, such as the cleaning of retention ponds and maintaining the

diversity of habitat within a drainage channel, especially if funds are limited.

2.4: Technical performance indicators of the drainage system

2.4.1: Capacity

The drainage system must have the capacity to handle the expected volume of water runoff
during heavy rainfall events. It should be designed to prevent flooding and ponding on the

surface of the road.

2.4.2: Flow rate

The drainage system should be designed to efficiently convey water away from the road. This
involves ensuring that the flow rate of the drainage system such as culverts, side drains and

channels are adequate to handle peak flow rates.

2.4.3: Slope and gradient

Proper slope and gradient in the drainage channels are crucial for ensuring that water flows

away from the road effectively. Incorrect slopes can lead to stagnant water and erosion.
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2.4.4: Inlet design

The design of inlets and catch basins should allow for easy collection of surface water runoff.

Their location and spacing should be optimized to prevent water from pooling on the road.

2.4.5: Sedimentation and erosion control

The drainage system should include features such as sediment basins or settling ponds to
capture sediment and prevent it from entering the road. Proper erosion control measures
should be in place to prevent soil erosion that can clog drainage channels and reduce their

effectiveness.

2.5: Failures of Road Drainage System

According to Nyuyo, (2013), pavement maintenance mainly consists of sealing cracks,
patching and repairing damaged surfaces. It's an inexpensive remedy to extend the life of
your patch before more expensive maintenance is required. Water puddles on or near roads, a
common sight during heavy rains, are a harbinger of trouble. Water penetrates the road
structure unless the surrounding and underlying ground is relatively watertight. The purpose
of drainage design is to control surface runoff and control free water in roadbeds and

roadbeds (Mwai, 2011).
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Table 2. 1Effects of water on the road surface

Positive effects of water on the road Neqgative effects of water on the road
e Establishing and maintaining e Softening and reducing the load-carrying
vegetation for erosion control ability of subgrades and shoulders;
e Working  gravel  road Increasing  the  disintegration
surfaces pavements and gravel surfaces;
e Providing dust control; and e Eroding roadside surfaces;
e Cleansing the  road e Depositing sediment and debris
and pavement surface ditches, pipes, catch basins
waterways; and contributing to frost
heaves and spring break-up.
e Creating driving hazards for motorists.
e Damaging adjacent property.

Source: UNH report (2016)

Control and elimination of water that contributes to these types of roadway damage is the
primary reason for establishing adequate drainage and its maintenance. To do this,
government institutions must be mandated with the construction and maintenance of road
plan (Mwangi, 2013).

Some roads are built over or near natural groundwater. Additionally; seasonal fluctuations in
water levels after heavy rains are to be expected. If the road slope cannot be maintained
above the water table, downspouts or ditches may be required to reduce the water level below
the road. The use of free-draining fill gravel is necessary to prevent moisture ingress into the

road structure (Lytton et al, 2012).

2.6: Summary of the literature review

The literature review focused on the assessment of the drainage systems of existing rural

roads in Katakwi district. Drainage systems involve the side drains, mitre drains, culverts and
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surface road drainage. Proper drainage design when implemented will not only improve the

lifespan of the road but also improves its aesthetics.

Side drains are a type of drainage systems that are constructed along the sides of roads and
drain away water from the road. Side drains can be earth lined, concrete lined or stone
pitched depending on the availability of materials and availability of funds and classes of
roads. Side drains are the most economical drainage systems for rural roads as most of them

are earth lined.

However there are a few literature gaps that need to be addressed in respect to rural road

drainage which among others include;

» Community Engagement and Perception: There is a gap in literature regarding the
involvement of local communities in the planning, maintenance, and evaluation of
rural road drainage systems. Understanding community perceptions and participation
levels is lacking.

» Climate Variability Impact: Given Uganda’s varied climate patterns, there is
insufficient research on how changing weather conditions, including increased rainfall
or droughts, affect the performance and effectiveness of rural road drainage systems.

» Limited Comprehensive Studies: There is lack of comprehensive studies that
thoroughly evaluate the performance of rural road drainage systems across different
regions in Uganda. Existing research is concentrated in specific areas, leaving gaps in
understanding the broader national context.

> Effectiveness of Drainage Systems: Literature may not adequately address the
effectiveness of existing drainage systems in preventing road damage, soil erosion,
and flooding in rural areas of Uganda. Assessing the real impact of these systems is

essential.
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» Maintenance and Sustainability: Research gaps exist regarding the long-term
maintenance and sustainability of rural road drainage systems in Uganda. This
includes understanding the challenges faced in maintaining these systems and their

overall longevity.



19

CHAPTER THREE

RESEARCH METHODOLOGY

3.0 Introduction

This section highlights the research strategy that was employed to achieve the study’s
objectives. The chapter presents the research design, the study population and its composition
together with the sample size that the researcher used, the sources of data, data collection

methods, data collection instruments and data analysis.

3.1  Research Design

A research design is the method that guides the researcher to collect data, manage the data
and triangulate it into possible reporting of the findings. There exist different of research
designs like cross sectional research design, correlational research design, analytical research
design and many others. For the case of this study, the researcher adopted the analytical
research design. The analytical research design was adopted by using facts and information
which are available and after collecting these data the researcher analyzed and made a critical
evaluation of the materials. It was adopted because it would easily give the researcher chance

of analyzing the state of drainage systems along the selected roads in the area.

3.2 Research Approach

Even though quantitative and qualitative approaches have inherent strengths and weaknesses
it has been established from the works of several scholars like Wiggins (2011) that they
complement each other when utilized in the mixed method approach. This study, therefore,
adopted a partially mixed, sequential, but cross-sectional approach where a quantitative tool
was utilized to establish relationships and it was coupled with the observation which was

used to strengthen the study.
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3.3 Population

In this study, the total population included 17 respondents from Katakwi district local

government. The sample size was obtained using Slovin’s formula;

Where, n = Sample size

N = Population universe and a = Confidence level (a + e=100).

The formula adopted a confidence level of 95% and the margin of error, e, is therefore 5%
which is acceptable in social science research. The breakdown for each of the groups was

calculated as follows:

Table 3. 1: Sample size of respondents

Category of respondents Population of | Sample size | Sampling technique
respondents

District engineer 1 1 Purposive sampling

Road inspector 1 1 Purposive sampling

Road overseer 1 1 Purposive sampling

Supervisor of works 1 1 Purposive sampling

Road user 13 11 Simple random sampling

Total 17 15

The sample size used for the study was 15 respondents and these included 1 district engineer,
1 road inspector, 1 road overseer, 1 supervisor of works and 11 road users. These were asked
to comment on the nature of drainage systems along the roads and were also very important

in directing the researcher the areas that need urgent attention.

3.4: Sampling Strategy and Criteria

| applied purposive and simple random sampling. Purposive sampling was used to select the
key informants manly the district engineer, road inspector, road overseer and the supervisor

of works. This type of sampling helped to get to the required information easily. Simple
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random sampling was used to select road users in order to give those equal chances of being

selected in the study and to avoid bias.

3.5: Description of Study Area

The study was conducted in Katakwi district local Government. The rural roads that were
assessed included but are not limited to the following roads: Katakwi-Toroma Rd, Toroma-
Kokorio Road, Magoro-Lake Bisinia Road; Usuk-Ongongoja Road; Kapujan-Kokorio Road;
Magoro-LakeOpetaRoad; Getom-Toroma Road; Adacar-Arengecora Road; Alelesi-Omodoi-
Adere Road; Ngariam-Palaam Road; Odoot-Olupe-Oriao Road; Toroma-Akurao Road;
Ongongoja-Obwobwo Road; Omodoi-Ngariam Road; Adacar-Aketa Road; Ocorimongin-

Omodoi Road; Odoot-Ngariam Road; Magoro-Angisa Road.
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Figure 3.1: GIS map of study area

3.6: Sources of Data

The study used both primary and secondary sources of data.

3.6.1: Primary Data Sources

Primary data were gathered through an observation checklist/Road section Condition
assessment form/ Structural Form (see appendices 1 and 2) and a random selection of the

district roads in Katakwi district.

3.6.2: Secondary Data Sources

This was executed by the use of any information from District offices, and other resource

centers like the Ministry of Works. The researcher utilized the standard design manuals
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which were so helpful in designing culverts. The researcher also collected the annual rain fall
data from the Ministry of Water and Environment, Directorate of Water Resource

Management. The method assisted the researcher in getting a wider view of the study.

3.7: Data Collection Instruments

3.7.1: Road Section Condition Assessment Form

The researcher utilized the Road section condition assessment form/ Structural Form (see
appendices 1 and 2) to collect data for the study. This tool was used because it helps to
ascertain the status of the performance of drainage systems on rural roads in Katakwi district
and it gives firsthand information on the study variables. The researcher physically observed
the performance situation of the drainage system on Katakwi district roads. A digital camera

was used to take photographs of the current state of the road and the drainage system.

3.7.2: Photography

According to Kothari (2004), photography is an indirect way of data collection. It was
majorly used to capture the current status of the drainage system in Katakwi district roads. It
was meant to give a visual understanding of the research topic to the readers of this research

project, the extent of deterioration, maintenance and the state of the drainage system.

3.8: Structure condition assessment

3.8.1: Survey Plan

Before implementation of the Survey, the Survey plan was made for efficiency and accuracy
control of the field work.
Following were first prepared;

» Survey map of existing rural roads in Katakwi District (Road network map)

» Road inventory list by local government

3.8.2: Structure Condition Survey

Structure condition survey for rural roads was conducted separately from the road condition

survey. The following methodology and procedure was used:
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» Vehicle: where structure was found, the vehicle was stopped

» Tape: the length was Measured, width and size of the structures

» Camera: photographs of the structure were taken where necessary.

» Field Note: a survey record was written including structure condition assessment

» Determination of the structure condition through rating that represents the collective

judgment of the survey team (good/fair/poor/ bad).

» Vehicle: a re-start was made after procedure was completed.

3.9: Data Processing, Analysis and Presentation

3.9.1: Data Processing

The data collected were carefully edited, sorted and coded to eliminate the inconsistencies
and errors that may have been encountered. Observation checklist /Road section Condition
assessment form/ Structural Form (see appendices 1 and 2) was organized and coded to get
structured answers, especially for some questions in the background of the study.

3.9.2: Data Analysis

The findings were interpreted in light of the research objectives and literature review to
answer the questions. Qualitative data were analyzed using Ms. Excel. Quantitative data
were analyzed to establish patterns, trends and relationships from the information gathered to
come up with some conclusions and recommendations on the data quantified in form of
graphs, frequency distributions and tables. Qualitative data were collected, transcribed and

grouped. Double data entry and checking were used to minimize errors.

3.9.3: Data Presentation

After analyzing data, then it was presented in tables, charts and percentages using Microsoft
Excel 2016 for easy understanding. This helped the researcher to interpret the well-coded
data into meaningful conclusions and recommendations for the study. Considerations highly

adhered to consistency and accuracy of data.
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3.10: Drainage Design

3.10.1: Hydrologic Design

(a) Meteorological Data
The Meteorological Department in Kampala and Soroti provided rainfall parameter data that
was used in the estimation of the surface runoff.

(b) Estimation of Runoff
A topographical map covering the whole area was used to estimate the area of the catchment

that serves this road with runoff water as a collecting pan.

(c) Reduction of Levels
The centerline levels of the existing road surface were taken to obtain the longitudinal profile.

(d) Drainage Facilities Design

Manning’s formula was used to estimate the capacity of the drainage facilities. It is given as:

Qz%R%SO% ................................. Eqn (3.2)

Where Q = Capacity discharge of the drainage facility (m*/s)
A = Cross-sectional area (m?)
R = Hydraulic radius (m)
So = Longitudinal slope

n = Manning’s Coefficient

3.11: Chapter Summary

This chapter has dealt with methodology reflecting research design, target population,
sampling procedure, and data collection instrument. The next chapter provided a presentation,

analysis and interpretation of the findings.
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CHAPTER FOUR

PRESENTATION, ANALYSIS AND DISCUSSION OF RESULTS
4.0: Introduction
This chapter presents analyses of the results of the data collected based on the objectives and
research questions formulated in chapter one. The chapter provides the details of the findings
which include the status of the drainage systems of key rural roads in Katakwi district; the
factors that affect the performance of drainage systems of rural roads in Katakwi District and

the design for the improvement of the drainage systems for Katakwi district roads.

4.1: Status of the Drainage Systems of Key Rural Roads in Katakwi District

4.1.1: Road geometry
On extermination of the geometric parameters, the following results were obtained focusing

on the road width and the shoulder widths.

General road widths
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Carriage way width

Figure 4.1: General Existing Road Widths
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Table 4. 1: Percentage deviation of road geometry

Deviance %age from design standard for geometry

Road width 76.3
Shoulders 100
88.15

Table 4. 2: Showing road design classes

Carriage way Shoulder Median

. Right of Way | Road way Lame | Mo, of . A

Design class width ] width [ri] Width width lane width wiidth
]| g [m] [m]

la Paved &l 210.80-24 60 146 3.85 4 2x25 1.2=50
b Paved &0 1.0 7.0 35 2 2x20 -
Il P 50 10.0 8.0 3.0 2 2x20
Il Paved 50 B.A 5.8 24 2 2x15
A Gravel 40 10.0 8.0 3.0 2 2x20
B Gravel 30 B.A 5.8 24 2 2x15
C Graal 30 B4 4.1 4.0 1 2x12

The roads being rural minor and made of gravel were meant to at least be designed to a
standard of gravel class C as per the geometric road design manual for Uganda (2010).
However, the roads geometric parameters of road width and shoulder widths showed a
general non-conformity of 88.15% by comparing them with the road manual standards. This
high level of non-conformity is an indicator of poor designs both for geometric and drainage
structures. This partly explains the high percentages of poor and bad drainages along the road

hence need for better designs.

4.1.2: Drainage
The results were tabulated according to lengths of each road in order to determine the status
of the existing drainage system. The parameters that were used to measure the status of the

drainage system included good, fair, poor and bad condition. The status of the drainage
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existing was accessed using field visual survey with observations. It’s upon this that the

current status was divided into;

1. Good —No water on the road during rain, no erosion or silt deposits; Good roadside
drainage

2. Fair- Some water on the road during rain, some erosion/scouring in roadside drains, or
drains half silted.

3. Poor — Much water on the road during rain, severe erosion scouring in roadside drains
or drains fully silted.

4. Bad- Non-existent/non-functional drainage system
The results were tabulated according to lengths of each road (See Appendices).
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Figure 4. 2: Current status of drainage in study area
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Table 4. 3: Drainage Condition Left and Right Lengths (Km)

Road Name 1-Good 2-Fair | 3-Poor 4-Bad Total
Katakwi — Toroma Road 18.42 0.29 18.71
Toroma - Kokorio Road 4.55 6.59 11.14
Magoro — Lake Bisina Road 7.51 7.51
Usuk - Ongongoja Road 21.53 5.43 26.96
Kapujan - Kokorio Road 4.45 4.45
Magoro — Lake Opeta Road 8.61 8.61
Getom - Toroma Road 4.34 1.86 4.47 10.66
Adacar - Arengecora Road 5.03 9.70 14.73
Alelesi — Omodoi - Adere Road 17.17 17.17
Ngariam - Palaam Road 7.90 5.96 13.86
Odoot - Olupe - Oriao Road 19.93 19.93
Toroma - Akurao Road 11.45 11.45
Ongongoja - Obwobwo Road 5.11 511
Omodoi - Ngariam Road 16.01 1.98 17.99
Adacar - Aketa Road 2.25 12.50 14.74
Ocorimongin - Omodoi Road 6.48 5.75 12.23
Odoot - Ngariam Road 11.77 11.77
Magoro - Angisa Road 14.85 14.85
Grand Total 32.90 164.65 44.32 241.88

From table and figure 4.2 above, it can be seen that none of the rural roads surveyed had poor
drainage systems. The findings show that 18 per cent of the drainage systems were in a bad
state which means that they were in danger of failure or had already failed. Furthermore, the
majority of the entire rural road drainage systems i.e. 68 percent were in a poor state or
needed major repairs, while only 14 per cent were in a fair state which was an indication of
the requirement for minor repairs which is in agreement with the Katakwi district

development plan statistics 2015/16 to 2019/20

4.2: Factors Affecting the Performance of the Drainage Systems of Key Rural Roads in
Katakwi District

This was the second objective of the study. The researcher was interested in investigating the
factors affecting the performance of the drainage systems on key roads in Katakwi district.

The data collected is presented below.
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4.2.1: Poor Land Use

From observations and consultations with the local people and technical staff at the local
government, poor land use was one of the key factors affecting the performance of the
drainage systems of key roads in Katakwi district. This was mainly common along Katakwi
Toroma road, Toroma-Kokorio road, Kapujan-Kokorio Road, Getom-Toroma road and many
more. Poor land use affects the performance of rural road drainage systems. This is
determined by the way communities utilize the land through which the rural road passes.
Examples include modification of landscape, poor agricultural practices such as the
cultivation of crops along the road reserves, deforestation and destruction of other natural
resources. Figure 4.3 below indicates human land use activities affecting drainage systems in
Katakwi. Where we can see people's socio-economic activities like land encroachments and

farming largely resulted in the dumping of soil and waste in the drainage systems.

Figure 4. 3: Poor land use causing poor drainage

According to F.A.O (2019), the drainage water outlet is a critical point in any project, both
from a viewpoint of downstream water quality and for the functioning of the project itself,
because any flow stagnation in the conveyance channels causes problems upstream.
Therefore, attempts must be made to prevent erosion and not locate outlet structures at points

where heavy siltation may be expected. Moreover, the adverse downstream negative impacts
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on water supplies, fish, riparian habitats, wetlands and other valuable ecosystems must be

minimized.

Similarly, (Merkey 2006) indicates that higher water levels in compacted wetlands can mean
that much more extreme droughts are needed to dry out completely, simply because those
wetlands are larger and deeper. This process transforms the wetland from a hydrologically
variable wetland to an essentially permanently flooded wetland, fundamentally altering
wetland community composition and its function in the landscape. Poor land use affects the
performance of local road drainage systems. This will depend on how the community uses

the land that the highway traverses.

4.2.2: Topography

Another factor that contributed to poor drainage systems along roads in Katakwi district
included the flat topography that affects the flow of water. Katakwi district sub-catchment is
largely flat with a few hilly areas in different locations of the sub-catchment with the highest
hills located at the tip of the catchment to the North East in Katakwi district. Generally, the
sub-catchment comprises undulating land, rocky outcrop, rivers, forests as well as wetlands.
The sub-catchment landscape is generally a plateau with gently undulating plains with hills
and inselbergs in certain areas. The highest point of the catchment is located on top of the
hills of Ongongoja at an elevation of about 1647 meters and the terrain reduces t with the
lowest point of the sub-catchment at 1050 meters. Figure 4.4 below shows the flat terrain of

some of the areas in Katakwi district.
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Figure 4. 4: Poor drainage along Usuk-Ongongoja road

According to Ministry of Works and Transport (2010), the geometric design elements of a
road depend on the traversed terrain of the land through which the road passes. Katakwi
district is characterized by a flat or gently rolling country which offers few obstacles to the
construction of a road having continuously unrestricted horizontal and vertical alignment
(transverse terrain slope around 5%). The flat terrain is prone to the absorption of water from

upstream which could be detrimental to road structure.

4.2.3: Poor Workmanship and construction practices

Poor workmanship was also discovered along road projects in Katakwi district. This was a
major cause of poor drainage systems. In figure 4.5 below, it can be seen that light tools are
being used on a road project with poorly constructed drainage patterns. A line culvert is seen

to be placed almost above the road drainage invert.
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Figure 4. 5: Poor workmanship

Poor workmanship during the construction and installation of the drainage system adversely
affects the performance of the rural road drainage system. This is evidenced in the poor
installation of culverts; headwalls score checks etc. which could be attributed to inadequate
supervision by technical personnel. These findings are in agreement with Johnson (2014)
who indicated that one of the causes of poor rod quality is poor workmanship which is
manifested in many road projects in developing nations. This happens mostly when there is

bureaucracy in the tender awarding system which makes it possible for incompetent.

4.2.4: Lack or inadequate maintenance

Lack of maintenance was manifested along many roads in Katakwi district and this affected
the drainage systems along these roads. According to the FY 2020/21, Katakwi District spent
UGX 15,178,178,000 on road infrastructural projects and this is limited funds. The unit cost
per kilometer on average in Uganda costs between $750,000 and $1m (Shs2.5b to Shs3.5b)
(UNRA, 2020). According to Musisi, (2021), the unit cost per kilometer on average in
Uganda costs between $750,000 and $1m (Shs2.5b to Shs3.5b) while the same in Kenya goes
for $300,000 (approximately Shslb) and $330,000 (Shsl.1b) in Rwanda, a country with

mountainous terrain. There has been a lot of discussion on the cost of our road works and the
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President’s explanation has been that previously the high costs were fuelled by massive
corruption in the sector but recent reforms notwithstanding, the costs remain high. Lack or
inadequate maintenance was observed many on Aketa-Adacar road, Usuk- Ongongoja road,

Ngariam-Palaam road, Getom-Toroma road as indicated in figures 4.6, 4.7 and 4.8 below

Figure 4. 6: Poor drainage along Usuk-Ongongoja road

Figure 4. 7: Poor drainage along Ngariam-Palaam road
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Figure 4. 8: Poor drainage along Getom-Toroma road

From the figures above, it is evident that inadequate maintenance of rural road drainage
facilities significantly affects their performance. This results into flooding which further
affects the road drainage systems. According to Gregory (2018), flooding in urban areas is
not just related to heavy rainfall and extreme climatic events; it is also related to changes in
the built-up areas themselves. In the case of Maiduguri, the problems of street flooding began
when some socio economic and anthropogenic activities gained momentum as a means of
face lifting the city as State Capital. The influx of people from both rural and adjoining states
led to increased demand for housing. Houses were hurriedly built to meet the burgeoning
demand for shelter as a result of insurgency. This is evidenced by clogged and broken
culverts, silted mitre drains and ditches, eroded shoulders etc. and it is majorly attributed to

the lack or inadequate allocation of funding towards road maintenance.

4.2.5 Flooding

Floods frequently occur in low-lying areas, areas along river banks and close to wetlands.
Wetlands and Flood plains have been encroached on for mainly rice farming compromising
their ecosystem services of flood regulation. Land degradation and deforestation play a large

role in the onset of flood events. Homes and crops are always affected and in some
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incidences pit latrines collapse, increasing the risk of waterborne diseases. Floods in Katakwi
district mainly in the sub-counties of Madera, Kangole and Kabarwa. Floods are normally
experienced during April — June mainly in low-lying areas surrounding flood plains and R.
Sironko. In Apeduru-Apapai, flooding occurs mainly in the sub-counties of Usuk and
Ngariam. Wetlands and floodplains have been encroached on for crop cultivation which

compromises the flood-regulating ecosystem service.

These findings are in agreement with Halton, (2017) who indicated that as floodwaters spread
they can threaten lives, inundate properties and businesses, destroy belongings, damage vital
infrastructure and prevent access to essential public services. Often the effects of flood are
long term and can be very costly, disruptive and distressing for communities involved. Figure
4.7 below shows flooding and blocking access roads due to flooding in Ameritele Village,

Aakun Parish, Usuk Sub County, and Katakwi District.

Figure 4.9: Blocked access road due to flooding in Ameritele village, in Usuk Sub

County Katakwi district

A common problem with poor drainage is erosion water that runs over land and down slopes
without catch basin or trench drain containment carries soil, mulch, and debris with it and

robs trees and plants of nutrients. Drainage quality is an important parameter which affects
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the highway pavement performance. These findings are in agreement with (Rokade, Agarwal
& Shrivastava, 2012) who indicated that the excessive water content in the pavement base,
sub-base, and sub-grade soils can cause early distress and lead to a structural or functional
failure of pavement. Drainage is the most important aspect of road design. Proper design of
drainage is necessary for the satisfactory and prolonged performance of the pavement. In
designing drainage, the primary objective is to properly accommodate water flow along and
across the road and conveniently transport and deposit the water o the downstream without

any obstruction in the flow.

4.3: Design for the improvement of the drainage systems for Katakwi district roads

4.3.1: Introduction to the Design

Good drainage design in rural roads is critical to the success of road construction. If drainage
is inadequate, maintenance costs can be increased, the life span of the road can be reduced,
and adverse impacts on the environment and local communities can result such as increased
health risks, damage to food and water supplies, and depletion of natural resources. Many of
these problems can be avoided if consideration is given to the design, construction and
maintenance of adequate road drainage. The time and expense needed to implement adequate
road drainage more than off-sets the greater costs of trying to mitigate problems after
construction and is much more effective in the long term. The design was done using the
rational method and most parameters were determined with guidance from the Ugandan

drainage design manual.

4.3.2: Design for side drain along Kapujan-Korikori road 4.4km

The design for this drainage was done using the rational method while following the Ugandan

road design manual. It was done following the steps below;
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e Estimation of catchment Area, A

e Determining the runoff coefficient, C

e Determining the time of concentration T,
e Calculation of the rainfall intensity, |

e Calculation of the discharge, Q

4.3.2.1: Catchment Area (Hectares, Ha)

The area was estimated by first studying the topography of the area adjacent to the road using

Google earth pro. The road was found to serve up to 100m of land offset from the road.

A =100 X LENGTH OF ROAD ..........ceooieeieeeeeeeee e Eqn (4.1)
A =100 X 4450 = 445,000mM2 = 44.5HA.........ooeeeeeeeeeeeeeeeeeee e Eqn
(4.2)

4.3.2.2 Runoff coefficient

According to the site survey, the area was found to be a rural setting with most of the land
being used for cultivation with a few scattered residential homes. Figure 4.10 shows Katakwi
district located in zone H with mean annual precipitation of 1197mm. Values from table 4.3

of the Uganda road design manual were used to estimate the runoff coefficient.
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Figure 4.10: Showing rainfall zones of Uganda
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Table 4.4: Typical values of rational co-efficient for rural areas

MAP (mm)

Factor Component <300 ] 300- 600 | 5600
3.5% flat 0.01 0.02 0.03
c ““el:ﬁg?dse':ﬁ’: of 3.5%-11% soft to moderate 0.04 | 008 | 008
s catchment 11%-35% steep 0.09 0.12 0.16
>35% very steep 0.18 0.22 0.26
very permeable 0.02 0.03 0.04
permeable 0.04 0.06 0.08
Cy | Permeability of soil semi-permeable 0.08 0.12 0.16
impermeable 0.15 0.21 0.26
Dense forest or very loose deposits 0.02 0.03 0.04

. Cultivated land or thin forest 0.04 0.07 0.11

G Vegetation Grassland 013 | 017 | o021
bare rock 0.24 0.26 0.28

Note: 1. For contour cultivated lands C =0.80 x (C; +Cx +C,)
2. 100% dense wood : flat<3.5% C =0.60 x (Cs + Cx + C))
steep>11%  C =0.80x (Cs+ C¢ + C))

3. For lakes, swamps and dams C =1.00x(C,+C,+C,)

Katakwi district being in a plain area with average slope of 7% and MAP >600 mm, Cs =
0.08

Katakwi district being predominately covered with ancient Precambrian crystalline basement
and MAP >600 mm C = 0.16

Most of the land being used for cultivation, C, = 0.11.
C =0.8(Cs + Cy + Cy)
C = 0.8(0.08+ 0.16 + 0.11)
C=0.28

4.3.2.3 Time of concentration
A standard minimum time of concentration of 10 minutes was chosen because, on calculation
using brasby-williams formulae, the values were ranging between 1-1.5min hence using the

minimum.
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Table 4.5: Minimum time of concentration as per road design manual

Location Standard 7, (minutes)
Road inlet pits 5
Small areas less than 0.4 hectare 10

4.3.2.4 Rainfall intensity
The Watkins and fiddles method was adopted in calculation of the intensity duration curves.

The value of rainfall intensity corresponding to the time of concentration was chosen.

Generated Intesity Duation Curves

250
~o-2 -yr
2 -5
=
= 10-yr
gz 0 15-yr
-;"g' —o—20-yr
~—25-yr
—o—50-yr
~o—100-yr
10
1 10 100 1000
Duration (min)

Figure 4. 11: Intensity Duration Frequency Curves
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Table 4. 6: Recurrence intervals for structures in Ugandan Drainage manual

Structure Type Geometric Design Standard
Pla,Plb | PIll Gravel A Plll, Gravel B Gravel C

Gutters and Inlets* 10/5 2 2 -
Side Ditches 10 10 5
Ford/Low-Water Bridge -
Culvert, pipe (see Note) 25 10 5
Span < 2m
Culvert, 2m < span < 6m 50 25 10 10
Short  Span  Bridges 50 50 25 25
6m < span < 15m
Medium Span Bridges | 100 50 50 50
15m < span < 50m
Long Span Bridges | 100 100 100 100
spans > 50m
Check/Review Flood 200 200 100 100
Pla = Paved la
Plb = Paved Ib
Pll = Paved Il
PIll = Paved Il

4.3.2.5 Discharge
By considering individual chainages of 40m each, the average discharge from each

proportion was found to be;

Q=5 = S0 = 0.039M3 /5. Eqn (4.3).
Where;

C= the catchment runoff coefficient
I= the rainfall intensity (mm/hr.)

A= area of catchment (ha)

This road had two low areas; at km 0+180 (from 0+000 to 0+690) and 2+440 (from 0+690 to

4+440). The following design values were obtained.
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Table 4. 7: Design flows from consecutive adjacent areas to point of outlet (culvert)

Chainages Discharge | Cumulative Discharge
0+000

0+40 0.039

0+80 0.039 0.078

0+120 0.039 0.117

0+160 0.039 0.156

0+200 0.039 0.195 culvert |
04240 0.039 0.234

0+280 0.039 0.195

0+320 0.039 0.156

0+360 0.039 0.117

0+400 0.039 0.078

0+440 0.039 0.117

0+480 0.039 0.078

0+520 0.039 0.117

0+560 0.039 0.078

0+600 0.039 0.117

0+640 0.039 0.078

0+680 0.039

Table 4. 8: Summary of the design flows

Section Design discharge (m°/s)
0+000 to 0+690 0.234
0+690 to 4+440 0.67

4.3.2.6 Hydraulic design
Shape selection

Because the section was to be in earth, the trapezoidal section was chosen
Slopes

The slopes were chosen following those of the existing road to avoid cutting of much earth.

Table 4. 9: showing average longitudinal slopes

Section Longitudinal slope (%0)

0+000 to 0+690 1.2

0+690 to 4+440 1.4
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Sizing

Sizing was done using the following procedure;

A value of bottom width B was chosen.

The wetted perimeter P was obtained in terms of Y (flow depth)
The wetted area A was also obtained in terms of Y

The hydraulic radius R was obtained from;
R = Eqn (4.4)

Manning’s equation was fitted into the continuity equation and rearranged to obtain equation;

(%/3) = 22
ARV =

Values for discharge, manning’s constant and longitudinal slope were substituted into the

equation which was solved to obtain the flow depth (y).

The value of the bottom width (B) was chosen as 200mm with side slopes of 1:1 therefore
Z=1 to maximize on the available space since it’s a minor road. Because it’s a rural gravel
road, the drainage lining was earth (manning value, n of 0.02) from chow. Results for ch

0+000 to 0+690.

Where;
A=Bxy)+(zxy*)
A=(02x%y)+(1xy?)
A =(0.2y) + (y*)
P=B+2yxy1+2z2
P=02+2yx+y1+12

P=0.2+2.82y

A
R=—
P



By substituting the value of R, A Q, Sand n

((0.2y) + (y») x
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_(0.2y) + (y?)
~0.2+2.82y

ARC/3) =

On
5(1/2)

[SS]R ]

((0.2y) + (v%) _0.234 % 0.02

Hence the value of y= 0.3m (300mm)

2
(0.2 + 2.82y)3

1
0.0122

Table 4. 10: Tables showing the design values for the two sections

Section 0+000 to 0+690

shape trapezoidal
manning's value n 0.02
LONG slope s 1.20
depth y (m) 0.30
bottom width b (m) 0.20
Side slope 1.00
top width (m) 0.80
wetted area A (m2) 0.15
wetted Perimeter P (m) 1.05
Hydraulic radius R 0.141
Design velocity V (m/s) 13.02
design capacity (m3) 2.04
operating velocity (m/s) 3.33

Section 0+690 to 4+440

shape trapezoidal
manning's value n 0.02
LONG slope s 1.40
depth y (m) 0.30
bottom width b (m) 0.20
Side slope 1.00
top width (m) 0.80
wetted area A (m2) 0.15
wetted Perimeter P (m) 1.05
Hydraulic radius R 0.141
Design velocity V (m/s) 14.71
design capacity (m3) 2.21
operating velocity (m/s) 3.33
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Figure 4. 12: Proposed side drain designs

4.3.2.7 Discussion

The design proposal was done successfully and offered as a solution to the drainage
challenges facing this road of which the major issue was lack of proper drainage and
alignment designs. However, routine maintenance is required for the drainages to clear any

obstructions for them to function optimally.

4.4: Construction concept

During the construction process, it is essential that the drainage features are constructed at the
same time as the road formation itself, or preferably (if possible) ahead of formation works.
Especially when works are carried out during the rainy season, it is important that the
drainage system is functional to avoid completed road formation work from being damaged
or washed away. Mitre and discharge drains will lead away unexpected rain water, and a

catch water drain may prevent it from reaching the road at all.
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4.4.1: Sloping of the side drain

Sloping of the side drain is done in 2 steps. In most cases, first the back slope is cut, and then
the fore slope. The reason for this following order is that in road rehabilitation, the best
material from the old road surface such as laterite is most likely to be found closer to the
centre line, and this is the material, which should preferably be placed back in the top layer of

the new formation.

4.4.1.1: Back sloping

Back slope is the slope from the toe of ditch to the top of slope on the backside of the ditch.
After ditching is completed, the back slope is cut. The loose material will fall in the ditch, but
can easily by shovelled out and thrown on the centre third of the road. Where the cut face
behind the side ditch is more than 1.0 meter high, it may be easier to carry out the back

sloping operation even before the ditching operation.

4.4.1.2: Fore sloping

Fore slopes extend from the shoulder edge to a drainage ditch directly to the ground surface.
The second step of the sloping operation is the cutting of the fore slope. It is again important
to see to it that the material is placed on the centre third of the road width. Good organization

of the workers and proper assignment of tasks, also contributes to the quality of the works.

4.4.1.3: Construction practices that can improve the design of drainage in Katakwi
» The side drain excavation should be constructed as per the design drawings and
should not have irregularities.
» The side drain size should be bigger where the anticipated run-off volume is higher or
where it is necessary to increase the material collected from the side drain excavation

for the formation.
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The inclination of the side drain should permit the draining of the water into the mitre
drains, culverts or water courses.

The profile of the side drain should be controlled as per standard specifications or as
designed and so must its inclination.

If the soil quality is adequate the material obtained from excavating the side drains
should be deposited on the road formation. If the soil is inappropriate it must be
deposited out of the side drain area in a layer not thicker than 15 cm or transported
away from the road area completely.

If the mitre drain conducts the water onto natural terrain, the invert level of the mitre
at discharge point and the level of the terrain should be the same at the link

The joints between the culverts should be smooth and closed with concrete to allow
the transport of the water without leakage through the joints.

The backfill around the pipes can be carried out using the material excavated from the

trench or gravel approved by the Engineer.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.0: Introduction

This chapter presents the conclusion and recommendations on the details of the findings
which include the status of the drainage systems of key rural roads in Katakwi district; the
factors that affect the performance of drainage systems of rural roads in Katakwi District and

a design for the improvement of the drainage systems for Katakwi district roads.

5.1: Conclusions

The study concluded that none of the rural roads surveyed had good drainage systems. The
findings show that 18 per cent of the drainage systems were in a bad state which means that
they were in danger of failure or had already failed. Furthermore, the majority of the entire
rural road drainage systems i.e. 68 per cent were in a poor state or required major repairs,
while only 14 per cent were in a fair state which was an indication of the requirement for

minor repairs.

The key factors affecting the performance of the drainage systems of key roads in Katakwi
district included poor land use, topography, poor workmanship and construction practices,
lack of or inadequate maintenance and flooding. However, the major factor contributing to

the poor status of the drainages were lack of proper designs and lack of maintenance.

The design for the improvement of the drainage system focused on road side drains for
Korikori-Kapujan. The design was of a trapezoidal section with bottom width of 200mm,

depth of 300mm, and side slopes of 1:1. This design proposal was found sufficient to drain
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away all the necessary storm water. So such designs should be carried out even for rural

gravel roads to allow them operate for reasonable periods sustainably.

5.2: Recommendations

Maintenance practices should be given priority; this includes removal and cleaning up of the
drains. This can be achieved by increasing budgetary allocation for maintenance. Given that
Katakwi district lies in a relatively flat area, efforts should be made to reduce runoff from the
structures, this can be done by increasing vegetation cover through tree plantations around the
structures and discouraging the creation of impervious layers that lead to high values of water

accumulation in these areas. This will increase rainwater infiltration into the ground.

Encouraging rainwater harvesting technologies by building water collection tanks for water
storage within the industrial area thus reducing the amount of water that goes as surface

runoff in the area hence reducing peak flows drastically.

Discourage encroachment of reserve areas for flood-prone lands thus leaving enough room

for plants and machinery for maintenance and repair.

There’s a need for adequate funding for rural road drainage design and construction/
maintenance and the need to use the approved drainage designs while executing and

implementing drainage construction on rural roads.

5.3: Improvement of the specifications of drainage manual that can fit condition of

drainage of Katakwi

From road design and construction manual volume V July 2018, the standard specifies;

> The minimum bottom width for side drains of 300mm but | would recommend

200mm ; Minimum longitudinal gradient of the side drain of 2% but | would
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recommend 1.2% for Katakwi district due to it being in a flat terrain and also to
reduce the cost of construction and ease of maintenance.

The minimum culvert diameter size of 600mm but for Katakwi being a flat area |
would recommend the inclusion of 450mm diameter size culverts.

The road gradient of 4%, the maximum allowable mitre drain spacing of 200m but |
would recommend 100m for effective water disposal off the road.

The road gradient of 4%, the scour check interval distance of 17m but I would

recommend 10m due to loose type of soil in Katakwi district.
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District & Urban Road

Appendices

Appendix-1 Form 1: Road Section condition Assessment Form

ROAD SECTION CONDITION ASSESSMENT FORM

Form 1
District/City District/City Municipality/To Municipality/To
Code: Name: wn Code: wn Name:
Road Code Road Name: Road Class: start _End
Village: Village:
Survey Road
Surveyed by: Survey Date: . Weather: - Dry or Wet
yea by Y Vehicle: Condition: ©ry )
. Garmin Raw Data Track Survey
Road Length: 0.00 km File Name: Name: Direction: (Forward or Reverse)
Road Sectiton Road Section Chainage Road Section Road Drainage Condition Shoulder Condition Rgﬂ?g::fs Carriageway Shoulder Waypoint (Start point) Waypoint (End point) Average Speed
(km) Length Surface Factor Factor . Width Width P s P s ge Sp Remarks
No. Tyne Conditon
start ] end (km) w left ‘ right left ‘ right Factor (m) (m) No. ‘ Latitude ‘ Longtitude No. [ Latitude ‘ Longtitude km/hrs
(i) (ii) | (iii) (iv) ) Vi) | (i) (vii) [ (@ (x) (i) (xii) i) [ (xiv) | (xv) i) [ (xiv) ] (xv) (xxvi) (xvii)
Calculated as iii) -[  Stop  and Based on Record from GPS
Record Odometer Reading in GPS (Start) P perform Check Stop and perform Visual Check | Stop and perform Visual Check | Average Speed Stop and perform Measurement Record From GPS Record From GPS the Speed - Moving
(xxiv) Avg

0.00 0.00
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District & Urban Road

Appendix-2 Form 2: Structure Inventory / Condition Assessment Form

STRUCTURE INVENTORY / CONDITION ASSESSMENT FORM

Form

District/City District/City Municipality/Town Municipality/Town
Code: Name: Code: Name:
Road Code Road Name: Road Class:
Garmin Raw Data
Surveyed by: Survey Date: Road Length: km File Name:
Waypoint No. of Dimensions Openings (culvert only)
Structure No. | Structure Type O. of Spans - - , Structure Condition Comments
No. Latitude Longtitude (bridge only) Width i Length Quantity | Size
) (i) (iii) (iv) W W) i) L i) | G ) xi) (xii)
d i Stop and Conduct Visual
Record From GPS (See below) ST ) (NS Stop and Conduct Measurements Stop and Conduct Measurements Inspection (1 - Good / 2 - Record any comments
RN EITENTS Fair /3 - Poor / 4 - Bad)
Structure Type
1 R/C bridge 4 Steel Truss bridge 7 Concrete pipe culvert 10 Vented ford
2 Composite bridge Timber bridge 8 Steel pipe culvert 11 Drift
3 Bailey bridge 6 Other Bridge type 9 Concrete box culvert 12 Other structure type
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Appendix 3: Statistics

Road Class Statistics( March 2021)

Road Class Statistics

16%

Class-3, 38.26,

Class-2, 78.02,

32%

Class-1, 125.59,
52%

HClass-1
B Class-2
OClass-3

H Unknown

Road Code Road Name
Class-1 Class-2
2072504 | Katakwi - Toroma Road 18.71 0.00
2072510 | Toroma - Kokorio Road 11.14 0.00
2072514 | Magoro - LakeBisinia Road 7.51 0.00
2072524 | Usuk - Ongongoja Road 26.96 0.00
2072525 | Kapujan - Kokorio Road 0.00 0.00
2072526 | Magoro - LakeOpeta Road 8.61 0.00
2072527 | Getom - Toroma Road 0.00 10.66
2072530 | Adacar - Arengecora Road 14.73 0.00
2072531 | Alelesi - Omodoi - Adere Road 0.00 17.17
2072532 | Ngariam - Palaam Road 0.00 0.00
2072533 | Odoot - Olupe - Oriao Road 19.93 0.00
2072534 | Toroma - Akurao Road 0.00 11.45
2072536 | Ongongoja - Obwobwo Road 0.00 0.00
2072537 | Omodoi - Ngariam Road 17.99 0.00
2072538 | Adacar - Aketa Road 0.00 14.74
2072539 | Ocorimongin - Omodoi Road 0.00 12.23
2072540 | Odoot - Ngariam Road 0.00 11.77
2072541 | Magoro - Angisa Road 0.00 0.00
Grand Total 125.58 78.02

b) Statistics
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Surface Type

Statistics( March 2021)

1- 3-
Road Code [ Road Name Earth | 2-Gravel Paved Grand Total
2072504 | Katakwi - Toroma Road 3.17 18.71 3.17
2072510 | Toroma - Kokorio Road 0.63 0.63
2072514 | Magoro - LakeBisinia Road 16.90 16.90 Surface Type Statistics
2072524 | Usuk - Ongongoja Road 6.76 6.76
2072525 | Kapujan - Kokorio Road 11.36 11.36
2072526 | Magoro - LakeOpeta Road 7.06 7.06
2072527 | Getom - Toroma Road 3.28 3.28
2072530 | Adacar - Arengecora Road 4.92 4.92 ® 1-Earth
2072531 | Alelesi - Omodoi - Adere Road 5.00 5.00
M 2-Gravel
2072532 | Ngariam - Palaam Road 10.31 10.31 2-Gravel
(19.99) M 3-Paved
2072533 | Odoot - Olupe - Oriao Road 4.72 4.72 17%
2072534 | Toroma - Akurao Road 5.79 5.79 = Unknow
1-Earth] N
2072536 | Ongongoja - Obwobwo Road 3.54 3.54 (95.21)
83%
2072537 | Omodoi - Ngariam Road 1.22 1.22
2072538 | Adacar - Aketa Road 2.63 2.63
2072539 | Ocorimongin - Omodoi Road 3.47 3.47
2072540 | Odoot - Ngariam Road 2.14 2.14
2072541 | Magoro - Angisa Road 5.77 5.77
Grand
Total 88.19 29.20 0.00 98.68
b)
Statistics
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Drainage Condition Left Statistics

Drainage Condition Left Length (Km)

Road Road Name 1-Good | 2-Fair | 3- 4- Unknown | Grand

Code Poor | Bad Total

2072504 | Katakwi- Toroma Road 18.42 |0.29 18.71

2072504 | Toroma - Kokorio Road 4.55 6.59 11.14

2072514 | Magoro- Lake Bisina 751 7.51
Road

2072524 | Usuk-Ongongoja Road 2153 | 543 26.96

2072525 | Kapujan- Kokorio Road 4.45 4.45

2072526 | Magoro -Lake Opeta 8.61 8.61
Road

2072527 | Getom- Toroma Road 4.34 1.86 4.47 10.67

2072530 | Adacar-Arengecora Road 5.03 9.70 14.73

2072531 | Alelesi-Omodoi Adere 17.17 17.17
Road

2072532 | Ngariam -Palam Road 7.90 5.96 13.86

2072533 | Odoot- Olupe Oriao 19.93 19.93
Road

2072534 | Toroma- Okurao Road 11.45 11.45

2072536 | Ongongoja-Obwobwo 511 511
Road

2072537 | Omodoi -Ngariam Road 16.01 |1.98 17.99

2072538 | Adacar- Aketa Road 2.25 12.50 14.75

2072539 | Ocorimomgin- Omodoi 6.48 5.75 12.23
Road

2072540 | Odoot- Ngariam Road 11.77 11.77

2072541 | Magoro-Angisa Road 14.85 14.85

Grand Total 0.00 3291 | 164.65 | 44.33 | 0.00 241.89
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drainage condition left length

3-Poor
68%
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= 1-Good

m 2-Fair
3-Poor

= 4-Bad

= Unknown



b)
Statistics

Shoulder Condition Right Statistics(
March 2021)

Shoulder Condition Right

Statistics
2-Fair
(16.49)
14%
/ 3-Poor
/‘ (14.90)
13%
H 1-Good
2-Fair
4-Bad 3-Poor
(83.81)
73% W 4-Bad
B Unknown

District Road
Network
Road 1- Grand
Code Road Name Good | 2-Fair | 3-Poor | 4-Bad Total
2072504 | Katakwi - Toroma Road 3.17 3.17
2072510 | Toroma - Kokorio Road 0.63 0.63
Magoro - LakeBisinia
2072514 | Road 16.90 16.90
2072524 | Usuk - Ongongoja Road 6.76 6.76
2072525 | Kapujan - Kokorio Road 5.46 5.90 11.36
2072526 | Magoro - LakeOpeta Road 7.06 7.06
2072527 | Getom - Toroma Road 3.28 3.28
2072530 | Adacar - Arengecora Road 4.92 4.92
Alelesi - Omodoi - Adere
2072531 | Road 5.00 5.00
2072532 | Ngariam - Palaam Road 10.31 10.31
Odoot - Olupe - Oriao
2072533 | Road 4.72 4.72
2072534 | Toroma - Akurao Road 5.79 5.79
Ongongoja - Obwobwo
2072536 | Road 3.54 3.54
2072537 | Omodoi - Ngariam Road 1.22 1.22
2072538 | Adacar - Aketa Road 1.70 0.93 2.63
Ocorimongin - Omodoi
2072539 | Road 3.47 3.47
2072540 | Odoot - Ngariam Road 2.14 2.14
2072541 | Magoro - Angisa Road 5.77 5.77
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Grand
Total 0.00 6.99| 11.88 79.81 98.68

b)

Statistics

Surface Condition Factor Statistics(
March 2021)

Surface Condition Factor Length (Km)
Road 1- 3- Grand
Code Road Name Good | 2-Fair Poor | 4-Bad Total
2072504 | Katakwi - Toroma Road 3.17 3.17
2072510 | Toroma - Kokorio Road 0.63 0.63 L.
2072514 | Magoro - LakeBisinia Road 16.90 16.90 Surface Factor Statistics
2072524 | Usuk - Ongongoja Road 6.76 6.76
2072525 | Kapujan - Kokorio Road 5.46 5.90 11.36
2072526 | Magoro - LakeOpeta Road 7.06 7.06 2-Fair
2072527 | Getom - Toroma Road 3.28 3.28 / VY |
2072530 | Adacar - Arengecora Road 4.92 4.92 (14.90)
Alelesi - Omodoi - Adere 13%
2072531 | Road 5.00 5.00 = 1-Good
2072532 | Ngariam - Palaam Road 10.31 10.31
2072533 | Odoot - Olupe - Oriao Road 4.72 4.72 2-Fair
2072534 | Toroma - Akurao Road 5.79 5.79
2072536 | Ongongoja - Obwobwo Road 3.54 3.54 3-Poor
2072537 | Omodoi - Ngariam Road 1.22 1.22 = 4.Bad
2072538 | Adacar - Aketa Road 170  0.93 2.63 (‘;:;‘j)
2072539 | Ocorimongin - Omodoi Road 3.47 3.47 73%
2072540 | Odoot - Ngariam Road 2.14 2.14
2072541 | Magoro - Angisa Road 5.77 5.77
Grand
Total 0.00 6.99| 1188 | 79.81 98.68
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b) Statistics

Carriageway Width Statistics( March

Carriageway Width Statistics

2021)
Length of Carriageway Width (Km)
1.0- Grand
Road Code | Road Name <=1.0m | 2.5m 2.5-45m | >45m | Total
2072504 | Katakwi - Toroma Road 3.17 3.17
2072510 | Toroma - Kokorio Road 0.63 0.63
2072514 | Magoro - LakeBisinia Road 16.90 16.90
2072524 | Usuk - Ongongoja Road 6.76 6.76
2072525 | Kapujan - Kokorio Road 4.02 7.34 11.36
2072526 | Magoro - LakeOpeta Road 7.06 7.06
2072527 | Getom - Toroma Road 3.28 3.28
2072530 | Adacar - Arengecora Road 4.92 4.92
Alelesi - Omodoi - Adere
2072531 | Road 5.00 5.00
2072532 | Ngariam - Palaam Road 10.31 10.31
2072533 | Odoot - Olupe - Oriao Road 4.72 4.72
2072534 | Toroma - Akurao Road 3.15 2.64 5.79
2072536 | Ongongoja - Obwobwo Road 3.54 3.54
2072537 | Omodoi - Ngariam Road 1.22 1.22
2072538 | Adacar - Aketa Road 0.93 1.70 2.63
2072539 | Ocorimongin - Omodoi Road 3.47 3.47
2072540 | Odoot - Ngariam Road 2.14 2.14
2072541 | Magoro - Angisa Road 5.77 5.77

2.5-4.5m
(35.91)
31%

H <=1.0m

1.0-2.5m

2.5-4.5m

H >4.5m

1.0-2.5m
(79.29)
69%
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Grand
Total

0.00

75.29

23.39

0.00

98.68

b) Statistics

Shoulder Width Statistics( March 2021)

Shoulder Width Length (km)

Narrow Wide

Road Code | Road Name <=1m >1m Grand Total
2072504 | Katakwi - Toroma Road 3.17 3.17
2072510 | Toroma - Kokorio Road 0.63 0.63
2072514 | Magoro - LakeBisinia Road 16.90 16.90
2072524 | Usuk - Ongongoja Road 6.76 6.76
2072525 | Kapujan - Kokorio Road 11.36 11.36
2072526 | Magoro - LakeOpeta Road 7.06 7.06
2072527 | Getom - Toroma Road 3.28 3.28
2072530 | Adacar - Arengecora Road 4.92 4.92
2072531 | Alelesi - Omodoi - Adere Road 5.00 5.00
2072532 | Ngariam - Palaam Road 10.31 10.31
2072533 | Odoot - Olupe - Oriao Road 4.72 4.72
2072534 | Toroma - Akurao Road 5.79 5.79
2072536 | Ongongoja - Obwobwo Road 3.54 3.54
2072537 | Omodoi - Ngariam Road 1.22 1.22
2072538 | Adacar - Aketa Road 2.63 2.63
2072539 | Ocorimongin - Omodoi Road 3.47 3.47
2072540 | Odoot - Ngariam Road 2.14 2.14
2072541 | Magoro - Angisa Road 5.77 5.77

Grand

Total 98.68 0.00 08.68
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b) Structure Statistics
Structure Condition Statistics( March

2021)
Concrete Pipe Culvert Steel Pipe Culvert
.| 3- 4- 2- 3- 4-

Road Code | Road Name 1-Good | 2-Fair Poor | Bad 1-Good Fair | Poor | Bad Total
2072504 | Katakwi - Toroma Road 11 15 2 0 28
2072510 | Toroma - Kokorio Road 2 4 4 11
2072514 | Magoro - LakeBisinia Road 1 1 2
2072524 | Usuk - Ongongoja Road 9 21 10 1 42
2072525 | Kapujan - Kokorio Road 1 4 1 2 8
2072526 | Magoro - LakeOpeta Road 2 4 2 8
2072527 | Getom - Toroma Road 6 2 5 13
2072530 | Adacar - Arengecora Road 1 11 2 0 14

Alelesi - Omodoi - Adere
2072531 | Road 4 L 4 3 23
2072532 | Ngariam - Palaam Road 4 6 5 2 17
2072533 | Odoot - Olupe - Oriao Road 11 5 5 1 22
2072534 | Toroma - Akurao Road 5 1 0 0 6
Ongongoja - Obwobwo
2072536 | Road . 31 3 7
2072537 | Omodoi - Ngariam Road 11 10 0 28
2072538 | Adacar - Aketa Road 2 8 1 1 12
Ocorimongin - Omodoi
2072539 | Road > ; 3 1 18
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15

2072540 | Odoot - Ngariam Road 1 13 1 0

2072541 | Magoro - Angisa Road 3 12 6 2 23
Grand
Total 69 131 67 27 297

Concrete Pipe Culvert Condition

Statistics

H 1-Good
2-Fair
3-Poor

MW 4-Bad

M Proposed

(2)
5%
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b) Structure Statistics
Structure Condition Statistics (March 2021)

Ranking in (Km)

Road Road Name Very Low Low  Moderate High Total
Code Priority  Priority Priority  Priority Length
2072504  Katakwi - Toroma Road 0 18.71 0 0 18.71
2072510 Toroma - Kokorio Road 0 0.92 5.03 5.19 11.14
2072514 Magoro - LakeBisinia Road 0 0 1.06 6.45 7.51
2072524  Usuk - Ongongoja Road 0 0.67 9.48 16.81 26.96
2072525 Kapujan - Kokorio Road 0 0 0 4.45 4.45
2072526  Magoro - LakeOpeta Road 0 0 8.27 0.34 8.61
2072527  Getom - Toroma Road 0 4.34 0.57 5.76 10.67
2072530  Adacar - Arengecora Road 0 0 9.72 5.01 14.73
2072531 Alelesi - Omodoi - Adere 0 0 9.57 7.6 17.17
Road
2072532 Ngariam - Palaam Road 0 2.38 11.48 0 13.86
2072533  Odoot - Olupe - Oriao Road 0.74 11.54 7.66 0 19.94
2072534  Toroma - Akurao Road 0 1.92 4.5 5.03 11.45
2072536 Ongongoja - Obwobwo 0 0 3.47 1.64 511
Road
2072537  Omodoi - Ngariam Road 0 2.59 14.39 1.01 17.99
2072538  Adacar - Aketa Road 0 0 7.77 6.97 14.74
2072539  Ocorimongin -  Omodoi 0 0 6.56 5.67 12.23

Road
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2072540  Odoot - Ngariam Road 0 5.01 6.03 0.73 11.77

2072541 Magoro - Angisa Road 2.29 9.32 3.24 14.85
Grand 0 50.37 114.88 75.9 241.89
Total

Road Intervention Priority Grade
Statistics

0.30%

20.83% W Very Low Priority
31.38%
Low Priority

Moderate Priority

47.49% High Priority
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Appendix 4: Map of Katakwi District roads

g
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Appendix 5: Google map showing details of Kapujan-Kokorio Road
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Appendix 6: Rainfall Data
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' Annual Report of Daily Data: Daity Flow

Sintion Number : 82245 Year: 1970
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Scries Type : Flow (cumecs)

Lalitude; 1:5 130N Longitude ; 3351153 E Elevation 120 metres Acer T HOD 9 sk
Jan l'eb Mat Apr May Jun ul Aug S el N e

I - - - - - = - - 32.662 4.2 1,894 [ERRISE

2 - - - - - m - 31.5331 8778 1.736 [ARSIER

3 2 s . . s ; - 47511 7733 1620 0,000

! - - - - - - - 4323 6818 1,353 (1000

A - - - - - - - 42139 G2y 1.353 LERYIHIH

f - - = - - - - - 38,473 5726 1.333 (i

7 3 = . . . . - . 37039 5432 1553 0000

8 . s . - - z - -36065 S LS4F 0 now

9 - - - - = : - - 35001 0 1 IR O S A6

10 - = - - - = BehdT2 3.920 1345 Hih

1 : % = - = . . - 36063 3322 1Add 0 g

12 - : : . - < : - 36065 3166 1379 0000

13 - - . - : s : - 33087 3ST2 1299 0000

14 . . - - - - - 287100 AASh L s

13 - - - - - - - - 24.666 014 (1] BRI

16 = : - - - - - - 21236 2947 pmus o oooe

17 - - - . = : : - 17925 8 684G Goon

i . 4 - = - - - - 16111 2784 0500 000

LB = - - - - . - 15633 250 {h 657 1Ny

20 - = - = - - - - 15,588 2.682 0.585 GG

21 - - - - = - - - 15.162 2.635 0.374 (U.000

22 - - - - - - - 14,2350) 24458 0,489 (000

23 ) s = - - - - - 14382 22 U120 (000

24 2 s - - - - - B S 2288 WA 00

25 - = 2 - - - - 20769 13347 2288 (0136 (i

26 - - + i - - o 24828 L9720 23T O D

2] - = = 32350 11412 ) 347 s R

28 - - - ikt 11354 i i e

9 - - - - 17775 10954 3 | wl ot

30 - - = - - 32 158 10,074 IR 018 () iy

31 - - - 32.765 1.972 i

Mean < - - - - s . 38.728¢ 26,308 3844 thiibn RTIATE
Floaw (MCM) - - - - - - - TO3 F30c 68123 1) 246 JRR LIS

Maximim g - = = - - . 52763 32662 9270 im0 b

Minumum - - - - - - . 2 Tpue 10079 J T2 RN [V
RonorT (man) , - . : . : TA0MEe A8RAL THY LT 0wl

Irlonw feumees)
Annual Statistics
Maxinum ; - Minim = Mearn - - Cume s
Tutal ;- ! Runuif- - mm
Possible dunte flaos
No date stored " Fatinnred vithges
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Station Number : 82245 Year: 1971
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:51:30 N Longitude : 33:51:15 E Elevation 10424 metres Area: 14009 sq ki
Jan Feb Mar Apr May Jun lul Aug Sep et Nov Dec
1 0.000 0.000 0.000 0000 0.000 0,000 1890 3408 3030 6081 61 {1441
2 0.000 0.000 (LO00 0.000 0.000 0.000 (V905 3 3114 64155 4.2% a7?
3 (0.000 0.000 0.000 000l 0.000 0000 1008 3626 3198 6370 3 A66 TR
4 0.000 0.000 oo REE RG] 0,001 L2 36206 3215 (6971 2185 TREE
3 (.00 0.000 0,000 0,000 0000 .00 | 128 BT 3.213 7438 3.608 Lol
6 0.000 0.000 0.000 0.000 0.000 0.000 1.343 3444 3213 8.675 3608 0,094
7 0.000 0.000 0.000 0.000 0.000 0.000 | 333 3.626 32158 §.385 3.250) 0.079
8 0.000 0.000 0.000 0.000 0,000 0.000 1.564 3.645 3198 7.3350 3114 0.049
9 0.000 0.000 0,000 0.000 0.000 0.000 1.663 3.043 3.030 6,372 3.014 0.032
10 0.000 0.000 0.000 0.000 0.000 0,000 1.564 3.645 3.014 5.727 2,824 0.003
11 0.000 0.000 0.000 0.000 (.000 0.000 1532 3.702 3.030 3.196 2,666 0,000
12 0.000 0.000 0000 0.000 0000 0.000 1.329 4 358 3233 3148 2981 0,000
I3 0.000 {000 L0t R (¥ 000 0004 1309 3080 2B 337 28497 (o
14 IRV 0.000) SRSIYTE] EREIO (000 0.000 1.3249 5.125 4.070 130 2.77% {1,000
15 0.000 0.000 0000 0000 0000 0.000 1:322 4.853 4.130 4109 2.136 (.00
16 0.000 0.000 (0.000 0.000 0.000 0.000 1.438 4.397 1.367 109 1.850 0.000
17 0.000 0.000 0.000 0.000 (.000 0.000 1.428 4.355 4 588 1.089 1811 (L0
18 0.000 0.000 0.000 0.000 0.000 0.000 1.428 4.255 4418 3892 1 686 0,000
19 0.000 0.000 0.000 0.000 0.000 0.000 1.438 3.306 4.830 4.200 1.564 11000
20 0.000 0.000 0.000 0.000 0.000 0.001 1.554 3.198 4.897 3372 1.343 (Ot
21 0.000 0.000 0.000 0.000 0.000 0.005 1.673 3.030 3.125 8178 1128 [ANAAN
22 0.000 0.000 1).G000 [RRSISIY 0000 IRV 1.6497 2997 5172 R.227 | 300 (RATRIY]
23 0.000 0.000 {000 0,004 0000 0.030 1814 2.836 5.361 7.733 1100 (1060
24 0.000 0.000 (0.000 00U 0,000 0.046 1.850 2836 48920 7733 (9949 A
23 0.000 0.000 0.000 0.000 0.000 0,056 2,101 2997 1.897 7.123 0947 0000
26 0.000 0.000 0.000 0.000 0.000 0.091 2.140 3.030 5.172 5429 034 0000
27 0.000 0.000 0.000 0.000 0,000 0.186 2.317 3.198 3.677 5408 138 .000
2 0.000 0.000 0.000 0.000 0.000 0,467 2,790 3.215 5.930 4902 0433 0,006
2 0.000 0.000 0,000 (.000 0616 3.014 3.215 6478 4010 0453 0.000
30 0.000 0.000 0.000 (.000 0.769 3.198 3.198 6.586 1482 0,448 060
3l 0,000 U000 0,000 3233 3.030 4.376 (ERARIE
Nlean (o0 UL (ERAISIE! O (L0 0,076 V72T 36015 4.273 97 2170 kg7
I Tosy (MOM) 0.000 0.000 0000 (Lo oon 0.197 4626 0.637 11,076 3822 S 64l 0.1
Maximum 0.000 0,000 0,000 0.000 0.000 0.76Y9 3233 3125 6380 8.673 401 (EReN
Minimum 0.000 0.000 0,000 (.000 0,000 0.000 0.890 2.836 3014 3.892 01 {000
Runoff (mm) 0.000 0.000 0.000 0.000 0.000 0.141 3.302 6.893 7.906 11.295 4.026 () (0
Flow {E:umccs}
Annual Statistics
Maximum - 8 673 Mimimum ;O 00 Mean - 1484 CUIEEN
Total - 46811 MCM Runoll : 33413 mm
Possible data flags
No data stored "-" Estimated values "¢"

Printed on: 15-Feb-2017 Page 2
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Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 1972
Station Name : R, Akokorio at Sorotj - Katakwi Road
Fime-Series Type : Flow (cumeces)

Latitude  1'31.50N Longitude . 33.5]°15 ¢ Elevation : 1042 4 metres Area : 1400.9 sq km
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec
I (TREITE (.000 000 G0 0.000 0.000 (OG0 2.968 (.4358 0.00] 0.000 0.017
2 0.000 0.000 (L0040 (1000 0.000 (L000 0000 2.743 0.448 0.000 0.000 0016
3 1000 (.000 0,004 RIS, {0.000 0000 a0 2561 0401 (OO0 0.000 (0.011
i a0 (.000 .00 00 0 00 0,000 (IR 2472 0.352 000 U000 0007
3 RN ERIRIN: YN O 0000 i [ERRRIY: 2443 (.350 0,000 o0 0,01
U NI [TRAININ] ENVIE [ERUIEY Loug VRYTHIA] 0,000 2.302 0.341 (L000 0000 0.003
7 0.000 0.000 (.000 0.000 0.000 0.000 0.000 2274 0.286 0.000 0.000 0.003
8 0,000 0.000 0.000 0.000 0,000 0.000 0.000 2.066 0137 0.000 (.000 0.001
9 0.000 (1.000 0,000 0.000 0.000 0.000 1,000 1.319 0.123 0.000 0.000 (000
10 0.000 0.000 (1000 (OO0 0.000 0.000 0.001 0.771 0.094 0.000 0.000 0.000
11 0.000 0.000 0,000 0000 0.000 0.000 0.003 0.721 (.09] 0.000) 0,000 0000
12 0.000 0.000 (.000 00 0.000 0.006 (LEHT 0.775 0.092 L.p0n 0000 U.000
13 (O 0,000 0.000 (1,004 U000 (O tian 327 0.1n1 0000 0.000 w000
0 11 URATRIE {1000 RS [RRRTRIY (406 RRENE [INAIYA 2.123 0113 (.00 (L0000 0,000
b3 ERUTATH (L IRTIH Uit Lt U001 (3 2952 113 0.000 0.000 (L000
1t U000 0000 0.004 R 0,000 0.000 0016 3.198 0,123 0,000 0,000 0.000
17 0.000 (000 0,000 0000 0.000 0.000 0117 3.230 0.123 0.000 0.000 (.000
I8 U000 0.000 0,000 OO 0.000 0.000 0184 3.517 0.103 0.000 0.000 0.000
19 0.000 0.000 0.000 0.000 0.000 0.000 (.253 3.626 0.101 0.000 0.000 (0.000
20 0.000 0000 0.000 [ANRIAIN 0.000 0.000 1.299 3.663 0.099 0.000 0.002 (LO00
21 0,000 0000 0000 0.000 0.000 LLU00 11330 3.853 0,082 0.000 (L0006 (.000
22 0.000 0000 0.000 (1000 (L0000 0000 (444 3912 0.082 (LOMH) .01 11,0010
23 0000 (000 0000 1,006 0.000 0.000 (138 4232 0.099 0000 0.076 (1000
24 TRAIY U004 {h0ou {1 00K} 0000 0,000 U483 1.389 0.101 0000 0018 0.000)
23 {0.000 0.000 0.000 (ERVIELY 0.000 0.000 ) 344 4764 0.103 (.000 0.033 0.000
26 0.000 0.000 0.000 0.000 0.000 0.000 (.950 4.818 0.123 (1L.000 0.0335 0.000
27 0.000 0.000 000 (1.000 0.000 0,000 1.539 3.344 (1125 0.000 0.033 0,000
28 0.000 0.000 0.000 0.000 0.000 0.000 2.038 2.960 0.123 0.000 0.035 0.000
29 0.000 0.000 0.000 0,000 0.000 0.000 1339 0.843 0,105 0.000 (L.030 (.000
Rl 0,000 (L o00 0.000 0.000 0,000 2621 (),580 0,103 0000 0.024 (0o
Q} 3 (1000 0000 0 000 2805 0314 0.000 0000
Sheat) toot 000 IRETIN L) 0.004 (L0600 (Y 2.628 0.172 0.000 00108 0.002
Pov M A IR (0 AR NN U000 0,000 | 33h 7040 0.443 U006 0.021 0.006
M [ERVIRLY ERETSL RSN IRV ERIN] EREINIY 2803 4818 0.438 0001 0.033 0.017
Minimum 0.000 0.000 0.000 0.000 0000 0L.000 0000 0.514 0.082 0.000 0.000 0.000
Runoff (mm) 0.000 0.000 0000 0.000 0.000 0.000 (1954 5.025 0.317 (0.000 0013 0,004
Flow (cumees)
Annual Statistics
Masimum 4 818 Mindmum ; 0,000 Mean < ).276 cumecs

lotal - 8.721 MCM Runoll: 6.225 mm
Possible data flags

No data stored "-" Estimated values "¢"
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; Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 1973
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:51:30 N Longitude : 3351015 1 Elevation = [042:4 metres Area: 400.Y sy km
Jan Feh M A Ay I Il Auig Sep et Non Dee
| BA00 RV (LU IRA] W0 - - (000 0.784 4089 - 0.000
2 0.000 0.000 (1,000 0001 0.000 - - 0.000 0.962 4154 - 0.000
3 0,000 0.000 (1,000 0.000 (.000 - - 0.000 1.351 4318 - 0.000
1 (LE00 0.000 (0.000 0000 0.000 - - (1000 1.5354 3,760 - 0.000
3 (.000 (.000 0000 IRETN] (.000 - - (1000 1.710 3426 - 0.000
i} 0.000 0,000 0,000 0000 (1000 - - (.000 2.197 3216 - 0.000
7 0,000 0.000 0000 (000 0,000 - - 0.000 2.828 3014 - 0.000
8 000 {000 ARV [ERRIALE! (L0 - - (000 3427 2820 - 0400
[ENATRIE 1,060 (INALE: RRAIEIN: GoDn = [URAINIY 3831 2782 - (.00
1 0000 U000 0 0 1) {1 O = = (0,000 108w 4.242 4 0.000
11 0,000 0.000 0.000 (00w 0.000 - - 0.000 3.972 4,991 - 0.000
12 0.000 0.000 0.000 (1000 0.000 - - 0.000 3,336 5432 - 0.000
13 0.000 0.000 0.000 (.000 0.000 - - 0.000 3.116 3.676 - 0.000
14 0,000 0,000 0,000 0,000 0,000 - N 0.000 2.728 3.432 - 0000
15 0.000 0.000 (LO00 (0,000 0.000 - - 0,000 2472 5149 - 0.000
16 0.000 0.000 (.000 0.004) 0.000 - - (1000 2.472 4.920 - 0.000
|7 SRR 1) 10 {000 [ARSIRH! RN : E 0000 2.620 5102 = 0000
il L L R TR . . (A 16006 } BT = (000
4 Ll TR o IR i1 1H (0630 2965 $.653 - 0.000
2 il HHRUNE N IE (ARSI SRV - - (OO0 2,728 4830 - {000
21 0,000 0.000 0,000 ORI 0.000 - - 0.000 2,374 4.610 - (.000
22 0.000 0.000 0.000 (.000 (.000 - - 1000 2.127 4.333 - 0,000
23 (L000 0.000 0.000 0.000 (.000 - - 0.000 1.985 3.893 - 0.000
24 0,000 (0.000 0000 (1000 (1.000 - - 0.000 1.960 3.627 - 0,000
25 0.000 0.000 0nooo 0000 0.000 - - 0,000 1.873 3233 - 0.000
26 0,000 0.000 (00 0000 0.000 - - 0,000 2.378 2918 - (oo
2 ANAEIY 0.000 (000 t.0u0 0.000 - - 0.000 2982 2635 - RN
b RTINS [ERVIVIE ARALEIN: [N [ERSIAIS; - 003 3233 2377 - 080t
29 0100 (RSN i {0000 = = 0.032 3046 2181 - (.0Out
30 0.000 0,000 0.000 0.000 - - (1,183 4,070 2.576 - .000
31 (.000 0,000 0.000 - (454 2472 0.000
Mean 0,000 0.000 0,000 0,000 0.000 - - 0,022 2,622 3927 - 0,000
Flow (MO} (1000 (1000 0.000 {4000 (1000 - - 0,038 6796 103518 - 0,000
Maxunum 0.000 (1000 0000 (LO60 (1000 - - 0,454 4.089 5.676 - (.00
Minimum RN 0000 ARV (RS IAT 0.000 - - 0,000 0784 2181 - 0.000
o fren {113t} ARSI [ 10 L) cl_r.um" = - 0042 4 851 7.508 - 0.000
Flow (cumees)
Annual Statistics
Maximum - - Minimum : - Mean @ - cumecs

Total ; - Runoff':- mm

Possible data flags

No data stored "-" Lstimated values "e”

MINISTRY OF WATER & ENVIRONMENT Printed on: 15-Feb-2017 Page: 2
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Station Number : 82245

Station Name : R.

[atitude ; 155130 N

OC"-uJO'\'-JIJ-a-Lo-IIU-—-

S Y
.JCJ\L.M;!.'J[\J—'.:.C

18
19
20
21
22
23
24
25
26
28
29
30

Mean

Flow (MCM)
Maximum
Minimum

Runofl (mim)

Maximum : -

Annual Report of D

vi Rond

aily

Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Longitude : 33:31.15 I: Elevation

Jan Feb Mar Apt May Jun Jul
0.000 0.000 0.000 0,000 0.000e - -
0.000 0.000 0.000 0.000 0.000 - -
0.000 0.000 0,000 0,000 0.000 - -
0.000 0.000 0.000 0.000 0.000 - -
0.000 (1.000 0.000 0.000 (.000 - -
(1000 (1.000 0.000 D.000 0.000 -
0.000 0.000 0.000 0.000 0.000 - -
0.000 (000 0,000 0,000 0.000 = -
0.000 0.000 1.000 1,000 {).000 ] =
0.000 0.000 (L.000 0.000 0.000 - -
0.000 0,000 0.000 0.000 0.000° - -
0.000 0.000 0.000 0.000 0.000 - -
0.000 0.000 0.000 0.000 0.000 - -
0,000 0.000 0,000 0,000 0.000 - -
0,000 0.000 0.000 0.000 0.000 - -
0.000 0.000 0.000 0,000 0.000 #
0,000 0.000 AN (000 0000 -
0.000 (.000 0,000 0.ooo (0.000 =
0.000 0.000 0,000 0,000 0.000 - -
(.000 0.000 0.000 0.000 0.000 - -
0.000 0.000 0.000 0.000 0.000 - -
0.000  0.000  0.000 0000 0.000 - -
0.000 0.000 0.000 0.000 0.000 - -
0.000 0.000 0.000 0.000 0,000 - -
0000 0,000 {1.000 0.000 0.000 - -
0oni 0000 11 oon 000 0000 - -
ENRINI! [EXARY [ARAIEY {0,006 ARSI - -
0000 0.000 U, uuh {00 0000 - -
0.000 0,000 0.000 0.000 = =
0.000 0,000 0.000 0.000 - -
0.000 0.000 0.000 -
0.000 0.000 0.000 0.000 0.000 - -
0.000 0.000 (1.000 0.000 0.000 - -
0.000 0000 0000 0.000 0:000 - 2
0006 0000 0.000) ARSI 0000 - -
{0,000 O.uuu 1000 INRUISIN 0,000 -

Flow (cumecs)
Annual Statistics
Minimum : - Mean -
Total i -

No data stored "-"

DIRECTORATE O

MINISTRY OF WATER & EN ) )
FWATER RESOURCES MANAGEMENT

Possible data flags

VIRONMENT

ata: Daily Flow

Yoo 1970

1042 - mietres

Year: 1974

Aren s OO 9 sy ki

Aug Sep Ot Noy Dec
2.288 .5381 0.715 0.000 0.000
2.274 0,713 0.713 0.000 0.000
2140 0.715 0.392 (.000 0.000
2.126 0.621 0.585 0.000 0.000
2.049 0.624 0.645 (RS (.000
1.972 0,903 0.613 0,000 RS
1.960 1.083 0380 (0.000 0.000
1.837 1.206 0547 0000 0,000
1.756 1304 0AT4 0000 0.000
1.673 1.851 0,309 0.000 0.00u
1.543 1.680 0,453 0.000 0.000
1.319 1.343 (.397 0,000 0.000
1.206 1.319 0342 0.000e  (LOUO
1.187 1.133 0.237 0000 10.000
1.083 1.041 0,186 (.000 [ESLE
0913 0.991 0.152 (000 0,000
(846 RN n2s 1100 AN
(1728 04921 ool 0000 AN
0.6351 1.153 0.079 0000 .000
0.380 1.007 0.047 0.000 (.000
0.514 0.944 0.019 0.000 0.000
0.491 0.897 0016 0.000 0.000
0.849 0.944 0.0144 (1000 (.000
0.775 (.983 0,043 0.000 0.000
0.683 0.897 0.036 ).000 0.000
0583 0817 126 [TRE 1000
15374 0,802 AR IR 0.000
0519 0728 0007 (BRI .00
0.514 0.631 0,003 0.000 0.000
0509 0597  0.000  0.000 0.000
0.468 0.000 0.000
1181 0996 0269  0.000 (1.000
3.163 2381 0.720 (0,000 10,000
2288 1851 0713 0,000 ANALHIN
0 4p8 0381 0.000 000 AROIAIE
2258 1843 Al 0000 0,00

cumecs
Runoff ;- mm

Esumated values "¢

Printed on; 15-Feb-2017 Page: 3



: Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 1975
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:51:530 N Longitude : 33:31:113 E Elevation | 10424 metres Area : 14009 sq km
Jan Feb Mar Apr May Jun Jul Aug Sep Ot Noy Dee
1 0.000 0.000 (0.000 0000 0.000 0.000 0.803 6.723 123213 - - -
2 0.00H) (1.000 0.000 0000 0.000 0000 L6357 7.289 122346 - - -
3 (.00 AIEN, 0.000 SR ARYIYIY! (.000 347 76 118485
! 0,000 0.000 000 1000 0.000 0000 0433 6.694  103.029
5 0.000 0.000 0.000 0.000 0.000 0.000 1.397 6.863  92.990 - - -
6 0.000 0.000 0.000 0.000 0.000 0.000 0.354 7.317 0 79.045 - - -
7 0.000 0.000 0.000 0.000 0.000 0.000 0.397 7.617 78644 - - -
8 0.000 0.000 0.000 0.000 0.000 0,000 0.448 8772 7187 - -
9 0.000 0.000 0.000 0,000 0.000 0.000 0.458 9.526 62917 - - -
10 0.000 0.000 0.000 0.000 0.000 0.000 0314 14258 55455 - - -
1] 0.000 0.000 1.000 0.000 0.000 0.003 (580 30.038 35211 - -
12 (.000 000y 0.000 0000 1.000 0.037 631 918 540691
3 (000 0000 0.000 0.000 0000 0176 728 32302 18651 =
o 14 0.000 (0.000 (0,000 0.000 0.000 (.3490 0.862 58347 44430 - - -
13 0.000 0.000 0.000 0.000 0.000 0.509 1.155 60,465 41.331 - . =
16 0.000 0.000 0.000 0.000 0.000 0.610 1,522 61.378 39417 - - -
17 0.000 0,000 0.000 (1,000 0.000 0.631 1.587 63.221 38375 - - -
18 0.000 0.000 0 0ou 0.000 0.000 0,710 1.989 62758 32.632 = i =
19 0.000 0.000 0.000 0.000 0.000 1.071 2702 63.33 28.953 - - -
20 0,000 0.000 0000 0.000 0.000 1.206 3182 70368 26811 = = -
21 0,000 {1000 (1000 000 (.000 1.319 3215 108828 25333 =
22 (L000 (LOOO 0 004 ERERIY] 0000 1352 1339 128514 23776
23 0.000 0.000 0.0u0 0.000 0.000 1343 S0y 129784 22610 - -
24 0.000 0.000 0.000 0.000 0.000 1.438 3.853 21.954 - -
25 0.000 0.000 0.000 0.000 0.000 1.418 3.953 - 22373 - - -
26 0.000 0.000 0.000 0.000 0.000 1.309 4833 - 23835 - -
27 0.000 0.000 0.000 0,000 0.000 1,133 5409 - 22791 - .
28 0.000 0.000 0.000 0.000 0.000 1.041 5879 - 23277
29 0.000e 0.000 0.000 0.000 0.983 6.343 - 23338 - -
30 0.000¢ 0.000 0.000 0.000 0.897 6.640 - 23338 - - -
31 0.000 (.000 0,000 6667 = =
0
Vean (0.000 (LODO 0.000 0.000 0.000 (.600 2379 4b063e  51.783 - - -
Flow (MCM) 0.000 0.000 0.000 0.000 (1000 1.555 6373 118.022¢ 134.226 - - -
Maximum 0.000 0.000 0.000 (.000 0.000 1.543 6.667 129.784e 125213 - = =
Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.354 6.694c 21954 - - B
Runoff (mm) 0.000 0.000 (.000 0.000 0.000" [.110 1349  84.248¢ 95814 - -

Flow (cumecs)

Annual Statistics
Maximum : - Minimum : - Mean : - cumecs

Total ; - Runoft: - mm

Possible data flags

No data stored "-" Estimated values "¢

Y
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' Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 1996
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:51:50 N Longitude : 33:51:153 E Elevation @ 1042 .4 metres Area @ 1400.9 sq km
Jan Teb Mar Apr May Tun Jul Aug Sep Oct Nov Dee
| - - - - - 0.004 1.189 4.701 9.040 7.074 3.560 (.040
2 - - - - - 0.004 1.214 4451 8.643 6.704 3.333 (027
3 - - - B - 0.012 1.239 4.311 8.189 6.644 3.371 L0119
B - - = - - 0.172 1.244 4311 7.267 6.348 3.346 0.010
5 - - - - - 0.234 1.287 4.427 6.704 6.290 3.266 0.004
6 - - - - - 0.280 1.322 4.441 6.644 3.976 3.251 (1L.004
7 - - - - - 0317 1.399 4441 6.348 3673 3172 (0,002
8 - - - - - 0.323 1,453 4448 6.290 5618 3118 0.001
9 - - - - B 0.354 1.507 5.246 6.004 5.333 3.057 0.000
10 - - - - - 0.391 1.512 8.424 5.948 3.301 2907 0.000
I - - - - - 0.451 1.517 9.949 3.673 5.043 2.877 0.000
12 - - - - - 0.494 1.576 11.039 3.700 5.020 2.733 0.000
13 - - - - - 0.323 1.762 13.454 6.321 3.020 2.712 0.000
14 - - - - - 0.333 2.663 17.012 7.367 3.020 2.622 0.000
15 - - - - - 0.589 3150 17.3%0 7.849 4,993 2401 0.000
16 - - - - B 0.699 3436 17.933 8.223 4.749 2.241 -
17 - - - - - 0.793 3369  17.953 8.643 4.383 2.089 -
18 2 - - - - 0.869 3834 17390 9.040 4441 1.877 -
19 - - - - - 0.914 4.078 17.334 0.113 4,427 1.577 -
20 - - - = - 0.956 4.292 16.950 9.486 4.311 1.363 -
21 : - - - - 0.997 4431 13670 9.561 4.292 1.303 -
22 - - B = . 1.000 4701 14.249 9.946 4,198 1144
23 - - - - - 1.008 4.749  13.620 10.024 4,179 1.046 -
24 - - - - 0.000 1.088 4995 13.056 10.380 4087 0.953 -
25 - - - - 0.000 1.136 5.020 12,507 9,983 4.069 0.823 -
26 - - B - 0.000 1.140 4995 11.973 9.324 3969 (.623 -
27 - - - - 0.000 1.164 4.749 11,454 9.077 3.871 0.495 =
28 - - - - 0.000 1.189 4701 10910 8.643 3.809 0.392 -
29 - - - - 0.000 1.189 4.45] 10.025 8223 3.757 0,290 -
30 - - - 0.000 1.189 4.311 9.524 7.784 3.748 0.135
31 = - 0.002 4,513 9113 3653
Mean - - - - 0.000ec  0.668 3.061  10.896 8.055 4910 2.077 .007¢
Flow (MCM) - - - - 0.001e 1.731 §.199  29.183 20877 13.152 5,383 0.019¢
Maximum - - - - 0.002e 1.189 5020 17953 10.380 7.074 3.560 0.010¢
Minimum - - - - 0.000e  0.004 1.189 4311 3.673 3.633 0155 (.000:
Runoff {mm) - - - - 0.001e 1.235 5853  20.832 14.903 9388 3.842 0.014e
Flow (cumecs)
Annual Statistics
Maximum : - Minimum ; - Mean ; - cumecs
Total : - Runoft:- mm
Possible data flags
No data stored "-" Estimated values "e"

MINISTRY OF WATER & ENVIRONMENT

< AGEME Printed on: 13-Feb-2017 Page: |
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Station Number : 82245
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude - 1:31:50 N

Annual Report of Daily Data: Daily Flow

Longitude : 33:531:15 [

Elevation ; 1042.4 metres

Jan Feb Mar Apr May Tun Jul Aug Sep
1 - - 0.278 0.052 0.142 0.000 0.000 0.006 1.430
2 - - 234 0,053 0.153 0.000 0.000 0,001 1418
3 - - 0.178 0,065 0,338 0.000 0.000 0.000 1.241
R - - 0,136 0.061 0.804 0.000 0.000 0.000 1.022
3 - - 0.084 0.073 0.705 0.000 0.000 0.060 0.735
6 . - - 0.076 1619 0.000 0.000 0.000 0431
7 - - B 0.091 0.592 0.000 0.000 0.000 0.211
8 - - - 0.093 0.658 0.000 (.000 0.000 0.035
9 - - - 0.094 0.868 0.000 0.000 0.000 0.001
10 - - - 0.113 1.038 0.000 0.000 0.002 0.000
11 - - - 0.124 1116 0.000 0.000 0.003 0.000
12 s 3 - 0124 1.181 0.000 (.000 0.002 0.000
13 - - 0.148 0.114 1.148 0.000 0.000 0.003 0,000
14 - 0.384 0.136 0.143 1.193 0.000 0.000 0.004 0.000
15 - 0.568 0.115 0.227 1.278 0.000 0.001 0.004 0.000
16 - 0.538 0.112 0.604 1.235 0.000 0.001 0.007 (1000
17 - 0.321 0.094 1.007 1.082 0.000 0.000 0.049 0.000
18 - (0.492 0.092 1.168 0.793 0.000 0.000 0.104 0.000
19 - 0.440 0.084 1.077 (1,493 0,000 0.000 0.239 0.000
20 - 0.389 0.083 0.696 0.120 0.000 0.000 0351 0.000
21 - 0.346 0.073 0.251 0.017 0.000 0.002 0.425 0.000
22 - 0.344 0.054 0.141 0.000 0.000 0.016 0.483 0.000
23 - 0.363 0.058 0.075 0,000 0.000 0.268 0.582 0.000
24 - 0.385 0.039 0.028 0.000 0.000 0.362 0.667 0.000
25 - 0.367 0.058 0.004 0.000 0.000 0.383 0.775 0.000
26 - 0.364 0.033 0.000 0.000 0.000 0.367 0.873 0.000
27 - 0.343 0.052 0.000 0.000 0.000 0.354 0.960 0.000
28 - (.310 0.032 0.000 0.000 0.000 (0.328 1.108 0.000
29 - 0.053 0.002 (0.000 0,000 0267 1.189 0.000
30 - 0.038 0.100 0.000 0.000 0.176 1.263 0.000

31 - 0.036 0.000 0.074 1.372
Mean - 04242 0.100e  0.222 0.509 0.000 0.084 0.338 0.218
Flow (MCM) - 1.025e  0.268¢ 0.573 1.363 0.000 0.225 0.905 (1,563
Maximum - 0.584e 0.278e 1.168 1.278 0.000 (1385 1.372 1.450
Minimum - 0.310e 00352 0.000 0.000  0.000 0.000 0.000 0.000
Runoff (mm) - 0.732¢  0.191e 0410 0973 0,000 0.160 0.646 0,404

Flow {(cumecs)
Annual Statistics
Maximum ; - Minimum ; - Mean - -
Total - - Runotf: -

No data stored "-"

Possible data flags

MINISTRY OF WATER & ENVIRONMENT )
DIRECTORATE OF WATER RESOURCES MANAGEMENT

Oct

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000
(.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.009
0.103
0.149
0.174
0.163

0.019
(0.052
(174
(0.000
0.037

mm

Estimated values "e"

Year: 1997

Area: |

Novy

0.148
0.127
0,140
0.211
0.307
.368
0.438
0.492
0.323
0.369
0619
0.681

0.722

0.827
1.06Y
1.662
1.092
1.092
1.092
[ 149
1.379
1.621
1.688
1.698
1.761

1165
3.019
3.502
0.127

2155

cumecs

100.9 sq km

Dec

L¥%]

I
tad wn

i
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o <3 o= =1 7§
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o
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o
3t -1

£
D —

5.020
4.995
4,749
4,583
44
4418
4.198
4.069
3.767
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—_— Ly Tl Se = La i
fad =] L D — o e T

-— O h = In -] -] o

0.867
0.608
0417
0.322

[ H N
Pt Ln T
LS

o o
wn

2.967
7.947
5.020
0.225
3.672
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" Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 1998
Station Name : R, Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:51:30 N Longitude : 33:51:15 E Elevation : 1042.4 metres Area: 1100.9 sg km
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee
| 0.208 0.106 0.000 0.000 0.000 1.344 3.633 6445 12,598 4,208 10,024 4464
2 0.190 0.051 0.000 0.000 0.000 1.349 3.662 7.589 12462 4179 10420 4371
3 0.154 0.021 0.000 0.000 0.000 1.394 3.748 8223 11973 4078 10460 4.292
4 0.169 0.003 0.000 0.000 0.000 1.403 3,765 8.643  11.454 3.978 10460 4189
3 0,233 0.002 0.000 0.000 0.000 1.455 3.833 9.114 10950 3.969 10420 4.078
6 0,292 0.001 0.000 0.000 0.000 1.512 3.853 9.987  10.300 3987 10.024 3.969
7 0,343 0.000 0.000 0.000 0.000 1.376 3757 10868 10460 4.170 9.U8S 3862
8 0.377 0.000 0.000 0.000 0.000 1.698 3662 10950 10420 4179 9.946 A.757
9 0.304 0.000 0.000 0,000 0.000 1.876 3645 11.245 10024 4.087 9.361 3.603
10 0.233 0.000 0.000 0.000 0.000 2.031 3560 11.929 9.946 4.078 9186 3404
11 0.244 0.000 0.000 0.000 0.000 2.235 3.552  12.017 9,324 4.106 9.113 3.212
12 0.433 0.000 0.000 0.000 0,000 2317 3352 12.333 9.113 4.455 9.076 2.990
13 0.619 0.000 0.000 0.000 0.000 2.394 3603  13.573 9.151 4.921 8.859 2792
14 1.202 0.000 0.000 0.000 0.000 2,473 3.653 14,199 9.869 4,335 8.607 2,474
15 1.594 0.000 0.000 0,000 0.000 2.560 3.662 15,484 9.524 4971 §.223 2211
16 1.849 0.000 0.000 0.000 0.000 2.799 3757 20341 9.077 5.020 7.816 2.063
17 2.019 0,000 0.000 0.000 0.000 2,981 3.853 20079 8.643 5.020 7.433 1.930
18 2.101 0.000 0.000 0.000 0,000 3.080 3862  18.763 8.223 3.097 7.422 1,788
19 2.155 0.000 0.000 0.000 0.000 3.239 3 880 17.674 7.849 5.922 7390 1.662
20 2.107 0.000 0.000 0.000 0.000 3.494 4.060 16,673 7.783 6.498 7.042 1:537
21 2.167 0.000 0.000 0.000 0.007 3.6435 4.069 16032 7.455 7.074 6.704 1.350
22 2222 0.000 0.000 0.000 0.144 3.662 3978 15457 7.232 7.784 6,496 1214
23 2.071 0.000 0.000 0.000 0.378 3.748 3915 14.802 7.011 8.470 6.147 1.116
24 1.983 0.000 0.000 0.000 0.503 3.757 3833 14150 6.674 9.487 3784 1014
23 1.860) 0.000 0.000 0.000 0.647 3.809 3765  13.620 6.177 9.946 5,333 0.874
26 1.472 0.000 0.000 0.000 0,773 3.862 3.774  13.010 5737  10.024 3.501 0.703
27 1.127 0.000 0.000 0.000 0.954 3.853 3.969 12018 4923 10420 5.045 ).340
28 0.707 0.000 0.000 0.000 1.133 3.763 4.189  11.329 4583 10460 5.020 0.413
24 (1535 0.000 0.000 1.218 3.757 4418 11.800 4.441 10.460 4,993 0.330
30 (1.333 0,000 0.000 1.291 3.705 4488 11248 4418 10.420 4725 0.253
31 0.218 0.000 1.340 5075 13.295 10.024 0.200
Mean 1.019 0.007 0.000 0.000 0.271 2.693 3.874 13,004 8.607 6.323 1912 2.280
Flow (MCM) 2.730 0.016 0.000 0.000 0.725 6.980 10.375  234.829 22309 16937 20.508 6107
Maximum 2.222 0.106 0.000 0.000 1.340 3.862 5075 20341 12598 10460 10460 4161
Minimum 0.154 0.000 0.000 0.000 0.000 1.344 3352 6443 4418 3.969 4725 0.200
Runoff (mm) 1.949 0.012 0.000 (.000 0.317 4983 T406 24862 15925 12.090 14,639 43549
Flow (cumecs)
Annual Statistics
Maximum : 20.341 Minimum : 0.000 Mean : 3.832 cumecs
Total : 120.861 MCM Runoff : 86.274 mm
Possible data flags
No data stored "-" Estimated values "e"

MINISTRY OF WATER & ENVIRONMENT Bristoriiies 1°Fug-2017 Peges3
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Annual Report of Daily Data: Daily Flow

Year: 1999

Station Number @ 82245
Station Name : R. Akokoerio at Soroli - Katakwi Road
Time-Series Type : Flow (cumecs)

Lattude @ 1:531:530 N Longitude : 33:31:15 Elevation : 1042 4 metres Area - 14009 sq kim
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee
1 0.158 0.000 (0,000 0,000 0.000 0.000 0,000 0,006 4441 4.198 6,176 2513
2 0.131 0.000 0.000 0.000 0.000 0.000 0.000 (.039 4427 4,189 Halw 2.349
3 0108 0.000 0400 RV 0.000 0.000 000 (0098 4311 4189 . 200 2167
A 0.093 0.000 (00 [N [IRAIN (L0010 0,001 IRETE } 245 7Y fi 00t} 199
5 0074 (RSN [ARALRIN) 0,0 [ARRINTES 0,000 (EREIH] 0,226 JoTuN PUs T 3T 2
f 00441 (0.000 0.000 00 0000 0000 (RRINIE (.282 1. 292 I it 3476 (IEINR
7 0.025 0.000 0.000 (1000 0000 0.000 0.000 0.364 4.302 4408 3.976 1.427
8 0.013 0.000 0.000 0.000 0,000 (1000 0.000 (L1438 4.302 44491 3.976 1,304
9 0.007 0.000 0,000 0.000 0.000 0.000 0.000 0.302 +.302 4.427 5811 1304
10 0.004 0.000 (0.000 0.000 0.000 0.000 0.000 0.641 4.292 4.311 5.618 1.161
11 0.004 0,000 0.000 0.000 0000 0.000 0.000 0.741 4198 4.302 5483 (L9806
12 0.004 0.000 0.000 0.000 (0o 0L.000 0,000 (1,866 1179 4302 5379 (.87
13 0004 0000 (), 00} 0,000 0,000 0.000 0000 0,932 RREDI 4 245 SR K 0720
14 0.003 0.000 0,000 0000 .00 0.000 .000 1161 11849 118y S I 63-
I3 0,001 0,000 (00 (Lo00 (000 (LO00 0,000 1140 k2492 4198 3275 1,564
16 0.000 0.000 0.000 0,000 0.000 0.000 0.000 1104 4302 4.283 4774 0.397
17 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.214 4.302 4301 4.7 (.238
18 0.000 0000 0.000 0.000 0.000 0.000 (.000 1.3:19 4.311 4.998 4451 0,226
19 0.000 0.000 (1000 0.000 0.000 0,000 0,000 1.513 4.427 5619 4.302 0.214
20 0.000 0.000 0,000 0,000 0.000 0.000 0.000 1.693 4464 3.948 4.189 0.163
21 0.000 0000 0000 0.000 0.000 0.000 [N 1.887 4701 3948 BRATR thiab
22 0.000 0.000 0.000 0,000 0.000 1,000 1000 2.089 L7235 3.0t 3819 [
23 0000 (1000 0.000 0000 [N 0,000 1000 2286 4701 3335 35S 88
21 0.000 0.000 0,000 0000 D000 0.000 (1000 2368 1188 3339 3302 [IX1E
25 0.000 0,000 (0.000 (L0060 (000 0.000 0.000 2.967 4.701 53.327 3.335 0,037
26 0.000 0.000 (.000 0.000 0.000 0.000 0.000 3.349 4,725 3353 3.266 0.027
27 0.000 0.000 0.000 0.000 0.000 0,000 0.000 3.643 4.701 3.646 3.196 0.021
28 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3757 4464 3976 2.937 (.018
29 0.000 0.000 0.000 0.000 0.000 0.000 3.889 4.371 6319 2.726 00013
a0 0.000 (LOG0 0.000 0.000 0.000 (0.000 4.274 4,292 6H.0141 2,635 100
31 0.000 0.000 0.000 0,001 4,427 6319 (1008
NMean ().022 0.000 1,000 .00 0,060 0.000 0.000 1 602 4341 4927 4.739 0.747
Flow (MOND tLSH 0000 BRI [EREIRLY 000 0.000 [ 4,280 11.382 13,167 12.336 2.000
Maximum U138 0000 (000 [RALRN U.o00 000 0001 427 1725 6014 G319 23513
Minimum 0000 0.000 (0.000 0,000 0,000 0.000 0.000 0.006 +.096 4.087 2.655 0.003
Runoff (mm) 0,041 0.000 0.000 0.000 0.000 0.000 0.000 3.0602 8.1253 9.421 8.806 1.428
Flow (cumecs)
Annual Statistics
Maximum ; 66141 Minimuwm ; 0.000 Meann; 1.371 CLIICCS
Total : 43.225 MCM Runoll, 30,853 mm
Possible data flags
No data stored "-" Estimated values "e"

Printed on: 13-Feb-2017 Page: 4




Annual Report of Daily Data: Daily Flow

Stiation Number : 82245 Year: 2000
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Elevation : 1042 4 metres Arca 1409 sq km

)
L5
n
Lh

Latitude : 1:51:530N Longitude : 33:
fan feb Mar Api Ny Jun tul Aug Sep O N e

1 0.001 0.000 0.000 0.000 0.000 0.000 1.000 RSO 0433 3.978 T84 4.087
2 0.000 0.000 0.000 0.000 0.000 0.000 0000 0.000 0438 4.233 3,576 078
3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0416 4087 14.035 4.069
| 0,004 0.000 (1,000 0.000 0.000 0,000 0.000 0.000 0414 3969 12643 3.978
3 0.000 0.000 0,000 0,000 0.000 0.000 0.000 0.001 0416 3871 12.417 3.969

6 (L.000 0,000 0.000 0.000 0.000 0.000 (000 0.003 0.438 3.862 11456 3,960

7 0.000 0,000 0.000 (1000 0.000 0.000 0,000 0,037 0.444 3862 10.542 3871

8 0.000 0.000 0000 0,000 1.000 (0,000 0,000 00352 0491 3920 1060 1,833

u 0.000 (000 0,000 0000 0,000 0,000 (000 0066 Ul ) R 3763

1 0.000 (1000 0000 0.000 0.000 0.000 000 0.073 Lo 3.676 ERE 3748

11 0.000 0.000 (000 (.000 0.000 (.000 0,000 0.083 04194 6.336 8713 3.662

12 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.093 0.494 6.319 8.572 3,653

13 0.000 (0,000 0.000 0.000 0.000 0.000 0.000 0.103 (1494 3.786 7883 3.6:43

14 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.114 0.499 3,046 7.730 3360

15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,139 (1.551 1393 7.105 3.544

16 (.000 (1000 0000 0.000) 0,000 0.000 0,000 0.187 (1,389 4302 6828 Sobo]

17 0001 0000 006 0000 (000 (LOO0 0.000 (Lo 681 418y (291 RIRDE

18 ARSI (0.0 0000 00 0000 0.000 0000 0189 (L7560 187 3,700 3.258

19 (SR8 LU (WRAIN] RRVINIY] 0.000 0.000 (000 0.133 1,830 4087 3480 3ad

20 0.000 0.000 0.000 (L000 (.000 0.000 0.000 0.175 0961 +.727 3.327 3072

21 0.000 0.000 0.000 0.000 0.000 0.000 0.000 (178 1149 6.391 3.327 2988

22 (000 0,000 0.000 0.000 0.000 0.000 0.000 (1194 1.452 7.391 5.301 297

23 0.000 0.000 (1000 1,000 0.000 (L000 0.000 0.223 1.769 7.816 3,045 2849

24 0.000 0.000 0.000 0.000) 0,000 0,000 0.000 0.242 2231 8151 3.020 2719

23 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.261 1616 7621 4.872 RRE

26 0,000 0.000 (1,000 0.000 (1000 (0,000 0.000 0.283 2820 683Y 4701 X553

27 (ERAIY; L [ARVINIY] 1. 0EH) 1,000 (oot (1AM ).337 A4 (291 4431 1433

28 0.000 1,000 [EREIVIY] 0 oo 0000 0.000 (oo 313 3333 3700 4302 2323

24 0.000 0.000 (0,000 0.000 0.000 (000 0000 0.343 3.502 3.673 4.198 2310

30 0.000 0,000 0.000 0.000 0.000 0.000 0.344 3.706 3.976 4179 2341

31 0.000 0.000 0.000 0.000 0,380 6.379 2167

Mean 0.000 0,000 (1.000 0,000 0.000 0.000 (1000 (1133 1219 5.373 7640 3200
Flow (MCM) 0.000 0.000 0.u0o (1000 0.000 0.000 0.000 0414 3161 11392 19827 8812
Maximum 0.001 0.000 (1,000 0,000 (0.000 0.000 0.000 0.380 3.706 8131 14033 4087
Mininium (000 (0,000 0000 D00n 0.000 0.000 {000 0,000 414 3.862 A 1T 2.167
Rumiod T () 0000 0,000 00400 (.00 (L0000 (000 0000 0,296 22360 T027% 0 14133 6.29()

I"low {cumecs)

Annual Statistics

Maximum : 14,033 Minimum ; 0,000 Mean; 1.474 cumes
Total : 46.607 MCM Runoft : 33.270 mm

Possible data flags

No data stored "=" Estimated values "e”

Printed on: 15-Feb-2017 Page §




Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 2001
Station Name : R. Akokorio at Soroti - Katakw: Road
Time-Series Type : Flow (cumeces)

Latitude : 1:51:30 N Longitnde : 33:51:15 Elevation : 10424 metres Area - 1009 s kim
Jan Ieb Mar Apr May Jun Jul Aug Sep Ot N Dhec
I 2.059 0.144 (1000 0.000 0.002 143 0,796 1.5312 1.332 9,449 3.046 vy
2 1.935 (118 (O 0,000 (1004 (.126 .832 1342 6.723 8.787 1749 G486
A 1834 (LO8d ANV U001 022 0.1235 0809 [.549 [ O AR R ] Lol 9.077
| 1.76] U056 ERRIY] 0,000 U6 0124 870 1.820 38 100 sl N5
3 1.719 0,040 (.000 (000 0.09s 0113 0914 TRE 6,113 11451 4311 8,223
O 1601 0.027 0.000 0.000 0.136 131 (1956 1.751 8.057 10,629 4.245 7.58Y
7 1.312 0.020 (0.000 (1L.000 0.176 0,145 1.000 1.698 8.533 9.116 4,189 6.500
8 1.433 0.013 0,000 0,000 (0.208 0,162 1.046 1724 12.264 8.023 1189 5,700
9 1.372 0.010 (LOO0 0,000 (238 0167 1.092 1756 14205 T.044 4,198 5.392
10 1.287 0.006 (000 0,000 .223 0.203 1136 1.761 16:252 6321 4502 3046
11 1.197 (L003 0.000 0,000 0,208 0.192 1164 [.832  |7.39] 3647 S 1,723
12 1.160 1.002 [OREIIY] (.00 (1183 0177 | 193 2030 I8, 8K 5070 273 de
13 1092 0,000 BRI ERRIAIS 0 1ol (L1506 {239 2305 22230 4995 t 2 dolnl
14 1046 0.00u g.oud (.000 U.163 (131 1.287 2460 24037 4723 8247 4023
I3 1.000 0.000 0.000 (.000 0.163 0.117 1.293 2473 23,5376 ded 10,583 39351
16 0.933 0.000 (1L.000 0.003 (0.202 0,130 1.340 2479 25936 4427 11764 3.737
17 0.852 0.000 0.000 0.011 0.258 0.191 1.371 2374 281357 4311 15479 3,960
18 0.773 0.000 0.000 0.014 0.200 0.225 1413 2878 28307 4292 13619 30
19 (1.728 0.000 0000 0.012 0.323 0.261 1.361 3.080 27403 4,198  13.067 3172
20 0.763 0.000 0.000 0.007 (1.364 0.298 1.642 3339 23863 4189 14150 2981
2 0.719 (.000 {1000 1,003 (1383 0,321 | 803 3432 235706 A A I YT2H
2 1} oo (R PO (00 11363 11356 313 3A32 Mo | I8y 1T 2.553
A3 {600 RIS U 000 03 U412 1. 736 3633 23387 bos 11711 2427
24 (1338 0.000 0006 0n.002 0341 0,440 1.693 3.828 21927 4,302 14199 2.163
25 0.481 0.000 0.000 (0.001 0.310 0,469 1.631 4.161 19.474 4474 13373 1.835
26 0.427 0.000 0.000 0.000 (.270 0,523 1.376 4,189 18703 4996 12,553 1.627
27 0376 0.000 (.000 0.000 0.247 0.381 1.541 4179 17.619 .30 11.973 1.432
28 0312 (1000 0.000 0.000 0.275 0.636 1.512 4.087 15,932 5541 11.204 1318
29 0.269 0.000 0.000 0251 0.719 1212 4.087 12999 6.261 10,300 1.239
30 0218 0.000 0060 (.209 0.787 1,512 4.179 97061 6201 L1 tah 1itd
3 0,184 on (L1710 1.312 4179 3647 | M4
Mean 0.997 0.019 L.oeo u.ou2 0213 0.286 1319 2.781 17413 6264 Q113 b3t
Flow (MCM) 2,671 0.045 0.000 0.003 0.576 0.742 3.533 7448 43133 16791 23625 11.543
Maximum 2.059 0.144 0.000 0.014 0.385 (0.787 1.813 4189 28307 11800 14.794 9.992
Minimum 0184 0,000 0.000 (LOOO 0.002 (h113 0.796 1.512 4.332 4189 4189 1069
Runoff (mm) 1.907 0032 (000 0.004 0411 1.330 2,522 3317 32217 11986 16.864 82440
[“low (cumees)
Annual Statistics
Maximum ¢ 28.307 Minimum : 0.000 Meun © 3.360 cumecs
Total : 112281 MCM Runoft: 80,149 mm
Possible data flags
No data stored "-" Estimated values "e"
e gt e Brimed on; 13-Feb-2017 PPage: 6




Annual Report of Daily Data: Daily Flow

==l

Station Number : §2245 Year: 2002
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude: 131530 N Longiude : 33:31 131 Flevation - 1042 metres Arca - LHIOY sg kim
Jan Feb Mar Apr May Jun Jul Aug Sep Ol Noy Dec
1 0.997 0.039 0000 (0.000 0.000 1116 1160 0.007 1,000 0.000 0,000 0.000)
2 0917 0.033 0.000 0.000 0.000 1.239 1,270 (1004 0.001 0,000 0.000 0000
3 0.872 0.030 (.000 0,000 0,000 1.344 1.390 0,003 0.003 0.000 (000 {1000
4 0.829 0.023 (L0006 0,000 (1000 1450 [.369 0.001 (o1 000 0000 {00
b] (741 0016 (000 [RRV1816) [RAIALH] 1302 1,399 D000 0034 D00 RSN RN
6 (68l 0014 IRAIIN 0001 0,100 1.360 1304 (.000 0,04 0.000 YRUHIY] 0000
7 (1633 ooz REI {000 RUIN] 1.576 1.394 (1000 1032 (1000 (1000 {.000
8§ 1.384 0.0 (000 L0 (LO00 1.616 L2335 (Louo 0.036 0000 [VRRISIY; {000
9 0.338 0.007 hL0oo 0000 (.000 1.512 1.183 0,000 0.059 0.000 0,000 {0,000
10 0.494 (.007 0,000 0,000 0.000 1.386 1.001 0.000 (.062 0.000 0.000 0.000
11 (1453 0,006 0.000 0,000 0.000 1,123 (0,839 0.000 (L098 0.000 0.000 0.0060
12 0414 0.006 0.000 0.000 (.000 0.915 (1.753 (000 0.094 (1000 (0.000 D000
3 0.377 0,004 (.000 (000 0.000 (1.706 0644 (.000 0.0u1 {000 (1,004 {1000
14 0343 0.003 (000 0,000 0000 0.600 0,304 0,000 0070 (00 0,000 ANRLEIH]
15 0321 (1002 1000 0,000 0,000 0.681 0150 0.000 [IRAR1S (RRIHIA] 0000 (.00
It (1290 AR [RRRIAIY] [N SIRIY] [ARAIRIY] 0352 (L2700 (000 07 (04 ARATEIR] (a0
5 ol (0 RSN AR AR (IR A .20 U000 (EHAREN L0 [ [T
18 0,242 0,001 0000 0,000 11000 (L2308 0244 0,000 0.004 0,000 0,000 0.000
19 0.225 0.000 (000 0,000 0.000 0.204 0.216 0,000 0.007 0.000 0000 0000
20 0.200 0.000 0.000 0.000 0,000 0.137 0.184 0.000 0.004 (.000 0.000 0.000
21 0.177 0.000 (L.000 0.000 0.000 0.084 0.131 0,000 ().003 0.000 0.000 1,000
22 0.163 0.000 0000 0,000 0.000 (.03] 0.129 0,000 0002 (1.000 0,000 1,000
25 0.143 0.000 0.000 0,000 (0.001 (.04 (.089 0,000 10.000 0.000 0.000 0,000
24 0125 (LO00 (OG0 0.000 0016 (0,094 0062 0.000 (.000 0.000 0.000 0000
i L1is trfi 0o 0 00w 0133 138 (000 oon (ho (.00 {11
i RIS [RRSIRIN] [EREINIA ANNIal] £ M7 (L3587 [§ N AR 0000 [RNSIN1E] 000 [N L
Rl 1083 [EREIIN] [ERALEIN thOu Ak U350 L2 SRV [IREISIH] U006 [URRIRIY! (ARSI
28 0.071 0000 0.000 0.0t 0.506 0.731 0009 0.000 0000 0.000 0000 [WREINI;
29 (1039 0.000 0.0o0 0.767 0,932 0.008 0.000 (.000 (.000 (Looo (L0060
30 0.052 0.000 0.000 0.79:4 1.0:46 0.009 0.000 0.000 0.000 (0,000 (1,000
31 0.043 0.000 0.972 0.008 0,000 0.000 0001
" Mean 0.372 0.008 (0.000 0.000 0119 0.500 0.573 0.001 (1,026 0.000 0.000 0000
Flaw (MM 1,997 0.019 000 0000 0.320) 2.073 1 336 0.001 0.067 1000 0.0 1000
Sasimun (IR IS R 0044 [ 0 (hAHA (yu7a 1616 [ 349 0.007 0098 RN UG RAIE
Mumim U3 (ERAINIR [HRELEY] RN [V 04 ooy ERRIIN (IR 000 {0 1
Runoft (mm) 0.712 0.013 1,000 U000 .228 L.480 1046 0.001 0048 0000 {00 A0
Flow (cumecs)
Annual Statistics
Maximum ; 1.616 Minimim - 0,000 Mcan : 0 138 cumecs

Fotal - 4990 MUM Runoll: 3362 mm

2ossible data flags

No data stored "-" Estimated values "e"

S Printed on: 15-Feb-2017 Page: 7




Annual Heport of Daily Data: Daily Flow
£ Station Number : 82245 Year: 2003
e Station Name : R, Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude ; 151530 N Longiude : 33:51:15 2 Elevation : 10424 metres Area - B0 sq km
Jan Feb Muar Apr May Jun Il Aug Sep et Mo D
1 000 1.000 NI 0.0t U000 AR FO7H 9.077 CAVEI 13:622 S.164 0,248
2 0000 0.000 1,000 0000 0.000 3889 4179 9.324 9.300 12.243 3.072 0.280)
3 0.000 0.000 (1000 0.000 0.000 4.069 4.198 0.985 9.600 1912 298] 0.258
4 0.000 0.000 0.000 0.000 0000 4,189 4,292 10.420 10,421 9.639 2.4892 0,208
3 0.000 0.000 0,000 0.000 0,000 4.292 431 10420 10,904 9,523 2.805 0159
0 0.000 0,000 (000 0.000 (.000 4,302 dA474 10,063 10.930 9323 2719 0131
7 0.000 0.000 000 0,000 0.000 4.302 4.971 10,420 10.991 9.323 2.633 0113
8 0000 0000 (LO00 0.000 0.000 4.302 3.020 10.301 I1.411 U486 23513 IREER
] 0000 (000 ARSIVIH 0001 0,000 1.292 5020 10868 11497 9.113 2.394 0.073
" (000 {1000 oo [URUEHA] RIS 4oty S020 Loy 11973 9004 2323 0.03%
B! {000 oo [URSIS1Y] [VRSIR]H] [EREIBY] 4 7Y 3,020 300 12.333 8.678 2.200 0.0:3
12 (1.000 (.000 0000 U000 000 4078 5.020 10,300 13.525 5.007 2.012 0,033
13 (.00 1000 0.000 0.000 0,000 3.969 5020 10,909 13.572 8223 | 826 0030
14 0.000 0.000 0.000 0,000 0.000 3.862 5.020 10.99] 13102 7816 1 643 0025
15 (.000 (000 0,000 [EREIRIN 0.000 3774 3.020 11369 13,149 7.233 1.371 (ha2o
16 (.000 0.000 0.000 000 0.002 3.862 5.020 11.503 14,102 6498 1460 o
17 0,000 0.000 0000 (L0000 0.010 3,951 3.045 11.973 14.298 5976 1,372 0,004
I8 0.000 00 0.000 0,040 1L035 3871 §:327 12.017 13303 5487 | 261 SRR
] 0006 1000 [RRSIATE; (.00 (04944 3862 5790 12:462 15103 |87 I 136 [TV
20 0400 (ERVINY [{ARIEIN) (VR U126 3833 7.625 12462 13457 4451 (RS (2
21 0.000 0.000 1000 o 0,170 3763 8161 12017 13,979 4,302 0411 O,
22 0.000 (1000 0.004 0.000 (1246 3.763 9912 11461 161349 189 1) 832 [ERINES
23 0.000 0.000 0.000 .a00 1.333 3.862 10.9495 10.930 17.224 FOTN 0741 0002
24 0000 0.000 0.000 0.000 0437 3.969 12.285 10.909 17.334 3969 0630 (LRYINN}
25 0.000 0.000 (000 0.000 0.907 4124 P36 10,300 17.279 3.862 0.579 (1000
26 0.000 0.000 (0L000 (ERVE 1812 4170 10342 10420 16729 3.757 0.499 0.000
27 (O 0000 0100 (Hon0 2.738 3978 102220 10,024 16333 3033 0 46l 0,000
18 AV 0,000 0.0 (AR 3,301 3871 CR T3] 4,908 153718 3,352 010 0,004}
24 (o0 AATIR ARNINIY] 380 3871 b32d Y 151 13333 3457 0326 (000
Rl 0.000 [ARRINIE .00t 3AnY 3964 Y77 G076 147745 1Ass ththl L0
3l 0.000 0000 3157 8714 Y076 i 23N 1,000
Mean 0,000 0.000 0.000 0.000 0.682 4.013 6,784 10.650 13.6:48 6O 833 1623 1060
Flow (MCM) 0,000 0.000 0.000 0,000 1.827 10401 18170 28.526 33376 18.308 1212 0.162
Maximumn 0.000 0.000 0.000 0.000 3737 4.302 12.285 12.462 17.334 13.622 3164 0.298
Minimum 0000 0.000 0.000 0.000 0oy 3.765 4078 9.076 9.076 3.258 0.301 0.000
Runolf (mm) onn (.000 0.000 0.000 1304 7423 12970 20,363 25232 13.069 3.007 011s
Frow feumees)
Annual Statistics
Maximum : 17.334 Mintmum . 0.000 Mean : 3.692 cumecs

Total 1 116,413 MCM Runoff : 83,100 mm
Possible data flags

Nuo data stored - Estimated values "o

A i o . -_ -_ ) ! Printed on: 13-Feb-2017 Page: 8




Annual Report of Daily Data: Daily Flow

Station Number : 82245 Year: 2004
Station Name : R Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumees)

Latitude : 1:31:30 N Longitude : 33:51:13 & Elevation ; 10424 metres Arci o 11009 sq km
Jan Feb Mar Apr My Jun Jul Aug Sep Oct No Dee
| 0.00u 0.000 0.000 (000 (.000 2.892 0460 0,402 2,167 (1863 L0735 (.223
2 1,000 0,001 0.000) RSN {1000 2.762 (480 (1354 2,241 (R 0.093 0204
(L ogh 4,000 EREINI (oo ERVINIY 26029 131l 1312 2:317 (1756 (TRRE: 010
4 R 1080 0 e {3,000 R 2479 (1,553 (1298 2433 0,716 0326 013
3 L.oun 0o ooy RRHIRLY] 0,000 2,394 0600 281 2553 RN 0,332 0o
6 0,000 0.000 0,000 0000 0.000 2279 (0.644 0283 2.633 384 0,302 D076
7 0.000 (000 0.000 0,000 (.000 2.161 0ol6 0.334 2.712 0311 0.278 (.06l
8 0.000 0.000 0.000 0.000 0,000 2.030 (.387 0,408 2.712 0ol 0,238 0044
9 0.000 0.000 (100U 0.000 (.000 | 883 0.568 0.402 2.642 0,300 0.158 (1,034
10 0,000 0.000 0.000 0.000 (1000 1.632 0.330 (1393 2.642 0312 0101 0,030
I 0.000 0.000 (0.000 0,000 (LO00 1.374 0.326 0,440 2,712 1269 0.082 (022
12 RAINIE: 0000 YREISIY (000 (000 1.169 (1521 0,492 2.762 (1123 0036 (.016
13 (000 ALY ERRINIY RO (L on2 1.3 (47 (£330 2830 (0.177 (138 (0
1 RN TR (INNIALH (oLt 07 0.874 (2 th371 1.966 (L1358 0.027 0.007
13 0.000 0.000 1,000 (3,00 1031 0.762 (R 0616 2.892 [T (IRIEEY A6
16 (L000 {1000 0004 0.000 0.097 0.700 0153 (L6449 2.803 0,093 0.012 0.0t
17 0.000 0.0u0 0000 0.000 0.253 0616 D38 0.684 2,677 007 0004 0057
18 0.000 0.000 0.000 0.000 0.378 0.369 0416 (.737 2513 (1039 0.007 0,102
19 0.000 0.000 (.000 0,000 0.331 0.523 0416 0.793 2.335 0016 0006 0130
20 0.000 0.000 1,000 0,000 0.818 0478 0440 0.832 2.235 0.0 0006 .20u
1 10,000 0.000 0000 0,000 1.188 0416 U6t 0.893 2025 0.034 0,006 ).239
! IR 0,000 {10 100 1.309 0.377 183 0936 1 794 0423 0007 1.280
[ANIEY (AN e 000 LT 1343 5] [ALAIY] (e Uiks [ARRNN (FARAT I
| [UXALRY) .00 [IRATOIN tht0 2195 0321 0613 1073 |37 04017 0.022 0.X52
5 0.000 0.000 0.000 0,000 2.798 0.295 (1.666 1189 1.314 0013 urotl (1200
6 0.000 0.000 0,000 0.aod 2.981 0,198 0713 1.300 1.261 0013 0.221 0163

3

0.000 (1000 0.000 0.000 149 0138 0.664 1.513 1.189 0,024 (.241 (192

IR Y L T P R LS 5 N I R (e N L )
—1 : ' )

8 (0.000 0.000 0.000 0000 3156 0.260 (.571 1.773 [ 1 0.031 (.241 (40 B e}
Y 0000 0.000 000 0.000 3.079 0.352 (523 1.921 1.OSY 0.045 (1,226 .09
] 0.000 1.000 0.000 3026 0.392 0.481 2.024 (1.997 (L0353 (0.225 070
| 0 {1,k 2,974 010 2095 (1.0066 0063
Vo R Y11 L1 vt [ANRINIE: [RE S| b1k {1349 el 2146 FmETY (TR EEY [
Flow (MUND RRRINI! RREINIY] (LOD0 (AR 2633 2,463 1417 2208 5,692 o3y 0301 0333
Maximum 0000 0000 (1.000 0,000 3.136 2.892 0713 2.093 2 966 0.863 0,332 ).293
Minimum 0,000 0.000 (000 0.000 (0,000 0.13 0416 0281 (1997 0013 (006 [ERAINTE
Runoff (mm) 10,000 0,000 0.000 0.000 1.881 2117 1.011 1.376 LU63 0471 0213 (.231

Flow (cumecs)

Annual Statistics

Miasdmun - 3136 Nt - Ui Mean 10,513 cumecs
Total : 16.233 MCM Runoff; 11.387 mm
Possible data flags

No data stored "-" Estimated valucs "e"

Primted one 13 Feb-2017 Page. ¥




Annual Report of Daily Data: Daily Flow

~ Station Number : 82245 Year: 2005
~ Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (camecs)

fotitude  R1SON Lonpnude - 33:31:15] Elevation o 10424 metres Aved - LI sy km
Jan Feb Mar Apt Muy Jun Jul Aug sep Oct Nov Dee
] 1049 0.000 0000 0000 (0.000 0.027 1.333 881 2473 18218 8.645 3.833
2 0.032 0.000 1000 0000 0.000 0,036 1634 834 2473 24600 7818 3703
3 008 0,004 (000 [ARATRIY! (.000 0.038 J.hG2 1813 2473 3lod3 7105 378
| 0008 0.000 (.000 {XAT8IY) 0.000 hO7Y 2312 1. 756 2479 J2.704 7.103 3,055
5 (1.007 0.000 (h.oou [YRYINY 0.000 0102 2,622 1.6Y3 23460 32038 7730 ARl
{ (007 0.u00 [IRYIRIY] L. b RN 0127 2T 1036 1333 Rl A Talt A.132
7 1006 (TRALHIY! [EREISIY ERRITE 0,000 0184 28492 |.6ul 1594 33893 7.783 3. 353
8 0.003 (0.000 (RNl 0.0y 000 0.223 2966 1.3606 2.635 34231 7423 3,258
9 0.002 0.000 0,000 0.000 0000 0.244 2.899 1517 2,049 33.719 7.042 3161
Y] 0.000 0.000 0.000 0.000 (.000 0.290 2848 1.507 2805 33207 6.671 2.997
11 0,000 0.000 (.000 0.000 0.000 .339 2.798 1.439 2081 33,123 6519 2.922
12 0.000 0.000 W00 (LOO0 000 0344 2.719 14350 3220 32.287 6.004 2,805
13 [N 0.000 000 [EREIRI] 0000 0.365 1633 1403 33360 32121 3811 1LELY
14 0000 0.000 0.000 (LO00 0000 (.389 2,533 1.399 3662 29731 3.333 2633
13 th Ot 0000 1,000 0.000) {000 0423 2433 1.399 3833 23817 5020 1553
[t L ALY EREIN] ERH] (SRS el 2023 1-HA3 3978 19408 R 243
|7 FRETHIN [RATEN] TR R (IR A2 251 1435 4131 [O.677 4719 2.279
|8 R (.00 IRAIRIE AR ()Lt 10,351 2247 LS £.291) 15.407 4725 R R
19 0.000 000 0000 0000 0.000 0600 2341 1.626 6,382 14298 47010 2018
20 0.000 (1000 0.000 U.000 0.000 0.633 2,235 1.693 6644 14400 4464 1 887
21 0.000 0,000 0.000 0,000 0.000 0.669 2167 1.751 319 16.356 1371 1730
22 0.000 0.000 0,000 0,000 0.000 0.716 2.101 1.788 H.032 14858 1.292 1626
23 U000 (.000 0.000 [TRALEN 0.000 0.737 2039 1 826 0,340 15.667 F.245 1458
24 0,000 0.000 0.000 (0.000 (000 0739 2018 1.887 7270 13 337 Ul ] 4™
25 0.000 0.000 [ANAIHIY] (.00n 0,000 0.790 1.D6l 1,026 ¥.830 12538 To47% (e
th (o0t 0,000 {1000 {000 (1000 0.813 ALY 2048 gu8T  12.151 1ivs7 1.239
7 e 0.0 (LRSI (PRALNY 0 1832 I 8a7 2434 HE9as 1. 447 1123 1.189
28 [ 0,000 [ERRIRLY (ERIBIY (000 0.852 1821 2473 12465 1.].202 3469 L1
29 (0,000 0000 1000 0.000 (.883 1.761 2513 13914 10863 3460 1023
30 (LOL0 0.000 0.000 0.003 1.017 1.761 2.553 15.461 10.023 3871 (.933
3l (1,000 0008 0013 1.821 2513 9487 0.850
Meun 0.004 (000 0.000 0,000 0.001 0467 2.260 1.783 3.600 21783 S.0l0 2337
Flow (MM} 0.0 0.000 0000 (.00 0,002 1.21] 6,054 4.782 14315 58343 14.536 6,312
Masimum L {000 URRINL ([ANSINLE woks 117 2066 2553 15461 34,231 8.6:45 3RS
Fyebiate s L sHan SR RETE AR ARG (TR 1433 [ 39y 273 Yok 1871 (L8306
Hetial |y vt} PRSI 1) Lt IRATHIE] [EROTHIY) ] 1).863 b a2l A3 [ sl Hiod? 1, 241 LG
Flow (cumees)
Annual Statistics
Maximum : 34.231 Minimum - 0.000 Mean : 3.323 cumecs
lotal - 104.787 MUM Runolf: 78000 mm
Possible data flags
No data stored "-" Estimated values "e"

e s e

Printed on: 13-Feb-2017 Page: 10
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Annual Report of Daily Data: Daily Flow

. Station Number : 82245 Year: 2006
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude © 1:5130N Longitude : 3331010 L Elevation @ 10424 metres Arca - 0D sq km
lan leh wlar \pr M Jun Jul g Sep et Ny (RIRG
! 11,743 (.0t {} 136 RN TRATHe] e (ot [URALRE] [RERIT.L0 Ut 9541 13183
2 U7y 0057 [ERAINIY BRETRT] [ERAIALS] (1,003 ARSI 1000 14606 9.751 5.138 18.928
3 (1.6606 0.034 0,000 0.000 0001 0002 0.000 (000 15,980 9946 7580 28.589

4 0616 0,027 0,000 0,000 0.001 0.002 0.000 (000 16621 G561 6705 33212
3 (L58] 0.017 0,000 (ENAIH] (AR 0.002 0000 0000 17017 9713 HAH8 385628
b D30y RIER ORALRIY] 0,008 1.002 ooz 1000 D.000 | 8.387 PRIRS o408 FETTY
7 O b2 (LOGS 0.000 0000 1002 0.002 0.000 0000 18761 10,381 7076 43262
b 0k (.007 1,000 0.000 0,003 0.001 0.000 (O HOTH1S I R FCR L Al (378 1A607
9 11L38Y A6 (URATRIY (AR .003 (001 000 0001 2202 |0 ik b9 17,92
Ln o RRSININ INRAIRY [ERUELY 1HHA 1100 VLD ope 21 as] FLAME ANTH Iwats
I U343 (UN1ES (VRSN [VREHEIN; (ERATER 1O thO G172 22825 Fhdad 300 16,755
12 0.321 0,003 0,000 0.000 0,002 0.0 0000 0261 23763 11454 5302 43570
3 (.301 (1002 0.000 0,000 0.001 0.001 0.000 0.300 20966 11454 4632 44270
14 0.288 0.001 0.000 0.000 0,001 0.001 0.000 0.343 18705 11411 4oH 11228
13 0261 0.001 0.000 0,000 .002 0.001 0.000 0,385  17.391 10.910 1427 36 135
16 0.242 (1.001 (1,000 0000 0,002 0.001 0.000 0.389 16,675 0739 L3300 3E403
7 0.225 0.000 (1000 0.000 (1.002 0.000 0000 1).391 13.771 EREY dnll Rl e
I 0208 (.000 (R 0.000 (1002 0.000 0,000 0412 14733 7 A3k G366 34 l4e
|6 AR 1.000 {1 TH Gt 2 1000 [AREIE! 1127 13863 rO73 T 339 33718
" FLT Ry [ v 1h )2 IR 0 Gt 433 15825 Tz To33 32287
2| {6 0. [FREEIY: [REOE ENNIN 0,000 [TROLHY 0480 15718 7.352 TG 33203
22 1.143 0000 00040 0,001 00l 0.000 (1000 0.309 13333 T0l9 8223 3(.380
23 0123 0.000 0,000 0.ood 0001 0.000 {1000 U338 L7453 Tady Bod43 1423
24 0113 (0,000 0,000 0,00 0.002 0.000 (.000 0336 13.668 R Yy 12736
25 (.13 0.000 000 000 0.002 000w 0.000 0384 12783 8.222 D8 12.017
26 0.089 (.000 0.000 0.000 0,003 0.000 0.000 0.633 11973 b 32 9523 11973
27 0.082 0.000 0.000 0.000 0.003 0.000 0.000 0.690 11413 9083 9323 11929
28 006 1000 TR UL (003 0,000 1000 0.787 L5042 Y 61 Yoa6l L1454
249 st () 0 AN o2 0000 {0 0o 0899 0222 J0.421 Yugs 10,707
i) AR RG] [ERHIEIY {h A2 000 [SRRIRIA! 15374 CARYE 1) 867 [0 a8E 9 Uk
31 0045 IRIIVY (o3 0.0060 3959 10421 0,301
Mean 0.291 0.007 0.000 (.000 0.002 0.001 0,000 0476 16013 9554 T2 29348
Flow (MCM) (1779 0018 0.000 0.000 0.005 (1002 0.000 1275 41510 235336 18777 78000
Maximum (0.743 0.040 0.000 0.000 0003 0.003 0000 3959 23763 1Ld434 10586 48.027
Minimum 04015 {1060 0000 0,000 0.000 0.000 (000 (1000 Y946 7042 1334 9301
Runofl {mm) 1530 0013 {000 0,000 0,004 (002 0000 0910 29632 18228 134 s6lld
EOSh [eumees)
Annual Statistics
Maximum - 48.027 Minimum : 0,000 Mean : 5.243 cumecs
Total : 163.349 MCM Runoff: 118031 mm

Possible data Mags

No data stored "-" Lstimared values "e"

Printedon, 13-Peb-2017 Fage: 1




Capunt Reporet of Daily Data: Daily Flow

Siadtoa Number o w2248 Year: 2007
Station xanme R Akokorio at Soreti - Katakowvs Road
Time-Series Type @ Flow (cumees)

Falitude © 1S TA0N Longitude : 3331015 8 Elevation : 1042 4 metres Area s 14009 sq km
I'ch Ml i Vi Jun Jul Alg Sep Oct Nov Dec
07 008 naly 1036 43502 121.225 6.285 1.921
R (VARG [TOnl 47391 119 101 3700 1.821
(.07 et A0T 48783 16T 3618 1 756
i N LSO (Fush R 114 1053 1325 16:733 49432 114364 5353 1.698
3 7.783 |30 RS {1 i {440 .06 1.383 19006 49542 110293 5.327 1.637
&} 7423 1.231 (3 [N 467 0,041 1945 20.821 30.866 107420 3.273 1.376
7 7047 11 0 03Y (R 490 0.043 2167  21.842 53466 118351 4.730 [.366
B 52 IBIE IR Ui UA6T (1047 2330 24806 36,146 114385 4464 1.517
Y 4290 1,960 3t ERAIEIN R 0.039 2629 27.180 37576 103984 4.427 1.507
14 N ATl (873 (T R b 0.078 2883 26588 38.692  100.337 4.302 1,459
[l ol el WATT .00 L2 STIN 64581 96 8 4198 | A5
| b IR AR vl 130 sl LA RERE | TE301 83 240) F1T70 L3494
i3 Aan oo B! TN U PR 0.182 236 25898 69275 742356 38T .34l
- 14 3273 [T ot TRRIEIN (=R LY 0.276 4.37 22490 119717 65,131 3915 1.287
13 4774 0469 0,008 0O 1301 0.434 15359 21381 = 537.5396 3.833 116l
I (R {4358 0on? RRSTHIY .32 0.603 [ol6 20324 - 49483 3714 11983
f b il I RAHE AT .58 F7v9 20,947 - 41033 3.643 (.856
= 136t PEabS AR 11,373 (.33 3650 22,339 - 34.879 3,552 0,753
o At U0 i A B 0494 68 23220 = 30,198 3452 (1.649
N i k7T [T el 18 BVRE] - 25331 3323 ().587
TR [ AR A RVREY - 20900 3,058 0.551
51 vhity Wi R b 14 wAlY e e - 18.879 3072 (.319
ra RS 0.0ty [T (U0 0103 0.377 b.348 27476 - 18. 2014 2,937 0.098
24 3.363 0112 0,001 0.000 093 0.348 6674 28461 - 15421 2,805 0.403
23 3212 0,098 (L0 [RR0] 0083 0.389 7011 30.661 - 13.388 2.719 0.341
26 30 0,084 (LO0U UREIRI (110 0438 7073 32.794 - 12,463 2.635 0.292
27 2812 0.083 100 1000 0I1y 0471 7587 33279 - 11.375 2547 (.261
28 3,719 0075 [RATRIY B 1131 0.497 8229 37333 = 9368 2,391 (1242
] (214 (R LTSN 0133 (1538 Y A5 I8 720 - 8,092 2.203 (L2125
ot ! i |14 11581 C A LT - T-2:1) 2030 (208
PR 12 Xk 2262 B 673 019!
Whesn RRYEL s ERARRY: e 0264 0.298 4977 23668 60.305c  39.061 3.857 0.996
Bt EVIONT i 3N LT IR ERETEE: 1708 0.773 133500 68730 136.829¢ 138189 9,998 2.068
shos it (e LTS 1) Gasis) AR 0.603 12,241 43262 119.717e 121.225 6.283 1.921
ML TR (IRIeT RN (83 0047 nal 13056 43.502¢ 6673 2.030 0161
KUndt Vol s 1 it (1,352 9515 190075 111949 112920 7137 1 904
o (eumees)
Ceiral Statistics
Maximum - 121225 Minnnum O Ui Mean : 13,448¢ cumecs
lotal - 424,11 Te MOM Runoff: 302.742¢ mm
Possible data flags
o ity stored M- istimated values "e”

% E g S o Printed on: 15-Feb-2017 Page: 12




Annual Kepoit of Daily Data: Daily Flow

Skation Numher - 82245 * Year: 2008

Station Naine ;o K. Akokorio at Soreti - avako: Road

Pime-heries Tyvpe : Fhaw (canmees)

Clesatonr tlel? 1 mwires Arca - LHO.9 sg kin
Ll il Wl . Nty Jun Jul Aug Sep Ol Nov Dec
| 0161 ARSI 1.000 (.00 0.000 0.000 0.000 0.000 0,548 3913 4.725 7.073
2 h10s 0,0 0 (M 0 Gl 000 0.000 [RSIN 0,000 0.633 3969 4725 7.390
3 D075 WRATNIN] (000 00 0,000 0.000 (1000 (0,000 0.716 3.951 4.725 7422
} 0067 (TR SR i 0,000 0.000 (L 0000 0.771 3.766 3.052 7.422
1k R | L EREI] ERUHIA R o (1,796 J6H7TY 3618 7422
L) A i NPTRTY TE ERATIE RN 830 A8 3.673 7422
A (OG0 it D00 Y14 3871 S976 7422
i i il ey RIS (.00l [IRUIN (HRELEIY) 1 0061 3960 6.631 7.422
i R (ERE UG URRLI WRRININ] 0.000 (Lonw 0.000 1.092 3978 7.011 7.422
I i P i AN 0000 e 0.000 1.304 4.069 6.704 7.422
i LAk it IR RREIRIN (0.000 (AR EEIE] (000 1.621 4,133 6704 7.422
{2 324 by R ERAIRIY RN 0.000 [ARAIY] 0,000 1.800 4.189 7.011 7390
i T [NRETIA] (UL IR i3 10 0.000 [NATIN] 1000 2157 4189 7.042 T.073
s 1l LIS R IR 0 i RN 0.000 0000 0.000 2.394 | I84 7.042 7.042
4]ty [ R 1t (1L.000 AR AR 2360 189 7011 6 838
o ) 0 il (0,004 ENAL] RN 20769 4198 0,704 6,671
Gl 0,000 SRR e 2.822 4.292 6.674 .00}
I Ut s ITNRIEIN RSN (b [IRALRIN) 0,000 0000 0.000 3.034 4.302 6.674 6,348
19 0,002 G.U0 RSN R (OO0 0.000 (.000 1,000 3.156 4,302 6,674 6.290
20 0.001 0000 0.000 [UNAIRIY) 10.000 0.600 0.000 000 3.172 4311 6.674 5976
2] 0001 (0.000 0000 0,000 10,000 0.000 (.000 0.000 3.251 4427 6496 3673
(ARSI (IR EREIVE ARSI 00040 0.000 IREH] 0,003 3306 1441 6219 386
TRNISTH FREY R IRUIT {004 0.000 EREINIA] 004 3363 RS Hha1y 3273
[AREISLS fro 1 (AN ot 0000 (EAHHD 0ot 344 44041 (290 L7749
Lo 0000 SR IR 3502 } 701 SR 1701
It 1000 N ERI) 33060 LIS B 147 43431
i 0.00U iy 0oL 3.653 A4.701 6.348 L3l
: o Lt e ERTN | (.000 RIS 178 3737 4464 H674 1245
24 RG] ERERIN] AN ARV ERE| (1.000 0.000 ).263 3,853 4441 7.011 4.179
Rt {140 1000 ERE0] U0 0,000 0,000 (1,382 3,862 4464 7042 4.078
3 I HREISIH (F 40 0.000 (1445 4.701 3,969
Nk {his N AR 0 (00 0,000 0000 0.0:48 2322 4234 6324 6.216
i 1) eIEn il AR o 0000 (IRRIY (129 6018 11341 16,391 16.6:19
Y i EREIE, i 0000 REIA] s 3802 4725 7.042 7.422
Wi ' it AR 00 RV RRSINIY] 548 367V 4.723 3 U6Y
! yaim SRR TR Uit ARSI ARSI 0.0 L. O 1.0u2 4296 8.096 11.701 11.883
I low (cumecs)
“enual Statistics
Wyt Mean: 13497 cumees
| V) R KunolT; 36,058 mm
voote data fTags
N sl Estumated values "e"

Printed on: 13-Feb-2017 Page. 13




Canuanl Kope 1 0 Daily Data: Daily Flow

LU N her . B22 45 Year: 2009

Slathon NMamie o ]oakokorio at Soron - Katihs s Road

Piame Sores bype o Flow {(cuimeds)

g & 31 Pongitude - 3351 v Elevation - 10421 metres Area : 1400.9 sg km
lun Ieh M A i Jun Il Aug Sep Oct New Dec
i | i b D006 R FRAININ] (.000 [ARSI0N| .00 )0
| 1 AR ) RRIHE] (000 [ARAIRIN TR 000
b SR L G LUt IRTATY Ut (.000 {1,000 (UL 0000
| 3452 (301 0000 ()t [ERVOIY) 0.0 (hil3 0,000 (.000 (1,000 (Lou 0.000
3 3.299 0.300 (URMIOIR] RV U000 0.000 (040 0.000 0.000 0.000 0.000 0.000
fs 3054 0.262 thao 0,001 0000 D000 0.030 0.000 0.000 0,000 (.000 0.000

2862 (0.234 1000 UG (.000 0.000 0.019 (.000 0.000 0,000 0.000 0.000

8 2.798 .208 RN (0,000 u,00 0.000 0.011 0.000 0.000 0.000 (o0 0.000
9 2636 (183 (ERHINIE: L [N 0.000 (008 0000 0.003 0.001 0.000 (.000
Wiy il i i 0,003 0 R 0061 0001 0.000 0.000
NI 1t L 132 TG IR 0,000
i 0.017 F {E oL U Lou U 0000 0,000
. i o o (BRI 0,041 02 {1000 (), 136 0.0 ] 0,000 0.000
i+ RIN LAy A (RN RAELY 0,073 w02 0000 0,103 0.001 0,000 0.000
S T (LN T f3 bkl EREIES) 0.089 (TRSIOR] 0,000 (1L.079 0.002 0.000 (.00
Fad (073 1000 EREIRIY RATEN (1L128 (1000 (.000 (.060 0.002 0.000 0.000
17 | ) 0.U38 (ARSI [DREINE: 0000 0.189 0.000 0,000 0.032 0,002 0.000 0,000
18 | 3949 (L Ut .0t [ERAIRIN! (1208 0.0010 0.000 (.046 (0.002 0.000 0,000
0 | TR TR R RG] (221 (R 0000 (10139 0,003 (.00 (LOO0
i 014 LR [ERALAIN, (1028 [INEITR (.00 AN
TR 1177 (R LI 1).125 1003 (00 (a0
8 ORTY! b L oun) 0163 AN ERIS1Y [RARES 0.002 (.000 0,000
23 U810 0.00Y {.0uh 0,0 0000 0.149 0.000 0.000 0.008 0,002 0,000 0,000
24 (739 0.007 (.000 0,000 1-00g 0.131 G000 0.000 0.006 0.001 0.000 0.000
25 1.7349 0,006 [IRAEIY (Ot (000 0.113 (.000 0,000 (.003 0.001 (.000 0,000
Ty (0,747 003 0,000 (VTN {1000 0.103 0.000 0,000 0.003 0,001 0.000 0,000
= 075G (0 R [YRAIRP) LOu0) 0.092 0000 0.o00 0.002 0.001 0.000 (.000
=1 R G 0 A 0.077 AR 1.000 0.002 (001 0.000 (.000
i 0082 NI 0 (0 0.002 (1,000 {1.OMH) (1.000
07 [y Hoann 0001 1000 0.004) (1,000
TRT] i {1000 RAEIN
St 1830 tolas AN AT ERALE 0.077 (EREARN (.00 0.032 0.001 0.000 0000
Flow (MCM) 1972 1,326 0 00 [RAIHN] V] 0201 0.028 0.000 0.084 0,003 0.000 0.000
Masinium $851 0467 0O 000 1u00 0221 0053 0,000 0160  0.003  0.000  0.000
Mo U SRS IRIE] RN REIRY] {100 0.000 ARV 0.000 1.000 0,000 0.000 0000
Kl s B (24 REY ol [ G 0.143 0020 1,000 [ERSTSH] 0.002 0.000 000
W feumecs)
Lineal Statisties
Maximum . 3.833 Minimram 0000 Meun ; 0,176 cumecs

Fotal 23,551 MUM Runoff: 3.962 mm

*ussible data flags

i

i Shie) Estimated values e

NIMISTRY QR weTERE S IRONMENT Privted on. 13-Feb-2017 Page. 14




Eosn Annual Report of Daily Data: Daily Flow

i station Number : 82245 Year: 2010
Station Nume @ R, Akokorio at Soroti - Katakwi Roead

Vume-Scerses Tope @ Flow (emnees)

Tolevaion: 1080 4 menes Area - 109 sg km

L S iy W S Jun Il Aug Sep Ol Ny Dee

[ [RRAINIA dhngy ERER ERTLR 4,198 1506 3673 3.645 2839 23219 4.427

1tk (i Chth NI Y3 4292 2552 5.6:103 5673 29310 23219 4,302

TR RIS RV 0o oy 1311 13009 3.643 5948 30,822 23219 L1180

) BREH ENEITE ERSIRIE 00 [ARIES Fasl 13.033 5.6:43 6.147 33125 23.219 3978
P ERaTE: A e LIRS L7010 17781 3045 6,378  34.232 23086 3802

1,725 |2l S5 7012 33188 2171 3.703

| I vl 1,725 || =50 3 043 TAF% 35275 WS 3532

Ll RN [ABYIN bl (R 4.701 11,993 3.6:43 0267 323188 19.734 300

Y EREIVIY] (TRMHE IRV ERTRH 0230 464 1300 3.3 8715 34318 18011 3.207
10 0,000 0.000 (0w 0.033 0316 444 10,381 3,618 9333 3440 17.280 3118
11 (.00 0,000 0.0 0.0349 U424 4441 9.326 5333 10.586 33292 15,932 2981
P AT 0060 10 i) H 0367 1164 8715 5327 12422 32958 13721 2892
I R E ANALAIS] TRAH A i T 4.677 8372 5327 13622 30417 12029 2.803
1 Lhd il ERRIA IR RS 4464 7830 3.327 14695 29310 10950 2719
1427 1 537 15099 27785 10,224 2.635

(RS i 0 PAA0S EX 5 Y A Eas

oA NS 3,407 | 5-103 207 8.l 2388

1 ! 1.396 oAy 5.327 13718 20821 8,189 2174

[ 1,0t [IRVINIE RNV . 2634 3710 3976 3275 16.085 19413 7436 2.030
2{ 1000 (.00 000 RIS 2 H0S 6.319 3.673 4.774 16.786 18.123 7.042 1.921]
21 HE Y TR 1000 0 3 1883 6,044 386 4725 18.709 17.897 6.704 |.783
22 ALY tuto [IRISLE {14 s 1YY T7.080 5327 4725 21.208 16.731 6.044 1.372
13 o ARIEE 10t IRIDR 2874 7.920 3433 4.701 23222 16.138 6.319 1.403
) HRUTE "M T 9,376 (.337 4464 24870 16675 6 004 1344

i s 35361 frtvdid IR 20,142 17 625 54918 1.291

Y48 Lot kg LS 27483 21000 5.673 1,239

Al e RIS i 1332 1] hA31Y 334 28383 23154 3618 1164

28 . Ou 0000 (AN topy2 3332 10.950 6147 3645 28383 23897 3302 1.092
it} troun 0004 IRV R 3586 11498 3976 3645 28383 23287 1.750 1.046
] [AALAIN] 0000 iy 3 3932 12,417 3976 3645 28383 23219 dadbil 04997
4 {0 IRIE: L70 5948 3.645 23219 0.921
b L alld o Wik [ b70A 6280 8300 3318 15766 26,170 12,185 2477
i 270 S o 120 10,866  TO093 32362 6634

12.417 Th7Y 0 28383 33273 23218 |4

I LA P 3043 I 138 blod 02l

ot i [ERRIATE: (TRFRIE e L vl 253y | 1.620 16 (033 167 29.171 30034 23104 1735

I Jow (cumecs)

suanual Statistics

-l
]
N

o EUTRT YRS A T Klown 6333

Wi VA Runell: 147358 mm

LUMeCs

I'vainie data Rags

R ditel Stoped =" Lstimated values "¢”

‘- i Printed on; 15-Feb-2017 Page: 5




" Aunnual Report of Daily Data: Daily Flow
Station Number : 82243 Year: 2011
Suation Name : R Akokorio st Soroti - Katnkwi Roud

Fime-series Type - Flow {euinees)

Laatude - BA130 N Longitide - 353 3015 & Elevation @ 10424 metres Area; 14009 sq km
E [t Mar S Ny Jun Jul Aug Sep Oct Nov [ee

i TR ] TR 1000 eI NG (ERAHY] {03 0,003 2569 38684 7.011 24103

(.852 i (L4000 NRIRIS} RSN 00000 0.003 0.003 4373 31216 7011 23960

0764 oo ERRIIN 10 0.0 10,000 00103 0.003 14770 48243 6,704 23287

] NGAR SRATE 1,000 ERAAA ARETHA 000 0003 o0z 22,894 43801 6496 23132

5 G o AN L [RRIRIE: [RAER 1003 (.00r 23718  29.232 fH 303 22,423

1 e i 1,000 Y] NI ERATEN o3 U002 26662 24.879 6,671 21644

7 A5 TRAVN RV RAIe, R [ERSINIY 1.003 (0.003 28386  21.033 7.042 20883

b 1 3410 (e oo RV R 0,000 0.007 0.026 30018 18306 7423 20.200

4 1433 Ut IR [ERESIY 00 0000 0009 0.030 29310 16089 7850 20,078

11 bl G {1,080 oo ARAIY o0 0,012 0,036 28308 14748 g.643 19413

I 1,789 ENRIAN 1000 0,00 {huG 0,000 014 0.067 266062 3151 03z 18761

{2 1).363 el 1. (ot RN ERALIH 0,000 0.012 0113 25294 12507 10421 18644

(1) (.54 TR 0,001 o O ARSIH 0009 (161 23900 11973 11247 18011

- 1 (tag ARSI 0600 RN ANE 1000 0,006 0216 21713 11454 12463 17.333
3 b ; ROIRIA] 1t O U (L0023 DB 20202 10,950 3036 16672

V| L R CuEHY it ERATES] 1003 1492 194135 1461 13.620 16.032

|7 (R LU (FAI08) SR (Lt 0,000 (.003 U309 18.879 985 11349 153052

% AN 1,600 0006 00 TRYLES 0.000 0.003 (664 22,046 9324 16031 13668

19 [IREEY {00t 0000 000 AREI (1000 0.002 0.649 32216 9.077 17337 12739

' IR [ ARSI A [EREISI (0 0.002 0.616 41917 8643 18640 10964

| 0123 ERRIH (00 1 OCH) 0,004 0.001 002 0387 AY.703 8223 19413 9340

A RN i 00 U000 ATH] 0,000 0002 1.002 0,387 39420 7.816  20.139 8613

ARAEE ARSI {000 RO RITAISY 0003 0.002 0616 066460 7423 20883 8223

T {1 NN i ot AT 0002 0,646 76.067 7042 21969 7.816

firy [Ty I 0 R il D666 77301 6.674 22355 7423

| R L) ki RSN | ARV (RS .00l 0,701 74,330 6348 24037 T.042

23 1,04 ERVIE RSN vt (RRIIE ERAE 0.0u2 (.722  TI.835 6200 15576 6.674

28 1033 [(RALBIY (T UMD [{RILY) 0.003 (.002 (1.736  68.269 60001 25640 6319

24 (027 0.000 (000 {ono 0.003 0.003 (.793 63227 6.004 24937 3.976

i (4120 .00 00 [ERTIRIE! 0003 0.003 (0.830 62145 6319 24.797 3,646

4 R 00 AN 0.003 1169 H.674 5302

o HECE RN At S (3,004 nonl 000 (0,301 37837 16412 14602 14691
: [ERAINLY bty (1 ERTIN onl 1049 98075 43938 3THIE 39349

R T i P [BRAINLY] i 1)ty NGRS (TRIEN 1169 77.361 38,681 236l 2L1u3
Mg s RTINS [ERALRIN] BREIRIN! [ERITI RSN 0.001 ().002 2509 6.0 fr 348 3302
FKunodt tmm) (1.345 0003 0,000 U000 AREINIA] 0.002 1.008 (0,749 70.008 31378 27017 28.089

Flow teumees)

Annual Statistics

] | R E Y NIRRT o 101 Muean ; 7.0 cumees
Folt B WRORI Runott: 138052 mm

Possible data (lags

Nu data stored =" Estimated values "e"
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Station Number : 82243

Annuul Heport of Dails

Station Name : R, Akokorio at Soroti - Katalovi Road

Pime-Series Lype s

|atitudde

M

Flony (M N
Maxunum
Mimum

| e

NMaxsmm

13130 N

i TR
1131
4245
4078
3 9RY
3,802
3765

]

s (97
< e
AT
Lwsy
2.805
2.642
2AT
OOAkn
2180
3495

| 870
1.703
1.626
1512
s
| a4
[ 241
|

14t

Y73
2574

Y

b TAND

b3 512

[otal

1.7 50
(R Y]
0,681
(ARSI EES
0387

U303
341
11300

PR
L

016
U136
0148
0138
0.1 3]
8 e
0124

0344
(Y50 &
[RIN

[N

Flow (cuimnecs)

Longiude  33:51:15 1

Wi a
0132
0o
0102
(1,043
0,083
0074
038
HRVE T
DRIRE
[NRERIE
WA
0.02]
0018
A
N2
IR
LA
IR
LU
hoos
0.003
0.002
0.0
1001
(EREIbLY]
AREY
TR
UREYRIN |
A

0000

1032
U8
0ol
[ARSIRIR

|

Minimum

3R9.A0T MUM

Data: Daily Flow

Flevation - 10424 metres
Tin Jul Aug
Ly, Al 3,202 23154
6,032 5327 24033
15131 5,327 24867
744 3327 23.791
[ 199 5333 27403
13020 5.618  28.383
13.030 3.673 29310
12,307 3948  30.173
[ 1930 G004 30354
Hsa (G.200) 31,138
8737 0348 315301
7818 o604 320121
7014 6,704 32287
6.034 7.011 33.208
5673 7042 34320
5 6ed3 7073 36433
5.618 7390 39471
5333 7422 40.901
NALT 743D J3.378
5:327 7783 SU.670
5:327 7849 37506
5327 8188  63.164
5327 8257 63542
5275 8831  62.142
1774 11.969 39898
1701 13.260 57.697
L4351 16,677  35.559
ball 17.953 32,112

f 2 18763 18 786
P20 20000 15.019
21647 43261

8321 9112 40.389
11369 24406 108.713
16,9300 21647 63342
4264 5202 23134
|3 394 17422 77603

o iunees)

Annual Statistics

il
i | R o]
(ERAIE! I i24
ERRIRIS! | I8y
(ERVIeIY; 55
[ERETRIA .35
000 1338
000 2U30
oo 223949
th L0 Ll
[EREIRN T
RREISLY 5 |
ERVIVIY] boohs
[RREISIN] RN
ERUIEN 1) 385
ARYn 3R
ks [REET.
PLAFR2 1214719
il {50
L2 334
(RS 08 Bk
0176 15 564
(I RN 18.782
0.236 22697
11431 21,710
78 20373
[ 5] 19710
T & THA
R [
a0 &

(R €5 |7
17334
0210 1 583
a3 283510
1.832 22697
INRAIRIA] 425
TRy L 1=

1,00

Mean : 11.683

Possibic data flags

e v,

Sep Oct Nov
42365 43007 3757
G387 30064 3.757
W83 40901 3.837
W0.707 39,188 5.735
39751 37.886 6319
39.636 36.252 6.705
39561 32259 7.391
38623 23693 7.816
38437 19443 8.238
7516 14993 9.041
37333 13,050 9716
36430 12463 HLOGI
36,250 11498 10952
35364 10950  11.843
35725 10461 11454
10.326 9947 10950
43104 9.078 10401
13,398 8.258 9985
15707 7816 9187
16.733 7233 8 bl
46904 6.643 T8I
47.920 5.841 7044
46.859 5.302 6.321
43.604 4.774 3.700
44.373 4.701 5018
43500 4.431 3.353
43,707 4302 5327
46.733 4 I8Y 3.275
10 96 RIS 1774
47814 3,862 4.701

3.763
42.211 15.742 7471
109410 42163 19364
47,920 45607  11.843
33,504 3,763 3.757
T8N 0,007 13,823
cumecs

Runaff'; 263.764 mm

Lstimated values "¢
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3.019
087
464
413
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Annual Report of Daily Data: Daily Flow

Station Number @ 82245 Year: 2013
Statien MName + B Akokorio at Sorcti - Katakwi Road

Pinpe-senies Type @ Flow (cumioes)

Lagtide 13151 N Longitude - 533351015 1 I:levation - 10424 metres Area: 14009 sq km
dan bl Mar A iy Jun Jul Aug Sep et N Dec

1 Y7 0836 1,740 300 [ 1552 {1323 0,225 3.6500 10,421 9,985 9010

AL (824 1756 03 1 30 HEE 1,363 0.225 6.647 9831 9.985 8.0143

EH 4 WY oAl | | v 4s2 (1387 10,226 8.003 Y946 9985 8.237

! ' e i | s Hhlo (24 9.077 ETN 9 9R; 8.257

T Ty il (IR & WS bl (.24 49.324 Y86 9946 8.607

: i i [§342 321 13y, G Hulo .259 U983 L.077 9561 8432

7 2335 RART Aot a3 T2 3.072 0.584 0.262 10,502 8.678 0.523 8222

bt 2,387 0.716 0374 1,323 2167 2.974 0,538 0278 11413 8.642 9.523 8.222

9 2317 {(1.739 0,343 0304 T304 2803 0.494 0281 11973 R.642 9.323 8. 188

1] 2.2 (%54 (.32 391 - 2.636 0.467 0300 12507 8.607 9486 7.816

11 2167 1162 300 0. b0 - 2479 (0,440 0.323  13.009 8.257 9.113 7.423

12 2089 1.234% (278 AR 2362 0416 0.366  13.053 8. 188 9.076 7042

be [ fi.2 1 2E R - LiRE I {hA12 Os1d 13102 7.849 9.076 6.671

Y. i LA8s WS 41225 AR 2 1300 0391 0494 13572 7816 940 6319
ik 0 R {138 708 1361y 3019 8.078 3970

L a Lkl i LR - L33 .A87 (L85 13.667 8.257 .02 3040

17 1371 R Bt} n.az (G4 - 2137 0.367 1322 14498 8.607 8642 3333

I8 1312 1189 492 1 (46 - 2.048 0,365 1.833 13,720 8.678 3.78Y 5.002

4 1435 (B (142 1389 - 1.893 0.364 2018 16621 9.040 10344 4.432

A4 1 340 LT NS 387 - 1815 {1344 2101 16.621 9.040 10909 4.088

] RO ST 0,177 RIS - .68 .341 2235 16032 8.678 10991 3862

12 1193 RS i L4 oy - 1.626 1,323 2317 13437 8.642 11369 3.662

A IRE 1 GAR il ity R 312 1,319 2394 15049 8678 10.90] 3511

, | {15 di4s L5 Lk L0030l D79 1R199 9040 10909 3N

: pols e i (1A Ll i |2 1298 AL TN R 2T Ya7e 106l 3335

Jo [ k2 86y {163 0T AU7Y 189 1.281 2874 13.0356 Y076 9 Y83 3238

17 1.000 .832 0.177 1736 3o 1.096 (1,280 3,787 12463 9.076 9.561 3.137

2% 0,936 (0,746 0. 1944 {800 3.251 1.038 (.278 4.078 11498 9.113 9,186 2989

24 nul7 (0.223 11,922 3074 0918 (1.262 4.306 10991 9486 9113 2. 885

il AR 0242 [ 143 300 (1.808 0.257 4.677 10909 9754 9.076 2720

3l U872 U lelt 3.0 0.228 4.799 9.983 2.635

"

{) B = ¥ =i 1IN 00y 1399 12401 803 09735 370

3 OB [ e (343 s 0 | 3 RIS |.283 3204 RIRE 23207 153.303
AN R LANT [ [Ty ol-ih R Y352 (.G 74949 16621 10,421 11.369 9.040
Mininiwn 7 TR 1151 0,300 L ia7e 0808 (.228 0.225 3.630 7.816 8.642 2633
Runoft (mny 3132 678 0616 LO60 [ RUa:  4.083 (1.782 3058 22945 17.099  17.994  10.924

Floss roumees)
Anniual Statistics
[FTTI S S R N o 13 Maemn - 3919¢ Cumees
Pl 1 S0 s WU Runott : 88.222¢ mm
Possible data flags
No daga stored "-" Estimated values "e"
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Annual Report of Daily Data: Daily Flow

Station Number : §2245 Year: 2014
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Labitude - 13030N Longitude =55 3115 B Elevanon T2 4 metres At 11008 S ko
lan Ieb M Apt May Jun Jul Aug Sep et N (RICE
] 2.547 0.613 0.073 0003 0.000 0.000 1.961 2,024 2516 38.161 9.076 2,879
2 2.401 0.333 0.067 .003 0.000 0.000 2.0935 2.030 3312 364431 9076 3801
3 2317 0.497 0063 (LOD3 (1.000 0.000 2.161 2089 3749 33276 RENTY R
4 2.241 455 RIS o2 A0 {0,000 2167 2.095 3,960 13350 B OTR A4
3 2,167 0414 0.033 (1002 0.000 (.008 2067 2095 1078 29 40 862 3400
0 2,089 .387 0032 0,002 0.000 (.00 2173 2:13) 1LI8Y  26.662 8607 A2
7 1927 (1,367 0,046 0,002 0,000 (.00 2.247 2,167 1315 25790 8,257 3137
8 1.821 U364 0.0:43 (.00 (000 0.001 2388 2,167 677 13122 8332 244
9 1.761 0.343 0.040 0.001 0.000 0.u0l 2433 2.167 4,925 23497 §.222 2879
10 1.724 0,321 0.039 0.001 0.000 0.001 2.329 2167 4700 20.279 8222 2030
11 1.682 0.280 0.035 0.001 0.000 0,001 2.304 2167 14351 18.21% T U8h YA
12 1.5371 .24 0.034 0.000 0.000 0,004 2167 2167 1311 15,075 TSNS 2373
13 1.460 1,209 0030 .00 0,000 (.027 2,024 2173 4,292 .30 7:122 LI
= 14 1.399 (.192 1029 (.000 0,000 0042 1.893 2,233 4,198 11475 7237 2.%
15 1.318 0.178 (1026 (0.0010 (1,000 0,049 1 826 2,241 4189 T1LO3 70101 L R
16 1.239 (0.177 023 AR (003 0,094 1815 2 24 18y Uiy G327 Tl
I LIRS 0176 VR A TN 3 IR NER 701 22240 [V IR G2y Vil
18 1096 0,164 U018 0.000 0.003 0.238 1.731 2204 4.189 L0420 6,004 24024
19 1.046 (1163 0.017 0,000 0.002 (.343 1698 2.167 4217 10.024 34970 1 V26
20 1.000 0.136 0.015 0,000 (.002 (1436 1,688 2.161 40064 9,946 3811 1881
21 0.956 0.149 0.014 0,000 (.002 0313 1.626 2.095 3.020 9,561 018 132
33 0810 0149 (0.012 0,000 0.001 0.805 1.5342 2.024 G443 9486 5.353 1756
23 .839 0,143 0.012 (.000 (.001 0.876 1.746 1.938 14034 Y077 SN | 6Y
24 0.829 0.131 0012 (0.000 0.001 0.960 1.887 1,714 18.929 8678 4. 749 1 626
25 0,796 (118 0011 0,000 0.001 1092 2012 1374 24.041 8607 et 1 %7
26 0.790 0.103 1.009 {00 0.000 1. 2440 2018 1430 26519 & 327 1ol [
27 0.739 0.093 (008 0,000 (000 1.390 1.933 1.512 28786 G LA (1
28 0.752 0.083 (.007 {LOuw 0,000 1548 1.892 [.381  31.681 G0Th ball poavd
29 0.719 0.008 0.000 (1000 1.756 | 887 1.731  33.364 907h 1290 R
30 0,684 0.009 (.000 0.000 1.876 1 898 1,904 36.431 Y0Th 1INy (IRON
31 1.649 0.006 0.000 202 2.230 G 76 I 239
[ =
Mean 1.377 (.258 0,029 0.001 0,001 0.449 1.985 2029 10345 16019 6 700 201
Flow (MCM) 3.687 0.624 0.078 0.002 0,002 1.165 3317 3435 27.333 313 17467 tyhond
Maximum 2547 0.613 (1075 (hOu3 1.003 | 876 Y33 2240 36431 386 U7 L)
Minimum 0,619 0,083 (AR IS ARYIHE! 0000 0.0 | A2 (0 e X514 BoA27 LRy iR grel)
Runoft (mm) 2.632 0.443 u3s TR 0ol 0,832 270 ALY 143 31 TTS 0 12Ae Lo
Flow (cumecs)
Annual Statistics
Maximum : 38.161 Minimum : 0,000 Mean - 3,523 CUITICS
Total : 111,132 MCM Runott - 79.343
Possible data flags
No data stored =" L stimited values

m——
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Annual Report of Daily Data: Daily Flow

Station Number : 82245 Yoear: 201053
Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Latitude : 1:531:30 N Longiude - 33:31:15 1 Elevation 10424 metres Area - LY sy km
Jan Feb Mar A May Jun Jul Aug Sep Ot Ni ey
| 1.189 0.228 0.003 (000 0006 (hLO13 1453 (1.339 0,223 (L jul 2550 L
2 I 160 0216 (.003 1o non7 tht A 1430 b 343 225 okt Yo L 4=
3 1.042 0.200 .00 [FROINI 0,009 12 | LAEH) 1 A0s (1,224 to1Ls 2 383 M D
4 1.004 0.192 0003 .00 0.012 (438 BV} 1.248 0.354 .21 (1.093 293 307K
3 11,936 0,191 0,003 [ 0013 (292 193 0.367 (h204 75 2622 1178
6 (1.917 0,177 0.003 0,000 ().033 0.321 L 183 0.387 (.236 7 T hi8 LT
7 0910 0.163 0.003 .00 0,087 0.343 1.124 (0.385 0.228 0066 2.533 118y
8 (L8706 0.131 (003 1000 0.103 0.363 0.925 (.346 (1.225 060 2321 1145
9 0.869 0.142 0.003 0.000 0.116 0.387 0.832 0.330 0.223 0060 2U81 179
10 0.836 0.126 0.003 0,000 0161 {1.389 0.736 ().300 0.209 .63 3203 Flsy
11 0.824 (0.124 0002 1)U 0191 (1,384 1684 02810 0,207 AN RIRITM 4174
12 0.793 0.114 0001 ENSIANS 0.208 (138 (IRERN| (1.262 0194 11333 3OREN MRS
13 1.730 0. 108 0.0t 0,001 0.223 0.407 (1499 1.259 U194 1367 FOT7H [
14 0.719 0,102 0.001 0.001 0.222 0.601 1442 0.244 0.203 {1383 4273 I 184
15 0.684 0,094 0.001 0,001 0,194 0.681 0414 0.242 0,194 (L367 ) 18Y bR
16 0.646 0.092 0.001 (0.002 0.173 0.716 0.389 0.241 0.192 1.365 18T |18 Sl
17 0,371 0.084 0.001 1.002 0,140 0719 0363 0.233 019 1L.304 JATs L1la
18 0.309 0.083 0.000 (0.002 0.136 0.719 0.341] 0.209 0.178 0114 40649 L2445
19 0.433 (1083 0.600 0.003 0:125 0.722 0303 0.20% 0,177 1476 Ul b3
20 0414 (L0753 (IRVINY (LON3 0113 0.756 (301 (L.226 0.183 1043 3T R
21 ).389 (L0735 (00U 0003 0,103 0.797 0328 .236 (0.178 (1,708 A0y i371
Rkl (L3635 0.073 (00 LA 0092 (1860 iy 1.242 0177 (I 87 AR L3N
23 0. 3444 0.071 [ ROIN1H] (HRVIVE) w72 0.876 1281 11,228 177 )32 SRR ST
24 0.341 0.067 0.000 (003 0.037 (1925 1261 (.238 0.177 1 R 1
25 0.323 0.062 0.000 0.002 0.024 1.085 0,242 (0.208 0.183 1120 3T 118y
26 0.319 0.032 0.000 0.002 0.007 1189 1,226 (1.180 0.194 1303 3.228 {3 Qe
27 0.301 0.043 0.000 0002 0.003 1.336 1,225 0,178 0207 1.627 3706 [HIRI
28 (.298 0.032 0.000 0003 0.003 1.39% th226 (1191 0207 2012 3757 L U6y
29 0.281 0.000 0.003 0.003 1,403 1.242 0.194 0.193 2.030 3.748 34913
30 (.278 [ERALHIS] (o03 0,003 14450 1,262 (207 0203 20084 3731 2861
3 {1,254 [URALRIN 0004 1300 02049 G RS
Mean (.635 0113 0.001 0.001 0.085 (),663 [Lou7 0.263 0,204 [ANGTSIS R H B b1
Flow (MCM) 1.701 0,278 0.004 0.004 0.227 1.717 1.626 0.710 (0.328 1.783 BT | 1.456
Maximum 1.189 0.228 0.005 0.003 0.223 1.450 1435 0.387 0.236 20143 4273 I
Minimum 0.239 0032 0.000 0.000 U.DQB 0.013 (1225 0178 0177 106 2350 3RS
Runoff (mm) 1214 0.199 0,003 0.003 0.162 1.226 1161 0.307 0,377 1273 bl Y
Flow (cumees)
Annual Statisties
Maximum ; 4.427 Minimum : 0.000 Mean - 0,898 CUITICLS
Total : 28.332 MCM Runoff': 20.224 mum
Possible data flags
No data stared "-" Estimated values "¢
+ 4 Privged oi ER<pel- Z00T e 3




Anaat Repoct of Daily Data: Daily Flow

R
g‘; © Station Number : 82245 Year: 2016
. Station Name : R. Akokorio at Soroti - Katakwi Road
Time-Series Type : Flow (cumecs)

Pattitady Lo L50S Lonuitiae - 333112 Flevation 104240 metres Area s 1009 sq km
Ll Ik M LR Mt Ju hul Aug Sep (et Now [Dee
4 140t bt i Ml | 18 (] 1.120 1.571 - -
; DEIE  UuRv  oded  GAI8 LIS i i1z 1233 1576 .
3 3,757 0813 0.053 0003 (343 4,283 1.088 1189 1.626 - - -
4 3.739 0.730 (1.052 0.006 0.389 4,198 1,049 1.140 1.636 - - -
3 3,564 ().587 (046 (Los 1443 4,179 1034 1.120 1.693 - - -
b 3832 11,523 (TRVEEY LA (IT18 4U8T 0911 1.377 1.751 : - 2
7 3494 0,480 1,035 0,003 0.678 4078 1. 762 | 404 1.767 - - -
8 3.363 0442 (.035 0.003 0.824 4078 0,084 l.6l6 1.887 - - -
9 3346 0404 (ERVES ARSI 1 (00 4006 0619 1.631 2.024
1 V258 0.373 LAY ARVITA [ {33 NI (58 IR 167 - -
It voabd A3 [V i L.2a2 e A ti 233 L] 2241
|12 U7 319 (rL2y NI IR 3,355 11,523 1641 2.167 - - -
13 3.049 0.278 0.026 {006 1460 3.172 0,494 1.736 2.036 - - -
14 1812 0.228 0023 {007 1.621 3.072 (b6 1.854 2,030 - - -
IS Yl oGS 017 ERTH Ao (AR 2974 392 1.647 2089 = % -
L CRT RE g NS S 084 2,798 1443 1,376 2,101 - - -
P Y80 U1 bt il 2078 2.554 0323 1.371 2.161 = = =
s T3 0176 IRENNY 1h ek 3338 2,323 U321 1 366 2,161 - - -
L W7 (150 oy (Dt 3379 2161 1:323 1327 2.101 - - -
i (R 1 et AR ERTRI s 637 b [0, 335 [(GRAY 2089 =
2 L ind uled iil2 & LAY 737 1767 o443 1.6Y3 2.030 . -
22 2078 0,112 012 (1185 3833 1.688 1564 1751 2,018 - - -
23 1.832 0,104 noto 0163 3880 1.571 1363 1.788 1.966 - - -
24 1736 (1102 0.009 0.138 4.033 1435 036 1.821 2006 - -
23 }.632 0.093 (1. OUN 0126 3944 1.349 0.343 | 826 | 898 = = -
26 1.517 0.084 1007 0126 4.078 1.291 0.336 1.881 1 887
27 1.483 0.083 0.007 ().138 4.133 1.239 0,194 1.892 1-892
28 1 204 0071 EREIRIE G2 . 245 1 1849 L 667 1.943 1949 - -
2 (N thilaT U00s 177 J 215 (T {y 7N 1 881 1.955 %
k10 Ll (AT ;v ILsy |1t [T 751 1 955 - - =
TR [ 1LLBY 148 | 386 . -
Meun 3 533 0313 0025 1) 62 2363 2760 (h623 1 604 1.949 - - -
[Mons (MO N 0 T8 {),7853 0063 1) Tt 6 330 7.154 | 668 1.297 5,052 - - -
Maximum 1 763 0.572 G0 R 4,245 4283 | U8 1.943 2:291 - - -
NMimnum 0.935 067 wau2 (TSI 26l 1140 32l 1.120 1.371 - - -
Runof! (mm 4843 01360 1043 ({BEE 4522 3107 1.191 3.067 3.607 - - -
Eleny (eamees)
Annual Statistics
Maximum : - Minimum : - Mean ; - cumecs

Total ; - Runoft: - mm

Possible data flags

Nodata stored "-" Estimated values "e”

I : _ ) S i Printed on: 13-Feb-2017 Page: 6




APPENDIX 7: Drainage Improvement for Kapujan-Kokorio Road
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DESIGN DRAWINGS

DRAINAGE IMPROVEMENT ON
KAPUJAN -KOKORIO ROAD

Prepared By: ECHATU ANDREW



GENERAL NOTES:
1) THE DESIGN IS PREPARED USING METRIC SYSTEM
2) ALL COORDINATES ARE IN METRES

3) ALL ELEVATIONS ARE IN METRES ABOVE MEAN SEA LEVEL

ABBREVATIONS:

N.T.S — NOT TO SCALE

E.G.L — EXISTING GROUND LEVEL
F.G.L — FINISHED GROUND LEVEL
LH.S — LEFT HAND SIDE

R.H.S — RIGHT HAND SIDE

N.A° — NOT APPLICABLE

LEGEND FOR LONGITUDINAL PROFILE DRAWINGS:
G. — VERTICAL GRADE / SLOPE

Lz — HORIZONTAL CURVE LENGTH

Lvc — VERTICAL CURVE LENGTH

Rz — HORIZONTAL CURVE RADIUS

e — RATE OF SUPERELEVATION

K—VALUE= VERTICAL CURVE LENGTH .
ALGEBRAIC DIFF. IN GRADIENT

St. — STATION

BP — BEGINNING OF PAVEMENT
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