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PREFACE 

 
Japan International Cooperation Agency (JICA) decided to conduct the preparatory 

survey and entrust the survey to Eight-Japan Engineering Consultants Inc. consist of Nippon 

Koei co., ltd. and NTC International co., ltd. 

The survey team held a series of discussion with the officials concerned of the 

Government of Uganda, and conducted a field investigation. As a result of further studies in 

Japan, the present report was finalized. 

I hope that this report will contribute to the promotion of the project and the 

enhancement of friendly relations between our two counties. 

Finally, I wish to express my sincere appreciation to the officials concerned of the 

Government of Uganda for their close cooperation extended to the survey team. 

 

March, 2016 

 

 

Akira Nakamura 

Director General 

Infrastructure and Peacebuilding Department 

Japan International Cooperation Agency 
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SUMMARY 
 

1． Outline of the country 

Since becoming independent in 1962, Uganda’s economy was confused up to the latter half of the 

1980’s due to a continuous civil war. However, since 1987, Uganda has become a country with one 

of the highest economic growth rates in sub-Sahara. This was achieved through support from the 

World Bank and IMF promoting the positive structural adjustment program. From 2008, there was 

inflation due to the price escalation of the international food market and crude oil, but the inflation 

rate came down after 2011 with the implementing of finance austerity policy. Although the austerity 

policy and shrinking external demand caused a temporary reduction of the economy growth rate, 

Uganda recovered to the 5% level in 2014. 

 

Major export products are from agriculture and fishery industries such as coffee, tea and fish. And 

although it makes up only 28.1 % of the GDP, it accounts for 87% of the population. This explains 

the low profitability of these industries which is the reason for the low income of the farmers 

/fisherman, and is also one of the reasons for poverty in this country. 

 

Furthermore, in the Northern Region of Uganda, 61% of the residents live under the poverty line, 

which is double the average rate of the country. Such a high poverty rate comes from the continuous 

20 years of civil war in this region, and basic social infrastructures such as roads, bridges, water, 

sewage and power were lost in the conflict. 90% of the refugees, which are called IDP (Internally 

Displaced Persons), were brought about by the conflict concentrated around the Northern Region 

that includes the Gulu Municipality. 

 

Since the peace agreement between the Uganda Government and the anti-government organization, 

the recovery process of the Government was conducted and since Gulu was positioned as the core 

municipality of the region, the population has increased dramatically from 119 thousand in 2002 to 

152 thousand in 2014. From this, demand to repair the infrastructures of the Municipality has risen, 

but due to the many years of civil war, most of the roads were not maintained properly, and peeling 

of pavement, erosion on the shoulders and deterioration of drainage facilities can be seen. 

 

2． Background, Circumstances and Outline of the Grant Aid Project 

Gulu, located in the northern part of Uganda, has a population of 152 thousand people (2011), and is 

becoming more and more engaged in economic activities as a base for reconstruction assistance after 

the civil war. Therefore, the Uganda Government is promoting a reconstruction plan for Northern 

Uganda, and Gulu has been positioned as a focus point for the activities. 
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However, during the 20 years of civil war, since the roads were not been sufficiently maintained, 

pavement peeling and road shoulder erosion have occurred in many places throughout the 

municipality. Since vehicles have to avoid the deteriorated areas, as flooding occurs in many areas 

especially during the rainy seasons, the road surface and shoulders have become further damaged 

leading to a situation in which most paved sections allowing smooth and safe travel have been lost. 

Also, the dust during the dry season and the soil erosion when it rains lead to further worsening of 

the road conditions, interfering with not only civil life but also with the function as a base for 

reconstruction. Amid this situation, with the city's tight budget circumstances, even if it finds road 

maintenance funds for emergency repairs, the municipality would not be able to make any drastic 

improvements to the extensive and severe deterioration. 

Under such circumstances, the Ministry of Works and Transport (MoWT) made a request to the 

Japanese Government for grant aid relating to road improvement in Gulu. In response to the request, 

under the pre-condition of applying the Grant Aid for General Projects, the Japanese Government 

decided to implement the Outline Survey. 

 

3． Outline of the Results of the Study and Summary of the Project 

JICA dispatched a study team to Uganda between 28th Feb. 2015 and 12th March to confirm the 

contents of the Ugandan side’s request through discussion with the relevant organizations and 

agencies. As a result of the discussion, the necessity and importance of improving the Gulu 

Municipal roads, including river crossing structures, focusing on pavement of carriageways & 

pedestrians and drainage was confirmed. As a background of subsequent rapid changes of the 

currency exchange rate and recent price escalation of the construction materials, it was difficult to 

decide on improving all of the target roads that were requested. Therefore, further discussion was 

made between the JICA Team and the Ugandan side, and both sides agreed to implement the survey 

under the condition of placing priority on the targeted roads. 

 

Then, after sharing information on the Agreement to concerned persons/sections in Japan, the Study 

Team was dispatched between 30th March and 13th May, 2015 as a second survey. In this survey, 

engineering studies such as natural condition survey (topographic, soil), existing deterioration survey, 

traffic survey, collection of hydrological data, material cost and procurement, social environment 

considerations, removal of utilities and progress confirmation of the related projects were carried 

out.  

 

As a result of this survey, typical cross section, pavement structure, drainage and outline cost 

estimation were examined and compiled as a DOD (Draft Outline Design) report in Japan, and the 

Survey Team was dispatched between 16th and 24th September, 2015 for explanation and discussion 
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of the contents of the DOD report to the Ugandan side. As a result of the discussion, both sides 

agreed to evaluate and select the target roads to be improved as shown in Table-1. 

 

Table 1 Evaluation of the targeted roads 

Number Road name Evaluation Distance 

1 Kampala Rd.  ✓ 
Is part of the national highway and is a core road in Gulu. Is in 

extreme need of maintenance.  
240 m 

2 Acholi Rd. ✓ 
Is connected with USMID-maintained roads, and is a core road in 

Gulu.  Is in extreme need of maintenance. 
1,209 m 

3 Lagara Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
220 m 

4 Coronation Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
215 m 

5 Andrea Olal Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
224 m 

6 Nehru Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
219 m 

7 Gulu Ave. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
643 m 

8 Awich Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
221 m 

9 Queens Ave. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
218 m 

10 Keyo Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
214 m 

11 Aliker Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
219 m 

12 Labwor Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
217 m 

13 Awere Rd. ✓ 

Is a route that constitutes the urban center, and also is one of two 

routes for crossing the Peche River in addition. Is in extreme need 

of maintenance.  

518 m 

14 Oliya Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
215 m 

15 Labolo Rd. X 

Function as a road is lost due to a government facility extending 

onto the land for the road. The MOWT has determined that removal 

and relocation would be difficult and therefore have judged it as 

appropriate for exclusion as an object for maintenance. 

- m 

16 Lumumba Ave. X 
Because it is away from the urban center, it is judged as low 

priority compared to other routes. 
- m 

17 Jomo Kenyatta Rd. 
✓ 

/X 

The section of Route 17 within the urban center is evaluated as very 

high priority. However, the section east of the intersection with 

Route 12, as there are no commercial facilities, is evaluated as low 

priority. 

472 m 

18 Bank Lane ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
399 m 

19 Market St. ✓ 

Although this is an urban center route, for the road network, since it 

has a dead end, its priority in comparison with other routes is 

judged to be relatively low. 

163 m 

20 Harley Rd. ✓ 
It is an access route to the central medical hospital in Gulu, and its 

priority is extremely high. 
78 m 
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21 Prince Rd. ✓ 
Is part of the national highway and is a central road in Gulu. Is of 

extremely high priority for maintenance. 
160 m 

22 Taxi Park X 

In the future, there is also an initiative to move the traffic terminal 

facility outside of the city, so it is determined appropriate to 

exclude this from this project. 

- 
 

23 
Dr. Mathew 

Lukwiya Rd. 
X 

As periodic maintenance was carried out in 2014, it is in relatively 

sound condition. Therefore, compared to other routes, the priority is 

evaluated as low.  

- m 

24 Sir Samyuel Rd. X 

Although this has been a passage route for commodities from 

Sudan, the large-volume traffic has been decreasing in recent years 

because a bypass has been built. Therefore, compared to other 

routes, the priority is evaluated as low.  

- m 

Total 6,064 m 

 

Pre-mix asphalt concrete will be applied as pavement of the carriageways, and polymer-modified 

asphalt concrete where severe damage by heavy vehicles can be predicted such as intersections in 

particular. Considering Gulu is positioned as a central core municipal of Northern Uganda, 

interlocking pavement was applied to define the turnout and its scenery. Drainage with covers will 

be placed on both sides of the carriageway-pedestrian strip blocks, and the water will be lead to 

PECE River at the end of flow. For sections that have to cross PECE River, the vertical aliment of 

the road shall be raised higher to avoid overflow of the river, and a box culvert shall be placed that 

passes under the road to bring water downstream. Furthermore, safety facilities such as humps and 

sign boards will be installed. Table 2 gives the outline of the proposed contents.    

 

 Table 2 Summary of the Outline Survey 

Item Description Quantity Remarks 

Pavement 
(Carriageway) 

Pre-mix asphalt concrete 48,945 m2  
Polymer-modified premix 
asphalt concrete 

2,372 m2 At Intersections 

Pavement 
(Pedestrian) 

Interlocking block 33,602 
m2 

 

Drainage 

U (L)-shape concrete drainage 19,403 m  
Pipe culvert 1,163 m φ300、600、900 

Box culvert 30 
m H1.0m×W2.0m、 

2 sections 
Safety 

Facilities 
Hump  618  m  
Sign boards 348 No.  

 

4． Implementations Programmee and Preliminary Cost Estimation 

The planned implementation period necessary for the Project is 7.5 months for the detailed design 

and 22.5 months for the construction works. The Project will be implemented in accordance with 

Japan’s Grant Aid scheme and the costs will be determined before concluding the Exchange Note for 

the Project. 
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5． Project Evaluation 

5.1 Appropriateness 

Table 3 shows the appropriateness of implementation of this Project. 

 

Table 3 Appropriateness of project implementation 

Evaluation item Appropriateness 

1) Profiting population Those directly profiting from the repair of Gulu city roads are the 154,000 

residents of Gulu city. If the surrounding Gulu District is included, the total is 

approximately 930,000 people. This is equivalent to 2.5% of the country's 

population. Furthermore, because the project area is stopping-over point of 

an international main road, all 37.58 million residents of Uganda, as well as 

the residents of Kenya and Somalia, will profit indirectly from the 

implementation of this project. 

2) Promotion of economic 

growth 

/ Contribution to peace 

building 

Gulu city is the only base city in northern Uganda, and the economic effect 

from the servicing of the transportation facilities of Gulu city will be 

extremely large. Furthermore, because the area is an important transportation 

point connecting to an international corridor, this project can contribute to the 

smooth transportation of goods and benefit the users and residents through 

economic growth. Additionally, because of the civil war that has occurred 

over the last 20 years in the northern region, we expect that the 

implementation of this project will contribute to peace building in the 

northern area. 

3) Coordination with 

Parliamentary development 

projects 

In Uganda, Uganda Vision 2040 and NDP II aim for Uganda to become a 

middle-income nation through a reduction of the poverty rate and 

improvement in income, and road servicing is highly expected to spread the 

economic effect. Meanwhile, the Peace, Recovery and Development Plan 2 

(PRDP2) indicates that appropriate maintenance of district, urban and 

community access roads (DUCAR) in the northern region promote economic 

recovery and mitigate potential conflict drivers. This project will contribute 

to these objectives. 

4) Coordination with the 

support policies of Japan 

This project was proposed as a maximum-priority project in the master plan 

targeting the Acholi region implemented by Japan in 2012. In addition, 

“Peace building in Northern Uganda” and “Infrastructure improvement to 

achieve economic growth” are important areas in Japan’s Country Assistance 

Policy for the Republic of Uganda, and this project is in agreement with 

these policies. 

 

5.2 Effectiveness 

(1) Quantitative effects 

Table 4 shows the quantitative effects expected from the implementation of this project. 
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Table 4 Quantitative effects 

Index name 
Standard value 

(Achievement value for 2015) 
Target value (2021) 

[3 years after project completion] 

Flatness (IRI) (m/mm) 6.23 3 or less 

No. of traffic accidents (incidents) 26 13 or less 

Road closures (days per year) 7 0 

 

(2) Qualitative effects 

 Considerable improvement of the flatness of road pavement and servicing of sidewalk 

pavement will result in a district with activity appropriate for a base city in the northern 

region. 

 Traffic blockage due to road flooding in the rainy season will be eliminated, and access to 

public services and markets by road users and citizens will be secured year-round. 

 Improvement of main intersections will increase traffic safety considerably for pedestrians 

and other vulnerable road users in particular. 

 Repair of city roads will contribute to the strengthening and stabilization of physical 

distribution facilities connecting the northern region and the consumption area of Kampala, 

as well as with surrounding countries. 

 

Due to the content above, implementation of this project is highly appropriate and anticipated to be 

effective as well. 
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CHAPTER 1 BACKGROUND OF THE PROJECT 
 

1-1 Background and Overview of the Project 

(1) Request history and content 

Gulu located in the northern part of Uganda has a population of 152 thousand people (2011) and is 

becoming more and more engaged in economic activities as a base for reconstruction assistance after 

the civil war. In addition, the city has become the pass-through center for the northern region, and, in 

recent years, the economic and transportation hub for peace-building in South Sudan. Particularly 

from December 2013, in response to the sudden changes in the situation in South Sudan, refugees 

from a location on the South Sudan border about 105 km to the north flooded into the city area, 

making the stability of the city's local and economic infrastructures vital for supporting Uganda’s 

entire influx of refugees (estimated 130,000). 

 

The Uganda government has been promoting a reconstruction plan for the northern Uganda region 

based on PRDP2, and Gulu has been positioned as a focal point for these activities. However, during 

the 20 years of civil war, because the roads had not been sufficiently maintained, pavement peeling 

and road shoulder erosion have occurred in many places throughout the city. Besides the vehicles 

having to avoid the deteriorated areas, as flooding occurs in many areas especially during rainy 

reason, the road surface and shoulders become further damaged leading to a situation in which most 

paved sections allowing smooth and safe travel have been lost. Also, the dust during the dry season 

and the soil erosion when it rains lead to further worsening of the road conditions, interfering with 

not only civil life but also the function as a base for reconstruction. Amid this situation, with the 

city's tight budget circumstances, even if it finds the road maintenance funds for emergency repairs, 

the city is unable to make any drastic improvements to the extensive and severe deterioration. 

 

Under such circumstances, the Ministry of Works and Transport (MoWT) has made a request to 

Japan for grant aid relating to road improvement in Gulu. Through this project, by the improvements 

to the traffic function and contributions to the local infrastructure of Gulu as the only base city in 

Uganda’s northern area, the promotion of peace building in the entire region can be anticipated. In 

addition, with this strategic point of traffic connecting to the international corridor, by contributing to 

the smooth transportation of goods and benefiting the users and citizens through economic growth, 

we can anticipate retaining peace among the people. 

 

The contents of the request are shown in Table 1-1-1. 

 

Table 1-1-1 Recipient government request contents 

Item Request content 

Facilities and equipment 
- Renovation of Gulu roads, about 8.5 km 

- Drainage facilities - 2 box culverts  

Consulting services - Detailed design, construction supervision 
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- Technology transfer related to road maintenance methods 

(hereinafter, “Soft-Components”) 

 

(2) Routes targeted in this project 

Requests for the project were made by the Uganda government in 2013, but the objects of 

improvement will need to be narrowed down in line with the subsequent rapid changes in the 

currency exchange environment. The results of the evaluation are shown in Table 1-1-2. Note that 

detailed design, construction supervision, soft-components are implemented as requested. 

 

Table 1-1-2 Evaluation of the targeted roads 

Number Road name Evaluation Distance 

1 Kampala Rd.  ✓ 
Is part of the national highway and is a core road in Gulu. Is in extreme 

need of maintenance.  
240 m 

2 Acholi Rd. ✓ 
Is connected with USMID-maintained roads, and is a core road in Gulu.  

Is in extreme need of maintenance. 
1,209 m 

3 Lagara Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
220 m 

4 Coronation Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
215 m 

5 Andrea Olal Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
224 m 

6 Nehru Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
219 m 

7 Gulu Ave. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
643 m 

8 Awich Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
221 m 

9 Queens Ave. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
218 m 

10 Keyo Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
214 m 

11 Aliker Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
219 m 

12 Labwor Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
217 m 

13 Awere Rd. ✓ 
Is a route that constitutes the urban center, and also is one of two routes for 

crossing the Peche River in addition. Is in extreme need of maintenance.  
518 m 

14 Oliya Rd. ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
215 m 

15 Labolo Rd. ✓ 

Function as a road is lost due to a government facility extending onto the 

land for the road. The MOWT has determined that removal and relocation 

would be difficult and therefore have judged it as appropriate for exclusion 

as an object for maintenance. 

- m 

16 Lumumba Ave. X 
Because it is away from the urban center, it is judged as low priority 

compared to other routes. 
- m 

17 Jomo Kenyatta Rd. 
✓ 

/X 

The section of Route 17 within the urban center is evaluated as very high 

priority. However, the section east of the intersection with Route 12, as 

there are no commercial facilities, is evaluated as low priority. 

472 m 

18 Bank Lane ✓ 
Is a route that constitutes the urban center, and is in extreme need of 

maintenance 
399 m 
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19 Market St. ✓ 

Although this is an urban center route, for the road network, since it has a 

dead end, its priority in comparison with other routes is judged to be 

relatively low. 

163 m 

20 Harley Rd. ✓ 
It is an access route to the central medical hospital in Gulu, and its priority 

is extremely high. 
78 m 

21 Prince Rd. ✓ 
Is part of the national highway and is a central road in Gulu. Is of 

extremely high priority for maintenance. 
160 m 

22 Taxi Park X 

In the future, there is also an initiative to move the traffic terminal facility 

outside of the city, so it is determined appropriate to exclude this from this 

project. 

- 
 

23 
Dr. Mathew 

Lukwiya Rd. 
X 

As periodic maintenance was carried out in 2014, it is in relatively sound 

condition. Therefore, compared to other routes, the priority is evaluated as 

low.  

- m 

24 Sir Samyuel Rd. X 

Although this has been a passage route for commodities from Sudan, the 

large-volume traffic has been decreasing in recent years because a bypass 

has been built. Therefore, compared to other routes, the priority is 

evaluated as low.  

- m 

Total 6,064 m 

 

The route and location indicated in the Table 1-1-2 are shown in Figure 1-1-1 given bellow. 
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Figure 1-1-1 Route and location of the targeted road of the Project 

 

1-2 Natural conditions 

1-2-1 General situation 

Uganda is located in the East African Plateau. As a country on the plateau, it has an average 

elevation of 1,100 m. The Southern region is slightly higher, and the elevation slopes gently 

downwards to the Sudan border to the north. The national land area is about 241,000 km². The 

regional inland water area, including Lake Victoria, is approximately 44,000 km², and the land area 

is about 197,000 km². Because the country is located below the equator, the climate changes little by 

location, and the southern part has a lot of rain year-round. The rainy seasons of city of Entebbe on 

the northern shore of Lake Victoria are from March to June and November to December. Gulu is 

located in northern Uganda. Gulu's rainy season is from May to October, and it is extremely dry 

from November to February. 

L=472m  

No.20 Harley Rd. 

L=78m 



The Republic of Uganda 
The Preparatory Survey for the Project  

for Improvement of Gulu Municipal Council Roads in Northern Uganda   
 

5 
 

1-2-2 Rainfall and air temperature 

Meteorological data in Uganda is managed by the Department of Meteorology and the Uganda 

Bureau of Statistics, and there is an observation station in Gulu. For this project, an analysis was 

carried out using the daily rainfall, air temperature, relative humidity, and other data obtained from 

the Gulu observation station. Table 1-2-1 lists the collected data. 

 

Table 1-2-1 Collected meteorological data 

Item Collection term (in years) 

Daily rainfall 1991 - 2014 (24) 

Monthly air 

temperature 

1990 - 2014 (25) 

Monthly 

relative humidity 

2009 - 2013 (5) 

 

Table 1-2-2 shows the average monthly maximum temperatures, minimum temperatures, and 

rainfall from 1990 to 2014. The average yearly maximum temperature and minimum temperature 

were 30.2°C and 18.7°C, respectively. The average yearly rainfall was 1,485.2 mm.  

 

Table 1-2-2 Monthly meteorological data for Gulu 
Month Jan Feb Mar Apr May Jun Aug Sep Oct Nov Dec Total Average 

Rainfall 

(mm) 
18.3 18.9 66.5 152.9 168.3 142.3 222.5 171.5 203.9 119.1 40.0 1,485.2  

T-Max 

(℃) 
32.3 33.3 32.6 30.3 29.4 28.2 28.4 29.4 29.5 29.8 31.0  30.2 

T-Min 

(℃） 
18.4 19.3 19.7 19.3 19.0 18.7 18.2 18.0 18.1 18.4 18.3  18.7 

Note: Rainfall data is missing for March 2002 and December 2007. 

Source: Created by JICA Study Team based on data from the Department of Meteorology of the Ministry of Water and Environment 

(MoWE). 

 

1-3 Environmental and societal consideration 

1-3-1 Environmental impact assessment 

Since it was determined this project does not fall under "Sensitive sectors/characteristics and 

sensitive regions" listed in the "Guidelines for environmental and societal concerns (April 2010)" 

(hereinafter referred to as the Environmental guidelines) and the undesirable impacts on the 

environment are not serious, this project was classified as Category B, which requires an EIA 

through an Initial Environment Evaluation (IEE). 

 

On the other hand, because this project involves construction in an urban area, it corresponds to 

Category IV, which requires an EIA, according to the EIA guidelines prescribed by National 

Environment Management Agency (NEMA), the organization responsible for environmental impact 

assessments (EIA) in Uganda. Although implementation of an EIA is the responsibility of the local 

government, following support for the MoWT was provided to ensure smooth implementation of this 
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project. 

 

 Creation of project briefing 

 Creation of Environment Management Plan (EMP) 

 Provided support for the creation of Terms of Reference (TOR) (draft) necessary for the 

procurement of consultants to implement the EIA. 

 

Furthermore, the following items were heeded and investigated shall make consultation to MoWT 

and Gulu Municipal when construction. 

 

 Carry out a plan that considers traffic safety, including during the construction term, 

because the project involves road repair in a provincial city with a population over 150,000 

 Make efforts to minimize the number of residents adversely impacted by road repair 

 

1-3-1-1 Conditions of the base environment and society 

(1) Protected regions 

No national parks or nature conservation areas were found in or around Gulu Municipal, the target 

area of the project. Figure 1-3-1 shows the location of national parks and nature conservation areas 

in Uganda. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) Ecosystem and vegetation 

According to the vegetation classification of Langlands (1974), the Gulu District belongs to the 

 

 

 

Gulu 

Source: Environmental Information Network in Uganda (EIN: UG), 2014 

Figure 1-3-1 Nature preserves in Uganda 
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intermediate savanna grassland. The main shrubs in this district include Acacia (LC1), Ficus 

natalensis (LC), Combretum boanasus (not applicable), Aethiopum (fan palm) (not applicable), and 

representative herbs include Imperatus cylindrica (not applicable), Hypenaria fufa, and Digitaria 

scalarum (LC or DD)2. 

Because the project area is in the urban region of Gulu Municipal, vegetation is mostly limited to 

the Pece River and its watershed catchment areas and the roadside trees artificially planted in urban 

areas. There are three sewage disposal facilities called lagoons along the Pece River. After treatment, 

the clear layer of the water flows to the downstream sector where papyrus grows thickly. 

Furthermore, cultivation of vegetables, taro, and other items by residents along the Pece River was 

identified. No plants or animals considered endangered species were identified in these regions. 

 

 
 

 

 

 

 

 

 

Source: JICA Study Team 

(3) Roadside trees 

Trees and shrubs that may be impacted by construction among the roadside trees of Gulu Municipal 

include 107 adult trees, 6 young trees, and 50 m² of liana. For the trees to be lost, trees will be 

planted on other routes that have room at their road sites, and young trees will be transplanted to 

locations not impacted by construction. 

 

(4) Meteorology 

Indicated in Chapter 2-2-2-1. 

 

(5) Geology 

According to the Geological Map of Uganda, the bedrock around the project site is comprised of 

gneissic granitoids, gneiss, and amphibolites. Figure 1-3-3 shows the geological conditions of the 

                                                  
1 IUCN red list: Least Concern (LC), Data Deficient (DD) 
2 Gulu District Environment Report 2004 

Figure 1-3-2 Representative ecosystems and vegetation at the project site and Pece River 

 

 

 

 

Grassland and shrubs 

Lagoon 

Marshes and farmland 

Papyrus 

 

Roadside trees 
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project area. 

(6) Water quality 

A basic water quality examination was carried out for the three wells used by the residents and the 

Pece River. The examination confirmed that almost all items met the water-quality standards of 

Uganda. However, the concentration of nitrate nitrogen and ammonium nitrogen of the Pece River 

showed a slightly high trend for drinking water.  

 

 

 

 

egend Geological Age Geology 

 
Neoproterozoic rocks 
(541~1000 Ma) 

Adjumani-Midigo Suite; granite (~0.66 Ga) 

 
Neoarchaen rocks 
(2500~2800 Ma) 

Metagabbro 

 Gneissic granitoids of Ugandan Neoarchaeam (2.59~2.65 Ga) 

 Amuru Group; gneiss, amphibolites 

Source： Geological Map of Uganda, Scale: 1:1,000,000 

Figure 1-3-3 Geological conditions in project subject area 

 

Table 1-3-1 Results of basic water-quality examination 

Item/Site 
Borehole in 
Taxi Park 

Groundwater in 
Lamdogi 

Borehole in 
Oliangolong (#24 Rd.) 

Ugandan 
Standard* 

Pece River 

Time 14:30 15:10 15:30 --- 16:00 

Coordination N 02o46’15.0’’ 
E 032o17’57.2’’ 

N 02o46’27.6’’ 
E 032o17’54.6’’ 

N 02o45’59.8’’ 
E 032o17’27.9’’ 

--- N 02o46’32.3’’ 
E 032o18’00.0’’ 

Elevation 1,107 m 1,102 m 1,116 m --- 1,104 m 

Temp. 27 oC 27 oC 27 oC --- 33 oC 

Taste** Acceptable Acceptable Acceptable Acceptable to 
consumers and no 
abnormal changes 

N/A 

Color** Acceptable Acceptable Acceptable 15 true color units 
(TCU) 

Slightly yellow 
ocher 

Odor** Acceptable Acceptable Acceptable Acceptable to 
consumers and no 
abnormal changes 

Smelly 

EC 0.20 mS/cm 0.30 mS/cm 0.30 mS/cm 2.5 mS/cm 0.50 mS/cm 

pH 7.1 7.1 7.7 6.5-8.5 7.4 

Fe < 0.05 mg/L < 0.05 mg/L 0.05 – 1.0 mg/L 1.0 mg/L N/A 

NH4
+-N < 0.2 mg/L < 0.2 mg/L 0.2 mg/L 1.0 mg/L 1.0 - 2.0 mg/L 

NO2
--N < 0.005 mg/L < 0.005 mg/L < 0.005 mg/L 0.2 mg/L*** 0.2 - 0.5 mg/L 

PO4
3--P < 0.02 mg/L < 0.02 mg/L 0.20 mg/L N/A < 0.02 mg/L 

Kidere (quarry) 
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COD < 5 mg/L < 5 mg/L < 5 mg/L N/A > 8 mg/L 

TH (CaCo3) 20 – 50 mg/L 10 – 20 mg/L 50 – 100 mg/L N/A N/A 

Note: Water quality was tested on Apr. 14, 2015 (Sunny day), more than 25 hours after the last rainfall. 
*    : Uganda Standard Drinking (potable) water – Specification. 2008. Class II (untreated water like borehole and springs). 
**   : Taste, color, and odor are evaluated by visual observation, smelling and tasting by surveyors and users. 
***  : Uganda Standard Drinking (portable) water- Specification 2008. Requirements for chemicals from industrial source. 

Source: JICA Study Team 

 

(7) Land use 

The results of measuring the land-use classification of the approximately 600-hectare catchment area 

of this project based on satellite imagery showed that the commercial area was about 17%, the 

residential area was about 52%, and the greenery area was about 30%. Because this project involves 

repair of the existing roads, this pattern of land use will not change. 

 

(8) Land ownership configuration 

According to land laws, the land ownership system of Uganda is classified into the following 

categories: mailo, freehold, customary tenure, and leasehold. According to the United Nations 

Human Settlements Programme (2010), the land ownership configuration of Gulu Municipal is 

75.8% freehold, 6.1% mailo, and 18.2% unknown. 

 

(9) Population and ratio of population increase 

The population of Gulu Municipal was 119,000 in 2002. This increased at a yearly average 

population growth rate of 1.9% (the national average population growth rate was 3.0%) and reached 

152,000 in 2014. Table 2-2-4 shows the number of households and the population in the four 

sub-counties that make up Gulu Municipal as of 2014. Furthermore, Table 1-3-2 shows the number 

of households and the population by sex in Gulu Municipal. According to this data, the total number 

of households in Gulu Municipal is approximately 29,000. The average household size is 4.9 people, 

and the sex ratio3 is 0.95. 

 

Table 1-3-2 Population and growth rate of Gulu Municipal 

District Urban Centre 
Census population Growth Rate 

(2002-2014) 1991 2002 2014 

Gulu Gulu 
Municipality 

38,297 119,430 152,276 1.9% 

Uganda Total - 16,,671,705 
M 8,185,747 
F 8,485,958 

24,227,297 
M 11,824,273 
F 12,403,024 

34,856,813 
M 16,935,456 
F 17,921,357 

3.0% 

 

Table 1-3-3 Number of households and population by sex in Gulu Municipal in 2014 

County Sub-county 
Households Population 

Number Average Size Males Females Total 

                                                  
3 Sex Ratio: defined as the number of males per 100 females in the population.  National Population and Housing 
Census 2014 Provisional Result 
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Gulu MC Bar Dege Division 6,890 4.6 17,397 17,619 35,016 

Gulu MC Laroo Division 6,127 5.1 16,079 16,331 32,410 

Gulu MC Layibi Division 7,788 4.5 17,977 18,468 36,445 

Gulu MC Pece Division 9,102 5.3 22,579 25,826 48,405 

Gulu MC Total 29,907 Average 4.9 74,032 78,244 152,276 

Note 1: MC: Municipality 

Source: JICA Study Team based on the National Population and Housing Census 2014 Provisional Result 

 

(10) Economy 

Uganda has achieved stable economic development in recent years. The average GDP growth rate 

from 2004 through 2013 was 6.6%. 4As the following table shows, monthly income also increased 

nationally from FY 2005/06 through FY 2009/10. At the same time, an increase in disparity was seen 

between regions and between urban and rural areas. The northern region in which the project target 

site of Gulu Municipal is located has the lowest average monthly income amount nationally. 

 

Table 1-3-4 Average monthly income by region (UGX) 

Region 2005/06 2009/10 

Urban Rural Total Urban Rural Total 

Kampala 347,900 --- 347,900 959,400 --- 959,400 

Central 320,200 192,600 209,300 603,800 336,800 389,600 

Eastern 261,700 144,100 155,500 361,000 151,400 171,500 

Northern 209,000 76,200 93,400 361,200 117,200 141,400 

Western 313,100 144,200 159,100 479,000 282,300 303,200 

Uganda 306,200 142,700 170,800 660,000 222,600 303,700 

Source: UNHS, UBOS, 2011 

 

(11) Health care 

The following table shows trends for health care indices in Uganda and the Gulu District. An 

improvement in health care was seen nationally from FY 2010/11 through FY 2012/13. Excluding 

“Latrine Coverage in households”, the Gulu District surpassed the national average for all items in 

FY 2012/13. 

Table 1-3-5 Comparison of health care indices in Uganda and the Gulu District 

 Uganda National Average Gulu 

2010/11 2011/12 2012/13 2010/11 2011/12 2012/13 

Latrine Coverage in households (%) 71 68 68 50 62 62 

Out Patient Department Utilisation 
in Government and PNFP health 
facilities (%) 

1.1 1.2 1.1 1.8 2.3 1.8 

Deliveries in Government and PNFP 
health facilities (%) 

39 38 39 70 80 80 

                                                  
4 Statistical Year Book (2014) UBOS 
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HIV testing in children born to HIV 
positive women 

30 28 45 69 86 119 

Pregnant women receiving 2nd dose 
of Fansidar for intermittent malaria 
prevention treatments (IPT) 

43 46 48 63 77 74 

Pregnant who receive 4 antenatal 
care visits 

32 34 30 30 46 41 

Source: Created based on Table 2.5.C through Table 2.5.F in the UBOS Statistical Abstract 2014 

 

(12) Education and gender 

The UNHS defines literacy as the ability to read with understanding and write a meaningful sentence 

in any language. According to the UNHS investigation results, the northern region where the project 

subject area is located has the lowest literacy rate. Furthermore, the difference in literacy rates of 

men and women is remarkable in the northern region. 

Table 1-3-6 Literacy rates for population aged 10 years and above 

 2005/06 2009/10 2012/13 

 Male Femal
e 

Total Male Femal
e 

Total Male Femal
e 

Total 

Uganda 76 63 69 79 66 73 77 65 71 

Residence          

Urban 89 83 86 90 86 88 88 81 85 

Rural 74 58 66 77 62 69 74 59 66 

Region          

Central Excluding Kampala 82 78 80 84 81 83 82 78 80 

Eastern 71 56 64 75 60 68 70 59 64 

Northern 74 45 59 77 52 64 73 48 60 

Western 74 60 67 77 65 71 81 70 75 

Kampala City 92 90 91 95 90 92 95 92 93 
Source: UNHS 2005/06, UNHS 2009/10 and UNHS 2012/13, Uganda Bureau of Statistics 

 

The following table is a list of schools on the routes of the project. It is particularly important to 

consider the school-commuting time zones of children when establishing the construction program 

of the project. 

 

Table 1-3-7 Schools on the routes of the project 

Facility name 
Number of students 

Time zones of school commuting 
Total Male Female 

No.17 Jomo Kenyatta Rd.     

SOS Children Village 166 100 66 Walking school-commute only 
Monday to Friday: 7 AM to 7:30 AM; Saturday: 9 
AM to 10 AM, 12 PM to 12:30 PM 

SOS Herman Gmeiner Primary School 280 138 142 Monday to Friday: 6:30 AM to 7:30 AM, 5 PM to 
5:30 PM 

Police Barracks Nursery School 200 105 95 Most students do not travel the roads because they 
use adjoining accommodation. 
Monday to Friday: 7:30 AM to 8 AM, 4 PM to 5 
PM 
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Holly Rosary Primary School 925 404 521 Morning/afternoon shift system 
Monday to Friday: 7 AM to 8 AM, 1 PM to 2 PM, 3 
PM to 3:30 PM, 5 PM to 6:30 PM 

Holly Rosary Nursery Kindergarten 250 100 150 Monday to Friday: 7:30 AM to 8 AM, 12:45 PM to 
1:30 PM, 4 PM to 5 PM 

No.2 Acholi Rd.     

Police Primary School 2,164 1,021 1,143 Largest school in subject area 
Monday to Friday: 6:30 AM to 8:30 AM, 1 PM to 2 
PM, 5 PM to 6 PM 

Seek and Find Nursery School 90 46 44 Monday to Friday: 7 AM to 8 AM, 12:30 PM to 1 
PM 

No.4 Coronation Road     

Gulu Senior Secondary School 1,583 982 601 Monday to Friday: 7:30 AM to 8 AM, 4:30 PM to 
5:30 PM 

Source: JICA Study Team 

 

1-3-1-2 Countermeasures for the environmental impacts of the project 

(1) Organizations and systems of environmental and social concerns 

● Ministry of Works and Transport (MoWT) 

In Uganda, the National Environment Act in 1995 obligated the establishment of an Environmental 

Liaison Unit (ELU) in each ministry and the formulation of EIA guidelines of each ministry by its 

ELU. After enactment of this law, the MoWT established an ELU within the ministry in 2001. With 

the objective of including multidisciplinary societal and environmental problems in road sector work, 

it established EIA guidelines (Environmental Impact Assessment Guidelines for Road Sectors) for 

road sectors. Because this project involves road sectors, various procedures are carried out in 

accordance with these guidelines. 

The above-mentioned ELU is the organization responsible for the EIA and the abbreviated 

resettlement action plan of this project. Its main areas of responsibility are supervision of the EI 

Study report to be created by field consultants, submission to the NEMA, and supervision and 

approval of the abbreviated resettlement action plan report. However, because the MoWT is 

physically separated from Gulu Municipal, the Gulu Municipal Council Engineering Department 

mentioned below will handle daily monitoring before construction and during use and the 

confirmation of progress for compensation and relocation based on the abbreviated resettlement 

action plan.  

 

● Gulu Municipal Council Engineering Department 

The section of the Gulu Municipal Council Engineering Department responsible for the EIA and 

abbreviated resettlement action plan are the Senior Physical Planner and Senior Environment Officer 

working under the Principal Engineer. Land acquisition arising from this project is predicted to be 

one household only. Therefore, bearing in mind the current experience level of the Gulu Municipal 

Council Engineering Department (see Table 1-3-8), we believe that this issue can be handled 

sufficiently. 
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Table 1-3-8 Experience of Gulu Municipal with land acquisitions and compensation 

Project Name 
RAP 

preparation 
year 

Number of Project 
Affected Persons 

(PAPs) 

Acquired Land 
(ha/Acres) 

Compensation Cost 
(UGX) 

Budget source 

Odonga Terence 2014 43 1.7 ha 48,889,181  Local Revenue 
Agnach Close 2012 28 0.0228 ha 16,220,448  Local Revenue 
Corti Pierro Rd. 2013 26 1.0 ha 6,670,543  Local Revenue 
Lawiye Adul 2010 33 0.09 ha 14,302,270  Local Revenue 
Ring Road (Pece) *1 2002 45 0.075 ha 26,277,000  Local Revenue 
Ring Road (Layibi) *1 2009 68 0.075 ha 36,263,068  Local Revenue 
Odur Min Odyek *1 1995 17 0.04 ha 4,470,280  Local Revenue 
Acholi Lane *1 2002 7 0.057 ha 2,049,708  Local Revenue 
Alokolum Rd. *1 2002 10 0.062 ha 2,788,000  Local Revenue 
Laliya Rd. 2013 68 1.7 ha 21,033,009  Local Revenue 

Sub Total (USMID) - 147 (30HH)*2 0.3 ha 
(100 m2/HH)*2 

71,848,056  - 

Grand Total - 345 4.8 ha 178,963,507  - 
Note: *1: Land acquisition and compensation done for the USMID project. 
     *2: Census 2014 says average household size is 4.9 persons/HH, hence the number of PAHs estimated is 30HH with 100 

m2/HH of land acquisition as average. 
Source: JICA Study Team. 2015 
 

● National Environment Management Authority (NEMA) 

The NEMA is the organization responsible for EIAs in Uganda. The National Environment Act 

(NEA) Cap. 153 stipulates the mandate of NEMA as the principal agency in Uganda responsible for 

the management of the environment by coordinating, monitoring, regulating, and supervising all 

activities in the field of environment. 

 

The Environmental Monitoring and Compliance Department (D/EMC) in the NEMA is the section 

responsible for EIAs. The presence of implementation of an EIA is determined by the Third 

Schedule of National Environment Act (1995), which prescribes projects that must implement an EI 

Study/EIA by field. Because this project falls under "3. Transportation including- (a) all major roads", 

it is subject to implementation of an EI Study/EIA. Furthermore, development of a quarry falls under 

"6. Mining, including quarrying and open-cast extraction of- (g) stones and slate;". Accordingly, a 

total of 2 EI Study/EIA are required for the road repair and quarrying in this project. The following 

section indicates this procedure. 

 

1) Submission of Project Brief 

The EIA procedure starts from submission of a Project Brief to the NEMA by the Project 

Developer (the MoWT in this project). 

2) Screening 

The NEMA assigns screening to the Lead Agency (the Gulu Municipal Council in this project). 

Along with approving the screening results, the NEMA determines the environmental category 

classification. Because this project involves “repairs of arterial roads in urban areas”, it is 

equivalent to Category IV, which requires a full-scale EIA implementation. 

3) Implementation of EI Study 

There are two types of EI Study: the simplified version and the full-scale version. Projects 
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classified as Category III or IV by the screening results require implementation of a Partial EI 

Study (EI Review) or a Full EI Study (EIA), respectively. To ensure the quality of the EIA, it is 

customary in Uganda for the EIA to be subcontracted to a field consultant registered with the 

NEMA. In this project as well, a budget has been guaranteed through plans for the MoWT to 

procure a field consultant. 

4) Decision-making and costs 

The NEMA, along with the Lead Agency, confirms the content of this created EI Statement or EI 

Review Report, and then determines the advisability of issuing an Environmental Certificate. At 

this stage, the operator pays the NEMA the handling fee and environmental approval fee. The 

charge for environmental approval depends on the project scale. When construction costs are 

UGX 5 billion or greater, the charge is 0.1%5 of the construction costs, which is the case with 

this project. Figure 1-3-4 shows a schematic of the above-mentioned procedures. 

 

  

                                                  
5 Third Schedule, EIA Regulation (1998) 
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Figure 1-3-4 EIA workflow in the Ugandan national road sector (Category IV case) 

 

(2) Comparative review of alternative plans (including zero option) 

Because targets roads are coordinated between both the Ugandan and Japanese governments, it is 
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difficult to change the target for servicing in the case of routes in Gulu Municipal and its suburbs, 

and alternative plans are also limited. A comparative review was carried out for the following three 

plans under these conditions. The review did not recommend Plan B or Plan C because of forced 

resettlement and large adverse impacts, and recommended Plan A first. 

 

Plan A: Select routes for servicing through field studies and coordination with local 

governments. 

Plan B: Base on the initial requests of the local government 

Plan C: Do not implement project 

 

(3) Scoping 

Based on the environmental checklist in the Environmental guidelines, scoping for items that may 

receive environmental impacts in the project implementation was separated into three stages for 

investigation: before construction, during construction, and during use. Table 1-3-9 shows the 

results. 

 

Table 1-3-9 Scoping results 

Classification Impact item 

Impact assessment 

Evaluation pretext 

B
ef

or
e 

co
ns

tr
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D
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g 
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tr
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ti
on

 

D
ur
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g 
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e 

P
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 c
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m
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su
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s 

1 Atmospheric 
pollution 

D B- B+ During construction: Dust and other particles accompanying the 
demolition of existing structures and construction-vehicle traffic is 
expected, but they will have a temporary impact during 
construction. 
During use: The paving of roads and sidewalks will limit the 
quantity of dust clouds created by strong winds during the dry 
season. 

2 Water 
pollution 

D B- D During construction: Turbid water, oil, and other pollutants from 
the box culvert and surrounding-area construction may enter the 
Pece River. 
Furthermore, the shallow wells currently used for drinking water 
may be contaminated by construction. 

3 Waste B- B- D Before construction: The generation of waste from the demolition 
of existing structures is expected. 
During construction: Waste, such as existing subbase course 
material, from changes in paving configuration and industrial 
waste from other general construction is assumed. 

4 Soil pollution D B- D During construction: Soil pollution from inappropriate handling of 
construction vehicles and machinery in construction locations, 
borrow areas, stone pits, and construction yards is expected. 

5 Noise and 
vibration 

B- B- D Before construction: Although limited by region, the generation of 
noise and vibration from the demolition of existing structures is 
expected. 
During construction: Noise and vibration during construction may 
affect shops and pedestrians along the road.  
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Classification Impact item 

Impact assessment 

Evaluation pretext 

B
ef

or
e 

co
ns

tr
uc

ti
on

 

D
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tr
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ti
on

 

D
ur

in
g 

us
e 

6 Land 
subsidence 

D D D During construction: Work that draws a large volume of 
underground water to cause land subsidence is not assumed. 

7 Offensive 
odors 

D D D 
Work that causes offensive odors is not assumed. 

8 Bed material D C D During construction: Bottom material may be affected when the 
Pece River is widened as a part of a flooding countermeasure. 

N
at

ur
al

 c
on

di
ti

on
s 

9 Sanctuaries D C D During construction: We believe that there are no national parks or 
other sanctuaries around the project subject area, but this will be 
investigated through a field study. 

10 Ecosystem D C D During construction: Construction near the river, including the 
cutting of roadside trees and box-culvert construction that 
accompany road construction may have a minute impact on the 
ecosystem. 

11 Hydrometeor D D C During use: There is concern about the impacts downstream 
accompanying box-culvert construction and servicing of gutters of 
the cross-section of the Pece River. Hydrological analyses based 
on the results of a field study are required for an assessment of 
impact. 

12 Geographical 
and geological 
features 

D D D Work that affects geographical and geological features is not 
assumed. 

So
ci

al
 e

nv
ir

on
m

en
t 

13 Land 
acquisition and 
resettlement 

B- D D No households that may be subject to resettlement have been 
identified, but shops that have built eaves called verandas on the 
road sites have been seen in the area. A field study is necessary to 
confirm whether such shops are subject to relocation. In the 
unlikely event a large-scale relocation (PAPs exceeding 200 
people) is necessary, it may be necessary to change to a Category 
A case. 

14 Minority 
peoples and 
indigenous 
peoples 

D C D Although we do not anticipate impacts on minority peoples and 
indigenous peoples, this is being confirmed through a field study. 

15 Regional 
economy of 
employment 
and means of 
livelihood 

D B+ B+ During construction: Employment opportunities for basic laborers 
at construction sites are anticipated. 
During use: Stimulation of the regional economy due to the road 
repairs and public infrastructure servicing is expected. 

16 Use of land 
and regional 
resources 

D C- D During construction: Because activities to change land-use are not 
planned, impacts are not assumed. However, the use of crushed 
stone, laterite, and other regional resources is assumed. 

17 Water use D C- D During construction: Although we do not anticipate impacts on 
water use, this is being confirmed through a field study. 
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Classification Impact item 

Impact assessment 

Evaluation pretext 

B
ef

or
e 

co
ns

tr
uc

ti
on

 

D
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ti
on

 

D
ur
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g 
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18 Existing social 
infrastructure 
and social 
services 

D B- A+ During construction: Traffic control due to construction is 
expected to cause traffic congestion. Furthermore, construction 
may affect the lives of residents due to temporary disconnection of 
existing utilities. 
During use:  
Setting interlocking pavement as the paving for sidewalks will 
simplify maintenance work for utilities. Furthermore, 
improvements in transportation through road servicing will lead to 
the supply of stable social services to residents. 

19 Social 
infrastructure, 
regional 
decision-maki
ng 
organizations, 
and other 
social 
organizations 

D D D Because this project focuses mainly on the repair of existing 
facilities, impacts on social infrastructure, regional 
decision-making organizations, and other social organizations are 
not assumed. 

20 Uneven 
distribution of 
advantages 
and 
disadvantages 

D D D This project involves the repair of existing roads and is not 
expected to bring about unfair advantages and disadvantages to the 
surrounding regions. 

21 Conflict of 
interests 
within the 
region 

D D D This project involves the repair of existing roads, and it is not 
expected to cause a conflict of interests within the region. 

22 Cultural 
heritage 

D D D No cultural heritage was identified in the project target site. 

23 Landscape D B- D During construction: Construction will temporarily affect the 
landscape within the city. Furthermore, the deterioration of the 
landscape due to the deforestation of roadside trees is expected. 

24 Gender D C C During construction: Because the impacts of the project on gender 
and children's rights are unknown, they will be confirmed through 
a field study. 

25 Children's 
rights 

D C C 

26 Infectious 
diseases such 
as HIV and 
AIDS 

D B- D During construction: Because many laborers will be hired locally, 
the spread of infectious diseases is believed to be limited. 
However, the risk of infectious diseases is expected to be higher 
than before construction. 

27 Work 
environment 
(including 
work safety) 

D B- D During construction: Work environment and work safety 
countermeasures may be ignored. 

28 Sanitation D B- D During construction: Inappropriate oversight of the excrement of 
laborers working in the camp yards and construction sites may 
cause sanitation problems. 
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Classification Impact item 

Impact assessment 

Evaluation pretext 

B
ef

or
e 

co
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tr
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ti
on

 

D
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D
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g 
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O
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29 Accidents B- B- B+ Before and during construction: 
The risk of accidents around the facilities at which people gather 
(schools, churches, mosques, orphanages, etc.) is particularly high. 
During use: 
Reflectors installed at crosswalks can be expected to reduce the 
number of traffic accidents at night. Furthermore, the 
pedestrian-vehicle separation design is expected to reduce 
accidents involving pedestrians. 

30 Maintenance D D C During use: 
Because the impacts related to maintenance are unknown at this 
point, they will be confirmed by a field study. 

A+/-：Serious impact (positive or negative), B+/-：Slight impact (positive or negative), C+/-：Extent of impact 
(positive or negative) unknown (Investigating study necessary, impact to become clear through investigation process), 
D: Almost no impact 

Source: JICA Study Team 

 

(4) Environmental impacts and mitigation measures in this project 

Table 1-3-10 shows the results of the EIA accompanying the implementation of this project, and 

Table 1-3-11 shows the mitigation measures that should be implemented. 

 

Table 1-3-10 IEE-level EIA results 

Classification 
Impact 
item 

Evaluation at 
time of scoping 

Evaluation 
based on 

investigation 
results 

Evaluation pretext 
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1 Atmospheri
c pollution 

D B- B+ B- B- B+
/B- 

Before/during construction: Dust and other particles 
accompanying the demolition of existing structures and 
construction-vehicle traffic is expected. 
During use: The paving of roads and sidewalks will limit 
the quantity of dust clouds created by strong winds. 
However, the increase in traffic volume following 
economic development is expected to increase the burden. 

2 Water 
pollution 

D B- D D B- D Before construction: Work that contaminates water quality 
is not assumed. 
During construction: Turbid water, oil, and other 
pollutants from the box culvert and surrounding-area 
construction may enter the Pece River. Furthermore, the 
shallow wells used for drinking water may be 
contaminated by construction. 
During use: Water pollution due to the existence of roads 
is not assumed. 
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Classification 
Impact 
item 

Evaluation at 
time of scoping 

Evaluation 
based on 

investigation 
results 

Evaluation pretext 

B
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3 Waste B- B- D B- B- D Before construction: The generation of waste from the 
relocation of underground items is expected. 
During construction: The generation of waste due to road 
construction is expected, but backfill and other materials 
will be reused as much as possible. Waste that cannot be 
recycled will be processed at a treatment plant with an 
environmental license. 
During use: The generation of waste during use is not 
assumed. 

4 Soil 
pollution 

D B- D D B- D Before construction: Work that pollutes the soil is not 
assumed. 
During construction: There is concern regarding soil 
pollution from the inappropriate handling of construction 
vehicles and machinery. 
During use: Soil pollution due to the existence of roads is 
not assumed. 

5 Noise and 
vibration 

B- B- D B- B- B+ Before construction: Although limited by region, the 
generation of noise and vibration from the demolition of 
existing structures is expected. 
During construction: Because the generation of a noise 
level exceeding standards due to road construction is 
expected, countermeasures such as temporary enclosures 
and soundproof sheets are necessary. 
During use: Improvements in road surface flatness can be 
expected to reduce the vibration level. 

6 Land 
subsidence 

D C D D D D Work that draws a large volume of underground water to 
cause land subsidence is not assumed. 

7 Offensive 
odors 

D D D D D D 
Work that causes offensive odors is not assumed. 

8 Bed 
material 

D C D D D D 
Work that affects bottom material is not assumed. 

N
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di
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9 Sanctuaries D C D D D D There are no national parks or other sanctuaries around the 
project subject area. 

10 Ecosystem D C D D C D Before construction: Work that impacts the ecosystem is 
not assumed. 
During construction: Construction near the river, including 
the cutting of roadside trees and box-culvert construction 
that accompany road construction, may have a minute 
impact on the ecosystem. 
During use: Impacts on the ecosystem due to the existence 
of roads are not assumed. 

11 Hydromete
or 

D D C D D D The results of a hydrology analysis determined that there 
will be no large changes in water level before and after 
construction. 
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Classification 
Impact 
item 

Evaluation at 
time of scoping 

Evaluation 
based on 

investigation 
results 

Evaluation pretext 
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12 Geographic
al and 
geological 
features 

D D D D D D Work that affects geographical and geological features is 
not assumed. 

So
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m
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t 

13 Resettleme
nt 

B- D D B- D D Before construction: One household may be subject to 
resettlement. The household is located near the Drainage 
Outlet No. 4 candidate site on the northeast part of Jomo 
Kenyatta Rd. 
During construction / during use: No relocation is 
assumed during construction or use. 

14 Minority 
peoples and 
indigenous 
peoples 

D C D D D D No impacts on minority peoples and indigenous peoples 
are assumed. 

15 Regional 
economy of 
employmen
t and means 
of 
livelihood 

D B+ B+ B- B+ B+ Before construction: 
The means of livelihood of the community that currently 
produces crushed rock by hand may be lost due to the 
establishment of a crushing plant. 
During construction: Employment opportunities for basic 
laborers at construction sites are anticipated. 
During use: Stimulation of the regional economy due to 
the road repairs and public infrastructure servicing is 
expected. 

16 Use of land 
and 
regional 
resources 

D C- D D C- D During construction: Impacts on land-use are not assumed, 
but use of crushed stone, laterite, and other regional 
resources is planned. Particularly regarding crushed rock, 
dialog and coordination with the local community is 
required. 
Before construction / during use: activities that impact 
land use and regional-resource use are not assumed. 

17 Water use D C- D D B- D During construction: Temporary water suspension due to 
construction is expected. 
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Classification 
Impact 
item 

Evaluation at 
time of scoping 

Evaluation 
based on 

investigation 
results 

Evaluation pretext 
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18 Existing 
social 
infrastructu
re and 
social 
services 

D B- A+ B- B- A+ Before construction: Temporary disconnection during 
relocation/reconnection work for existing utilities (water 
pipes, Internet cables, electric wires, telephone poles, etc.) 
before construction is expected. 
During construction: Traffic control due to construction 
vehicles and heavy machinery operation is expected to 
cause traffic congestion. Furthermore, construction may 
affect the lives of residents due to temporary 
disconnection of existing utilities. 
During use: Separation of roads and sidewalks can be 
expected to reduce the number of pedestrian/vehicle 
contact accidents. 
Setting interlocking pavement as the paving for sidewalks 
will simplify maintenance work for utilities and lead to the 
stable supply of public services to residents. 
Improvements in drainage performance at Road #7 Gulu 
Avenue and Road #13 Awere Ave. due to box-culvert 
construction and gutter servicing at the cross-section of 
the Pece River is expected, and current traffic failures due 
to flooding will be resolved. 

19 Social 
infrastructu
re, regional 
decision-m
aking 
organizatio
ns, and 
other social 
organizatio
ns 

D D D D D D Because this project focuses mainly on the repair of 
existing facilities, impacts on social infrastructure, 
regional decision-making organizations, and other social 
organizations are not assumed. 

20 Uneven 
distribution 
of 
advantages 
and 
disadvantag
es 

D D D D D D This project involves the repair of existing roads and is not 
expected to bring about unfair damages and benefits to the 
surrounding regions or cause a conflict of interests within 
the region. 

21 Conflict of 
interests 
within the 
region 

D D D D D D 

22 Cultural 
heritage 

D C D D D D No cultural heritage was identified in the project target 
site. 
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Classification 
Impact 
item 

Evaluation at 
time of scoping 

Evaluation 
based on 

investigation 
results 

Evaluation pretext 
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g 
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23 Landscape D B- D D B- B+ Before/during construction: Relocation of underground 
pipes and other items and permanent works are expected 
to temporarily affect the landscape within the city. 
Furthermore, partial deforestation of roadside trees due to 
construction is planned, but the transfer of young trees and 
planting of new seedlings for adult trees can mitigate the 
adverse impacts. 
During use: Relocation of telephone poles located along 
the centerline of roads to the sidewalk, burying of power 
lines and Internet cables that were suspended in the air, 
and culvert and drainage ditch construction to improve 
drainage performance are assumed to have a positive 
impact on the city landscape. 

24 Gender D C C D C- D No problems related to gender were identified even in 
similar cases. However, concern is necessary regarding 
not only women, but children as well. This point is listed 
in the next section. 

25 Children's 
rights 

D C C D C- C+ During construction: There is concern about child labor at 
the construction sites and obstacles to school commutes 
due to road construction. 
During use: Changing open water channels to street 
gutters with lids will make it easier for children to walk. 

26 Infectious 
diseases 
such as 
HIV and 
AIDS 

D B- D D B- C+ During construction: Because many laborers will be hired 
locally, the spread of infectious diseases is believed to be 
limited. However, the risk of infectious diseases is 
anticipated to be higher than before construction. 
During use: Stagnant water in depressions in damaged 
road surfaces and blocked sewer pipes has been 
recognized as an in-town spawning ground for malaria 
mosquitoes. Because these will be removed by this 
construction, the occurrence of malaria mosquitoes in 
town may be reduced slightly. 

27 Work 
environmen
t (including 
work 
safety) 

D B- D D B- D Before construction / during use: Activities that impact 
work environments are not assumed. 
During construction: Work environment and work safety 
countermeasures may be ignored. 

28 Sanitation D B- D D B- D Before construction / during use: activities that impact 
sanitation are not assumed. 
During construction: Inappropriate oversight of the 
excrement of laborers working in the camp yards and 
construction sites may cause sanitation problems. 
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Classification 
Impact 
item 

Evaluation at 
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29 Accidents B- B- B+ B-/
B+ 

B-/
B+ 

B+
/C- 

Before and during construction: 
B- There is concern about the occurrence of accidents at 
the construction site. 
B+ Because vehicles will be forced to decelerate, one-way 
alternating traffic during construction will limit fatal 
accidents due to excessive speed. 
During use: 
B+ Reflectors installed at crosswalks will limit traffic 
accidents at night. Furthermore, the pedestrian-vehicle 
separation design will reduce accidents involving 
pedestrians. 
C- Improved flatness leads to an increase in vehicle speed, 
so the number of traffic accidents may not necessarily be 
reduced. 

30 Maintenanc
e 

D D C D D B+ Before/during construction: Work that impacts 
maintenance is not assumed. 
During use: 
The lack of understanding of the underground location, 
depth, and functionality of underground pipes and cables 
makes the maintenance of existing utilities and sewer 
pipes difficult. Understanding the location of underground 
pipes and cables through the implementation of this 
project and completing the interlocking paving is expected 
to reduce the necessary maintenance workload in the city 
during use. 

A+/-：Serious impact (positive or negative), B+/-：Slight impact (positive or negative), C+/-：Extent of impact 
(positive or negative) unknown (Investigating study necessary, impact to become clear through investigation process), 
D: Almost no impact 

Source: JICA Study Team 

 

Table 1-3-11 Proposed mitigation measures 

Impact item Proposed mitigation measures 
Executing 

agency 
Responsible 

organization 
Budget 

<Before construction> 

3 Waste  Waste due to relocation of underground items will be 
processed appropriately at a waste plant certified by 
the NEMA. 

Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 
(Gulu 
Municipal
) 

5 Noise and 
vibration 

 The demolition and relocation of the existing 
structures will be carried during the day at a time 
when the number of pedestrians and users of 
surrounding facilities are low. 

Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 
(Gulu 
Municipal
) 
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Impact item Proposed mitigation measures 
Executing 

agency 
Responsible 

organization 
Budget 

13 Land 
acquisition and 
resettlement 

 A grievance committee will be established in the 
early stages to create an environment that enables a 
dialog with residents targeted for land acquisition 
and relocation. 

 After consultation with affected residents, the ideas 
of affected residents will be reflected in the 
abbreviated resettlement action plan (ARAP) as 
much as possible. 

Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 
(RAP 
consultant 
procureme
nt: 
MoWT, 
RAP 
implement
ation 
supervisio
n: 
Gulu MC) 

15 Regional 
economy of 
employment 
and means of 
livelihood 

 When the crushing plant is installed, the owner of the 
land, along with representatives of local government 
and crushed-rock producers, will be invited to a 
sensitization workshop to plan for an agreement 
regarding the payment methods for compensation. 

 The content agreed to above (amounts, payment 
time, etc.) will be reflected in the tendering book, and 
the necessary budget be guaranteed. 

 The above-mentioned conference records will be 
documented, and efforts will be made to prevent 
future conflict. 

Conference: 
Gulu District, 
Gulu 
Municipal, 
sub-county 
 
Payment: 
Contractor 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

18 Existing social 
infrastructure 
and social 
services 

 A location for conferences with the following 
stakeholders will be established, and a relocation 
plan for existing cables and pipes will be created. 
- Telephone poles, electric wires: UMEME 
- Internet cables: UTL/MTN 
- Water pipes：NWSC 
- Drain pipes：NWSC   

 Residents will be notified of planned shutdowns / 
power outages. 

Gulu 
Municipal, 
with 
cooperation 
from the 
relevant 
organizations 
and bodies on 
the left 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 
(Gulu 
Municipal
) 

29 Accidents  The community will be notified in advance about 
sections subject to construction. 

 Barricades and guidance staff will be placed in the 
construction sections. 

Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 
(Gulu 
Municipal
) 

<During construction> 

1 Atmospheric 
pollution 

 The road surface will be sprinkled with water (at 
least twice a day). 

 Construction-vehicle drivers and workers will be 
instructed to not leave vehicles and machinery idling. 

 When construction materials are transported, running 
speed, overloading prevention, and the installation of 
anti-scattering covers will be heeded. 

 Dust-control devices will be installed at the crushing 
plant to limit the amount of dust. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 
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Impact item Proposed mitigation measures 
Executing 

agency 
Responsible 

organization 
Budget 

2 Water 
pollution 

 Drip trays will be used when carrying out work that 
may result in oil discharge. 

 At box-culvert construction sites, stanks will be 
installed, and the top water after natural 
sedimentation will be discharged downstream. 

 Basic toilets and basic septic tanks will be installed 
in camp yards. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

3 Waste  Excavated soil will be reused as backfill when 
possible. 

 A waste treatment plant certified by the NEMA will 
be used. 

 Workers will be instructed to not leave litter and 
waste inappropriately. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

4 Soil pollution  Drip trays will be used when carrying out work that 
may result in oil discharge. 

 Heavy machinery and equipment will be inspected 
and maintained regularly to prevent oil leaks. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

5 Noise and 
vibration 

 Working hours will be limited to daytime for 
construction sites near shops and residences. 

 When noise that exceeds standards is expected, 
temporary enclosures, sound proof sheets, and other 
countermeasures will be used. 

 Machinery will be maintained regularly to prevent 
abnormal sounds and vibration. 

 Workers who work near machinery that makes noise 
will be supplied with ear-protection supplies. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

10 Ecosystem  Stanks and drip trays will be used to prevent the 
discharge of oil and turbid water into rivers. 

 The Pece River will be patrolled regularly. A system 
that can detect problems in the early stages and 
provide real-time warnings to operators near culvert 
construction will be arranged. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

16 Use of land 
and regional 
resources 

 A sensitization workshop will be held before 
establishment of the crushing plant. An agreement 
will be reached regarding construction content 
(including the necessary rubble amount, excavation 
range, and compensation method). 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

17 Water use  Residents will be informed in advance of schedules 
for construction that may result in water outages or 
limit existing water use via the LC1 chairman and 
others. 

 Close communication with NWSC will be planned to 
prevent a lack of communication regarding 
construction content. 

Contractor, 
with the 
cooperation of 
the LC1 
chairman and 
NWSC 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 
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Impact item Proposed mitigation measures 
Executing 

agency 
Responsible 

organization 
Budget 

18 Existing social 
infrastructure 
and social 
services 

 When roads are repaired, the impact on existing road 
traffic will be minimized by considering how to 
enable one-way alternating traffic. 

 When necessary, the progress of the relocation of 
underground pipes and overhead wires will be 
confirmed after contacting the following 
organizations and bodies through Gulu Municipal. 
- Telephone poles, electric wires: UMEME 
- Internet cables: UTL/MTN 
- Water pipes：NWSC 
- Drain pipes：NWSC   

 Based on the confirmed content, residents will be 
informed about planned temporary water suspension, 
power outages, traffic control, and other impacts. 

Contractor, 
with the 
cooperation of 
Gulu 
Municipal, 
UMEME, 
UTL, MTN, 
etc. 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

23 Landscape  Trees will be planted to compensate for the roadside 
trees removed due to road construction. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

24 Gender  Walking space for schoolchildren will be established 
so that school commutes will not be disturbed, 
particularly around schools. 

 When construction must be carried out during the 
school-commute time zones of schoolchildren, 
guidance staff will be deployed. 

 The prohibition on child labor will be thoroughly 
enforced at construction sites. 

 Problems related to gender and children's rights will 
be monitored through a grievance handling system. 

Contractor, 
with the 
cooperation of 
Gulu 
Municipal and 
the grievance 
committee 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

25 Children's 
rights 

26 Infectious 
diseases such 
as HIV and 
AIDS 

 A Gulu Municipal HIV/AIDS case officer will be 
asked to hold a sensitization workshop for workers to 
inform them of the risks of infection. 

 Condoms will be distributed to workers. 

Contractor, 
with the 
cooperation of 
Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

27 Work 
environment 
(including 
work safety) 

 Workers will receive safety education. 
 The necessary safety and sanitation work supplies 

(helmets, ear protection, gloves, goggles, etc.) will be 
supplied to workers according to their duties. 

 Heavy machinery and equipment will be maintained 
regularly. 

 A sufficient number of first-aid kits will be arranged 
for job sites. 

 An accident and emergency response manual that 
includes safety measures will be created. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

28 Sanitation  A sufficient number of temporary toilets will be 
arranged for camp yards and construction sites. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 
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Impact item Proposed mitigation measures 
Executing 

agency 
Responsible 

organization 
Budget 

29 Accidents  The community will be notified in advance about 
sections subject to construction. 

 Signs and guidance staff will be deployed to 
locations such as the following: around construction 
sites, and recognized areas of frequent accidents, 
congested sections, and sections with poor visibility. 

 Reflectors and speed bumps will be established at 
crosswalks. 

 Roundabouts will be constructed at intersections in 
which sufficient space can be guaranteed (#1 
Kampala Rd. and #2 Acholi Rd. intersection). 

 At stone pits, anti-scattering facilities for stones from 
blasting will be established, and a siren will be used 
to inform nearby residents and workers of blasting. 

Contractor Ministry 
of Works 
and 
Transport 
(MoWT) 

Constructi
on costs 

<During use> 

1 Atmospheric 
pollution 

 Unnecessary idling of parked vehicles will be 
controlled. 

Gulu 
Municipal, 
with the 
cooperation of 
traffic police 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 

29 Accidents  Traffic-accident incident reports will be checked, and 
the results will be reflected in the traffic safety plans 
of following years. 

 Traffic police patrols will be requested for areas with 
a high number of accidents. 

Gulu 
Municipal, 
with the 
cooperation of 
traffic police 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 

30 Maintenance  Regular maintenance will be carried for roads and 
incidental structures based on a maintenance manual. 

 Regular repairs of traffic safety facilities (reflectors, 
speed restriction zones, signs, etc.) will be carried out 
to prevent accidents. 

Gulu 
Municipal 

Ministry 
of Works 
and 
Transport 
(MoWT) 

Administr
ation costs 

Source: JICA Study Team 

 

(5) Environment Mitigation & Monitoring Plan 

The implementation conditions of the mitigation measures will be monitored before and during 

construction and during use. Table 1-3-12 shows the Environment Mitigation & Monitoring Plan 

(EMMP). After monitoring the impacts of the project, items that can be expected to have positive 

impact during use will also be added to the monitoring items. The executing agency during 

construction is the contractor. The executing agency before construction and during use is the 

local government. 

Table 1-3-12 Environment Mitigation & Monitoring Plan (EMMP) 
Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

<Before construction>  

3. Waste Waste records With disposal, implemented once a 

month: Confirmation of records of 

waste sent to licensed treatment 

plant 

Presence of suitable 

disposal 

Project site 
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Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

5. Noise and 

vibration 

Noise and vibration 

level 

With demolition, implemented 

once a month: Measurement using 

noise/vibration meter 

See Annex-4, Table 

A4-3, Table A4-4 

Existing-structure 

demolition/relocation 

locations 

Implementation date With demolition, implemented 

once a month: Confirmation of 

implementation records 

Presence of nighttime 

construction 

Existing-structure 

demolition/relocation 

locations 

13. Land 

acquisition and 

resettlement 

Land acquisition and 

compensation 

payment conditions 

based on abbreviated 

resettlement action 

plan 

Once a month: Confirmation of 

progress and receipts for land 

acquisition and compensation 

Divergence from 

abbreviated 

resettlement action 

plan; presence of 

receipts  

Targeted households 

15. Regional 

economy of 

employment and 

means of 

livelihood 

 

Sensitization 

workshop 

implementation 

records 

Once at implementation: 

Confirmation of implementation 

records, minutes, etc. 

 

Presence of agreement Targeted households 

Presence of 

compensation 

payment 

 

Once a month: Presence of 

payments, confirmation of receipts 

Payment amount and 

time 

Targeted households 

Grievance-handling 

records 

Once a month: Confirmation of 

implementation records, minutes, 

etc.; implementation of hearing for 

residents as necessary 

Presence of grievance 

handling 

Grievance committee 

18. Existing social 

infrastructure and 

social services 

Relocation plan, 

relocation 

implementation 

conditions 

Once a month: Confirmation of 

records of relocation conditions 

through photos, etc. 

Presence of relocation Project site 

Advance notice of 

relocation plan 

Once a month: Confirmation of 

advance notice of relocation plan 

through radio and notification signs 

Presence of notice Project site 

Grievance-handling 

records 

Once a month: Confirmation of 

records of the occurrence of 

grievances from unplanned power 

outages and water suspension 

Presence of 

grievances 

Grievance committee 

29. Accidents Deployment 

conditions of 

barricades and 

guidance staff around 

construction locations 

Once a month: Confirmation of 

records of deployment conditions 

through photos, etc. 

Presence of 

deployment 

Existing-structure 

demolition/relocation 

locations 

<During construction> 

1. Atmospheric 

pollution 

Implementation 

conditions of water 

sprinkling in 

construction areas 

Once a month: Confirmation of 

implementation records, including 

photos, etc. 

Presence of 

implementation 

Dry season: At least 

twice a day 

Project site 

Implementation 

conditions for the 

prevention of heavy 

machinery and 

equipment idling 

Once a month: Confirmation of 

implementation conditions, 

confirmation of the presence of 

advance education for workers 

Presence of 

implementation 
Project site 

Dust conditions Once a month: Visual confirmation Presence of scattering Project site 
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Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

NOx, SOx, CO, and 

TSP in areas along the 

road 

Quarterly: Simple measurement 

through atmospheric measuring 

instrument 

See Annex-4, Table 

A4-1 
Project site 

Grievance-handling 

records 

Once a month: Confirmation of 

grievance-handling records 

Presence of 

grievance-handling 

records 

Grievance committee 

Running-speed 

restriction conditions 

for construction 

vehicles in urban areas 

Once a month: Confirmation and 

records of running speed 

Use 30 km/h as a 

reference value. 
Project site 

Installation conditions 

of anti-scattering 

covers on truck pallets 

Once a month: Confirmation of 

deployment of anti-scattering 

covers through photos, etc. 

Presence of 

deployment 
Project site 

Installation conditions 

of dust control 

equipment 

Once a month during operation: 

Installation records, including 

photos, etc. 

Presence of 

deployment 
Crushing plant 

2. Water pollution Usage conditions of 

drip trays 

Once a month: Usage records, 

including photos, etc. 

Presence of use Project site 

Turbidity of water 

after turbid water 

treatment 

 

 

Once a month: Measurement of 

transparency using a transparency 

meter 

The upstream value 

shall be the standard 

value 

Pece River (Two 

locations: upstream and 

downstream from the 

box-culvert construction 

location) 

Water quality (pH, 

EC, BOD, COD, 

hexane extracts, iron, 

ammonia) of wells 

near the construction 

site and the Pece 

River 

Once a month: Simple 

measurement using a water 

examination kit 

See Annex-4, Table 

A4-2 

The Pece River and 

three wells near the 

construction site 

 

Hearing for water 

users of wells and 

Pece River 

Once a month: Confirmation 

through inquiring survey 

Presence of 

grievances 

Users of the Pece River 

and well water 

3. Waste Reuse conditions of 

excavated soil 

Once a month: Records of reuse Presence of reuse Project site 

Disposal conditions of 

concrete debris, 

molds, waste oil, etc. 

Once a month: Records of disposal 

at an approved waste treatment 

plant 

Presence of suitable 

disposal 

Pabwo treatment plant 

Education for workers Once a month: Implementation 

records of education for workers 

regarding the disposal of litter and 

waste 

Presence of records Project site 

4. Soil pollution Usage conditions of 

drip trays 

Once a month: Usage records, 

including photos, etc. 

Presence of use Project site 

Regular inspection 

and maintenance 

conditions for heavy 

machinery and 

equipment 

Once a month: Records of regular 

inspection and maintenance of 

heavy machinery and equipment 

Presence of records Project site 

5. Noise and 

vibration 

Noise and vibration 

level 

Once a month: Measurement using 

noise/vibration meter 

See Annex-4, Table 

A4-3 to Table A4-5 

Areas along the road 

and the plant 
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Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

Work hours Once a month: Records of 

nighttime construction 

Presence of nighttime 

construction 

Project site 

Use of temporary 

enclosures and 

soundproof sheets 

Once a month: Usage records of 

temporary enclosures and 

soundproof sheets through photos, 

etc. 

Presence of use Project site 

Regular maintenance Once a month: Confirmation 

through records of regular 

maintenance of heavy machinery 

and equipment 

Presence of 

implementation 

records 

Project site 

Soundproofing 

measures for workers 

Once a month: Supply records of 

ear protection, etc. for workers 

working near machinery that makes 

noise 

Presence of supply Project site 

10. Ecosystem Remarkable changes 

in ecosystem 

Once a month: Inquiring survey of 

residents 

Presence of anomalies Residents along Pece 

River 

Random sampling of 

about three households 

16. Use of land 

and regional 

resources 

Presence of agreement 

(implementation 

schedule, term, etc.) 

During implementation: Minutes of 

sensitization workshop before 

installation of crushing plant 

Presence of minutes Stone pits 

Excavation amount, 

production amount, 

etc. of crushed rock, 

river sand, laterite, 

etc. 

Once a month: Records of 

excavation, hauling, etc. of crushed 

rock, river sand, laterite, etc. 

Presence of 

regional-resource use 

that greatly exceeds 

planned amounts 

Borrow areas, sand pits, 

stone pits 

17. Water use Advance notice of the 

schedule for 

construction that will 

limit water use 

During implementation: 

Implementation records of advance 

notice 

Presence of advance 

notice 

Around the Pece River, 

wells, and other existing 

water-use facilities 

Grievance-handling 

records 

Once month: Confirmation of 

grievance-handling records that 

indicate water suspension and other 

obstacles to water use 

Presence of 

grievance-handling 

records 

Grievance committee 

Cooperation with 

stakeholders 

As required during consultation: 

Consultation records with 

stakeholders (NWSC) related to 

water use 

Presence of 

consultation records 

Project site 

18. Existing social 

infrastructure and 

social services 

Grievance-handling 

records 

Once a month: Confirmation of 

grievances-handling records related 

to unplanned water suspension and 

power outages 

Presence of handling 

records 

Project site 

23. Landscape Number of roadside 

trees 

With deforestation, stumping, or 

transplantation, once a month: 

Records of deforestation, stumping, 

or transplantation due to 

construction 

The number of 

roadside trees before 

construction shall be 

the standard value. 

Areas along the roads 

24. Gender 

 

25. Children's 

rights 

Conditions 

guaranteeing 

commuting space 

around schools 

Records of conditions guaranteeing 

walking space for children around 

schools and orphanages through 

photos, etc. 

Presence of walking 

space 

Around schools and 

orphanages 
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Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

Employment of 

minors 

Once a month: Confirmation of 

minors in the register of 

age-certified workers 

Presence of 

employment of 

persons under 18 

years of age6 

Project site 

Grievance-handling 

records 

Once month: Confirmation of 

grievance-handling records related 

to gender and children's rights 

Presence of handling 

records 

Project site 

26. Infectious 

diseases such as 

HIV and AIDS 

Implementation 

conditions of 

sensitization 

workshops 

Implementation month: 

Implementation records of a 

sensitization workshop by a Gulu 

Municipal HIV/AIDS case officer 

Presence of 

implementation 

Camp yard 

Distribution 

conditions for 

condoms 

Once a month: Records of 

distribution of condoms to workers 

Presence of 

distribution 

Camp yard 

27. Work 

environment 

(including work 

safety) 

Implementation 

conditions of safety 

education for 

workers 

Once a month: Implementation 

records of safety education 

Presence of 

implementation 

Project site 

Distribution 

conditions for safety 

belts, protective 

goggles, and other 

supplies to workers 

Once a month: Confirmation of 

distribution records and usage 

conditions of work safety tools 

Presence of 

distribution and use 

Project site 

Implementation 

conditions for 

regular maintenance 

of heavy machinery 

and equipment 

Once a month: Confirmation of 

implementation records for regular 

maintenance of heavy machinery 

and equipment 

Presence of 

implementation 

Project site 

Deployment 

conditions of 

first-aid kits 

Once a month: Deployment 

conditions of first-aid kits (FAK) 

Presence of 

deployment 

Project site 

Creation and 

distribution conditions 

for accident and 

emergency response 

manuals 

With distribution; once a month: 

Conditions of creation of accident 

and emergency response manuals 

and distribution to workers 

Presence of creation 

and distribution 

Project site 

28. Sanitation Installation conditions 

of temporary toilets 

Once a month: Records and 

arrangement of installation 

conditions through photos, etc. 

Presence of 

deployment 

Project sites and camp 

yards 

29. Accidents Conditions of advance 

notice of construction 

sections 

Once a month: Confirmation of 

implementation records 

Presence of 

implementation 

Project site 

Deployment 

conditions of signs 

and guidance staff 

around construction 

locations and in areas 

with frequent 

accidents 

Once a month: Confirmation of 

records of deployment conditions 

through photos, etc. 

Presence of 

deployment 

Project site 

                                                  
6  Uganda National Constitution 
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Environmental 

item 
Monitoring item Method and frequency Standard/index Location 

Installation of 

reflectors and speed 

restriction zones 

During construction: Records of 

construction conditions through 

photos, etc. 

Presence of 

deployment 

Crosswalks near 

schools, churches, 

orphanages, etc. 

Construction of 

roundabouts 

During construction: Records of 

construction conditions through 

photos, etc. 

Presence of 

deployment 

Kampala Rd. / Acholi 

Rd. intersection 

Implementation 

conditions of safety 

guidance for 

construction-vehicle 

drivers by local police 

During employment: Confirmation 

of implementation records 

Presence of 

implementation 

Gulu Municipal traffic 

police 

Number of accidents Once a month: Confirmation of 

records listing the extent, number, 

causes, future countermeasures, etc. 

of accidents that occurred 

Presence of records Project site 

Compliance 

conditions for the 

appropriate loading of 

trucks 

Once a month: Records and 

confirmation of loading amounts 

Presence of excessive 

loading 

Project site 

Installation conditions 

of anti-scattering 

facilities for crushed 

rock 

During operation, once a month: 

confirmation of installation 

conditions through photos, etc. 

Presence of 

installation 

Stone pits 

Conditions of blast 

warnings through 

sirens, etc. 

During blasting, once a month: 

implementation records of 

warnings through sirens 

Presence of 

implementation 

Stone pits 

<During use> 

1. Atmospheric 

pollution 

Dust conditions Once every six months (for three 

years of use): Results of hearings 

related to the frequency of dust 

clouds, particularly in the dry 

season 

Increase/decrease of 

dust cloud frequency 

Residents in urban areas 

Control conditions for 

unnecessary idling 

Once every six months (for three 

years of use): Control records for 

unnecessary idling of parked 

vehicles  

Presence of control 

records 

Traffic police 

29. Accidents Accident records Once every six months (for three 

years of use): Confirmation of 

accident records, including future 

accident-prevention measures 

Presence of accident 

records 

Traffic police; hearings 

for residents is 

necessary 

Variation in traffic 

volume after 

construction 

Once every six months (for three 

years of use): Confirmation of 

traffic-volume survey records 

 

Presence of 

traffic-volume survey 

records 

Major intersections and 

roundabouts with large 

traffic volumes 

30. Maintenance Implementation 

conditions of 

maintenance work 

Once every six months (for three 

years of use): Confirmation of 

records of regular maintenance 

work for roads and incidental 

structures 

Presence of 

implementation 

Project site 

Notes 
*1: With regard to the relocation of aerial and underground items, the EMMP will be carried out in coordination with UMEME, MTN, 
UTL, etc. as required 
Source: JICA Study Team 



The Republic of Uganda 
The Preparatory Survey for the Project  

for Improvement of Gulu Municipal Council Roads in Northern Uganda   
 

34 
 

Since the MoWT, the executing agency of this project, is physically separated from the project site, 

the MoWT must commission supervision of the site to Gulu Municipal and establish a Project 

supervision group with its main members from the Gulu Municipal Council Engineering 

Department. This arrangement can be expected to quickly deal with problems that occur at the site, 

as well as offer friendly cooperation with stakeholders. The MoWT will confirm the monitoring 

results from Gulu Municipal, and then report to the Japan International Cooperation Agency (JICA) 

Uganda office. Japanese construction supervision consultants will supervise the Project supervision 

group in Gulu Municipal, and provide suggestions and guidance as necessary. The implementation 

core of the EMMP during construction is the contractor. The implementation core before 

construction and during use is the Project management group in Gulu Municipal. 

 
Figure 1-3-5 EMMP implementation system (draft) 

Source: JICA Study Team 

 

(6) Cooperation with stakeholders 

With the backing of the JICA Study Team, an advance stakeholder conference was held to form a 

consensus among the MoWT, GMC, and JICA Study Team, and then another stakeholder conference 

including the NWSC, UNEME, MTN, etc. was held later. The following table provides a summary 

of the stakeholder conferences. 

 

Table 1-3-13 Summary of stakeholder conferences 
Executing agency MOWT, Gulu Municipal Council 

Objective By involving the stakeholders in the early stages of project implementation and having the project 

implementers understand impacts of concern in advance, conflict can be prevented through the study of 

appropriate avoidance measures. Furthermore, the project is expected to achieve better results with the 

cooperation of stakeholders. 

Location Town Clerk’s Office, Gulu Municipal Council 

Date and time April 19, 2015 

9 AM to 10:20 AM 

April 30, 2015 

9 AM to 11 AM 
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Main participants JICA Gulu field office, MoWT, Gulu 

Municipal Council, JICA Study Team 

(total of 15 participants) 

Uganda National Water and Sewerage Corporation 

(NWSC), UMEME, MTN, JICA Gulu field office, 

MoWT, Gulu Municipal Council, JICA Study Team 

(total of 18 participants) 

Agenda 1) Design policy 

2) Drainage system 

3) Standard road-crossing diagram 

4) Roundabouts/ intersections 

5) Traffic safety facilities 

6) Construction materials 

7) Topographical and geological surveys 

8) Environmental and societal concerns 

9) Q&A 

1) Project summary (targeted roads, drainage systems, 

standard road-crossing diagrams) 

2) Main adverse impacts due to project (including 

structures that are obstacles) 

3) Proposed avoidance measures 

4) Proposed Environment Monitoring Plan 

5) Q&A 

Source: JICA Study Team 

 

Figure 1-3-6 Image of stakeholder conference 

 

1-3-2 Land acquisition and resettlement 

(1) Road-site boundaries 

Along the roads to be repaired by this project, many eaves have been built within road sites in 

violation of Uganda National Law. (See the green dotted line section in Figure 1-3-6) Although 

demolishing these illegal structures to ensure sufficient road and sidewalk width is desirable from a 

traffic safety perspective, it is clear that a large payment of compensation will accompany this 

demolition. Furthermore, it cannot be denied that legal issues concerning compensation may develop. 

In consideration of the present conditions, as well as the result of conferences with the persons 

concerned, the MoWT and Gulu Municipal Council held the view that it would be difficult 

realistically to request demolition of these buildings for this project because these buildings were 

built before the independence of Uganda, and the government tolerated their existence for many 

years. Accordingly, the construction range of this project is not the legal road site (yellow line in the 

figure below), but to the surface of the eaves (blue line in Figure 1-3-7), and a policy was formed to 

not impact residents through cutoffs and slices. 
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Figure 1-3-7 Road site and range of construction 

However, there are two cases of unavoidable land acquisition and resettlement and one case that may 

disturb livelihoods. These cases are subject to the compensation as described below. Furthermore, 

even the road reserve is shortened from the above-mentioned reason, still more than 15m as road 

width remains. From this, it can be said that minimum width for the traffic safety on pedestrian and 

carriageway shall be secured.  

(2) Muslim cemetery along Acholi Rd. (#2) 

Acholi Rd. (#2) is between the new market built by the African Development Bank and the four-lane 

road under construction by US-MID. There is concern that traffic demand will increase in the future, 

and this will cause traffic congestion and traffic accidents on Acholi Rd. (#2). To resolve these 

issues, it is important to improve traffic by widening the urban sections of Acholi Rd. from two lanes 

to four lanes and install a right-turn only lane or center lane. 

The following table lists the facilities that obstruct the widening of the urban section of Acholi Rd. 

(#2). Because the Gulu Municipal Council and the Muslim community agreed in March 2011 on the 

land acquisition and compensation for the cemetery of the Muslim community, once the payment of 

the compensation is completed, there will be no problems regarding demolition. At a stakeholders’ 

meeting, it was agreed that the Gulu Municipal Council will notify Uganda Telecom and MTN of 

the road construction schedule and relocation for the kiosks and containers they have installed. 

Table 1-3-14 Facilities along Acholi Rd.(#2) subject to relocation 

Facility name 
Facility 
owner 

Land 
owner 

Resident 
Demolition area 

(m2) 
Notes 

Muslim cemetery Muslim 
Community 

Gulu 
Municipal 

None 606 m2 

(12 m x 50.5 m) 
Facility demolition and the 
compensation amount have already 
been settled. 

Temporary 
container 

Uganda 
Telecom 

Gulu 
Municipal 

None 1 unit 
 

It has been agreed to carry out 
relocation without compensation. 

Kiosk MTN Gulu 
Municipal 

None 1 unit 
(1.2 m x 1.2 m) 

It has been agreed to carry out 
relocation without compensation. 

Temporary 
container 

Gulu 
Municipal 

Gulu 
Municipal 

None 1 unit 
 

Currently not in use. 

Legal road site 

Range of construction 

Eaves 
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Facility name 
Facility 
owner 

Land 
owner 

Resident 
Demolition area 

(m2) 
Notes 

Source: JICA Study Team 

 

 

 

 

Figure 1-3-8 Locations of facilities along Acholi Rd.(#2) subject to relocation 

Source: Created by the JICA Study Team based on the Map of Integrated Program to Improve the Living Conditions in Gulu. KFW (2014) 

 

(3) Household targeted for relocation at the Drainage Outlet No. 4 candidate site 

The vicinity of Jomo Kenyatta Rd.(#17) past Oliya Rd. (#14) is an east/west watershed because 

the vicinity has a vertical alignment and the highest elevation. Therefore, it is necessary for the 

section of #17 from #14 and higher (East end) to be discharged to the Pece River by an open channel. 

Furthermore, the drainage from Acholi Rd. (#2) and the World Bank case (US-MID) must also be 

discharged to the Pece River via an open channel prepared at the East end of Lumumba Ave. (No. 

16). Results of a field study identified one household that will be affected by the construction of 

Drainage Outlet No. 4, and so it is subject to payment of compensation. 

Facilities targeted for relocation 

Direction of accompanying 

Acholi Rd. 

Targeted facilities 
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Drainage-system plan 

 
 

Photo 1 (Pece River at interior of photo) Photo 2 (Two huts subject to demolition) 

 

 

(4) Residents near Kidere Quarry 

The entrance route for crushed rock is to be decided ultimately by the contractor. However, if Kidere 

is selected, no land acquisition or the location will occur, but compensation for the loss of means of 

livelihood will be necessary. The identification of persons to rightfully receive payments will be 

carried out during the EIA to be implemented by the MoWT. 

Household subject to relocation 

Photo 1 

Photo 2 

Planned location for open-channel 
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View of Kidere Quarry 

 

Conditions for manual production of crushed rock Truck for loading crushed rock 
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CHAPTER 2 CONTENTS OF THE PROJECT 

 

2-1 Basic concept of the Project 

(1) Overall Target and Project Targets 

The municipal of Gulu not only continues to revitalize its economic activity as a hub for supporting 

the reconstruction of the country following the end of its civil war, but it is also a key junction for 

transportation in a socioeconomic sense in that heavy vehicles pass through it via the Northern 

Corridor to carry out peace building in South Sudan. 

 

Therefore, properly performing maintenance on district, urban, and community access roads 

(DUCAR), including those in regional urban areas, through the Peace, Recovery and Development 

Plan for Northern Uganda Phase-2 (PDRP2), which is a development plan for the northern region of 

Uganda, is thought to play a part in restoring the economy and alleviating the seeds of conflict. 

Moreover, Japan’s Country Assistance Policy for the Republic of Uganda listed “Peace building in 

Northern Uganda” and “Infrastructure improvement to achieve economic growth” as priority areas. 

Conversely, adequate road maintenance has not been carried out in Gulu on account of the country’s 

20-year civil war, thus impairing its functions as a center not only for civil life, but for restoration, as 

evidenced by problems such as the peeling off of pavement and the collapse of road shoulders. 

 

Therefore, this project will be carried out with the targets of promoting peace building in Northern 

Uganda by improving the transportation functions of Gulu, which serves as the regions only core 

urban area, while also contributing to facilitating the movement of goods and people in its capacity 

as a key junction for transportation that is connected to an international corridor. 

 

(2) Outline of the Project 

In order to achieve the targets mentioned above, this project will have Japanese construction 

companies perform construction, while also instituting soft components related to the planning and 

design of facilities, construction supervision, and road maintenance. The expectation is that doing so 

will enable the roads in Gulu to stably maintain their transportation and drainage functions. As part 

of this, projects eligible for cooperation shall include repairing the roads within Gulu and 

constructing drainage structures at crossings along the Pece River. An outline of the projects eligible 

for cooperation will be indicated below. 

 

[Road rehabilitation] 

 Roadway repairs via mixed asphalt and concrete paving (19 routes, 6.373 km total) 

 Sidewalk repairs via interlocking pavement (30,600 m2 in area) 
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 Installation of drainage ditches and drainage outlets (total length of Approx. 19,400 m) 

 Installation of box culverts (two) at crossings along the Pece River 

 Installation of safety facilities, such as speed bumps, signs, and road markings 

 Installation of roundabout intersections (four locations) 

 Installation of a four-way intersection 

[Consulting services] 

 Detailed design for the roads 

 Creating tender documents and estimating construction costs 

 Support for bidding procedures 

 Construction supervision 

[Soft components] 

 Creating road inventory maps 

 Engineering training in the classroom and in the field (three sessions) 

 Holding of a workshop (one session) 

 

2-2 Outline design of the Japanese Assistance  

 

2-2-1 Design Policy 

(1) Basic Policy  

Gulu is a municipal located along the Northern Corridor that starts in Mombasa, Kenya and travels 

past Nairobi, Kampala to reach Juba, South Sudan. It is a key junction for transportation not only in 

the northern region of Uganda, but also from the perspective of international logistics. But as a result 

of the country’s 20-year civil war, the roads within Gulu have deteriorated, and problems like the 

peeling off of pavement and the collapse of road shoulders occur frequently. During the rainy season 

lots of water-logged spots appear, and paved sections that people can drive on smoothly and safely 

are considerably limited. The municipal is raising the funds for road maintenance and working to 

make emergency repairs, but given its budgetary constraints is still a long way off from improving 

the wide-ranging and severe deterioration. In light of such circumstances, the basic policy for design 

is as follows. 

 

 In light of the fact that Gulu is a core urban area in Northern Uganda, cross sections will be 

employed with an emphasis on ensuring sidewalk width and the safety of pedestrians so as 

to contribute to the creation of bustling streets. 

 Owing to the prediction that vehicles’ traveling speeds will increase as a result of road 

improvements, the safety of pedestrians will be ensured through measures like separating 

vehicles from pedestrians and installing facilities for reducing speed. 
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 Paving sections will be used that are suited to the road traffic volume, usage status for areas 

along roads, the laying of utility facilities, and the renovation status. 

 A policy of maximizing the use of current roads will be adopted, and as a general rule 

horizontal and vertical alignment modifications are not to be carried out, except for two 

road sections where improvements to river-crossing structure are needed. 

 With respect to the built-up area along Acholi Road, which connects to major roads, the 

current two-lane road will be modified to a four-lane road out of consideration for the 

future traffic dispersion in the urban center. Moreover, newly installed central median strips 

will be used to systematically restrict right and left turns at intersections in an effort to 

improve traffic safety. 

 No new land acquisition will be carried out in order to minimize the negative 

environmental and social impact from the road improvements. As a general rule, 

overhanging sections (verandas) from buildings along roads will not be removed, and the 

road width will be planned with the veranda frontage serving as the property line. 

 In addition to the existing three such locations, the intersection at Kampala Road and 

Acholi Road that serves as the main gate to the streets of Gulu will be turned into a 

roundabout, out of consideration for both the symbolic value of this and for the speed 

reduction effects conducive to traffic safety that this will have. 

 Regarding road drainage, U-shaped gutters or trapezoidal gutters will be set up along both 

sides of roads to reliably lead water into the Pece River and other drainage outlets. 

U-shaped gutters will be fitted with lids so that pedestrians can use them. 

 The river-crossing structures (pipe culverts) for the Pece River, which are currently 

showing signs of being water-logged, will be remade as box culverts for which a proper 

water cross section has been secured. In order to put these in place, the road sections 

around them will be raised by about 0.8m. 

 With respect to the water supply facilities  that the National Water and Sewage 

Corporation (NWSC) will begin maintenance construction work on in early 2016, an 

agreement has been reached to make use of the utility side strips for standard cross sections 

proposed in this survey. Adjustments will be made to things like the manhole height during 

the construction work. 

 There are plans to have MTN lay communications cables at a position that is about 1.2m 

deep within the sidewalk along Kampala Road in the future, and adjustments will be made 

to things like the manhole height during the construction work. 

 With forethought to the installation of street lights in the future, PVC pipes that are about 

300mm in diameter will be installed at major intersections to serve as ducts for power and 

communication cables. 
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 Efforts will be made to devise a design that uses construction materials that can be procured 

locally to the utmost extent possible, with this including embankment materials, crushed 

rock, sand, and so on, out of consideration for economic efficiency. 

 Compliance to “Basic Reserch for Implement the Road Development Projects by Japan’s 

ODA in Africa Countries –Ethiopia, Ghana, Tanzania-“ 

 

(2) Policy regarding natural environmental conditions  

Plane figures will be created by surveying the current topographic features in the field, and these will 

be reflected in the design. For the surveying, surveys will be conducted not only on the 

topographical features, but also on the arrangement of tenements and the position of entrances and 

exits, gutters, buried objects, the position of manholes, cross sections, and more.  Regarding the 

geology, samples will be collected in the field and the prescribed tests will be performed by a 

laboratory to confirm their physical properties. For the hydrological surveys, data from the Gulu 

weather station owned by the Uganda National Meteorological Authority will be collected and used. 

 

(3) Policy regarding socioeconomic conditions  

This project is located in the central part of Gulu’s urban areas, where numerous shops are arrayed 

along the side of the road. In order to minimize the impact on these shops, the plan calls for facilities 

to be designed within the existing site. There are two tenements that are subject to relocation as a 

result of the installation of facilities, and it was confirmed with the Ugandan side that the plan is to 

finish relocating said properties and resettling the residents prior to the start of the road improvement 

work. In addition, there are plans to develop a new quarry in Kirele, which is located roughly 10km 

away from Gulu, for the aggregate to be used for the installation of facilities. MoWT and Gulu have 

carried out advance negotiations with the landowner, and a basic agreement has been reached. The 

necessary procedures for the environmental licenses pertaining to the development will be carried 

out by the Ugandan side, and it was confirmed that they will be obtained prior to the public 

announcement. 

 

(4) Policy regarding construction conditions / procurement conditions  

1) Design criteria 

Ugandan national standards (MoWT standards) will serve as the basis for this project, and in 

light of the unique characteristic of the project in that road improvement work will be carried out 

in an urban area, the Japanese Road Design Standards and the standards of other donors such as 

ASHOTTO will be referred to and applied appropriately for any items that are missing. 

2) Procurement of materials and equipment  

Materials will be procured locally to the extent possible, and consideration will be given to 
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procuring those materials that are difficult to procure locally from Japan or a third-party country. 

Since rental service providers are not found in the area around Gulu, nor are sound service 

providers to be found in Kampala, equipment will essentially be procured from Japan. 

3) Labor 

Common laborers will be hired from the area surrounding Gulu. 

 

(5) Policy regarding using local contractors 

In general, Ugandan construction companies are extremely lax in their quality consciousness, and 

sound locally-funded contractors are essentially non-existent. However, there are multiple foreign 

construction contractors from countries like India and China that have laborers with a certain level of 

technical proficiency and heavy machinery. Therefore, for this project the plan is to have foreign 

construction contractors supply laborers who will perform the work onsite under the guidance of 

Japanese technicians, while making temporary use of equipment. 

 

(6) Response guidelines regarding operation and maintenance  

The maintenance of the routes targeted for improvements will be under the jurisdiction of the Gulu 

engineering department. To date, Gulu has only been performing basic bituminous surface such as  

DBST for its asphalt road repairs, so it does not have any experience with the pre-mixed asphalt 

pavement that will be used in this project. Therefore, this project will incorporate a soft component 

related to the maintenance of pre-mixed asphalt pavement. Through this, technical knowledge will 

be transferred to Gulu’s engineering department in the aim of improving its capabilities to enable it 

to perform appropriate maintenance after the hand-over. 

 

(7) Guidelines regarding establishing the facilities grade 

This project will perform road improvement work in order to improve the inner-city roadways that 

had been battered by the country’s long-running civil war in Gulu, which is growing increasingly 

important in a socioeconomic sense. 

 

Whereas the road pavement currently consists of basic bituminous surface (DBST), these road 

repairs will make the roads stronger by employing a mixed asphalt pavement. In addition, modified 

materials will be procured from Japan, and modified asphalt will be used for sections where the 

impact from heavy vehicles is judged to be particularly striking. For the sidewalk pavement, since 

lifelines lead into many of the houses along the side of the road, it was assumed that re-excavation 

and refilling would have to be carried out frequently on the sidewalk pavement in the future, so this 

will be accommodated by using interlocking pavement. The expectation is that going with 

interlocking pavement will contribute to the bustle and glamor that Gulu exhibits as a core municipal 
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in the northern region. 

 

Drainage has long posed a problem in Gulu, and each time it rains water overflows onto the roadway 

due to the gutters’ insufficient discharge capacity, which has furthered the deterioration of the 

roadways’ pavement. This project will accommodate this by performing a hydrological analysis 

based on measured values obtained from the National Meteorological Authority, and installing 

drainage gutters of a suitable size to handle the amount of rainfall. In addition, a system of water 

channels will be soundly installed that leads to the Pece River, which serves as a drainage outlet, in 

order to ensure a sound drainage outlet and make sure water does not collect in the municipal. 

 

By way of transportation safety measures, speed bumps, road markings, and signs will be installed, 

and central median strips and traffic islands will be adopted in order to control the flow of traffic. In 

addition, when it comes to intersection improvements, the intersection at Acholi Road and Kampala 

Road will be turned into a roundabout intersection to add to the three such locations that already 

exist. Since the entrance to the hospital (Road No. 20) is a section where accidents frequently occur, 

and in light of its public nature, intersection improvements such as installing a traffic island and 

right-turn lane will be made. Besides, considering the current traffic volume and condition of the 

electric suppy, traffic signal and street light system will not be installed. 

 

(8) Policy on construction methods/procurement methods and the construction period 

The existing pavement will be removed using motor graders and bulldozers, after which drainage 

gutters and sidewalk border blocks will be installed at the sidewalk border. Thereafter, improvements 

such as replacing these will be carried out as needed, following which the roadbed will be shaped 

and the surface will be compacted. The base course will be wound off using motor graders, and the 

surface will be compacted using macadam rollers. After confirming that the prescribed density has 

been achieved, the asphalt binder course and surface course will be laid. Macadam rollers and 

vibrating rollers will be used for the surface compaction. The aggregate needed for concrete, asphalt, 

and sub-base course materials will be procured from an aggregate plant in Japan and manufactured. 

The asphalt will be procured from an asphalt plant in Japan and manufactured. Since interlocking 

pavement will be used for the sidewalk pavement, after the base course is laid the surface will be 

compacted via plates and the like, then interlocking plates will be laid by human power. 

 

Generally speaking, May to October is the rainy season in the Gulu region, with particularly 

concentrated rainfall in the three months from July to September. During the rainy period, it will be 

difficult to carry out roadbed construction, for which moisture content surveys are important, as well 

as asphalt paving work, for which temperature management is important. Therefore, for this project 
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the plan is to avoid quality risks by avoiding carrying out construction work during the rainy period. 

Therefore, the overall construction period will last for 22.5 months. 

 

2-2-2 Basic Plan (Construction Plan) 

2-2-2-1 Hydrological and Hydraulic Surveys 

2-2-2-1-1 Calculation of the Rainfall Intensity Formula 

(1) Probable daily rainfall 

The maximum daily precipitation was extracted from daily rainfall data collected from the 

Uganda National Meteorological Authority and Bureau of Statistics, and the probable daily rainfall 

was calculated from this. A Gumbel distribution was used for the calculation. The results of the 

calculation are shown in Table 2-2-1. 

Table 2-2-1 Probable daily rainfall in Gulu 

Recurrence interval 2 years 5 years  10 years 25 years  50 years  

Probable daily rainfall 

(mm/d) 
70 85 95 110 120 

 

(2)  Rainfall intensity formula 

The rainfall intensity formula for recurrence intervals of two years, five years, and ten years found 

in the Road Design Manual of the Ministry of Works and Transport (MoWT) (Republic of Uganda, 

MoWT, Road Design Manual, Volume 2: Drainage Design, January 2010) is shown below. 

i = a/(0.33+td)
c 

In this formula, i: Rainfall intensity (mm/hr) 

 td: Rainfall duration (hr) 

 a, c: Coefficients (see Table 3-2-2) 

For Coefficients a and c, which are needed for the calculations, those provided in the Road 

Design Manual were used. However, it was decided that the rainfall intensity formula for 

recurrence intervals of 25 years and 50 years would be calculated separately based on the 

following formula. Here, Coefficients a and c were found using the following formula. 

R25 = (T/24)·(24.33/(0.33+T))1.01 110 

R50 = (T/24)·(24.33/(0.33+T))1.01 120 

In this formula, R25, R50: Rainfall in T time (mm/T(hr)) for recurrence intervals of 25 

years and 50 years  

 T: Rainfall duration (hr) 
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The rainfall intensity formula coefficients (a and c) for each recurrence interval are shown in 

Table 2-2-2. 

Table 2-2-2 Rainfall intensity formula coefficients for Gulu 

Recurrence 

interval 

2 years 5 years  10 years 25 years  50 years  

Coefficients a c a c a c a c a c 

Values 60.84 0.97 84.12 1.00 97.75 1.01 115.13 1.01 125.60 1.01 

Using a and c as shown above, rainfall intensity formulas were found for each recurrence interval. 

These are expressed in Fig. 2-2-1. 

 
Fig. 2-2-1 Rainfall intensity curve 

 

2-2-2-1-2 Considering River Crossings for the Pece River 

(1) Setting the planned flood discharge 

The applied basic conditions for the setting of the planned flood discharge are shown below. 

Regarding the catchment basin 

 The catchment basin has been partitioned off from the current topographic features as shown 

in Fig. 2-2-2. 
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Fig. 2-2-2 Catchment basin partition image  
(aerially photographed image taken in December 2013) 

 

Regarding the facilities 

 Owing to the assumption that there will be a considerable amount of sediment deposit that 

builds up, it has been deemed necessary to give forethought to ease of maintenance. As 

such, the design calls for box culverts to serve as drainage structures. 

 In the Road Design Manual, the rainfall recurrence interval is prescribed by the box 

culvert interior width, with this set at a 25 year recurrence interval when the interior width 

is 2m or less and a 50 year recurrence interval when the interior width is between 2m and 

6m. Therefore, in order to make the facilities economical, a box culvert interior width of 

2m will be used, as will a rainfall recurrence interval of 25 years. 

 The Pece River does not just wash surface water from rainfall and the like downstream, it 

also has flood adjustment functions as a natural flood control basin. One method for 

preventing the inundation flooding of roads when the water rises is to perform river 

improvements to hasten the downward flow of water. But with this project no particular 

river improvements will be carried out, so facility designs that harness existing flood 

adjustment functions will be considered. Therefore, this will be handled by reflecting the 

existing flood adjustment functions into the design and installing structures with adequate 

Road No.13 
Awere Road 
River crossing Road No. 5 

Gulu Avenue 
River crossing 
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drainability based on a hydrological analysis using data from meteorological observations. 

Regarding the plan 

 As described above, the rainfall recurrence interval was set at 25 years. 

 The upstream area of Gulu Avenue and the low-lying area along the Pece River in the 

catchment basin between Gulu Avenue and Awere Road act as natural flood control basins. 

As such, their flood adjustment functions will be taken into consideration for the design of 

the box culverts. The capacities of both of these flood control basins are shown in Table 

2-2-3. 

Table 2-2-3 Flood control basin capacity 

Flood control basin water 
depth (m) 

Gulu A. upstream (m3) Between Gulu A.- Awere R. 
(m3) 

0.0 0 0 

1.0 42,600 18,300 

2.0 105,600 41,900 

 

(3) Setting the planned flood discharge 

The planned flood discharge of the box culvert will be found. For the planned precipitation, the 

difference between the amount of inflow from the catchment basin to the flood control basin from 

rainfall and the amount of outflow from the flood control basin must be evaluated. For the inflow, 

the TRRL East African Flood Model indicated in the Road Design Manual will be used. The 

results of calculations performed via the TRRL are shown in Table 2-2-4. 

Table 2-2-4 The TRRL East African Flood Model (25 year recurrence interval) 

Catchment basin Gulu A. upstream area 
Catchment basin 

between Gulu A. - 
Awere R. 

Catchment basin area: A (km2) 0.822 0.365 

Catchment basin gradient: Land Slope 0.0385 0.0425 

Stream gradient: Channel Slope 0.0065 0.0091 

River length: L (km) 0.47 0.26 

Catchment basin lag time: K (hr) 0.5 0.5 

CS (Value Relating to Field Capacity) 0.38 0.45 

CW (Catchment Wetness Factor) 1.0 1.0 

CL (Land Use Factor) 1.0 1.1 

Basin factor: CA=CS·CW·CL 0.38 0.495 

Loss of rainfall: Y (mm) 0.0 0.0 

Planned rainfall: P (mm) 110 110 

Hydrograph base time: Tb (hr) 2.0 2.0 

Peak discharge: Qp (m3/s) 12.3 7.3 

 

This indicates that the respective inflows from each catchment basin at peak times are 12.3m3/s 

for the Gulu A. upstream area and 7.3m3/s for the catchment basin between Gulu A. and Awere A. 
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Time
(hr)

Inflow
I (m3/s)

Outflow
O (m3/s)

DetentionStorage
S (m3)

Detention Depth
H (m)

0.0 0.00 0.000 0 0.00
0.1 1.37 0.000 247 0.01
0.2 2.73 0.012 983 0.02
0.3 4.10 0.046 2,202 0.05
0.4 5.47 0.104 3,898 0.09
0.5 6.83 0.184 6,060 0.14
0.6 8.20 0.284 8,681 0.20
0.7 9.57 0.408 11,755 0.28
0.8 10.93 0.552 15,272 0.36
0.9 12.30 0.716 19,225 0.45
1.0 11.18 0.902 23,160 0.54
1.1 10.06 1.161 26,612 0.63
1.2 8.95 1.458 29,563 0.69
1.3 7.83 1.710 32,013 0.75
1.4 6.71 1.919 33,977 0.80
1.5 5.59 2.091 35,469 0.83
1.6 4.47 2.219 36,504 0.86
1.7 3.35 2.307 37,097 0.87
1.8 2.24 2.358 37,263 0.88
1.9 1.12 2.373 37,016 0.87
2.0 0.00 2.351 36,368 0.85
2.1 0.00 2.296 35,532 0.83
2.2 0.00 2.222 34,719 0.82
2.3 0.00 2.153 33,931 0.80
2.4 0.00 2.087 33,168 0.78
2.5 0.00 2.021 32,429 0.76
2.6 0.00 1.955 31,713 0.74
2.7 0.00 1.893 31,020 0.73
2.8 0.00 1.834 30,349 0.71
2.9 0.00 1.776 29,699 0.70
3.0 0.00 1.721 29,070 0.68

The outflow from the flood control basin corresponds to the water depth in said basin. The results 

of the calculations are shown in Table 2-2-5. 

Table 2-2-5 Outflow from the flood control basin 

Flood control basin water depth 
(m) 

Outflow (m3/s) 

0.0 0.00 

0.5 1.00 

1.0 2.83 

1.5 5.19 

The planned flood discharge that takes the flood control functions of the flood control basins into 

consideration was calculated. The following formula indicated in the Road Design Manual was 

used to calculate this. 

I-O = ΔS/Δt 

In this formula, I: Inflow into the flood control basins (= the planned basin yield mentioned above; 

but for the flood control basin between Gulu Avenue and Awere Road this also includes the 

outflow from Gulu Avenue as part of this inflow) 

O: Outflow from the flood control basin (see Table XXX) 

Δt: Calculation time (360 seconds = 0.1hr) 

ΔS: Variation in the flood control basin capacity over Δt 

The planned flood discharges that take flood control functions into consideration are shown in Fig. 

2-2-3 (Gulu Avenue) and Fig. 2-2-4 (Awere Avenue). 

 

 

 

 

 

 

 

 

 Fig. 2-2-3 Flood control diagram (Gulu Avenue box culvert) 
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Time
(hr)

Outflow
From
G.A.

(m3/s)

Runoff
From
Basin
(m3/s)

Total
Inflow

I (m3/s)

Outflow
O (m3/s)

Detention
Storage
S (m3)

Detention
Depth
H (m)

0.0 0.000 0.00 0.000 0.000 0 0.00
0.1 0.000 0.81 0.810 0.000 146 0.01
0.2 0.012 1.62 1.632 0.016 583 0.03
0.3 0.046 2.43 2.476 0.064 1,308 0.07
0.4 0.104 3.24 3.344 0.142 2,319 0.13
0.5 0.184 4.06 4.244 0.254 3,614 0.20
0.6 0.284 4.87 5.154 0.394 5,189 0.28
0.7 0.408 5.68 6.088 0.568 7,040 0.39
0.8 0.552 6.49 7.042 0.770 9,162 0.50
0.9 0.716 7.30 8.016 1.004 11,553 0.63
1.0 0.902 6.64 7.542 1.479 13,906 0.76
1.1 1.161 5.97 7.131 1.952 15,929 0.87
1.2 1.458 5.31 6.768 2.354 17,656 0.97
1.3 1.710 4.65 6.360 2.702 19,109 1.03
1.4 1.919 3.98 5.899 2.990 20,291 1.08
1.5 2.091 3.32 5.411 3.226 21,208 1.12
1.6 2.219 2.65 4.869 3.411 21,863 1.15
1.7 2.307 1.99 4.297 3.543 22,261 1.17
1.8 2.358 1.33 3.688 3.623 22,408 1.17
1.9 2.373 0.66 3.033 3.651 22,309 1.17
2.0 2.351 0.00 2.351 3.632 21,967 1.16
2.1 2.296 0.00 2.296 3.562 21,508 1.14
2.2 2.222 0.00 2.222 3.472 21,055 1.12
2.3 2.153 0.00 2.153 3.382 20,609 1.10
2.4 2.087 0.00 2.087 3.293 20,170 1.08
2.5 2.021 0.00 2.021 3.203 19,740 1.06
2.6 1.955 0.00 1.955 3.118 19,318 1.04
2.7 1.893 0.00 1.893 3.033 18,904 1.03
2.8 1.834 0.00 1.834 2.953 18,498 1.01
2.9 1.776 0.00 1.776 2.868 18,100 0.99
3.0 1.721 0.00 1.721 2.790 17,711 0.97

 

 

 

 

 

 

 

 

  

Fig. 2-2-4 Flood control diagram (Awere Road box culvert) 

 

Based on the calculated results for the flood control functions, data on the flood control volume, 

planned flood discharge, and so forth for the two points were organized into Table 2-2-6. 

Table 2-2-6 Flood control volume and planned flood discharge 

Calculation points 
Gulu A. 

Box culvert 
Awere R. 

Box culvert 
Notes 

Rainfall recurrence interval 
25 year 

recurrence 
25 year 

recurrence 
 

Box culvert interior width 2m 2m  

Peak discharge before the 
adjustments (m3/s) 

12.30 8.02 (A） 

Peak discharge after the adjustments 
(m3/s) 

2.37 3.65 (B） 

Flood control volume (m3/s) 9.93 4.37 (A)-(B) 

Planned flood discharge (m3/s) 2.37 3.65  

Maximum flow velocity (m/s) 2.30 2.65  

Highest flood control basin water 
depth (m) 

0.88 1.17  

 

Regarding the current discharge capacity, two φ900 pipe culverts have been installed at both Gulu 

Avenue and Awere Avenue. But trash, soil, and sand are backing up the culverts at Gulu Avenue so 

they have lost most of their discharge capacity, while those at Awere Avenue are thought to only 

have a discharge capacity of about 2.1m3/s. Therefore, the current discharge capacities at both sites 

have fallen below the planned flood discharge, and the need to repair the facilities has been affirmed. 
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(4) Setting the interior height of the box culverts 

The interior width of the box culverts has been fixed at 2m, and the water depth at the box culvert’s 

spigot was found using the maximum water depth of the flood control basin shown in Table 2-2-6. 

The results showed this was 0.52m at Gulu Avenue and 0.69m at Awere Avenue. The 0.3m 

management allowance was added to this to round up to 1.0m, with this figure taken to be the 

interior height of the box culverts. 

 

2-2-2-2. Topographical Surveys and Geological Surveys 

2-2-2-2-1 Topographical Surveying  

Topographical surveys were performed as shown in Table 2-2-7 and Table 2-2-8 For the surveying, 

information was included on not just the topographic features, as information needed for the 

installation, such as the position of the entrances and exits to tenements, lifelines, sidewalk 

boundaries, and so forth was also included. 

 

Table 2-2-7 Surveying items and quantities 

No. Item Unit Specification Quantity 

1 Mobilization and Demobilization LS  1 

2 Traffic Control Coordination LS  1 

3 
Establish and Measure Traverse 
Control Points along alignment 

No. Place with concrete 19 

4 Make the Topographic Map m2 3-D Total Station 212,580 

5 
Data Compilation, Drawing & 
Report 

LS 
Plan 1/500 

Profile V:1/100, H:1/500 
Cross Sections each 20m 

1 

 

Table 2-2-8 Routes targeted for surveying 

S/N Road Name 
Quantity 

Length Width Area 

1 Kampala Road  240 30 7,200 

2 Acholi Rd. 1,209 30 36,270 

3 Lagara Rd. 220 20 4,400 

4 Coronation Rd. 215 20 4,300 

5 Andrea Olal Rd. 224 20 4,480 

6 Nehru Rd. 219 20 4,380 

7 Gulu Ave. 643 30 19,290 

8 Awich Rd. 221 20 4,420 

9 Queens Ave. 218 20 4,360 

10 Keyo Rd. 214 20 4,280 

11 Aliker Rd. 219 20 4,380 
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12 Labwor Rd. 217 20 4,340 

13 Awere Rd. 518 30 15,540 

14 Oliya Rd. 215 20 4,300 

15 Labolo Rd. 0 20 0 

16 Lumumba Ave. 211 20 4,220 

17 Jomo Kenyyatta Rd 1,209 20 24,180 

18 Bank Lane 399 20 7,980 

19 Market St. 163 20 3,260 

20 Harley Rd. 100 20 2,000 

21 Prince Rd. 160 20 3,200 

22 Taxi Park    1,500 

23 
Dr. Mathew Lukwiya 
Road 

265 20 5,300 

24 Sir Samuel Road 1,300 30 39,000 

  TOTAL 8,599   212,580 

 

2-2-2-2-2 Geological Surveys  

Geological surveys were performed as shown in Table 2-2-9 and Fig 2-2-5. 

 

Table 2-2-9 Geological survey details 

 
No. Work Item Unit Quantity 

Field 
Survey 

1 
Mobilization & Demobilization of Personnel, 
Material and Equipment 

LS 1 

2 Auger Boring m 12 

3 
Trial Test Pit & Disturbed Sampling (for CBR) & 
DCP Test No 17 

4 Disturbed Sampling (for Fill Material) No 2 

5 Quarry Sampling (for Aggregates ) No 2 

Labo Test 

6 Laboratory Testing 

6-1 Soil Classification Tests No 17 

6-2 Compaction & CBR for Base No 17 

6-3 Compaction & CBR for Sub-base No 17 

6-4 Compaction & CBR for Sub Grade No 17 

6-5 Compaction & CBR for Embankment No 2 

6-6 Aggregates Tests (TFV, Los Abrasion) No 1 

Reporting 7 Reporting LS 1 
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Fig. 2-2-5 Geological survey position diagram 

 

From the results of the surveys it was determined that the roadbeds of the targeted routes had a CBR 

of 3% or greater for almost every section, and they are in relatively good shape. Therefore, no 

particular improvements will be carried out, and it was decided that there will not be any particular 

problems from using the current foundation as the roadbed. But for those places where the CBR 

values are considerably lower relative to the surrounding sections, the decision was made to achieve 

average CBR values for the section as a whole through such means as replacing materials with 

improved materials. Moreover, for those locations where box culverts are planned to be installed, 

boring and consolidation tests were performed to check on the foundation. These led to concerns of 

settlement due to consolidation occurring, so it was decided that improvements would be made by 

replacing the bottom slabs of the boxes with improved materials with a depth of 1.0 m - 1.5 m. 

 

2-2-2-3 Design Standards  

As a general rule, the road design will be performed in accordance with the Road Design Manual 

(Volume 1 - 4) issued by the Ugandan MoWT. This manual was compiled with a focus on inter-city 

roads, and so there are cases where it is thought that applying this manual will be inappropriate for 

designing inner-city roads, which differ considerably from inter-city roads in their traffic 

characteristics and physical constraints. In such cases, reference will be made to AASHTO from the 

United States, DMRB from the United Kingdom, the Government Order on Road Design Standards 

from Japan, and other manuals published by road associations. Table 2-2-10 shows the design 

standard documents applied and referred to for this survey. 
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Table 2-2-10 Design standard documents applied and referred to for this survey  

No. Category  Name of the standards  

1 Geometric 

structures 

Road Design Manual Volume 1: Geometric Design, MoWT, 2010 

2 A Policy on Geometric Design of Highways and Streets, AASHTO, 6th Edition, 2011 

3 Geometric Design of Roundabouts: TD16/07 

4 Materials from the Roundabout Review Committee, Ministry of Land, Infrastructure and 

Transport (MLIT), 2014 

5 Explanation and Application of the Government Order on Road Design Standards, Japan Road 

Association, 2004 

6 Drainage Road Design Manual Volume 2: Drainage Design, MoWT, 2010 

7 Manual for Road Engineering, Japan Road Association, 2009 

8 Pavement Road Design Manual Volume 3: Pavement Design, Part I: Flexible Pavements, MoWT, 2010 

9 AASHTO Guide for Design of Pavement Structures 1993 

10 Guidelines for Pavement Design and Construction, Japan Road Association, 2006 

Source: JICA survey team 

 

2-2-2-4 Road Classifications 

(1) Road classifications by administrators 

The roads targeted by this survey include municipal roads in Gulu, excluding the national roads of 

Kampala Road and Jomo Kenyatta Road which are under the jurisdiction of UNRA. The built-up 

sections targeted by the survey along Jomo Kenyatta Road are managed by Gulu. 

 

Table 2-2-11 Road classifications for the targeted routes 
No. Route name Road classification Administrator Length (m) 
1 Kampala Rd. National Road UNRA 240 
2 Acholi Rd. Municipal Road Gulu Municipal Council 1,209 
3 Lagara Rd. Municipal Road Gulu Municipal Council 220 
4 Coronation Rd. Municipal Road Gulu Municipal Council 215 
5 Andrea Olal Rd. Municipal Road Gulu Municipal Council 224 
6 Nehru Rd. Municipal Road Gulu Municipal Council 219 
7 Gulu Ave. Municipal Road Gulu Municipal Council 643 
8 Awich Rd. Municipal Road Gulu Municipal Council 221 
9 Queens Ave. Municipal Road Gulu Municipal Council 218 

10 Keyo Rd. Municipal Road Gulu Municipal Council 214 
11 Aliker Rd. Municipal Road Gulu Municipal Council 219 
12 Labwor Rd. Municipal Road Gulu Municipal Council 217 
13 Awere Rd. Municipal Road Gulu Municipal Council 518 
14 Oliya Rd. Municipal Road Gulu Municipal Council 215 

17 
Jomo Kenyatta Rd. 
(CBD) 

National Road Gulu Municipal Council 472 

18 Bank Lane Municipal Road Gulu Municipal Council 399 
19 Market St. Municipal Road Gulu Municipal Council 163 
20 Harley Rd. Municipal Road Gulu Municipal Council 78 
21 Prince Rd. Municipal Road Gulu Municipal Council 160 

 
Total 

  
6,064 

Source: JICA survey team 
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(2) Road classes for the design  

The Ugandan Road Design Manual specifies the classifications shown in Table 2-2-12 as road 

classes for the design. The classifications are largely divided up into those for paved roads and those 

for gravel roads, and have been subdivided into Class Ia through Class C depending on the road’s 

traffic volume, road width, design speed, and functional classification. 

 

Table 2-2-12 Road classes for design 

Design Class 
Capacity [pcu 

x 1,000/day] 

Roadway 

Width [m] 

Maximum Design Speed [km/h] 
Functional 

Classification 

Level Rolling 
Mounta- 

inous 
A B C D E 

Ia Paved 12 - 20 20.80 - 24.60 120 100 80 ✓     

Ib Paved 6 - 10 11.0 110 100 80 ✓ ✓    

II Paved 4 - 8 10.0 90 70 60 ✓ ✓ ✓   

III Paved 2 - 6 8.6 80 70 50 ✓ ✓ ✓   

A Gravel 4 - 8 10.0 90 80 70  ✓ ✓ ✓  

B Gravel 2 - 6 8.6 80 60 50    ✓ ✓ 

C Gravel  6.4 60 50 40     ✓ 

Source: Road Design Manual Volume 1: Geometric Design, MoWT, 2010 

 

The functional classifications in the Ugandan Road Design Manual are divided up into Class A 

(international major roads), Class B (domestic major roads), Class C (primary roads), Class D 

(secondary roads), and Class E (minor roads). For the roads targeted by this survey, the items for 

considering the road class were organized as shown in Table 2-3-13. It was determined that it was 

appropriate to consider the road class equivalent to II Paved. 

 

Table 2-2-13 Classification considerations for the targeted roads 

Item Consideration results  

Traffic volume This was estimated to be roughly 15,000 vehicles/day on major roads running north-south 

(Kampala Road, Andrea Olal Road), roughly half of this number at 5,000 - 7,000 

vehicles/day on major roads running east-west (Acholi Road, Jomo Kenyatta Road), and 

about 2,000 vehicles/day in suburban areas. 

Road width The existing roads are two-lane roads heading out and back that are not isolated, with their 

road site widths being about 15 - 24m. 

Design speed The Uganda Road Design Manual established a design speed for roads in urban areas of 

50km/h, and the design speed for a project to improve the roads running adjacent to these 

in the same city (USMID) is also 50km/h, so this figure was used for the design speed. 

Functional 

classification 

Since these are ordinary roads in urban areas, there are shops, tenements, schools, 

hospitals, banks, and public facilities lined up in the areas along the roads, and they are 

expected to carry out both traffic functions and access functions. 

Source: JICA survey team 
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(3) Geometric structure parameters 

The geometric structure parameters stipulated by the Ugandan Road Design Manual are shown in 

Table 2-2-14. This survey referred to the prescribed values for Urban/Peri-Urban elements in this 

table. 

 

Table 2-2-14 Geometric structure parameters 

Design Element Unit Flat Rolling 
Mounta- 

inous 

Urban/Peri-U

rban 

Design Speed Km/h 90 70 60 50 

Min. Stopping Sight Distance m 135 95 75 58 

Min. Passing Sight Distance m 605 485 410 345 

Min. Horizontal Curve Radius m 320 185 130 100 

Max. Gradient (desirable) % 3.5 5.5 6 6 

Max. Gradient (absolute) % 5.5 7.5 8 8 

Minimum Gradient in cut % 0.5 0.5 0.5 0.5 

Maximum Superelevation % 7 7 7 4 

Crest Vertical Curve stopping Kmin 43 22 14 9 

Crest Vertical Curve passing Kmin 307 246 176 126 

Sag Vertical Curve stopping Kmin 30 20 15 11 

Normal Cross fall % 2.5 2.5 2.5 2.5 

Shoulder Cross fall % 4 4 4 4 

Right of Way m 50 50 50 50 

Source: Road Design Manual Volume 1: Geometric Design, MoWT, 2010 

 

(4) Design vehicle 

Given the traffic conditions in the local region, the single unit bus (DV-3) shown in Table 2-2-15 

was used as the design vehicle. 

 

Table 2-2-15 Dimensions of the design vehicle 

Design Vehicle Type Symbol 

Overall (m) 
Overhang 

(m) 

Wheal 

Base (m) 

Minimum 

Design 

Turning 

Radius (m) 

Minimum 

Inside 

Radius (m) 

H
eight 

W
idth 

L
ength 

F
ront 

R
ear 

4 x 4 passenger car DV-1 1.3 2.1 5.8 0.9 1.5 3.4 7.3 4.2 

Single unit truck DV-2 4.1 2.6 9.1 1.2 1.8 6.1 12.8 8.5 

Single unit bus DV-3 4.1 2.6 12.1 2.1 2.4 7.6 12.8 7.4 

Semitrailer 

combination large 
DV-4 4.1 2.6 16.7 0.9 0.6 6.1 & 9.1 13.7 5.8 
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Interstate Semitrailer DV-5 4.1 2.6 21.0 1.2 0.9 6.1 & 12.8 13.7 2.9 

Source: Road Design Manual Volume 1: Geometric Design, MoWT, 2010 

 

(5) Cross sections 

No new land acquisition will be carried out in order to minimize the negative environmental and 

social impact from the road improvements. As a general rule, overhanging sections (verandas) from 

buildings along roads will not be removed, and the roads will be planned with the veranda frontage 

serving as the property line. 

 

The major cross section elements were set as shown below. 

 

1) Lanes 

Since these are urban roads with lots of slow-moving vehicles, the lane width was left at its 

current 3.0m width from out of the available road site width. The number of lanes was set at 

four lanes for the built-up areas along Acholi Road, which connects to major roads, and kept at 

the current two lanes for all other roads. 

2) Road shoulders 

Since these are urban roads with lots of slow-moving vehicles, the road shoulder width was set 

at 0.5m from out of the available road site width. In addition, L-shaped gutters will be installed 

at road shoulders to collect rain water from paved surfaces and drain it to street gutters. 

3) Drainage facility installation zones 

As a general rule, lidded U-shaped gutters that are easy to maintain will be installed in the 

spaces adjoining sidewalks (1.0m wide), and will be arranged so that pedestrians can use them 

for passage. 

4) Parking lanes 

There is enormous demand for road parking. So for those routes with extra room in their 

available road site width, parking lanes that are 2.0m wide will be installed on one or both sides 

of the road. 

5) Sidewalks 

In the interest of contributing to the creation of bustling roads and ensuring the safety of 

pedestrians, mount-up sidewalks that are 3.0m wide will be installed on both sides of roads as a 

general rule. What is more, 1.0m of sidewalks on the sides of roadways will be used as utility 

side strips. 

6) Median zones 

In the built-up areas along Acholi Road, which will be converted to a four-lane road, median 

zones consisting of median strips that are 1.5m wide and marginal strips that are 0.25m wide 
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will be installed in an effort to regulate the flow of traffic and improve traffic safety. 

 

The typical cross sections employed in this survey are shown in Fig. 2-2-6 and Fig. 2-2-7. 
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Source: Survey team 

Fig. 2-2-6 Typical cross section (1/2) 
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Source: Survey team 

Fig. 2-2-7 Typical cross section (2/2) 

 

The typical cross sections have been alloted to each route for the targeted roads as shown in Fig. 

2-2-8 based on the conditions along the roads and the traffic conditions observed in the field. 
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200 400m

 

                                   

Source: Survey team 

Fig. 2-2-8. Standard Section Allotment 



The Republic of Uganda 
The Preparatory Survey for the Project  

for Improvement of Gulu Municipal Council Roads in Northern Uganda   
 

62 
 

2-2-2-5 Pavement Design  

(1) Selecting the type of pavement 

The pavement on the roadways currently consists of basic bituminous surgface (DBST). Because of 

the routine traffic volume of the targeted roads and the frequency with which people enter and exit 

from the areas along the road, mixed asphalt pavement which offers superior durability and mobility 

will be adopted for this design. Interlocking block pavement will be used for the sidewalk pavement 

out of consideration for the laying and relocation of utility facilities. 

 

(2) Roadway pavement 

When it comes to the roadway pavement structure, a comparative review of designs based on 

Uganda’s Road Design Manual and Japan’s Guidelines for Pavement Design and Construction 

(Japan Road Association) was performed. As a result, it was confirmed that there is not a 

considerable difference between the two, and so a design based on the former was adopted. 

 

(3) Design training volume 

1) Design period  

The design period was established as shown in Table 2-2-16, and this was chosen based on the 

importance of roads and the reliability of the basic data used in the design. 

 

Table 2-2-16 Selection table for the pavement design period  

Design Data Reliability 
Importance/Level of Service 

Low High 

Low 10-15 years 15 years 

High 10-20 years 15-20 years 

Source: Road Design Manual Volume 3: Pavement Design, Part I: Flexible Pavements, MoWT, 2010 

 

The basic data used in the design consists of the traffic volume and the load bearing capacity of the 

roadbed. With regard to the load bearing capacity of the roadbed, this data is highly reliable because 

geological surveys were carried out. But since the traffic volume could potentially fluctuate 

depending on Gulu’s development status in the future, the thinking is that it would be safer to 

consider this data as not being very reliable. Based on the above, the design period for the pavement 

was set at 15 years. 

 

2) Design traffic volume 

The two types of existing data shown in Table 2-2-17 serve as data on the traffic conditions in the 

subject area. 
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Table 2-2-17 Usable existing data regarding traffic conditions  

No. Document name Route 
Year the traffic survey 

was implemented 

1 

Survey report from JICA’s Project for Rural 

Road Network Development in Acholi 

Sub-Region in Northern Uganda 

Kampala Road 

Andrea Olal Road 
2011 

2 
Results of a traffic survey for a World Bank 

road renovation project (USMID) 

Acholi Lane 

School Road 
2012 

Source: Survey team 

 

The current (2015) traffic volume approximated based on the two types of existing data mentioned 

above is shown in Table 2-2-18. 

 

Conversely, a survey team performed traffic volume surveys at three major intersections in the 

built-up areas of Gulu for each direction and by type of vehicle during peak times in the morning and 

evening. The average daily traffic (ADT) estimated from the results and the traffic volume at peak 

times is shown in Fig. 2-2-9.
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Total Estimated Total
Small Bus** Medium

Bus
Large Bus 2015 Traffic

#

Conversion Factor from "ADT" to "pcu"
 Flat 1.0 1.0 1.0 1.5 2.0 1.0 2.5 5.0 1.0 0.5
Rolling 1.0 1.5 1.5 3.0 4.0 1.5 5.0 10.0 1.0 0.5

Traffic Volume by Study

2012 JICA Study (2011 traffic)
a

Kampala Rd (No.1)
  ADT 982 1,764 105 6 13 147 154 33 9,132 12,336 16,170 2,299 14,635
  pcu (flat) 982 1,764 105 9 26 147 385 165 9,132 12,715 1,150 13,865
  pcu (rolling) 982 2,646 158 18 52 221 770 330 9,132 14,308 1,150 15,458

Andrea Olal Rd (No.5)
  ADT 1,065 1,714 227 13 60 635 48 32 8,006 11,800 15,467 3,601 15,401
  pcu (flat) 1,065 1,714 227 20 120 635 120 160 8,006 12,067 1,150 13,216
  pcu (rolling) 1,065 2,571 341 39 240 953 240 320 8,006 13,774 1,801 15,575

2013 US-MID Design (2012 traffic)
b

Acholi Lane
  ADT 161 160 121 23 0 36 123 0 911 1,535 1,880 525 2,060
  pcu (flat) 161 160 121 34.5 0 36 307.5 0 911 1,731 263 1,994
  pcu (rolling) 161 240 181.5 69 0 54 615 0 911 2,232 263 2,494

School Road
  ADT 170 173 124 23 0 45 122 0 620 1,277 1,564 484 1,761
  pcu (flat) 170 173 124 34.5 0 45 305 0 620 1,472 242 1,714
  pcu (rolling) 170 259.5 186 69 0 67.5 610 0 620 1,982 242 2,224

Notes:  * vans, pickups & 4WD
** minibuses and matatu
#
 Estimated Traffic by the Survey Team =  the traffic volume in survey year x growth rate in Table 3-12

Truck Trailer /
Semi-trailer

Motor Cycles,
Scooters

Pedal
Cycles

Name and Road / Study Saloon
Car/ Taxi

Light Good
Vehicle*

Buses Light Single Unit
Truck

Medium / Large
Single Unit Truck

                                    

Table 2-2-17 Existing data on traffic conditions and current (2015) traffic volume 

Sources: a.  The Project for Rural Road Network Development Project in Acholi Sub-Region in Northern Uganda, JICA, April 2012 

       b.  Final Detailed Engineering Design Report for the Priority Infrastructure Subprojects in Gulu Municipality, USMID, July 2013 
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 (1) Kampala Road / Acholi Road Intersection (2) Andrea Olal Road / Jomo Kenyatta Road Intersection (3) Awere Road / Bank Lane Intersection

AM Peak (08:30-09:30) AM Peak (08:30-09:30) AM Peak (08:30-09:30)

Estimated ADT Estimated ADT Estimated ADT

668 706 54% of Kampala Road 856 76% of Kampala Road 600 528 45% of Kampala Road

26 552 90 56 798 210 106 454 40

No.1/No.2 Acholi Road 32 Acholi Road J. Kenyatta Road 176 J. Kenyatta Road Bank Lane 34 Bank Lane

2,946 274 112 676 350 226 692 240 30 148

532 290 84

No.5/No.17 58 42 98

3,040 306 96 730 444 188 532 238 48 138

152 214 92

No.13/No.18 3,770 9,139 5,161 7,956 3,107 1,859

1,536 Estimated ADT Estimated ADT Estimated ADT Estimated ADT Estimated ADT Estimated ADT

23% of Kampala Road 56% of Kampala Road 31% of Kampala Road 48% of Kampala Road 19% of Kampala Road

Traffic  Volume (Veh/Hour) 136 616 544 Traffic  Volume (Veh/Hour) 68 638 134 Traffic  Volume (Veh/Hour) 104 396 50

0 - 100 Estimated ADT 0 - 100 840 Estimated ADT 0 - 100 630 550 Estimated ADT

101 - 300 101 - 300 101 - 300

301 - 500 100% 301 - 500 85% of Kampala Road 301 - 500 47% of Kampala Road

501 - 501 - 501 -

Note: Estimated ADT = AM Peak Hour Traffic Volume x 6.5

PM Peak (16:30-17:30) PM Peak (16:30-17:30) PM Peak (16:30-17:30)

Estimated ADT Estimated ADT Estimated ADT

532 562 54% of Kampala Road 748 766 74% of Kampala Road 584 520 54% of Kampala Road

18 468 46 52 504 192 130 422 32

No.1/No.2 Acholi Road 24 Acholi Road J. Kenyatta Road 192 J. Kenyatta Road Bank Lane 32 Bank Lane

2,350 232 88 530 382 256 564 276 38 132

80% 418 116 62

No.5/No.17 54 58 90

2,368 258 78 544 340 226 544 210 40 122

78% 126 56 80

No.13/No.18 3,920 8,592 5,776 8,864 3,888 2,032

1,482 Estimated ADT Estimated ADT Estimated ADT Estimated ADT Estimated ADT Estimated ADT

96% 24% of Kampala Road 53% of Kampala Road 35% of Kampala Road 54% of Kampala Road 24% of Kampala Road

Traffic  Volume (Veh/Hour) 126 484 420 Traffic  Volume (Veh/Hour) 74 516 126 Traffic  Volume (Veh/Hour) 108 398 50

0 - 100 Estimated ADT 0 - 100 676 716 Estimated ADT 0 - 100 564 556 Estimated ADT

101 - 300 101 - 300 101 - 300

301 - 500 100% 301 - 500 68% of Kampala Road 301 - 500 55% of Kampala Road

501 - 501 - 501 -

Andrea Olal Road Nehru Road Awere Road

NORTH NORTH NORTH

1,374 8,931 1,920 12,480 1,128 7,332

1,064

WEST 580 1,406 EAST WEST 794 1,224 EAST WEST 478 286 EAST

1,236 1,296 1,302

2,532 16,458 2,142 13,923 1,180 7,670

SOUTH SOUTH SOUTH

Kampala Road Andrea Olal Road (Awere Road)

(Andrea Olal Road) Nehru Road Awere Road

NORTH NORTH NORTH

1,094 8,752 1,514 12,112 1,104 8,832

WEST 490 1,074 EAST WEST 722 1,108 EAST WEST 486 254 EAST

1,012 1,030

2,042 16,336 1,392 11,136 1,120 8,960

SOUTH SOUTH SOUTH

Kampala Road Andrea Olal Road Awere Road

                                     

Fig. 2-2-9 Hourly traffic volume and estimated average daily traffic at peak times in the morning and evening 
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The decision was made to set the traffic volume for the routes targeted for the design based on three 

sources: the existing data, the recent traffic volume surveys, and the traffic information observed in 

the field. The current traffic volume for the roads heading in both directions were set as shown in 

Table 2-2-18 by taking the traffic volume of Kampala Road, which has the greatest traffic volume 

and serves as the core of Gulu, as the baseline. 

 

Table 2-2-18 Setting the current traffic volume for each route 

Division Function  Route name 

Estimated 

average daily 

traffic (ADT) 

Percentage when the traffic 

volume on Kampala Road is 

taken to be 100% 

1 North-south 

principal 

axis 

Kampala Road 16,000 100% 

Same as 

above 

Andrea Olal Road / Nehru Road / 

Gulu Avenue 

9,000 – 13,000 60% - 80% 

2 North-south 

secondary 

axes 

Awich Road / Queens Avenue, Keyo 

Road / Aliker Road, Labwor Road / 

Awere Road 

8,000 – 9,000 50% - 60% 

3 Other 

north-south 

routes 

Lagara Road / Coronation Road, 

Oliya Road 

3,000 – 5,000 20% - 30% 

4 East-west 

principal 

axis 

Acholi Road (CBD) 9,000 – 13,000 60% - 80% (including 

diverted traffic from the 

opening of ring roads via 

USMID) 

5 East-west 

secondary 

axes 

J. Kenyatta Road (CBD), Bank 

Lane, Acholi Road (CBD) 

6,000 – 9,000 40% - 60% 

6 Other 

east-west 

routes 

Market Street, Harley Road, Prince 

Road 

3,000 – 5,000 20% - 30% 

Source: Survey team 

 

For this project, this survey was performed in 2015, the detailed design and competitive bidding 

will be carried out in 2016, the construction work will take place from 2016 - 2018, and the 

operation start is anticipated for 2018, so the design target was set for up to 15 years down the road 

in 2032. The growth rate in the traffic volume over this time was set as shown in Table 2-2-20 by 

referring to the GDP growth rate from data from the Uganda Bureau of Statistics, which is shown in 

Table 2-2-19. 
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Table 2-2-19 Uganda’s GDP growth rate 

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Av. 

GDP 7.1 6.2 5.8 10.0 7.1 8.1 10.4 4.1 6.2 5.9 7.1             

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Av. 

GDP 5.8 10.0 7.1 8.1 10.4 4.1 6.2 6.4 3.6 4.7 6.6 

Sources: Statistical Year Book (2012; top), Statistical Year Book (2014; bottom), Uganda Bureau of Statistics 

 

Table 2-2-20 Traffic volume growth rate set for this project  

Period Growth rate 

2011 - 2027 7.0% 

2028 - 2032 5.0% 

Source: Survey team 

For the ESAL conversion factor per vehicle by type of vehicle (Vehicle Damage Factor: VDF), the 

numerical values used for a project to improve adjoining roads (USMID) shown in Table 2-2-21 

were used. 

 

Table 2-2-21 ESAL conversion factor per vehicle by type of vehicle (VDF) 

Vehicle Type VDF 

Small Bus 0.35 

Medium Bus 0.60 

Large Bus 0.75 

Light Single Unit Truck 0.35 

Medium / Large Single Unit Truck 3.30 

Truck Trailer / Semi Trailer 8.00 

Source：Final Detailed Engineering Design Report for the Priority Infrastructure 

 Subprojects in Gulu Municipality, USMID, July 2013 

 

The lane share for two-lane roads is 80%, and for the four-lane Acholi Road a directional factor of 

60% and lane share of 90% were applied. The design ESAL for each route classification and 

pavement design class were set as shown in Table 2-2-22. 

 

Table 2-2-22 Design ESAL for each route classification and pavement design traffic classifications 

No. 
Route 

classifications 
Route name 

Design 

cumulative ESAL 

(2018 - 2032) 

Estimated 

percentage versus 

Kampala Road 

MoWT 

pavement design 

traffic class 

1 North-south 

principal axis 

Kampala Road 10 million 100% T6 

Same as 

above 

Andrea Olal Road / Nehru 

Road / Gulu Avenue 

6 - 8 million 60% - 80% T6 

2 North-south 

secondary 

Awich Road / Queens 

Avenue, Keyo Road / Aliker 

5 - 6 million 50% - 60% T5 
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axes Road, Labwor Road / Awere 

Road,  

3 Other 

north-south 

routes 

Lagara Road / Coronation 

Road, Oliya Road 

2 - 3 million 20% - 30% T4 

4 East-west 

principal axis 

Acholi Road (CBD) 6 - 8 million 60% - 80% T6 

5 East-west 

secondary 

axes 

J. Kenyatta Road (CBD), 

Bank Lane, Acholi Road 

(Others) 

4 - 6 million 40% - 60% T5 

6 Other 

east-west 

routes 

Market Street, Harley Road, 

Prince Road 

2 - 3 million 20% - 30% T4 

Source: Survey team 

 

3) Sub-grade load bearing capacity 

The sub-grade load bearing capacity (design CBR) was calculated based on test pitting surveys on 

existing roads as shown in Table 2-2-23. 
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Unit：　％

No. Name of Road No. CBR CBR Average CBR Min. CBR Maｘ. Design Subｇrade Class

TP6 14.0
TP7* 5.0

14.0
TP7* 5.0

14.0
TP16 5.0

8.0
TP17 5.0
TP7* 5.0

14.0
TP7* 5.0

14.0
TP8 9.0
TP8 9.0
TP9 7.0
TP7* 5.0

14.0
TP8 9.0
TP8 9.0
TP9 7.0
TP9 7.0
TP10 4.0
TP7 5.0

14.0
TP8 9.0
TP8 9.0
TP9 7.0
TP16 5.0

8.0
TP15 3.0
TP15 3.0
TP14 6.0

7.0
TP16 5.0

8.0
TP15 3.0

Awere Rd. (CBD) TP15 3.0 3.0 3.0 3-4 S2
Awere Rd. (Others) TP14 6.0

7.0
TP13 8.0
TP16 5.0

8.0
TP15 3.0

17 TP8 9.0
TP15 3.0
TP9 7.0
TP14 6.0

7.0
19 Market St. TP14 6.0

7.0
20 Harley Rd. TP11 3.0 3.0 3.0 3-4 S2
21 Prince Rd. TP11 3.0 3.0 3.0 3-4 S2

Note: * Lowest CBR at TP7 in the laboratory report was corrected from 2% to 5% based on PI and LL data.

6.5 6.0 5-7 S3

18 Bank Lane 6.7 7.0 5-7 S3

S2

Jomo Kenyatta Rd.
(CBD)

6.0 3.0 3-4 S2

13
7.0 6.0 5-7 S3

14 Oliya Rd. 5.3 3.0 3-4

12 Labwor Rd. 5.3 3.0 3-4 S2

11 Aliker Rd. 5.3 3.0 3-4 S2

10 Keyo Rd. 5.3 3.0 3-4 S2

9 Queens Ave. 8.0 7.0 5-7 S3

8 Awich Rd. 9.3 5.0 5-7 S3

7 Gulu Ave. 5.5 4.0 3-4 S2

S3

Acholi Rd. (Others) 8.0 5.0 5-7

6 Nehru Rd. 8.0 7.0 5-7 S3

5 Andrea Olal Rd. 9.3 5.0 5-7 S3

1 Kampala Rd. 11.0 5.0  5-7 S3

4 Coronation Rd. 8.0 9.0 8-14 S4

S3

3 Lagara Rd. 9.3 5.0 5-7 S3

2 Acholi Rd. (CBD) 8.0 5.0 5-7

Table 2-2-23 Calculations of the design CBR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) Weather classifications in the subject area 

The degree of damage suffered by pavement is significantly impacted by the amount of 

precipitation in the region where the road is situated, so the weather of the subject area will be 

taken into consideration when selecting the pavement structure. The subject area receives an annual 
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Road Name

Traffic
Class

Subgrade
Class

Surface
Course

Binder
Course

Base Course
（Mechanically
Crushed Stone）

Sub-base Course
(Crusher Run)

Selected
Materials
(Marram)

Remarks

1 Kampala Rd. T6 S3 50mm 50mm 200mm 250mm
2 Acholi Rd. (CBD) T6 S3 50mm 50mm 200mm 250mm

 - do - (Others) T5 S3 50mm 200mm 300mm
3 Lagara Rd. T4 S3 50mm 175mm 275mm
4 Coronation Rd. T4 S4 50mm 175mm 175mm
5 Andrea Olal Rd. T6 S3 50mm 50mm 200mm 250mm
6 Nehru Rd. T6 S3 50mm 50mm 200mm 250mm
7 Gulu Ave. T6 S2 50mm 50mm 200mm 225mm 200mm Selected Layer
8 Awich Rd. T5 S3 50mm 200mm 300mm
9 Queens Ave. T5 S3 50mm 200mm 300mm
10 Keyo Rd. T5 S2 50mm 200mm 250mm 200mm Selected Layer
11 Aliker Rd. T5 S2 50mm 200mm 250mm 200mm Selected Layer
12 Labwor Rd. T5 S2 50mm 200mm 250mm 200mm Selected Layer
13 Awere Rd. (CBD) T5 S2 50mm 200mm 250mm 200mm Selected Layer

 - do - (Others) T5 S3 50mm 200mm 300mm
14 Oliya Rd. T4 S2 50mm 175mm 225mm 200mm Selected Layer
17 Jomo Kenyatta

Rd.(CBD)
T5 S2 50mm 200mm 250mm 200mm Selected Layer

18 Bank Lane T5 S3 50mm 200mm 300mm
19 Market St. T4 S3 50mm 175mm 275mm
20 Marley Rd. T4 S2 50mm 175mm 225mm 200mm Selected Layer
21 Prince Rd. T4 S2 60mm Overlay

Notes: 1. * Based on Chart D1 of Volume 3: Pavement Design of Road Design Manual of MoWT (2010)
           2. ** CBR of the selected layer, Murram from Borrow Pit, shall be more than 15%.

design Condition Pavement Structure*
Road

Number

amount of precipitation of 1,000 - 2,000mm and has been deemed to be a very rainy (wet) region. 

As such, Chart W1 Wet Regions from the MoWT’s Road Design Manual shall apply. 

 

5) Selecting the pavement structure  

For the traffic volume and roadbed load bearing capacity, their design classes were specified as 

shown in Table 2-2-24 and Table 2-2-25 via their respective design ESALs and roadbed design 

CBR values.  

Table 2-2-24 Traffic class via design ESAL 

Traffic Design Designation 

Traffic Ranges (Million 

ESAs) 

T1 T2 T3 T4 T5 T6 T7 T8 

< 0.3 0.3-0.7 0.7-1.5 1.5-3 3-6 6-10 10-17 17-30 

Source: Road Design Manual Volume 3: Pavement Design, Part I: Flexible Pavements, MoWT, 2010 

Table 2-2-25 Roadbed load bearing capacity class via design CBR 

Subgrade Class Designation 

Subgrade CBR Ranges 
(%) 

S1 S2 S3 S4 S5 S6 

2 3-4 5-7 8-14 15-29 30+ 

Source: Road Design Manual Volume 3: Pavement Design, Part I: Flexible Pavements, MoWT, 2010 

Based on the above, the plans for the pavement structure for each route are shown in Table 2-2-26. 

When the roadbed load bearing capacity is of the S2 class, then the uppermost part of the roadbed 

will be replaced with select materials (murram materials that can be gathered from the vicinity 

around Gulu). 

Table 2-2-26 Pavement structure for each route 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Survey team 
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無着色（自然色）

Interlocking Blocks (t=60mm)

Foundation Sand (t=30mm)

Crusher-run Base (t=100mm)

CBR>45%

出典：調査団

着色

Interlocking Blocks (t=80mm) Asphalt Concrete Surafce (t=50mm)

Foundation Sand (t=20mm) Asphalt Concrete Binder (t=50mm)

Aggregate Base (t=150mm) Aggregate Base (t=200mm)

CBR>80% CBR>80%

Crusher-run Subbase (t=200mm)

CBR>45% Crusher-run Subbase (t=200mm)

CBR>45%

6) Sidewalk pavement 

Ordinary sections 

Interlocking pavement will be adopted out of consideration for the fact that there are lots of 

pedestrians on the sidewalk pavement, it is ideal to have a clear division between roadways and 

sidewalks, and because it can be partially dug up when laying utilities in the future. Since Uganda 

does not have any standards pertaining to interlocking pavement, Japanese design standards will be 

adhered to and the structure shown in Fig. 2-2-10 shall be applied. 

 

 

 

 

 

 

 

Fig. 2-2-10 Pavement structure for sidewalks and its application 

 

Vehicle entrances/exits 

The interlocking pavement of sidewalks where people drive light vehicles onto them is shown in 

Fig. 2-2-111. In order to clearly specify the difference between ordinary sidewalks and the sections 

people drive vehicles on for traffic safety reasons, colored interlocking blocks will be used for the 

latter. What is more, bus parking places, gas stations, and other entrances and exits for heavy 

vehicles will have an asphalt mixture surface layer and a two-layer binder course structure. 

 

 

 

 

 

 

 

Entrance/exit for light vehicles   Entrance/exit for heavy vehicles 

Source: Survey team 

Fig. 2-2-11 Pavement structure at vehicle entrances/exits on sidewalks 

 

 

                                                  
1 Guidelines for Interlocking Block Pavement Design and Construction, Japan Interlocking Block 
Pavement Engineering Association, July 2000 

Uncolored (natural color) 

Source: Survey team 

Colored 
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2-2-2-6 Drainage Facility Design  

2-2-2-6-1 Rainwater Drainage System  

Surface drainage (rain water) in the project area collects in L-shaped gutters at the ends of roads. It 

is then discharged into safe existing rivers or water channels outside the project area via U-shaped 

gutters, transversal bedded culverts across roads, flumes, and other facilities set up together with 

sidewalks. Fig. 2-2-12 shows a drainage network that includes cross section divisions for street 

gutters and transversal bedded culverts, as well as outlet heads (drainage outlets). 

 

2-2-2-6-2 Discharge of Storm Sewage 

(1) Calculating the discharge of storm sewage 

The rational runoff formula was used to calculate the discharge of storm sewage. 

Q=1/3.6 * C x I x A   or   Q=1/3.6 * C * I * a 

Q: Outflow (m3/sec) 

C: Runoff coefficient - Table 3-3 

I: Rainfall intensity (mm/h) 

A: Catchment area (km2), a: Catchment area (m2) 
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Fig. 2-2-12 Drainage network  



The Republic of Uganda 
The Preparatory Survey for the Project  

for Improvement of Gulu Municipal Council Roads in Northern Uganda   
 

74 
 

(2) Establishing the rainfall intensity and concentration time 

The rainfall recurrence interval was set at ten years by the MoWT’s Drainage Design Manual. 

Through the curve in the rainfall intensity and duration (concentration time) set in a hydrology 

survey, the time it takes water to reach the drainage facility from the furthest point in each route 

catchment area region (inlet time: t1) and the time it takes to pass through side gutters, transversal 

bedded culverts, flumes, and so on to reach the planned runoff point (flow time: t2) were 

approximated, and the rainfall intensity was established in response to this. 

 

 t = t1 + t2 

 t: Concentration time 

 t1: Inlet time 

 t2: Flow time - Setting the drainage basin and calculating the catchment area 

 

This was calculated for each route based on satellite imagery and topographical surveys. Owing to 

the mixed land use, an approximate structural area ratio was used to reflect this in the catchment 

areas. 

 

(3) Run-off coefficient 

The runoff coefficient was calculated for each route based on satellite imagery and the results of 

topographical surveys of the subject area. The runoff coefficient that was adopted is shown in 

Table 2-2-27. 

 

Table 2-2-27 Runoff coefficient for the ground surface 

Ground surface type Run-off coefficient Values used 

Road surface Pavement 0.70 – 0.95 0.90 

Commercial area Downtown 
Regions neighboring the 
downtown 

0.70 – 0.95 
0.50 – 0.70 

0.70 
 

Residential area Residential area with 
little intervening land 
Residential area with lots 
of intervening land / 
gardens 

0.65 – 0.80 
0.30 – 0.50 

0.70 
0.40 

Greenery Athletic field 
 Fields and farms 

0.20 – 0.35 
0.10 – 0.30 

0.30 
0.20 

Source: The runoff coefficient was excerpted from the Road Engineering Guidelines, Japan Road 
Association. The values used are from a survey team 

 

(4) Outflow 

The design outflow into each drainage outlet calculated based on the above conditions is shown in 

Table 2-2-28. 
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Table 2-2-28 Design flow volume 
Drainage 

outlet number* 
Catchment area Water flow course 

Concentrati
on time 

Rainfall 
intensity 

Design 
outflow 

Notes 

  (m2) (Road No.) (min) (mm/h) (m3/sec) (Runoff destination) 

1(L) 18,800 No.2->No.3->No.4 10 198 0.36 To USMID U-Ditch 

1(R) 17,900 No.2->No.3->No.4 10 198 0.73 To USMID RCP 

2(L)-South 44,700 No.1->No.5->No.6 
 ->No.7 

10 198 1.65 To Box-Culvert 
No.1 
 (Up-stream) 

2(R)-South 97,960 No.1/No.2->No.5->No.6 
 ->No.7 and 

11 192 3.56 To Box-Culvert 
No.1 
(Down-stream) 

    No.8->No.9 / No.10/ 
No.11-> No.18->No.7 

        

2(L)-North 7,200 No.7 10 198 0.26 To Box-Culvert 
No.1 
 (Up-stream) 

2(R)-North 27,100 No.20->No.7 13 180 0.80 To Box-Culvert 
No.1 
(Down-stream) 

3(L)-South 41,100 No.10->No.11->No.18-> / 
No.12->No.13 

10 198 1.50 To Box-Culvert 
No.2 
 (Up-stream) 

3(R)-South 70,900 No.14->No.17->No.13 15 169 2.53 To Box-Culvert 
No.2 
(Down-stream) 

    No.12->No.13       

3(L)-North 32,200 No.13 15 169 0.65 To Box-Culvert 
No.2 
 (Up-stream) 

3(R)-North 11,200 No.20/No.23->No.7 13 180 0.27 To Box-Culvert 
No.2 
(Down-stream) 

4(R) 132,920 From USMID->No.2 
->No.16 

24 134 2.99 To Pece River 
through Open 
Channel 

5           No drainage work 

Note: * South means the southern side of Pece River and North means the northern side of Pece River. 

Source: Survey team 

 

2-2-2-6-3 Drainage Facility Plan 

(1) Drainage structure specifications 

Table 2-2-29 shows the types of drainage structures and the reasons for their selection. 
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Table 2-2-29 Drainage facility types and application  

Type Drainage structure 
specifications 

Purpose Notes 

Street gutter L-shaped street gutter 
Width: 300mm 

Collect water from road 
surfaces 

Uganda’s standard sections 
will be applied 

U-shaped gutters (lidded) 
Base widths: 500mm, 
600mm, 900mm, 1,200mm 

Collect water from L-shaped 
gutters and sidewalks 

Cast-in-place concrete 
(pipe culverts that are difficult 
to maintain will not be used) 

Transversal 
bedded culverts 
across roads 

Reinforced concrete pipes 
Diameters: 600mm, 
900mm, 1,200mm 

Horizontal/vertical cross 
sections for main roads and 
heavy vehicle access roads 

Due to the fact that there is 
minimal earth covering and 
enormous variance in the 
cement quality, full concrete 
types will be used 

Rain water 
containers 

Square shaped Locations connected to 
U-shaped gutters and 
transversal bedded culverts 

A square-shape will be adopted 
instead of a round one out of 
consideration for local 
construction abilities 

Drop structures 
(impermeable 
walls) 

Reinforced concrete walls These will be installed on the 
steep parts of longitudinal 
slopes where the flow velocity 
exceeds 3m/sec in an effort to 
reduce the flow velocity 

 

Rain water 
guides leading 
to drainage 
outlets 

Trapezoidal flumes (wet 
stone pitching) 
Base width: 1,000mm 

Leading from the end points of 
main roads to wastewater 
drainage outlets 

Reinforced concrete covers 
will be used on the access 
roads leading to villages, etc. 

River-crossing 
drainage 
structure  

Box culvert 
2,000mm x 1,000mm 
(Wide)          (Height) 

Pece River crossings Gulu Avenue and 
Awere Road 

Source: Survey team 

 

(2) Setting the drainage flow area 

The flow rate that can pass through the drainage facilities was calculated using the following 

formula. 

 

Passable flow rate: Q = A * V 

A：Flow area (m2) 

V：Mean velocity (m/sec) 

Manning formula: V = 1/n * R2/3 * I1/2 

n: Coarse soil coefficient (sec/m1/3) 

R (hydraulic radius)：A/P (m) 

I: Channel gradient 

 
The goal for the mean velocity of the gutters was set within the range of 0.6 - 3.0 m/sec for 

concrete structures and within the range of 0.6 - 1.8 m/sec for wet stone pitching structures. Drop 

structures (impermeable walls) were installed at sections with steep longitudinal slopes where the 
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flow velocity significantly exceeds these in order to control the flow velocity. 

 

2-2-2-7 Intersection Design  

(1) Intersection format 

Roundabout and level intersection (without signals) formats were adopted for the intersections. Due 

to the unstable supply of electricity in the local region and the difficulty of performing maintenance 

on them, the installation of intersections controlled by signals was put off as a future issue. 

Regarding the design of the roundabouts, since the MoWT does not have any clear standards for 

this, these were designed based on consultation and review materials from Japan’s Roundabout 

Review Committee (2013-2014), MLIT. General descriptions of the roundabout intersections are 

shown in Table 2-2-30. 

 

Table 2-2-30 General descriptions of roundabout intersections 
Number  Intersection name Current configuration Improvement plan 

1 Kampala Road / Acholi 
Road intersection 

Level intersection without 
signals 

Changed to a roundabout 
Median island diameter: 12m 
Outer diameter：27m 
Ring road width: 5m 
An apron (2m) will be installed at the median 
island to allow large buses to pass 

2 Andrea Olal Road / J. 
Kenyatta Road 
intersection 

Roundabout 
Median island diameter: 
11m 
Outer diameter：27 - 28m 
Ring road width: 7 - 8m 

The following improvements will be carried 
out. 
Median island diameter: 12m 
Outer diameter：27m 
Ring road width: 5m 
An apron (2m) will be installed at the median 
island to allow large buses to pass 

3 Awere Road / Bank 
Lane intersection 

Roundabout 
Median island diameter: 
11m 
Outer diameter：27 - 28m 
Ring road width: 7 - 8m 

The following improvements will be carried 
out. 
Median island diameter: 12m 
Outer diameter：27m 
Ring road width: 5m 
An apron (2m) will be installed at the median 
island to allow large buses to pass 

4 Gulu Avenue / Prince 
Road intersection 

Roundabout 
Median island diameter: 
18m 
Outer diameter：36m 
Ring road width: 8.5m 

This roundabout was installed from 2013-2014. 
Structural improvements will not be performed 
on it, but an asphalt mixture will be overlaid on 
the existing DBST pavement. 
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Source: Roundabout Review Committee, MLIT, (2013-2014) 

Fig. 2-2-12 Roundabout intersection structures 

 

(2) Installation of crosswalks and safety measures 

Field observations of locations where traffic accidents frequently occur were carried out with Gulu 

Municipal traffic police. According to these observations, there are dozen-some locations where 

traffic accidents frequently occur on the roads targeted by this survey. The majority of these involve 

accidents between vehicles and pedestrians at intersections, or accidents caused by motorcycle taxi 

(boda-boda) collisions or encounters. 

 

Therefore, crosswalks will be installed at major intersections out of consideration for securing a 

smooth traffic flow and for the safety of pedestrians, who are at the mercy of motorized traffic. In 

addition, speed bumps will be installed in an effort to forcibly control the speed of vehicles, 

particularly in urban areas (Fig. 2-2-13). The speed bump height in the MoWT Design Manual is 

10cm, but out of consideration for the fact that much of the traffic volume is from motorcycle taxis, 

and that the vast majority of female passengers sit with their legs out to the side, a height of 5cm 

was adopted instead. 

Taper 
Section 

Pedestrian  
Crossing 

Centre 
Island 

Traffic 
Island 

Priority 

Ring  
Road 

Apron 

Outer Diameter 

In/out flow 
point 
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Source: Survey team 

Fig. 2-2-13 Raised crosswalks at intersections (example of their application) 

Table 2-2-31 shows intersections where raised crosswalks will be adopted. 
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Table 2-2-31 Intersections where raised crosswalks will be installed 
No. Intersection name Notes 
1 No.1 (Kampala Road) / No.2 (Acholi Road)Intersection Roundabout 

Intersection with 
frequent accidents  

2 No.2 (Acholi Road) / No.8 (Awich Road)Intersection  
3 No.2 (Acholi Road) / No.10 (Keyo Road)Intersection  
4 No.2 (Acholi Road) / No.12 (Labwor Road)Intersection Intersection with 

frequent accidents  
5 No.2 (Acholi Road) / No.14 (Oliya Road)Intersection  
6 No.5 (Andrea Oral Rod) / No.17(J. Kenyatta Road)Intersection Roundabout 
7 No.6 (Nehru Road) / No.18 (Bank Lane)Intersection  
8 No.7 (Gulu Avenue)/ No.20 (Harley Road)Intersection Intersection with 

frequent accidents  
9 No.8 (Awich Road) / No.17 (J. Kenyatta Road)Intersection  

10 No.9 (Queen’s Avenue) / No.18 (Bank Lane)Intersection  
11 No.10 (Keyo Road) / No.17 (J. Kenyatta Road)Intersection  
12 No.11 (Aliker Road) / No.18 (Bank Lane)Intersection  
13 No.12 (Labwor Road) / No.17 (J. Kenyatta Road)Intersection Intersection with 

frequent accidents  
14 No.13 (Awere Road) / No.18 (Bank Lane)Intersection Roundabout 

Intersection with 
frequent accidents  

Source: Survey team 

 

2-2-2-8 Ancillary Facility Design 

(1) Road signs and road markings 

Road signs and road markings will be set in place in striving for safe and smooth road traffic. The 

standard pattern (Traffic Signs Manual, 2004, MOWHC) used within Uganda will be applied for 

the road signs and road markings. Table 2-2-32 and Table 2-2-33 show sections where both of 

these have been applied. 
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Table 2-2-32 Installation approach for road signs 

Type of sign Installation essentials  

Informational 
signs 

Information on direction, route name, 
major facilities, etc. 

Information that indicates the major public 
facilities in Gulu 

Roadside parking lanes 
Locations where roadside parking lanes have 
been installed 

Warning signs 

Presence of crossroads Four-way crossings and T-shaped intersections 

Narrowed road width Places where the roadway width narrows 

Intersections where speed bump-style 
facilities for reducing running speed will be 
installed 

Intersections where speed bump-style facilities 
for reducing running speed will be introduced 

Roundabout Roundabout intersection 

Frequent child crossings 
Around the entrances/exits to kindergartens and 
elementary schools  

Crosswalks Locations where crosswalks will be installed 

Regulatory 
signs 

Passing prohibited 
Straight sections and central city roads with large 
longitudinal slopes 

Parking prohibited 
Places where traffic flows into intersections and 
the environs around commercial streets 

Driving prohibited other than in the 
designated direction 

Places where it is necessary to prohibit vehicles 
from driving in particular directions in the 
vicinity around intersections 

Yield Exits from intersections to subsidiary roads 

Roundabout rotation direction Roundabout intersection 

Speed reduction  
Roads where people’s running speed tends to 
exceed the speed limit (50km/h) 

 

Table 2-2-33 Sections where traffic signs will be installed 

Type Installation location  

Traffic signs 
(Instructional signs) 

Median lines 
Full length (except sections where passing is prohibited 
or where central median strips will be installed) 

Lane boundary lines Places with multiple lanes 

Buffer zones Places where traffic flows into and out of intersections 

Stop lines 
Places where traffic flows out of intersections and 
where yield signs will be installed 

Crosswalks Locations where crosswalks will be installed 

Traffic signs 
(Regulatory signs) 

Passing prohibited 
－Locations with steep slopes with a longitudinal slope 

of 5% or greater 
－Central urban roads 

Passing sections for each 
traveling direction  

Places with multiple lanes at intersections 

Demarcation line 

Lane edge line 
All lines (except locations where road parking lanes 
will be installed) 

Changes to the roadway 
width  

Places where the roadway width changes 

On-street parking places Places where on-street parking lanes will be installed 

Source: Survey team 

 

(2) Roadside parking lanes 

When there is extra room in the existing road site width, then the plan is to install roadside parking 
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lanes that are 2m wide. The roads targeted for this are shown in Table 2-2-34. 

 
Table 2-2-34 Roadside parking lanes 

Road 
number 

Road name Direction 
Parking lane 

width* 
Notes 

1 Kampala Road  R (east side) 2.0m  

8 Awich Road R (east side) 2.0m Taxi Park entrance 

10 Keyo Road L (west side) 2.0m Taxi Park exit 

18 Bank Lane L (north side) 2.0m  

19 Market Street L/R (both 
sides) 

2.0m North entrance/exit for a new 
market  

Note: * includes the width of road shoulders and L-shaped gutters 
Source: Survey team 

 

(3) Access roads 

There are 127 alleys (which are mainly used as parking spaces) and entrances and exits to private 

land along the central urban parts of the targeted roads. Efforts will be made to improve access to 

these and to prevent illegal parking on side strips. For the access to these, structures that can 

withstand being driven on by light vehicles will be used. In addition, since vehicles compete with 

pedestrians here, interlocking blocks with a different color from those of ordinary sidewalks will be 

used for the sake of traffic safety. 

 

(4) Facilities to control the speed of vehicles  

After the road improvements have been made through this project, it is conceivable that the running 

speeds of vehicles will increase considerably on long straight sections. As such, MoWT standard 

speed bumps will be installed on the eastern sections of Acholi Road and Jomo Kenyatta Road, as 

well as on Sir Samyuel Road, in an effort to curb speeding. 

 

(5) Controlling traffic using central median strips 

There are three intersections where accidents frequently occur on Acholi Road. As shown in Fig. 

2-2-14, the design calls for using central median strips on four-lane roads to control the traffic flow 

to prevent traffic accidents from occurring. 

 

(6) Installation of lighting and communication cable ducts 

Street lights will not be set in place as part of this project, but PVC pipes (JWWA K129 or a similar 

item) that are 300mm in diameter will be installed at major intersections to serve as power cable 

ducts out of consideration for the installation of such lights in the future. These will be buried at a 

depth where they will not interfere with the construction of street gutters and transversal bedded 

culverts. Two of these ducts will be jointly set in place to make it possible to lay communication 

cables and so that one can be used for the wiring to install traffic signals in the future. If a specific 
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plan for the manholes takes shape, then the concerned persons shall perform the installation. 

 

(7) Cutting down and planting of trees 

There are a total of 51 trees that are 20cm in diameter or larger on the road sites that must be cut 

down because they will hinder the road improvements. Most of these are pine trees. To replace the 

trees that are cut down, there are plans to plant trees along the river bed of the Pece River between 

Gulu Avenue and Awere Road. A list of said trees is shown in Table 2-2-35. 

 

Table 2-2-35 Trees that pose an obstacle 

No. Route name 
Diameter: 20 - 

50cm 
Diameter: 50cm 

or larger 
Notes 

1 Kampala Rd. 

2 Acholi Rd. 7 

3 Lagara Rd. 6 

4 Coronation Rd. 3 

5 Andrea Olal Rd. 

6 Nehru Rd. 5 1 

7 Gulu Ave. 
 

1 

The position of the sidewalk at the Harley 

Rd. intersection will be altered without 

cutting down the large evergreen oak tree 

there. 

8 Awich Rd. 2 

9 Queens Ave. 

10 Keyo Rd. 1 

11 Aliker Rd. 3 

12 Labwor Rd. 

13 Awere Rd. 3 1 

14 Oliya Rd. 

17 
Jomo Kenyatta Rd. 
(CBD) 

6 
  

18 Bank Lane 11 1 

19 Market St. 

20 Harley Rd. 

21 Prince Rd. 

Total 47 4 
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2-2-2-9 Replacing soft ground 

The results of the boring survey revealed that a soft ground that is roughly 1.0-1.5m thick exists in 

the embankment section (100m long) at the Pece River crossings at Gulu Avenue and Awere Road. 

The plan is to perform work to replace this weak foundation layer to prevent the subsidence of the 

road embankments and box culverts. The materials generated from removing the existing surface 

layer of pavement and base course materials will be used for the replacement materials. 

 

2-2-2-10 Retaining Walls 

Wet masonry retaining walls will be built in the following three locations in order to ensure the 

prescribed road width. Guard rails will be installed on the tops of the retaining walls to prevent 

falling. 

 

Table 2-2-36 Retaining wall work  
Route name Position Length Height Notes 

Bank Lane Left Hand Side between 
Coronation Road and Gulu 
Avenue 

60m 1.0m  

J. Kenyatta Road Left Hand Side between Aliker 
Road and Awere Road 

20m 1.0m Near J. Kenyatta Road/ 
Awere Road 
Intersection 

Awere Road Left Hand Side between  J. 
Kenyatta Road and Bank Lane 

20m 1.0m Near J. Kenyatta Road/ 
Awere Road 
Intersection 

Source: Survey team 

 

2-2-3 Outline Design Drawing 

The general drawings for each route based on the basic plans and design conditions indicated above 

will be shown at the appendix of this report. 

 

2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy  

(1) Temporary works  

Cross box culverts will be installed at Gulu Avenue (Road No. 7) and Awere Road (Road No. 

13) so as to ensure streamflow for crossing the Pece River. Since main lines will have to be 

excavated for the box culvert construction work, roads that allow for spot pipe removal will be 

installed owing to the determination that it will be difficult to interrupt the flow of traffic. 

These roads allowing for spot pipe removal will be built up using materials generated from the 

construction, and their pavement will consist of blacktop pavement such as DBST. The 

streamflow will be ensured via corrugated pipes and the like. In addition, since the construction 

will take place in the river channel area, sandbags will be used to protect the temporary roads. 

The risk of sudden flooding will be minimized by carrying out the construction work in the dry 
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season, when there is little river water. 

 

(2) Earthwork 

Since the main works will consist of road improvement work in an urbanized area, in essence it 

will not entail any large-scale changes to topographic features, such as filling or cutting. The 

earthwork needed for the main work will consist entirely of small-scale earthwork for the 

installation of the gutters, as well as the removal of the existing pavement and roadbed 

formation. Therefore, as a general rule the construction work will be carried out using 

machinery. The excavation of gutters will be carried out using excuvators, while the surface 

compaction will similarly be performed through a combination of excuvators and small rollers 

or tamping machines. Bulldozers, excuvators, vibrating rollers, and other machinery suited to 

the width of the roads under construction will be used for the removal of the existing pavement 

and roadbed formation. The reclaimed materials are good quality materials known locally as 

“murram” and were used in the base course for the existing pavement. They will be used as 

temporary materials and refilling materials and the like, thereby giving forethought to curbing 

the amount of surplus soil for disposal. 

 

(3) Concrete work 

Since there are no facilities that can supply ready-mixed concrete in the subject area or the 

surrounding regions, concrete will be produced using large-scale 0.5m3 mixers. A great deal of 

concrete will be needed so consideration will be given to procuring a concrete plant. But since 

the target structures are comparatively small-scale relative to gutters, and since it is envisioned 

that the construction work will be done using cast-in-place concrete as shown in “(4) Drainage 

structures,” it has been deemed appropriate to produce cement using mixer vehicles that can 

be counted on to have mobile power. The decision has been made to use domestically 

produced cement, and the aggregate will be produced in Kidere, which is located 

approximately 10km west of the local region, then hauled in. 

 

(4) Drainage gutter work 

Drainage gutters will be installed off to the sides of sidewalks at the border blocks between the 

sidewalk and the roadway. They will be lidded, U-shaped gutters between 500 - 900mm wide. 

The width applied will be determined based on the relationship between the runoff volume and 

conveyance force. As a unique feature of construction work in urban areas, there are numerous 

sections that will be driven over and there may be cases where it is necessary to avoid obstacles 

such as telephone poles. As such, it will be difficult to perform work on a certain cross section 

in succession, so the construction work will essentially be done by cast-in-place concrete. 
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(5) Box culvert work 

For the box culverts, excavation will be carried out after first diverting roadway traffic onto 

temporary roads, then they will be constructed using cast-in-place reinforced concrete. It was 

acknowledged from the results of a geological survey that there is a clay layer in the support 

foundation, and so there are concerns over settlement due to consolidation. Therefore, the load 

bearing capacity will be ensured by replacing the box culverts with a depth of 1.0m with higher 

quality materials. The river will be separated off from the work sections using sandbags and the 

like, thereby ensuring the safety and efficiency of the work. The concrete will be produced at 

the work site using 0.5m3 concrete mixers before being cast. 

 

(6) Asphalt pavement work 

Grading-adjusted crushed rock will be used for the subbase course material. Out of 

consideration for the impact on buried objects, one conceivable approach for this would be to 

thin the base course thickness by improving the cement or the like. But in Gulu there are some 

tenements that use water from shallow wells for their drinking water, so this will be used 

without any particular improvements in order to avoid affecting the water quality. The 

scattering and distribution of the subbase material will be performed using a 10t dump truck 

and motor graders (2.4 - 6.0m). For the surface compaction, 20t vibrating rollers will be used. 

For the subbase course material, the prime coat will be disseminated via a distributor, then 

asphalt finishers (2.4 - 6.0m) will be used to evenly spread out the mixed bituminous mixture. 

Adequate consideration will be given to managing the temperature of the bituminous mixture. 

The surface compaction will be carried out using vibrating rollers and pneumatic rollers. 

Moreover, if a surface course is planned then a tack coat will be dispersed over the binder 

course, then a bituminous mixture will similarly be evenly spread out and the surface will be 

compacted. 

 

(7) Interlocking pavement work 

In Uganda, interlocking pavement is a construction method that is commonly used in urban 

areas, and the same is true of Gulu. Therefore, the interlocking blocks will be procured locally. 

The thickness of the interlocking blocks will be 60mm in ordinary sections, and 80mm in 

sections that are driven over. This will consist of a structure in which 100 - 200mm of 

grade-adjusted materials has been laid for the base course, followed by the laying of 30mm of 

sand on top of this and then the arrangement of the interlocking blocks. The work will be 

carried out via human power. 
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2-2-4-2 Implement Conditions 

(1) Procurement of laborers 

The residents in the area around Gulu expect to earn a cash income from being hired to work on the 

main works for the project. Therefore, the decision has been made to hire Gulu residents to the 

utmost extent possible in the interest of promoting employment. The decision was also made to 

strive to adequately coordinate with local influential persons to ensure that the hiring is done 

equitably. 

 

According to Uganda’s Employment Act of 2006, the regulations and conditions for hiring laborers 

are as follows. Adequate consideration must be given to Uganda’s labor regulations and related 

laws for the hiring of laborers. 

 

  Working times:  8 hours per day, 48 hours per week 

  Overtime allowance: 1.5-times the normal hourly rate for weekday overtime, 

2.0-times the normal hourly rate for work on holidays 

  Retirement allowance: One to three months of salary  

  Termination notification period: 

For an employment period of 6 months up to 12 months: 2 weeks 

For an employment period of 12 months up to 5 years: 1 month 

For an employment period of 5 years up to 10 years: 2 months 

For an employment period of 10 years or longer: 3 months 

 

(2) Construction work structure for construction contractors 

The main works will be performed under the management of Japanese construction contractors 

through the use of construction contractors with a certain ability level and laborers residing in the 

area around the site. As for the construction contractors, the following personnel will be assigned to 

ensure appropriate construction management. 

 

 Project manager: Overall project management 

 Person in charge of accounting and administrative work: Accounting and labor 

management 

 Civil engineers (roads) 

 Civil engineers (concrete) 

 

What is more, two quality control personnel will be assigned to adequately ensure quality control. 

As to other construction contractors, Japanese engineers skilled in pavement, concrete form, and 

reinforcement bar work will be assigned, as will engineers skilled in machinery maintenance work, 
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for the following reasons. 

 

 Pavement / concrete form / reinforcement bars: Currently, in Uganda there is 

extremely scant awareness when it comes to finish quality. As such, it is necessary 

to maintain the quality required of a grant aid project through proper assembly and 

installation under the meticulous guidance of Japanese skilled workers. 

 Machinery: For the main works an aggregate production plant and asphalt plant will 

be introduced, and these will need to be assembled, installed, and dismantled. Since 

massive construction machinery will have to be operated under rigorous conditions, 

they will have to be properly inspected, repaired, and maintained to ensure they 

maintain their proper functionality in an ongoing manner. As such, machinery 

maintenance technicians must also be assigned. 

 

(3) Installation of an aggregate plant and asphalt plant 

For the main works, an aggregate production plant and asphalt plant will be introduced, and these 

materials will be produced locally. The plants will be assembled and installed, and for the former 

crushed rock sieves will be adjusted and grain size analysis will be performed, while for the latter 

density tests, dynamic stability tests, and so forth will be carried out. Adequate coordination will be 

carried out to ensure that the plants themselves are operating properly. 

 

(4) Schedule  

The six month period from May to October is generally considered to be the rainy period in the 

Gulu region. The peak of the rainy period is from July to August, during which the maximum 

rainfall is expected to be around 200mm/month. During the rainy period it is difficult to perform 

types of construction work for which special consideration must be given to moisture content 

adjustments and temperature management, such as roadbed construction and asphalt paving. 

Therefore, an efficient and reasonable schedule that takes the rainy period into consideration will be 

set up wherein these types of work will be carried out during the dry season as much as possible, 

and tasks like the production of precast members will be carried out in the rainy period.  

 

(5) Installation of a base camp 

The provision of a base camp is one of the items that the partner government is responsible for. As 

Gulu Municipal is the implementing agency for the main works, the plan calls for land owned by 

the municipal to be provided as a base camp as shown in Fig. 2-2-15. Consultations must be held 

with business operators over hooking up electricity and water supply to the base camp. But since 

the supply of electricity is extremely unstable in the Northern Region, which encompasses Gulu, 

the decision has been made to install generators (20KV × 2 units) to supply power to the field 
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office. As for telecommunications, since multiple telecommunications carriers are based in Gulu, 

this will be secured by concluding contracts with these companies over cell phone service and 

internet service. 

 

 

 

 

 

 

 

 

 

 

Fig. 2-2-15 Location of the base camp 

(6) Safety measures during the construction work 

Since the main works consist of road improvement work in an urbanized area, adequate safety 

measures must be taken to guard against accidents involving people, damage to tenement buildings, 

and so forth. Such measures will include permanently stationing supervisors, properly guiding 

pedestrians and automobiles, as well as clearly indicating the construction work sections by taping 

off the work zones.  In addition, measures will be taken to avoid problems, such as publicizing 

upcoming work zones and details in advance and excluding traffic that is not particularly necessary. 

 

(7) Environmental and societal concerns 

The following points must be kept in mind in light of the impact on the environment that 

performing the main works will have. 

 

 The wastewater and waste generated by the construction work will undergo proper 

treatment and disposal in order to avoid affecting the environment, as well as to reduce 

and mitigate this as much as possible. 

 Measures will be taken to reduce the dust and noise generated as a result of large vehicles 

passing by during the construction work, and in addition monitoring will be performed 

once a month to keep abreast of the situation in an ongoing manner. 

 

(8) Procurement of materials and equipment  

The primary construction materials needed for the main works include cement, aggregate, and 

asphalt. The cement will be procured through an agent in Kampala. Since there are no facilities in 
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the vicinity around Gulu capable of supplying aggregate in the quantities needed, the decision has 

been made to establish a new quarry in Kidere that will produce the aggregate. As for the asphalt, 

there are several agents in Kampala for this, and so it will be procured through them. However, 

since it will be difficult to procure modified materials for mixing the asphalt from Uganda and 

nearby countries, this will be procured from Japan. Construction machinery and the like will 

essentially be procured from Japan. 

 

2-2-4-3 Scope of Works 

The scope of the construction work alloted to the Japanese and Ugandan sides is shown below. 

 

(1) Scope of the construction work alloted to the Japanese side 

 Road improvement work (roadway paving, sidewalk paving, drainage facilities) 

 Sea and ground transportation of the equipment and materials procured from Japan to 

Uganda 

 Consultant work (handling the detailed design, preparation of the tender documents, and 

assistance with the tender work, as well as construction supervision) 

 Soft component work (road maintenance) 

 

(2) Scope of the construction work alloted to the Ugandan side 

 Securing the base camp site and hooking up its power, water supply, and sewage 

 Expedited customs clearance procedures and tax exemption measures for equipment and 

materials  

 Dispatch of project managers and their costs 

 

2-2-4-4 Consultant Supervision 

(1) Consultant work 

It is envisioned that the main works will be carried out via a 30-month loan. The consultants will 

assist with the detailed design, preparation of the tender documents, and the tender work through a 

consultant contract after it has been signed by the E/N and G/A. They will also carry out 

construction supervision after concluding contracts with the construction contractors. In addition, 

for the main works soft components are also planned on the theme of road maintenance to ensure 

that appropriate management can be carried out after the construction ends. 

 

1) Preparation of the detailed design and tender documents  

Based on the survey drawings and boring surveys from the preliminary design, the 

consultants will perform more detailed field surveys and prepare detailed design documents. 

In addition, they will prepare the documents needed for the tender work, and hold 
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consultations with Uganda over their content to gain their approval. 

2) Assistance with the tender documents  

The consultants will help Uganda with announcing the tender, prequalifications, distributing 

the tender documents, receiving the bids, and analyzing and evaluating them. They will also 

offer advice regarding the contract negotiations between Uganda and the business operator 

awarded the contract. They will also be present for the conclusion of the construction 

contract between the two parties.  

 

3) Construction supervision 

In Japan, the consultants will undertake the approval procedures for the approval documents 

submitted by the construction contractors. Locally, the consultants will provide assistance to 

Uganda with holding meetings prior to the start of the work, and will offer instructions to 

and supervision of the construction contractors related to the transportation of equipment 

and materials. In addition, they will also undertake process control, quality control 

(including quality inspections performed by the construction contractors), and material 

management in regards to the construction of facilities. Quality control workshops are 

scheduled to be held twice for the main works. 

 

What is more, the construction supervisors will report on the monthly construction progress 

and so forth to the persons concerned on the Ugandan side and to the JICA Uganda Office, 

and will undertake the necessary coordination and consultations. 

 

4) Soft components 

The consultants will transfer technical knowledge via soft components for road maintenance 

in order to ensure the facilities are maintained in good shape after the hand-over. The details 

of this are shown in “2-2-4-7 Soft Component (Technical Assitance) Plan.” 

  

(2) Survey and design structure  

A survey and design structure comprised of personnel who are familiar with grant aid programs 

will be established, centered mainly around those personnel who took part in the cooperation 

preparation survey, in order to carry out the survey and design smoothly. The personnel for 

handling the surveys and design, preparing the tender documents, and assisting with the tender 

work, and the sharing of roles between them, are shown below. 

 

[Survey / design] 

1)  Work manager / road plan: Supervision of the detailed design  

2)  Engineer 1: Detailed design regarding roads and pavement 
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3)  Engineer 2: Detailed design regarding gutters and box culverts 

4)  Construction procurement plan / cost estimation: Cost estimation of the planned price for 

the construction order and confirmation of the procurement information  

 

[Tender-related 1] 

1) Work manager / road plan: Receive approval for the content of the detailed design and 

provide support for everything related to the tender 

2) Engineer 1: Explanation of the details of the detailed design related to roads and drainage 

structures to the partner government 

3) Tender documents: Preparation, announcement, and expression of interest for the 

construction contract documents, etc. 

 

[Tender-related 2] 

1) Work manager / road plan: Support related to the tender 

2) Preparation of tender documents: Receive and respond to questions, support related to the 

tender 

3) Tender document assessment: PQ examination 

4) Handling additional work for the tender: Handling client reports, refusals, etc. 

 

(3) Construction supervision structure  

Construction supervision will be carried out by resident personnel by taking the construction details 

and scale of the main works into consideration. Civil engineers who have experience with grant aid 

projects will be dispatched for the construction supervisors. Moreover, the work managers will be 

dispatched at critical points in the construction stage to coordinate the work and supervise the 

construction. In addition, the people in charge of the construction materials, drainage gutters, 

structures, and pavement will be dispatched at the start of their construction work and at critical 

points, and spot supervision will be carried out to ensure that technical problems do not arise during 

the construction. 

 

For the main works, the plan is to hold quality control workshops in order to ensure stable quality. 

The work managers will be dispatched for the quality control workshops, and will hold exchanges 

with the persons concerned from the Ugandan government, construction companies, consultants, 

and so forth. The necessary information will be shared and necessary corrective actions will be 

taken. The personnel related to construction supervision and their roles are shown below. 

 

1) Work manager: Coordination and technical management related to every aspect of the 

work, quality control workshops 
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2) Resident supervisor: Routine management pertaining to the schedule and quality, monthly 

reports, design changes (as needed)  

3) Spot supervision 1: Technical management support related to the construction materials 

and plant operation 

4) Spot supervision 2: Technical management support related to concrete gutters 

5) Spot supervision 3: Technical management support related to box culverts (structures) 

6) Spot supervision 4: Technical management support related to asphalt paving 

7) Completion inspection: Final inspection work prior to the hand-over of routes targeted for 

improvements that have been completed 

 

In addition to the Japanese engineers mentioned above, construction supervision engineers 

comprised of local employees who will assist the resident managers, as well as office boys who will 

perform various tasks at the management office, will also be assigned. 

 

2-2-4-5 Quality Control Plan 

The consultants will give instructions on performing analyses, tests, and so forth on the following 

items to the construction contractors regarding the construction of the facilities, and will reflect the 

results in quality control. 

 

Table 2-2-37 Analysis and test methods regarding quality control  

Type Test item Test frequency Test method UNRA 

1. Soil properties     

 

Physical test 

 Unit weight, specific 
gravity, grain size 
distribution, optimum 
moisture content, PI, 
etc. 

✓ 

2. Concrete      

(1) Test mixing Fine aggregate grain 
size analysis 

Each mix 
proportion 

Sieve method  
✓ 

 Coarse aggregate grain 
size analysis 

Same as above 
Sieve method  

✓ 

 Chlorine ion 
concentration test 

Same as above 
Quantab method 

 

 Compressive strength 
test 

Same as above 
7-day and 28-day 
strength  

✓ 

(2) Cast-in-place Slump test Once a day  ✓ 

 Chlorine ion 
concentration test 

Once every two 
weeks 

Quantab method  
 

 Compressive strength 
test 

Once a day 
7-day and 28-day 
strength  

✓ 

3. Base course     

 Physical test  Unit weight, specific 
gravity, grain size 

✓ 
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distribution, optimum 
moisture content PI, 
etc. 

 Density test One spot every 
20m 

Sand replacement or RI ✓ 

 Proof rolling As needed   

4. Asphalt     

 Repair CBR As needed Pavement handbook ✓ 

 Aggregate abrasion 
test 

As needed 
Los Angeles 

✓ 

 Aggregate shape test As needed Pavement handbook ✓ 

 Softening point test As needed JIS K2207  

 Penetration test As needed JIS K2207  

 
Density test 

One spot every 
20m 

Sand replacement or RI 
✓ 

 
Dynamic stability test 

One spot every 
20m 

 
 

5. Reinforcement 
bars 

  
 

 

  Each purchase Mill sheet check  

 

Regarding the testing machines, since UNRA’s Gulu branch has a laboratory, this will be used for 

general tests such as physical tests. No other testing machines are to be found in the construction 

region aside from these, so other machines will be brought by the construction contractors. 

 

2-2-4-6 Procurement Plan 

(1) Procurement plans for construction materials 

The local procurement plan and procurement plan from Japan and third-party countries to be used 

for the main works are shown below. 

1) Cement 

There are two cement companies in Uganda: Tororo Cement Ltd. and Hima Cement Ltd. 

Their domestically produced cement is generally used for small-scale structures. For the 

main works, only the drainage structures use concrete, so domestically produced cement 

will be procured. Conversely, in general the box culverts are of a higher relative 

importance than the gutters. Therefore, the plan is to use cement made in Kenya for the 

box culverts. The Kenyan cement will be procured from an agent in Kampala. 

2) Aggregate/crushed rock 

There are not any rocky mountains capable of supplying this quantity nearby required for 

the main works, so it would have to be hauled in from Kampala. If this were to be done, it 

would have to be hauled roughly 350km, which would considerably run up the costs. 

Therefore, the decision was made to develop a new crushed rock factory in Kidere, which 

is roughly 10km away. A development permit from the National Environment Management 

Authority (NEMA) will be needed to develop this, and as the implementing body MoWT 
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is currently going through the procedures for this with NEMA. The expectation is that this 

will be issued prior to the announcement next year. Through the advance quality checks, it 

has been confirmed that this is extremely hard rock with a score of roughly 20% on the Los 

Angeles abrasion test. 

3) Reinforcement bars 

The reinforcement bars that will be used in the field are imported goods, and since there 

are several suppliers in Kampala that can provide the quantities needed, these will be 

procured locally. 

4) Lumber 

The lumber used for things like the concrete form will be procured from a vendor in Gulu. 

5) Embankment materials  

The embankment materials will be collected from Laroo, which is roughly 3.8km to the 

northeast of Gulu. 

6) Sand 

Sand will be collected from Pago (Siri River), which is approximately 74km north of 

Gulu. Pago is an existing sand pit for which a development permit has already been 

received, and it has been recognized as having a sufficient quantity. 

7) Asphalt and modified materials  

The asphalt that will be used for the main works will be straight asphalt and modified 

asphalt. There are several suppliers of straight asphalt in Kampala, so this will be procured 

locally. As for the modified materials, since it will be difficult to procure modified 

materials from Uganda and nearby countries, this will be procured from Japan. 

8) φ300 PVC pipe 

PVC pipes (φ300) will be installed at road cross sections for the laying of lifelines in the 

future. The PVC pipes will be procured from a supplier in Kampala. 

9) RC concrete pipes (φ600, φ900, φ1,200) 

The wastewater from the gutters will be sent across streets via RC concrete pipes at road 

cross sections and led to drainage outlets. RC concrete pipes are commonly made in 

Uganda, so for the main works they will be procured via a supplier in Kampala. 

 

Based on the above, the sources of construction materials have been compiled below. 

 

Table 2-2-38 Sources of main construction materials  

Construction materials  Uganda Japan  Third-party 

country 

Summary 

Cement ✓    

Aggregate/crushed rock ✓    
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Reinforcement bars ✓    

Lumber ✓    

Embankment materials  ✓    

Sand ✓    

Asphalt ✓    

Modified materials  ✓   

PCV pipe (φ300) ✓    

RC concrete pipes ✓    

 

(2) Procurement of construction machinery 

The construction machinery that will be used in the main works will essentially be procured from 

Japan. The reason for this is because there are not any sound construction machinery rental 

operators in Kampala or the surrounding areas around the construction site. However, the decision 

has been made to use rental equipment for any temporary shortages resulting from machinery 

maintenance or the like, but the structure for this will consist of the bare minimum without 

including any spare machinery. The sources for construction machinery are shown in the list below. 

 

Table 2-2-39 Construction machinery sources  

Construction machinery, etc. Uganda Japan 
Third-party 

country 
Summary 

Excuvators  ✓  0.8m3, 0.45m3 

Bulldozers  ✓  15t, 20t, 32t 

Motor graders  ✓  3.1t 

Vibrating rollers  ✓  20t 

Pneumatic roller  ✓   

Dump trucks  ✓  10t 

Sprinkler trucks  ✓   

Asphalt finishers  ✓  2.4 - 6.0m 

Distributors  ✓  2,000L 

Aggregate production plant  ✓  200t/h 

Asphalt plant  ✓  100t/h 

Compressors  ✓   

Generators  ✓   

Tampers  ✓  60 - 80t 

Plates  ✓   

Line markers  ✓  2.0L/m 
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(3) Transportation plan for construction materials 

1) Construction materials procured from Japan  

The only materials that it is envisioned will be procured from Japan are the modified materials 

for the asphalt. These will be shipped by sea from Japan to the Port of Mombasa in Kenya. The 

materials will be packaged by being packed into containers. It is estimated that for their transport 

route, it will take approximately 5 weeks to travel from major ports in Japan to the Port of 

Mombasa. After being unloaded in the Port of Mombasa, the materials will be shipped overland 

through Kenya to Gulu in Uganda. The route from the Port of Mombasa to Gulu consists of 

paved roads and is in good condition, so there should not be any particular problems with 

transportation. 

 

2) Materials from third-party countries  

For the main works, it is not envisioned that any materials will be procured from third-party 

countries. 

 

(4) Transportation plan for construction machinery 

Excuvators, bulldozers, trucks, vibrating rollers, finishing machines, and other heavy construction 

machinery that cannot be loaded into containers will be transported by being loaded and shipped 

individually. As for construction machinery that cannot move on its own, such as the aggregate 

production plant, asphalt plant, generators, and compressors, these will be packaged by being 

packed into containers and transported by sea. After that, they will be unloaded and hauled to Gulu 

in semi-trailers. It is estimated that it will take about 1.5 months from the time they are shipped 

from major ports in Japan until they reach Gulu.  

 

2-2-4-7 Soft Component Plans 

(1) Need to introduce soft components 

The Gulu Municipal Government will be in charge of maintaining the roads improved through 

this project. The Gulu Municipal Government has mainly dealt with DBST for asphalt paving, 

and it does not have sufficient experience with maintaining the mixed asphalt pavement 

planned with this project. Therefore, there is a strong need to incorporate soft components 

aimed at Gulu’s Engineering Department to ensure that the roads are properly maintained after 

the project is completed. 

 

(2) Objective of the Soft component 

Technical knowledge was transferred to the MoWT on the Vehicle Intelligent Monitoring 

System (VIMS), which is a system for determining road conditions using IT, through the 

District and Urban Roads (DUR) Mapping and Roads Database Project that was implemented 
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through support from Japan. Conversely, the actual repair work in Gulu will be carried out 

either through direct management or by being outsourced to the private sector. Therefore, when 

it comes to soft components, the processes for everything from preparing road inventory maps 

to performing the repair work will be enhanced. This will be done because the project must be 

carried out with the target of “Enabling the counterpart to prepare systematic road maintenance 

plans and select appropriate repair work.” 

 

(3) Soft component results  

The following results are anticipated. 

 To enable the counterpart to prepare and update road inventory maps using the technical 

knowledge transferred, such as VIMS. 

 To enable the personnel of the Gulu Engineering Department to prepare systematic road 

maintenance plans. 

 To enable the counterpart to select appropriate repair methods for asphalt paving. 

 

(4) Soft component activities plan 

The activities plan (draft) is shown in Table 2-2-40. 

 

Table 2-2-40 Soft component activities plan (draft) 

Results  

Contents of activities  

Impleme

ntation 

resources  

 

Tangible 

outcomes, 

etc. 

Required 

skills/line of 

work  

 

Current technical level and 

required technical level Target 

group 

 

Implement

ation 

method  
Current 

technical level 

Required 

technical level 

 

1. Preparing 

inventory 

maps of 

Gulu roads 

Japanese 

side 

Road 

engineering 

― ― ―  Experts 

1.5MM 

― 

Ugandan 

side 

Road 

engineering 

Unclear on 

how to prepare 

and use 

inventory 

maps 

They must 

learn how to 

prepare and 

update 

inventory maps 

using the 

technical 

knowledge 

provided by 

technical 

experts in past 

years, and 

understand 

their 

connection 

with road 

maintenance 

plans 

Gulu 

Engineering 

Department 

personnel  

(Personnel 

overseeing 

USMID) 

Lectures 

and 

practical 

training  

MoWT 

personnel  

2 people 

× 1.0MM 

Inventory 

map of 

Gulu roads 
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2. Preparing 

systematic 

road 

maintenance 

plans 

 

Japanese 

side 

Road 

engineering 

― ― ―  Experts 

1.5MM 

― 

Ugandan 

side 

Road 

engineering 

Since the 

counterpart 

handles repairs 

after the 

deterioration 

actually 

appears, it is 

not making 

efficient use of 

its budget. 

The 

counterpart 

must become 

capable of 

using road 

inventory maps 

to prepare 

medium-term 

road 

maintenance 

plans. 

Gulu 

Engineering 

Department 

personnel  

(Personnel 

overseeing 

USMID) 

Lectures (Direct 

managem

ent) 

Gulu road 

maintenanc

e plan 

 

3. Selecting 

appropriate 

repair 

methods  

 

Japanese 

side 

Road 

engineering 
― ― ―  

Experts 

(lectures) 

1.0MM 

Experts 

(practical 

training) 

1.0MM 

― 

Ugandan 

side 

Road 

engineering 

Experiece on 

bitouminous 

paving except 

DBST is 

missing 

 

The 

counterpart 

must 

understand 

multiple repair 

methods and 

be able to 

select the 

appropriate 

method. 

Gulu 

Engineering 

Department 

personnel  

(Personnel 

overseeing 

USMID) 

Lectures 

and 

practical 

training  

(Direct 

managem

ent) 

Gulu road 

maintenanc

e plan 

 

4. Preparing 

Gulu 

maintenance 

guidelines 

 

Japanese 

side 

Road 

engineering 

― ― ―  Experts 

1.0MM 

― 

Ugandan 

side 

Road 

engineering 

A consistent 

process from 

preparing road 

inventory 

maps to 

performing 

repair work 

has not been 

established. 

The 

counterpart 

must 

understand the 

consistent 

process up 

through road 

repairs that 

encompass the 

above skills 

and organize 

them into 

guidelines. 

Gulu 

Engineering 

Department 

personnel  

(Personnel 

overseeing 

USMID) 

Workshops (Direct 

managem

ent) 

Gulu road 

maintenanc

e guidelines 

 

 

(5) Implementation schedule (draft) 

The implementation schedule of the above mentioned activities are shownin “2-2-4-6. 

Implementation Schedule”. 
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2-2-4-8 Implementation Schedule 

It has been determined that this project will take roughly 30 months on the whole. The progress 

implementation schedule is shown in Table 2-2-41. 

 

Table 2-2-41 Project implementation progress schedule (draft) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

E/N, G/A ▼

Consultant Agreement ▼

Detail Design,/Tendering Documents

Tendering preparation duration

Tendering & Contract ▼

Construction

Soft-Components

2016 2017 2018

 
 

2-3 Obligation of the Reciepent Country 

Uganda is responsible to handle the following items for the implementation of this project. 

(1) General items related to Japanese grant aid projects  

 Securing sites to serve as material and machinery storage sites and work sites 

 Securing sites for the construction of worker's lodging houses and other facilities   

 Undertaking expedited customs clearance procedures for materials and machinery 

transported from Japan  

 Exempting or bearing customs duties, national taxes, and all other charges imposed in 

Uganda in relation to the procurement of materials and machinery and the supply of labor 

by Japanese citizens 

 Facilitating the entry to and departure from Uganda and necessary matters during the stay 

of the Japanese citizens providing their labor for this project in order for them to carry out 

their work 

 Properly and efficiently maintaining and operating the facilities improved through this 

project 

 Bearing the costs for people in charge of this project on the Ugandan side 

 Bearing the advance costs related to exemptions of customs duties, consumption tax, etc. 

(2) Items unique to this project  

The Ugandan side should carry out the following items prior to the start of construction or before 

the day it is publicly announced. 

 Removing facilities and tenements that will be affected by the construction  

 Removing lifelines (telephone poles, road lighting, water supply and sewage systems, and 

telecommunications) that will interfere with the construction  

 Providing and leveling construction yards 
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 Coordinating with Gulu municipal police (because the construction will take place in 

urbanized areas) 

 Obtaining environmental licenses related to the permanent works and quarry prior to the 

date of the public announcement 

 

2-4 Project Operation Plan 

While the contracting government agency for this project is the MoWT, the field site for 

implementation and maintenance is Gulu Municipal. The maintenance for after the project has been 

completed has been divided up into routine maintenance to be carried out every year and periodic 

maintenance to be carried out once every several years. 

 

(1) Inspection and maintenance needed every year (routine maintenance) 

 Cleaning and weeding within the road sites  

 Removing the sand, soil, and garbage that accumulate in the gutters and culverts 

 Repainting road markings 

 Repairing ancillary road facilities, such as road signs, curbs, etc. 

(2) Inspections and maintenance that need to be carried out once every several years 

(periodic maintenance) 

 Patching to be carried out at places where the pavement sloughs off (roughly once every 

five years) 

 Overlays in response to decreased pavement durability (roughly once every ten years) 

 

2-5 Project Cost Estimation 

2-5-1 Initial Cost Estimation 

The total project costs that will be needed to implement this project will come to 2,127 million yen 

including preliminary cost. The breakdown of costs for both sides based on the sharing of the cost 

burden between Japan and Uganda indicated above was estimated as follows by using the cost 

estimation conditions shown below. However, these amounts do not indicate the Grant Aid Limit in 

the Exchange Notes. The breakdown of the approximate project costs is shown in Table 2-5-1. 

 

[Cost estimation conditions] 

1) Time of the cost estimation: May 2015 

2) US dollar exchange rate:   1USD = 120.55 yen 

(average for the past three months starting from 

the end of April 2015) 

3) Ugandan shilling exchange rate: 1UGX = 0.0404 yen 

(average for the past three months starting from 
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the end of April 2015) 

1) Period for the execution of works: 22.5 months 

2) Other: This project will be implemented in accordance with the Grant Aid Guidelines of 

the Government of Japan. The approximate project costs shown in Table 2-5-1 do not 

show the maximum amounts that will be provided via the exchange note (E/N), and will 

be re-examined by the Government of Japan prior to the E/N. 

 

Table 2-5-1 Breakdown of the approximate project costs 

Project cost divisions 
Approximate project costs  

(million yen) 

(1) Construction costs Direct construction costs 1,190 

Shared temporary construction costs 259 

Site management costs 286 

(2) Administrative costs 148 

(3) Detailed design / construction supervision costs 133 

Soft component costs 17 

Preliminary costs (5%) 94 

Total 2,127 

Source: Survey team 

 

2-5-2 Costs Borne by the Ugandan Side 

The costs to be borne by the Ugandan side are shown in Table 2-5-2. 

 

Table 2-5-2 Costs borne by the Ugandan side 

Division Quantity Burden Charges（UGX） 
Yen Conversion Cost 

(Thousand） 

Social Environment 
Considerations （ Permanent 
Works） 

LM 49,504,950 2,000 

Social Environment 
Consideratins (Quarry) 

LM 2,000,000 81 

Social Environment 
Considerations (House 
relocation) 

2 Houses 1,299,960 52 

Relocation of utilities (Power) 5, 511m 633,765,000 25,604 

Relocation of utilities (Street 
light) 

11 No. 2,200,000 89 

Relocation of ulitilites 
(manhole cover adjustments) 

98 No. 294,000,000 11,878 

Removal of billboards 100 No. 20,000,000 810 

Compasation to the islamic 
cemetary 

LM 28,525,900 1,152 

Opening A/P, Commition of 
remittance 

LM 49,756,950 2,010 

Clearance of the tenporary 
Yard 

LM 25,000,000 1,010 

EIA implementation cost LM 200,000,000 8,080 
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Allotment of TAX by the 
Udandan side 

LM 1,015,446,000 46,640 

Cost to relocate the existing 
water pipe (incase of the 
NWSC Project delays) 

LM （2,500,000,000） (101,000) 

Total 
 2,321,498,760 

（4,821,498,760） 
99,406 

（200,406） 

Source: Survey team 

 

2-5-3 Operation and Maintenance Costs 

Table 2-5-3 shows the item and its cost for road maintenance after the completion and of the 

construction and handover. 

 

Table 2-5-3 Required maintenance cost after handover 

Division Contents 
Alotted cost
（UGX） 

Yen 
converted 

cost
（Thoussand 

Yen） 

Remarks 

Road maintenance required 
annyaly  
(Routine Maintenance) 

De-silting, 
Cleaing drainage,etc 

7,600,000 307 
Twice in a 
year 

Re-painting road 
marking 

15,750,000 636 
Once in a 
year 

Repairing the road 
fucilities 

53,154,475 2,147 
Once in a 
year 

Road maintenance required by 
each 5 years 
(Periodic Maintenance) 

Repairing pot-holes 17,960,950 726  

Road maintenance required by 
each 10 years 
(Road Rehabilitation) 

Overlay 359,219,000 14,512  

Annualized cost  116,018,565 4,686  
Source: Survey team 

 

Gulu municipal is the authority which has the responsibility to maintain the municipal roads. Since 

the municipal is disbursed approx. 40,000 to 60,000 thousand yen annually from the road fund, it 

could be determined that adequate maintenance can be carried out. 
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CHAPTER 3 PROJECT EVALUATION 

3-1 Pre-conditions 

Preconditions for implementation of this project are shown below. 

(1) Environmental and societal considerations 

Procedures related to the environment in Uganda are under the jurisdiction of the National 

Environment Management Authority (NEMA), which categorizes projects and issues permits. 

From the results of the screening by NEMA, this project falls under Category IV, and 

environmental impact assessment (EIA) is judged to be necessary. Therefore, it has been 

decided that the operator of this project, the Ministry of Works and Transport (MoWT), will 

carry out the procedures for EIA implementation. Advance confirmation with MoWT and 

NEMA confirmed that EIA implementation takes about 3 months, and issuance of an 

environmental permit takes about 4 months after the EIA is submitted. If this is applied to the 

project schedule, the EIA will be completed in December 2015, EIA submission to NEMA will 

occur in January 2016, and issuance of the environmental permit by NEMA will occur in April 

2016. Because the construction of this project is planned for September 2016, it appears 

possible to obtain an environmental permit before the public announcement. 

(2) Tax exemption 

A conference was held during the preparation investigation regarding the tax involved in the 

implementation of this project. The Ministry of Works and Transport (MoWT) confirmed that 

tax would be borne by the local authority (a budgetary provision). It was decided that concrete 

procedures would be advanced in consultation with the MoWT after the start of the project. 

Furthermore, with regard to this matter, specific items of taxation were listed in the Minutes of 

Discussion regarding the tax exemption clause of items borne by the local authority based on a 

new grant agreement in the preliminary design investigation of September 2015. After an 

explanation to the Uganda Ministry of Finance, doubt was raised regarding income tax, 

corporate tax, and fuel tax. The Ministry of Finance explained that there is an inconsistency in 

the interpretation of Ugandan national law regarding income tax and corporate tax that taxation 

is unavoidable because profits have been acquired in Uganda and could not sign the meeting 

minutes. Furthermore, there was also concern regarding the diversion of purchased fuels to 

other projects with regard to the fuel tax. Accordingly, after consultation with the local Japanese 

Embassy, an agreement was reached using listed content that is the same as an Exchange of 

Notes / Grant Agreement (content with specific listings deleted), and the agreement of the 

Ministry of Finance was obtained. 

After the preliminary design investigation, negotiations continued regarding specific tax 



The Republic of Uganda 
The Preparatory Survey for the Project  

for Improvement of Gulu Municipal Council Roads in Northern Uganda   

106 

exemption measures within the Uganda Ministry of Finance. As a result of a conference with 

the Ministry of Finance Undersecretary/Finance Bureau director on Friday, October 16, the 

Ministry of Finance indicated the following policy: in accordance with national law, contractors 

implementing the Japanese Grant Aid are obligated to pay corporate tax and income tax because 

profit is being earned in Uganda. On the other hand, to avoid suspension of the Grant Aid, this 

matter will be deliberated in the national assembly with the goal of national acknowledgment. 

This policy can be considered a decision that comes after wrestling greatly with risk of the 

Ministry of Finance alone determining a response that opposes national law. 

Later, at a cabinet meeting in Uganda on Wednesday, December 9, the decision for tax 

exemption measures was acknowledged, and it was determined that implementation would be 

borne by the local authority through the MoWT. However, in the future, it is important to pay 

attention to the inconsistencies of national law made clear by this series of discussions, 

including cases in other countries. 

The Minutes of Discussion are appended to the end of this document for reference. 

(3) Relocation of facilities 

There are electricity, water and sewer services, and communication facilities within Gulu city 

that will be relocated. Of these facilities, the water and sewer services will be relocated with the 

support of the Germany Reconstruction Finance Corporation (KfW). The communication 

facilities will be relocated by the operator themselves. The electricity facilities must be 

relocated using the Ugandan government budget. One billion Ugandan shillings have been 

secured for the financial year 2015/2016, and it has been determined that the relocation work is 

possible. 

(4) Free provision of construction yard 

After an explanation to a Gulu city administrative representative at the stakeholders meeting, it 

was agreed that land held by Gulu city will be provided free of charge for the construction yard. 

Currently, storekeepers who started business at the new marketplace (mall) established by the 

African Development Bank have moved temporarily to the planned land and opened shops for 

the construction term only, but the city is gradually suggesting migration to the new mall 

because the marketplace is complete. Relocation should be complete by September 2016, the 

date planned for the start of construction, and it has been determined that the construction yard 

will be provided for free without issue. 

To ensure safety during construction, the construction company must expressly regulate safety 

during construction in the construction plan. At the same time, full scale cooperation of Gulu 

city and the police is necessary. 
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3-2 Investments (responsibilities) of other parties necessary for achievement of the project 

master plan  

Investments by other parties are necessary for the manifestation and continuation of the effects of 

this project. 

1) To implement this project smoothly, it is necessary to secure the budget listed in table 2-5-2 

of this report before the start of construction. 

2) For smooth and appropriate implementation in the construction phases, interaction with the 

public is particularly important. Therefore, a Gulu Municipal Council Engineering 

Department staff member has been arranged as permanent manager. 

3) To implement maintenance appropriately after completion of this project, it is necessary to 

secure the maintenance work listed in "2-5-3 Operation and Maintenance Plan" of this report 

and the staff necessary for this, as well as the necessary yearly maintenance costs. 

3-3 External conditions 

The following external conditions must be satisfied for the manifestation and continuation of the 

effects of this project. 

1) Control of overloaded vehicles, targeting large vehicles, is taking place. 

2) After completion of the project, measures for illegal parking, running aground on 

sidewalks, and illegal stallholders are being implemented. 

3) Understanding and cooperation regarding this project has been secured from the Gulu 

Municipal Council, police, and Gulu city residents. 

4) After completion of the project, pavement and drainage facilities are maintained 

appropriately. 
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3-4  Project evaluation 

3-4-1 Appropriateness 

This section indicates the appropriateness of implementation of this project. 

Table 3-4-1 Appropriateness of project implementation 
Evaluation item Appropriateness 

1) Profiting population Those directly profiting from the repair of Gulu city roads are the 154,000 
residents of Gulu city. If the surrounding Gulu District is included, the total is 
approximately 930,000 people. This is equivalent to 2.5% of the country's 
population. Furthermore, because the project area is stopping-over point of 
an international main road, all 37.58 million residents of Uganda, as well as 
the residents of Kenya and Somalia, will profit indirectly from the 
implementation of this project. 

2) Promotion of economic 
growth 
/ Contribution to peace 
building 

Gulu city is the only base city in northern Uganda, and the economic effect 
from the servicing of the transportation facilities of Gulu city will be 
extremely large. Furthermore, because the area is an important transportation 
point connecting to an international corridor, this project can contribute to the 
smooth transportation of goods and benefit the users and residents through 
economic growth. Additionally, because of the civil war that has occurred 
over the last 20 years in the northern region, we expect that the 
implementation of this project will contribute to peace building in the 
northern area. 

3) Coordination with 
Parliamentary development 
projects 

In Uganda, Uganda Vision 2040 and NDP II aim for Uganda to become a 
middle-income nation through a reduction of the poverty rate and 
improvement in income, and road servicing is highly expected to spread the 
economic effect. Meanwhile, the Peace, Recovery and Development Plan 2 
(PRDP2) indicates that appropriate maintenance of district, urban and 
community access roads (DUCAR) in the northern region promote economic 
recovery and mitigate potential conflict drivers. This project will contribute 
to these objectives. 

4) Coordination with the 
support policies of Japan 

This project was proposed as a maximum-priority project in the master plan 
targeting the Acholi region implemented by Japan in 2012. In addition, 
“Peace building in Northern Uganda” and “Infrastructure improvement to 
achieve economic growth” are important areas in Japan’s Country Assistance 
Policy for the Republic of Uganda, and this project is in agreement with 
these policies. 

3-4-2 Effectiveness 

(1) Quantitative effects 

Table 3-4-2 shows the quantitative effects expected from the implementation of this project. 
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Table 3-4-2 Quantitative effects 

Index name 
Standard value 

(Achievement value for 2015) 
Target value (2021) 

[3 years after project completion] 
Flatness (IRI) (m/mm) 6.23 3 or less 

No. of traffic accidents (incidents) 26 13 or less 
Road closures (days per year) 7 0 

(2) Qualitative effects 

Considerable improvement of the flatness of road pavement and servicing of sidewalk 

pavement will result in a district with activity appropriate for a base city in the northern 

region. 

Traffic blockage due to road flooding in the rainy season will be eliminated, and access to 

public services and markets by road users and citizens will be secured year-round. 

Improvement of main intersections will increase traffic safety considerably for pedestrians 

and other vulnerable road users in particular. 

Repair of city roads will contribute to the strengthening and stabilization of physical 

distribution facilities connecting the northern region and the consumption area of Kampala, 

as well as with surrounding countries. 

Due to the content above, implementation of this project is highly appropriate and anticipated to be 

effective as well. 
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3 List of Parties Concerned in the Recipient Country 





List of Parties 

(1) MOWT Ministry of Works and Transport 

Eng. Alex. Okelo    Permanent Secretary 

Eng. Alex Onen    Principal Engineer (National Roads) 

Eng. Godfrey Magala   Engineer (Japan Desk) 

Eng. Busulwa Lambert   Engineer 

Eng. Drake Baggende   Engineer 

Eng. Charles Mutemo   Environmental Officer 

(2) MOF : Ministry of  Finance 

Ms. Maris Wanyena Commissioner, Development Assistance and 

Regional Cooperation Department 

(3) Gulu Municipality 

Mr. Francis Barabanewe   Town Clerk 

Eng. Terence Odonga   Municipal Engineer 

Eng. Christopher Otok   Engineer (Building) 

Eng. Christopher Lukwiya   Engineer (Electric) 

Eng. James Ocaka    Environmental Officer 

(4) Gulu District 

Ms. Dorothy M. Ajwang  Chief Administrative Officer (CAO) 

Dr. Paul Onek  Chief Administrative Officer 

Eng. Patrick Obwoya   District Engineer  

(5) UNRA: Uganda National Road Authority 

Eng. Ongon Justine    Director of Operations 

Eng. Joseph Otim    Regional Manager 

Eng. Jimmy Adwek Makmot   Gulu Station Manager 

(6) NWSC National Water & Sewerage Cooperation 

Dr. Adolf Spitzer    Senior Infrastructure Planner 

(7) USMID: Uganda Support Municipal Infrastructure development 

Eng. Ojuka Emmanuel Tom  Municipal Infrastructure Development Specialist 

Dr. Isaac Mutenyo   Program Coordinator 





4 Munities of Discussion 
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