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PREFACE 
 

 
 
Japan International Cooperation Agency (JICA) decided to conduct the preparatory 
surveyed on the Construction of  the bridges in Juba City in the Republic of South Sudan 
and entrusted  the survey to CTI Engineering International Co., LTD. (CTII). 
 
The survey team held a series of discussions with the officials concerned of the Republic 
of South Sudan, and conducted a field investigations.  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 to the 
enhancement of friendly relations between our two countries. 
 
Finally, I wish to express my sincere appreciation to the officials concerned of the 
Republic of South Sudan for their close cooperation extended to the survey team. 
 
 
April, 2016 
 
 

Akira NAKAMURA 
Director General 
Infrastructure and Peacebuilding 
Department 
Japan International Cooperation Agency 

 
 
 
  



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S-1 
 

EXECUTIVE SUMMARY 
① Country Overview 
The Republic of South Sudan (hereinafter referred to as " the RSS") with vast floodplain areas 
is located in the arid zones in Africa with elevations ranging from 366m above sea level (Eastern 
Equatoria State) to 1,293m above sea level (south-eastern section of Central Equatoria and Jonglei 
States). The land area of the RSS totals to 640,000km2 with a population reaching 11.91 million 
people as of 2014  (World Bank : WB).  
The climate which is influenced by the effects of the seasonal monsoon, has rainy season from May 
until October with an average annual rainfall of 1,000mm and dry season with negligible rain. The 
lowest average daytime (night time) temperature is 32°C (20°C) in July while the highest average 
daytime (night time) temperature is 38°C (24°C) in February. 
The RSS has abundant agricultural land due to much rainfall and is endowed with rich natural 
resources including water and forest resources. In particular, it has huge oil reserves with $13.7 
billion in oil revenue in 2013. On the other hand, the poverty level in the RSS is 50.6 % (WB 2009) 
while the human happiness index is the lowest in the world. It is also  recognized that to improve 
the non-oil revenue sources  such as agriculture, there  is an urgent need to encourage the 
development of such sources for the national economic policy due to overly dependence on oil 
revenues (98% of the national income is oil revenues: WB 2013). 

According to the Government of South Sudan (hereinafter referred to as "the RSS"), the GDP is 
$13.28 billion (WB 2014) with a per capita GDP of $1,115 (WB 2014). Moreover, the economic 
growth rate is 3.4% (WB 2014) with main items traded including crude oil exports, imports of 
machinery and equipment, industrial products, transportation equipment, and wheat flour. With the 
recent appreciation of the dollar, prices of commodities including food have risen internationally 
with a year-on-year rate increase of 47.3%  (WB 2011). On the other hand, some political tensions 
still continue such as the austerity measures in 2012 due to stop of oil production caused by the 
conflict with Sudan government and the aborted coup d’état attempt in December 2013 and led to 
the cease-fire agreement in January 2014, but the unstable situation is continuing as yet.. 
Considering the above conditions, the “South Sudan Development Plan 2011-2013” was 
formulated after the country’s independence last July 2011 focusing on “Governance”, “Economic 
development”, “Social and human development” and “Conflict prevention and security” as the four 
pillars of development. The policy objectives and priority programs were established for these 
pillars including “Governance” –accountability and administration, “Economic Development” – 
infrastructure development, natural resources development and other economic related 
development, “Social and human Development” – education, insurance and social security, 
“Conflict Prevention and Security” – rule of law and security. The plan is still in use with the 
extension approved up to 2016 and has been the pillar of the development.  
 
② Project Background and Outline 
The traffic in Juba city increases rapidly with a significant inflow of people after independence. 
The RSS is an inland country, which heavily depends on her neighboring countries for imports of 
goods.  The cargo unloaded in Mombassa Port in Kenya is transported to other areas of the RSS 
through Juba where the transport inter modal point is located. This means that the mitigation of the 
traffic congestion of Juba city not only contributes to the internal transport of Juba city but also to 
the interstate transport. 
The rehabilitation of road network in Juba city is under implementation by the Ministry of 
Transport, Roads and Bridges (MTRB). The work focused on the improvement of the roads in the 
city center and expanded to the outer city roads. As of 2015, there is 60km of the paved roads only.  
The rehabilitation works are contracted to local private contractors, however, reconstruction of old 
bridges remains to be carried out due to lack of technical capacity. These bridges create bottlenecks 
disturbing traffic flow of the entire city. Moreover, most of the bridges were constructed in the 
1970s and are hampered by deterioration due to their age. Bridges could hardly bear the volume of 
increased traffic as well as the increased traffic load required caused by the development. Therefore, 
there is an urgent need to rehabilitate the bridges and to reduce the bottlenecks in Juba city to 
ensure smooth transport of goods and economic development of the RSS.  
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In the situation mentioned above, the RSS requested for the development of bypass roads and the 
reconstruction of bridges in the city under the Japanese grant aid scheme. Both requests aim to 
moderate the traffic flow in town center of Juba city and enhance the national road logistic 
capability.  
In accordance with this request, the Government of Japan conducted the preparatory survey in 
March 2013 to study on requested items such as alignments, road classifications, road structures, 
bridge types, road standard cross sections, environmental procedures and natural conditions. The 
survey had been completed to the level of preparing the draft survey report with design and 
estimation works completed. However, the survey was abruptly suspended because of occurrence 
of the civil war causing security deterioration in December 2013. This survey recommenced upon 
recovery of the security. The survey concentrated the scope towards the reconstruction of bridges 
determined as the most prioritized project by the RSS. The survey conducted to analyze and assess 
the site change caused by erosion as well as the necessity of removal of obstructions. The 
assessment included the review of quantities of works required. Based on collection of the latest 
cost information, such information was also reflected to the latest cost estimation. 
 
③ Summary of the Project Findings 
The Japan International Cooperation Agency dispatched the Preliminary Survey Team from 
September 2015 to May 2016. The survey concluded to reconstruct bridges in Juba city as shown 
in the Table-1 under Japan’s Grant Aid to achieve the project purpose to smoothen the traffic in 
Juba city. Upon completion of the survey and with due consultation/agreement with the RSS, 4 
bridges were selected from the requested 10 bridges by the RSS in March 2011 (The survey was 
conducted on 13 bridges due to the final request by the RSS) 
 

Table -1   Project Summary 
Bridge No. Category Item Content Length 

1 Bridge RC bridge, Piled foundation Bridge width: 16.9m 15.0m 
Approach road 4 traffic lanes, Concrete pavement Lane width: 3.0m 

Sidewalk width: 1.7m 
88.0m 

  Total 103.0m 
4 Bridge RC bridge, Spread foundation Bridge width: 17.3m 11.5m 

Approach road 4 traffic lanes,  
Concrete pavement, 

Lane width: 3.0m 
Sidewalk width: 1.9m 

198.5m 

  Total 210.0m 
7 Bridge RC bridge, Piled foundation Bridge width: 17.3m 10.0m 

Approach road 4 traffic lanes, Concrete pavement,  Lane width: 3.0m 
Sidewalk width: 1.9m 

173.0m 

  Total 183.0m 
10 Bridge RC bridge, Spread foundation Bridge width: 14.8m 13.0m 

Approach road 4 traffic lanes  
Concrete pavement,  

Lane width: 3.0/2.5m 
Sidewalk width: 1.5m 

122.0m 

  Total 135.0m 
Total Total Bridge Length 49.5m 

Total Approach Road Length   581.5m 
Total Length 631.0m 

 
④ Project Implementation Schedule and Summary of  Project Costs 
The project duration for implementation includes 10.0 months for the detailed design and 36.0 
months for the construction of facilities. 
 
The estimated project cost is  about＿*＿Yen (Japanese side: ＿*＿Yen, South Sudan side: 8 
million Yen：US$66,100 ).  *: It is confidential. 
 
⑤ Project Evaluation 
Traffic flow bottlenecks exist connecting the existing bridge (single or double lanes) with a 4 lane 
road at both ends.  
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By implementation of this project, bridges and approach roads will be reconstructed in accordance 
with the current technical standards. By widening the entire stretch to 4 lanes, it will serve benefits 
not only to Juba city traffic flow but also for facilitation of international and domestic logistics. As 
a result, it encourages investments to Juba city and the RSS, the economic growth in the region, 
consolidation of peace, and further contribution to the poverty reduction. The project evaluation 
results as enumerated below justifies that the project is suitable under the Japanese grant aid 
scheme. 

 The national plan of post-independence " South Sudan Development Plan 2011-2013 " is 
now extended to 2016 and it is the pillar of the development. 
The plan focuses "Governance", "Economic development", "Social and human development", 
and "Conflict prevention and security" as the four pillars of development. It is possible to 
develop the safe, efficient and sustainable road network of Juba city by this project. Thereby 
supporting the development of the RSS, the economic growth in the region of Juba city, 
domestic and international logistics, investment promotion, consolidation of peace and even 
contribution to poverty reduction. 
The aforementioned corresponds to "Economic development" and "Social and human 
development” and “Conflict prevention and security" and therefore the project is consistent 
with the development plan. 

 The basic policy of Japan's ODA to the RSS is shown as follows. These points follow the 
history of South Sudan gaining independence in July 2011 after experiencing 2 civil wars 
since 1955 and JICA supports nation building based on the South Sudan Development Plan. 

1 ) Basic economic and social infrastructure upgrading, 
2 ) Alternative industrial development , 
3 ) Basic life and livelihood improvement , 
4 ) Support in accordance with the governance and security capacity building, 
5 ) Continued humanitarian assistance to internally displaced persons  

All 5 points are to provide assistance to support the consolidation of peace in the country. 
Therefore, this project is line with the policy of "Basic economic and social infrastructure 
upgrading “ 

 In the environmental and social considerations, there is no resettlement and land acquisition. 
Therefore, there is little negative impact. 

 There are no technical and financial challenges by the RSS to carry out daily maintenance 
works of bridges to be reconstructed in this project. 

 There is a necessity and advantages of using Japanese bridge construction technologies. In 
addition, it is possible to implement the project under the system of Japan's Grant Aid. 

 The traffic to Juba city from neighboring community residents is promoted after the bridge 
reconstruction. 

 By widening the bridge width from a two-lane or single lane to a four-lane, improvement of 
traffic flow is anticipated contributing to mitigation of traffic congestion in Juba city. 

 This project is intended to continue to the city development  following the development of 6 
bridges under the peace-building program and the Nile bridges construction under the 
Japan's Grant Aid. Implementation of this project will contribute to the trust -building 
between the two countries. 

 The slab floor of the bridge No.1 partly collapsed under the existing traffic load and  it was 
repaired in 2011 by the RSS. However, since the quality of the construction was poor, 
deterioration of concrete or the exposure of rebars were already found and there is a 
possibility to recurrent collapse very soon. Reconstruction of the bridges is able to avoid this 
risk at an earlier stage. 

 The structural strengths of other bridges have been greatly reduced due to ageing. All 
requested bridges become traffic bottlenecks due to narrower widths to approach roads. In 
addition, accidents such as vehicles falling off a bridge have occurred at the bottlenecked 
location. Reconstruction of the bridges is able to avoid this risk at an earlier stage. 
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Chapter 1  Background of the Project 
 
 
1-1 Background and Outline of the Japan Grant Aid Project 
 

Majority of the imported goods from Kenya and Uganda to Juba is transported through the existing Juba 
Bridge via Nimule Road, which is the only crossing point of the Nile River. Juba Bridge has been 
repeatedly rehabilitated due to overloading and crashes. Due to the importance and serious condition of 
the bridge, large vehicle traffic is being controlled one at a time. 

This causes transportation bottleneck and traffic congestion at the bridge even though the Nimule Road 
is a paved road by international standards. To solve the problem, the Project of the Construction of Nile 
River Bridge was commenced under Japan Grant Aid. On the other hand, rehabilitation of road in 
northern South Sudan is delayed due to the widely covered black cotton soil. The transport of goods 
relies mainly on the river transport from Juba via Nile River. In this aspect, improvement of the road 
network in Juba will also contribute to the development of the northern South Sudan. 

In Juba City, although the road has been gradually rehabilitated, the old bridges remain as bottlenecks 
causing traffic congestion due to limited road width and traffic load. 

With this situation, the RSS requested for a Japan Grant Aid for the construction of the Bridges in the 
city. The Project aims to smoothen the international transport by maximizing the profit of Nile River 
Bridge; to moderate the traffic flow in town center of Juba by connecting Nile River Bridge by Lologo 
Bypass; and to reduce the bottlenecks by reconstruction of the bridges. 

In March 2013, JICA started “The Preparatory Survey on the Project for Construction of Lologo 
Bypass and Bridges in Juba City in RSS” (hereafter referred to as“the previous survey”). The design 
and cost estimation was done and was created to prepare the Preparatory Survey draft report. However, 
it was temporarily suspended due to the worsening security on the civil war break out. The Survey was 
able to target the cost estimate for the project, after the reexamination of the construction bids to target 
city bridges with high priority, as based on the letter dated July 23, 2015, which was submitted by 
MTRB. 

In the request that has been proposed in the “previous survey” of this project, the Survey reviews the 
construction work quantity, the occupation of the stalls if necessary and confirm the exchanges in the 
site situation such as terrain changes due to erosion. The Survey is to collect the latest construction 
prices and review the cost estimate. 

The Survey was undertaken to confirm the scope of the project, the location of the bridges, road and 
bridge configuration, the natural condition as well as social and environmental concerns. The Survey 
resulted in the construction of the bridges in Juba City to smoothen the traffic flow in the city. With 
consultation with the authorities of RSS, the main scope of the Japan Grant Aid is concluded as follows: 

 Bridges Construction in Juba City 

 Approach Roads to the Bridges 
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1-2 Natural Condition 
(1) Weather Condition 

Juba is the capital city of South Sudan, which is 12km in north-south and 10km in east-west. The ground 
elevation differs from 450m to 600m.  In the east of the city, there is Mount Jubel Kujur at 744m high 
and in the west, the Nile River flows from south to north.  The Project is located at the center of the city.  

The annual rainfall is approximately 1,000mm with wet season from May to October. It seldom rains 
during the dry season. The average temperature of the day time is 32 ℃ in the lowest in July and 38℃ 
in the highest in February.  

The Cenozoic sedimentary rocks, sediment and sedimentary rocks of middle Paleozoic volcanic and 
granite constitute the stable land mass of Precambrian metamorphic rocks (basement rocks) covers 
surface or shallow layer, rocks are observed outcrop in places.  The stream sediments of alluvium or 
terrace deposits of diluvium are distributed in the low area near the White Nile River. 

(2) Topographical and Geotechnical Survey Result 

Geotechnical investigation and 
material investigation were 
conducted for proposed bridge 
locations during the study.  The 
dimensions of the structures 
expected for the compensation were 
measured during the Topographic 
Survey for reference of the 
environmental consideration study.  

Geotechnical Survey result is summarized in the Table 1-2-1.The ground water level at the bridge is 
observed 1.5m to 3.5m from the surface level.  

  

Table 1-2-1 Geotechnical Investigation Results 

Project Number Elevation Survey 
Depth 

Depth of 
bearing layer
（N>50） 

Remark 

Bridges 1 481.660 16 m 10 m Bridge 1 
4 461.839 11 m 5 m Bridge 4 
7 460.130 21 m 16 m Bridge 7 

10 475.039 10 m 5 m Bridge 10 
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1-3 Environmental and Social Considerations 
 

1-3-1 Environmental Impact Evaluation 
 

This Survey was conducted according to the ‘JICA Environmental and Social Consideration Guidelines 
(2010)’. The procedure of this study is shown in Figure 1-3-1. 

 

 

 

 

 

 

 

 

 

 

Figure 1-3-1 Procedure of the Environmental and Social Considerations 
 
The considerations of the Draft of Scoping and TOR, Prediction of Impact and Evaluation of Impact 
were surveyed and analyzed. Concerning the alternative analysis, the study team verified the relevance 
of environmental and social aspects including the comparison of Alternative Analysis (Including 
without project).  

  

Environmental and Social situation：Confirmation of land usage and natural environment 

Confirmation legal framework and organization：Regulations, policies and organization chart 

Draft of Scoping：Clarification of considerable item and evaluation method 

Preparation of TOR：Description of study item that make a short list by scoping 

Prediction of Impact：Description of the result of study based on scoping 

Evaluation of Impact：Evaluation of Environmental Impact 

Alternative Analysis, Mitigation Measure 

Environmental Management and Monitoring Plan 

Clarification of Cost, Budget, Implementing System 

EIA
/IEE study, preparation 

report 
 

Support Stakeholders M
eeting 
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1-3-1-1 Outline of the Project 
 
The 13 bridges requested by GOSS and the selected 4 bridges (No.1, No.4, No.7, and No.10) in this 
project are shown in Table1-3-1. And the selected bridges for the project are shown in Figure 1-3-2. 
 

Table 1-3-1 Outline of the Project 
 Bypass & 

Bridges 
River Payam Priority Outline 

 
Lologo 
Bypass 

－ 
Kator 
Rajaf 

○ 
Connecting road between 2 ring roads (C2&C3). 

Connect to New Nile Bridge for the future. 

Br. 1 Shuhada Lobuliet Kator ○ Repaired temporarily. 

Br. 3 Salam Lobuliet Kator ― No pavement. 

Br. 4 Albino Lobuliet Kator ○ Bottleneck (road is 2 lanes but bridge is 1 lane) 

Br. 7 Salakana Korbou Juba ○ 2 lanes road and paved. 

Br. 10 Kokora Korbou Juba ○ Collector road. Bottleneck and Decrepit 

Br. 11 Lukabadi Korbou Juba ― Collector road. Bottleneck and Decrepit 

Br. 17 Lodoro Lodoro Juba ― A part of C2. Condition is good. 

Br. 18 Korweliang 1 Korweliang Rajaf ― A part of C3. Impassable Road (without bridge) 

Br. 19 Korweliang 2 Korweliang Rajaf ― Broken pipe. Soil erosion (when it is heavy rain) 

Br. 20 Korweliang 3 Korweliang Kator ― Connecting C2 & C3. No pavement. 

Br. 21 Korweliang 4 Korweliang Kator ― Existing Lologo road. Bottleneck and Decrepit 

Br. 22 Saledo Saledo Juba ― A part of C2. Impassable road (without bridge) 

Br. 23 Kuwait Saledo Munuki ― Broken the culvert. Expecting resettlement. 

Remarks： 
①Rehabilitation of Bridges（RC, length 10～15m, 4 lanes） 

②Project proponent：MTRB (Ministry of Transport, Roads and Bridges, RSS) 

MOPI (Ministry of Physical Infrastructure, CES) 

③Final Bridges requested as Japanese Grant Aid Assistance is shown mark “○”. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Figure 1-3-2 Location Map and Photo of the Project site (Bridge No.4) 

Here is the bottleneck. 
Approach Road: 4 lanes 
Bridge: 1 lane 

Bridge No.4 
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1-3-1-2 Baseline of the Environmental and Social Condition 
 

Outline of Environmental and Social Condition that was obtained from the results of other studies and 
related information is shown in -2. 

Table 1-3-2 Baseline of the Environmental and Social Condition of the Project Sites1 
 Outline of Project Site 

O
ut

lin
e 

of
 

D
is

tri
ct

 

Project site is located Juba city, Central Equatria State, South Sudan. There are 2 payams at project site named 
Juba, Kator. Outline of those 2 Payams are as follows; 
 Juba Payam: consist center of old city area, Central Government, State Government, International 

Organization, Public Institution (Hospital, Schools etc.), Commercial area and Residential area. Population: 
77,000 (2005) 

 Kator Payam: there is the largest Catholic Church and big market named Konyokonyo. Residential area is 
extending around the Lologo community. Population 73,000 (2005) 
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Population of Juba City was 250,000 in 2005 census and has increased to an estimated 370,000 in 2011. Bari 
people originally live at residential area. Currently, there are over 10 ethnic groups in the area. 87% are Christian, 
13% are Muslim, and remaining is animist. Main economic activity is small. Commercial, transportation and public 
service are the main activities. Also a number of people work at International organizations and NGOs. Residential 
and Commercial facilities are mixed in the city, and new residential area has spread to west and south direction of 
Juba City. Concerning the basic infrastructure development, main road and access road have been degraded by rain 
and road shoulders were eroded. Main power source is from generator and there is a shortage in the amount of 
supply. Water supply and sewerage system has not been developed yet. Concerning the social service, Juba 
Teaching Hospital is the biggest hospital and there are 2 public hospitals, 7 clinics and 36 health centers. There are 
Juba University, Teacher Training Institution, 13 of which are Junior high schools and 36 elementary schools as 
educational institution. Juba is endemic to tropical malaria and yellow fever. There are many patients of diarrhea 
and typhoid. 
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Target area is located on the west side of Nile River shelving from west to east. West bank of river became 
floodplain and is flooded in rainy season. Character of Rock is classified as mainly metamorphic rock but is mixed. 
The average minimum temperature is 19.4-23.7C, the average maximum temperature is 31.5-37C, the average 
monthly precipitation 145-154mm in rainy season (May to October), 24.9-50.1mm in dry season (November to 
April). Main area of watershed is a small river such as Loblet and Koro Bou that flows to there. The small rivers 
are called Wadi that flow only in rainy season. Rain water doesn’t penetrate to underground and become flash flood 
in rainy season. A large amount of mud and waste inflow to these rivers. Concerning vegetation and ecosystem, 
rich forest and small wildlife have existed before civil conflict. There are mango, papaya and neem which is a 
useful tree in many places in the city. 

Po
llu

tio
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Consistency of dust is high because the ring road surrounding Juba and collector road in the city is unpaved, and 
there are sand and dust when vehicle pass or wind blows. The open burning of plastic and garbage is carried out on 
a daily basis; the occurrence of smoke is also persistent. Concerning water contamination, there is no water 
retention function to the ground and drainage system is not developed, sewage is retained in low lands, which is the 
cause of water-borne diseases. Large quantities of waste are dumped and are left at various parts of the city. 
Handling situation is poor. There are many wastes dumped into the river. The large amount of waste flows to 
lowlands near the airport. 

 
 
 
 
 
 
 
 
Bridge No.1 Area      Bridge No.4 Area           Bridge No.7 Area       Bridge No.10 Area 

                                                      
1 Refer to the Report of 「Juba City Water Supply System Improvement Plan」 (April 2010) 
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1-3-1-3 Environmental and Social Consideration Framework of RSS 
 

‘South Sudan National Environmental Policy’ and ‘Environmental Protection Bill’ are the main 
policies concerning Environmental and Social Consideration in South Sudan. The former has been 
approved by Parliament in March 2012, but the latter yet to be approved. MTRB sets ‘Environmental 
Guidelines for directorate of Roads and Bridges’ as environmental guidelines, but it has not been 
approved yet. The outline of these policies is as follows; 

(1) South Sudan National Environmental Policy, 2012 

This aims to properly protect and to sustainably use the natural environment and resources for present 
and future generations in Southern Sudan. The sectors of protection are: fisheries, forestry, wild life and 
tourism, agriculture, oil industry, trade, energy, mining, transport and road, housing, health, potable 
water, public hygiene etc. The common issues in these sectors, to be the subjects of policies are: natural 
hazard and desertification, dispute and environment, population growth and environment, gender and 
environment, wetland/river/lake. As an instrument to implement the above mentioned issues, 8 
environmental policies are proposed to be established: environmental registration, economic incentive, 
EIA, to cope as an organization, environmental education, environmental standards, 
regional/international cooperation, public investment and monitoring or evaluation.  

(2) Environmental Protection Bill (Draft), 2010 

Specifies (a) the members of administrations in the levels of ROSS, states, county, Payam and Boma, (b) 
process of environmental impact assessment, (c) consideration of the statement, (d) obligation of the 
proponent, environmental audit, (e) establishment of environmental standards of air quality, water 
quality, discharge, odor, noise and vibration, soil quality etc., (f) management of environment for water 
courses, community, mountainous areas, waste management, control of pollution, environmental 
restoration order and so on. The problem is that this bill is not yet authorized. A present there is no legal 
procedure that is authorized for environmental activities. After the approval, based on this bill, the 
administrative committee shall be set up and environmental standards shall be proposed immediately. 

(3) Environmental Guideline for directorate of Roads and Bridges, 2007 

This is the environmental guidelines for roads and bridge construction by MTRB and is also yet to be 
approved. This Guidelines details the activities to be done for protection of the environment in the stages 
of tender, design, construction, operation and maintenance for construction of roads or bridges, 
sampling materials camp preparation, etc. Also proposes checklists for identifying environmental 
impacts. This is a convenient manual, easy to understand, and can be followed even if the person is not 
familiar with environmental policies.  

(4) EIA/IEE Study Process 

EIA/IEE Study Process is described in Environmental Protection Bill (Chapter 7, Section 29-33). 
Though this Bill is not yet approved by parliament as mentioned in the above section, the EIA/IEE Study 
already implemented and followed this process according to the MOE staff. The flow of the EIA/IEE 
study process is shown in the following figure. Concerning the Environmental study of this project, two 
(2) studies have been conducted; one is EIA study for Lologo Bypass construction including 
resettlement and the other one is IEE study for Bridge construction. 
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Figure 1-3-3 EIA/IEE Study Procedure  
 
 
EIA and RAP study for Lologo Bypass construction and IEE study for Bridges construction were 
implemented as an outsourced activity of this project. The Study team has confirmed to MOE that IEE 
study was necessary for bridges construction because potential environment impact seems minimal. On 
the other hand, ESIA (Environmental and Social Impact Assessment) usually implemented at East 
Africa Region follows the same procedure same as the IEE, which includes environmental and social 
considerations.  This is the reason behind the conduct of an ESIA study for the bridges construction 
project. The Study team explained to MOE about this background and process of ESIA. MOE has 
agreed with the TOR drafted for EIA, ESIA and RAP at the 2nd Stakeholders meeting and also through 
site survey. 

  

Submission of Project Proposal and 
EIA or IEE Report 

Review by MOE/Committee 

(a) The project may 
have an impact on the 
Environment 
(IEE Level) 

(b) The project is likely 
to have a significant 
impact on the 
Environment 
(IEE Level) 

(c) The project will 
have a significant 
impact on the 
Environment 
(full EIA) 

EIR/EIE Study EIS Study 

Consultation by MOE/Committee 

Authorized and Issue of Environmental License 
by MOE 

Project Implementation 

Environmental 
Audit 

Environmental 
Monitoring 

Source：Environmental Protection Bill, 2010 and hearing based on the stuffs of Ministry of Environment 
＊ MOE: Ministry of Environment 
＊ EIR: Environmental Impact Review, EIE: Environmental Impact Evaluation, EIS: Environmental Impact Statement 
＊ EIR/EIE 
＊ EIA（Committee） 

In case of getting agreement 
of TOR, the procedure of the 
inner broken line is omitted. 
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(5) Organizational Structure of Ministry of Environment (MOE) 

Organizational chart of MOE is shown in the following figure. As of the survey period, the post for 
Undersecretary is unoccupied. In addition, MOE has plans to hire more staff to comply with the 
allocation of their budget. But still many positions remain vacant. 

 

 
Figure 1-3-4 Organization of MOE in RSS 

 
 
1-3-1-4 Comparison of Alternative Analysis (including without project) 
 

Alternative analysis for the City Bridges Construction is described in this section. 

1) Bridges Construction: Without Project 
Without project, sufficient width of the bridge will not be obtained and the bridge will always be a 
bottleneck. Hence, heavy traffic jam is expected at each bridge. In addition, it is expected that there 
will be increase in traffic accidents/road crashes, and air pollution and serious soil erosion in rainy 
season. 

2) Bridges Construction: Alternative analysis with Project 
Environmental and Social Impact is minimal due to use of existing right of way. 

Table 1-3-3 Comparison of Alternative 
Bridge No Impact Evaluation 

Br. 1 ○ It is possible to construct the bridge and approach road for Bridges Construction within the 
existing right of way 

Br. 4 ○ It is possible to construct the bridge and approach road for Bridges Construction within the 
existing right of way. 

Br. 7 ○ It is possible to construct the bridge and approach road for Bridges Construction within the 
existing right of way. 

Br. 10 ○ It is possible to construct the bridge and approach road for Bridges Construction within the 
existing right of way. 

○：No impact is expected △：Small negative impact is expected. 

Ministry of Environment 

Undersecretary 

Planning, Research & Training 

Administration, Finance & HR 

Wetland & Biodiversity 

Environmental Education & Information 

Environmental 
Management 

Environmental 
Compliance 

Climate Change 

Environmental Management 

EIA Committee Select 

EIA 
Approval 

Organization of EIA 
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1-3-1-5 Scoping  
Table 1-3-4  Scoping for Bridges Construction 

 
Items 

Evaluation 
Description Planning & 

construction Operation 
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1 Land Acquisition 
Resettlement B－ D Land Acquisition will not be expected. 

Involuntary Resettlement will not be expected at all sites. 

2 
Local Economies, such 
as employment, 
livelihood 

C D 
(Construction) Job opportunities will be increased during 
construction works. The works will disturb business of shops and 
gas stand. 

3 
Land use and 
utilization of local 
resources 

D D No adverse impact is expected due to renovation of existing bridges. 

4 
Social Institution such 
as local decision 
making institution 

D D No adverse impact is expected. 

5 
Existing social 
infrastructure and 
services 

C D (Construction) Difficulties of access to school will be expected at 
Br.4 site. 

6 Poor, Indigenous or 
Ethnic people D D No adverse impact is expected. 

7 Misdistribution of 
benefits and damages D D No adverse impact is expected. 

8 Cultural Heritage D D Cultural heritage does not exist. 

9 Local conflict of 
interest D D No adverse impact is expected. 

10 Usage of water and 
water Right D D No adverse impact is expected. 

11 Accident B－ B－ (Construction) It is likely to observe the traffic congestion. 
(Operation) It is likely to increase traffic volume. 

12 Sanitation B－ D (Construction) Because of increasing workers, sanitary condition 
will be worse. 

13 Infection diseases, such 
as HIV/AIDS D D No adverse impact is expected. 

14 Gender D D No adverse impact is expected. 

15 Children’s Right C D (Construction) It is likely that difficulty of access to school will be 
observed. 
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16 Topography and 
Geology D D Large scale of geological alteration will not be expected. 

17 Soil erosion D D No adverse impact is expected due to renovate of existing bridges. 
18 Groundwater D D No adverse impact is expected. 
19 Hydraulic Situation D D No adverse impact is expected due to renovate of existing bridges. 
20 Coastal Zone D D There is no coastal area. 

21 Fauna, Flora and 
Biodiversity B－ B－ (Construction) Removing of livestock and cutting trees will be 

necessary. 
22 Meteorology D D No adverse impact is expected. 
23 Landscape D D No adverse impact is expected. 

24 Global Warming B－ C/D 
(Construction) It is likely to increase GHGs by using machineries. 
(Operation) It is likely to decrease GHGs because of running speed 
up. Extent of impact is unknown. 

Po
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25 Air Pollution B－ C/D 
(Construction) It is likely to increase gas emission and dust by using 
machineries. (Operation) It is likely to decrease gas emission 
because of running speed up. 

26 Water Contamination D D No adverse impact is expected. 

27 Soil Pollution B－ D (Construction) Oil spillage from machineries or vehicles is likely to 
occur. 

28 Waste B－ D (Construction) It is likely to generate waste such as concrete, surplus 
soil and cutting trees. 

29 Noise and Vibration B－ C/D 

(Construction) It is likely to generate noise and vibration by using 
machineries. (Operation) Noise and vibration will be decreased 
because constructed pavement can keep the vehicles smooth driving 
on the road. 

30 Ground subsidence D D No adverse impact is expected. 

31 Odor B－ D (Construction) It is likely to generate odor such as gas emission by 
using machineries. 

32 Bottom Sediment D D No adverse impact is expected. 
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A+/-: Significant positive/negative impact is expected 
B+/-: Positive/Negative impact is expected to some extent 
C: Extent of impact is unknown (A further examination is needed, and the impact could be clarified as the study progress. 
D: No impact is expected 
 
1-3-1-6 TOR for the Environmental and Social Survey 

Table 1-3-5  TOR for the Environmental and Social Survey 
 Items Site Survey Items Method of Survey 
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1 
Involuntary 
Resettlement 
Land Acquisition 

 Confirmation of Land Acquisition 
 Eligibility, Valuation, Compensation for loss 

(Entitlement matrix) 
 Organization and responsibilities, Cost and 

Budget 
 Community Participation 

 Collect and Analyze information 
 Interview / hearing survey 
 Site survey 
 Meeting and Discussion with SHs, 
Payam leaders and target people Market 
price Survey 

2 
Local Economies, such 
as employment, 
livelihood 

 Confirmation of opinion and 
acknowledgement of shop owner  Hearing (Target people) 

3 
Land use and 
utilization of local 
resources 

 Confirmation of Land use condition  Hearing/Site survey (Confirmation of 
the location of houses and shop etc.) 

4 
Social Institution such 
as local decision 
making institution 

 Confirmation of existing local groups  Hearing (village leader etc.) 

5 
Existing social 
infrastructure and 
services 

 Confirmation of social infrastructure (School, 
hospital, church etc.)  Site survey / utilize satellite photo 

6 Poor, Indigenous or 
Ethnic people  Confirmation of presence of refugees  Hearing (village leaders) 

7 Misdistribution of 
benefits and damages  No need for physical site survey  No need to physical site survey 

8 Cultural Heritage  No need for  physical site survey  No need to physical site survey 

9 Local conflict of 
interest  No need  for  physical site survey  No need to physical site survey 

10 Usage of water and 
water Right  No need for physical site survey  No need to physical site survey 

11 Road crashes 
 Confirmation of the number of traffic accident 

and reason. 
 Refer to prediction of traffic volume 

 Hearing (Police etc.) 
 Collect and analyze information 

12 Sanitation  Confirmation of location of enable latrine  Site survey and hearing 

13 Infection diseases such 
as HIV/AIDS  No need for physical site survey  No need to physical site survey 

14 Gender  No need for physical site survey  No need to physical site survey 

15 Children’s Right  Confirmation of the location of school  Site survey and hearing (teachers and 
family members) 
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16 Topography and 
Geology  Collection of Topography and Geology data  Correct and analyze information 

17 Soil erosion  Confirmation present condition affected by 
flood  Site survey, check with eyes 

18 Groundwater  No need for physical site survey  No need to physical site survey 
19 Hydraulic Situation  No need for physical site survey  No need to physical site survey 
20 Coastal Zone  No need for physical site survey  No need to physical site survey 

21 Fauna, Flora and 
Biodiversity 

 Confirmation of the amount of livestock 
(roughly) and grazing place. 

 Confirmation of the amount of cutting trees, 
species and place. 

 Refer to the result of RAP (Replacement cost 
Survey) 

 Predicted condition (during operation) 

 Site Survey and hearing (villagers) 
 Refer to the result of RAP 

22 Meteorology  No need for physical site survey  No need to physical site survey 
23 Landscape  No need for physical site survey  No need to physical site survey 

24 Global Warming  Prediction of the amount of GHGs (CO2: 
present and construction) 

 Collect and analyze information and 
data 
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 Items Site Survey Items Method of Survey 
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25 Air Pollution 
 Obtain related to the NO2, SO2, CO, SPM data 

as baseline 
 Measurement, if necessary 

 Collect and analyze data 
 Measurement at site 

26 Water Contamination  Measurement of pH, BOD, turbidity, if 
necessary 

 Collect and analyze data 
 Check with eyes 

27 Soil Pollution  Confirmation of historical of land  Hearing (Village leaders etc.) 

28 Waste 
 Confirmation of Waste condition and Waste 

management system 
 Confirmation of dumping site 

 Correct and analyze information 
 Hearing (village leaders etc.)、Site 

Survey 

29 Noise and Vibration 
 Obtain related to the noise and vibration data 

as baseline 
 Measurement, if necessary 

 Correct and analyze data 

30 Ground subsidence  No need to physical site survey  No need to physical site survey 
31 Odor  Confirmation of presence of source of odor  Hearing and Site Survey 
32 Bottom Sediment  No need for physical site survey  No need to physical site survey 

 
1-3-1-7 Prediction of Environmental Impact 

 
Table 1-3-6 Prediction of Environmental Impact for Bridges Construction 

 Items Prediction of Environmental Impact 
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1 
Involuntary 
Resettlement 
Land Acquisition 

1) In Br. 1, to remove bamboo fence and barbed wire in the part of the river channel, to 
remove the signboard in the road site. It is a Public Area, thus land acquisition and 
resettlement for the obstruction removal is not necessary.  
2) In Br. 4, by prospecting results of the investigation of the rock, raising about 2m the 
lower face of footing bring the good result that there is no effect of bridge foundation 
excavation to the restaurant, therefore, partial removal and restoration of the restaurant is 
not necessary. 
3) In Br. 7, but to remove a part of the outer wall of the existing hotel on-site, there is no 
land acquisition and resettlement due to Right-of Way of the road. In addition, for the new 
hotel, as its construction to the outside of the Right of Way of the road has been agreed 
with the hotel owner and MTRB & MOPI, there is no land acquisition and resettlement. 
4) In Br. 10, to remove a part of the bamboo fence and the brick and masonry wall, 
because of the river channel (public land), there is no land acquisition and resettlement. 

2 
Local Economies, such 
as employment, 
livelihood 

There are some factories near Br. 1, hotel and livestock market near Br. 7 and commercial 
area near Br. 10. There is a possibility that some work activities in these establishments 
maybe affected during construction. 

3 Land use and utilization 
of local resources 

Mainly residential and commercial areas occupies the construction site. No adverse impact 
is expected because length of bridge is short (10-15m). 

4 
Social Institution such as 
local decision making 
institution 

Bari group live originally in Juba. Dinka, Madi and other groups from surrounding areas 
came after. Relation between groups is well. No adverse impact is expected. 

5 
Existing social 
infrastructure and 
services 

The Kator Health Center and elementary school are near Br. 4, hospital is near Br. 10. 
Land acquisition for these infrastructures are not necessary at any site. It is expected that 
access to those facilities will be temporarily difficult during construction. 

6 Poor, Indigenous or 
Ethnic people 

Surrounding areas for all construction sites has been demarcated and people have land 
certification. No adverse impact is expected to the poor, indigenous or ethnic people. 

7 Misdistribution of 
benefits and damages 

It is expected that the gap widens between PAPs with the identification of affected asset or 
compensation. Adverse impact is reduced through setting the clear standard for eligibility 
and implemented market price study. 

8 Cultural Heritage Cultural Heritage doesn’t exist at project site. 
9 Local conflict of interest Any conflicts between groups are not confirmed. No adverse impact is expected. 

10 Usage of water and 
water Right 

There are wells everywhere in Juba. Mainly, water is distributed by tank car. Price is 
2USD/200 ℓ. Some adverse impact is expected during construction. 

11 Accident 

Accidents happened due to heavy traffic volume around Br. 1, 4,7,10. Especially the width 
of road at Br. 4 is narrow; children are high risked for accidents. It is expected that 
accident will increase during construction. On the other hand, it is considered that accident 
is controlled because the constructed wide roads. 

12 Sanitation 
There are many pet bottles everywhere in Juba. Condition of waste treatment is bad. It is 
expected that environmental condition is getting worse by increasing workers during 
construction. 

13 Infection diseases such 
as HIV/AIDS 

It is anticipated that risk of infection will increase. By conducting educational activities to 
workers, negative impact is reduced. 

14 Gender It is expected that impact is mitigated through provisions of employment opportunity 



1-12 

 Items Prediction of Environmental Impact 
equally. 

15 Children’s Right It is expected that access to schools will be difficult during the construction. 
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16 Topography and 
Geology 

Rock stratum at Juba consists of metamorphic rock mainly with mixed gneiss, granitic 
gneiss, and amphibolite. Large scale of geological change is not expected 

17 Soil erosion Soil erosion can be found everywhere in Juba. It is expected that this situation will be 
improved by the construction of pavement, which is included in this plan. 

18 Groundwater Um Rwaba is as a kind of aquifer according to the result of Nile Bridge study. The 
groundwater level is between 1.5-3.5m below the ground. 

19 Hydraulic Situation 

2 rivers (Br. 1 & Br. 4 belong to Lobulet river and Br. 7 & Br. 10 to Kor-Bou river) are 
Wadi, which water flows only on rainy season. For dry season, water was not confined or 
very small amount in the rivers during the time of survey. Large scale of excavation is not 
planned and it is possible to prevent flood by bridge construction. 

20 Coastal Zone Coastal Zone doesn’t exist at project site. 

21 Fauna, Flora and 
Biodiversity 

Some fruit and useful trees to be cut at Br. 7. There are few livestock at all site. It is 
expected that some adverse impact is expected during construction. (e.g. movement of 
livestock) 

22 Meteorology 

The average minimum temperature is between 19.4-23.7C while average maximum 
temperature is 31.5-37.9C. Annual maximum temperature is as high as 38.4C on February 
while the annual minimum temperature is 27.5C on July (statistic data 1998-2004). The 
average monthly precipitation is between 145-154mm in rainy season, and 24.9-50.1mm 
in dry season. No adverse impact is expected. 

23 Landscape Residential area, vacant lot and weed land are found as landscape at site. It is not planned 
to construct high/tall building. Negative impact is not expected. 

24 Global Warming 
Emission of greenhouse gases will increase due to -increase traffic amount and 
deterioration of the road network. It is expected that amount of emission will increase 
because usage of construction machineries. 

Po
llu

tio
n 

25 Air Pollution 

Generation of exhaust gas and dust by low speed driving will occur due to the bottle neck 
at the bridge. It is expected that amount of emission will be increased because of the 
machineries to be used during the construction phase. It is expected that emission of gas 
and dust will be reduced due to road pavement and speed up of drive. 

26 Water Contamination Some adverse impact is expected in case from oil used in machineries leaked to the river 

27 Soil Pollution 
There are no anthropogenic sources to contaminate the soil at the site up to now. Natural 
contaminations were not present at all. Negative impact is expected if oil from 
construction machineries leaks to land during the construction. 

28 Waste 

General wastes such as pet bottles are strewn everywhere at project site. Condition of 
waste treatment is quite bad. In Juba City, garbage collection service was started using 
compaction car. Waste is a one of the main source of odor. Garbage was dumped at small 
rivers at site too. It is expected that construction waste (such as concrete, sand and trees) 
will be generated during construction. 

29 Noise and Vibration 

Because cars are operating at low speed, environmental standards for both noise and 
vibration is cleared now. Due to the increasing construction machineries, it is necessary to 
check periodically. It is expected that noise and vibration will be reduced. Constructed 
pavement can keep the vehicles driving smoothly on the road. 

30 Ground subsidence Large amount of groundwater usage is not found around site. Negative impact is not 
expected. 

31 Odor Presence of garbage is visible at site. It is confirmed that bad odor extends any place in the 
area. It is expected that odor generate more from machineries during construction. 

32 Bottom Sediment Large scale of excavation is not planned. Negative impact is not expected. 
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1-3-1-8 Evaluation of Environmental Impact 
Table 1-3-7 Evaluation of Environmental Impact for Bridge Construction 

 Items 
Evaluation 
(scoping) 

Evaluation 
(results) Reason of Evaluation 

Pl/Con OP Pl/Con OP 

So
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1 

Involuntary 
Resettlement 
Land 
Acquisition 

B- D D D The need to carry out the land acquisition is not expected. 

2 Local Economy C D B- B+ (C) Some adverse impact is expected. (O) Positive impact 
such as improvement of transportation is expected. 

3 Land use and 
local resources D D D D No impact is expected. 

4 Social 
Institutions D D D D No impact is expected. 

5 Existing social 
infrastructure C D B- D (C) Access to public facilities is difficult. (O) Shortened the 

accessing time to facilities is expected. 

6 Poor or Ethnic 
people D D D D No impact is expected. 

7 
Misdistribution 
of benefits and 
damages 

D D D D No impact is expected. 

8 Cultural 
Heritage D D D D No impact is expected. 

9 Local conflict of 
interest D D D D No impact is expected. 

10 Water usage and 
water right D D D D No impact is expected. 

11 Accident B- B- B- B-/B+ 
(C) It is likely to increase accident. (O) It is expected that 
accident is decreased due to road improvement. But some 
impact is expected due to increased traffic amount. 

12 Sanitation B- D B- D 
(C) General waste is increased by workers and construction 
waste is generated too. (O) It is necessary to establish some 
appropriate management to control waste. 

13 
Infection 
diseases such as 
HIV/AIDS 

D D B- D 

(C) Risk of infection diseases is higher due to the number 
of workers. (O) Positive impact is expected because it is 
expected that the road will shorten transport time to 
hospital. 

14 Gender D D D D No impact is expected. 
15 Children’s Right C D B- D (C) Some adverse impact is expected due to school. 
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16 Topography and 
Geology D D D D No impact is expected. 

17 Soil erosion D D D D No impact is expected. 
18 Groundwater D D D D No impact is expected. 

19 Hydraulic 
Situation D D D D No impact is expected. 

20 Coastal Zone D D D D No impact is expected. 

21 Fauna, Flora and 
Biodiversity B- B- D D No impact is expected. 

22 Meteorology D D D D No impact is expected. 

23 Landscape D D D D (C) Some adverse impact is expected due to use of 
construction machineries. (O) No impact is expected. 

24 Global Warming B- C/D B- B-/B+ 

(C) Emission of GHGs is increased due to use of 
construction cars and machineries. (O) Though it is 
expected that Emission of GHGs is reduced due to 
decreasing low speed, it may be increase due to increasing 
traffic amount. 

Po
llu

tio
n 25 Air Pollution B- C/D B- B+ 

(C) Gas and dust are increased due to use of construction 
cars and machineries. (O) It is expected that gas and dust 
are reduced due to the concrete paved road and speeding up 
cars. 

26 Water 
Contamination D D D D Some adverse impact is expected if oil leaks from 

machines. 

27 Soil Pollution B- D B- D Some adverse impact is expected if oil leaks from 
machines. 
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 Items 
Evaluation 
(scoping) 

Evaluation 
(results) Reason of Evaluation 

Pl/Con OP Pl/Con OP 

28 Waste B- D B- D (C) It is possible that waste from construction is generated. 
(O) Appropriate control of waste is necessary. 

29 Noise and 
Vibration B- C/D B- /B+ 

(C) Generation of noise and vibration is expected due to the 
increase in the number of cars for construction. (O) 
Constructed pavement can keep the vehicles smooth driving 
on the road. 

30 Ground 
subsidence D D D D No impact is expected. 

31 Odor B- D B- D (C) Odor generated by gas and waste is expected at site. 
Appropriate management is necessary. 

32 Bottom 
Sediment D D D D No impact is expected. 

A+/-: Significant positive/negative impact is expected 
B+/-: Positive/Negative impact is expected to some extent 
C: Extent of impact is unknown (A further examination is needed, and the impact could be clarified as the study progress. 
D: No impact is expected 
 
1-3-1-9 Mitigation Measure 
Mitigation Measure proposed in the EIA and ESIA are shown in Table 1-3-8. 

Table 1-3-8 Mitigation Measures (Bridge Construction) 
Environmen

tal Issues 
Anticipated 

impact Management and Mitigation measure Actors Estimated 
Cost (SSP) 

Vegetation 
loss due to 
clearance of 
site 

Impact on 
ecology and 
vegetation 

The extent of clearing within the project area should be clearly 
marked 

Contractor ― 

The clearance of the site for construction purposes should be 
kept to a minimum 
Instruct all construction workers to restrict clearing to the 
marked areas and not to work outside defined work areas. 
Rehabilitate all disturbed areas by planting vegetation cover 
and reforestation 

Trench 
excavation 

Disturbance, soil 
erosion and 
siltation in rivers 

Earthworks should be carried out during the dry season to 
prevent the highly erosive soils from being washed away by 
rain. 

Contractor No 
additional 
cost from 
that of 
construction 

Control of earthworks so that land not required for construction 
works 
Excavated materials should be kept / stockpiled at appropriate 
sites for possible reuse 
Protect areas susceptible to erosion by installing necessary 
temporally and permanent drainage works. Also minimize the 
need for cut and fill 

Open trenches 
hazardous to 
individuals 

Backfilling trenches as soon as works are completed Contractor 48 for 
warning 
signs 

Warning signs at both deep and shallow trenches 
Provide protection rails when constructing sections of the 
bridge 

Dumping of 
collapsed culverts 
and surplus 
excavated material  

Dump at designated sites 

Construction 
activities 

Soil, water and 
groundwater 
contamination 

Construct oil- water interceptors to capture discharge of oils, 
fuels and other polluting liquids 

Contractor No 
additional 
cost  Ensure proper handling of lubricants, fuels and solvents while 

maintaining the equipment 
Surface runoff to be controlled by provision of detention works 
A safety and emergency response plan to be developed for all 
operations with emphasis on the protection of the environment 

Contractor’s 
campsite & 
Construction 
Site 

Solid waste 
generation which 
pollutes the 
environment 
may cause water 
borne diseases 

Bins should be strategically placed within the campsite and 
construction site. They should also be covered to prevent 
access by vermin and minimize odor. 
The bins at both the campsite and construction site should be 
emptied regularly to prevent overfilling 
Use of cleaner technologies / generation to minimize on 
generation of solid wastes 

Contractor 50 waste 
bins 
8 times / 
month for 
waste 
collection 
and disposal 

A waste management plan to be developed to handle temporary 
storage, transport and disposal of hazardous waste 
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Environmen
tal Issues 

Anticipated 
impact Management and Mitigation measure Actors Estimated 

Cost (SSP) 
Solid waste should be recycled, reused and utilized in an 
environmentally acceptable manner 

Pollution Gaseous 
emissions which 
pollutes air 
causing 
respiratory 
problems (SO2, 
CO, NO) 

Maintaining machines at manufacturers specifications Contractor Routine 
Construction 
Machine 
maintenance 
Routine 
Construction 
Machine 
maintenance 

Site roads should be dampened within reasonable time to 
prevent dust nuisance. 
Cover or wet construction materials such as sand to prevent 
dust nuisance. Also minimize cleared areas to those that are 
needed for construction 
Limit removal of vegetation and a rehabilitation program of the 
site and associated infrastructure following construction 

Noise pollution 
and vibrations 
which are 
nuisance and 
may cause health 
complications 

Use equipment that have low noise emissions as stated by the 
manufacturers 
Use equipment that is properly fitted with noise reduction 
devices such as mufflers 
Operate noise generating equipment during regular working 
hours so as to reduce the potential of producing noise during 
night hours 
Heavy equipment should be transported early morning with 
proper pilotage 
Construction workers operating equipment that generates noise 
greater than 80 dB should be equipped with noise protection 
devices  
Access roads for haulage trucks used during road construction 
should not be located near schools, hospitals and residential 
areas.  
Provide warning to shop owners and other commercial 
businesses close to the road at least two weeks before use of 
such equipment near their premises.  
 

Occupational 
health and 
safety 

Impacts on 
health of workers 

Training of all workers in Safety Health and Environment 
(SHE) 

Contractor 12 per head 
per year for 
training Provision of adequate sanitary facilities e.g. washrooms and 

clean water 
Health Control Rehabilitate excavated sites as soon as construction is 

complete 
The rest 
included in 
contractors 
fee 

Ensure workers health and safety through awareness campaign 
and provision of protective personal equipment (PPE) 
Construction workers should be informed about diseases that 
are prevalent in the project area, and how they can minimize 
their transmissions. 
The company should consider hiring a permanent nurse to 
attend to emergencies and to mount awareness campaigns 
amongst the workers. 
The contractor should regularly consult those providing health 
services to determine any changes in disease patterns that may 
be associated with road construction. 

Handling of 
combustible 
materials 

Training the workers on the emergency 
Control and Deposit for combustible material and Installation 
of fire extinguishers 

Sanitation Supply drinkable water 
Supply sanitary material 
To be available to use first-aid kit 

Safety Board Safety Boards for workers and pedestrians should be installed 
to keep safety. 

Safety Control The safety person should be employed to supervise the safety 
control and safety guideline. 

No 
additional 
cost 

Disincentive Temporally 
relocation 
causing 
inconveniences 

Need to develop traffic management plan to provide for safe 
and efficient movement of traffic during construction. 

Contractor Routine 
activities 

Providing alternative access to dwellings and roadside 
businesses and feeder roads. 
Warn residents and businesses within trading centers of 
possible generation of dust beyond normal levels. 

Land acquisition 
and resettlement 

Landscaping to blend with existing environment MTRB To be 
determined 
of necessary 

Adequately compensate the project affected persons 

Commercial Changes in the The contractor should wherever possible obtain various types Local No 
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Environmen
tal Issues 

Anticipated 
impact Management and Mitigation measure Actors Estimated 

Cost (SSP) 
activities local economy 

Unplanned 
settlements 
Employment 
opportunities 

of goods from the local area Authority additional 
cost Local entrepreneurs should be given first priority when 

subcontracting road construction related activities e.g. 
provision of food and accommodation 
Preference should be given to the locals when recruiting labor 
force so as to minimize development of unplanned settlements 

 
1-3-1-10 Environmental Monitoring Plan 
Environmental Monitoring Plan that proposed in EIA/ESIA is shown in Figure 1-3-5. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1-3-5 Environmental Control and Monitoring Implementation Organization 

 
Table 1-3-9 Environmental and Monitoring Plan 

Environmental 
Items 

Impact Measures 
Implementing 

Body 
Monitoring Contents and 

Frequency 
1 Resettlement Relocation 

Target ： 0 
Households 

－ MTRB － 

2 Land Use 
and Planning 
and 
Construction 

Use of 
Temporary Yard 

Plan the Implemention 
method and Construction 
Superision to minimize 
the modification of the 
use of land 

Consultant 
Contractor 

Confirmation of the land use 
situation as a temporary 
construction yard / monthly 

3 Existing 
Social 
Infrastructure 
and Service 

Influence to the 
Existing Road 

・Prior meeting with the 
police and person in 
charge 
・ Installation of speed 

limits, signs and 
protection facilities 

Contractor Confirmation of complaint / 
Acceptance of the complaint 
content due to traffic 
congestion in the detour, 
facilities, etc. 

4 Cultural 
Heritage 

－ Appropriate of removal, 
storage and 
re-installation planning 
and implementation 

MTRB － 

5 Accident Accident during 
the construction 

Safety equipment for 
high-place work, the 
development of 
emergency medicines, 
placement of traffic 

Contractor ・Check on the health and 
safety plan/monthly 

・ Accident reporting/each 
time of accident 

報告 フィードバック

コントラクター

コンサルタント

（施工監理）

JICA
南スーダン

MTRB

Report 

Contractor 

Consultant 
(Supervision of 
Construction) 

RSS 

Feedback 
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Environmental 
Items 

Impact Measures 
Implementing 

Body 
Monitoring Contents and 

Frequency 
controllers, emergency 
measures, safety 
training, every morning 
meeting, the 
implementation of risk 
prediction activities 
・By safety administrator 

of environmental health 
and safety recording 
and reporting  

6 Infectious 
disease, such 
as HIV/AID 

HIV holder 
inflow to the 
construction 
camp 

・Strict enforcement of 
drug use check of the 
situation of work 
・By experts and police 

unprotected sexual 
activity prevention 
campaign 

Contractor Crackdown implementation 
status check and  campaign 
implementation status check / 
monthly 

7 Work 
Condition 

Worker injuries 
and accidents 

・Obligated use of work 
cloths and helmet 
・ Implementation of 

educational activities 
related to occupational 
health, accident ocurred 
at the time of 
emergency response 
・ Established the 

emergency response 
system at the time of 
accident occurence 

Contractor ・Confirmation of the use of 
work cloths and 
helmet/monthly 

 Implementation status 

check of enlightenment 

activities / monthly 

・Accident reporting / each 
time of the accident 

8 Gender Wage 
discrimination 
between men 
and women 

Regular monitoring of 
wage payment ledger of 
prime contractor, 
subcontractor  

Consultant 
Contractor 

Contractors wage payment 
ledger check / monthly 

9 Biodiversity － － － － 
10 Hydronic 

Situation 
Change of water 
flow 

Planning and appropriate 
implementation of 
drainage 

Consultant 
Contractor 

Confirmation  of the water 
flow by visual inspection / 
daily 

11 Air Pollution Diffusion by 
construction 
machinery 

 Thorough maintenance 
of construction 
machinery and 
suppression of 
unnecessary running. 

 Watering an use of over 
sheets 

 Air quality monitoring 
in quarter of the year 
each 

Consultant 
Contractor 

・Monitoring of air situation 
by visual / daily 
・Watering at dust to the 

occurrence 
location/necessary 
depending on the situation. 
・Air qualty 

monitoring(SO2,CO,SPM) 
(each bridge 1 point)/quater  
of the year each 

12 Water Water pollution 
according to the 
drainage 

・Use of turbidity water 
treatment device 
・Monthly water quality 
monitoring 

Consultant 
Contractor 

・Water quality monitoring 
(pH, SS, DO) (each bridge 1 
point) / monthly 

13 Soil 
Pollution 

Leakage of light 
oil and gasoline 
from the 
construction 

Thorough daily check Consultant 
Contractor 

Monitoring of leakage 
situation / daily 
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Environmental 
Items 

Impact Measures 
Implementing 

Body 
Monitoring Contents and 

Frequency 
machinery 

14 Waste Construction 
waste and 
workers’ 
garbage 

 Appropriate treatment 
of specified disposal 
sites 

 Reuse of Planting 

Contractor Check of waste hauling 
record / daily 

15 Noise and 
Vibration 

The noise and 
vibration from 
the construction 
machinery 

・Sound proof cover due 
to the noise and vibration 
・Adoption of low noise 
equipment and low noise 
method 

Consultant 
Contractor 

Noise and vibration 
monitoring (equivalent noise 
level) (each bridge 1 point) / 
quarter of the year 

16 Odor Odor exhaust 
gas and waste 

・Thorough 
implementation of 
construction machinery 
maintenance 
suppression of 
unnecessary running 
・Proper treatment of life 

waste 
・Monthly waste 

management 
monitoring 

Contractor Check of the waste 
enironmental management 
record / monthly 

 
 
1-3-1-11 Stakeholders Meeting 
Three Stakeholders Meetings have been held during the previous site survey. Main agenda and schedule 
are listed in Table 1-3-10. 

Table 1-3-10 Stakeholders Meeting Records 
Phase of project Date Main Agenda 

Inception 28th March, 2013 
 Introduction of Project 
 Need for environmental and social consideration 
 Program environmental and social studies 

5th April, 2013  TOR for the environmental social studies 
Completion of study 27th June, 2013  Result of environmental and social studies. 

 
1-3-2 Land Acquisition and Resettlement 
Due to the construction in the Right-of-Way, the Land Acquisition and Resettlement is not necessary. 
 

1-3-3 Environmental Monitoring Form 
（1） Permit and Explanation 
Monitoring Items  Actions to be taken 

 ESIA and proposed monitoring plan need to be 

submitted: Approval from MOE  

 Monitoring shall be carried out according to approved 

plan 

 Monitoring result: The result needs to be reported to 

MOE. 
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（2） Pollution Control 
Air Quality 

Items 
Sampled 

Value 
(Average) 

Sampled Value 
(Maximum) 

Standard 
Value 

Referred 
Standard Sampling Point, Time, Method 

Sulphur Dioxides : 
SO2 

  20-125 
(daily) WHO 

WHO 
Japan 

 Nos. of Sampling:1 point 

per  bridge 

 Sampling Items: SO2, NO2, 

CO, SPM,  

 Sampling Times: 2 times 

per year 

 Others: Traffic Volume, 

Metrological Data 

Nitrogen dioxides : 
NO2 

  40 (yearly） 

Carbon monoxide: CO   200 (8 hours) 
Ozone :  O3   -  

Suspended Particulate 
Matter  :  SPM   100 (daily)   

200 (hourly) Japan 

Dust   600 Japan Physical Observation 
 
Water Quality 

Items 
Sampled 

Value 
(Average) 

Sampled 
Value 

(Maximum) 

Standard 
Value Referred Standard Sampling Point, 

Time, Method 

pH   6.5-8.5 Japan During & After 
Construction 

 Sampling 

Point:4 

 Sampling 

Times:2 times 

per year 

 Sampling Items: 

PH, EC, SS,   
 
 

Electric 
Conductivity : EC 

  ＜2000mS/m Environmental 
Protection Agency, 

USA 
Turbidity   <5 NTU Japan 
Dissolved Oxygen : 
DO 

  >2 Japan 

Coliform    Not detected 
Oil   <0.50mg/L Japan 
SS   50mg/m3 Japan 

 
 
 
Waste Material 
Monitoring Items  Monitoring Point, Time, Method 

 Physical observation of waste materials during the 

construction: Construction waste material, Deleterious 

material, Garbage 

 Physical observation of waste materials after the 

construction 

 Monitoring of treatment of waste material and report: 

1time per month 

 
Noise and Vibration 

Items 
Sampled 

Value 
(Average) 

Sampled 
Value 

(Maximum) 

Standard 
Value 

Referred 
Standard 

Monitoring Point, Time, 
Method 

Noise   Day: 70dB  
Night:65 dB Japan 

 During and After 

Construction 

 Monitoring Points:2 
Vibration   Day: 70dB 

Night: 65dB Japan 



1-20 

 Monitoring Items: Noise 

and Vibration : 3times 

per monitoring day 

 Monitoring Times:      

4 times per year  
 
 
（3） Natural Environment 

Ecosystem 
Monitoring Items  Monitoring Point, Time, Method 

1) Hydrometeor 

 Physical observation to storm water during rain   

 Condition of storm water discharge 

 Monitoring of discharge condition at drainage system: 

1time per month  

 

（4） Social Environment 
Living and Livelihood 

Monitoring Items  Monitoring Point, Time, Method 

1) During Construction: Pollution status by Air 

quality, Noise, Waste material to residents 

2) During Construction: Monitoring of Road Users 

and Residents 

 During the construction: 1 time per month  

 
Existing Social Infrastructure 

Monitoring Items  Monitoring Point, Time, Method 

1) During Construction: Pollution status by Air 

quality, Noise, Waste material to residents 

2) During Construction: Monitoring of Road Users 

and Residents 

 During the construction: 1 time per month  

  
Road Safety 

Monitoring Items  Monitoring Point, Time, Method 

1) Grasping situation of intersection crossing by 

school children  

 During the construction: 1 time per month  

 
Working Environment 

Monitoring Items  Monitoring Point, Time, Method 

1) Grasping situation of EHS during the construction   During the construction: 1 time per week 
 

Traffic Accident 
Monitoring Items  Monitoring Point, Time, Method 

1) Grasping situation of traffic congestion during the 

construction  

2) Grasping situation of traffic accident during the 

construction 

 During the construction: 1 time per week 
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1-3-4 Environmental Check List 
 

Category 
Environmental 

Item 
Major Items to be checked 

Yes: 
Y 

No: 
N 

Confirmation of Environmental 
Consideration  

 
1. Perm

it and Explanation 

(1)EIA and 
Environmenta
l Permit  

(a) Have EIA reports been already prepared in 
official process? 

(b) Have EIA reports have been approved by 
authorities of the host country’s government? 

(c) Have EIA reports been unconditionally 
approved? If conditions are imposed on the 
approval of EIA reports, are the conditions 
satisfied? 

(d）In addition to the above approvals, have other 
required environmental permits been obtained 
from the appropriate regulatory authorities of 
the host country's government? 

(a) Y 
(b) Y 
(c) Y 
(d) N 

(a) ESIA reports have been already 
prepared in official process. 

(b) ESIA reports was approved in 
October 2013 by authorities of the 
host country’s government, MOE. 

(c) ESIA reports been 
unconditionally approved . 

(d) Nothing. 
 

(2)Explanation 
to the Local 
Stakeholders 

(a) Have contents of the project and the potential 
impacts been adequately explained to the Local 
stakeholders based on appropriate procedures, 
including information disclosure? Is 
understanding obtained from the Local 
stakeholders? 

(b) Have the comment from the stakeholders (such 
as local residents) been reflected to the project 
design?                                                                    

(a) Y 
(b) N 

(a)  Stake Holder Meetings were 

held on 28th March, 2013, 5th 

April, 2013 and 27th June, 

2013.  

(b)  The stakeholders have no 

comment on proceeding the 

project.  

(3) Alternatives 

(a) Have alternative plans of the project been 
examined with social and environmental 
considerations? 

(a) Y (a) One alternative plan without the 

project was examined. Without the 

project, sufficient width of the 

bridge will not be obtained and the 

bridge will always be a bottleneck. 

Hence, heavy traffic jam is expected 

at each bridge. In addition, it is 

expected that there will be increase 

in traffic accidents/road crashes, and 

air pollution and serious soil erosion 

in rainy season. 
 

 
2. Pollution Control 

(1)Air Quality (a) Is there observation that air pollution emitted 
from traveling vehicles affects ambient air 
quality?  Does ambient air quality comply with 
the country's air quality standards? Are any 
mitigating measures taken?  

(b) Will project make air quality worsen in case 
the existing air quality exceeds the air quality 
standard?  Are any mitigating measures taken? 

(a) Y 
(b) N 

(a) The urban network will be       
improved and traffic congestion will 
be relieved with less emission.   
(b)  Current air quality which is the 
monitoring data at Juba downtown 
near Juba port is less than the 
reference values in Japanese air 
quality standards. 

(2) Water 
Quality 

(a) Is there a possibility that soil runoff from the 
bare lands resulting from earthmoving 
activities, such as cutting and filling will cause 
water quality degradation in downstream water 
areas? 

(b) Is there a possibility that surface runoff from 
roads will contaminate water sources, such as 
groundwater? 

(c) Do effluents from various facilities, such as 

(a)Y 
(b) N 
(c) Y 

(a) River banks near the bridges are 
to be protected from erosion.  

(b)There is no well near the project 
area. 

(c) Liquid waste from workers, 
camp is dumped at the official 
dumping site. 
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parking areas/service areas comply with the 
country's effluent standards and ambient water 
quality standards? Is there a possibility that the 
effluents will cause areas not to comply with the 
country's ambient water quality standards? 

(3) Waste 

(a) Are wastes generated from the project 
facilities, such as parking areas/service areas, 
properly treated and disposed of in accordance 
with the country's regulations? 

(a) Y (a) Solid waste generated from the 

workers camp is properly dumped 

at the official dumping site 

(4) Noise and 
Vibration 

(a) Do noise and vibrations from the vehicle and 
train traffic comply with the country's 
standards? 

(a) Y (a) It could become greater than 

standard during construction in 

the area facing the road. 

Monitoring will be implemented 

and noise prevention sheet is 

installed if necessary.   

3. N
atural Environm

ent 

(1)Protected 
Areas 

(a) Is the project site located in protected areas 
designated by the country's laws or international 
treaties and conventions? Is there a possibility 
that the project will affect the protected areas? 

(a) N (a) Nature of project site is city area  
 

(2) Ecosystem 

(a) Does the project site encompass primeval 
forests, tropical rain forests, ecologically 
valuable habitats (e.g., coral reefs, mangroves, 
or tidal flats)? 

(a) N (a) Nature of project site is city area. 
Ecosystem is far from this area. 

(3) Hydrology 

(a) Is there a possibility that alteration of 
topographic features and installation of 
structures, such as tunnels will adversely affect 
surface water and groundwater flows? 

(a) N (a) The project does not requires land 
modification due to reconstruction 
of bridges and roads. 

4. Social Environm
ent 

(1)Resettlement (a) Is involuntary resettlement caused by project 
implementation? If involuntary resettlement is 
caused, are efforts made to minimize the 
impacts caused by the resettlement? 

(a) N (a) No involuntary resettlement is 
expected 

(2) Living and 
livelihood 

(a) Where roads are newly installed, is there a 
possibility that the project will affect the 
existing means of transportation and the 
associated workers? Is there a possibility that 
the project will cause significant impacts, such 
as extensive alteration of existing land uses, 
changes in sources of livelihood, or 
unemployment? Are adequate measures 
considered for preventing these impacts? 

(b) Is there any possibility that the project will 
adversely affect the living conditions of the 
inhabitants other than the target population? Are 
adequate measures considered to reduce the 
impacts, if necessary? 

(c) Is there any possibility that diseases, including 
infectious diseases, such as HIV will be brought 
due to immigration of workers associated with 
the project? Are adequate considerations given 
to public health, if necessary? 

(d) Is there any possibility that the project will 
adversely affect road traffic in the surrounding 
areas (e.g., increase of traffic congestion and 
traffic accidents)? 

(e) Is there any possibility that roads will impede 
the movement of inhabitants? 

(f) Is there any possibility that structures 

(a) N 
(b) Y 
(c) Y 
(d) Y 
(e) N 
(f) N 

(a) Contents of the project is the 
bridge reconstruction and 
improvement of existing roads of 
both sides of bridge will be given 
within existing ROW which does 
not make significant environment 
change. 

(b) Special consideration and 
arrangement such as diversion is 
required for the pedestrian during 
the project as the number of 
pedestrian is large. 

(c) Provision of safety measures and 
prevention campaigns are 
planned. 

(d) In order to mitigate the traffic 
congestion, simultaneous 
construction of four bridges is 
planned to be avoided.  

(e) Due to the widening the road to 4 
lanes and installation of sidewalks 
the movement of inhabitants will 
be more free. 

(f) There will be hardly radio 
interference during the project due 
to small size of bridge 
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associated with roads (such as bridges) will 
cause a sun shading and radio interference? 

construction area which will be 
very limited and momentary. 

 

(3)Heritage 

(a) Is there a possibility that the project will 
damage the local archaeological, historical, 
cultural, and religious heritage? Are adequate 
measures considered to protect these sites in 
accordance with the country's laws? 

(a) N (a) No cultural heritage exists within 
the project site. 

(4)Landscape 

(a) Is there a possibility that the project will 
adversely affect the local landscape? Are 
necessary measures taken? 

(a) N (a) There will be negative impact on 
landscape which will however be 
limited and momentary during the 
project. 

(5) Ethnic 
Minorities 
and 
Indigenous 
People 

(a) Are considerations given to reduce impacts on 
the culture and lifestyle of ethnic minorities and 
indigenous peoples? 

(a) N (a) There are no ethnic minorities and 
indigenous peoples within the 
project site. 

5. W
orking Environm

ent 

(6) Working 
Environment 

(a) Is the project proponent not violating any laws 
and ordinances associated with the working 
conditions of the country which the project 
proponent should observe in the project? 

(b) Are tangible safety considerations in place for 
individuals involved in the project, such as the 
installation of safety equipment which prevents 
industrial accidents, and management of 
hazardous materials? 

(c) Are intangible measures being planned and 
implemented for individuals involved in the 
project, such as the establishment of a safety 
and health program, and safety training 
(including traffic safety and public health) for 
workers etc.? 

(d) Are appropriate measures being taken to 
ensure that security guards involved in the 
project not to violate safety of other individuals 
involved, or local residents? 

(a) Y 
(b) Y 
(c) Y 
(d) Y 

(a) Compliance with the law is first 

prioritized policy in 

Environmental Monitoring Plan. 

(b) Health and safety for employees 

and residents are planned  

properly and secured. Safety 

Board for workers and 

pedestrians should be installed 

to keep safety. Provision of 

adequate sanitary facilities e.g. 

washroom and clean water 

should be installed 

(c) Safety education, including how 

to use safety accessories and 

how to behave in emergency 

case, are to be implemented.. 

(d)  The safety control person 

should employed to supervise 

the safety control and safety  

guideline. 

 

 

6. O
thers 

(1) Impacts 
during 
construction 

(a) Are adequate measures considered to reduce 
impacts during construction (e.g., noise, 
vibrations, turbid water, dust, exhaust gases, 
and wastes)? 

(b) If construction activities adversely affect the 
natural environment (ecosystem), are adequate 
measures considered to reduce impacts? 

(c) If construction activities adversely affect the 
social environment, are adequate measures 
considered to reduce impacts? 

(a) Y 
(b) N 
(c) N 
 

 The following appropriate 

countermeasures are expected to 

reduce impacts during construction: 

- Air pollution: to apply sprinkle 

water for dust prevention.  

- Water pollution: to treat a turbid 

water.  

- Waste: to dispose construction 

wastes at the specified disposal site.  

- Noise: to prevent noise using 

sound-proof construction equipment.  

Monthly meeting will be held to 

monitor the complaints about 

construction. Based on the meeting, 

mitigation measures are taken when 

necessary. 

(a) Impact to ecosystem is 

negligible due to the bridge 
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reconstruction and  

reconstruction of approach 

roads.  

(b) Impact can be considered to be 

mitigated and public meeting is 

continued.  

(2) Monitoring 

(a) Does the proponent develop and implement 
monitoring program for the environmental items 
that are considered to have potential impacts? 

(b) What are the items, methods and frequencies 
of the monitoring program? 

(c) Does the proponent establish an adequate 
monitoring framework (organization, personnel, 
equipment, and adequate budget to sustain the 
monitoring framework)? 

(d) Are any regulatory requirements pertaining to 
the monitoring report system identified, such as 
the format and frequency of reports from the 
proponent to the regulatory authorities? 

(a) Y 
(b) Y 
(c) N 
(d) Y 

(a) The contractor implements 

monitoring under the 

supervision of the proponent. 

(b) Scheduled before, during and 

after construction for air 

pollution, noise and vibration, 

water pollution and social 

conditions of affected people as 

indicated in the Environmental 

Monitoring Plan.  

(c) Only one specialist is available 

but without any equipment. 

However proponent is going to 

request enough budget to fulfil 

the requirement of JICA 

Environmental and Social 

Considerations Guidelines as 

much as possible. 

(d) The contractor shall report the 

results of monitoring to Ministry of 

Environment and the Ministry will 

manage them. Every month the 

monitoring report is submitted to  

JICA. 

 
 

1-3-5 Others (Global Issues, etc.) 
 
Poverty rate of Southern Sudan is high, in the 2009 census, 51 percent are below the poverty level. 
The South Sudan Development Plan (2011-2016), has set a target to reduce the high poverty rate to 
46% from 51%, in 100 countries in 2013. After the independence of the country in July of 2011, the 
poor is further increased by the refugees and returnees. In order to achieve the poverty rate mitigation 
goals. It has become an important key to develop the activity of Juba City where has the most 
economic activity in South Sudan. On the other hand, such as the loss of 90 percent of the national 
revenue by fiscal austerity triggered by the dispute over the oil transport with the Sudan, which broke 
out in February 2012, the instability of the financial capacity is exposed. The completion of 
Juba-Nimule road construction and Nile River Bridge Construction by Japan’s grant aid make it 
possible to develop a safe and efficient international transport route and economic corridor between 
Kenya and Uganda. And this will contribute to the effective economic development of Juba city. As a 
result, this project is determined to contribute to the poverty rate reduction of RSS, including Juba 
City. 
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Chapter 2  Contents of the Project 
 
2-1 Basic Concept of the project 
 
2-1-1 Concept of the Project 
The former project requested as Japanese Grant Aid Assistance is composed of two components, 1) 
Construction of Lologo Bypass and 2) Bridge construction in the capital city of Juba in the Republic 
of South Sudan (RSS). Lologo Bypass is adjacent to the Nile River Bridge as shown in Figure 2-1-1. 
And some bridges inside the city are located on the main road. Development of road network by the 
Project would contribute to the alleviation of traffic congestion in the city and the promotion of 
internal and international logistics. 

However, to mitigate the traffic congestion in the city as the first step in the project concept this 
project is composed of construction of four (4) bridges in Juba City. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2-1-1 Effect of the Project 

 
Table 2-1-1 Outline of the Requested Project (2013) 

 Lologo Bypass  
1. This Project is a road construction project that connects the Nile River Bridge to the Juba river 

port. 
2. Lologo bypass road is the shortest way road that connects in the center of Juba City to Nile River 

Bridge although it would cause traffic from Nimule road after opening Nile River Bridge flows 
into C3 ring road through Nile River Bridge. 

3. Lologo bypass road functions as the link of C2 and C3, until road construction of east part of C3 
is completed. 

4. Lologo bypass becomes part of C2 ring road that connects between Nile River Bridge and Juba 
river port, and contributes promotion of logistics to north part of South Sudan. 

 
 Bridges in Juba city  

1. 13 Bridges that have been requested for construction are located in major river crossing points in 
the city, where bridge maintenance level is low. 
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2-1-2 Positioning of the Bridge Construction Project 
2-1-2-1 The Project Position in the Issue of 

Juba City 
The number of vehicle registration in Juba city is 
rapidly growing at an increasing rate of 50% per 
year with an increase in the population. Likewise, 
the construction and improvement of major roads in 
the city is progressing accordingly at a rapid pace. 
In 2008, the length of paved road was only 11 km; 
in 2012, it was increased to 53 km. Total length of 
main roads (circumferential road, radial road and 
collector road) in the City is about 117 km long in 
2013, 50% of which have been paved. On the other 
hand, the priority of road maintenance has been 
placed to the roads inside of the inner ring road “C1” 
where many public offices and markets are located, 
and radial road accessing from the suburbs. Road 
maintenance of ring road C2 and C3 remains in low 
priority. As of March 2016, paved rate was 91% of 
radial roads and 36% of ring roads, Due to this 
situation, the traffic is concentrated in the city 
center, and traffic congestion occurs at all times and 
reaching its peak in the morning and evening. In 
addition, traffic congestion has remained a problem 
due to bottlenecks in the existing old and has not 
worked as a substitute for a road network. 

In addition, the construction of Nile River Bridge 
has commenced under Japan's grant aid, and ring 
road C3 will be a strategic logistic route after the 
completion. It is essential to enhance connection of 
the ring road and the bridge between logistic bases 
(ex. the river port) of the city. 

This project thus would mitigate the effects of the 
above problem. 

1) Improvement of existing bottleneck 
bridge. This will smoothen the flow of the 
city traffic. 

2) Development of Lologo bypass 
connecting Nimule road and Juba city 
center, and would form a ring road 
through an existing road. It would ensure 
bypass of the city traffic and logistic 
access. 

3) Construction of bridges along the ring 
road C3 would promote the ring road C3 
as an international logistic road. It is 
possible to plan further stabilization of 
logistics and dispersion of city traffic 
(Bridge No.18, 19). (Figure 2-1-2) 
In the request of RSS. The improvement 
of the existing bottleneck bridge of the 
city traffic is recommended. 
 

 
Step-1: Formation of Ring Road and connection to 
the river port and city central and Nimule road by 
Lologo bypass 

 
Step-2: Traffic improvement in the Central of the 
City by development of the bridges in the City 

 
Step-3: Development of international logistics road 
by erection of bridges located on Ring Road C3 

Figure 2-1-2 Step of the Project Effect 
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2-1-2-2 Outline of the Project to be Studied 
 

The outline of the project is summarized in Table 2-1-2. 

 
Table 2-1-2  Outline of the Project (Bridges in the City) 

Item Bridges in the City Relevance 
Project Scope 4 bridges in the 10 bridge 

requested for construction 
Selected as the bridges that should be prioritized 
based on construction period , condition of 
damage, the bottleneck of traffic, water passing 
ability, and etc. 

Scale 4 bridges and each 
approach road 

Approach road should include in the scope 
because of the inadequacy to construct bridges 
only, because the road construction at both sides 
of the bridge have completed or been planned. 

Contents Road width 2.5 - 3.0m, 4 
lanes, Sidewalk each side 
Bridge length: 
L = 10.0 m ~ 15.0 m 
Approach road length: 
L = 88.0 m ～ 198.5m 

Consistent with the plan of existing developed 
section. 
It should be consistent with the existing plan for 
the road because bridge is part of the road. 

Specifications Road Pavement 
Concrete bridge 
Concrete bridge railing 
type 
Foundation type: Spread 
foundation or pile 

Consideration of the design for continuity with 
the road pavement, and the maintenance 
requirements. 
Consideration of the economic and easy 
maintenance. 
Select the appropriate foundation type from the 
geological survey results. 

 
 
The original request proposed 10 bridges, but the number of bridges reached 13 for the final survey. 
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2-2 Outline Design of the Japanese Assistance 
 
2-2-1 Design Policy 
 
Basic policy related to the design is indicated below. 

2-2-1-1 Request from Recipient Country 
 
Requested Date for the Japan’s Grant Aid:  March 2011 
 
Requested Contents: Construction of thirteen (13) bridges in the City 

2-2-1-2 Scope of the Project 
 
The grant aid request related to the Project was submitted by the government of South Sudan in 2011. 
The government of Japan has decided to implement the Feasibility Study. 

The Study has been implemented with the following contents: 

 Detailed study for the necessity and validity of the requested project 
 Organization of the target section and the target bridge to be carried out as a grant aid 
 Study for approach road, bridge type and road width 
 Confirmation of environmental impact and natural conditions 
 Design Outline 
 Preparation the project planning 
 Estimation of the project cost 

 
As a result of the discussions with the South Sudan side, the scope of grant aid is confirmed as 
follows: 

Four (4) bridges in the City (Including Approach road) 
 
2-2-1-3 Policy on Natural Condition 
 
To reflect properly the natural conditions in the design is very important for the safety and proper scale 
of the structures. Basic policy of the Study is shown as follows: 

 For decision of bridge length, the runoff in accordance with the standards of South Sudan is 
calculated from the available rainfall data, and it is reflected in the design. 

 Existing ground is the determinant of the pavement structure and bridge foundation type. At 
least one boring survey at the abutment location should be conducted, and the result has to be 
reflected in the design. 

 For the section considered as soft soil, a trial digging should be applied to confirm the soil 
condition. Application of point test like boring survey can only clarify just limited 
information about the ground water level and soil condition. 

 For topography, a topographical survey in the scope area is conducted, and the result must be 
reflected in the design and execution plan. 
 

2-2-1-4 Policy on Environmental and Social Considerations 
 
The basic policy is to minimize impacts to housing considering that the roads and houses are located 
in the area that are already developed and established. 

The new investigation for the Environmental and Social Consideration was not conducted, the 
previous investigation is available for this one. 
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The procedures relating to environmental and social considerations should follow the JICA guidelines 
and comply with the "Environmental Protection Bill (draft), 2011" which defined the procedures in 
environmental and social considerations in South Sudan. It was already confirmed in consultation with 
MTRB and MOT the preparation of ESIA (Environmental and Social Impact Assessment) for bridges 
in the Juba City even where resettlement will not occur. 

2-2-1-5 Policy on Compliance with Design Standard 
 
MTBR has formulated the manual for road structure design, drainage design, bridge design, road 
pavement design and site inspection in 2006 with the technical cooperation of USAID. Road design of 
the Project should follow the manual, and refer to the specification of AASHTO or Japan Road 
Association. The design criteria used in the Project is shown as follows: 

 Geometric Design Manual, MRB, 2006 
 Bridge Design Manual, MRB, 2006 
 Drainage Design Manual, MRB, 2006 
 AASHTO Policy on Geometric Design Highway and Streets, 2006 
 AASHTO LRFD Bridge Design Specifications, 2007 
 AASHTO for Concrete Pavement, 1993 
 Road Design Ordinances, 2004 
 Specification for Highway Bridges, Japan Road Association, 2002 
 Specifications for River Facilities, Japan River Association, 1998 
 AASHTO Standard Specifications for Highway Bridges, 2002 

 
2-2-1-6 Policy on the Use of Local Supplier 
 
Crushed stone (aggregate) and embankment material as construction materials are available in the 
Juba City of South Sudan, however, the main materials for construction such as cement, rebars and 
major construction machines cannot satisfy both the quantity and the quality for the project. Thus, it is 
the basic policy that these items should be arranged from the third countries or Japan. And, it is more 
valid to organize the skilled workers from the third countries. 

2-2-1-7 Policy on the Operation and Maintenance Capacity of the Implementing Agency 
 
Maintenance management of the facilities after completion of the Project would be controlled by 
MTRB and MOPI who are the implementing agency of the Project. Technical assistance project for 
road maintenance "The Project for Capacity Development on Sustainable Road Maintenance and 
Management in Juba, South Sudan" was implemented for MTRB and MOPI. Therefore, routine road 
maintenance and small repair can be conducted locally. However, since road maintenance budget is 
fluctuating due to unstable financial condition, the adoption of the design with easy maintenance is 
preferable. 

2-2-1-8 Policy on Security 
 
RSS celebrated its fourth anniversary of independence last July 9, 2015. The entire RSS has been 
ranked as 4th highest danger area in the "Evacuation advisory" from the information of Ministry of 
Foreign Affairs of Japan. Juba City has been one rank lower. This city for the Project has been ranked 
"consider to go or not for travel".  

RSS has become an independent nation just recently. It is presumed that to recover the security and the 
stability at the national level will take a long time, with the influence of the inner war which occurred 
in 2013. With this situation, cost for ensuring the security for construction materials, construction yard 
and accommodation must be allocated. 
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Figure 2-2-1 RSS Safety Information 

 

2-2-2 Basic Plan (Construction Plan / Equipment Plan) 
 
2-2-2-1 Overall Plan 
 
The Summary of the Project is shown in Table 2-2-1. 
 

Table 2-2-1 Summary of the Project (Bridges in the City) 
Bridge No. Category Item Content Length 

1 Bridge RC bridge,  
Concrete pavement, 
Pile foundation 

Bridge width: 16.9m 15.0m 

Approach road 4-lane,  
Concrete pavement,  
Sidewalk on both sides 

Lane width: 3.0m 
Sidewalk width: 1.7m 

88.0m 

  Total 103.0m 
4 Bridge RC bridge,  

Concrete pavement, 
Spread foundation 

Bridge width: 17.3m 11.5m 

Approach road 4-lane,  
Concrete pavement,  
Sidewalk on both sides 

Lane width: 3.0m 
Sidewalk width: 1.9m 

198.5m 

  Total 210.0m 
7 Bridge RC bridge,  

Concrete pavement, 
Pile foundation 

Bridge width: 17.3m 10.0m 

Approach road 4- lane,  
Concrete pavement,  
Sidewalk on both sides 

Lane width: 3.0m 
Sidewalk width: 1.9m 

173.0m 

  Total 183.0m 
10 Bridge RC bridge,  

Concrete pavement, 
Spread foundation 

Bridge width: 14.8m 13.0m 

Approach road 4-lane,  
Concrete pavement,  
Sidewalk on both sides 

Lane width: 3.0m/2.5m 
Sidewalk width: 1.5m 

122.0m 

  Total 135.0m 
Total Bridge Length 49.5m 

Total Approach Road Length 581.5m 
Total Length 631.0m 

LEVEL 4 

LEVEL 3 
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2-2-2-2 Confirmation of the Surveyed Bridges and the Selection of the Reconstruction Bridges 
 

(1) Confirmation of the Surveyed Bridges for Reconstruction 

The thirteen (13) subject bridges requested by GOSS are shown in Table 2-2-3. The result of the 
investigation is shown in Figure 2-2-2. 

(2) Overall Condition of the Selected Bridges for Reconstruction 

The overall condition of the selected bridges is shown in Table 2-2-2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2-2 Result of selection of the surveyed bridge 
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Table 2-2-2 List of Selected Bridges 
 

Bridge 
No. Name Road  

Category Location 
Existing Structure Construction 

Year 

Width (m) 
Present Problem 

Form Length 
(m) 

Access 
Road Bridge 

Br.1 Shuhada Main 
Access 

Central 
Part 

Bridge 
(2span) 2@6.0 

Construction: 
1991 
Repair:2011 

12.5 
(AS) 

9.15 
(AS) 

Both approach roads of the bridge are 
paved four lanes, and the bridge is two 
lanes and becomes the bottleneck of the 
traffic flow. 

Br.4 Albino Main 
Access 

Central 
Part 

Bridge 
(1span) 5.3 Construction: 

1969 
12.7 
(AS) 5.0 

Both approach roads of the bridge are 
paved four lanes, and the bridge is two 
lanes and becomes the bottleneck of the 
traffic flow. 

Br.7 Salakana Main 
Access 

Central 
Part 

Bridge 
(1span) 8.1 Construction: 

1992 
12.2 
(AS) 7.9 

Both approach roads of the bridge are 
paved four lanes, and the bridge is two 
lanes and becomes the bottleneck of the 
traffic flow. Ordinary vehicles and large 
automobile traffic is complicated, and 
safety is a problem. 

Br.10 Kokora Main 
Access 

Central 
Part 

Box 
Culvert 9.0 Construction: 

1983 
11.2 
(AS) 8.55 

Both approach roads of the bridge are 
paved four lanes, and the bridge is two 
lanes and becomes the bottleneck of the 
traffic flow. An accident that a car fell to 
the river occurred. 
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(3) The selection of the surveyed bridges 

The subject bridge was selected following the procedure shown in Figure 2-2-3 
 and is divided into three types as below. 

A) Urgency is high, and the bridge which is suitable for Grant Aid Project. 
B) The bridges with high priority of reconstruction. But the maintenance of the surrounding 

infrastructures such as approach roads and drainage is necessary in advance. 
C) The bridges which are not necessary to reconstruct under the present condition. 

 
The subject bridge has been confirmed as first priority A. The selection result of the target bridges is 
shown in Table 2-2-3. The evaluation result is shown in Figure 2-2-4. 

The following are the results of the selection: 

A) 4 bridges (Candidates for Grant Aid) 
B) 4 bridges 
C) 5 bridges 

 

 
 

Figure 2-2-3 Selection Procedure of the Surveyed Bridge  

Table 2-2-3 Result of Selection of the Surveyed Bridges 

Bridge No. Estimation Detailed Study 
2nd Study 

Br.1 A ○ 
Br.3 C ― 
Br.4 A ○ 
Br.7 A ○ 
Br.10 A ○ 
Br.11 C ― 
Br.17 C ― 
Br.18 B ― 
Br.19 B ― 
Br.20 C ― 
Br.21 C ― 
Br.22 B ― 
Br.23 B ― 

 

Survey 

Detailed Study (Site Study, Soundness 
Investigation, Geological Survey, Surveying) 

1st Evaluation 

2nd Evaluation 

No 

Yes 

Rank C 

Rank B 
No Yes 

Rank A（First Priority） 

Yes 
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Table 2-2-4 Present Conditions and Main Problem of the Selected Bridges and Result of Evaluation (2nd Study) 
Bridge No. and Photo The Present Conditions of the Bridge and Main Problem Evaluation Reason 

Br.1 Shuhada 

 

 

 

Construction year: 1991 
Maintenance and repair year: 2011 (by the local contractor) 
・ The bridge is the Main Access to the south from Mullah Kia 

of Kator district. 
・ In the road around the bridge, the pavement of 4 lanes has 

been completed. 
・ The depression of slab has been repaired by the Government 

of South Sudan in 2011. However, structural problems such as 
exposed bar of slab concrete still remains. 

・ It is the Main Access which connects central Juba City to the 
north and south. 

・ Traffic volume is large with the present Daily traffic volume 
of 9,368 vehicles/day  

・ Predicted traffic volume in year 2030 will be about 38,900 
PCU/day. 

A 

・ Due to the insufficient repairs in 2011, the 
reinforcing bar of the lower slab is exposed, 
and the damage progresses. 

・ Because the width of the bridge is narrow (2 
lanes), there is bottleneck in the morning 
and evening. 

・ For the future traffic volume, there is 
shortage in the number of traffic lanes. 

Br.4 Albino 

 

 

 

Construction year: 1969 
No archival record of repair. 
・ The bridge is located in the commercial area of Kator district 

Mullah Kia. 
・ The pavement of 4 lanes road before and after the bridge has 

been completed by the government. 
・ The unpaved road before and after the bridge has become a 

bottleneck of traffic due to one lane bridge. 
・ 46 years has passed after construction and gets closer to the 

50-year lifespan of the general concrete structure. 
・ Maintenance is barely accomplished until now, the 

deterioration of the bridge advances, and the slab has 
degraded. 

・ Predicted traffic volume in year 2030 will be about 14,600 
PCU/day. 

A 

The present traffic condition is lack of 
sufficient traveling performance and 
carriage width which causes bottlenecks. 

・ The damage of the slab concrete 
deterioration and section defects of the steel 
beam progresses the bridge deterioration. 

 

Br.7 Salakana 

 

 

 

Construction year: 1992 
No archival record of repair. 
・ The bridge is located on the planned route of Ring Road C2. 
・ The pavement of 4 lanes road before and after the bridge was 

completed by the government. 
・ The unpaved road just before and after the bridge and the 

bridge causes traffic bottlenecks. 
・ It is a part of the ring road but, due to the bad traffic flow, the 

traffic flow detours into the city. 
・ A cemetery and a hotel are located in the neighborhood. There 

is no influence on the cemetery. 
・ It is necessary to demolish a part of the wall of the hotel at the 

time of construction. 
・ 9,368 vehicles/day of present situation as daily traffic volume. 
・ Predicted traffic volume in year 2030 will be about 21,300 

PCU/day. 

A 

・ The present traffic condition is lack of 
sufficient traveling performance and 
carriage width which causes bottlenecks. 

・ The damage of the slab concrete 
deterioration and section defects of the steel 
beam progresses. 

・ The width of road is insufficient for the 
future traffic volume. 
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Bridge No. and Photo The Present Conditions of the Bridge and Main Problem Evaluation Reason 

Br.10 Kokora 

 

 

 

Construction year: 1983 
No archival record of repair. 
・ The bridge is located in upstream of the No.9 Bridge which 

was constructed by Grant Aid for conflict prevention and 
peace building. 

・ It is located in the Main Access of the commercial area of the 
inner-city. The pavement of 4 lanes road before and after   
the bridge was completed by the government.  However,  
bottleneck happens at the 2 lanes bridge. 

・ The slab concrete deteriorates and a reinforcing bar is 
exposed. 

・ The present daily traffic volume is 8,275 vehicles/day  
・ Predicted traffic volume in year 2030 will be about 26,300 

PCU/day. 

A 

・ For present traffic condition is lack of  
sufficient traveling performance and 
carriage width which causes bottlenecks. 

・ The necessary thickness of the section is not 
secured due to the damage of the slab 
concrete. 
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2-2-2-3 Implementation Options for the Grant Aid Project 
 
The above-mentioned study results and the investigation of the four bridges in Juba city was 
summarized based on the local situation. 
The development rankings of the bridge construction are as follows. 
For the traffic congestion, improving the bottleneck of the city center is a fast-acting. The bridge No.4 
is one should be the most urgent to undertake. This bridge is the current state width elapsed 
construction after 20 to 30 years in one lane. It should be noted that before and after the road is already 
paved with four-lane. 
Then, also located in the city, there is a high priority bridges No.7 and No.10 of service completed in 
the paved road. 
Bridge No.1 of its priority is the next of the positioning of the bridge No.7 because of being paved 
road. 

Table 2-2-5 Current Condition of the Priority Bridges 
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Br. 7 
W= 8.45m（2 lanes） 
Both sides were rehabilitated by 4 lanes 
paved road 

Br. 10 
W= 8.5m（2 lanes） 
Both sides were rehabilitated by 4 lanes 
paved road 

 
 
 
2-2-2-4 Bridge Plan (Bridges in the City) 
(1) Design Criteria for Bridge 
Design criteria for bridge are indicated in . 

(2) Geometry Conditions for Road Design 
Geometry conditions for road design to be applied in approach road are indicated in . 

Pi
ct

ur
e 

  

D
es

cr
ip

tio
n Br. 1 

W=9.15m（2 lanes） 
Both sides were rehabilitated by 4 lanes 
paved road 

Br. 4 
W=5.0m（1 lane） 
Both sides were rehabilitated by 4 lanes 
paved road 
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Table 2-2-6 Bridge Design Criteria 
 

Design Item Criteria / Value 

G
en

er
al

 

Design Reference 
 

 Bridge Design Manual, Ministry of Transport and 
Roads, GOSS, 2006 

 Geometric Design Manual, Ministry of Transport and 
Roads, GOSS, 2006 

 Drainage Design Manual, Ministry of Transport and 
Roads, GOSS, 2006 

 AASHTO LRFD Bridge Design Specifications, 5th 
Edition, 2012 

 Specifications for Highway Bridges, Part I-V, Japan 
Road Association, 2012 

Road/Bridge Class  Interstate Trunk Road (DS1)/Primary Arterial 

Bridge Section Length (m) Table 2-2-6-1 List of Bridge Length and Span Length 
Bridge No. Bridge Length (m) Span Length(m) 

1 15.0  14.0  
4 11.5  10.5  
7 10.0  9.0  

10 13.0  12.0  
 

Span Configuration (m) 

Design Speed (km/hr) 50 

G
eo

m
et

ry
 

Min. Horizontal Curve Radius (m) 150 (2.5%) 

Max. Gradient (%) 6 
Travel Lane Width (m) 2.5 – 3.0 

Sidewalk (m) 1.5 – 1.9 

Pavement Crossfall (%) 2.5 

Vertical Clearance on Roadway (m) 5.3 (GOSS BDM 2.4.5 for light structures) 
Vertical Clearance on Design Flood Level (m) 0.9 (GOSS BDM, DDM) 

Elevation of Design Flood Level (m) Riverbed Level + 2.0m 

D
es

ig
n 

Lo
ad

 

Live Load HS-25 (AASHTO) 
Pedestrian Load (kPa) 4.0 (GOSS BDM 3.12) 

Flood Velocity (m/s) 1.8 

Base Wind Velocity, VB (m/s) 45 (Open Country) 

Peak Ground Acceleration Coefficient 0.2 

Temperature 
Tmax (°C) 50 

Tmin (°C) 15 

M
at

er
ia

ls
 Concrete 

Strength 

Footing/Pile Cap (MPa) 24 

Bored Piles (MPa) 30 
Pier/Abutment/Retaining Wall (MPa) 24 

Concrete Pavement (MPa) 24 

Slab/Railing (MPa) 24 

Retaining Wall/ 
U-shape, Box Culvert (MPa) 

21 

Lean Concrete (MPa) 18 

Reinforcing 
Bars Yield Strength, fy (MPa) 345 

Others BDM, AASHTO, JARA 
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Table 2-2-7 Geometry Conditions of Approach Road Design 
Geometric Design Standards
Project: Bridges in Juba City

Japan
Applied

(Br.1)

Applied

(Br.4)

Applied

(Br.7)

Applied

(Br.10)
Collector Collector Collector Collector

DS-4 DS-4 DS-4 DS-4

50 50 50 50

55 55 55 55

175 175 175 175

20 20 20 20

Urban Urban Urban Urban

2 2 2 2

2 2 2 2

1. Cross Section Elements

6.5 6.0 6.0 6.0 6.0

- 3.0 3.0 3.0 2.5

1.5 1.7 1.9 1.9 1.5

0.5 N/A N/A N/A N/A

2.0 2.5 2.5 2.5 2.5

6.0 4.0 4.0 4.0 4.0

2.Horizontal Alignment

85 ∞ 75 145 ∞

40 - - - -

0.87 - - - -

3. Vertical Alignment

8 0.3 5.6 2.5 3.61

10 - - 18 -

12 - 13.2 8.9 10.2

40 - 100 40 40

4.Vertical Clearance

Number of Carriage Way Lanes nos 2 Page 2-4, Table 2-2, Geometric Design Manual-2006

1
.G

e
n

e
ra

l

Number of Mixture Traffic Lane
Depending on the development of the town, Page 2-4, Table 2-

2, Geometric Design Manual-2006
nos 2

〃

Page 2-6, Table 2-6 Geometric Design Manual-2006

Page 2-6, Table 2-6 Geometric Design Manual-2006

Page 2-6, Table 2-6 Geometric Design Manual-20067 8

10

〃

4.0 4.0

6.7

Outer Shoulder width 〃

2.5

12

2.5

3.5

Maximum Super elevation %

%

2
. 

G
e

o
m

e
to

ry

m

m

m

Bridge Section Length

Span Configuration

50

Remark

Page 2-6, Table 2-6 Geometric Design Manual-2006

Page 9-6, Figure 9-4 Geometric Design Manual-2006

Page 2-6, Table 2-6 Geometric Design Manual-2006

Normal Crossfall

Passing Sight Distance 〃

Stopping Sight Distance

R.O.W m

Carriage Lane Width

MRB DSM AASHTO

Road Classification

Road Functional Classifiction

m

Remark

Design Speed kmh

Item Unit

Page 2-6, Table 2-6 Geometric Design Manual-2006

% 2.5

0.430.50

Page 2-4, Table 2-2, Geometric Design Manual-2006,

Absolute value is referring to the Road Structure Ordinance,

Page 2-3, Table 2-1, Geometric Design Manual-2006

Page 2-6, Table 2-6 Geometric Design Manual-2006

〃

m

25m+25m

N/A 0.5

for 2 lanes, Abuslute is referring to Road Structure Ordinance,

Japan
6.6

1.0

50

Urban

Page 2-4, Table 2-2, Geometric Design Manual-2006

including shoulder

10

40

NO 28

Page 8-15, Table 8-5, Geometric Design Manual 2006

12

175

-

85 86

Max Vertical Gradient

Minimum Radius

Minimum Transition Curve Lentgh

Walk Way Width

Terrain Condition

Min.K

value

%

〃

Superelevation run off

Object Vertical Clearance (m)

Crest

Sag

Min. Vertical Curve Length 30

Mixture Traffic Lane Width m

55 Page 2-6, Table 2-6 Geometric Design Manual-2006

Page 2-6, Table 2-6 Geometric Design Manual-2006

m
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(3) Approach Road Plan of the Bridges 

The roads at both sides of the bridges that will be reconstructed in the Project (later called as 
“approach road”) had been improved by the "Rehabilitation of Urban Roads in Juba" formulated by 
the Government of South Sudan. The JICA Study Team has collected the related documents and 
studied the design conditions of the bridges and its approach roads. 

Related plan, development status of approach roads of each bridge and typical cross sections which 
have been revealed by the project study are summarized in . 

Table 2-2-8 Development Status and Plan for the Roads on Candidate Bridge in the Project 
Bridge No. Status of approach road Contractor Status of improvement plan 

No.1 Completed: Pavement of 
carriageway 
To be completed: Drainage, 
sidewalk, and the road 
associated facilities 

In 2010 by ABMC Road C2 
Rehabilitation of Urban Roads in Juba 

No.4 Completed: Pavement of 
carriageway 
To be completed: Drainage 
and sidewalk 

In 2010 by ABMC Road Q 

No.7 Completed: Pavement of 
carriageway 
To be completed: Drainage, 
sidewalk, and the road 
associated facilities 

In 2010 by ABMC Road F1b/1c 

No.10 Completed: Pavement of 
carriageway 
To be completed: Drainage, 
sidewalk, and the road 
associated facilities 

In 2012 by EYAT Road J3 

 
As of the above Table 2-2-8 the existing road at the both sides of the bridge have been completed 
paving of the roadway with four bridges associated facilities part of those that are not yet completed. 
Although the damages can be seen on the pavement in the vicinity of the existing bridge, the roadway 
width has been satisfied a number of road standard cross-sectional view (plan) pavement (Refer to 
Table 2-2-2: W = 11.2m ~ 12.7m). In contrast, the existing bridge width (Refer to Table 2-2-2: W = 
5.0m ~ 9.15m) are constricted, it has become a bottleneck that causes traffic congestion in urban area. 
There is an urgent need to solve its problem. 4 bridges (No.1, No.4, No.7, No.10) are shown in Figure 
2-2-4” Development Routes of Roads in Juba City.” The Typical Cross-Section(Planned)Road at four 
bridges are shown in Figure 2-2-5 to Figure 2-2-7 and the current states of the approach roads are 
shown in the photos.  
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Figure 2-2-4 Development Routes of Roads in Juba City

Bridge No.7 
Bridge No.4 

Bridge No.1 

Bridge No.10 
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Figure 2-2-5 Typical Cross Section (Planned) Road C2 (Bridge No.1) 

 

 
Photo 2-2-1 Current Situation of the Approach Road of Bridge No.1 (Completed until pavement) 

 

 
Figure 2-2-6 Typical Cross Section (Planned) Road F-1b/1c, Road Q (Bridge No.4 and No.7) 

 
 

6.0 6.0 

8.050 8.050 

0.350 1.700 

2.050 

0.350 1.700 

2.050 

16.10 
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Photo 2-2-2      Photo 2-2-3 
 
 
 

 
Figure 2-2-7 Typical Cross Section (Planned) Road J3 (Bridge No.10) 

 
 

 
Photo 2-2-4 Current Situation of the Approach Road of Bridge No.10 (Completed until pavement) 

 

Current Situation of the Approach Road of 
Bridge No.4 (Completed until pavement) 
 

Current Situation of the Approach Road of 
Bridge No.7 (Completed until pavement) 
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(4) Design Traffic Volume 

The design traffic volume is set for the predicted traffic after 10 years in service. The predicted traffic 
volume at each bridge is indicated in Table 2-2-9. However, the result should be for reference only 
because the subject bridge is located in the city center and there is a possibility that it will be changed 
depending on the value by the impact from the road network development and the urban development 
in the future.  

Table 2-2-9 Actual Traffic Volume and Predicted Traffic Volume of Each Bridge 

 
(5) Road Classification 

Road classification of MTRB has been set by road function and design traffic volume and listed in 
Table 2-2-10. Road classification of each bridge in the Project has been defined as shown in Table 
2-2-11. Considerations in the setting of the road classification are below. 

 The Bridges (No.1, No.4, No.7, and No.10) located in central of the City are appropriate to 
be set as the “Main Access” (just as DS4).    

Table 2-2-10 Road Specification of South Sudan 

 
* The design two-way traffic flow is recommended to be more than one Design Standard 

Step in excess or the first year AADT (excluding DS1) 
** For traffic volume more than 15,000 a different design approach should be followed 
*** The width of each lane is 3.65m 
**** Source: Geometric Design Manual, MRB, 2006   

Actual Traffic Volume（pcu/day）* Predicted Traffic Volume
（pcu/day）**

Predicted Traffic Volume
（pcu/day）**

Current Situaion Start of Service 10 years after start of service
2013 2020 2030

New Nile River
Bridge

No Operation Under operation Under operation －

Bridges No Operation Br. No.1 、 No.4 、 No.7 、
No.10 Construction

Under operation －

- JICA Strada 3-1_2015 －

11,677 24,225 38,946
5,480 9,096 14,623
6,450 13,296 21,376
10,454 16,400 26,366
* Actual Traffic Volume Counted on April  2013
**Predicted Traffic Volume calculated by JICA Strada
***Predicted Traffic Volume calculated 6.5% as increasing ratio from year 2020 and 3.25% from year 2025.

No.7
No.10

Bridge Number Note

Condition

Method of Prediction
No.1
No.4
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Table 2-2-11 Road Specification of Each Bridge 
Bridge 

No. 
Road Category Road 

Classification 
Bridge  
Location 

Reason 

No.1 Main Access DS4 Central Paved collector road. Specification as Main Access (Pavement). 
No.4 Main Access DS4 Central Ditto 
No.7 Main Access DS4 Central Ditto 

No.10 Main Access DS4 Central Ditto 
 
(6) Design Speed 

Design speed would be 50 km/h by adopting the “Urban/Peri-Urban” in the specification of MTRB 
because the roads of the Project are located in urban area of Juba city. 

(7) Typical Road Cross Section 

Typical road cross section has been designed to be consistent with the existing plan of road 
improvement where the subject bridges are located. The standard cross sections are shown in Figure 
2-2-7 and Figure 2-2-8. 

1) Number of Lane 

It should be matched with the existing plan of road improvement. 

2) Width of Carriageway 

It should be matched with the existing plan of road improvement, and is shown below. 

 Bridge No.1, No.4, and No.7 
Road lane width of the above bridges would be designed as 3.0m wide because the approach 
roads that are being developed were based on the design shown above. (Although development is 
suspended at present, it is assumed to resume when financial condition will improve.) 

 Bridge No.10 
This bridge was built by EYAT. It has a 5.5m carriageway width (total width 11m). It is 
considered a 3.0m road lane and 2.5m mixed lane (shoulder). 

3) Sidewalk 

Sidewalk of the roads and bridges would be set up on both sides of the road because the roads 
and bridges of the Project are located on main road and assumed to be utilized by many people. 
The width of sidewalk should be matched with the existing plan.  

4) Shoulder 

 Bridge No.1, No.4, No.7, and No.10 
These bridges have completed the pavement at both sides of the bridges, and it is assumed that 
sidewalks will be installed in the future. In the plan of the government, the shoulder of 0.35m 
width would be installed outside of carriageway, and the width of the curb is about 0.2m. It 
would be ensured that 0.35m width of the carriageway as the shoulder. 

5) Median Strip 

No median 
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Bridge Bridge No.1 (Road C1) Bridge No.4 (Road Q) 

Initial design 

  

For Road 
 
Difference in 
height is less 
than 2m 

 
 

For Road 
 
Difference in 
height is more 
than 2m 

 
 

For Bridge 

  
Figure 2-2-8 Typical Cross Section of Each Bridge (1/2) 

0.40 0.40 

0.40 0.40 
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Bridge Bridge No.7 (Road F1b) Bridge No.10 (Road J3) 

Initial 
design 

  

For Road 
 
Difference 
in height 
is less than 
2m 

  

For Road 
 
Difference 
in height 
is more 
than 2m 

  

For Bridge 

  
Figure 2-2-9 Typical Cross Section of Each Bridge (2/2)

0.40 0.40 

0.40 0.40 
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(8) Selection of Bridge Type 

1) Study of Superstructure 

There are two types of superstructure proposal in the project. One is the RC girder and other is a 
steel girder on the condition of the length of all bridges which are less than 16m. Result of the 
study shows that RC girder type is more appropriate, as the JICA Study Team recommended. 
Likewise, the recipient government has requested for RC girder type. Comparison of 
superstructure alternatives is shown in Table 2-2-12. 

Table 2-2-12 Comparison of Superstructure Alternatives 
 Option-1 RC girder Option-2 Steel girder (H beam) 

Cross Section 

  

Feature 
Heavier than steel girder. (△) 
Easy maintenance. (◎) 

Lighter than RC girder. (○) 
Necessary to paint periodically. (△) 

Workability 

Possible to get the almost all materials for 
construction in Juba. (○) 
Necessary to study the construction methodology 
during rainy season to establish supporting needs. (△) 

Necessary to get the major material from 3rd 
country. (△) 
Possible to erect a steel girder by crane even during 
rainy season. (○) 

Cost 1.00  (◎) 1.20  (△) 

Period 

Necessary to avoid the construction work during rainy 
season. (△) 
Whole construction period is almost same as steel 
girder. (○) 

Erection of the superstructure is faster than RC 
Bridge. (○) 
Whole construction period is almost same as RC 
girder. (○) 

Environmental 
impact and 
landscape 

Road surface become higher by due to girder height. 
(△) Impression innovative by low girder height. (○) 

Evaluation 
○ △ 

The recipient government has requested concrete bridge, and also it is better economically. 

 
2) Substructure and Foundation Design 

Applicability of foundation type is shown in Table 2-2-13. 

Table 2-2-13 Applicability of Foundation Type 
 Cast-in-Place Pile Spread Foundation 

Side view 

 

 

Summary 

Casing pipe is driven into the ground, and the soil 
in the pipe is digged out. Then rebar cage is 
installed into the pipe. Concrete is poured while 
pulling out the casing, and concrete pile is 
constructed. 

Concrete foundation is constructed after excavation 
until bearing layer. If the bearing layer is shallow, it 
is possible to construct by open excavation without 
temporary structure. 

Applicability It is applied when the bearing layer is deep. It is applied when the bearing layer is shallow. 
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3) Bearing Layer 

Bearing layer is decided based on the result of the geological survey that were conducted at the 
locations of each bridge. The bearing layer and foundation type of each bridge is shown in Table 
2-2-14. 

Table 2-2-14 Bearing Layer and Foundation Type of Each Bridge 
Bridge No. Bearing Layer Foundation Type Average Pile 

 Length (m) 
No.1 GNEISS Layer GL-10.0m Cast-in-Place Pile 6.5  
No.4 GNEISS Layer GL-1.3m Spread foundation - 
No.7 GNEISS Layer GL-17.5m Cast-in-Place Pile 14.0  

No.10 GNEISS Layer GL-3.5m Spread foundation -  
 

Spread foundation would be applied in Bridge No. 4 and No. 10 because the bearing layer is 
shallow. Other bridges adopt Cast-in-Place pile, and the bottom of pile should be penetrated by 
more than one (1) diameter into GNEISS layer as bearing layer and must be fixed firmly. 

 

(9) Bridge Facilities Plan 

1) Bridge Pavement 

Pavement thickness on the bridge is determined to be 5cm. Based on the difficulty of the asphalt 
pavement, the desk slab pavement to be applied will be concrete.  

2) Bridge Railing 

Comparison of bridge railing is shown in Table 2-2-15. 

Table 2-2-15 Comparison of Bridge Railing 
Type (1) Concrete (2) Metal 

Image 

  

Feature 

・ Concrete structure. 
・ Heavy weight than steel railing 
・ Closed-type 
・ Materials for construction are locally 

available. 

・ Steel structure 
・ Light weight than concrete railing 
・ Open-type 
・ Difficult to get materials for construction at 

local market 

Cost 230 USD/m 
(23,000 JPY / m) 

370 USD/m 
(37,000 JPY / m) 

Evaluation 

○ △ 
In the case of steel railing, repair is difficult because of financial condition; local procurement of 
materials is difficult; if vehicle clashed and the railing damaged. Therefore, concrete railing is 
recommended for better cost-effectiveness. 

3) Expansion Joint 

Joint device should be adopted based on its excellent durability, cost-effectiveness, and 
maintainability. 

4) Approach Slab 

Approach slab should be installed to prevent uneven settlement behind abutments. 
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5) Support Bearing 

It is recommended to be supported with Pad-type rubber bearing due to its simple structure, 
inexpensive, and excellent durability. 

6) Structure Fall-Down Prevention Device 

All the bridges in this Project are single short spans and supported by abutments. In bridges like 
these, it is less likely to occur in large relative displacement in longitudinal direction between 
superstructure and substructure that leads to the collapse of a bridge. Therefore, installing 
unseating prevention device is not necessary. However, structure limiting excessive displacement 
in traverse direction would be installed. 

(10) Considerations and Basic Plan of Each Bridge 

Considerations in the planning of each bridge are indicated below. 

1) Bridge No. 1 

Area of work: Construction area covers the bridge construction and the approach road that can 
reach both sides of the existing pavement road 

i) Execution of bed protection work under the bridge to prevent riverbed scouring 

ii) Execution of revetment (gabion) works to prevent the influence of the house 

located near the bridge by bank erosion of the downstream 

iii) Improvement of road drainage facilities within the scope of work 

iv) Installation of sidewalk with stairs to ensure access of pedestrians 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-2-10 Plan around Bridge No.1  

Br 

ⅱ) Revetment Work 

ⅰ) Bed Protection Work 

Range of Work L=103.0m 

ⅳ) Sidewalk with Stairs iii) Improvement of Road Drainage 

Range of Excavation for Foundation 
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2) Bridge No.4 

 
Area of work: Between ends of existing asphalt pavement 

 
i) Execution of the bed protection work under the bridge to prevent riverbed 

scouring 

ii) Execution of the revetment (gabion) work to prevent the influence of the house 

located near the bridge by bank erosion of the downstream portion 

iii) Renovation of the existing box culvert 

iv) Adjustment of connection to the existing intersection 

v) Improvement of the drainage for the road in the project 
 

 
 

Figure 2-2-11 Plan around Bridge No.4 

Br 

Br.4 

iii) Renovation of Existing Box Culvert 

i) Bed Protection Work 

ii) Revetment Work 

iv) Intersection 

Range of Work L=210m 

v) Improvement of the Drainage 

Range of excavation for foundation 

v) Improvement of the Drainage 
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3) Bridge No.7 

 

Area of work: Between ends of existing asphalt pavement 

i) Execution of the bed protection work under the bridge to prevent riverbed scouring 
ii) Adjustment of connection to the existing intersection 
iii) Execution of revetment (gabion) work for river erosion 

 
 
 

 
 

Figure 2-2-12 Plan around Bridge No.7 
  

ⅱ) Intersection 

ⅲ) Execution of Revetment 

Range of Work L=183m 

ⅰ) Bed Protection Work 

Br 
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4) Bridge No.10 

 
Area of work: Between ends of existing asphalt pavement 
 

i) Execution of the bed protection work under the bridge to prevent riverbed scouring.  
ii) Renovation of the existing drainage to prevent erosion of the road  
iii) Installation of stairs for the Restaurant. 
iv) Installation of sidewalks with stairs to secure access for neighbors. 

 

 
 

Figure 2-2-13 Plan around Bridge No.10 
 
  

Area of excavation 

iv) Installation of Sidewalks 

ⅰ) Bed Protection Work 

iii) Installation of Stairs 

ii) Renovation of the Existing Drainage 

ii) Renovation of Existing Drainage 

Range of Work L=135m 

Br 
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2-2-2-5 Planning for High Water Level and Minimum Span Length Design 
 

(1) Design Discharge 
Development level of subject facilities would be determined in consideration of experiences in Japan 
and planning of the past based on the concept described below. 

Rainfall intensity in bridge planning adopted 50 years probability in accordance with the standard of 
South Sudan. 

Table 2-2-16 Probability Rainfall Intensity in Bridge Plan 

  
Source: [Drainage Design Manual, MRB, 2006] 

 
(2) Basin Divide 

The contour map, 
the CAD drawing 
and the satellite 
photo utilizing the 
public satellite data 
of NASA were 
incorporated, and 
used to calculate the 
volume of flow 
conducted a basin 
divide in the subject 
area of JUBA city. 
Figure of basin is 
shown in Figure 
2-2-13. 

 

Figure 2-2-14 Figure of Basin in Juba City 

 

River
No.

Structure
No.

Catchment
No.

Catchment
Area
(km2)

High Land
Elevation

(m)

Low Land
Elevation

(m)

Through
Length

(m)
8.635 560.0 460.0 7,170

No. 1 1-1 6.174 550.0 493.0 4,060
No. 2 1-2 0.544 493.0 485.0 350
No. 3 1-3 0.310 486.0 484.0 320
No. 4 1-4 0.744 484.0 480.0 560
No. 5 1-5 0.422 480.0 478.0 340
No. 6 1-6 0.374 478.0 475.0 660

1-7 0.065 475.0 460.0 500
3.200 520.0 465.0 4,100

No.11 2-1 1.181 520.0 497.0 1,350
No.10 2-2 0.835 497.0 488.0 680
No.9 2-3 0.638 488.0 481.0 720
No.8 2-4 0.248 481.0 478.0 350
No.7 2-5 0.187 478.0 472.0 540

2-6 0.110 472.0 465.0 540
3.995 520.0 465.0 3,990

No.13 3-1 2.110 500.0 470.0 2,500
3-2 1.835 470.0 460.0 1,490

Riv.-4 0.500 480.0 465.0 740
Riv.-5 1.620 490.0 465.0 1,760

6.098 500.0 482.0 8,210
No.13 6-1 1.445 540.0 495.0 2,080
No.14 6-2 0.182 500.0 505.0 360
No.15.1 6-3 2.118 500.0 495.0 3,390
No.16 6-4 1.326 505.0 485.0 900
No.12.22 6-5 1.010 495.0 465.0 1,240

3.851 520.0 512.0 3,650
No.16 7-1 0.077 520.0 465.0 210

7-2 3.774 512.0 465.0 3,640
13.295 560.0 495.0 11,360

No.18 8-1 5.132 500.0 495.0 3,650
No.19 8-2 1.991 530.0 487.0 2,000
No.20 8-3 2.098 498.0 470.0 1,670
No.21 8-4 2.715 487.0 470.0 2,060
No.22 8-5 0.420 495.0 470.0 1,000

0.314 470.0 465.0 530
2.355 560.0 465.0 3,750

No.C 9-1 0.657 495.0 472.0 950
No.D 9-2 1.455 512.0 472.0 2,240

9-3 0.222 472.0 465.0 540

Catchments Parameters

Riv.-9

Riv.-1

Riv.-2

Riv.-3

Riv.-6

Riv.-7

Riv.-8
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(3) Rainfall Intensity 

Rainfall data was collected for the computation of rainfall intensity. The available rainfall data was 
four (4) years from 2006 to 2009 in Juba International Airport only. 

The data was analyzed by Gumbel method (extreme value probability method), the rainfall intensity 
by return period was calculated as in Table 2-2-17 was calculated. 

Table 2-2-17 Probability Rainfall Intensity (JUBA Airport) 
Return Period (year) 1.1 2 5 10 30 50 
Rainfall (mm/day) 56.0 72.0 87.0 96.0 111.0 118.0 

r0 (mm) 2.3 3.0 3.6 4.0 4.6 4.9 
r0: daily rainfall/24h 

 
The hourly rainfall intensity was calculated by the Mononobe method and results are shown in Table 
2-2-18. 

Table 2-2-18 Hourly Rainfall Intensity 
Tc (hr) Return Period (year) 

1.1 2 5 10 30 50 
0.25 48.9 62.9 76.0 83.9 97.0 103.1 
0.5 30.8 39.6 47.9 52.8 61.1 64.9 
1 19.4 25.0 30.2 33.3 38.5 40.9 
3 9.3 12.0 14.5 16.0 18.5 19.7 
6 5.9 7.6 9.1 10.1 11.7 12.4 
9 4.5 5.8 7.0 7.7 8.9 9.5 

12 3.7 4.8 5.8 6.3 7.3 7.8 
18 2.8 3.6 4.4 4.8 5.6 6.0 
24 2.3 3.0 3.6 4.0 4.6 4.9 

 
(4) Calculation Results of the Bridge Length 

The bridge length is planned according to the technical approach shown below. To ensure the flow 
capacity for the discharge of 50 years return period 

i) The design water depth at the design discharge is 2.0m. 
ii) The current bridge length will be maintained in case the calculated result is smaller than the 

current one. This is because 1) the urban development has progressed on the basis of the 
current rivers shape and alignment, and 2) the flow is likely to change because the river is a 
natural river. Such changes of flow direction and rise of upstream water level may have an 
impact on the surrounding environment unexpectedly by changing the bridge length.  

iii) Existing Bridge No.1 is skew bridge of 60 degree or less, and there is a possibility to occur 
negative reaction force. It is not desirable situation for structurally. Therefore, skew angle of 
Bridge No.1 is fixed 65 degree, and bridge length has been decided in consideration with river 
situation around bridge. 

 
The calculation results are shown in Table 2-2-19 and Table 2-2-20. 

Table 2-2-19 Bridge Length of Each Bridge and Determinant 
Bridge 

No. 

Current 
cross-sectional 

area of flow 

Bridge length that is 
required from the 
flow calculation 

Bridge 
length of 
design 

Determinant of bridge length 

No.1 9.80 9.0 15.0 For oblique angle of the current bridge is small, the skew 
angle was 65 degrees from a structural standpoint. 

No.4 4.85 11.5 11.5 Determined from the flow rate calculation results. 
No.7 8.10 8.0 10.0 Ensure the water flow width of the current bridge. 

No.10 8.80 7.0 13.0 Determined from the center of flow, rivers situation (flood 
floor, etc.) and the length of bridge. 
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Table 2-2-20 Bridge Length and Runoff Volume Calculation Result 

No. 
Cooperation 

target 

Water 
catchme
nt area 

Bridge length that is 
required from the flow 

calculation 
calculation of cross sectional runoff volume 

hill 
Water flow 

cross-sectional 
area 

wetted 
perimeter 

Average 
water 
depth 

coefficient 
 of 

roughness 

flow 
rate 

flow 
volume Q＞Q50 

Check 

Parameter 
Bridge 
plan 

River 
No. Span Length Cross section 

allowance 
height 

Water flow cross 
section 

Runoff 
volume 

specific  
discharge 

Span 
length 

Bridge 
length 

A B BL B H - h B1 B2 I A S R n V Q Q50 Q50/A B BL 
(km2) (m) (m) (m) (m) (m) (m) (m) (m) (%) (m2) (m) (m) - (m/sec) (m3/sec) (m3/sec) (m3/s/km2) (m) (m) 

No.1 ○ 6.174 8.0 9.0 7.0 2.9 0.9 2.0 - - 0.90 14.00 11.00 1.273 0.035 3.184 44.6 OK 44.5 7.2 14.0 15.0 River-1 
No.4 ○ 7.772 10.5 11.5 9.5 2.9 0.9 2.0 - - 0.60 19.00 13.50 1.407 0.035 2.779 52.8 OK 50.5 6.5 10.5 11.5 River-1 
No.7 ○ 3.090 7.0 8.0 6.0 2.9 0.9 2.0 - - 0.60 12.00 10.00 1.200 0.035 2.499 30.0 OK 30.0 9.7 9.0 10.0 

River-2 
No.10 ○ 2.016 6.0 7.0 5.0 2.9 0.9 2.0 - - 0.70 10.00 9.00 1.111 0.035 2.564 25.6 OK 23.4 11.6 12.0 13.0 
No.18 ○ 5.132 10.0 11.0 9.0 2.9 0.9 2.0 - - 0.40 18.00 13.00 1.385 0.035 2.245 40.4 OK 40.0 7.8 10.0 11.0 

River-4 
No.19 ○ 7.123 10.0 11.0 9.0 2.9 0.9 2.0 - - 0.60 18.00 13.00 1.385 0.035 2.750 49.5 OK 48.4 6.8 10.0 11.0 
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2-2-2-6 Pavement Design 
 

(1) Applied Design Criteria 

Since the design criteria of RSS are not shown for the concrete pavement design, pursuant to 
AASHTO 1993. In addition, joint split and joint structure shall confirm to the pavement design and 
construction guidelines (Japan Road Association, Feb, 2006). 
 

(2) Analysis Period 

It was 20 years according to AASHTO. 
 
(3) Design Procedure 

It was designed in accordance with the right 

of the flow. 

 

 

Figure 2-2-15 Procedure of Pavement Design 
 
(4) Design CBR 

Since Approach Roads are in place until the subgrade, the condition was designed CBR 20. 

(5) Selection of the Pavement Structure 

Study of pavement thickness results are shown in Table 2-2-21. 
 

Table 2-2-21 Selection of Pavement Structure 

Bridge 
No. Pavement Structure Design 

ESAL 
Design 
CBR 

Check by AASHTO 
Thickness of Concrete 

Pavement（Inch） 

Br.1 Pavement Depth (t=40cm) 

 

11.37 x106 CBR=20 More than 8.71 

Br.4 7.14 x106 CBR=20 More than 7.94 

Br.7 12.87 x106 CBR=20 More than 8.92 

Br.10 11.86 x106 CBR=20 More than 8.78 

 

 

 

Concrete Pavement 
 (t=25cm) 

Base Course  
(Treated Crushed  
Stone) (t=15cm) 

Study of Base Course Thickness 

Calculation of Design ESAL 

Calculation of Future Traffic 

Study of Concrete Thickness 
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2-2-3 Outline Design Drawing 
 
The preparatory design drawing is attached in Appendix 6. 

 
2-2-4 Implementation Plan 
 
2-2-4-1 Implementation Policy 
(1) Procurement of materials and equipment 

The buildings with few floors are constructed in several local places, but general civil engineering 
construction has mostly not been carried out. Among the construction materials, fill and crushed stone 
materials can be locally procured. However, the type, quantity and quality of primary materials such as 
rebar and cement is cannot be supplied locally in this project. In addition, the contractor which own 
general construction machines are available, however, the quantity of machinery, model year, lease, 
operational status and construction materials are not the kind that can be supplied to this project. Most 
of the local skilled workers are migrant workers from neighboring countries. Therefore, it was 
determined that importation of major construction machinery and primary materials such as the 
asphalt materials, cement and rebar from Japan and third countries is reasonable. Likewise, it is 
determined to be reasonable that the skilled workers are also recruited from the third countries. 

1) Labor Procurement 

・ Local construction companies have track record of implementing small road construction 
projects. However, their awareness of safety, process and quality is minimal, and thought that 
there is a problem in management. It is then considered that labor provision is main reasonable 
solution. 

・ Procurement in the field of civil general foreman, bridges foreman, bridge labor, rebar fixer, 
timberman, special driver is difficult. Therefore, a need to procure from neighboring third 
countries is prevalent. 

 
2) Material Procurement 

a. Ready-Mixed Concrete 
Three contractor companies which have a ready-mixed concrete plant were confirmed. However, 
the two has no external sales, and the only company which can supply is Tone South Sudan 
(Japanese company). However, there are greater risks with the plan batcher plant of this company 
due to small and old equipment, the breakdown of the machines, and the company's withdrawal 
from South Sudan. Therefore, it is reasonable that the concrete will be directly supplied from the 
plant. 

b. Aggregate for Ready-Mixed Concrete and Pavement 
The aggregate for Ready-Mixed Concrete and Pavement are possible to be procured from a 
private quarry. The available supply volume are as follows: 

i) EYAT ROADS AND BRIDGES 
The company is located in Jebel Kujur which is about 13km from Juba center. Production 
volume is 50m3/h, and can be delivered using the dump trucks of the company. And all the 
particle sizes which is needed in this project is being produced. The particle size is relatively 
good, however, the lithic is not good compared to the other two possible suppliers. 
 

ii) Tone South Sudan 
The company is located on the side of Jebel Kujur which is about 8km from Juba center. 
Production volume is 50m3/h, and it can be delivered using the dump trucks of the company. 
The production volume is less, but it is possible that production of 80 ~ 100m3/day can be 
met if the production activity is carried out at daytime and nighttime. At present, the company 
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is producing the aggregates for concrete (9 ~ 20mm) only, but it is possible that all particle 
sizes needed in this project can be produced. The flat shape is many. 
 

iii) Fattouch Industrial Holding, LTD. 
The company is located in Jubel Knfi which is about 17km from Juba center.  Production 
volume is 5,000m3/h, and all particle sizes needed in this project is produced. The particle 
size is good and the stock volume is enough. 

  
YET ROADS AND BRIDGES TONE SOUTH SUDAN 

Photo 2-2-5 Concrete Aggregate Plant 
 

3) Embankment / Backfill Material and Sub-base Material 

a. Embankment / Backfill and Sub-base 
Currently, the borrow pit is located 20km north from the center of Juba City, and are mined in 
several places. The materials from this place are sampled and tested. If the specified value as the 
lower sub-base material (CBR value of 30 or more) is not met, an additional procedure such as 
mixing with other aggregate is needed. 

b. Base Course Material 
Upper sub-base material is planned to be mechanically stabilized crushed stone. 

Currently, the aggregates from the three places has been tested, and the suppliers were evaluated 
based on the overall quality and price. 

  
Borrow Pit at the North Area 

Photo 2-2-6 Material for Embankment and Subbase 
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Figure 2-2-16 The Locations of Waste Disposal Site and the Borrow Pit 
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4) Reinforcing Bar 

The reinforcing bar of small diameter round and the plain bar are mainly available in the market, 
however, it is very difficult to procure the type and size of rebar needed in this project in Juba 
City. It is determined that the procurement from Japan is reasonable for a stable supply and high 
quality of reinforcing bars. 

In Juba City, cement is imported from Egypt, Pakistan and Kenya. However, there were cases 
when predetermined intensity cannot be obtained due to quality problem. Typically, contractors 
procure from Kenya and Rwanda. For this project, the concrete plant will be erected by their own, 
and it is determined to be more reasonable to import from third countries. 

5) Timber 

Local procurement of formwork wood is possible. However, the formwork plywood cannot be 
procured, thus, importation from third countries is required. 

6) Special Material 

Procurement of falsework and steel materials needed in this project is difficult in South Sudan. 
Therefore, it is determined that procurement from third countries and Japan is reasonable. 

7) Construction Equipment 

The construction machines are owned by local contractors, however, decrepit machines repaired 
by own company are being used. There are also machines which are not decrepit in the transport 
machinery and drilling machinery, however, the number is extremely small and the risk that 
utilization of these machines in this project is large. The contractors owning a crane is very few, 
and the cranes for lease is also is very few. Therefore, to procure the construction machines from 
third countries or Japan is determined to be reasonable. Trailer or self-propelled equipment is 
used for its transport. In addition, the asphalt plant is very difficult to procure from the third 
countries. Therefore, the asphalt with concrete plant will be procured from Japan is determined to 
be reasonable. 

(2) Transportation Route 

The sea transport from Japan and third countries is discharged in Mombasa port, about 500km to 
southeast from Nairobi due to closure of Sudan border. The shortest and reasonable route (about 1,680 
km) is Nimule in Southern Sudan via Nairobi and Uganda. The transit distance between Nairobi and 
Uganda is about 1,180 km. 
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Figure 2-2-17 Transportation Route 

 
(3) Price Escalation 

South Sudan became independent in 2011, and reliable data were not available. The data of the 
predicted value and the value of price fluctuation in South Sudan as announced by the IMF were 
adopted. 

Table 2-2-22 Price Increase Rate 
Year 2015 2016 2017 

Price Increase Rate 
(%) 41.10 14.40 25.00 

 
(4) Survey of Implementation Plan 

1) Temporary Yard 

The size of the temporary yard needed to accommodate temporary office, accommodation, 
material yard, concrete plant, and the stock yard for soil material for this project is 12.000m2 

(80m*150m). The results of the investigation as a candidate site among several places was finally 
selected as in front of the MOPI office. 

Kampala 

Nairobi 

Juba 

Gulu 

Mombasa (Customs Clearing) 

500km 
 Road 

600km 
 Road 

580km 
 Road 

Nimule (Customs Clearing) 
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Table 2-2-23 Evaluation Result of the Prospected Site for Temporary Construction Yard  
No. Name condition 

of site 
Possible 

Area Overall Condition Opinion 

1 Front of MOPI Office Good 80 x 150  The area is enough. ○ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-2-18 Prospected Site of Temporary Construction Yard 
 
 

2) Detour 

The existing roads around the construction site are basically used as detour, and new detour is not 
constructed. However, the road planned as detour of bridge No.1 currently crosses the waterway, 
therefore, temporary waterway facility will be constructed. Also the temporal steal pedestrian 
bridge will be provided for motorcycles and bicycles, however, cattle and pedestrians need to 
cross the construction area. 

  

 

 

To Nimule 

Temporary 
Construction 

Yard 

Ni
le 
Ri
ve
r 
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Figure 2-2-19 Detour Plan 

 
3) Removal of Obstructions 

The obstructions to be removed are shown in Table 2-2-24. The removal fee has been guaranteed 
by GOSS. Theirs locations are shown in Figure 2-2-20, 2-2-21, 2-2-22 and 2-2-23. 

Table 2-2-24 Obstructions to be Removed 

 

Bridge Name Items 
Removal of Obstructions 

(Land, Fence, Masonry Wall, e.t.c.) 
Quantity of 
Obstruction 

No.1 ① Removal of existing Bamboo Fence 26m  
② Removal of existing Barbed Fence 16m 
③ Removal of existing Scrapped Cars 6 cars 
④ Removal of existing Electric Wire and Pole 110m 
⑤ Removal of existing Bill Board 1.3mx2.4m 1 unit 
⑥ Removal of existing Bamboo Fence 15m  

No.4 ①   
 

Removal of existing Electric Wire and Pole 120m 
No.7 ① 

② 
Removal of existing Masonry Wall 16m  

③ 
Removal of existing Bamboo Fence 40m 
Removal of existing Sign Board   3mx2m 1 unit 

No.10 ① Removal of Brick and Masonry Wall 7m  
② Demolition of existing Concrete Box (1.9mx4.8m) 9.2m2 
③ Removal of existing Bamboo Fence 16m 
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Figure 2-2-20 Location of the Removal of the Obstructions (Bridge No.1) 

 

Figure 2-2-21 Location of the Removal of the Obstructions (Bridge No.4) 
 

⑥Bamboo Fence 

①Bamboo Fence 

②Barbed Fence 

③Scrapped Cars 

④Electric Wire 

④Electric Pole 

⑤Billboard 

①Electric Wire 

① Electric Pole 
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Figure 2-2-22 Location of the Removal of the Obstructions (Bridge No.7) 

 

Figure 2-2-23 Location of the Removal of the Obstructions (Bridge No.10) 

① Brick and Masonry Wall 
②Concrete Box 

③Bamboo Fence 

①Masonry  Wall 

②Bamboo Fence 

③Sign Board 
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Bridge No.1: Removal of Billboard Bridge No.1: Removal of Electric Wire and Pole 

 

 

Bridge No.4: Removal of Electric Wire and Pole Bridge No.4: Removal of the Part of Existing 
Restaurant (Now, not necessary) 

  

Bridge No.7: Removal of Anseba Hotel Area from 
Right-of-Way (done) 

Bridge No.7: Removal of Masonry Wall 

  

Bridge No.10: Removal of Brick and Masonry Wall Bridge No.10: Removal of Bamboo Fence 

Photo 2-2-7 Removal of Obstructions 
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4) Waste Disposal Site 

There is a waste disposal site controlled by the state government, located in the southwestern part 
14km from Juba City. Construction waste material, such as demolished concrete, excavated rock 
and excavated soil will be discarded here to be the waste disposal site, as confirmed by a 
Technical Note. (Refer to Figure 2-2-16) 

  
Photo 2-2-8  Waste Disposal Site 

 
2-2-4-2 Implementation Condition 
(1) Considerations on the Natural Conditions 

The river water volume during dry season at construction location is relatively small. However, during 
the rainy season, there is always flowing water, and the flow volume is rapidly increased by sudden 
rain. According to the rainfall data, dry season is 6 months from November to April. The rainy season 
(June small rainy season) is 6 months of May to October. The bridge construction site is near the 
private land, and it is very difficult that the abutments of both sides are constructed at same time. In 
addition, same time construction of all bridges will stirs up a great deal of traffic congestion in the city 
of Juba. Therefore, the construction is a year-round activity in consideration of the construction period 
and the economy. Small bridges are planned to be constructed separately one at a time among Bridge 
No.4, No.7, and No.10 during the 36 months. After each bridge completion, the next bridge should 
start its construction. However, the construction of No.1 Bridge shall be constructed at the same period 
of Bridge No.10 due to the balance of construction of cast-in-place pile base to continue smoothly to 
Bridge No.7. 

(2) Social and Environmental Considerations 

It is necessary to consider the traffic of residents and existing dwelling houses because the bridges are 
located in the inner city. The construction is carried out at site secured by the South Sudan 
Government. 

Since Bridges of No.1, No.4, No.7, and No.10 are located at the city center, it is necessary that the 
traffic of pedestrian, bicycle, motorcycle, and livestock are secured for their transit. Therefore, 
installation of a temporary bridge during construction was planned. 

(3) Transportation Plan 

The major items to be transported to the designated area of the construction site include aggregate for 
concrete, road base and sub-base materials and embankment materials. These will be transported near 
the bridge construction. 

2-2-4-3 Scope of Works  
The responsibilities to be borne by Japan and the Republic of South Sudan are summarized in Table 
2-2-25. 
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Table 2-2-25 Responsibility of Each Government 

Item Content 
Responsible 

Remarks 
Japan South 

Sudan 
Land acquisition (ROW) 
and house relocation 

Land acquisition and 
house relocation  ○  

Procurement 

Procurement of 
materials and 
equipment 

○   

Custom clearance of 
materials and 
equipment 

 ○  

Construction Preparation Land acquisition 
necessary for 
construction 

 ○ 
Project office, accommodation, 
equipment storage yard, work 
shop, etc. 

Preparation other than 
above ○   

Removal/relocation of 
obstruction to 
construction 

Relocation of 
obstruction  ○ Trees and clearance of ROW 

Permission to use river 
water 

Request for 
exemption/permission 
from WWRMI 

 ○  

Main Construction Bridge construction 
and approach road 
construction 

○  Bridge, approach road, and 
revetment work 

 

2-2-4-4 Consultant Supervision 
Basically, the Japanese Consultant will enter into an agreement with the Republic of South Sudan to 
undertake the detailed design and construction supervision of the Project. 

(1) Major Works to be Undertaken 

The major works to be carried out during the detailed design consultant are as follows: 

 Undertake consultations with concerned authorities of South Sudan; field surveys, 
 Detailed design and drawings preparation 
 Project Cost estimate 

The duration to carry out the detailed design work is about 5.5 months. 

(2) Bidding Activities 

The major tasks to be undertaken from bid announcement to construction agreement include: 

 Preparation of bid documents (in parallel with detailed design). 
 Bid announcement 
 Pre-qualification of bidders 
 Bidding 
 Evaluation of bid documents 
 Preparation of Contract Agreement 

The duration of the bid-related activities is about 5.5 months. 

  



 

2-45 

(3) Construction Supervision 

The Consultant will supervise the Contractor’s planning and implementation of the construction 
contract. The major tasks under this stage include: 

 Verification/Approval of related surveys and quantities 
 Review/Approval construction plans 
 Quality Control 
 Process Control  
 Work Output Control 
 Safety Management 
 Turnover Inspection and Acceptance 

The duration of construction supervision is approximately 36.0 months. 

The construction supervision team shall consists of: 1-Resident/Chief Engineer (Japanese), 
1-Pavement Engineer (Japanese), 1-Safety Engineer (Local), 1-Site Engineer (Kenya or Eritria), 
1-Clerk (Local) and 1-Office Boy (Local). Moreover, the Chief Engineer may dispatch Inspector/s for 
turnover inspection during completion. 

2-2-4-5 Quality Control Plan 
The tasks to be carried out for the quality control during the construction period are as follows: 

 Concrete Work 
 Reinforcing Bars and Formworks 
 Earth Work 
 Pavement Work 
 Structure shape and Dimension 

Based on the above, the quality control items for Concrete works are presented in Table 2-2-26 while 
the quality control items. 

Table2-2-26 Concrete Quality Control Plan 

Item Test Items Method 
(Specification) Frequency of Test 

Cement Physical test of cement AASHTO 
M85 

Once before trial mixing, and every once 
every 500m3 batch of concrete; or change 
in source/quarry location (Mill sheet) 

Aggregate Physical test of fine 
aggregate 

AASHTO M6 Once before trial mixing, and every once 
every 500m3 batch of concrete; or change 
in source/quarry location (check supplier 
data) 

Physical test of coarse 
aggregate 

AASHTO 
M80 

Once before trial mixing, and every once 
every 500m3 batch of concrete; or change 
in source/quarry location (check supplier 
data) 

Sieve analysis AASHTO T27 Once a month 
Potential alkali reactivity 
of aggregates  
(Mortar-Bar Method) 

ASTM C1260 Once before trial mixing, and change in 
source/quarry location 

Petrographic 
Examination of 
Aggregates for Concrete 

ASTM C295 Once before trial mixing, and change in 
source/quarry location 

Water Water examination AASHTO T26 Once before trial mixing, and when 
necessary 

Admixture Quality test ASTM C494 Once before trial mixing, and when 
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Item Test Items Method 
(Specification) Frequency of Test 

necessary (Mill sheet) 
Concrete Slump AASHTO 

T119 
Every 75m3 or a batch 

Air Content AASHTO 
T121 

Every 75m3 or a batch 

Test for compressive 
strength 

AASHTO T22 6 samples per batch or 6 samples for every 
75m3 of concrete (3 samples each for 
7-day strength 
and 28-day strength 

Temperature ASTM C1064 Every 75m3 or a batch 
 

Table 2-2-27 Quality Management Plan for Earthwork and Pavement Work 

Item Test Items Test Method 
(Specification) Test Frequency 

Embankment Density test 
(Compaction) 

AASHTO T191 Every 500m3 

Base Course 
/ Sub-Base 

Sieve analysis AASHTO T27 Once before placing, and once every 
1,500m3 or change in source/quarry 
location 

CBR test AASHTO T193 Once before placing, and once every 
1,500m3 or change in source/quarry 
location 

Moisture - Density 
Relations of Soils 
(Compaction) 

AASHTO T180 Once before placing, and once every 
1,500m3 or change in source/quarry 
location 

Density test 
(Compaction) 

AASHTO T191 Every 500m2 

 
2-2-4-6 Procurement Plan 
Assumed procurement of Labor Force, Construction Equipment and Construction Materials are shown 
in Table 2-2-28 and Table 2-2-29. 

Table 2-2-28 Procurement of Labor Force 
Item Procurement Sources Procurement Sources,  

Condition Job Classification Spec. Local Japan 3rd Country 
Foreman    ○ 3rd Country 

Bridge Foreman    ○ 3rd Country 
Bridge Skilled 

Labor 
   ○ 3rd Country 

Skilled Labor    ○ 3rd Country 
Unskilled Labor  ○   RSS 
Common Labor  ○   RSS 

Rigger    ○ 3rd Country 
Rebar Worker    ○ 3rd Country 

Operator For Heavy 
Machines   ○ 3rd Country 

Driver General   ○ 3rd Country 
Carpenter    ○ 3rd Country 

Mason    ○ 3rd Country 
Welder    ○ 3rd Country 

Traffic Controller  ○   RSS 
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Item Procurement Sources Procurement Sources,  
Condition Job Classification Spec. Local Japan 3rd Country 

Security Guard  ○   RSS 
 
 

Table 2-2-29 Procurement of Major Construction Materials and Equipment to be Procured 

Item Procurement sources Remarks 
Local Japan 3rd 

Country Material for Structures             
Cement     ○  Assumed From Kenya 
Rebar  ○   
Aggregate for Concrete ○    
Admixture  ○   
Rocks  ○          
Rubber bearings and  
Expansion Joint   ○         

Anchor   ○         
Sub-base Course ○           
Base Course ○      
Embankment Material ○           
Guard Rail and Fence   ○         
Gabion   ○         
Temporary Materials             
Fuels, oils and lubricants ○           
Timber Formwork ○           
Temporary Steel and  
Steel Falsework   ○         

Construction Equipment             
Backhoe ○           
Dump Truck and Bulldozer     ○  Assumed From Kenya 
Motor Grader and Road 
Roller 

    ○  Ditto 
Wheel loader and Tire Roller    ○  Ditto   
Truck Crane    ○  Ditto 
Crawler Crane (60t)  ○         
Trailer 
 

    ○  Assume From Kenya 
Rotary Drill (All casing)   ○         
Hammer Grab   ○         
Truck with Crane and  
Small Vibrator Roller  ○     

Concrete Pump Car with 
Boom  ○     

Generator 125/150KVA 
 

 ○     
Small Backhoe and  
Submersible Pump  ○ 

     

Line Marker  ○ 
 

    
Heavy Weight Breaker    ○  Assumed From Kenya 

  Truck mixer     ○  Ditto 
Concrete Plant   ○         

 



 

 

2-48 

2-2-4-7 Implementation Schedule 
 

Table 2-2-30 Implementation Schedule of the Bridge Construction in Juba City 

 

現地調査

詳細設計

入札書類作成・承認

入札公示、入札評価、契約

準備工

　橋梁4橋施工期間

撤去工

37

121 2 3 4 5 6 19 20 21 22

実
施
設
計

13 14 15 16 17 187 8 9 10 11

121 2 3 4 5 6 29 3019 20 21 22 23 24

工
事
工
程

25 26 27 2813 14 15 16 17 187 8 9 10 11 3631 32 33 34 35

D
et

ai
le

d 
D

es
ig

n Site Survey 

Detailed Design, Japan 

PQ, Document Preparation 

Bid Activities, Evaluation, Contract 
Total: 10.0 months 

Month 

Month 

C
on

st
ru

ct
io

n 
A

ct
iv

iti
es

 Preparation 
Bridge Construction 

Removal Work 

Total: 36.0 months 
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2-3 Obligations of Recipient Country 

 

2-3-1 EIA and Approval 
Based on the Environmental and Social Impact Assessment Survey (ESIA) implemented in this 
study, an EIA License for Bridge Construction can be obtained with the approval by the Ministry 
of Environment as determined by the South Sudan government. (Please see Appendix 4 Minutes 
of Discussion as 4-3 EIA License.) 

 

2-3-2 Land Acquisition and Resettlement 
There is no “Land Acquisition and Resettlement” involved in this project. 

 
 
 
2-3-3 Coordination with the Development Projects around the Site and Development 

Management 
Coordination with the related organizations about the development along the road and that 
acquisition of land will not be needed because of the development projects around the sites. 

 

2-3-4 Consultation and Coordination of Removal of Obstructions 
This is described in Chapter 2-2-4-1-(4)-3). 

 

 

 

 

 

 

Bridge No.1 Removal of Billboard     Bridge No.1 Removal of Electric Wire and Pole 

 

 

 

 

 

 

Bridge No.4 Removal of Electric Wire and Pole   Bridge No.4 (Same to the left from other direction) 
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2-4 Project Operation Plan 
 

2-4-1 Organizations for Operation and Maintenance 
The different organizations for road maintenance is shown in Table 2-4-1. MTRB is responsible 
for the major maintenance, MOPI is responsible for periodic maintenance and daily 
management and Juba City is responsible for the minor works. 

Table 2-4-1 Organizations of Road Maintenance (Present） 

Organization Role Role of Juba City 

MTRB 
(Ministry of 
Transport, Roads and Bridges) 

Construction and maintenance 
of interstate roads and 
international roads 

Construction and repair of 
paved roads 

MOPI 
(Ministry of 
Physical Infrastructure, 
Central Equatoria States) 

Construction and maintenance 
of feeder roads. 

Minor repair and 
maintenance of paved roads 

Juba City Council Construction and maintenance 
of community roads. 

Road cleaning, etc. 

 
2-4-2 Maintenance Equipment 
 
MOPI owns equipment for road maintenance procured by the government of South Sudan in 
2007 and 2010 and by the technical cooperation project of Japan.  The equipment maintenance 
capacity of MOPI has been enhanced through the technical cooperation project. The daily 
maintenance of equipment can be directly managed. 
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Table 2-4-2 The MOPI’s Equipment for Road Maintenance 
Type No Equipment Amount Notes 

Existing 

1 Bulldozer 1  
2 Grader 1  
3 Backhoe with Shovel 1  
4 Backhoe 1  
5 Vibration Roller 1  
6 Dump Truck 3 One is available. 

Grant 
 

1 Light Truck 2 For small equipment and workers 
transfer 

2 Spreader 1 For asphalt repair 
3 Concrete Cutter 1 For asphalt repair 
4 Air Compressor 1 For asphalt repair 
5 Hand Breaker 2 For asphalt repair 
6 Movable Vibrating Plate 2 For asphalt and gravel road repair 
7 Rammer 2 For asphalt and gravel road repair 
8 Hand Cutter (Engine Type) 1 For asphalt and gravel road repair 
9 Distributor（Engine Type) 2 For gravel road repair 
10 Skip (60)、Pick (40) 1 set For asphalt and gravel road repair 
11 Concrete Mixer 2 For gutter repair 
12 Water Pump 1 For asphalt and gravel road repair 
13 Wheel Barrow 20 For asphalt and gravel road repair 
14 Maintenance Equipment for Training 1 set For training 
15 Maintenance Equipment 1 set For equipment maintenance 

16 Track Crane (6t) 1 For small equipment and machine 
transfer 

17 Dump Track (4t) 1 For road repair 
18 Diesel Welding Machine 1 For cutting damaged part of concrete 
19 Belt Conveyer 4 For excavated soil transport 
20 Maintenance and Repair Equipment 1 set Repair tool for road equipment 

21 High Water Pressure Machine for Car 
Washing 1 set For carwash 

22 Pump for well and Piping Material 1 set For waterworks in the maintenance 
station 

23 Diesel Generator 2 set For power supply in the maintenance 
station 

24 Distribution Board 3 set For power supply in the maintenance 
station 

25 Container Workshop 4 set Machine maintenance 
26 Formwork for Concrete Pipe (φ600mm) 2 set For drainage maintenance 
27 Formwork for Concrete Pipe (φ600mm) 2 set For drainage maintenance 
28 Concrete Barricade 2 set For road division maintenance 
29 Concrete Vibrator with High Frequency 4 set For improvement of placement 
30 Gantry Crane 1 set For concrete pipe manufacture 
31 Water Tank, Piping Material 2 set For concrete pipe manufacture 
32 Road Line Marker and Remover 1 set For road white line repair 
33 Hand Vibrating Roller 1 set For compaction repair of soft ground 
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2-4-3 Contents of the Maintenance Work 
 

The required maintenance works for the Project are the following; 

Periodic Inspection    :    Periodic inspection of Bridges and Approach Roads 

Routine Maintenance  : Cleaning of drainage facilities, Road Pavement, Expansion 
devices, Shoulder and Bridges 

Repair        :         Repair of Road Pavement, Drainage facilities, Structures, 
Bridges, Shoulder, Slopes, Prevention block, etc. 

 

2-4-4 Consideration in Maintenance Work 
 
Maintenance of the roads and bridges to keep in a good condition is the responsibility of the 
RSS. To keep a smooth flow of traffic and to maintain the life of facilities, the following should 
be taken into consideration. 

 Implement regular maintenance and always understand the situation of the facilities. 

 Cleaning especially Drainage facilities, Bearing, Expansion devices and the area around 
them 

 Secure the required budget for maintenance 

There will be no big repairs and technical difficulties for the daily maintenance due to the 
high quality of durability and on the influence of the climate. If the above-mentioned 
maintenance is noted, upkeep of the good condition of the bridges with the current and 
organization will be easy.
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2-5 Project Cost Estimation 
 

Approximate Cost of the Project 

The total initial project cost estimate necessary to implement the project amounts to Japan Yen 
which includes both the cost contributions of Japan and South Sudan and based on the 
conditions stated in Item 2-5-1-1 and2- 5-1-2 as below. However, this amount does not represent 
a limit on the amount granted in the Exchange of Notes. 

2-5-1 Initial Cost Estimation 

2-5-1-1 Japan’s  Contribution ： This page is closed due to the confidentiality. 
Table 2-5-1 Approximate Cost Estimation of Japanese Contribution  

     
Item                     

Project Cost    
(Million Yen) 

 

Facilities Bridge 
Construction 

Bridge Construction 
 
Approach Road Works 

- 
 

- 
Detailed Design and Construction Supervision - 

Total - 
 

2-5-1-2 South Sudan’s Contribution 
Table 2-5-2 Approximate Project Cost Contribution of South Sudan 

Item Amount (US$) 

i) Bank Charge 45,100 

ii) Removal of the Obstruction 21,000 

Total 66,100 

 

2-5-1-3 Cost Estimation Condition 
Cost Estimation Date: November 2015  

Foreign Exchange Rate: US$ 1.00 = 122.20 JPY 
US$ 1.00＝ 2.95 SSP 
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2-5-2 Operation and Maintenance Cost 
The Ministry of Transport, Roads and Bridges (MTRB) has an annual budget of SSP 396 
million (US$ 133.5 million) in 2014/15. The annual maintenance cost of the four (4) bridges is 
about US$ 6,460 per year, as shown in  which represents 0.0048% of the total budget. 
Likewise, the annual maintenance cost of the approach road is about US$ 10,680 which 
represents 0.01% of the budget as shown in . Therefore, it is possible to carry out the operation 
and maintenance of the facility within the budget amount. 

Table 2-5-3 Bridge Maintenance Cost 

Item Frequency Amount (US$) 

Periodic Inspection 12 times/year (1 day/ea) 2,192.40 

Routine Maintenance 4 times/year (2 day/ea)        2,217.60 

Repair 1 times/year (4 day/ea)        2,049.54 

       Total 6,459.54 

＊ Details are shown in Table 2-5-5. 

 

Table 2-5-4 Road Maintenance Cost 
Item Frequency Amount (US$) 

Periodic Inspection 12 times/year (1 day/ea) 2,192.40 
Routine Maintenance 4 times/year (2 day/ea)  2,217.60 
Repair 1 times/year (4 day/ea)  6,272.10 

         Total 10,682.10 
＊ Details are shown in Table 2-5-6. 

 
Table 2-5-5 Bridge Major Maintenance Items and Annual Expenses 

 Facility 
Name 

Items to be 
Checked Frequency Number 

of Staff 
Equipment 
to be Used 

Required 
Quantity 

Amount 
(US$) 

Pe
rio

di
c 

In
sp

ec
tio

n 

Pavements 
 
Drainage 
Main Body 
 
Revetment 
Bridge 
Facility 

Crack, undulations, 
defects 
Siltation, 
obstacles,  
Damage, 
deformation, 
stains, abrasion, 
etc. 
Failure 
Cracks, defects, 
detachment, 
Handrails damage 

12 times/year 
(1 day per 
inspection) 

2 Shovel, 
hammer, 
sickle, 
barricades, 
Pickup truck 

24 
man-days/year 
 
 
12veh-days/ 
    year 

756.00 
 
 
 

1,436.40 

Sub-total    2,192.40 
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R
ou

tin
e 

M
ai

nt
en

an
ce

 

Pavement 
 
Drainage 
 
 
Expansion 
Joint 
Bridge 

Cleaning 
 
Sediment and 
obstacle removal, 
cleaning 
 
Sediment and 
obstacle removal, 
cleaning 
Cleaning 

4 times/year 
(2 days per 
maintenance) 

5 Shovels, 
barricades, 
mower, 
brooms, 
tools,  
Pickup truck 

40 
man-days/year 
 
 
 
8 veh-days/  
    year 

1260.00 
 
 
 
 

957.60 
 

Sub-total    2,217.60 

R
ep

ai
r 

Pavements 
 
Drainage 
Main Body 
Bridge 
Facility 
 
Pavement 
Marking 

Crack sealing, 
damage repair 
Repair of 
damages 
Repair of 
damages 
Repair of handrail 
damages, etc. 
Maintenance of 
road pavement 
marking 

1 time/year 
(4 days per 
repair) 

6 
 
 

 
 
Plate 
compactors, 
Pickup truck 
 
Concrete 
Lane Paint 

24 
man-days/year 
4veh-days/  
     year 
4veh-days/ 
     year 
1.0m3/year 
15m/year 

756.00 
 

140.40 
 

624.40 
 

524.99 
3.75 

Sub-total    2,049.54 
Total 6,459.54 

 
Table 2-5-6 Approach Road Major Maintenance Items and Annual Expenses 

 Facility 
Name 

Items to be 
Checked Frequency Number 

of Staff 
Equipment 
to be Used 

Required 
Quantity 

Amount 
(US$) 

Pe
rio

di
c 

In
sp

ec
tio

n 

Pavements 
 
Shoulder 
Slope 
Drainage 

Cracks, 
undulations, 
defects, etc. 
Deformation, 
erosion, 
settlement, etc. 
Sediment, 
presence of 
obstacles 

12 
times/year 
(1 day per 
inspection) 

2 Shovel, 
hammer, 
sickle, 
barricades, 
Pickup 
truck 

24 
man-days/
year 
 
 
12veh-days/ 
    year  

756.00 
 
 
 

1,436.40 

Sub-total    2,192.40 

R
ou

tin
e 

M
ai

nt
en

an
ce

 

Shoulder 
Slope 

Grass cutting, 
cleaning 
 

4 times/year 
(2 days per 
maintenance) 
 

5 Shovels, 
barricades, 
mower, 
brooms, 
tools,  
Pickup 
truck 

40 
man-days/
year 
 
 
8 
veh-days/y
ear  
 

1,260.00 
 
 
 
 

957.60 
 
 

Sub-total    2,217.60 
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R
ep

ai
r 

Pavement 
 
 
Shoulder 
Slope 
 
 
Road 
Ancillary 

Crack sealing, 
defect repair,  
 
Repair of the 
damaged area 
 
Repair of the 
damaged area 

1 time/year 
(4 days per 
repair) 

6  
 
Plate  
compactors, 
Pickup  
 truck, 
 
Asphalt 
Roadbed  
  material 
Lane Paint 

24 
man-days/
year 
4veh-days
/  
    year 
4veh-days
/ 
    year 
 
4m3/year 
35m3/year 
 
15m/year 

756.00 
 

140.40 
 

624.40 
 

537.00 
2,234.00 
2,217.30 

 
300.00 

Sub-total    6,272.10 
Total 10,682.10 
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