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(1) Field Survey 1 (November 12 – December 4, 2016) 
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Appendix 3  List of Parties Concerned in the Recipient Country 

Name Title,  Position 

Ministry of Health 
Dr. Aceng Jane Ruth Minister 
Dr. Diana Atwine Permanent Secretary 
Dr. Olaro Charles Director, Clinical Services 
Dr. Jackson Amone Commissioner, Curative Services 
Dr. Henry Mwebesa Director Health Services, Planning & Development 
Eng. Priscilla Nakiboneka Assistant Commissioner 
Eng. Paul Kaliba Civil Engineer, Infrastructure Dept. 
Eng. Tusbira Samuel Civil Engineer, Infrastructure Dept. 
Eng. Kataaha Edward Electrical Engineer, Infrastructure Dept. 
Eng. Sitra Mulepo Equipment Engineer, Infrastructure Dept. 

Gulu Regional Referral Hospital 
Dr. James Elima Director 
Dr. Onyachi Nathan Ex. Director 
Tibemanya David Principal Hospital Administrator 
Mubiru Muhammed Ex. Principal Hospital Administrator 
Lanyero Agnes Patricia PPT 
Omara Julius AMRO 
Odyek Beatrice SNO90 
Dr. Arach Milly MO 
Chebet Juliet SMSW 
Bermas Henry PMCO 
Opio George Pius AMRO 
Ochorog Gabriel AMRO 
Opio Larubi Micheal Electrician 
Dr. Ssenfuka Samuel MO 
Saad Waigonda Biomedical engineer 
Emeru James Inventory Officer 
Lukwiya Geoffrey Electrician 
Ekou Edson E Plumber 
Tolit James SAS Laroo Division 

Lira Regional Referral Hospital  
Dr. Odu Bernard Director 
Dr. James Elima Ex. Director 
Michael Odur Ex. Principal Hospital Administrator 
Ogwal Walter W/S Eng. 
Oyang William Cons. Paed. 
Dralada Thomas Opeli Psych. NO 
Acan Ruth Lucy SNO 
Apio Stella SNO 
Evalyn Abongo NO 
Margaret Odongwen PNO 
Odepe Simon Head Accts. 
Urassa Johnathan G. S. Radio 
Sangadi Justine PCO 
Aciro Rose SNO 
Akuno Doreen Ruth NO 
Opota Walter SEC 

 



Arua Regional Referral Hospital 
Dr. Adakau Alex Ag. Director 
Dr. Odu Bernard Ex. Director 
Okello Odeke Peter Ex. Principal Hospital Administrator 
Ezati Ezaruku Chairperson Hospital Member of Board 
Obeti Francis BMET 
Anite Joyce N/O 
Alezuyo Janet A AC SPNO 
Emudu Abosolom Ag. Engineering Officer 
Dr. Candia Robert Dental Surgeon 
Ogen-Mungu Ronald Asst. Engineering Officer 

USAID/SUSTAIN 
Gladyst Tugume Deputy Chief of Party 
Kiwanuka Paul Director for Operations 
Hillary Alima Care & Treatment Advisor 
Julien Natulaurla Communication Specialist 
Kayita Crolgry QI-TA 

UNHCR Arua Office 
Ezati Erzaruku Chairperson HMB 
Omed Aiyoub Associate Field Officer 
Anchinesh Mahotome Protectional Officer 

Uganda Cancer Institute 
Dr. Jackson Orem Director 
  

Ministry of Finance , Planning & Economic Development 
Maris Wanyera Ag. Director, Directrate Debt & Cash Policy 
  

 

 

 



Appendix 4  Minutes of Discussions
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(2) Field Survey 2 





















































































































































































(3) Explanation of Draft Report
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Appendix 5 Technical Note

















 
 

Appendix 6  Soft Component (Technical Assistance) Plan 
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1. Background of Soft Component 
The Project for Improvement of Regional Referral Hospitals in Northern Uganda (hereinafter called the 

Project) in to improve facilities and medical equipment in three regional referral hospitals in Northern 
Uganda. Among the targeted hospitals, Gulu Regional Referral Hospital (hereinafter called “RRH”), Lira 
RRH and Arua RRH will be assisted though the construction of facilities and procurement of medical 
equipment. 

The Ugandan government is progressing activities focusing on the improvement of healthcare service as 
an important area, following Health Sector Development Plan: (HSDP, 2015-2019). Japanese government 
has implemented support to RRH in Soroti region, East area, Central area and Western area as Grant Aid in 
the past. This Project is positioned as following these projects, and the content of support is similar. 

 
The equipment planned for this Project has been selected through adequate discussions with the 

Ugandan side in the field survey as well as complying with the standard equipment list specified by the 
Ministry of Health (hereinafter called “MOH”). In addition, its validity has been sufficiently verified, 
consistent with the Ugandan implementation system (personnel, budget, etc.), and there is no particular 
problem in its use. However, some equipment items at the target hospitals are not currently used due to lack 
of actual equipment at hospitals, aging of equipment or breakdowns. Therefore, although doctors or nurses 
have experiences of using equipment in the past, there are some concerning about handling techniques of 
the equipment. For these reasons, it is desirable to brush up clinical techniques to use supplied equipment 
based on sustained and up-to-date knowledge after the procurement. 

Under these circumstances, soft components aimed at brushing up clinical techniques have been 
implemented in the past projects targeting central and western Regional Referral Hospitals, and have lead 
to effective utilization of equipment after project implementation. From past actual achievement, it is 
highly significant to implement soft component intended to brush up clinical techniques. 

 
Additionally, CR (Computed Radiography) system is planned in place of the existing system for using 

film in radiation diagnosis. This system is an alternative system of classic method, and since the 
conventional technology is applied, no major technical obstacle is not likely to be occurred. However, the 
data management method such as storing digital data in server, the image sharing method which share in 
digital data via LAN instead of film are totally different. It is also an advantage for CR system to be able to 
use image editing technology by using software, for example emphasizing necessary diagnostic part or 
correcting insufficient exposure. 

In order to understand these differences from the operation method with film and to make effective 
operation of obtained data, it is necessary to implement comprehensive training including LAN 
environment as well as training by equipment manufacture. Unlike initial instruction and operation training 
by agent technician, this soft component is effective that including how to process clinically useful digital 
data and how to decide rules for data sharing across hospitals. 

 
In the past projects, supplier and technician from agent conducted instruction for operation and 

maintenance. However the knowledge and technique are likely to become ambiguous as time passed, as a 
result, there are risk in which the equipment is operated with inappropriate usage method or a slight 
breakdown is ignored. Besides, the staffs who have received training when installation are sometimes in 
place changed after a year since installation. Therefore this soft component which implement training after 
half of year from installation can contribute to resolve and improve these issues significantly by re-training 
the operation method including clinical technology and the maintenance method. 

 
From above viewpoints, the MOH has requested the Japanese side to provide soft component service for 

these technical assistance. In response to that request, the Project plan the following soft components. 
 
Ⅰ Training in Clinical Techniques  
Ⅱ Training in CR system 
Ⅲ Training in maintenance management  

 
Remark, currently technical cooperation project “Project on Improvement of Health Service through 

Health Infrastructure Management (Phase2)” has been implemented. User trainer who has capability to 
train effective operation and maintenance method of medical equipment have been trained up in captioned 
project targeting Regional Referral Hospital including targeted 3 RRH of this project. Additionally this 
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captioned project has made maintenance system be strengthening for regional workshops1. This soft 
component narrow down the targeted equipment based on the result of this technical cooperation project.   
 

 

2. Objectives of Soft Component 
 
At the target hospitals, clinical training, maintenance training and CR system training will be carried out 

to medical staffs (doctors, nurses, etc.). Also training on equipment maintenance management technology 
will be implemented to regional workshop engineers. The achievement of the following three objectives 
can be expected after implementation soft component in case of the effectiveness is continued after the 
implementation. 

 
Ⅰ Supplied equipment is effectively used 
Ⅱ The CR system is effectively operated 
Ⅲ Technique for maintenance management of supplied equipment is improved, and equipment is 

appropriately managed and operated for a long time 
 

 

3. Output of Soft Component 
 
The outputs to be achieved at the completion of soft components are as follows. 

 
Ⅰ Training in Clinical Techniques 

This training will be implemented after half of year since the hand over. Outputs are as bellow.  
I-① Marshal clinical knowledge about function and role of supplied equipment  
I-② Mater appropriate handling technique depending on situation of patient using targeted equipment  

 
Ⅱ Training in CR system 

This training will be implemented just after the handover. This targets medical staffs for X-ray such as 
X-ray technicians, X-ray doctors and doctors in each department. Outputs are as bellow.  
Ⅱ-① Share X-ray image effectively within the hospital  
Ⅱ-② Improve the quality of X-ray image and increase accuracy of diagnosis 

 
Ⅲ Training in maintenance management 

This training will be implemented after half of year since the handover of equipment. 
This training targets medical staffs such as doctors and nurses who operate supplied equipment in the 
target hospital and regional workshop technicians.  
Ⅲ-① Re-confirm principle purpose of supplied equipment and improve operation technique 
Ⅲ-② Learn inspection and maintenance method focused on supplied equipment and construct constant 

maintenance and operation system 
Ⅲ-③ Improve technique for trouble shooting to identify problem on equipment and be able to share 

correct information about trouble to the central workshop or technicians in manufactures.  
 
 

4. Method for Confirming the Degrees of Achievement of Outputs 
 

Achievement of the soft components will be confirmed in the following manner. 
 

                                                   
1 Workshop: workshops are in charge of maintenance and management of all infrastructures including 
facilities and medical equipment at governmental healthcare facility,. There are 12 workshops in Uganda. 
The capital, Kampala, is covered by the central workshop under the control of the Infrastructure department 
of MOH, and the other 11 areas are covered by regional workshops. A regional workshop is located at each of 
the targeted are of RRH, controlling maintenance and management of all the health facilities allocated in 
these areas. 
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Output  Method of Confirming Achievements  

Ⅰ Training in 
Clinical 

Techniques 

① Marshal clinical knowledge about 
function and role of supplied 
equipment 

Level of understanding will be confirmed by 
carrying out technical assessment before and 
after the provision of technical training.  
 

② Mater appropriate handling 
technique depending on situation 
of patient using targeted 
equipment 

Level of understanding will be confirmed by 
carrying out technical assessment before and 
after the provision of technical training. 

Ⅱ Training in 
CR system 

① Share X-ray image effectively 
within the hospital 

Level of understanding will be confirmed by 
carrying out post-test after the provision of 
technical training. 

② Improve the quality of X-ray 
image and increase accuracy of 
diagnosis 

Check edited images after training and 
confirm level of understanding  

Ⅲ Training in 
maintenance 
management 

① Improve operation technique Check the number of unused equipment and 
the frequency of use before training, and 
confirm the improvement of availability 
ratio after training. 

② Learn inspection and 
maintenance method focused on 
supplied equipment and construct 
constant maintenance and 
operation system 

Level of learning will be confirmed by 
carrying out technical assessment before and 
after the provision of technical training. 

③ Improve technique for trouble 
shooting to identify problem 

Improvement of technique will be confirmed 
by carrying out technical assessment before 
and after the provision of technical training.  

 

 

 

5. Activities of Soft Component (Input Plan) 
 
Activities to achieve each output (Input Plan) are as follows. 

（1）Trainers 
- Consultant for clinical technique：Ugandan doctor, 1 person 
- Consultant for CR system：Japanese expert, 1 person 
- Consultant for operation and maintenance technique：Japanese expert, 1 person 
- Consultant for training planning：Japanese expert, 1 person 

  
 
 
（2）Plan of Operation  
   Activities ①Preparation work in Japan ②Field work ③Post work in Japan 
  Details are as follows. 

 
① Preparation work in Japan 

 
Each consultant prepares lecture materials necessary for each training. Consultant for training 

planning will organize the training program of each specialized training, meeting with MOH, 
targeted hospitals, other related organizations, and arrange venues and transportation in advance. 
Number of days required for domestic preparation work: Consultant for CR system 3 days. 
Consultant for operation and maintenance technique 3 days. Consultant for training planning 5 days. 

Cosultant for clinical technique and consultant for operation and maintenance technique need to 
check the situation of equipment before visiting the hospitals via email and prepare necessary 
documents before the training which is implemented after half of year since the handover.  
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②Training in Uganda 

Output 
Plan of Operation 

Lecture Outline of Training 

Ⅰ Training 
in Clinical 
Techniques 

①Marchal clnical 
knowledge about 
function and role of 
supplied equipment 

Consultant for 
clinical 
technique 

-Confirmation of principle and purpose of use, 
re-learning basic knowledge (just after hand 
over) 
-Resolusion of unclear point and re-confirmation 
of principle and purpose of use on equipment 
(after half of year sicce hand over)  

②Mater appropriate 
handling technique 
depengin on situation 
of patient using 
targeted equipment 

-Training method of applying real case in 
practice (just after hand over) 
-Re-training method of applying real case in 
practice and resolusion of unclear points (after 
half of year sicce hand over) 
 

ⅡTraining in 
CR system 

①Share X-ray image 
effectively within the 
hospital Consultant for 

CR system  
 

-Training operation method of digital data 
including receive, store and search method 
Construct rule to store digital data 

②Improve the quality of 
X-ray image and 
incresase accuracy of 
diagnosis 

- Training editing techniques for actual obtained 
images 

Ⅲ  Training 
in 
maintenance 
management 

①Improve operation 
technique 

Consultant for 
operation and 
maintenance 
technique 

- Re-training method of preparation and 
operation on ineffectively used equipment  

②Learn inspection and 
maintenance method 
focused on supplied 
equipment and 
construct constant 
maintenance and 
opearation system 

- Re-training maintenance method on insufficient 
maintained equipment  
 

③Improve technique for 
trouble shooting to 
identify problem 

- Training inspection and maintenance 
techniques with real broken equipment  
 

 
Targeted equipment  

 Gulu RRH Lira RRH Arua RRH 
CR system   ○ ○ 
Ventilator   ○   
Anesthesia machine ○ ○ ○ 
Infusion pump  ○  ○ 
Syringe pump  ○ ○  
ECG   ○   
Esophagoscope  ○ ○ ○ 
Electric surgical unit ○  ○ 
Patient Monitor ○ ○ ○ 
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Curriculum(draft) 
Ⅰ. Training of Clinical Techniques 

（１）   The first time (Just after hand over of equipment) 
 Gulu RRH 

No.  Training Item Form Trainee 

Day 1 
AM Confirmation of functions and roles of 

procured equipment  
Lecture 
 

Medical doctors and 
nurses (approx. 10 
people) 

 PM Confirmation of clerical knowledge 
concerning anaesthesia 

Lecture 
 

Day 2 

AM Breath control method Lecture 
 Ditto 

 
PM 

Handling of ventilators and Confirm alarm 
activation condition and countermeasure 
method  

Practical 
Training 
 

Day 3 

AM Infusion management method  Lecture 

Ditto 
 

PM 
Handling of syringe pump and infusion 
pump and  
Confirm alarm activation condition and 
countermeasure method  

Practical 
Training 

Day 4 
AM 

Methods of general management and 
postoperative management of patients in 
severe condition  

Lecture  
Ditto 

PM 
Handling of patient monitor/ECG and 
confirm alarm activation condition and 
countermeasure method  

Practical 
Training  

Day 5 

AM Method of patient management during 
operation  Lecture 

Ditto  
PM 

Handling of anaesthesia machine, Electrical 
surgical unit, patient monitor, infusion pump 
and Esophagoscope during operation  

Practical 
Training  

Day 6 
AM Question resolved,Summary Lecture  

Ditto 
PM Confirmation of assignment documents and 

levelof settlement  Lecture  

 
Lira RRH 

No.  Training Item Form Trainee 

Day 1 
AM Confirmation of functions and roles of 

procured equipment  
Lecture 
 

Medical doctors and 
nurses (approx. 10 
people) 

 PM Confirmation of clerical knowledge 
concerning anaesthesia  

Lecture 
 

Day 2 

AM Infusion management method  Lecture 
 

Ditto 
 

PM 
Handling of syringe pump and infusion 
pump and  
Confirm alarm activation condition and 
countermeasure method  

Practical 
Training 
 

Day 3 
AM 

Methods of general management and 
postoperative management of patients in 
severe condition  

Lecture 
Ditto 
 

PM 
Handling of portable monitor and confirm 
alarm activation condition and 
countermeasure method  

Practical 
Training 

Day 4 

AM Method of patient management during 
operation  Lecture  

Ditto 
PM 

Handling of anaesthesia machine, patient 
monitor and  Syringe pump during 
operation 

Practical 
Training  

Day 5 
AM Handling of Esophagoscope  Lecture 

Ditto  
PM Question resolved   Practical 

Training  

Day 6 
AM Summary  Lecture  

Ditto 
PM Confirmation of assignment documents and 

levelof settlement  Lecture  
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Arua RRH 

No.  Training Item Form Trainee 

Day 1 
AM Confirmation of functions and roles of 

procured equipment 
Lecture 
 

Medical doctors and 
nurses (approx. 10 
people) 

 PM Confirmation of clerical knowledge 
concerning anaesthesia  

Lecture 
 

Day 2 

AM Infusion management method  Lecture 
 

Ditto 
 

PM 
Handling of syringe pump and infusion 
pump and  
Confirm alarm activation condition and 
countermeasure method  

Practical 
Training 
 

Day 3 

AM 
Methods of general management and 
postoperative management of patients in 
severe condition  

Lecture 
Ditto 
 

PM 
Handling of portable monitor and cnfirm 
alarm activation condition and 
countermeasure method  

Practical 
Training 

Day 4 
AM Method of patient management during 

operation  Lecture  
Ditto 

PM 
Handling of anaesthesia machine, Electric 
knife, patient monitor, infusion pump and 
Esophagoscope during operation  

Practical 
Training  

Day 5 
AM Handling of Esophagoscope Lecture 

Ditto  
PM Question resolved   Practical 

Training  

Day 6 
AM Summary  Lecture  

Ditto 
PM Confirmation of assignment documents and 

levelof settlement  Lecture  

 
The target equipment differs in each RRH, but training for each RRH uniform 6 days is 
assumed. The reason is as follows. The level of the staff of each hospital and the experience of 
using the equipment are finely different. Also, the training executor can turn multiple hospitals 
efficiently and with the maximum number of days. (Monday to Saturday training, Sunday 
movement)  

 
 

（２）  The second time (six months after the hand over) 
 

No.  Training Item Form Trainee 

Day1 
AM Selection of target equipment and 

retraining of operation techniques 
Practical 
Training Medical doctors and 

nurses (approx. 10 
people)  PM Ditto   Practical 

Training  

Day2 
AM Ditto   Practical 

Training 
Ditto  

PM Ditto  Practical 
Training  

Day 3 
AM Ditto   Practical 

Training Ditto 
 

PM Ditto   Practical 
Training  

Day 4 
AM Summary  Practical 

Training Ditto 
 

PM Confirmation of assignment documents 
and levelof settlement  

Practical 
Training  
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Ⅱ.Training of CR system (Just after hand over) 
 

No.  Training Item Form Trainee 

Day 1 
AM Confirmation of outline of CR system and 

mechanism  Lecture 
Doctors who read 
diagnostic images, 
Diagnostic person in 
image department (about 
20 people) 

PM Method of digital data acquisition from CR 
plate CR 

Practical 
Training 

Day 2 
AM Storing and managing digital image data  Lecture 

Ditto  
PM Method of digital image data transfer  Practical 

Training 

Day 3 
AM Method of data acquisition from server on 

client PC 
Practical 
Training  

Ditto  
PM Ditto   Practical 

Training  

Day 4 
AM Image processing technology of image data 

 
Practical 
Training 

Ditto  
PM Ditto  Practical 

Training  

Day 5 

AM Periodic inspection, maintenance method Practical 
Training  

Doctors who interpret 
diagnostic images, 
Diagnostic person in 
image department and 
Equipment maintenance 
engineer (about 25 
people)  

PM Troubleshooting in case of breakdown Practical 
Training  

Day 6 
AM Summary  Lecture 

Ditto 
PM Confirmation of assignment documents and 

levelof settlement  
Practical 
Training  

 
Ⅲ. Training of Maintenance and Management Techiques (six months after the hand over) 
 

No.  Training Item Form Trainee 

Day1 
AM Selection of target equipment  Practical 

Training 
Regional workshop 
technicians, user trainers 
and nurses 
(approx. 10 people)  PM Training of operation methods Practical 

Training 

Day2 

AM Ditto  
Lecture 
Practical 
Training Ditto  

PM Ditto  
Lecture 
Practical 
Training  

Day 3 

AM Ditto  
Lecture 
Practical 
Training  Ditto  

PM Ditto  
Lecture 
Practical 
Training 

Day 4 
AM Training of Equipment maintenance 

management  
Lecture 
Practical 
Training Ditto  

PM Ditto  
Lecture 
Practical 
Training 

Day 5 

AM Training for equipment troubleshooting 
methods etc.  

Lecture 
Practical 
Training  Ditto  

PM Ditto 
Lecture 
Practical 
Training  

Day 6 
AM Summary  Lecture  

Ditto 
PM Confirmation of assignment documents 

and levelof settlement  Lecture  
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Although targeted equipment items in training of maintenance and management techiques will be 
changed based on real situation of operation, maintenance and some other conditions on each hospital, 
the possible number of targeted equipment is around 40-50 in each RRH. The targeted equipment will 
be decided with acutual situation which heared via email before the training, especially the priority for 
training will give on equipment with following categories; 1. Critical problem occurred because of 
trouble on equpiment, 2. Expensive equipment and 3. High frequency of use (approx. 10-20 items are 
targeted, although conditions and situations are different in each hospital). Especially equipment with 
category 1 give direct impact to patients ‘life, therefore training will be repeated as much as possible 
within the term.  

 
The period of dispatch for each training session is as bellow.  
 
I. Training of Clinical Techniques 
- Consultant for clinical technique：Ugandan doctor, 1 person 
 A total of 23days (6 for training x 3hospitals, 4 for domestic travel and 1 for report to MOH, JICA 
and Japanese embassy) x 1 time 
 A total of 19days (4 for training x 3hospitals, 4 for domestic travel and 1 for report) x 1 time 
 
- Consultant for CR system：Japanese expert. 1 person 
 A total of 20 days (4 for international travel, 6 for training x 2hospitals (Lira and Arua), 3 for 
domestic travel and 1 for report) x1 time 
  
- Consultant for operation and maintenance technique：Japanese expert, 1 person 
 A total 27 days (4 for international travel, 6 for training x 3hospitals, 4 for domestic travel and 1 for 
report) x 1 time 
 
- Consultant for training planning：Japanese expert, 1 person 
 A total 27days (4 for international travel, 6 for training x 3hospitals, 4 for domestic travel and 1 for 
report) x 2 times 
 

④ Post work in Japan 
Summarize the result of technical training etc., and the Interim Report, Implementation Report 

and Completion Report created. The number of days required for the work in Japan shall be 2 days 
for the consultant for CR system and the consultant for operation and maintenance technique and 
3days for consultant for training planning.  

 

6. Method for Procuring Resources for the Implementation of Soft Component 
 
For the implementation of soft component, “Training of clinical technique” will be done by a 

Ugandan doctor from the viewpoint of cost, language, local custom and sustainability of training after 
the completion. Doctors who have sufficient knowledge and skills related to clinical practice using 
targeted equipment, and work in higher referral hospital such as National Hospital, and also have 
experience of training lecturers on clinical techniques, are dispatched. The first training will be carried 
out just after the handover of equipment. The second training will be carried out after half of year since 
the hand over for equipment that target hospital requests to re-train, and the consultants check the 
degree of establishment and give training again on the equipment with luck of establishment .   

"Training of CR system" basically dispatches a consultant who is qualified as a medical radiology 
technician in Japan and has sufficient experience in CR operation and implements technical training  
using the supplied CR system in the Project.  

 “Training of operation and maintenance technique” dispatches a Japanese consultant with general 
expertise to supplied equipment in the Project, confirms the degree of utilization of supplied equipment, 
and re-train the equipment that is deemed necessary for technical training again. 

The "technical guidance plan" dispatches a Japanese consultant who grasps the soft components, the 
structure of Japanese grant aid, and the details of the equipment to be suppled, and has experience of 
coordination work. The consultant organize the technical training process, overall schedule, etc., as well 
as formulate a detailed implementation plan, in consultation with the executing agency such as Ministry 
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of Health, central workshop, target hospital, regional workshop etc.. After that, during each training 
implementation period, in cooperation with the hospital staff in charge, support the implementation of 
appropriate and efficient training such as participant count management, venue coordination, schedule 
management and so on. In order each expert to be able to concentrate on the training, the consultant do 
consideration / adjustment so that the participants can get the maximum technical skill. 
 

 

7. Implementing Schedule of Soft Component 
The implementation of the soft component will basically be started after the installation 

of supplied equipment. As mentioned above, training of clinical training will be conducted 
twice, including the first training (immediately after handover of equipment) and 
follow-up training (half year after the hand over). Training of CR system will be conducted 
once after handover of equipment. Training of operation maintenance and management 
techniques will be conducted about half a year after handover of equipment. 
 
Estimated implementation schedule at this stage is as follows. The final implementation 

schedule will be determined after discussion with Ugandan related organization and 
Japanese experts. 
 

 Overall Schedule  

 
Schedule from 

E/N 
1 
 
 

2 
 

3 9 21 22 23 24 25 26 27 28 29 
 

30 
 

31 
 

32 
 

33 
 
 

Imple
menti

ng 
Sched

ule  

Construction 
                 

Equipment 
Procurement 

Gulu RRH 
LiraRRH 

Arua RRH 

                 

                  

Implementation 
of Soft 
Component  

Gulu RRH 
LiraRRH 

Arua 
RRH 

                 

Dispa
tch of 
exper

ts  

Consultant for 
clinical technique 
Consultant for CR 
system  
Consultant for 
operation and 
maintenance 
technique 
Consultant for 
training planning  
 

          
 
 

       

Deliverable                   

 
 

The place of implementation is Gulu RRH, Lira RRH, Arua RRH of this project. 
 

Progress Report Completion Report 

… 
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8. Deliverable of Soft Component 
 
Other than the completion report to the client and Japanese side, the following documents will be the 

deliverables of the soft components. 
     

① Training materials:  Lecture materials, maintenance management manual, maintenance 
checklist, etc.  

② Repots： Training report by each consultant, summary of test results before and after 
training etc.  

 

 

9. Responsibility of Implementing Agencies of Recipient Country 
 
Persons concerned in the plan in the Infrastructure Division of MOH, the central workshop, targeted 

hospitals, regional workshops etc. are required to select trainees and ensure they will participate in the 
technical training, as well as coordinating the schedule of the technical training and providing the 
venues. 
In addition, the responsible persons from the target hospital and the Infrastructure department of 

MOH participate in this training as necessary. In order to ensure proper operation and maintenance of 
supplied equipment for a long time, it is necessary to improve existing management system and 
continue similar trainings by Ugandan side. MOH and target hospitals are required to secure budget for 
maintaining operational structure with appropriate personnel, consumables and spare parts as 
responsibility. 
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Appendix 7 Excerpt of the investigation report of natural conditions 
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3 BOREHOLE 1 LOG AND CORE PHOTOS 

Borehole 1 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

3.1 BH -01 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 01 
Project: Geotechnical Investigations at Gulu 
Regional Referral Hospital 

Date Start: 20 – Feb - 2017 

Location: Gulu Regional Referral Hospital Finish: 21 – Feb - 2017 
Equipment: GY-100 Co-ordinates:  E 421894.896 N 307395.431 
Ground elevation:  1111.073 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown red silty clay soils. Stiff. 
Locally contains quartz fragments. 
Moderately stiff 

0 
1 

47 1.0 – 1.45 
2 (1.45m – 1.75m) 

3 19 2.75 – 3.2 
(3.2m – 3.5m) 

4 

5 16 4.5 – 4.95 
(4.95m – 5.25m) 

6 
12 6.25 – 6.7 

7 (6.7m – 7.0m) 

8 
13 8.0 – 8.45 

9 (8.45m – 8.75m) 

10 10 9.75 – 10.2 

11 
18 11.2 – 11.65 

12 

13 15 12.65 – 13.1 
(13.1m – 13.4m) 

14 - - - 
Brown gray gravel soils 

15 - - - 
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4 BOREHOLE 2 LOG AND CORE PHOTOS 

Borehole 2 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

4.1 BH -02 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 02 
Project: Geotechnical Investigations at Gulu 
Regional Referral Hospital 

Date Start: 21 – Feb - 2017 

Location: Gulu Regional Referral Hospital Finish: 22 – Feb - 2017 
Equipment: GY-50 Co-ordinates:  E 421920.551  N 307380.866 
Ground elevation:  1110.654 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown red silty clay soils. Stiff. 
Locally contains quartz fragments. 
Moderately stiff. Becomes sandy 
at 12.5m to 15m 

0 

1 
53 1.0 – 1.45 

2 (1.45m – 1.75m) 

3 56 2.75 – 3.2 
(3.2m – 3.5m) 

4 

5 40 4.5 – 4.95 

6 
20 5.95 – 6.4 

7 (6.4m – 6.7m) 

8 40 7.7 – 8.15 

9 
34 9.15 – 9.6 

10 

11 23 10.6 – 11.05 

12 
17 12.05 – 12.5 

13 

14 >50 (Refusal) 13.5 – 13.95 
(13.95m – 14.25m) 

15 
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5 BOREHOLE 3 LOG AND CORE PHOTOS 

Borehole 3 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

5.1 BH -03 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 03 
Project: Geotechnical Investigations at Gulu 
Regional Referral Hospital 

Date Start: 20 – Feb - 2017 

Location: Gulu Regional Referral Hospital Finish: 21 – Feb - 2017 
Equipment: GY-50 Co-ordinates:  E 421903.353  N 307364.31 
Ground elevation:  1110.151 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown red silty clay soils. Stiff 
with some gravel 

0 
1 

>50 (Refusal) 1.0 – 1.45 
2 (1.45m – 1.75m) 

3 >50 (Refusal) 2.75 – 3.2 
(3.2m – 3.5m) 

4 

5 41 4.5 – 4.95 
(4.95m – 5.25m) 

6 
17 6.25 – 6.7 

7 

8 25 7.7 – 8.15 

9 
22 9.15 – 9.6 

10 

11 

12 
17 12.05 – 12.5 

13 

Clayey sand, brown gray in color 14 
48 14.0 – 14.45 

15 
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(3) Underground Obstacles Investigation Report (excerpt)  



Underground Obstacles Investigations at Gulu Regional Referral Hospital 
Investigations Report         March 2017 

Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc 
Associated Engineering Surveyors (AES) - 6 - 

2 FIELD INVESTIGATIONS AND LABORATORY TESTING 

2.1 Field Activities 

Field works were commenced on 22nd of February 2017 and completed on 23rd February 2017. 
Underground obstacles investigation works were carried out in accordance with the specifications 
provided by the client; Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc.  

An investigations location layout is presented below: - 
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Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc 
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3 PIT/ TRENCH 1 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 1 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 421896.9  N 307369.4  Z 1110.0 
Picture EXC-01 depth (m) description 

0.0 – 0.2 Brown red silty 
clay. Moderately 
compacted 

0.2 – 0.6 Gray brown silty 
clay soils. Slightly 
compacted 

0.6 – 2.0 Brown lateritic 
(murram) soils. 
Very hard to 
excavate by hand 

Site Pictures 
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4 PIT/ TRENCH 2 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 1 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 421932.3  N 307384.2  Z 1110.9 
Picture EXC-02 depth (m) description 

0.0 – 0.3 Brown lateritic clay 
soil. Moderately 
compacted 

0.3 – 0.6 Brown red clay 
soils. Slightly 
compacted 

0.6 – 2.0 Brown lateritic 
(murram) soils. 
Very hard to 
excavate by hand 

Site Pictures 
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5 PIT/ TRENCH 3 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 3 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 421913.6  N 307361.0  Z 1109.8 
Picture EXC-03 depth 

(m) 
description 

0.0 – 1.0 Gray brown silty 
clay soil. 
Moderately 
compacted 

1.0 – 2.0 Brown lateritic 
(murram) soils. 
Hard to excavate 
by hand 

Site Pictures 



(4)  Water Quality Certificate Analysis
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(2) Geotechnical Investigation Report (excerpt) 





Geotechnical Investigations at Lira Regional Referral Hospital 
Investigations Report         March 2017 

Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc 
Associated Engineering Surveyors (AES) - 10 - 

3 BOREHOLE 1 LOG AND CORE PHOTOS 

Borehole 1 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

3.1 BH -01 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 01 
Project: Geotechnical Investigations at Lira 
Regional Referral Hospital 

Date Start: 24 – Feb - 2017 

Location: Lira Regional Referral Hospital Finish: 25 – Feb - 2017 
Equipment: GY-50 Co-ordinates:  E 488963.8 N 249237.4 
Ground elevation:  1088.3 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown loamy clay soil 0 
1 

Red brown lateritic clay soils, stiff 34 1.0 – 1.45 
2 (1.45m – 1.75m) 

3 17 2.75 – 3.2 
(3.2m – 3.5m) 

4 

5 20 4.5 – 4.95 
(4.95m – 5.25m) 

6 
Red brown to orange clay soil, 
moderate stiff 

26 5.95 – 6.4 
7 

8 15 7.4 – 7.85 - 

9 - - - 
Gray silty clays  with mica, very 
stiff 

40 5.95 – 6.4 (9.3m – 9.6m) 
10 

>50 (Refusal) 10.4 – 10.85 
11 

12 - - - 
>50 (Refusal) 11.85 – 12.3 

13 - - - 
>50 (Refusal) 13.3 – 13.75 

14 - - - 

15 - - - 
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4 BOREHOLE 2 LOG AND CORE PHOTOS 

Borehole 2 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

4.1 BH -02 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 02 
Project: Geotechnical Investigations at Lira 
Regional Referral Hospital 

Date Start: 25 – Feb - 2017 

Location: Lira Regional Referral Hospital Finish: 26 – Feb - 2017 
Equipment: GY-100 Co-ordinates:  E 489105.0  N 249282.6 
Ground elevation:  1084.2 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown clay soil 0 
1 

10 1.0 – 1.45 
2 (1.45m – 1.75m) 

3 >50 (Refusal) 2.75 – 3.2 
Red brown lateritic clay. Very stiff (impenetrable) 

4 

5 
Weathered rock corestone 

6 

7 
Clayey sand. dense 

8 - - - 

9 - - - 

10 - - - 

11 - - - 

12 - - - 

13 - - - 

14 - - - 

15 - - - 
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5 BOREHOLE 3 LOG AND CORE PHOTOS 

Borehole 3 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

5.1 BH -03 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 03 
Project: Geotechnical Investigations at Lira 
Regional Referral Hospital 

Date Start: 24 – Feb - 2017 

Location: Lira Regional Referral Hospital Finish: 25 – Feb - 2017 
Equipment: GY-100 Co-ordinates:  E 489096.9 N 249300.2 
Ground elevation:  1084.2 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Brown clay, very firm 0 
1 - 

>50 (Refusal) 1.0 – 1.45 
2 (1.45m – 1.75m) 

Brown sandy clay. Very stiff 
between 3m and 5m. becomes 
red brown and softer between 5m 
and 10m 

3 >50 (Refusal) 2.75 – 3.2 

4 

5 

6 18 5.6 – 6.05 - 
(6.05m – 6.35m) 

7 
14 7.35 – 7.8 

8 - 

9 - 
14 8.8 – 9.25 

10 
Gray clayey sands with mica. stiff 24 10.25 – 10.7 

11 (10.7m – 11.0m) 

12 
>50 (Refusal) 12.0 – 12.45 

13 - - - 

14 - - - 

15 - - - 
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6 BOREHOLE 4 LOG AND CORE PHOTOS 

Borehole 4 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

6.1 BH -04 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 04 
Project: Geotechnical Investigations at Lira 
Regional Referral Hospital 

Date Start: 25 – Feb - 2017 

Location: Lira Regional Referral Hospital Finish: 26 – Feb - 2017 
Equipment: GY-50 Co-ordinates:  E 488963.8 N 249237.4 
Ground elevation:  1088.3 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Red brown lateritic clay 0 
1 - 

>50 (Refusal) 1.0 – 1.45 
2 (impenetrable) 

3 
17 3.0 – 3.45 

4 (3.45m – 3.75m) 

5 26 4.5 – 4.95 - 

6 - 
Gray brown silty sands, dense, 
with mica 

35 6.2 – 6.65 
7 (6.65m – 6.95m) 

8 
35 7.95 – 8.4 

9 
41 9.4 – 9.85 

10 

11 
32 7.95 – 8.4 

12 (impenetrable) 
41 12.6 – 13.05 

13 

14 
48 14.05 – 14.5 

15 
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(3) Underground Obstacles Investigation Report (excerpt) 
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2 FIELD INVESTIGATIONS AND LABORATORY TESTING 

2.1 Field Activities 

Field works were commenced on 24th of February 2017 and completed on 26th February 2017. 
Underground obstacles investigation works were carried out in accordance with the specifications 
provided by the client; Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc.  

An investigations location layout is presented below: - 
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3 PIT/ TRENCH 1 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 1 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 489146.1  N 249253.9  Z 1088.2 
Picture EXC-01 depth 

(m) 
description 

0.0 – 0.8 Brown loamy 
soils, very firm 

0.8 – 1.4 Red brown silty 
sand. firm 

1.4 – 2.0 Red brown sandy 
silt. Moderately 
compacted 

Site Pictures 
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4 PIT/ TRENCH 2 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 1 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates:  489114.3  N 249267.7  Z 1084.0 
Picture EXC-02 depth (m) description 

0.0 – 0.1 Gray brown loamy 
soils 

0.1 – 1.2 Red brown lateritic 
soils, hard to 
excavate 

1.2 – 2.0 Red Brown sandy 
silts. Moderately 
compacted 

Site Pictures 
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5 PIT/ TRENCH 3 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 3 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 489105.0  N 249282.6  Z 1084.2 
Picture EXC-03 depth 

(m) 
description 

0.0 – 0.7 brown loamy soil 

0.7 – 
1.65 

Dark brown silty 
clay soils. Very 
firm 

1.65 – 
2.0 

Red brown sandy 
silts, firm 

Site Pictures 
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6 PIT/ TRENCH 4 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 4 revealed no underground obstacles down to a depth of 1.0m as shown in 
the profile below: - 

Co-ordinates: E 488958.8  N 249238.9  Z 1088.3 
Picture EXC-04 depth (m) description 

0.0 – 0.2 Gray brown silty 
clay soil with root 
growth 

0.2 – 1.0 Red brown 
lateritic soils with 
duricrust. Hard to 
excavate by hand 

Site Pictures 



(4) Water Quality Certificate of Analysis
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(2) Geotechnical Investigation Report (excerpt)
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2 FIELD INVESTIGATIONS AND LABORATORY TESTING 

2.1 Field Activities 

Field works were commenced on 17th of February 2017 and completed on 19th February 2017. 
Geotechnical investigation works were carried out in accordance with the specifications provided by 
the client; Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc.  

An investigations location layout is presented below: - 

The field works comprised of mainly the following activities: - 

 Boring to 15m depth
 Standard Penetration Test (SPT)
 Undisturbed sampling
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3 BOREHOLE 1 LOG AND CORE PHOTOS 

Borehole 1 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

3.1 BH -01 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 01 
Project: Geotechnical Investigations at Arua 
Regional Referral Hospital 

Date Start: 18 – Feb - 2017 

Location: Arua Regional Referral Hospital Finish: 18 – Feb - 2017 
Equipment: GY-100 Co-ordinates:  E 267852.2, N 334396.8 
Ground elevation:  999.261 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Gray silty clay becoming sandy 
clay with depth 

0 
1 

17 1.0 – 1.45 
Red brown clay, somewhat 
lateritic. Becomes sandy at 4.5m 
to 5.0m 

2 (1.45m – 1.75m) 

3 13 2.75 – 3.2 
(3.2m – 3.5m) 

4 

5 25 4.5 – 4.95 
Gray silty sands, with some quartz 
particles 

(4.95m – 5.25m) 
6 

7 - - - 

8 - - - 

Highly weathered to moderate 
weathered gneissic rock. Highly 
foliated and fractured. Becomes 
strong to very strong with depth 

9 - - - 

10 - - - 

11 - - - 

12 - - - 

13 - - - 

14 - - - 

15 - - - 
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4 BOREHOLE 2 LOG AND CORE PHOTOS 

Borehole 2 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

4.1 BH -02 borehole log  

Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 02 
Project: Geotechnical Investigations at Arua 
Regional Referral Hospital 

Date Start: 17 – Feb - 2017 

Location: Arua Regional Referral Hospital Finish: 17 – Feb - 2017 
Equipment: GY-100 Co-ordinates:  E 267807.8 N 334365.4 
Ground elevation:  1000.288 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Gray silty clay 0 

Red brown sandy clay with some 
loose gravel 

1 
18 1.0 – 1.45 

2 (1.45m – 1.75m) 

3 29 2.75 – 3.2 
(3.2m – 3.5m) 

Coarse gray brown sand 4 

5 >50 (Refusal) 4.5 – 4.95 
Gray silty sand. Dense sands (4.95m – 5.25m) 

6 

7 >50 (Refusal) 7.0 – 7.45 

8 - - - 

9 - - - 

10 - - - 

11 - - - 

12 - - - 

13 - - - 

14 - - - 

15 - - - 
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5 BOREHOLE 3 LOG AND CORE PHOTOS 

Borehole 3 was drilled from 0.0m at the surface down to 15m as instructed by the client. 

5.1 BH -03 borehole log  
Client: Yokogawa Architects & Engineers, Inc. 
& INTEM Consulting, Inc 

Borehole No. BH - 03 
Project: Geotechnical Investigations at Arua 
Regional Referral Hospital 

Date Start: 17 – Feb - 2017 

Location: Arua Regional Referral Hospital Finish: 17 – Feb - 2017 
Equipment: GY-50 Co-ordinates:  E 267836.3 N 334342 
Ground elevation:  1000.707 Depth of Borehole 15.0m 
Description Legend Depth 

(m)
SPT 
(N) 

SPT Depth 
Range (m) 

Undisturbed 
Sample 

Gray brown clay, somewhat 
lateritic 

0 
1 - 

14 1.0 – 1.45 
2 (1.45m – 1.75m) 

3 28 2.75 – 3.2 
(3.2m – 3.5m) 

4 
Gray brown sands, very dense 

5 37 4.5 – 4.95 - 

6 40 5.95 – 6.4 - 

7 - 
44 7.4 – 7.85 

8 - 

9 - 
>50 (Refusal) 9.0 – 9.45 

10 - 

11 - - - 

12 - - - 

13 - - - 

14 - - - 

15 - - - 
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(3) Underground Obstacles Investigation Report (excerpt) 
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2 FIELD INVESTIGATIONS AND LABORATORY TESTING 

2.1 Field Activities 

Field works were commenced on 18th of February 2017 and completed on 19th February 2017. 
Underground obstacles investigation works were carried out in accordance with the specifications 
provided by the client; Yokogawa Architects & Engineers, Inc.& INTEM Consulting, Inc.  

An investigations location layout is presented below: - 

The field works comprised of mainly the following activities: - 

 Excavation by hand of 3 pits/ trenches of 1.5 meters x 1.5meters and 2 meters deep
 Collecting both disturbed and undisturbed samples for laboratory analysis

The table below lists the co-ordinate locations of the excavated pits/ trenches. Co-ordinates are
in Arc 1960 UTM system: -
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3 PIT/ TRENCH 1 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 1 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: E 267854.4, N 334395, Z 999.5 
Picture EXC-01 depth (m) description 

0.0 – 0.3 Gray loamy soils 
with fragments of 
quartz rock 

0.3 – 2.0 Gray brown silty 
clay soils 

Site Pictures 
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4 PIT/ TRENCH 2 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 2 revealed no underground obstacles down to a depth of 1.5m as shown in 
the profile below: - 

Co-ordinates: EXC-02 E 267806.5, N 334368.6, Z 1000.124 
Picture EXC-02 depth (m) description 

0.0 – 1.0 Gray brown silty 
clay soils, 
moderately 
compacted 

0.3 – 1.5 Brown lateritic soils 
that are very hard 
to excavate with 
pick axe 

Site Pictures 
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5 PIT/ TRENCH 3 UNDERGROUND OBSTACLES 

Excavations at pit/ trench 3 revealed no underground obstacles down to a depth of 2.0m as shown in 
the profile below: - 

Co-ordinates: EXC-03 E 267838.4 N 334340.3 Z 1000.815 
Picture EXC-03 depth (m) description 

0.0 – 0.5 Gray brown silty 
clay soils, lateritic, 
very hard to 
excavate 
manually. 

Quartzite rock 
fragments at 2.0m, 
mixed with laterite 

Site Pictures 



(4) Water Quality Certificate of Analysis
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