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   APPENDIX - 1  Member of the Survey Team 



ＡＰＰＥＮＤＩＸ 1 Ｍｅｍｂｅｒ List of Survey Team  

 
The Project for Upgrading and Refurbishment for Viola Hospital in Kingdom of Tonga 

(Basic Design Study from October 13 to November 10, 2003) 

 
１．Mr. Masaya FUJIMOTO  Team Leader 

  Second Project Management Division 
     Grant Aid Management Department, JICA 

 
２．Dr. Kaoruko KITAMURA  Technical Advisor 
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Minister’s Secretariat, Ministry of Health, Labour and Welfare 

 
３．Ms. Akiko KAWATA   Project Coordinator 

Second Project Management Division  
Grant Aid Management Department, JICA 

 
４．Mr. Shigeru ENOMOTO  Project Manager / Facility Planner 

Kume Sekkei Co., Ltd. 
 
５．Mr. Osamu HAMANO  Architectural Designer 

Kume Sekkei Co., Ltd. 
 
６．Mr. Takashi OGAWA   Medical Equipment Planner 

BINKO Co., Ltd. 
 
７．Mr. Masayuki ORIMA  Equipment Planner 

Kume Sekkei Co., Ltd. 
 
８．Mr. Motokazu SATO   Procurement Planner / Cost Estimator 

Kume Sekkei Co., Ltd. 



The Project for Upgrading and Refurbishment for Viola Hospital in Kingdom of Tonga 

(Draft Explanation Study from February 2 to February 14, 2004) 

 
 
１．Mr. Mitsuo ISHIKAWA  Team Leader 
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Tonga Office, JICA 

 
２．Dr. Yusuke FUKUDA   Technical Advisor 

Office of International Cooperation, 
Minister’s Secretariat, Ministry of Health, Labour and Welfare 

 
３．Ms. Akiko KAWATA   Project Coordinator 

Second Project Management Division  
Grant Aid Management Department, JICA 

 
４．Mr. Shigeru ENOMOTO  Chief Consultant / Building Design 

  Kume Sekkei Co., Ltd. 
 
５．Mr. Osamu HAMANO  Architectural Designer 

Kume Sekkei Co., Ltd. 
 
６．Mr. Takashi OGAWA   Medical Equipment Planner 

   BINKO Co., Ltd. 
 

 



 
 
 
 
 
 
 
 
 

APPENDIX - 2  Survey Schedule  



APPENDIX 2 Survey Schedule (Basic Design) (from October 13 to
November 10)

Date Officials Consultants
Team Leader Project Manager/ Architectural Designer Medical Equipment Planner Mechanical Planner Procurement/   Cost

EstimatorTechnical Adviser Facility Planner
Project Coordinator Shigeru ENOMOTO Osamu HAMANO Takashi OGAWA Masayuki ORIMA Motokazu SATO

1 13-Oct Mon Narita (19:00）FJ303　→

2 14 Tue Nadi (06:55) Transfer to Suva by a car. Courtesy call to EOJ, JICA. Hearing from
students at Fiji School of Medicine

3 15 Wed Suva (10:00)　PC621→Tonga(12:35)、Courtesy call and meeting with JICA

4 16 Thu MOH、V. Hospital、World Bank Consultant　IR explanation and discussion、
Site survey

5 17 Fri Meeting with WB
Consultant

Cost Estimate of Site/Soil
Survey Same as PM

6 18 Sat Survey and Hearing of Existing Vaiola Hospital

7 19 Sun Internal Meting, Data Input

8 20 Mon Narita (19:00) FJ 303 Survey and Hearing of
Existing Vaiola Hospital Start Site/ Soil Survey Survey and Hearing of

Existing Vaiola Hospital

9 21 Tue
→ Nadi (6:55) Transfer
to Suva by a car. Courtesy
call to EOJ, JICA

Survey  and hearing of Existing Vaiola Hospital

10 22 Wed
Suva(10:00)
→ Tonga(12:35) PC621
Meeting w/JICA, consultant

Report to the Officials

11 23 Thu Meeting with V/Hospital, WB Consultant on Master Plan, Survey or Existing Facilities,

12 24 Fri Meeting with V/Hospital on Master Plan, Survey or Existing Facilities, Survey of Medical
Equipment

13 25 Sat Discussion of Master Plan

14 26 Sun Team Meeting, Data Input

15 27 Mon Discussion about M/D Collection of
Questionnaire Collection of Questionnaire Narita (19:00)　FJ303→

16 28 Tue Discussion of Master Plan and Minutes of Meeting Nadi (06:55)、Nadi FJ211(15:35)→Tonga
(18:00)

17 29 Wed Discussion of Minutes of Meeting Survey of Building Code
and regulation Equipment Planning Survey of Extg.

Infrastructure
Survey of Building

Material

18 30 Thu Signing of Minutes of Meeting. Report to JICA ditto ditto

19 31 Fri

Tonga (11:45)→Suva
(12:20) PC622 Report to
EOJ and JICA. transfer to
Nadi by a car

Hearing at Vaiola Hospital Hearing at Vaiola
Hospital Equipment Planning Survey of City

Infrastructure ditto

20 11/1 Sat Nadi (10:30) → Narita
(17:00) FJ302 Hearing at Vaiola Hospital Hearing at Vaiola

Hospital
Cost Estimate of Operation

and Maintenance Market Survey on  M/E ditto

21 2 Sun Team Meeting, Data Input

22 3 Mon Plan of operation and
Maintenance Donor Survey Tonga(12:00)→Aukland

(14:00) WR202 Estimation of Operation & Maintenance Cost

23 4 Tue Explanation of Facility Plan and Maintenance Survey of Equipment Agent Supplemental Survey Supplementaly Survey

24 5 Wed Supplementaly Survey Survey of Equipment Agent Supplemental Survey Supplemental Survey

25 6 Thu Report  to JICA Aukland→Sydney Tonga (06:15)　NZ057→
Auckland (09:05)

26 7 Fri Tonga (11:45)　PC622 →Suva (12:20)
Report to EOJ & JICA Survey of Equipment Agent M/E Equipment Agent

survey
Building Material Agent

Survey

27 8 Sat Survey of Grant Aid Project in Suva Survey of Equipment Agent M/E Equipment Agent
survey

Building Material Agent
Survey

28 9 Sun Suva →Nadi （Transfer by a car） Sydney(10:15)　JL772→
Narita (17:55） Auckland (09:00)　NZ033　→Narita (15:55）

29 10 Mon Nadi (10:30)　FJ302 → Narita (17:30)
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N
o
.

D
a
t
e

d
a
y

Officials Consultants

Team Leader
Technical
Adviser

Project
Cordinator

Project Manager Architectural
DesighnerFacility Planner

Mitsuo
Ishikawa

Yusuke Fukuda Akiko Kawata Shigeru Enomoto Osamu Hamano

1 2/2 Mon Narita (19:00) →

2 3 Tue Nadi (06:55)、Transfer to Suva by 
call to JICA & EO

3 4 Wed Suva(10:00)→Tonga(12:35),  Cou
meeting with JIC

4 5 Thu Explanation of D/R (Equipment) 
Hospital Discussion with MOH, V

5 6 Fri
Explanation of Operation,Maintenan
Plan, Equipment Plan, Project C

Budget of Tonga

6 7 Sat Narita(18:30)NZ034→ Supplemental Survey & Dat

7 8 Sun Auckland(Arrival, Departure) Data Filling

8 9 Mon →Tonga(2:15)　Courtesy Call on MOH, MOFA, MOF　＆　MOPW､ Supplemental
Survey

9 10 Tue Discussio of Minutes of Discussion
Confirmation of
Building Services

10 11 Wed Discussio of Minutes of Discussion
Supplemental
Survey

11 12 Thu
Signing of
Minutes of
Discussion

Tonga(13:30)
→

Sydney(18:30)

Signing of Minutes of
Discussion

Suppleme

12 13 Fri →Narita
(06:10)

Tonga (11：45)→Suva (12:20)、Report to E
Transfer to Nadi by a Car.

13 14 Sat Nadi (10:50)→Narita (17:00)
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APPENDIX ３  List of Persons Concerned 

 

1. Ministry of Health and Vaiola Hospital 

Dr. Viliami T. Tangi Minister of Health 

Dr. Litili Ofanoa Director of Health 

Dr. Taniela T. Palu Medical Superintendent  

Mr. Taniela Sunia Soakai Senior Health Planning Officer 

Dr. Siale ‘Akau’ola Senior Medical Officer 

Ms. Mafi  Sikale Health Planning Officer 

Mr. Sione Vaioleti Fufanga Health Statistic Officer 

Dr. Malakai ‘Ake Chief Medical Officer 

Dr. Amanaki H. Fakakovikaetau Principal Dental Officer 

Ms. Amelia Lata. Malu Chief Nursing Officer 

Ms. Mele Vainikolo Acting Matron 

Mr. Feleti Eke Acting Hospital Engineer 

Mr. Tuakoi. A’hio Public Health Attendant (PHA) 

Ms. Mele Firau Nursing Sister - Medical Ward 

Ms. Lesieli Halai Senior Nurse Midwife - Ante Natal  

Ms. Salote T. Schaumkle Nurse - Surgical Ward 

Ms. Mele Havecleki Nurse - Pediatric Ward 

Ms. Tufon Mapekilof Nurse - Obstetrics (OBS) 

Ms. Ana Lolottea Nurse - Emergency Dep. 

Mr. Naoki Hitomi JICA Senior Volunteer 

Mr. Memimeta Muma Electric Technician 

  

2. Ministry of Finance  

Ms. Melesaimu Lomu Acting Secretary of Finance 

Ms. Elitis Kavaliku Assistant Principal Revenue Officer, Tax Section 

  

3. Ministry of Foreign Affaires   

Mr. Va’inga Tone Deputy Secretary & Chief Protocol 

  
4. Ministry of Public Works   

Mr. Sione Taumoepean Director of Works 

Mr. Leveni Aho Deputy Director of Works-Building 

  
5. Central Planning Office  

Ms. Caroline Tupoulahi Fusimalohi Director of Planning 

Mr. Viliami Liavaa’ Senior Economist 

Mr. Sione Faeamani Principal Economist 
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6. Ministry of Environment  

Mr. Uilou Samani Director 

   

7. Ministry of Labour and Commerce 

Mr. Nafe Tufui Leak Detector Supervisor 

  

8. Port Authority  

Mr. Saia Puakahuhua Senior Assistant Deputy Commissioner, Revenue Dept. 

  

9. Water Board  

Mr. Richard Blomfield Chief Officer, Engineer 

Mr. Talaiasi Suka Senior Assistant Secretary 

  

10. Telophone Company (TCC)   

Mr. Paula Mafi Customer Relation Officer 

Mr. Mikaela Havea Engineer Ext Plant (CPE) 

  

11. Power Company （Shoreline）  

Mr. Shimote Ngalu Distribution Manager 

  

12. Fire Department   

Mr. Polutele Tuihalamaka Chief Fire Officer 

  

13. Consultant Alexander and Lloyd Australia Pty. Ltd. 

Mr. Tim Dobell Brown Resident Consultant 

  

14. Fiji School of Medicine 

Mr.Jione Pifoleit  MSSB – 5 

Ms. Pita Pepa  MBBS – 3 

Mr. John Poulivaati  Physio – 2 

  

＜Embassy and Donors＞  

15. Embassy of Australia  

Mr. Rich Nicholls  First Secretary 

Dr. Taiawoni I’feleh Senior Programme Officer 

Ms. Rachel Brownhill Team Leader/Management Advisor, AusAID 
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16. Embassy of New Zealand   

Ms. Keasi Pongi Development Programme Assistance 

  

17. WHO Tonga Office  

 Dr. Niklas Danielsson Country Liaison Officer 

  

＜Other Organizations＞  

18. Queensland Consulting Project Partners Pty. Ltd. 

Mr. Rom Heaven MOH Site Construction Manager 

  

19.Transam Shipping Tonga Ltd.  

Ms. Fataki Finau Documentation Officer 

  

20.Dateline Shipping and Travel   

Mr. Christopher Ali Assistant Operation Manager 

  

21.Oceantranz (Tonga) Ltd.   

Mr. Pukahurhua Senior Assistant Deputy Manager 

  

22.Fletcher Royco  

 Mr. David F.R. Cully Manager 

  

23.Royco Amalgamated Co. Ltd.  

Mr. Roy Tavakenisau Cocker Director 

Mr. Mr. Kotoni Latu Ready mixed Concrete Manager 

  

24.Kramer (Tonga) Ltd.   

Mr. Taniela Amanaki Manager/Director 

  

25.Jones Industry Ltd.   

Mr. Vaiangina Tafea Branch Manager 

  

26. Penta-Ocean Construction Co. Ltd. 

Mr. K. Inoue Administration Manager 

Mr. Akimitsu Ikegami Planning Manager 

 



 
 
 
 
 
 
 
 
 

APPENDIX - 4.1  Minutes of Discussions (Basic Design Study) 

































 
 
 
 
 
 
 
 
 

APPENDIX - 4.2  Minutes of Discussions (Explanation on Draft Report) 
   























 
 
 
 
 
 
 
 
 

APPENDIX - 5  Cost Estimation Borne by the Recipient Country 
 



APPENDIX-5  Costs to be Borne by the Government of Tonga 
 
1. Cost for Construction Related Works  

 
The Government of Tonga needs to provide following budget allocation for their works 

during the construction.  
 
Table-1  Cost to be borne by the Government of Tonga 

Cost(Tonga$) Cost (¥) Cost Items 2004/2005 2005/2006  
1)  Construction-Related Items  1,923,280 105,761,000 
① Building Permit Application  0 - 0 
② Electricity  connection and  new transformer - 71,000 3,904,000 
③ Water supply connection - 800 44,000 
④ Additional telephone line connection  - 480 26,000 
⑤ Construction site works including road works, car  

parking, klandxcaping, bus shelter, covered way sets. 
（M/P package, C） 

- 1,514,000 83,255,000 

⑥ Connection of  sewer line to new STP  
(Approximately 50m)  

- 27,500 1,512,000 

⑦ Installation existing medical equipment  27,700 1,523,000 
⑧ Gardening, tree plant (10 % of M/P)  60,000 3,167,000 
⑨ Beds and curtain  224,700 12,330,000 
⑩ Obligation of EIA Under survey Under survey Under survey 

2)  BA.AP Commission (0.1% of E/N Amount) 18,200 -0 1,000,000 
Sub-Total 18,200 1,923,280 106,761,000 

Total 1,941,480 106,761,000 
 
(1)  Estimation Conditions 

 
1) Date of Estimation : November, 2003 
2) Foreign Exchange Rate : Aus$:T$0.6755 

    NZ$: ¥70.22 (June, 2003 to end of November, 2003) 
                  T $:¥54.86 (June, 2003 to end of November, 2003) 

3) Work Period : The detailed design and construction periods are as shown 
in the project implementation schedule 

4) Others : The Project will be implemented in accordance with the 
grant aid scheme of the Government of Japan 

 
(2) Breakdown of the cost  
 

Followings are the cost breakdown of the work to be done by the Government of Tonga. 
 

1) Building Permit Application Fee 
There is no application fee for the building permit in Tonga. 

 
2) Electricity Power Supply 

-Connection construction fee：T$60,000 
（New transformer 500KVA  and construction of new incoming line） 
-Connection fee：T$10,000 
-Application fee：T$1,000 
-Total：T$71,000 
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3) Water Supply 
- Connection construction fee：T$800 
（New water flow meter and construction of new incoming upsize line;  

Including connection fee and application fee） 
-Total：T$800 

 
4) Additional telephone lines and expansion of PABX 

- Connection construction fee：T$480 
（additional 4 telephone lines; Including connection fee and application fee） 
- Expansion of MDF and PABX shall be done by construction of MoH Building by Aus 

AID, so there is no need for additional cost from this project. 
-Total：T$480  

 
 

5) Paving of  services road and others from M/P 
Package C: Construct site works including road works,  

car parking, landscaping, bus shelters, covered way         Aus$ 1,027,000 
                 Total                                       Aus$ 1,027,000 

 (T$1,514,000) 
 

6) Connection of sewer line to new STP pipe 
       Distance to the new STP pipe is approximately 50m: 
        50(m)   x     T$550/m  =T$27,500 
           
 

7) Transfer of existing equipment 
・X-Ray：  2 engineers from Australia visit to the site and transfer one existing  

X-Ray. 
                      Cost is ¥1,500,000． 
 

・Safety Cabinet：Demolish, transfer, assembling work. Cost is ¥23,000. 
 

8) Landscape, tree planting (Site cost of M/P) 
    Total landscaping cost was estimated  as Aus$ 400,000. (T$590,000) in the M/P and we 

took 10% of its cost as for this project: T$59,000 
     
 

9) Installation of General Furniture and Accessories 
      Bed for the patient: ¥120,000 x 82(beds)        =¥9,840,000   (T$ 179,300) 
      Curtain for beds:     ¥15,000 x 82(beds)       =¥1,230,000     (T$22,400) 
      Curtain for the window: ¥2,000/㎡   x  420㎡ =¥1,260,000    (T$23,000) 

    Total                                ¥12,330,000    (T$224,700) 
 
 
  10) Additional expenses by EIA Regulation 
    EIA Report is under preparation by MOH, and if there is additional requirement to 

change specification of  sewage treatment, those additional expenses for design and 
construction are born by the MOH. This was agreed by MOH and Draft Basic Design 
Report Explanation Team in February 2004.  

    If there are other requirement in EIA, those additional expenses are also born by MOH. 
 
(2) Banking arrangement 
   It is necessary about 0.1% of E/N amount for banking arrangement. 
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2. Maintenance Cost 
 
(1)  Maintenance Plan 

 
1) Facilities 

The key features of the maintenance of hospital facilities are  daily cleaning,  
repair of any damage or deterioration and  the inspection and repair of the medical 
equipment. The implementation of daily cleaning is the best way of embodying the 
concept of hospital hygiene which has a good influence on hospital users, i.e. inpatients 
and outpatients, and which improves the trust of the public in the hospital. Cleaning can 
also make the early discovery of any damage or breakdown to facilitate preventive 
maintenance and prolongs facilities. The perceived repairs involve the interior and 
exterior finishing. Without such repair, the facilities eventually become inconvenient for 
not only the hospital staff but also for the patients. 

 
The detailed items for periodic inspection and repair will be submitted in the form of a 

“maintenance manual” by the contractor at the time of the handing over of the facilities 
to the Tongan side. At the same time, the contractor will explain the inspection methods 
and regular cleaning methods. The required inspection and maintenance work is 
outlined in Table 5-1. 

 
Table-2  Outline of Periodic Inspection of Facilities 

 Description of Inspection Frequency of Inspection  
Exterior • Repair and repainting of external walls 

 
• Inspection and repair of roofing 

materials 
 
• Periodic cleaning of gutters and drains 
• Inspection and repair of sealing of 

external windows and doors 
• Periodic inspection and cleaning of side 

ditches and manholes, etc. 
• Cleaning and sludge removal of septic 

tank 

Repair: once every five years 
Repainting: once every 15 
years 
Inspection: once a year 
Repair: once every five years 
Once a month 
Once a year 
 
Once a year 
 
Several times a year 

Interior • Change of interior decoration 
• Repair and repainting of partition walls 
• Renewal of ceiling materials 
• Adjustment of windows and doors; 

replacement of metal ware for windows 
and doors 

As required 
As required 
As required 
Once a year and also as 
required 

 
 

2) Building Service Equipment 
 

In regard to building service equipment, routine “preventive maintenance” is very 
important to prevent breakdown repair and/or parts replacement as much as possible. 
The life of building service equipment is partly determined by the length of the operating 
hours but can certainly be prolonged by correct operation and routine inspection, 
lubrication, adjustment, cleaning and repair. Such routine inspection can possibly 
prevent breakdowns or accidents or the magnification of accidents. At the time of 
periodic inspection, the replacement of expendable parts and cleaning of the filters, etc. 
should be conducted in accordance with the maintenance manual. 
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What is crucial is the creation of a proper maintenance system where maintenance 
staff conduct routine inspection and maintenance and agents of the manufacturers are 
contracted to conduct periodic inspection if required. The common lives of the main 
equipment are shown in Table 3. 

 
Table-3 Life of Building Service Equipment 

 Type of Equipment Expected Life 
Electrical Installations • Distribution panels 

• Fluorescent lamps 
• Incandescent lamps 

20 – 30 years 
5,000 – 10,000 hours 
1,000 – 1,500 hours 

Water Supply and 
Drainage Systems 

• Pumps, pipes and valves 
• Tanks 
• Sanitary ware 

15 years 
20 years 
25 – 30 years 

Air-Conditioning System • Pipes 
• Ventilation fans 
• Air-conditioning units 

15 years 
20 years 
8 years 

 
 

3) Equipment 
 

As for the maintenance management of the equipment to be procured, it is necessary 
to make "daily maintenance" that is a performance test before and after operating the 
equipment and "periodical maintenance" in which the inspection and the maintenance 
are mainly made once a year.  Periodical maintenance is made in accordance with the 
instruction manuals.  It is necessary to peruse the instruction manuals and be familiar 
with operation and maintenance of the equipment. 

 
Table-4 Maintenance of the Equipment to be Procured 

Classifications Main Equipment Daily Inspection and Maintenance 
Anaesthesia Apparatus 
and Ventilator 

Confirmation of tube connection, and cleaning of 
each part 

Electrosurgical Unit Cleaning of scalpel's edge and counter electrode 
plate 

Defibrillator Check on battery 

Patient Monitor Cleaning of probes, sensor, conducting wires and 
cables 

Suction Unit Rinsing of suction bottle, and wiping the inside 
of rubber cap with dry cloth 

Infusion Pump and 
Syringe Pump Performance test of sensor 

Baby Resuscitation 
Trolley Performance test and cleaning of sensor 

Doppler Fetus Detector Cleaning of probes 
Fetal Monitor Cleaning of sensor 

Equipment for 
General 

Treatment 

Pulse Oxymeter Cleaning of probes 
Blood Cell Counter Cleaning and periodical calibration 
Blood Coagulation 
Machine Cleaning and periodical calibration Equipment for 

Clinical 
Examination Haematocrit Centrifuge Cleaning of rotor and confirmation of loosing of 

rotor 

X-Ray Unit Confirmation of whether there is a noise, and 
check on cables and socket 

Mobile X-ray Cleaning, and check on cables and plug 

Equipment for 
Imaging 

Diagnostic Ultrasound Scanner Cleaning of probes 
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Operating Microscope 
for ENT & 
Ophthalmology 

Cleaning of each part Optical 
Instrument Gastroscope with Light 

Source Disinfection of Gastroscope 

Table Top Ultrasonic 
Washer Cleaning of inner parts 

Autoclave 
(for Laboratory) 

Cleaning of inner parts when it is defiled with 
culture media and others 

Surgical Scrub Station Periodic exchange of filter 

Equipment for 
Washing and 
Sterilization 

Bedpan Sanitizer Cleaning of drainage fittings (once a month) 
Other 

(Facilities) 
Oxygen Condensing 
System 

Inspection of oxymeter, and confirmation of oil 
level of suction pump 

 

(2)  Running and Maintenance Costs  
 

The annual running and maintenance costs of the new facilities are estimated as described 
below. The running cost is estimated in terms of 1) the electricity cost, 2)  the water cost and 
3)  the telephone/communication cost, 4) the fuel cost etc 5) LPG while the maintenance cost 
is estimated in terms of  the 6) facility maintenance cost, 7) the building service equipment 
maintenance cost and 8) the equipment maintenance cost. The estimated running cost of the 
planned facilities is shown in Table 5-6. 
 
Table-5 Breakdown of Estimated Running Cost for Project-Related Facilities 

Cost Item 2002 Results 
(T$/year)  

Estimate After 
Completion of 

Japanese Grant 
Aid (T$/year)  

Remarks 
(Increase: 
T$/year) 

Rate of Increase 
(%) 

(b/a x 100) 

(1) Operation Cost 466,800 610,200     143,400 - 
1) Electricity Cost 225,000 344,000 +119,000 52.9 
2) Water Cost 55,000 69,000 +14,000 25.5 
3) Telephone and 

Communication Cost 
104,000 104,000 0 0.0 

4) Diesel Oil (Fuel Cost) 55,000 55,000 0 0.0 
5) LPG (Fuel) Cost 800 800 0 0.0 
6) Disposal of Chemical waste 

water 
0 0 0 0.0 

7) Equipment Spare Pars 27,000 37,400 10,400 40.7 
8) Sewage Treatment Tank 

(EIA) 
Under survey Under Survey Under Survey - 

(2) Maintenance Cost 119,000+a    132,600       13,300 - 
1) Building  119,000 126,300 +7,000 5.9 
2) Building Services Under survey 6,300 +6,300 100.0 
3) Elevator  0 0 0 0.0 
 Total 585,800   742,500     156,700 - 

 
1) Electricity Cost 

The current electricity tariff of the electricity company in Tonga (Shoreline 
Distribution) is given below. 

 
 Basic Charge : none 
 Meter Rate : T$ 0.455/kWh 

 
 The total installed capacity of the facilities after the completion of Japanese Grant Aid  

and the actual electricity demand are estimated to be approximately 700 kVA and 360 
kVA respectively. The contract demand is, therefore, assumed to be 288 kW (360 kVA x 
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0.8). 
 

 Basic Charge : none 
 Meter Rate : 288 kW x 60% x 365 days/year x 12 hours/day x  

  T$ 0.455/kWh = T$ 344,373/year 
 
 Based on the above, the annual electricity cost will be approximately T$ 344,000 

(approximately ¥19 million) which is some 1.5 times higher than the figure for 2002 
(T$ 225,000), an increase of T$ 119,000(approximately ¥6.5 million) per year. 

 
2) Water Cost 

 The current water tariff of the Tonga Water Board (TWB) is described below. 
 

 Basic Charge : none 
 Meter Rate : T$ 1.51/m3

 Other Charge (Fuel Cost) : 15% 
 Meter Rental Charge : T$ 3/month 

 
 As the water consumption volume following the completion of the entire work envisaged 

by the M/P is expected to slightly increase due to the rehabilitation and new installation 
of equipment using water, it is assumed that the current consumption level (4,367.9 m3 
in August, 2003 ÷ 31 days = 140.9 m3/day) will increase by 10% to approximately 155 
m3/day. 

 
 Basic Charge : none 
 Meter Rate : 155 m3/day x 70% x 365 days/year x T$ 1.51/m3

   = T$ 59,800/year 
 Other Charge : T$ 59,800/year x 15% = T$ 8,970/year 
 Meter Rental Charge : T$ 3/month x 12 months/year = T$ 36/year 

 
 Based on the above, the annual water cost will be approximately T$ 69,000 

(approximately ¥3.8 million) which is some 1.2 times higher than the figure for 2002 
(T$ 55,000), an increase of T$ 14,000 (approximately ¥77,000) per year. 

 
(3)  Telephone and Communication Cost 
 

The telephone cost in 2002 was T$ 104,000 (approximately ¥5.7 million). The number of 
telephone lines has been increased to 13 (two exclusive FAX lines) as of November, 2003 
and this is judged to be suitable for the scale of the hospital (the hospital side wants a 
further increase of four more lines). Unless the mode of telephone use dramatically 
changes, it is assumed that the telephone and communication cost will remain steady, i.e. 
approximately T$ 104,000 (approximately ¥5.70 million) per year. 

 
(4)  Diesel Oil Cost (Fuel) 
 

The payment slips for diesel oil indicate the following unit price. 
 
Basic Charge : none 
Meter Rate : T$ 0.7596/litre 
 
Following the completion of the Japanese Grant Aid  work, steam will be used only 
kitchen and laundry only because hot water provide by the electric water heater and 
steam for sterilizer produce by the equipment. It is assumed that the diesel oil 
consumption at the hospital will be the same  figure as for 2002. 
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6,000 litres/month x 1 x 12 months/year = 72,000 litres/year 
72,000 litres/year x T$ 0.7597/litre = T$ 54,698/year 
 
Based on the above, the annual diesel cost will be approximately T$ 55,000 
(approximately ¥3.00 million) . 

 
(5)  LPG Cost (Fuel) 
 

The payment slips for LPG indicate the following unit price 
 
Basic Charge : none 
Meter Rate : T$ 2.73/kg (approximately ¥150/kg) 
 
LPG is mainly used in the kitchen. As the number of beds following the completion of the 
entire work envisaged by the M/P will not substantially change, the number of meals to 
be provided should not dramatically change. The LPG consumption will, therefore, 
remain practically the same. 
 
50 kg/2 months x T$ 2.73/kg x 6 = T$ 819/year 
 
The estimated LPG cost is, therefore, T$ 800/year (approximately ¥44,000/year). 

 
(6) Disposal of Chemical Waste Water 
 
   Chemical wastewater from Laboratory is discharged from the sink now. These chemicals 

will kill the bacteria in the septic tank and it wont work anymore.  It needs to dispose by 
the container from the laboratories. There is no company to dispose these kinds of 
chemicals in Tonga, so this work shall be done by MOH staffs. 

 
(7)  Equipment Maintenance Cost 
 

The expected increase of the equipment maintenance cost mainly arises due to the 
increased cost of consumables, reflecting the increase of the equipment in use. As the main 
focus of the Project is the replacement of old existing equipment, the increase of the 
maintenance cost is estimated to be approximately T$10,500 (approximately 
J¥600,000/year). 
 
Table - 6  Trial Calculation of Increment of the Maintenance Cost 

Contents 

Equipment 
Consumables Quantity Cost 

(T$) 

Annual 
Maintenance 
Cost per Unit 

(T$) 

Quantity of 
Equipment 

Total of 
Annual 

Maintenan
ce Cost 

(T$) 

soda  absorbent 50kg 1,122.8
6

Incubating tube 5 size×10 
pcs 437.48

Anaesthesia 
apparatus with
ventilator 

suction catheter 100 pcs 288.73

1,839.07 1 1,839.07

hand piece 1 pc 291.65Electrosurgical 
unit counter 

electrode plate 1 pc 364.56 656.21 1 656.21

Operating light bulb 1 pc 160.41 160.41 3 481.23
Bedside monitor gel 400g×12 384.62 384.62 4 1,538.48
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Contents 

Equipment 
Consumables Quantity Cost 

(T$) 

Annual 
Maintenance 
Cost per Unit 

(T$) 

Quantity of 
Equipment 

Total of 
Annual 

Maintenan
ce Cost 

(T$) 
 bottles 

filter 4 pcs 262.49Surgical scrub
station UV lamp 1 pc 174.99 437.48 2 874.96

Endoscopic 
storage cabinet UV lamp 1 pc 174.99 174.99 1 174.99

Baby 
resuscitation 
trolley 

fluorescent lamp 1 pc 27.34 27.34 2 54.68

Access port iris
cover 12pcs. 63.00Infant Incubator 
Filter 4pcs. 93.33

156.33 1 156.33

standard 
solution 
(2 sorts) 

500ml×5 
bttles 

(each sort) 
437.48

PH meter 

KCl solution 500ml×5 
bttles 145.83

583.31 1 583.31

Haematocrit 
centrifuge hematocrit tube 1,000 pcs 260.22 260.22 1 260.22

various thrombo
checks   1,079.1

1
cuvette 1,000 pcs 291.65

Blood 
coagulation 
machine steel ball 500 pcs 145.83

1,516.59 1 1,516.59

Doppler fetus
detector echo-jelly 6,000ml 314.98 314.98 1 314.98

Bedpan 
sanitizer detergent 500ml×7 

bttles 204.16 204.16 3 612.48

Delivery light,
stand type halogen bulb 1 pc 160.41 160.41 4 641.64

ultrasonic gel 6,000ml 314.98Fetal monitor
(CTG) recording paper   408.31 723.29 1 723.29

TOTAL 10,428.46
 

 
2) Maintenance Cost for Facilities 

 
① Facilities Maintenance Cost for Japanese Grant Aid Project 

Even though the facilities maintenance cost considerably changes with the aging 
process, the necessity for major repair, etc. does not usually emerge for some 30 years 
after facilities completion. Actual examples of the maintenance cost for similar 
facilities suggest that the average annual repair cost (excluded labour cost) is 
approximately 0.07% of the direct construction cost. 

 
Direct Construction Cost  572,000,000 J-Yen × 0.07%     =  400,400 J-Yen/year 

400,400 J-Yen  ×  54.99T$/J-Yen  =  about 7,300T$ 
 
② Utilities Maintenance Cost for Japanese Grant Aid Project 

The amount of this type of maintenance cost will remain small for some five years 
after completion but will begin to increase thereafter because of the need for the 
replacement of parts and the replacement of equipment due to aging. The average 

A - 42 



annual repair cost over a 10 year span is estimated to be approximately 0.2% of the 
direct cost of utilities work. 
 
Direct Cost    174,000,000 J-Yen × 0.2%     =  348,000 J-Yen/year 

348,000 J-Yen × 54.99 T$/J-Yen  =  about 6,300 T$ 
 
③ Lift Maintenance Cost 
 The all amount of maintenance cost is a regular maintenance services cost by 

manufacture or his agent under a services contract but there is no elevator service 
company in Tonga. MOH staffs shall do periodic maintenance and change of spare 
parts by them self.  

 
Annual Regular Maintenance Services Cost:   0 T$/year 
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Project for Refurbishment of Vaiola Hospital 
Utility Layout Schedule Consultated on Feb.10, 2004 

Division, Room Name
HVAC Plumbing Medical Gas Electric Work

Note
Cooling

Ceiling
Fan

Venti-
lation

City
Water

Rain
Water

Hot
Water

O V A Generator
Emergency
light

Power
point

Interphone Tel Detecter Nurse Call ＬＡＮ

Radiology 
X-Lay Screening Room-1 x x x x x
Dark Room x x x x x x x x x
Radiologist Area / Viewing Area x x x xT x
X-Lay Screening Room-2 x x x x x
Recdeption / Waiting Area x x x xT x x
Ultrasound Room x x x x
Toilet/Changing Room（×2） x x x
General Store x x
Film Storage x x
Office-1 x x x xT x x
0ffice-2 x x x xT x x
Staff Common Room x x x xT x
Corridor x x
Hall x x

Blood Bank
Blood Collection Room x x x x x x x
Resting Room x x x x x
Blood Bank x x x x xT x x

Pathology Laboratory
Office-1 x x x xT x x
Office-2 x x x xT x x
TB Lab. x x x x x x x x x
Microbiology Lab. x x x x x x x x x
General Lab. x x x x x x x x x
Pathology Lab. x x x x x x x x

Inpatient Pharmacy
Inpatient Pharmacy x x x x xT x x
Corridor x x
Staff Room-1 inc. Toilet x x x x xT x

Biomedical Engineering Workshop

Engineering Workshop x x x x x x xT x x
Gas cylinder Storage x x x x

Delivery Suite
Delivery Room（×6） x x x x 1 1 x x x x x x
Delivery Suite Hall x x x x xT x
Dirty Utility / Laundry x x x x x x
Nurse Station x x x x x xT x x x
Preparation Room x x x x x x
Consulting Room x x x xT x x
Nurse changing room （×2） x x x
Storage x
Toilet x x x
Entrance Hall x x x x



Obestetrics Ward
Sister's Office x x x x x
Nurse Station x x x x xT x x x
Staff Room x x x xT x x
Day Room x x x x
Doctor's Office x x x x x x
Treatment Room x x x x
Special Care Nurse x x x 6 6 6 x x x x x
1High Dependency Room（×2） x 1 2 1 x x x x x x
1 Bed Ward（×4） x x x x x x x
2 Bed Ward（×2） x x x x x x x
4 Bed Ward（×6） x x x x x x x
Dirty Utility（×2） x x x x x
Hadicapped Toilet/Shower（West） x x x x x
Toilet/Shower（West） x x x x x
Hadicapped Toilet/Shower（South） x x x x
Toilet/Shower（South） x x x x
Corridor x x

ICU・Operation Div.
Operation theater－1 x 2 3 2 x x x x x
Operation Theater－2 x 2 3 2 x x x x x
Operation Theater－3 x 2 3 2 x x x x x
Operating Theatre Suite x x x x
Transfer Area x x x
Office x x x xT x x
Changing Room with Toilet（×2） x x x x x
Dirty Corridor x x
ICU Room x x 2 2 2 x x x x x2
Recovery Room x 3 3 3 x x x xT x x3
Nurse Station -1 x x x x x xT x x x
Nurse Station -2 x x x x xT x x
Preparation Room x x x x
Endoscope Room x x x x x x x
Wating Room x x x
Treatment Room x x x x x
Consulting Room x x x xT x x
Staff Room x x x xT x x
WC　（Staff Rm) x
Scrab Room x x x x x x

CSSD
Washing Area x x x x x x x x
Cｌean Room/Store x x x x x
Office x x xT x
Corridor x x



Surgical Ward
Sister's Office x x x x x
Nurse Station x x x x xT x x x
Staff Room x x x xT x x
Day Room x x x x
Toilet/Shower（West×2） x x x x x x
Linen, Storage（×2）

Doctor's Office x x x x x x x
Treatment Room x x x x x
1High Dependency Room（×4） x 1 1 1 x x x x x x
1 Bed Ward (×4) x x x x x x x
4 Bed Ward（×8） x x x x x x x
Dirty Utility（×2） x x x x
Hadicapped Toilet/Shower（West） x x x x x
Toilet/Shower（West） x x x x x
Hadicapped Toilet/Shower（South） x x x x
Toilet/Shower（South） x x x x
Corridor x x
Elevator x
Fire Pump x
Sewage Treatment Plant x
Water pump x
Spare x

Aircondition Same as existing condition. Sprit typaircondition. Operation theater Floor mount packaged aircondition

Ceiling Fan: Those rooms where always peaole are in and no natural ventilation

Exhaust Fan: No window and odor

City water: toilet and backup for rain water

Rain water: Hotwatwer supply and medical equipment

Hot water: Rain water for Electric water heater and water treatment by magent type installed individually 
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APPENDIX - 11  Sample of Hospital Expenses in Japan
Table: Sample of Hospital Expenses in Japan （Unit :Yen）

Items Contents
okohama City Harvor Hospital(300beds）Yokohama City Hospital (62 Average4 Beds）

Amount Ratio Amount Ratoi

Ⅰ．Cost for Medical Treatment 6,861,475,877 99.1% 13,719,982,885 96.4% 97.8%
(1) Salaiy 3,514,102,111 50.8% 7,357,757,926 51.7% 51.2%
(2) Materials 2,028,172,081 29.3% 3,019,431,773 21.2% 25.3%

Medicine 1,394,927,019 20.2% 1,893,155,569 13.3%
Diagonostic Material 542,900,295 7.8% 978,076,657 6.9%
Material for food
service 69,838,962 1.0% 137,496,498 1.0%
Consumable for
medical and 20,505,805 0.3% 10,703,049 0.1%

(3) Management 786,935,422 11.4% 1,788,091,856 12.6% 12.0%
(4) Consumable and
accessaries 40,928,916 0.6% 56,417,668 0.4% 0.5%

(5) Elec, Water,Fuel
Cost 147,307,296 2.1% 367,273,922 2.6% 2.4%

(6) Repair 47,021,831 0.7% 101,256,082 0.7% 0.7%
(7) Communication and
Transportation 8,818,865 0.1% 13,993,139 0.1% 0.1%

(8) Depriciation 259,368,866 3.7% 968,205,709 6.8% 5.3%
(9) Capital reduction 3,389,095 0.0% 14,679,348 0.1% 0.1%

(10) Research and
Training 25,431,394 0.4% 32,875,462 0.2% 0.3%

Ⅱ．Other Expences 60,103,766 0.9% 505,656,171 3.6% 2.2%
Total Cost 6,921,579,643 100.0% 14,225,639,056 100.0% 100.0%
Source: Website
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The Project for Upgrading and Refurbishment for Viola Hospital in Kingdom of Tonga 

No. Title Issued from Year 

1 Vaiola Hospital admission, Transfer and separation 
policies and procedure manual 

AusHealth 
International Jan. 2003 

2 Report of the Ministry of Health 2002 Office of the Minister 
of Health Jun. 2003 

3 Draft Master Plan Report World Bank Oct. 2003 
 

4 Explanatory comments on building control and standard 
regulation 2002  2002 

5 Explanatory comments on building control and standard 
bill 2002  2002 

6 Building control and standard bill 2002  2002 
 

7 Building control and standard act 2002 (Section 15)   
 

8 Fletcher Royco Joint Venture  Apr.6, 2000 
 

9 Summary guide to the Environmental Impact Assessment 
Bill 

Ministry of 
Environment 2001 

10 Health Sector Reform Project Hospital Recurrent Cost - 
Final Field Report World Bank Nov.15, 2002 

11 Tonga Health Project Health Care Waste Management 
Feasibility Study World Bank Mar. 3, 2002 

12 Tonga Health Care Project Asbestos Survey Report World Bank Nov.31, 2002 
 

13 Tonga Government Gazette Supplement Extraordinary Government of 
Tonga Oct.16, 2000 

14 Ministry of Health Plan AusAID Jul. 29, 2003 
 

15 Tonga Civil Service Civil Service List Government of 
Tonga 30,Jun. 2002 

16 Mental Health Act 2001 Government of 
Tonga 2001 

17 The Public Health Act – 29 of 1992 Government of 
Tonga 1992 

18 To Appropriate Moneys to the Services of the Government Government of 
Tonga Jul.1, 2003 

19 Tonga- Australia Preliminary Strategy 2002-2006 AusAID Aug.21, 2002 
 

20 Shipping Schedule  Oct.29, 2003 
 

21 Visa Application Form Immigration  
 

22 Tongan Immigration Medical Form Immigration  
 

23 Vaiola Hospital 3 Stories Complex- Review Kramer Tonga Ltd. Oct. 2003 
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