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MINUTES OF DISCUSSIONS
ON THE BASIC DESIGN STUDY
ON THE PROJECT FOR THE IMPROVEMENT OF CENTRAL FUNCTIONS
OF JAFFNA TEACHING HOSPITAL
IN THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
(EXPLANATION ON DRAFT REPORT)

In February 2003, the Japan International Cooperation Agency (hereinafter referred to as
"JICA") dispatched a Basic Design Study Team on the Project for the Improvement of Central
Functions of Jaffna Teaching Hospital (hereinafter referred to as "the Project™) to the Democratic
Socialist Republic of Sri Lanka (hereinafter referred to as "Sri Lanka"), and through discussion,
field survey, and technical examination of the results in Japan, JICA prepared a draft report of the
study.

In order to explain and to consult with the Government of Sri Lanka on the components of
the draft report, JICA sent to Sri Lanka the Draft Report Explanation Team (hereinafter referred to
as "the Team"), which is headed by Mr. Shumon Yoshiara, Team Director, Health Team, Project
Management Group, Grant Aid Management Department, JICA, from 18" July 2005 to 26" J uly
200s.

As a result of discussions, both parties confirmed the main items described on the attached
sheets.

Colombo, 22™ July 2005

Mr. Ranjith Maligaspe
Leader Secretary,.. .- =T
Draft Report Explanation Team Miﬁ‘istry ofiHealthcagﬁz;Ngt.gjpi;on &
Japan International Cooperation Agency Uvaii\yglr]_fﬁgg"D&v;}ngen?\m:;
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Mr. M.S.Jayasinghe
Secretary
Ministry of Relief, Rehabilitation and Reconciliation

.......... Jo\
Dr. S. Raviraj

Acting Director
Jaffna Teaching Hospital

1/6

Mrs. R.V, Narfayakkara

Additional Director General
Department of External Resources
Ministry of Finance <« Play i "75.




ATTACHMENT

1. Components of the Draft Report
The Government of Sri Lanka agreed and accepted in principle the components of the draft report
explained by the Team.

2. Japan's Grant Aid scheme

The Sri Lankan side understands the Japan's Grant Aid Scheme and the necessary measures to be
taken by the Government of Sri Lankaas explained by the Team and described in Annex-3 and
Annex-4 of the Minutes of Discussions signed by both parties on 24" February 2005.

3. Schedule of the Study
JICA will complete the final report in accordance with the confirmed item and send it to the
Government of Sri Lanka by December 2005.

4, Other relevant issues

4-1. Land Clearance

Sri Lankan side promised to reallocate the existing hospital services, clear the land through
demolition of the existing buildings at the construction site and relocate the infrastructure no later
than six months after the signing of the Exchange of Notes by both governments.

4-2. Proper Maintenance
Sti Lankan side promised to allocate necessary budget and manpower for the proper
maintenance and utilization of the equipments and facilities to be provided under the Project.

4-3. Relocation of Equipments . :
Sri Lankan side promised to relocate the equipments under usage at the existing buildings to
the new facility upon necessity.

4-4. Confidentiality of the Report
Both sides confirmed that the contents of the draft final report should be confidential until the
time of tender.

4-5. Works Related to Preparation for Construction
Sri Lankan side promised provision of land for temporary office, workers’ lodgings, materials
yard, etc. outside the premises of the Hospital
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Appendix 2

4th Floor

Outline of Facilities

(Space for Future Expansion of
| Rooms for Medical Education)

Elevated
Water
Tank

Space for Air Conditioner
QOutdoor Units

3rd Floor ICUs Central Laboratory
Operation 20 [CU beds Complex
Dept. 2 Rooms for infections Clinical Pathology,
Management ‘ Hematology, Biochemistry,
Room Microbiology
2nd Floor
Operation Theater Compiex Central Supply & "
8 Operation rooms {inc!, 2 for iseptic), Recovery Rooms Sterilizing Dept.
1st Floor Generator
Central Facilities for Diagnostic Imaging
4 Radiology Rooms, Dental X-ray, Mammography | Machinery
Endoscopy Room, CT Room Room,
Physiology Room (8 booths, ECG, EEG, Ultrasound} etc. _
' Water
Reservoir,
- elc.
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Appendix 3 Equipment list

item No. | . Description Qy
OT-01 |Anesthetic apparatus 4
OT1-02 |Anesthetic apparatus with ventilator 5
0T7-03  |Autoclave, large size 2
OT-04 |Autoclave, medium size 2
OT-05 . |Blood warmer B
OT-06 Defibrirator 2
OT-07 [Drug cabinet 4
OT-08 _|Electrosurgical unit 8
OT-08 |Instrument set for general surgery 2
OT-10__[Laryngoscope set 4
OT-11_ lInstrument set for micro vascular surgery 1
OT-12_|Instrument set for minor and intermediate surgery 1
OT-13 |Instrument set for nephrectomy 1
OT-14 |Instrument set for neurclogy 1
OT-15 |Neonatal resuscitator with over head warmer 1
OT-16 |Operation Lamp. “complete type 4
OT-17  |Operation Lamp, simple type 4
OT-18 _|Operation Lamp, mobile with battery back up unit 3
OT-19 |[Cperation monitor - 8
OT-20 |Operation table 7
0T-21__|Operation table for orthopedic 1
OT-22 [Recovery bed 8
OT-23  |Shelf for container 2
OT-24 |Shelf for instrument 2
0T1-256 |Sink unit 1
OT-26 | Sterilizing container 1
QT-27 _|Stretcher 2
01-28 |Suction unit, portable type 3
OT-29 |Suction unit, kick fype 8
0OT1-30 _|Surgical hand scrub unit 10
OT-31  |Syringe pump- 4
OT-32 _ |Working table 2
OT-33 | X-ray film viewer, large. wall mount type 11
QT-34 |Automatic disinfector 1
1C-01 Ambubag for adult 4
1C-02  |Ambubag for pediatrics 2
IC-03 |Autoclave, tabie top type 1
IC-04 [Blood warmer 4
1C-05 |Central monitor 1
1C-06 |Defibrirator 1
IC-07 |ECG 1
IC-08 |ICU bed 22
1C-08  jInfusion pump 10
1C-10 __|Laryngoscope set 3
1C-11 Ophthalmoscope 2
|C-12  |Patient monitor 22
IC-13  |Shelf for instrument 3
1C-14  |Shelf for linen 3
IC-15 |Spot lamp 1
iC-16  [Stretcher 2
[G-17 | Stretcher, radiotransparent 1
1C-18  |Suction unit, wall mount type 7
1C-18 | Suction unit, portable type 2
IC-20 |Syringe pump 10
1C-21 Ventilator for aduit 7
[C-22  |Ventilator for pediatrics 2
C-23 _ |%-ray film viewer, large, wall mount type 2
| CA-01 lAutoclave, table top type 1
LA-02 lAutociave vertical type 1
LA-03  |Automatic bicchemistry analyzer -1
LA-04 | Electronic balance 2
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Appendix 3 Equipmeﬁt list (continued)
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ltem No. |- Description Qty
LA-05 _ [Bilirubinmeter ' 1
LA-06  |Blood gas analyzer 1
LA-07 |Centrifuge - 3
LA-08 |Drying cabinet 1
| LA-09 [Electrophoresis system 1
LA-10 [ELISA reader 1
LA-11  |ELISA washer 1
LA-12 IFlamephotometer 1
LA-13 [Deep freezer 1
LA-14 |Heat dry block 1
LA-15 [Hot air oven 1
LA-16 |Hot plate stirrer 1
LA-17 _ |Incubator 1
LA-18  [Laminar flow cabinet 1
LA-19 _ |Media sterilizer 1
LA-20 [Micro plate viewer 1
LA-21 |Microscope 4
LA-22 [Microscope with CCD camera and monitor 1
LA-23 |Microtome, rotary type 1
LA-24 |{Osmometer 1
| LA-25 |PH meter 1
LA-26 [Plate incubator 1
| LA-27  Refrigerator 1
LA-28 |Rotamixer 2
LA-29 [Hematology mixer 1
 LA-30__|Semi automated coagulation analyzer 1
|__LA-31 _|Side staining appartus 1
| LA-32 |Spectrophotometer 1
LA-33 [Stirrer 1
LA-34 |Tissue processing appartus 1
LA-35 [Urine meter 1
LA-36  |Water bath 2
RA-01 _|Dark room accessories 1
RA-02 |Dental X-ray, panorama type 1
| RA-03 |Examination table 2
RA-D4 [Mammography unit 1
RA-05 [Mobile X-ray unit 1
RA-06 |Pass box 1
RA-07 _ |Ultrasound scanner, BAW 1
RA-08 |Ulirasound scanner, color doppler 1
RA-08 |X-ray film processor 1
RA-10  [X-ray film viewer, small, wall mount type 1
RA-11__[X-ray film viewer, large, wall mount type 2
RA-12 |X-ray protective set -1
RA-13 |X-ray system, flucroscopy 1
RA-14 | X-ray system, simple bucky and stand 3
VS-01  |Bronchoscope 1
VS-02 jColonoscope 1
VS-03 |Cystoscope ‘ 1
VS-04 _|Endoscopic retrograde cholangiopancreatography 1
VS-05 |Endoscopic cabinet 1
VS-06 |Examination table for endoscope 2
VS-07 |Upper gastrointestinalscope 1
EE-01 |EEG 1
|EE-02 |Examination table 1
EC-01 [ECG - 2
| EC-02__|ECG, holter testing 1
EC-03 |ECG, stress testing 1
EC-04 |Examination table 2
CO-01 [Multimedia projector 1
ME-01 [Tool set 1
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ATTACHMENT

1. Objective of the Project
The objective of the Project is to improve the Central Functions of Jaffna Teaching Hospital
through construction of facilities, procurement/installation of equipment and necessary activities. .~

2. Project site
| The site of the Project is the premises of J affna Teachmg Hospltal Jaffna District. .

3. Responsible and Implementing Agency

3-1.The Responsible Agency is Ministry of Healthcare, Nutrition & Uva Wellassa
_ Development (MOH). For the smooth implementation of the Project, MOH makes
¢ necessary arrangements to obtain advice and assistance from the Mlmstry of Rehef
Rehabilitation and Reconciliation.

3-2.The Implementing Agency is Jaffna Teaching Hospital.

4.Ttems requested by the Government of Sri Lanka

After discussions with the Team, the items described in Annex-1 and Annex-2 were finally
-requested by the Sri Lankan side. JICA will assess the appropriateness of the request and will
recommend to the Government of Japan for approval. '

(1) Construction of the Buildings and Facilities
1-1. Operation Theater Complex including Central Supply & Sterilizing Department
(CSSD) ‘ ‘
- 1-2. Intensive Care Units (ICUs}
g ‘ 1-3. Central Laboratory Complex
L 1-4. Central Facilities for Diagnostic Imaging
Details of items are listed in Annex-1. -

(2) Procurement and Installation of the Equipment for the above Buildings and Facilities.
Details of items are listed in Annex-2. '

5.Japan's Grant Aid Scheme
5-1. Sri Lankan side understands the Japans Grant Aid Scheme explained by the Team - as

described in Annex-3.
5.0 Sri Lankan side will take the necessary measures, as described in Annex-4, for smooth
implementation of the Project, as a condition for the Japanese Grant Aid to be implemented. 7}/

6.Schedule of the Study : :
6-1. The consultants will proceed to further studies in Sri Lanka until 14" March 2003,
6-2. JICA will prepare the draft report in English and dispatch a mission in order to e\p]am is
N

contents around May 2005. , J
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6-3. In case that the contents of the report is accepted in principle by the Government of Sri Lanka,
JICA will complete the final report and send it to the Government of Sri Lanka by August
2005.

7.0Other relevant issues

7.1 Both sides confirmed the items 7-1.to 7-5.0f the Minutes of Discussions éigned by both parties
on 8% September 2004 remain valid.

7.2. Sri Lankan side promised to take necessary measures with the Ministry of Finance to exempt

Japanese nationais who will be engaged in the Project, from customs duties, internal taxes and
fiscal levies which may be imposed in Sri Lanka with respect to the supply of products and
services under the verified contracts. :
- Also Sri Lankan side shall take every. effort to convince LTTE (Liberation Tigers of Tamil
Elam) not to charge against Japanese nationals who will be engaged in the Project any
commissions, charges, levies and the likes imposed by LTTE with respect to the supply of
‘products and services including construction materials, construction machineries, construction
expatriate and local personnel, construction labors, building equipment, furniture, and medical
equipment under the verified contracts. '

" 7.3. Both sides confirmed the construction site of the new facility will be the land as described in
Annex-5. '

7.4. Sri Lankan side promised to clear the land thrdugh demolition of the existing buildings at the
construction site and relocation of the infrastructure no later than six months after the signing
of the Exchange of Notes by both governments.

7-5. Sri Lankan side promised to allocate necessary budget and manpower for the proper
maintenance and utilization of the equipments and facilities to be provided under the Project.

- 7-6. Sri Lankan side promised to relocate the equipm‘ents under usage at the existing buildings 1o
" the new facility upon necessity. -

7-7. The Team expressed the necessity of KAIZEN (Continuous Quality [mprovement) activities.
by introduction of 5-S activities and standardized management information system at all
divisions of Jaffna Teaching Hospital. Sri Lankan side understood the necessity of the
mentioned managerial tools and agreed to take necessary actions for further improvement of 7}(

quality of services.
PR
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| Annex 1 \

Building content

Operation theater
Operation rooms
Recovery room

Other related rooms

CssD
Washing room
Sterilization
Clean store

QOther related rooms

ICU

ICU bed rooms

Infectious ICU rooms -

Nurse station

QOther related rooms

Laboratories

Microbiology, Biochemistry, Hematology,
Histo-Pathology, Clinical Pathology rooms

Qther related rooms

|tmage Diagnosis

X-Tays

Dental x-ray

Marmmography

Ultrasound

EEG rooms

ECG rooms

Endoscope rooms

Rooms for existing- apparatus

-

Other related roomns

Generator




After discussion with the Team, these equipment in Anne.
components of these equipment, howeve
Equipment, and will be modified by the T

Lists of the Equipment

r, will be examined according to t
eam after further survey and analysis in Japan.

The three graded priorities in Lists of the Equipment shall mean-as follows.

A . Appropriate to be procured, but its quantity is examined through further analysis.
B : Its appropriateness and quantity to be procured is examined through further analysis.

C : Not apprapriate to be procured.

Annex—2

x—2 were finally requested by the Sri Lankan side. The final
he three graded priorities A, B and C in Lists of the

Department Item No. - Description Priority

Operation Theater Complex OT-0@ [Anesthetic apparatus A
OT-02 |Anesthetic apparatus with ventilator A
OT-03 |Autoclave, large size A

. OT-04 |Autoclave, medium size A
OT-05 _|Blood warmer B
OT=06_|C—arm X-ray unit B
QOT-0Q7 _[Defibrirator A
OT-08 iDrug cabinet B
OT-09 |Electric warming pad B
OT-10 |Electrosurgical unit, complete A
OT-11 |Electrosurgical unit, simple B
OT-12 |Foot stocl B
OT-13 |Instrument set for amputation B
OT-14 - |Instrument set for cervical fusion surgery B
OT-15 |Instrument set for cleft palate surgery B
OT-16 |Instrument set for cut down B
OT-17  |lnstrument set for dilation & curettage B -
OT-18 {Instrument set for E.N.T. surgery B
OT~19 |Instrument set for eye surgery B
OT-20 |lnstrument set for forearm surgery B
OT-21 |Instrument set for gastrectomy B
OT-22 |Instrument set for general surgery B
OT-23 |Instrument set for intubation B
OT-24 |Instrument set for laminectomy B
k OT-25 |lnstrument set for menisectomy B
OT-26 |lnstrument set for micro finger surgery B
|OT-27 _[Instrument set for micro hand surgery B

OT=28 |Instrument set for micro vascular surgery B
OT-29 |lnstrument set for minor and intermediate surgery B
OT-30 |Instrument set for nephrectomy B
OT-31 |Instrument set for neurology E
OT-32 |instrument set for cesophageal dilator B
OT-33 |Instrument set for orthopaedic surgery B
OT-34 |Instrument set for pediatric plastic surgery B
OT-35 {lnstrument set for prostatectomy B
OT-36 |Instrument set for skin grafting B
OT-37 |Instrument set for thoracic surgery B
OT-38 |Instrument set for thyroidotomy B
OT-39 |Instrument set for tonsillectomy 2
OT-40 |lnstrument set for tracheastomy B
OT-41 |Instrument set for vaginal hysterectomy & repair 8
OT-42 lnstrument table with guard rail B
OT-43 |Instrument table with three fan—shaped tray B
OT-44 |Instrument table, mayo's type B
OT-45 |Kick bucket B
OT-46 |Laundry cart : ‘ B
OT-47 |Neonatal resuscitator with over head warmer 5
OT-48& |Neuro muscular monitor 3
0T=-49 |Operation chair &
OT-50 |Ovperation Lamp A
OT-51 |Cwperation Lamp, mobile with battery back up unit £
OT-52 |Operation monitor K
OT-53 (Operation table A
OT-54 |Operation table, Orthopedic A
OT=55 |Patient moniter S
QT-56' |Recovery bed A

:
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Lists of the Equipment

Annex—2

Department Item No. Description Priority
Operation Theater Complex QT-57 |Retractor set B
OT-58 |Shelf for container B
OT-59 [Shelf for instrument B
OT-60 |Sink unit. B
OT-61 |Sterilizing container B
OT~62 |Stretcher B
OT-63 |Suction unit A
OT-64 |Surgical hand scrub unit A
1OT-65 [Syringe pump A
OT-66 |Ventilator B
OT-67 {Warming blanket B .
OT-68 |Working table B
OT=-69 _[X-ray film viewer A
Intensive Care Units (ICUs) 1C-01 - |Ambubag for adult A
1C-02 |Ambubag for pediatrics A
10-03 |Autociave, table top type A
1C-04 Bedpan shelf B
1C-05  |Blood gas analyzer C
1C-06  |Blood warmer B
CIC-07 Central monitor A
1C-08  |Defibrrater A
1C-09  |ECG B
1C-10 External cardiac pace maker B
1C-11 Gllucosemeter C
1C-12 Hemoglobinmeter C
1C-13 _ |ICU bed A
1C-14 Infusion pump A
iC-15  {Laryngoscope A
1C-16 _ |Mobile X-ray unit C
1C-17 Ophthalmoscope B
iC-18 Patient monitor A
1C-19 Patient monitor for pediatrics A
1C—20 _ 1Shelf for instrument B
[C~21 Sheif for linen B
1C-22 Spot lamp B
IC-23 _ [Stethoscope B
IC—924 |Stretcher B
1C-25  |Stretcher, radiotransgparent . A
[C-26 _{Suction unit A
1C-27 Syringe pump A
1C-28  |Trolley- B
1C-29 _ {Ventilator A
‘iC-30° |[Ventilator for pediatrics A
1C~31 Wright spirometer B
Ic-32 ¥—ray film viewer A
Central Laboratory Complex LA-01 |Arm rest for blood collection B
: LA-02 |Autoclave, table top type A
LA-03 |Autoclave, vertical typg A
LA-04 |Automatic biochemistry analyzer B i
LA—05 |Automatic blood cell analyzer B
[LA-06 |Balance B
LA-07 |Bilirubinmeter A
LA-08 |Blood cuiture monitor C
LA-00 |Blood gas analyzer A
LA-10 iBottom, pyrex C
LA-11 .iBunsen burner B
LA~-12 |Centrifuge A
LA-13 |Drying cabinet A
LA-14 {Electrolyte analyzer ] ]
LA-15 |Electrophoresis system X
LA-16 |ELISA reader 1
LA-17 ELISA washer 13
LA-18 ESR analyzer C
LA-19 |Flamephotometer A
LA-20 |Freeze drier A
LA~2]1 |Deep freezer A
LA-22  {Class ware set 13




Lists of the Equipment

Annex—2

Department Item No. Description Priority
Central Laboratory Complex LA-23 |Glucosemeter A
LA-24 [lHaematoroglobin variant analyzer C
LA-25 [Heat dry block A
LA-26 |Hemoglobinmeter A
LA=27 _|Hot air oven A
LA-28 |Hot plate B
LA-29 {Hot plate stirrer A
LA-30 |lncubator A
LA-31 |Laminar flow cabinet A
LA-32 - |Liouid dispenser B
LA-33 |Media sterilizer A
LA-34 |Micro plate viewer B
LA-35 |Microscope A
LA=36 |Microscope with CCD camera and monitor A
LA-37 [Microtome B
LA=38 {Osmometer B
LA-39 |PH meter A
LA-40 |Pipette C
LA-4% |Pipette dryer C
LA-42 |Plate incubator B
LA-43 |Plate washer B
LA-44 |Refrigerator A
LA-45 [Rotamixer A
LA-46 [Semi automated coagulation analyzer B
{LA—-47 1Shelf for instrument B
LA-48 |Slide staining machine B
LA-49 |Spectrophotometer A
LA-50 [Standard wire loupe [
LA-51 |Stirrer B
LA—52 |(Stopwatch C
LA-53 _[Tissue processor B
1.A-54 [Urine analyzer A
1LA-55 [Urine meter A
LA-56 UV Sterilizer A
LA-57 _ {Water bath A
LA-58 |Wire loupe, straight wire, normal C
Central Facilities for Diagnostic imaging |RA-01 |Bone densitometer C
(Radiology) : RA-02 |Dark room accessories A
RA-03 _|Dental X-ray A
RA-04 |Digital fluoro & radiography system C
RA-05 |Digzital mammography system  ~ C
RA~06 [Examination table ‘ B
RA-07 |High performance computer radiography system C
RA-08 [Instrument table with guard rail B
RA-09 |Laryngoscope set ' B
RA-10 |Laser camera C
RA-11 |Lead numbering set A
RA-12 |Mammography unit A
RA-13  |Mobile lamp B
RA-14 _|Mobile X~ray unit A
RA-15 |C—arm X-ray unit C
RA~16 |Pass box A
RA-17 [Resuscitation bag for adult B
RA—18 |Resuscitation bag for paediatrics B
RA-19 |Shelf for instrument B
RA-20  |Stretcher B
RA-21 |Teleradiology C
RA-22 |Ultrasound scanner, B/W A
RA-23 (Ultrasound scanner, color doppler A
RA-24 |Ultrasound scanner, digital color doppler c
RA-25 [Work station C
RA=28 [X-rav film processor A
RA-27 [X-rav film viewer A
RA-28 [¥-ray film viewer, Large A
RA—29 [X-ray proteclive set A
RA-30  [X-ray system, luoruscopy A
RA-31 I¥-ray system, simple bucky and stand A

o
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: [ists of the Equipment Annex—2
Department Ilem MNo. Description Priority

Central Facilities for Diaugnostic Imaging |VS-01 Bronchuscope B
(Vital Sign Testing) VS§-02 [Colonoscope B
Vs-03 |Cystoscope B

VS-04  |Endoscopic retrograde cholangiopancreatography B

VS-05 |Endoscopic cabinet B

VS-06 |Examination_table B

VS-07 |Upper gastrointestinalscope B

Central Facihities for Diagnostic Imaging [EE-01 EEG A
(EEG) EF-02 [Examination tahle B
Central Facilities for Diagnostic Imaging |[EC-01 ECG A
(ECG) EC-02 |ECG, holter testing . A
EC~-03 |ECG, stress testing B

EC-04 . |Examination table B

Common CO-01 |Digital volce recorder B
CcO-02 |Multimedia proiector B

C0-03 |Over head projector B

CO-04 |TV & video recorder B

CQ~05 |White board B

Maintenance for Equipment ME-01 [Computer, desk top type B
‘ ME-02 |Tool set B
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ANNIEX-3 . JAPANESE GRANT AID SCHEME

Grant Aild Procedure

Japanese Grant Aid Program is executed through the following procedures.

Application  (Request made by a recipient country)

Study (Basm Design Study conducted by JICA)

Appraisal & Approval (Appraisal by the Government of Japan and Approval by

Cabinet)
Deterinination of (The Notes exchanged between the Governments of Japan
. Implementation and the recipient country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
examined by the Government of Japan (the Ministry of Foreign Affairs) to determine
whether or ot it is eligible for Grant Aid. If the request is deemed appropriate, the
Government of Japan assigns JICA to conduct a study on the request. If necessary,
JICA send a Prehmmary Study Team to the remp1ent country to confirm the contents of the

request.

Secondly, JICA conducts the study (Basic Design Study), using Japanese consulting firms.
Thirdly, the Govemmenf of Japan appraises the project to see whether or not it is suitable
for Japanese Grant Aid Programme, based on the Basic Design Study report prepared by

JICA, and the results are then submitted to the Cabinet for approval.

Fourthly, fhe project, once approved by the Cabinet, becomes official with the Exchange of
Notes signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the project, JICA assists the recipient country in such

matters as preparing tenders, contracts and so on.
Basic Design Study

Contents of the Study

The aim of the Basic Design Study (hereinafter referred to as "the Study"), conducted by |

JICA on a requested project (hereinafter referred to as "the Project"), is to provide a basic
document necessary for-the appraisal of the Project by the Government of Japan. The

‘contents of the Study are as follows:

confirmation of the background, objectives and benefits of the Project and also institutional
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b)

2)
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capacity of agencies concemmed of the recipient country necessary for the Projects

implementation;

_evaluation of the appropriateness of the Project to be implemented under the Grant Aid

Scheme from the technical, social and economic points of view;

confirmation of items agreed on by both parties concerning the basic concept of the
Project;

preparation of a basic design of the Project; and

estimation of costs of the Project.

The contents of the original request are not necessarily approved in their initjal form as the
contents of the Grant Aid project. The Basic Design of the Project is confirmed considering
the guidelines of Japanese Grant Aid Scheme. ’

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation of the
Project. .Such measures must be guaranteed even through they may fall outside of the
jurisdiction of the organizatioh in the recipient country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of
the recipient country through the Minutes of Discussions. \

Selection of Consultants ‘
For the smooth implementation of the Study, JICA uses a consulting firm selected through
its own procedure (competitive proposal). The selected firm participates the Study and
prepares a report based upon the terms of reference set by JICA.

At the beginning of implementation after the Exchange of Notes, for the services of the
Detailed Design and Construction Supervision of the Project, JICA recommends the same
consulting firm which participated in the Study to the recipient couﬁtry, in order to
maintain the technical consistency between the Basic Design and Detailed Design as well
as to avoid any undue delay caused by the selection of a new consulting firm.

Japanese Grant Aid Scheme

What is Grant Aid?

The Grant Aid Program provides a recipient country with non-reimbursable funds to
procure the facilities, equipment and services (engineering services and transportation of
the products, etc.) for economic and social development of the country under principles' in
accordance with the relevant laws and regulations of Japan. Grant Aid is not supplied

through the donation of materials as such.

Exchange of Notes (E/N)

10 \\\/
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3)

4)

- 5)

6)

b)

d)

Japanese Grant Aid is extended in accordance with the Notes exchanged by the two
Governments concerned, in which the objectives of the project, period of execution,

conditions and amount of the Grant Ald, etc., are confirmed.

“The period of the Grant" means the one fiscal year which the Cabinet approves the project
for. Within the fiscal vear, all procedure such as exchanging of the Notes, concluding
contracts with consulting firms and contractors and final payment to them must be

completed.
However, in case of delays in dellvery, installation or construction due to unforeseen

factors such as weather, the period of the Grant Aid can be further extended for a maximum
of one fiscal year at most by mutual agreement between the two Govemments.

Under the Grant, in principle, Japanese products and services including transport or those

of the recipient country are to be purchased.

When the two Governments deem it necessary, the Grant Aid may be used for the purchase

of the products or services of a third country.

However, the prime contractors, namely consulting, contracting and procurement firms, are

limited to "Japanese nationals". (The term "Japanese nationals" means persons of Japanese

nationality or Japanese corporations controlled by persons of Japanese nationality.)

Necessity of "Venﬁcatlon

The Government of the recipient country or its designated authonty will conclude contracts
denominated in Japanese yen with Japanese nationals, Those contracts shall be verified by
the Government of Japan. This "Verification" is deemed necessary to secure accountability

of J apanese taxpayers.

" Undertakings required to the Government of the recipient country

to secure a lot of land necessary for the construction of the Project and to clear the 31te

to provide facilities for distribution of electricity, water supply and drainage and other

incidental facilities outside the site; - | o

to ensure prompt unloading and customs clearance at ports of disembarkation in the

recipient country and internal transportation therein of the products purchased under the

Grant Aid;

to exempt Japanese nationals from customs duties, internal taxes and fiscal levies which

may be imposed in the recipient country with respect to the supply of the products and

services under the verified contracts; ' '

to accord Japanese nationals whose services may be reqmred in connecnon with the supply

of the products and services under the:verified contracts such as facilities as may be
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g)

7)

-

9)

b)

necessary for their entry into the.recipient country and stay therein for the performance of
their work; ' | '

to ensure that the facilities constructed-and products purchased under the Grant Aid be
maintained and used properly and effectively for the Project; and

-

to bear all the expenses, other than those covered by the Grant Aid, necessary for the

Project.

"Proper Use" _
The recipient country is required to maintain and use the facilities constructed and

_equipment purchased under the Grant Aid properly and effectively and to assign the

necessary staff for operation and maintenance of them as well as to bear all the expenses
other than those covered by the Grant Aid.

"Re-export"

“The products purchased under the Grant Aid shall not be re-exported from the recipient

country.

~ Banking A:rangement (B/A)

The Government of the recipient country or its des1gnated authorlty should open an

account in the name of the Government of the recipient country in an authorized foreign.

exchange bank in Japan (hereinafter referred to as "the Bank"). The Government of Japan
will execute the Grant Aid by making payments in Japanese yen to cover the obligations
incurred by the Government of the recipient country-or its designated authority under the

verified contracts.
The payments will be made when payment requests are presented by the Bank to the

Government of Japan under an Authorization to Pay (A/P) issued by the Government of

recipient country or its designated authority.
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ANNEX-4: UNDERTAKINGS BY THE GOVERNMENT OF THE

L2

10.

11.

12,

RECIPIENT COUNTRY

To secure a lot of land necessary for the Project;

To clear and level the site for the Project prior to the commencement of the construction;

To provide a proper access road to the Project site;

To provide facilities for distribution of electricity, water supply, telephone trunk line and
drainage and other incidental facilities outside the site; |

To undertake incidental outdoor works, such as gardening, fencing, exterior lighting, and
other incidental facilities in and around the Project site, if necessary,

To ensufe prdrnpt unloading and customs clearance of the products purchased under the
Japanese Grant Aid at ports of di_sernbarkation in the Recipient Country;

To exempt Japanese nationals from customs duties, internal taxes and fiscal levies which
may be imposed in THE RECIPIENT COUNTRY with respect to the supply of the
products and services under the verified contracts; '

To accord Japanese nationals whose services may be required in connection with the -

supply of the products and services under the verified contracts such facilities as may be
necessary for their entry into THE RECIPIENT COUNTRY and stay therein for the
performance of their work;

To bear commissions, namely advising commissions of an Authorization to Pay (A/P) and
payment commissions, to the Japanese foreign exchange bank for the banking services

based upon the Banking Arrangement (B/A);

To provide necessary permissions, licenses, and other authorization for implementing the

Project, if necessary;

To ensure that the facilities constructed and equipment purchased under the Japanese Grant
Aid be maintained and used properly and effectively for the Project; and

To bear al‘l the expenses, other than those covered by the Japanese Grant Aid, necessary for

the Project.
: %R
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Major Undertakings to be taken by Each Government

ANNEX-4

NO ltems

“1To be covered by

Grant Aid

To be covered by
Recipient side

To secure land

To clear, level and reclaim the site when needed

To construct gates and fences in and around the site

To construct the parking lot

M| —

To construct roads

1) Within the site

2) Qutside the site

6 |To gonstruct the building

7 {To provide facilities for the distribution of electricity, water supply,
drainage and other incidental facilities

1)Electricity

la.The distributing line o the site

b.The drop wiring and internal wiring within the site

5. The main circuit breaker and transformer

2YWater Supply

2. The city water distribution main to the site

|b.The supply system within the site ( recelving and/or elevated tanks )

33Drainage

a.The city drainage main ( for storm sewer and others ) to the site

b.The drainage system ( for toilet sewer, ordinary waste, storm drainage
and others ) within the site -

4)Gas Supply

3.The city gas main to the siteA

b.The gas supply system within the site

5yTelephone System

a.The telephone trunk line to the main distribution frame / panel (MDF) of
the building .

b.The MDF and the extension after the frame / panel

BIFurniture and Equipment

a.General furniture

b.Project equipment

8 {To bear the following c_ommissions
to a bank of Japan for the banking
services hased tnon the B/A

1) Advising commission of A/P

2) Payment commission

9 [To ensure prompt tnloading and
customs clearance at the port of
disembarkation in recinient country

1) Marine(Air) transportation of the products from Japan to the recipient

" lsountry

?) Tax exemption and customs clearance of the products at-the port of
disembarkation :

3) Internal transportation from the port of disembarkation to the project

15
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ANNEX-4

10

Mo accord Japanese nationals whose services may .be required in
connection with the supply of the products and the services under the
verified contract such facilities as may be necessary for their entry into
the recipient country and stay therein for the performance of their work

|11

To exempt Japanése nationals from customs duties, internal taxes and
bther fiscal levies which may be imposed in the recipient country with
respect to the supply of the products and services under the verified
contract ) ‘.

12

To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant Ald

13

To bear all the expenses, other than those ta be borne by the Grant Aid,

. Inecessary for construction of the facilities as well d@s for the

trlansportation and installation of the equipment

16
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0T-01 JERI 2 253,000 1,012,000
EETACIN) b 2 B h/AE 2 10,500 21,000
BRI Rl (/M) b 2 N4 2 17,500 35,000
~ A7 (A N) vk 2 By 2 20,000 40,000
~ A7 () tvh 2 By 2 9,200 18,400
300 H /4 x6 B/ B x0.05ke/MrR=90kg/£E
CO2 WA 5ke/fH 90ke/5ke=18 18 7,700 138,600
OT-02 | JhRMess, AN TREN g 253,000 1,265,000
A ETACIN) b 2 B hAE 2 10,500 21,000
RED a]% (/NE) b 2 N4 2 17,500 35,000
~ A7 (A D 2 By /A 2 20,000 40,000
~ A7 (/M) vk 2 N 2 9,200 18,400
] 300 H /4 x6 K¢/ B x0.05kg/F§fii=90kg
CO2 WLIF 5kg/ 1 90ke/5ke-18 18 7,700 138,600
OT-03 | mEARRE A, K 263,000 526,000
LT g — il 3 [al/4F 3 9,500 28,500
A A kit g 10L/® vk 3 [5]/4Ex 10L 3 30,000 90,000
] 1 [A/38=52 [Al/4 x20kg=1,040kg/ 4
iy 20kg/{H 1.040ke/4F = 20kg=25 25 5,000 125,000
FOERAK % 4 18]/ H x300 H =250 [71/%5=4.8 5 3,900 19,500
OT-04 | @EEARSKE R, F4 263,000 526,000
TLIANE— il 3 [ml/4E 3 9,500 28,500
A kIR 10L/E vk 3 [A]/4Ex10L 3 30,000 90,000
] 1 [A/38=52 [Al/4 x20kg=1,040kg/ 4
# 20kg/ 1,040ke/4F = 20kg=25 25 5,000 125,000
FUERAE % 4 18]/ H x300 H =250 [71/%5=4.8 5 3,900 19,500
OT-06 | BRMsEhEEwE 51,050 102,100
o~ 300 H/4°x0.5 A/H=150 \/4*
ey 250g/A 150 A/HEx20a/ I -+ 250g-12 12 1,250 15,000
= 0 300 H/4Ex0.5 A/ H=150 A/4E
EEf i 150 {1 /% 150 A /4x3 B = 150 =3 3 10,950 32,850
g 10 fi#l /& k 300 H/4Ex0.5 A/H=150 A\/4F o
LR (200m) 150 A/4E x1m+200m=0.75 ! 3,200 3,200
OT-08 EERAA 212,000 1,696,000
KPfRRR, 2 —ROX # 2 B/ 4 2 26,000 52,000
Tt b ok 1By A 1 20,000 20,000
ARREE 1 5 N L A/ 1 70,000 70,000
P g 1 AK/4E 1 70,000 70,000
OT-10 | MrEA v 5,200 20,800
EER (RAHD) [ 2 {5 /4 2 1,300 2,600
gk O il 2 {8 /4 2 1,300 2,600
OT-15 | HrE VT RS IMEIRGT 8,000 8,000
~vhLR il 1 {8/4F 1 5,600 5,600
S " 2000 Kefi&F L7 5, 9 1,200 2,400

300 A /4FEx12 R[] <2000 FER/H=1.8
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OT-16 | FHlrkl ., mtknesl 4 144,000 576,000
S (10 o R 1000 REfE&Fra 45,
Bk 104T) vk 8 IR/ Hx300 H /41000 Rff=2.4 3 48,000 144,000

OT-17 FHAT | fi 5 4 72,000 288,000
J R 1000 BEfE&Fan e 35,
R (5 A7) vk 8 I/ Hx300 H /4E+1000 H5R=2.4 3 24,000 72,000

OT-18 | FilikT. B#h=X, FEw BEIRfAH 3 43,200 129,600
N R 1000 REfE&Fra s 5,
BRG AT 2l 8 R/ Hx300 H /4 +1000 BERT=2.4 3 14,400 43,200

0T-19 | Fifre=— 8 563,400 4,507,200
EA 150 {/ %8 300 A /4x2 A/ Hx3 f#l/ A=1800 f#+150=12 12 10,950 131,400
etCO2 74 74 —+tvh | Evh 300 H/4x0.5 A/H=150 150 2,400 360,000
Sp02 Fm—=7 ES [EES 1 30,000 30,000
Eh) — R S 14/ vk 1 42,000 42,000

OT-28 | W58, R—F7 LAl 3 9,500 28,500
VB s 1 R/ 1 1,500 1,500
W5 Fa—7 b 1 Eyb/4E 1 2,000 2,000
W5 hT—F L R LN 1 6,000 6,000

OT-29 | W5, Fvrik 8 27,000 216,000
VB S 1 /4 1 18,000 18,000
W5 Fa—T D 1 By /4 1 2,000 2,000
Fyyra=yh il 1 {E/4F 1 5,000 5,000
Zo—kEyh S 1 A 1 2,000 2,000

OT-30 | FhilvJ Rkt 5 90,000 450,000
HE TV — b 1By A 1 90,000 90,000

OT-31 | SVo IR~ 4 201,600 806,400
2T (30mL) 400 &/ vk 2 By /4E 2 28,800 57,600
HEEFo2—T 400 f&/ >k 2 v/ 2 72,000 144,000

OT-33 | vv—HhAF K BERA 11 12,600 138,600
A L N 2000 E#Fﬂcjffﬁﬁkj—7 o
HOLEZL T (6 A/R) | Bvb 8 BE/ Hx300 B /4F-- 2000 F¥E=1.275 2 6,300 12,600

0T-34 H Bk 1 36,000 36,000

s 300 Hx2 [A]/H=600 [a]/4£x0.01L/[a]=
PR Vel 4L/ OL/4E = 41/ A=1.5 2 8,000 16,000
. 300 Hx2 A/ H=600 [Al/4:x0.01L/[A]=

RS 4L/ 6L/ AL/ A= 1.5 2 10,000 20,000

OT-35 | Xl C7— 24 1 126,000 126,000
S LA 100 4 /%6 300 Ax0.5 A/ Hx2 #/ A=300 ¥/4F 3 12,000 126,000

300 Fe/4E+100 Fo/4i=3
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OT-50 | #H-Evh BEBETHH 1 565,000 565,000
AN 10 e/ k 2 Eyb/4E 2 57,500 115,000
ZX XX )T 10 /- 5 By /4 5 90,000 450,000
OT-60 | B&EE=F— 4 203,400 813,600
G 150 /%6 300 H/4Ex2 A/ Hx3 f#/ A=1800 fif +150=12 12 10,950 131,400
Sp02 Fm—=7 ES 1 AR/ 4 1 30,000 30,000
BHRY— R ok 1 &y N4 1 42,000 42,000
1C-05 TR LA — 1 7,500 7,500
AOERAK 150 ¥/ &b 5 v h/4 5 1,500 7,500
1C-06 B Eh 2 1 65,750 65,750
- ] 365 H/4Fx0.5 A/ H=182 N/4
Dl 250g/A 182 A/ %x208) )+ 2508=14.56 15 1,250 18,750
b 365 H/4Ex0.5 N/H=182 N/4
H i 150 1/ 182 A\/#Ex3 f = 150 f=3.64 4 10,950 43,800
- 10 8/ 2k 365 H/4x0.5 \/H=182 N/4*
R (200m) 182 A/4F x1m=200m=0.91 ! 3,200 3,200
1C-07 LDERE 1 57,550 57,550
W50 FH FE R, A [E 2 BN 2 5,500 11,000
ik N ING| il 2 By b/ 2 6,000 12,000
Ha 50 FH AR, /N [E 2 By b/ 2 5,500 11,000
s FH EEAR, /N il 2 B hAE 2 6,000 12,000
ECG 7U—2(100g) [ 365 H /4 x1 A/ H x5g/ A<+100g=18.25 19 550 10,450
FoERIE }%rg;@b 365 H/4E x1 A/H x0.5m--200m=0.91 1 1,100 1,100
1C-09 A7 10 352,000 3,520,000
Fa—T7 kv 200 v N5 365 H/4Ex2 N/H=730 N/4E+200 & h=3.65 4 88,000 352,000
1C-10 WrgEEE o b 3 5,200 15,600
EER (RAH) [ 2 {5/ 4 2 1,300 2,600
EER CNEH) il 2 {8/ 4 2 1,300 2,600
1C-11 FRIRES 2 15,400 30,800
K, RS [E 2 {5/ 4 2 4,400 8,800
EEk, HEEH [ 2 {5/ 4 2 3,300 6,600
IC-12A | BEE=F—A 18 172,400 3,103,200
o e 365 H/4Ex1 AN/ Hx3 f#l/ A=1,095 & /4
EEf 17 150 {1 /% 1,095 f/4F = 150 {H-1.3 8 10,950 87,600
Sp02 Fm—=7 ES 1 AR/ 4 1 30,000 30,000
BHRY— R Tk 1 &y N4 1 42,000 42,000
FLERAL 10 fiil/ 2~k 4 /AR 4 3,200 12,800
IC-12B | FE=~—B 2 652,400 1,304,800
o e 365 H/4Ex1 AN/ Hx3 f#l/ A=1,095 & /4
EEgiT3 150 i /46 1,095 8/ 4E 150 {#=7.3 8 10,950 87,600
IBP £=#—%F v} 20 v/ Evh 4 Eyb/AE 4 120,000 480,000
SpO2 Fu—7 g LAE/A 1 30,000 30,000
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ER)— R ok 14 /Evh 1 42,000 42,000
FLERAL 10 fiil/ &>k 4 /AR 4 3,200 12,800

IC-12C | BFE=4—C 2 920,400 1,840,800

e — H /A &

T 150 fH/%5 %Si?goﬁé‘iﬁ/ A x3 i/ A=1,095 f/4E 1,095 {#/ 3 10,950 87,600
IBP £=%#—%vh 20 v/ vk 4 Eyb/AE 4 120,000 480,000
CO WEMAT—T IV vk 8 N4 8 33,500 268,000
SpO2 Fa—7 gS EES 1 30,000 30,000
AR — AR vk 1 %/tEvh 1 42,000 42,000
FOERAR 10 f#/ >k 4y /A 4 3,200 12,800

1C-15 DEITT 1 4,800 4,800
. ] 1000 K[ 2 Fdn T 5,
R fi 3 1R/ H x365-- 1000 FERTx 1 EEE=1.095 ! 4,800 4,800

1C-18 W5 | fe, BE R 7 9,000 63,000
5le £k 1 B4R 1 5,000 5,000
W5 Fa—7 b 1 Eyh/4E 1 1,500 1,500
“o—hkkvh B L /4 1 2,500 2,500

IC-19 5l A—F7 LA 2 9,500 19,000
5le £k 1 By AR 1 1,500 1,500
W5 Fa—7 £vh 1 Evh/4E 1 2,000 2,000
W5 hT—F /L A LN 1 6,000 6,000

1C-20 SN VRT 22 201,600 4,435,200
U (30mL) 400 &/ k 2 By /4 2 28,800 57,600
EEFa—7 400 fE/ >k 2 Byb/AE 2 72,000 144,000

1C—21 AT 3R, KA 13 231,100 3,004,300
~ 27 B 3 By 3 13,700 41,100
PP [ £k 2 N 2 75,000 150,000
RUFIT TN E— 100 {Bl/ &>k 2 B4 2 20,000 40,000

1C-22 AT, /hAE 2 231,100 462,200
~ 27 D 3 By /A 3 13,700 41,100
PP [ £k 2 N 2 75,000 150,000
NUFIT T ANE— 100 {Bl/ &>k 2 B4 2 20,000 40,000

1C-23 SR —H AT K BEHE 2 12,600 25,200
T 2000 R & FFdn e 25
L 7 fils L w o <
ERETTCA/R) | b 8 ¢ fi)/ H x300+ 2000 F1=1.275 2 6,300 12,600

LA-03 EE LR e i 1 250,000 250,000
AR K EN — 1 250,000 250,000

LA-06 | A A5 bk 1 1,531,400 1,531,400
B b 1 L 14 1 450,000 450,000
L (1000 7 AR/ Eoh) | & 5 B/ Hx300=1500 Bk +1000 AR/ Tk 2 350,700 701,400

=1.5 vk
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SWEE (350 Al N 1 LU liiEx1 [8]/Hx30 H x12 # A =360 41 /4F
E/tEYR) B 350 #fiiE/ &> h=1.02 1 380,000 380,000
LA-09 kB2 58,000 58,000
‘ro—=
o BAOE/ | L/ 1 20,000 20,000
gk = — /4 1 15,000 15,000
57 [ L {8/4 1 5,000 5,000
AOERAK [E 3 {H/ 4 3 6,000 18,000
LA-10 | SeyEmEsR oy prdkin 24,000 24,000
a7 RER [ 2 {8/ 4 2 12,000 24,000
LA-11 TL—F Ay — 45,000 45,000
Vel ES 3 A/AE 3 15,000 45,000
LA-18 [ Z&FyExvh 222,000 222,000
e VE— (B )
E,f%\ TAVE= G gy 1 /4 1 210,000 210,000
BT (2 K /Y vk 1By hAE 1 8,000 8,000
ST (2 K/ EUR) Tk VS 1 4,000 4,000
LA-21 THIREE 15,000 60,000
- ] 2000 B & F T2,
Ry fi 5 B4/ H 3002000 B filx 147=0.75 ! 8,000 8,000
A~—Vart AL
(50¢c) EN LA/ 1 7,000 7,000
LA-22 | BABAEE. CCD AT BRI RE=F—Ff] 15,000 15,000
N 2000 & Ffn &2
Vo V%=55 o
RS EER fi 5 B4/ H x300-- 2000 FEfx 147=0.75 1 8,000 8,000
f~—TarF AL R .
(50cc) ZN LA/ 1 7,000 7,000
LA-23 b —Ah m—F)—x 15,600 15,600
BEH (50 B/ 5) i 2 /4 2 7,800 15,600
LA-24 | RBIER 34,000 34,000
Pz i) [ 500 i /4F: 500 40 20,000
FEAERIE R = /4R 1 14,000 14,000
LA-25 | pHA—%— 11,800 11,800
ES 2 AK/4E 2 1,300 2,600
A 2 A/AE 2 1,300 2,600
ES 2 A/AE 2 1,300 2,600
K 2 A/ 2 2,000 4,000
LA-30 = B R o g ) o 388,000 388,000
AKX = — A5 1 257,000 257,000
B NF a—T 3000 fi# /48 3 F/4E 3 43,000 129,000
AOERAK 5 iH /% L 56/ 1 2,000 2,000
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LA-32 | A EEEr 267,500 267,500
a5 T [E 2 {4 2 80,000 160,000
FAKETT 1 2 /5 2 20,000 40,000
Ta—& )L I 1 {8/4 1 40,000 40,000
:”\_M%J“TZ" ok 1 o h/4E 1 20,000 20,000
FLERAL 5 {l/F 1 56/4F 5 1,500 7,500

LA-37 H BBk o Hr i 660,000 660,000
R HE (6000 7 AR/ TR | K /4 1 656,000 656,000
FLERAL 5 5/ 58 1 56/4F 1 4,000 4,000

LA-38 | ~EZ/mELA—F— 679,000 679,000
AgE—=K EN 300 H /4 x100 7 AR/ H=30,000 7 AR/4E 1 675,000 675,000
ALK 5 &l /%% 1 56/4F 1 4,000 4,000

RA-02 | XM, e 7~ 52,200 52,200
TV 100 A/ 288 E;gfﬁ/ﬁi%@)\:m o 6 6,300 37,800

o e 300 H/#x2 N/ Hx1 i/ A=600 fi/4

<AL — R 100 {5 /% 600 fE/4F = 100 /%56 6 2,400 14,400

RA-04 X fpfitiE, WE 252,000 252,000

) 300 H/4Ex2 N/ Hx1 &/ A=600 #/4
1% ey .

TV 100 /4 600 Ac/4: 100 4/ 4i=6 6 42,000 252,000

RA-05 | X MR iEiE, BEhk 504,000 504,000
T4V 100 /4 ]%Orfo(? &Tgﬁéoﬁ );((2/;5%);:1,200 e 12 42,000 504,000

RA-07 | EFIEZHER, AL 89,380 89,380
2 x/L (300g) [ 300 H /4 x8 A/H=2,400 A/4E x2g/ A <300g=16 16 1,300 20,800
SR (18m) %5 2222 g*rﬁ x8 N/ H=2,400 A\/4 x0.2m/ A\ +18m/ 97 9,540 68,580

RA-08 | HBFRBMIEE, W T7—FyTTF7— 87,000 87,000
2 x/L (300g) [ 300 H /4 x5 A/H=1,500 A/%E x2g/ A\ <300g=10 10 1,800 18,000
SLARAK (250 ¥/ R) N 300 H /4F x5 A/ H=1,500 A\/4F=+250 F=6 6 11,500 69,000

RA-09 X AR7 AN LB E 314,500 314,500
BRI 19L/A éigﬂ‘;’;giﬁg?{mou i 29 6,500 188,500
EAE 19L/A éigﬁ‘fi )1?19?28)%4:54%/ # 29 4,000 116,000
TN — [E] 2 AR/HE 2 5,000 10,000

RA-10 | v v—HATFL /L BER 2,100 2,100
T [ = Do
HOEETL 7 @ A/B) | Evb goﬂioﬁﬁﬁ}ﬁiﬁﬁ‘;gég’"ﬁﬁﬂ o7 2 1,050 2,100

RA-11 | v v—HAFL KAl BEHA 12,600 25,200




FHEE 5 FHEEA 4 o AL - THE AT B RO EAR AL e HL Al B0 eH &t
s S N N 2000 P & AEAn LT 2,
HHHT-7 @ A/R) | Evh 8 R/ H x300 < 2000 5=1.275 2 6,300 12,600
RA-14 | X #iflRiiatim, kiR 3 270,000 810,000
74V (100 #/%6) 100 #/% 30 A%/ Hx300 H /45=9,000 #& /4 90 3,000 270,000
VS-03 [ MR 1 110,000 110,000
SR ER il 1 {E/4F 1 110,000 110,000
VS-04 WA T PENRREE 5 N R 1 561,200 561,200
SR EEER [ 1 {8/4F 1 110,000 110,000
e H [ 24 /4 24 4,600 110,400
TARTA ¥ — [E 48 {8/ 5 48 1,500 72,000
B — [E 12 i/ 4E 12 3,700 44,400
JLEAPRIR L — [E 12 fii/4E 12 9,300 111,600
RN —VFa—7 | 12 {8l /4E 12 1,000 12,000
MRz~ 7 il 48 /4 48 2,100 100,800
VS-07 [ EEEESE 1 110,000 110,000
SR ER il 1 {E/4F 1 110,000 110,000
EE-01 [ Rzt 1 68,450 68,450
v H R~ b +ok 2 L NAE 2 20,000 40,000
EEG ~—2F(180g/A) [ A 5 A/4E 5 2,000 10,000
ECG Z7J—2(100g) [ 9 K/ 9 550 4,950
g 250 /&b igo H/Hx2.5 AH=T50 A4 x3 B/ A+ 250 B 9 1,500 13,500
EC-01 [ LB 2 118,600 237,200
TG NN [ 2 v/ 2 5,500 11,000
i F EEAR, B AH [ 2 By 2 6,000 12,000
Jifa 350 FH FE R, /N il 2 BN 2 5,500 11,000
g FH AR, /N [ 2 v/ 2 6,000 12,000
ECG 27U—24(100g) 1 300 A/4 x8 N/ H x5g/ A+100g=120 120 550 66,000
FLERAT 10 fl/%E 300 H/4 x8 A/H x0.5m-200m=6 6 1,100 6,600
(200m)
EC-02 | AAx—DEEf 1 33,900 33,900
Ei B 2 B4 2 10,950 21,900
£ [E 12 f8/4 12 1,000 12,000
EC-03 | AmilEEt 1 139,400 139,400
i o 2 ¥y /4 2 10,950 21,900
BIRY— R b 2 Lob/E 2 10,000 20,000
QRS [Al#fr—7 v Tk 2 By /4 2 20,000 40,000
WEr—7v ok L Evb/4E 1 25,000 25,000
FLERAR & 300 H/4x0.5 \/H=150 \/4+30 \/%=5 5 6,500 32,500
CO-0l | AT 4T 7uvV=yy— 1 35,000 35,000
EEK [ 1 {5/ 4F 1 35,000 35,000
ERMEREEE (HXM) 39,489,330
EWMERETER (L) 45,790,039.42
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2. N LIE st
1) KT —R B L ORERX
2) 1 [EHfR
/N 20ml LA
K 1400ml B |-
1. /NAAL—H
2.2K7
I . FlFECHMCHE SIS T &
OT-03 | fiEEE gy | x| 3RO HHREE | 2 | VX EIERR CIRET T
5. PREHREE 132 FELL (BT,
1. XZAAL—FY
AR R 2.2K7 FIFE LR TR SN D Rl H
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L 4. RAT—fF W22,
5. PREIREE 132 FELL
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1. FJTHAJE :130,000lux DA L
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4. FEHEE PR IR : 2 REHE LA
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OT-50 e e AHA | 2. fREUZBEE:0.2~0.75mm LA I, A1Z5 | rkpéfs 1 o il
AT H 5 }]¢§5:26~778mm Db A T BEO Rz J§ OFRBUAE T,
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L AT UL AR
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g | SR FE 1.2 By ilZ, % 32 & H ROV 38 M o o T 0 B [T s
OT-55 | i =4 = AAR AE | o 27 AW PR AR 1 TERMHFRAOME MYk,
L DAL B PR 5002, NIBP, BRI, FAiEORH DL
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10. MM ERMFEES



HEERS FHEgM 2 = HEEGR B BEEA HEDETIEN = EXfi] —&hizY) £EH &3
OT-01 FRErER 4 253,000 1,012,000
EIEEIGIN) vk 2tyhE 2 10,500 21,000
FEIR [E13% (/MR bk 2tyNE 2 17,500 35,000
<RI (BAN) vk 2tEyNE 2 20,000 40,000
TR UNR) vk 2yhE 2 9,200 18,400
300 B/4E x6 B/ B x0.05kg/BER=90kg/ &
CO2 MR Un Skg/{El 90kg/5kg=18 18 7,700 138,600
0T-02 FREEE . ATFFRERH 5 253,000 1,265,000
EIEEIGCIN) vk 2yhE 2 10,500 21,000
PEIREIEE (MR) vk 2tyNE 2 17,500 35,000
TR (FRA) vk 2tyhE 2 20,000 40,000
<RI (MR) bk 2tyNE 2 9,200 18,400
300 B/ x6 BFfE/B x0.05kg/BFfE=90kg
CO2 IR YRl Skg/E 90kg/5kg=18 18 7,700 138,600
OT-03 BERSAESR. KE 2 263,000 526,000
TLI4ILE— 1& 3[E/E 3 9,500 28,500
A4 X 10L/Evk 3 [Bl/FFx10L 3 30,000 90,000
1 [|B]/38=52 [a]/4E x20kg=1,040kg/ZE
= 20kg/1E 1,040kg/ % +20kg=25 25 5,000 125,000
FCERAR & 4 [8/8 x300 H+250 [@1/%=4.8 5 3,900 19,500
OT-04 BEARSAES. PE 2 263,000 526,000
TLIqILE— &l 3[E/E 3 9,500 28,500
143X kg 10L/Evk 3 [E/4Ex10L 3 30,000 90,000
1 [|B]/38=52 [a]/4 x20kg=1,040kg/ZE
5 20kg/E 1,040kg/4E +20kg=25 25 5,000 125,000
ECERAR % 4 [8/8 x300 H+250 [@1/%=4.8 5 3,900 19,500
OT-06 IRHENEE 2 51,050 102,100
. 300 H/£EX0.5 A/B=150 A/&E
STl 2509/4 150 A/ x20g) A-250g=12 12 1,250 15,000
=5 300 B/4x0.5 A/H=150 N/
E5 150 {&/%8 150 A/4Ex3 Bt 150 {H=3 3 10,950 32,850
- . 300 B/4Ex0.5 A/H=150 N/
O ERAR 10 {&/v+ (200m) 150 AJZE X1m=200m=0.75 1 3,200 3,200
0T-08 BREARX 8 212,000 1,696,000
®iER, I—F2F " 2RIE 2 26,000 52,000
BBty vk 1tEyME 1 20,000 20,000
BB F . B X 1K/I%E 1 70,000 70,000
WABEHF . BH & 1 KI5 1 70,000 70,000
0T-10 WEEBEE Vb 4 5,200 20,800
BB (RAR) 1& 2 EIE 2 1,300 2,600
EEIUN;D) & 2 E/E 2 1,300 2,600
0T-15 RS, RS 1 8,000 8,000
IYhLR 1& 1 {E/&E 1 5,600 5,600
O
S5 B 2000 BsRIEFHET 5, 2 1,200 2.400

300 B/4x12 Fff+2000 B/ E=1.8




HEES ETEEME HE HEEGR B REE HEDEERHL = EXGi —&abhzY £E &t
0T-16 FILT, SEAER 4 144,000 576,000
; R 1000 B¥fEIEFin LT %,
B (104T) vk 8 B/ B x300 B/4E+1000 B Rl=2.4 8 48,000 144,000
oT-17 FAT. HHE 4 72,000 288,000
= R 1000 B¥fiiZFaned %,
EHR(S AD) vk 8 B4R/ E1x300 B/4F-+1000 B5Ri=2.4 3 24,000 72,000
0T-18 FHikT, BER . FEERAT 3 43,200 129,600
; R 1000 B¥fHIEFdn T %,
BHRELD) vk 8 B S/ E x300 H/4E-+1000 B5RE=2.4 3 14,400 43,200
0T-19 EME=S— 8 563,400 4,507,200
BB 150 {&/%5 300 B/ x2 A/Hx3 {8/ A=1800 {&+150=12 12 10,950 131,400
etCO2 78 78—t whk bk 300 B/&Ex0.5 A/B=150 150 2,400 360,000
Spo2 7E—7 EN FEES 1 30,000 30,000
BB —F R bk 1 F/tyk 1 42,000 42,000
0T-28 5|88, R—2TJ JLE! 3 9,500 28,500
D E=% vk 1tyNE 1 1,500 1,500
&5 F1—T vk 1tyhE 1 2,000 2,000
®EIAT—TIL bk 1tEyNE 1 6,000 6,000
0T-29 &5, FviR 8 27,000 216,000
D E= vk 1tyhE 1 18,000 18,000
%51 F21—7 +yk 1EyhE 1 2,000 2,000
FyyFazwb 1& 1{E/5E 1 5,000 5,000
J0—ktyhk £k 1tyME 1 2,000 2,000
0T-30 FHAFREE 5 90,000 450,000
BEI(ILE— +uk 1EyhE 1 90,000 90,000
0T-31 )RS T 4 201,600 806,400
2122 (30mL) 400 B/ 2 ByhE 2 28,800 57,600
EEF1—T 400 B/E vk 2tYNE 2 72,000 144,000
0T-33 v—hATU KB, BRI 11 12,600 138,600
o = R 2000 B¥fEIEFanEd 5,
BAEILTEHE) vk 8 4R/ Bx300 B/4F-+2000 B4RI=1.275 2 6300 12600
OT-34 | BENEHEE 1 36,000 36,000
s 300 Hx2 [E/H=600 [E/%x0.01L/E=
BRE % AR B/ -4L/A&=15 2 8,000 16,000
s 300 B x2 [E/H=600 [E/%Ex0.01L/E=
S aL/R OL/E-4L /=15 2 10,000 20,000
OT-35 | XiRiR#ERE. CT—L 1 126,000 126,000
A 100 4/55 300 Ax0.5 A/Bx2 #/ A=300 /& 3 42,000 126,000

300 #/4E+100 #U/FE=3




HEERS FHEgM 2 = HEEGR B BEEA HEDETIEN = EXfi] —&hizY) £EH &3
OT-50 HEtyb BREBHEFHA 1 565,000 565,000
Bz23 10 #%/tvk 2tyNE 2 57,500 115,000
AFoFY7 10 fB/Evk 5t yhNE 5 90,000 450,000
OT-60 EEE=S— 4 203,400 813,600
EiB 150 1B/56 300 B/ x2 A/Bx3 {8/ A=1800 {E+150=12 12 10,950 131,400
Sp02 7o—7 EN 1X/FE 1 30,000 30,000
BB —F R bk 1tEyNE 1 42,000 42,000
1C-05 +URSILEZS— 1 7,500 7,500
FCERAR 150 #&/tzvk 5 tyhE 5 1,500 7,500
1C-06 RHBIEE 1 65,750 65,750
. 365 H/4Ex0.5 A/H=182 N/
ST 250g/A& 182 AJ4Ex20g/ A=2500=14.56 15 1,250 18,750
. . 365 H/4Ex0.5 A/H=182 N/
ES i 150 fE/58 182 A/ x3 [A2150 {H=3.64 4 10,950 43,800
- N 365 H/4Ex0.5 A/H=182 N/
SCERAR 10 f&/4z+v+ (200m) 182 AJZE X1m=200m=0.91 1 3,200 3,200
1C-07 DEE 1 57,550 57,550
MIET BB, LA &l 2tyNE 2 5,500 11,000
EFAEE, BRAR 1& 2tyNE 2 6,000 12,000
IR ERE, /NE &l 2tyhE 2 5,500 11,000
BiFAEE, /MNEA &l 2yhE 2 6,000 12,000
ECG #')—.1 (100g) 1& 365 H/4E x1 A/B x5¢/ A+100g=18.25 19 550 10,450
ARERAR 10 f&/+zy + (200m) 365 B/ x1 A/H x0.5m+200m=0.91 1 1,100 1,100
1C-09 [Pl 10 352,000 3,520,000
Fa—Jtvk 200 £y hEE 365 H/4Ex2 A/B=730 A/£E+200 t2+=3.65 4 88,000 352,000
1C-10 WEEBEE Vb 3 5,200 15,600
BB (RAR) 1& 2 EIE 2 1,300 2,600
ExkMNEH) [E 2 @& 2 1,300 2,600
IC-11 Y 2 15,400 30,800
Bk, RIRIEA &l 2 E/E 2 4,400 8,800
Bk, HiEERA 1& 2 EIE 2 3,300 6,600
IC-12A BEE-S4—A 18 172,400 3,103,200
o 365 B/&x1 A/Hx3 8/ A=1,095 {8/
T 150 {&/58 1,005 {B/4F+150 {B=7.3 8 10,950 87,600
Spo2 7O—7J ES 1KIE 1 30,000 30,000
BB —FR vk 1tyhE 1 42,000 42,000
ARERAR 10 fB/Evk 4tyhE 4 3,200 12,800
1C-12B HEE=-4—B 2 652,400 1,304,800
- . 365 A/&Ex1 A/Bx3 &/ A=1,095 E/&E
ES i 150 fE/58 1,005 f8/4-150 fE=7.3 8 10,950 87,600
IBP E=5—F vk 20 ¥yhtvh AtyhE 4 120,000 480,000
Sp02 7o—7 EN JETES 1 30,000 30,000
BB —F R bk 1 F/tyb 1 42,000 42,000




FEES ETEIREM A e HES & BEEA HEDETIEN e B {ff —&HhzY) £F8 &it
FRERAR 10 A/iEvh 4tyNE 4 3,200 12,800
1C-12C BEE=S—C 2 920,400 1,840,800
=i e 365 H/4Fx1 A/Hx3 18/ A=1,095 {&/4F 1,095 {&/
ES i} 150 fE/58 150 [B=7 3 8 10,950 87,600
IBP E=4—Fvbk 20 Fyhtvk 4tEyNE 4 120,000 480,000
COBERAT—TI +yk 8 YA 8 33,500 268,000
Sp02 F0—7 ES IEES 1 30,000 30,000
B —F#R vk 1 E/tyk 1 42,000 42,000
ERERAR 10 Bk 4tEyNE 4 3,200 12,800
IC-15 - 1 4,800 4,800
1000 BEIEEHET 5,
* & 3 B/ B x365+-1000 B Rlix1 EEk=1.095 ! 4,800 4,800
IC-18 %5155, BEH 7 9,000 63,000
D E= vk 1tyhE 1 5,000 5,000
&E|Fa—T vk 1t yhE 1 1,500 1,500
J0—ktyk +yk 1 yhE 1 2,500 2,500
IC-19 ®3188 R—4T)LE 2 9,500 19,000
e vk 1EyhE 1 1,500 1,500
&E|Fa—T vk 1t yhE 1 2,000 2,000
®5IhT—TIL +yk 1 yhE 1 6,000 6,000
1C-20 ) ORST 22 201,600 4,435,200
)22 (30mL) 400 B/ vk 2tyNE 2 28,800 57,600
ERF1—T 400 B/ 2 By 2 72,000 144,000
IC-21 AIFREE. KAR 13 231,100 3,004,300
25 +yk 3EYHE 3 13,700 41,100
RE0R BB +uk 2tyNE 2 75,000 150,000
INGTIT 18— 100 /it vk 2 By 2 20,000 40,000
1C-22 ATIrFIRER, /MNR 2 231,100 462,200
25 +yk 3EYHE 3 13,700 41,100
FEOR [6] 3% bk 2 ByhE 2 75,000 150,000
INGTIT 18— 100 /it vk 2 By 2 20,000 40,000
1C-23 N—hRTU KB, BE 2 12,600 25,200
PN N N 2000 EREEGET B,
HIEESLT (6 K/E) vk 8 BSR) F x300-2000 BS f=1.275 2 6,300 12,600
LA-03 EEEEZ X E -3 1 250,000 250,000
A EN —= 1 250,000 250,000
LA-06 MBHADEE 1 1,531,400 1,531,400
BBtk & 1ty 1 450,000 450,000
S (1000 7 R MR = iﬁiﬂ?ﬁsoozmo BRIAE-1000 7 Ak VE 2 350,700 701,400
[=] s XY N —
mEEE Y350 #1E/ o 1L AJLHEIEX] [B/Bx30 B x12 4 A =360 # 1E/4E 1 380,000 380,000

k)

+350 #1E/t2vh=1.02




FEES ETEIREM A e HES & BEEA HEDETIEN e B {ff —&HhzY) £F8 &it

LA-09 BERABEE 1 58,000 58,000
t)LA—XJE (100 #&/58) %8 15815 1 20,000 20,000
AE—K = —xX/E 1 15,000 15,000
Su7 & 1EE 1 5,000 5,000
FRERAR 1& SEIE 3 6,000 18,000

LA-10 REBFIMEE 1 24,000 24,000
NS UERR &l 2 @& 2 12,000 24,000

LA-11 TL—koF vy r— 1 45,000 45,000
Pt i LS IR 3 15,000 45,000

LA-18 REFrERVE 1 222,000 222,000
E,_:LE)PA FANE=ER | o LtyhE 1 210,000 210,000
RETQ AtV +yk 1EyhE 1 8,000 8,000
S AICEIRDIS) bk 1t yhE 1 4,000 4,000

LA-21 AR 4 15,000 60,000

I 2000 BffEIEF@ET 5,

NRTVE & 5 B5 8/ H x300+2000 B Rilx 1 £7=0.75 ! 8,000 8,000
A—T3> A 4L (50cc) & 1 KI5 1 7,000 7,000

LA-22 EMEE. CCD WASEKUE=Z—1F 1 15,000 15,000

I 2000 BffEIEF@ET 5,

NRTVE & 5 B5 8/ H x300+2000 B Rlix 1 £7=0.75 ! 8,000 8,000
A—T3> A 4L (50cc) & 1 KI5 1 7,000 7,000

LA-23 S/0k—4, A—%)—= 1 15,600 15,600
3 (50 %/58) [ 2FIE 2 7,800 15,600

LA-24 RIBEE 1 34,000 34,000
HYUTLESE [E 500 {E/4E 500 40 20,000
EERER = —=/F 1 14,000 14,000

LA-25 pH A—%— 1 11,800 11,800
1RER (pHY) X 2 XNIE 2 1,300 2,600
12 (pHT) X 2XIE 2 1,300 2,600
124 % (pHY) ES 2RI 2 1,300 2,600
RE®R ES 2 AN 2 2,000 4,000

LA-30 FEHEMREENELEE 1 388,000 388,000
HAE—RK ES —=/EF 1 257,000 257,000
HoITNFa—T 3000 1&/%8 3FIE 3 43,000 129,000
FCERAR BREES 1 56/5 1 2,000 2,000

LA-32 NRKEH 1 267,500 267,500
NAFUSUT & RS 2 80,000 160,000
BRFIFVT & 2BIE 2 20,000 40,000
J0—+)L & 1EE 1 40,000 40,000
Sy—RBFa—T vk vk 1t yhE 1 20,000 20,000




HEES ETEIHEM B = HEEGR B TN HEDEERR = EXfi] —&aHt-Y) 28 &t
ARERAR 5 {8/ 156/ 5 1,500 7,500
LA-37 BEEMBRN T EE 1 660,000 660,000
SZE (6000 TRMEYR) = —=R/E 1 656,000 656,000
O ERAR 5 {&/%8 156/F 1 4,000 4,000
LA-38 AEFTOEL A—5— 1 679,000 679,000
HE—HK = 300 H/4E x100 T A EH=30,000 T A M4 1 675,000 675,000
O SR AR REES 15/F 1 4,000 4,000
RA-02 X iRl Rl A/N/oTE 1 52,200 52,200
300 B/4Ex2 A/Bx1 #%/A=600 #&/4E
PZOIPN 100 #/%8 600 BU4E+100 #/55=6 6 6,300 37,800
. 300 B/4Ex2 A/Bx1 8/ A=600 &/
TIARE—R 100 1E/56 600 {B/4F-+100 E/55=6 6 2,400 14,400
RA-04 XEReEE 3E 1 252,000 252,000
e 300 B/Ex2 A/Bx1 #%/A=600 #&/E
PZON 100 #/58 600 U100 #/55=6 6 42,000 252,000
RA-05 XigEeEE, Bk 1 504,000 504,000
300 B/4Ex2 A/Bx2 #/A=1,200 %/E
TAIVLs 100 #/56 1,200 #/4F+100 B/ FE=12 12 42,000 504,000
RA-07 HEERIHMESE. B2 1 89,380 89,380
<)L (3009) 1& 300 H/% x8 A/H=2,400 A/ x2g/ A+300g=16 16 1,300 20,800
2834 (18m) % igg EI/E x8 A/B=2,400 A/%E x0.2m/ A+18m/% 27 2540 68,580
RA-08 BERIHEE. h5—FvI5— 1 87,000 87,000
1)L (3009) 1& 300 H/% x5 A/H=1,500 A/E x2g/ A+300g=10 10 1,800 18,000
SR8RAR (250 Ut vh) vk 300 B/ x5 A/H=1,500 A/E+250 $%=6 6 11,500 69,000
RA-09 X IV LERBSE 1 314,500 314,500
.» 15Lx3 [E/ 8 x12 A=540L/4
BgR® 191/ 540L/4F 191 =28.4 29 6,500 188,500
B 15Lx3 [B/ B x12 B=540L/%
EER 19L/&K 540L/4F 191 =28.4 29 4,000 116,000
24)L5— &l 2KIE 2 5,000 10,000
RA-10 X —HRT N BRI 1 2,100 2,100
N N . 2000 BsfIEHFET 5,
HAESVTQQAKIE) tybk 8 B5F5/ B x300+2000 B F=1.275 2 1,050 2,100
RA-11 Dr—hHRTU KB BRI 2 12,600 25,200
R34 a2 fotn — o N “ 2000 E#Fﬁﬁ’é;ﬁt?—%)o
BHRESUT (6 K/E) bk 8 BSF5/ B 3002000 B f=1.275 2 6,300 12,600
RA-14 | X#RiBRFEEE. —RiEF 3 270,000 810,000
1)L (100 #/78) 100 R/F8 30 #/HB x300 H/4=9,000 #&/4E 90 3,000 270,000
Vs-03 FERL 55 1 110,000 110,000




HEERS FHEgM 2 = HEEGR B BEEA HEDETIEN = EXfi] —&hizY) £EH &&t

StRERK 1& 1 {E/E 1 110,000 110,000

VS-04 HATHREEEEE NRE 1 561,200 561,200
FiREEK &l 1E/E 1 110,000 110,000
BRAeE 1& 24 {8/ 5 24 4,600 110,400
HAR I ¥ — &l 48 {&/FE 48 1,500 72,000
BHR/NIL—2 &l 12 {8/ 5 12 3,700 44,400
ZLBEILER/ NL—> 1& 12 {8/ 12 9,300 111,600
BEFLF—DFa—7 &l 12 {&/5 12 1,000 12,000
Rz IS & 48 {&/4F 48 2,100 100,800

VS-07 LECHIEER 1 110,000 110,000
StRERK 1& 1 {E/E 1 110,000 110,000

EE-01 [FEas 1 68,450 68,450
R A BBy vk 2ty 2 20,000 40,000
EEG R—X b (180g/%) x 5 A/ 5 2,000 10,000
ECG %'J—.1.(100g) &l CENE 9 550 4,950
FCERAR 250 ®/tvhk 300 B/ x2.5 A/B=750 A/EE x3 #/ A+250 #2=9 9 1,500 13,500

EC-01 ILEE 2 118,600 237,200
MIER A EE, B AR &l 2yhE 2 5,500 11,000
eSS, AR 1& 2tEyNE 2 6,000 12,000
MR ER, /NEA & 2tyNE 2 5,500 11,000
e B, /NR 1& 2tyNE 2 6,000 12,000
ECG #')—./ (100g) 1& 300 B/ x8 A/H x5¢/ A+100g=120 120 550 66,000
ARERAR 10 {&/4z-vk (200m) 300 B/ x8 A/H x0.5m+200m=6 6 1,100 6,600

EC-02 RILE—ILEE 1 33,900 33,900
BB vk 2tINE 2 10,950 21,900
Eith & 12 {E/4E 12 1,000 12,000

EC-03 B ES 1 139,400 139,400
BB bk 2yhE 2 10,950 21,900
BB —FiR vk 2tEyNE 2 10,000 20,000
QRS A —I L bk 2yhE 2 20,000 40,000
BES—TIL bk 1tEyNE 1 25,000 25,000
FCERAR & 300 B/%x0.5 A/H=150 A/E+30 A/%E=5 5 6,500 32,500

CO-01 AF4T7TATTHE— 1 35,000 35,000
BBk 1& 1{E/E 1 35,000 35,000

FHHEREEE (BXA) 39,489,330

FRRBEETEE(LE—) 45,790,039.42
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HiE # s EH-YEE &5t
Es 2k = E2E )R () (M) -3
OT-01 | FRil+28 4 £/’ 110,100 440,400
OT-02 | FrEkaR. ATFEIRERAT 5 F’ 154,200 771,000
0T-03 | BEZELREALR. KB 2 F/’ 215,600 431,200
0T-04 | BEZESK KA. P 2 FE 215,600 431,200
OT-06 | BriABIEE 2 £/’ 12,600 25,200
0T-08 | ERAR 8 F’ 40,000 320,000
OT-19 | FME=4— 8 F/’ 6,700 53,600
0T-34 | BBRSEE 1 FE 215,600 215,600
OT-35 | XiRimEEE.C7—4L 1 £/’ 200,000 200,000
OT-60 | BHEE=4— 4 F/’ 6,700 26,800
IC-05 | EVhSIILE=S— 1 F/’ 6,700 6,700
IC-06 | BAENERE 1 £/’ 12,600 12,600
IC-07 | VEEt 1 £/’ 12,600 12,600
IC-12A | BEE=4—A 18 F/’ 6,700 120,600
IC-12B | BHE=4—B 2 F/’ 6,700 13,400
IC-12C | BHE=4—C 2 FHE 6,700 13,400
IC-21 | ATMFRE. KAH 13 35 100,200 1,302,600
IC-22 | AIFFIRSE /NEMA 2 £’ 100,200 200,400
LA-03 | BBEILERITEE 1 F/’ 150,000 150,000
LA-06 | MBEAHRDHTEE 1 FHE 125,000 125,000
LA-10 | REBROWES 1 £/’ 19,700 19,700
LA-11 | FL—boFyiv— 1 F’ 9,200 9,200
LA-30 | ¥R MmMAREREEE 1 F/’ 56,000 56,000
LA-32 | S AER 1 FE 46,700 46,700
LA-37 | BEIMESHTES 1 £/’ 56,000 56,000
RA-02 | X #RigesEiE. R A/ \/5<H 1 =300 150,000 150,000
RA-04 | X IR EE.ILE 1 =300 200,000 200,000
RA-05 | X iz EE. BEK 1 £/’ 200,000 200,000
RA-07 | BERZHEE. B2 1 £/’ 100,000 100,000
RA-08 | BERZHEE. h5—FvI5— 1 =300 200,000 200,000
RA-09 | X #8271 L LIR1BS% 1 F/’ 26,300 26,300
RA-14 | X IR EE. —RiRE 3 FHE 150,000 450,000
EE-01 | BRigsEt 1 35 35,000 35,000
EC-01 | IEE 2 F’ 12,600 25,200
EC-02 | RILZ—ILEE 1 F/’ 26,300 26,300
EC-03 | BfnbE&t 1 FHE 31,500 31,500

S (BXA) 6,504,200

A ULE—) 7,541,975.88
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WWTTVAE
s K B AR HE Bl g3
PAC-2 Packaged Air Conditioning | Floor Standing Split Type RER 9 55,000 495,000
System | Cooling Cap. AERED 9100kcal/h
w/Remote Contloller,Standard Accessories
PAC-3 Packaged Air Conditioning | Floor Standing Split Type FRER 9 55,000 495,000
System | Cooling Cap. AERED 11200kcal/h
w/Remote Contloller,Standard Accessories
PAC-4 Packaged Air Conditioning | Ceiling Mounting Split Type RFhtybE 2 47,000 94,000
System | Cooling Cap. AERED 3000kcal/h
w/Remote Contloller,Standard Accessories
PAC-5 Packaged Air Conditioning | Ceiling Mounting Split Type KIthtypR! 2 47,000 94,000
System | Cooling Cap. AERED 4500kcal/h
w/Remote Contloller,Standard Accessories
PAC-6 Packaged Air Conditioning | Ceiling Mounting Split Type RthtybR 1 47,000 47,000
System | Cooling Cap. AERED 5500kcal/h
w/Remote Contloller,Standard Accessories
PAC-7 Packaged Air Conditioning | Ceiling Mounting Split Type KFFhtypE 2 58,000 116,000
System | Cooling Cap. AERED 6700kcal/h
w/Remote Contloller,Standard Accessories
PAC-9 Packaged Air Conditioning | Ceiling Mounting Split Type KIthtypR! 7 58,000 406,000
System | Cooling Cap. AEEED 11200kcal/h
w/Remote Contloller,Standard Accessories
PAC-11 Packaged Air Conditioning | Ceiling Suspended Split Type P idiir 5 45,000 225,000
System | Cooling Cap. AERED 4500kcal/h
w/Remote Contloller,Standard Accessories
PAC-12 Packaged Air Conditioning | Ceiling Suspended Split Type EEidiEY 9 45,000 405,000
System | Cooling Cap. AERED 5500kcal/h
w/Remote Contloller,Standard Accessories
PAC-13 Packaged Air Conditioning | Ceiling Suspended Split Type P ik 3 54,500 163,500
System | Cooling Cap. AEEED 6700kcal/h
w/Remote Contloller,Standard Accessories
PAC-14 Packaged Air Conditioning | Ceiling Suspended Split Type P idiir 10 54,500 545,000
System | Cooling Cap. AERED 9100kcal/h
w/Remote Contloller,Standard Accessories
PAC-15 Packaged Air Conditioning | Ceiling Suspended Split Type EEidiEY 2 54,500 109,000
System | Cooling Cap. AERED 11200kcal/h
w/Remote Contloller,Standard Accessories
PAC-17 Packaged Air Conditioning | Wall Suspended Split Type EBEER 3 23,000 69,000
System | Cooling Cap. AEEED 3500kcal/h
w/Remote Contloller,Standard Accessories
PAC-18 Packaged Air Conditioning | Wall Suspended Split Type EEENAY 17 23,000 391,000
System | Cooling Cap. AERED 4500kcal/h
w/Remote Contloller,Standard Accessories
HAC-2 HEPA Air Circulation Unit | 55 m*min 11 3,800 41,800
(Floor Mounted Type) w/Pre-Filter, HEPA-Filter,Standard Accessories
HEPA D/ )L5—BHE 134 11 42,000 462,000
FEHRTERSERLEH BAH 4,158,300
FERRTERABEREH LE— 4,821,776
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20 Z AETY ¥ 7T HERGE P RERRYGER X, Vv 7T EREOEROE L L TORER
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20 7 A EIZBW T, REE D EFEEM IR D 2 TS (MR EE LR TOTREH,
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ENELS FEICREE LT D,

AMENZFNT HARIRIE S I — /L AHIR O 72012, BES AHEA 6134 I — /L AFffiE L
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o,
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BLOBRIICAESEZEL L ZLBATRIND, EIZ, MFOLORINIE Y EMBAFTE
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SOIL INVESTIGATION FOR PROPOSED 4-STORIED
BUILDING AT TEACHING HOSPITAL, JAFFNA

1. INTRODUCTION

!
As part of the project for the Improvement of the Central Functions of the Jaffna
Teaching Hospital, it is proposed to construct a new 4-storied building within the
existing hospital premises. The project is being implemented by, the Japan
International Cooperation Agency (JICA). The Project Consultant is
M/s. Yamachita Sekkei Inc.

M/s. Geotech Ltd. has been authorized to carry out a soil investigation at the site.

2. SCOPE OF WORK )

The scope of work for the Soil Investigation was to:
()  Advance three boreholes at specified locations;

(i)  Carry out regular SPT tests in each borehole;

(iii) ~ Collect undisturbed samples of soil from the clayey deposits, if ~

encountered; .

(tv)  Collect disturbed samples,drf soil from the SPT tube;
(v)  Undertake laboratory tests on both the disturbed and undisturbed soils;

(vi) - Make reconunendations for the design of foundations.

3. GEOLOGICAL SET UP AND SITE DESCRIPTION

It has been reported by Cooray (1984) that the Jaffna Peninsula and the
surrounding islands have a monotonous, flat landscape resulting from horizontal
beds of limestone, which have been uplifted above the level of the sea only
during recent geological times. This is a Miocene deposit falling within the
“Tertiary’ system. The uplifted sub-surface displays many of the physical
characteristics of limestone regions, which have been brought about by the
solution of the limestone along joints and fissures. There is no surface drainage in
the Jaffna Peninsula; all the water, which falls on the surface passes downwards
along fissures formed by the solution of the limestone and flowing in -
underground channels.
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The structure of the Jaffna limestone has been described as flat-bedded. It is
generally at the surface or a little below it. The limestone beds are extremely well
jointed, and aerial photographs show a clear rectangular pattern of closely spaced
joints. The lithology of the limestone has been described as a hard, partly
crystailine, compact, creamy coloured rock. '

Overlying the limestone is a thin overburden, which near the coast consists of
sand deposits, and elsewhere in the peninsula are recent gravels and alluvium.

The site for the proposed construction is located at Hospital Road, Jaffna, The
premises contain several single storied and 2-storied units. These details are

shown in Figs. 1a and 1b. An existing single storied ward building would be

demolished to make way for the new construction.

4. FIELD INVESTIGATIONS ;

The field investigations consisted of advancing 3 boreholes at locations marked
BH-01 to BH-03 in Figs. 1a and 1b. The boreholes were initially advanced up to
the hard limestone rock stratum, with a rotary drilling machine up using _
overburden cutting tools and adopting the wash boring process to remove the
cuttings from the bottom of the borehole. This hard stratum was close to-the
surface as indicated later in this section. The boreholes, which had a diameter of
75 mm were supported with cas 'mgi

The boreholes were thereafter further advanced, by coring the limestone using a
double tube core barrel.

The depths of drilling are indicated in the table below.

Borehole No. BH-01 | BH-02 | BH-03
Depth to layer of limestone rock (m) 2.2 2.7 2.8
Depth of borehole (m) 5.2 5.7 7.8

Srtandard Penetration Tests (SPT’s) were carried out regularly in the overburden.
This test was carried out as specified in BS 1377.

Disturbed samples of soil were collected both from the SPT tube and the cuttings
collected from the washings.

Ground Water Level (GWL) was determined as the depth at which the water
level stabilized inside the borehole. '

These investigations were carried out from 1% to 3% March, 2005.




5. SUB-SURFACE CONDITIONS
The results of the field investigations are given in Appendix 1.

Using the results of the Borehole Investigation, profiles of the sub-surface
conditions across the boreholes have been constructed, and these are shown as
- Fig. 2a at location of borehole BH-01; and
- Fig. 2b across boreholes BH-02 and BH-O3.

These results show that, . _ ‘
(i)  the soil overburden is very thin. The depth to the layer of hard
limestone rock was varying between 2.2 m and 2.8 m in the three
boreholes;

(i)  the thin overburden consisted of a surface layer of thickness about
1.5 m of clayey sand mixed with building debris, followed by a
cemented sandstone;

(ii) Ground Water Level (GWL) was at the depths indicated below;

Borehole No. BH-01 | BH-02 | BH-03

Depth te GWL (m) .25 2.3 2.4
!

(iv) the depth to the hard limg;gtone stratum varied between 2.2 m and 2.8 m
at the three borehole locations;

(v)  the limestone layer was highly fractured over the 3 m of drilling at each
borehole location. The core recoveries and RQD values are indicated

below.
Borehole No. [Position| CR | RQD | |Borehole No.|Position] .CR | RQD
(%) | (%) (%) | (%)
2227 | 66 | 0 | 27351 60 |. 0
2730 | 40| © 3537 | 60| 0
BH-01 3037 20 | 0 . BH-02 3.7-43 | 70 | 43
3.7-4.5 |No cores - 4.3-52 | 43 0
4552 | 54| 28 52-57 | 48 0

Borehole No. |Position [CR [RQD
(%) | (%)
2.8-34 |75 0
3.4-50 | 44 26
BH-03 5.0-5.4 | 51 0]

‘ 54-6.9 | 41 10
6.9-7.8 | 55 0




N :
- : ‘

~ The fractured nature of the limestone is also evident from the loss of drilling
water during the advancement of the boreholes. These are indicated below:

At BH-01: Complete water loss from 2.6 m to 4.5 m,
At BH-02: Complete water loss from 1.1 m.

At BH-03: 30% water loss from 2.8 m to 5.8 m: and
Complete water loss from 5.8 m to 7.8 m.

I

6. ENGINEERING PROPERTIES OF SOIL & ROCK SAMPLES

6.1 Laboratory Investigations on soil samples

One sample from the surface layer of each of the’boreholes was tested for its
grain size distribution. ’

Again, Atterberg Limit Tests were carried out on 3 samples from the three
boreholes.

These results are given in Appendix 2,

' |
6.2 Laboratory Investigations on rock samples

Laboratory investigations were done on some of the rock core saniples. Three
of these cores were tested for their uniaxial compressive strength (UCS). These
results are given in Appendix 2, and summarized below. ‘

Borehole No. BI-02 BH-03
Depth (m) 3.20-3.31 4.06-4.17
UCS (N/mm?) 10.4 21.19




7. CONCLUSIONS AND RECOMMENDATIONS

It is recommended that the foundations consist of individual pad footings, or RC
strip footings.

It is recommended that the footings be founded on the layer of cemented

sandstone, which was present at a depth of around (1.0-1.5) m, and overlying the
limestone stratum.

It is recommended that the footings be des1gned for an allowable bearmg
capacity of 250 kN/m?, subject to a minimum footing d1mens1on of 0.6 m.

B LG o j

. \\’ ,
Prof. B. L. Tennekoon N L P-Tayasinghe
University of Moratuwa . Geotech Limited

15% March 2005
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0 _
o ( = N=13 Fine clayey sand with debris and roots
— Mo Cemented sand stbne
> L | =9 - GWL_,
]~ =86, =0~ ——— —— e — L
]~ e=20,1=0
4 _N>50 ~ Lime stone
| c=54,r=28
6 4
8 4
;
" Fig. 2a - Profile of sub-surface conditions
Depth (m) at location of borehole BH-01
}
-+
‘ :f -
BH-02 , BH-03
0 - _ _
T N=12 Fine clayey sand with building debris T N=7
_— Silty clay 1= ne
2+ N1 GILG  Gamansdsandsopy || =T
y ZN>50 — —~ N>50
’ c=60, r=0 [| _ c=73,1=0
3 = c=94, 1=26
4+ [ _c=70,r=43  Limg stone ) — e=51,r=0
1 ¢=43,r=0 q
s . v c=41,r=10
]~ ¢=48,r=0 §
6 -+ i
| c=33,r=0
8 £

| Fig. 2b - Profile of sub-surface conditions
Depth (m) ____across boreholes BH-02 and BH-03




BOREHOLE LOG

Job No: G/1823

Sheet: 1 of 1

Client : Japan International Cooperation Agency (JICA) B.H. No: BH-~1
Consultant : Yamashita Sekkei Inc.

Level: MSL

Project : Soil Investigation for proposed four storeyed building at

Jaffna Teaching Hospital.

Duration : 2005.03.03 TO 2005,03.03

Drilling Rig: XYL-1B

Logged by : K.Sasokanthan

D w|lc s L Penetration D
e a a H e 1 e
P t |s In sn:ilzests ?. Lithological Description g (BE::QS?:?;T p
t e e e t
h r Samples No n values) h
{m} | (m) |mm d 10 20 30 40 {m)
NW Reddish ey 0.1
| Very fine to fine clayey sand _ oo b
0.50 - 0.95 - Fill - ' et
SPT 13 _:__'.‘*f\‘ \
01— Brownish ToAy \ 10;‘
Fine clayey sand with debris and roots & ’
] .
1'52';.11.’95 31 | Yellow to White 7 e
02— Highly cemented sand stone e N 02
e ' 2.2
| 7 \[ [ *
S = G .
25— WL 2.5m 'H_l; \
N Yellow to White : 7
031 Hard Lime stone 03
N
\ T T
4N -
N 3.70-415 3.7
% SPT >50 . i’ . |
04 — § Yellowist White i 04
\ Soft Lirge stone ) J_ § )
AN o T
\\ . LY .
§ Yellow to White |
05 — § , Hard Lime stone Wiy ]" — 05
NW BH Terminated 5.15
06 —f 06
Depth {(m} | C.R (%} |RQD (%)
07 — 07
2.20-2.70 - 66 il
2.70-3.00 40 il
08 — 08
3.00-3.70 20 Nl
' 4.50-5.15 53.8, 27.7
09 — 09
10 10
Comments: Cp:;?:'g,i:;: Dry g;ct‘:,ﬂ;g ted: g?gm g ggﬁ,. Completely water loss from 2.60m to 4,50m, BGL,

GEOTECH LIMITED, 13/1, Pepiliyana Mawatha, Kohuwala, Nugegoda. Tel/Fax: 823881




BOREHOLE LOG

Job No: G/1823

Sheet: 1 of 1

Client

 Japan International Gooperation Agency (JIGA)

Consultant : Yamashita Sekkei Inc.

B.H, No: BH-2

Level: MSL

Project : Soil Investigation for proposed four storeyed building at

JaffnaTeaqhing Hospital,

Duration : 2005.03.02 TO 2005.03.02

Drilling Rig: XYL-1B

Logged by : K.Sasokanthan

D wlc s L Penetration D
@ 2 13| InsituTests | p . . \ e Resistance e
t L {ogical Descriptio
': e 2 and T ithological Description _ 2 (Based on SPT f
h r Samples No n values) h
m | (m) |mm d 10 20 30 40 {m}
oA -A'
NW Reddish Brown I_'-'j-—;-‘.\
_ Very fine to fine clayey sand with building. __ 0.3
debris - Fill - e
0.50 - 0.95 12
SPT \
01~ Brownish 01
Very fine to fine sandy clay with less \
— debris
150-1.95 | ‘ , ‘
) SPT Brownish /
02— Fine sandy clay with cemented sand ~— 02
2.3 t ~ 2,2
: ] GWL 2.3m stones )
-1 R
N 2.50 - 2.95 Yellowish Brown N 27
N »50
N SPT Hard sand stones
03— N 03
N
—] % .
N ]
N
04— N ¥ 04
\ ' A
N Yellow to White
- \% Har'd Lime stone
§ .
05— §\\\ 05
\
N
ol
W BH Termmated 57
06— 06
07 — Depth (m) C.R (%) |RQD (%) 07
] 2.70-3.50 60 Nil
08— 3.50-3.70 60 Nil 08
I 3.70-4.30 70 43,3
09— 4.30-5.,20 43.3 Nl 09
7 5,20-5.70 48 Nil
10 10
Comments: Weather Rock level: 2,70m GWL:

Condition: Dry

BH terminated: 570m | 2.30m Completely water foss from 1,10m, BGL.

GEOTECH LIMITED, 1311, Pepiliyana Mawatha, Kohuwala, Nugegoda, Tel/Fax: 823881




BOREHOLE LOG

Job No: G/1823

Sheet ;

1 of 1

Client -

! Japan International Cooperation Agency (JICA)

Consultant : Yamashita Sekkei Inc.

B.H. No: BH-3

Levei :

MSL

Project : Soil Investigation for proposed four storeyed building at

Jaffna Teaching Hospital.

Duration ; 2005.03.01 TO 2005.03.01

Drilling Rig: XYL-1B

Logged by : K.Sasokanthan

D wic s L Penetration D
e a2 | 2| InsituTests | p . . . . € Resistance e
t D
;t: ! : and T Lithological Description g (Based on SPT ;ta
h r Samples No n values) h
tm} | (m) {mm d 10 20 30 40 | (m)
i
NW Light Brown to Brown dor
N Very fine to fine sandy clay with coarse A .4 0.3
0.50 - 0,95 lime stone pieces : ! *“‘
SPT 4 = 0.9
01— . T : 01
Brownish 1.2
Very fine to fine sandy clay with mediund | —
1.50 - 1.95 . to coarse lime stone pl?ces and roots T.—'—:“ \
SPT — 139
02— A T 02
Brownish - ~
2.35 § GWL 2.35m Very fine to fina sandy clay . \
§ 250-295 | .o N
\ SPT _ 2.8
03— R Dark Brownish 03
N : .
§ Very fine to fine silty clay B
\
! \§ -
N Yellow to pink
04— N Hard sand stone 04
§ ' :
1N g
R
Q ’
05 - § ) v ' 05
\ ellow to White
- % Hard Lime stone
\
06 — § 06
‘ § BH Terminated
\
1\
§ Depth (m) | C.R (%) |RQD (%)
\
07— N 07
\ 2.80-3.40 75. Nil
7.85 NW 3.40-4,95 93.5 25.8 7.85
08 — 08
4.95-5.40 Nil il
5.40-6.85 41.4 10.3
08— 09
6.85-7.85 55 Nil
10 30% of loss of water|from 280m lo 5.§0m,_Completely walét
loss from 5.80m to 6.30m, 80% of waler loss
.| Weather Rock level; 2.80m | GWL; H
Comments: Condition: Dry BH terminated: 7.85m { 2.35m from 6.30m to 7.85m, BGL.

GEOTECH LIMITED, 13/1, Pepiliyana Mawatha, Kohuwala, Nugegoda. Tel/Fax: 823881




GROUP ENGINEERING LAROBATORIES LIMITED

996 A, Maradana Road, Colombo 08
Tel: 2692482, 071 4735745
Fax: 2823881

"Quality Assurance for Construction”

"~ UNCONFINED COMPRESSIVE STRENGTH TEST ON INTACT ROCK CORE SPECIMENS,
ASTM D 2938
Client ; Geotech Limited . Job ref ; - MLIAG/HYG
: Client ref
Project : Jaffna Teaching Hospital Project Borehole No, 02
Sample No. 2
Consuiltant : Depth/m. 3.20-3.31
Date of report;  09.03.2005
Location : :
7
Soil description : Rock
!
Specimen No. : 1
Specimen diameter cm 5.450 -
Specimen Length ‘cm 10.880 3
i
Sectional area of the Specimen 7 cm? 23.33 8
Volume of Specimen ; om® 253,812
Waight of specimen . q 577.78
Unit Weight | glem” 2.276
Failure Load kN 24.3
Measured Compressive Strength N/mm? 10.42
Correclion Factor for height diameler ratio 1.00
Corrected Compressive Strength ' N/mm? 10.41
Mode of Failure
* Moisture Condition at time of test : Laboratory afr dry.

B .___-—--—'"'—_"' !
Tested By Manager Operation

15-03-2005




BING LABGHATORIES LIMITED

996 A, Maradana Road, Colombo 08
. o . Tel: 2692482, 071 4735745
Quality Assirance for Construction . Fax: 2823881

GROUP ENGINEF

UNCONFINED COMPRESSIVE STRENGTH TEST ON INTACT ROCK CORE SPECIMENS.
ASTM D 2938

Client : Geotech Limited : Job ref ; . ML/AG/A96
Client ref .

Project : Jaffna Teaching Hospital Project Borehale No. 03
Sample No. 2

Consultant : - [Deplhim. 4.06-4.17
Dale of report 09.03.2005

Location :

Soil description:  Rock ’

Speacimen No. 1

Specimen diameler cm 5.440 -

Specimen Length cm 10.960 '

{

Seclional area of the Specimen em’ 23,24

Volume of Speciren i em® 254,741

Weight of specimen : g 638.20

Unit Weight -+~ glem” 2.505

Failure Load kN - 49.2

Measured Compressive Strength - N/mm? 21,17

Correction Faclor for height diameter ratio 1.00

Correcled Compressive Strength N/mm?® 21.19

| Mode of Failure
* Moisture Condition at time of test : Laboratory air dry.

T | /)ﬂ&egmq.
Tested By _ Man&ger Operation
15-03- 2005




BROUP ENGINE: ERING 1

"Quality Assurance for Construction™

ARDRATORI
996 A, Maradana Road, Coiombo 08

Tel: 2692482, 071 4735745
Fax: 2823881

g0 ;,]
07w

HATTED

quoratorv Test Resulits

Project: Teaching Hospital -

Result of Atterburg Limits Tests:

Depth {m)

B.H. No.

1 | 0.50-0.95

2 1.50 - 1.95

3 1.50-195 |

:

Resuit of Sieve Analysis Tests:

B.H. No,

Depth {m)
1 0.50-0.95
2 0.50 - 0.95
3

0.50-0.95

E;"."‘\
N |
Laboratory Engineer

Jaffna

L.L.f % P.L. (%) P.L(%
23 13 10
33 18 © 15
36 ]8. 18
Remarks
Test Curve Attached

~do -

- do -

Manager Operation
15-03 - 2005
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Continuation sheet .............

CHEMICAL ANALYSIS OF WASTE WATER
Ref. No: 10-11/C/MAR/05

SPECIMEN : Water

NATURE OF SAMPLE : Waste Water
a. Sample taken at waste water tank of Jaffna
Teaching Hospital
b. Sample taken after treatment to which Jaffna
Teaching Hospital sewer is connected

COLLECTED BY : Tech Water Laboratories (Pvt) Ltd.
DATE OF COLLECTION : 12.03.2005

DATE OF RECEIPT : 13.03.2005

TEST METHOD & : Standard methods for the examination of
PRINCIPLES water & waste water

APHA, AWWA, WEF 1998, 20" edition.

GC-ECD-Gas Chromatography-Electron
Capture Detector

GE-NPD-Gas Chromatography-Nitrogen
Phosphorous Detector



veeeee...Continuation sheet

Ref. No:10-11/C/MAR/2005

No. | Test Parameters Test Results Units
Sample (a) Sample (b)

1 |pH 7.2 7.5

2 | Total Dissolve Solids 1819 1771 mg/L
3 | BOD (5 Days at 20°C) 292 40 mg/L
4 | Sulphate 114 106 mg/L
5 | Chloride 988 591 mg/L
6 | Sodium Absorption Ratio 0.2 0.2

7 | Arsenic <0.1 <0.1 mg/L
8 | Boron <0.1 <0.1 mg/L
9 | Cadmium <0.1 <0.1 mg/L
10 | Chromium <0.1 <0.1 mg/L
11 | Lead <0.1 <0.1 mg/L
12 | Mercury <0.0005 <0.0005 mg/L
13 | Residual Sodium Carbonate 1.0 0.9 mol/L
14 | Oil & Grease 1.2 1 mg/L
15 | Radioactive materials **

16 | Odour Unobjectionable | Unobjectionable

17 | Floatables **

18 | Total Suspended Solids 91.7 28.4 mg/L
19 | Temperature at the discharge 30.2 31.3 °C
20 | Chemical Oxygen Demand 330 100 mg/L
21 | Phenolic Compounds 2.8 0.9 mg/L
22 | Cyanides <0.05 <0.05 mg/L
23 | Sulphides 4.2 1.8 mg/L
24 | Fluorides <0.1 <0.1 mg/L
25 | Total Residual Chlorine <0.2 <0.2 mg/L
26 | Ammonical Nitrogen 29 18 mg/L
27 | Copper <0.1 <0.1 mg/L
28 | Nickel <0.1 <0.1 mg/L
29 | Selenium <0.001 <0.001 mg/L
30 | Zinc <0.1 <0.1 mg/L
31 | Particle size **

32 | Residual Chlorine <0.2 <0.2 mg/L
33 | Colour 40 40 HZU
34 | Free Residual Chlorine <0.2 <0.2 mg/L

Page 03 of 04 pages




35. Pesticides

1. a —HCH <0.2 <0.2 ug/L
i1. B —HCH <0.2 <0.2 ug/L
iii. |y-HCH ( Lindane) <0.3 <0.3 ug/L
1v. 0 -HCH <0.2 <0.2 ng/L
V. Aldrin <0.2 <0.2 ug/L
Vi. Diealdrin <0.2 <0.2 ng/L
vii. | Heptachlor <0.2 <0.2 ug/L
viii. | Heptachlorepoxide <0.2 <0.2 ug/L
1X. Endrin <0.2 <0.2 ug/L
X. Endrin aldehyde <0.2 <0.2 ug/L
Xi. Endosulfan | <0.2 <0.2 ug/L
xii. | Endosulfan I1 <0.2 <0.2 ug/L
xiii. | Endosulfan Sulphate <0.2 <0.2 ug/L
xiv. | p.p’ DDE <0.2 <0.2 ug/L
xv. |o.p’ DDT <0.2 <0.2 ug/L
xvi. | p.p’ DDT <0.2 <0.2 ug/L
xvii. | o.p’ DDD <0.2 <0.2 ug/L
xviii. | p.p’ DDD <0.2 <0.2 ng/L
xix. | Chlorpyrifos <1 <1 ug/L
xX. | Dimethoate <5 <5 ug/L
xxi. | Diazinon <2 <2 ug/L
xxii. | Fenthion <2 <2 ug/L
xxiil. | Fenitrothion <2 <2 ug/L
xxiv. | Malathion <2 <2 ug/L
xxv. | Parathion <2 <2 ug/L
xxvi. | Parathion Methyl <2 <2 ug/L
xxvii. | Pirimiphos Methyl <2 <2 ug/L
xxviil. | Profenofos <2 <2 ug/L
xxiX. | Quinalphos <2 <2 ug/L
xxX. | Carbofuran <10 <10 ug/L
xxxi. | Chlorothalonil <5 <5 ug/L
xxxii. | Captan <1 <1 ug/L
xxxiil. | Metalaxyl <5 <5 ng/L
xxxiv. | Alachlor <2 <2 ug/L
xxxv. | Propanil <2 <2 ug/L

** Not performed

DATES OF PERFORMANCE

Chemist
(H.G.C.V.Wijesiri)

Page 04 of 04 Pages

: 13.03.2005 to 31.03.2005

Laboratory Manager
(T.W.L.S. Wasalasooriya)




SAMPLES

Collection Points

Sampling Method

Description of sample

TEST REPORT
Reference No: SS 1543

WATER

: Sample 01 - Tap water distributed by Thinnaveli Water
Scheme to the Hospital
Sample 02 - Rain water from the sump near the theatre
Sample 03 - From the Dugwell situated at the Hospital
premises

. Grab sampling

: Sample 01 - Clear colourless water
Sample 02 - Clear colourless water with settleable matter
Sample 03 - Clear water

Quantity of sample collected : Approximately 05 litres for chemical analysis and 200 ml for

Sampling
carried out by

Witness

Date & Time of
sampling

Temperature of
samples at collection

Date & time of :
reception of samples at IT]

Temperature of
samples at reception

Condition of
sample at reception

TESTED FOR

SS 1543

bacteriological analysis.
Ms. N. Karunanayake and Mr. W. A. A. Peiris of ITI
Samples were collected in the presence of Mr. Sellah, Public Health
Inspector from Jaffna Teaching Hospital

03" March, 2005 at 11.00 a. m

28°C

03" March, 2005 at 5.00 p.m.

28°C

Satisfactory

All the parameters in SLS Standard 614: 1983 Part | & 11 — Physical, Chemical
and bacteriological requirements except Anionic detergents. Anionic detergent could
not be analysed due to the lack of validated method

Reference client's letter of 26" February, 2005

Date of analysis— 03" - 19" March, 2005
3 of 6 pages



TESTS, METHODS & COEFFICIENT
OF VARIATION

Test Unit Method Coefficient of Variation
Colour, HzU HzU APHA 2120 B -
Odour - CETD1 -
Taste - CETD 2 -
# < Turbidity, NTU APHA 2130B -
# % pH at 250C - APHA 4500 - H'B 0.5% (6.88)
# % Electrical Conductivity at 25°C, uS/cm APHA 2510 B 1% (700 S/ cm)
0.5% (74 uS/ cm)
1.5 % (10 uS/ cm)
# % Chloride (as Cl), mg/L APHA 4500-CI B 1% (125 mg/L)
2% (12.5 mg/L)
# % Total Alkalinity (as CaCOy), mg/L APHA 2320 B 1% (200 mg/L)
2% (20 mg/L)
Free Ammonia (as NHs), mg/L SLS 614 Part | 1983 -
Total Residual Chlorine * mg/L APHA 4500 CI - G -
Albuminoid Ammonia (as NHs), mg/L SLS 614 Part | 1983 -
Nitrate (as N), mg/L APHA 4500 - NO; B
Nitrite (as N), mg/L APHA 4500 - NO, B -
« Fluoride (as F) at 250(:’ mg/L APHA 4500 - FC 6% (010 mg/L)
3% (1.0 mg/L)
« Total Phosphate (as PO,), mg/L APHA 4500 -P C 9% (19.0mg/L)
6% (1.0 mg/L)
# « Total Solids at 103-105°C, mg/L APHA 2540 B 3% (209 mg/L)
5% (42 mg/L)
# < Total Hardness (as CaCOy), mg/L APHA 2340 C 3% (225 mg/L)
4% (22 mg/L)
< Total Iron (as Fe), mg/L APHA 3500 — Fe D 5% (0.2 mg/L)
Sulphate (as SOy), mg/L Modified APHA SO/ E | -
Phenolic compounds (as phenolic OH), mg/L APHA 5530 B & D -
Oil & Grease, mg/L APHA 5520 B -
# < COD mg/L APHA 5220 B 3% (250 mg/L)
’ 16% (6 mg/L)
Calcium (as Ca), mg/L APHA 3500 Ca-D -
Magnesium (as Mg), mg/L APHA 3111 B -
+» Manganese (as Mn), mg/L APHA 3111 B 2% (0.40 mg/L)
< Zinc (as Zn) mg/L APHA 3111 B 3% (1.00 mg/L)
Aluminium (as Al), mg/L APHA 3113 B -
& Arsenic (as As), mg/L APHA 3114 C 8% (0.01 pg/L)
Cyanide (as CN) mg/L CETD 15 -
< Lead (as Pb) mg/L APHA 3113 A 6% (20.00 pg/L)
Mercury (as Hg) mg/L CETD 42 -
< Selenium (as Se) mg/L APHA 3114 C 8% (0.01 mg/L)
< Chromium (as Cr) mg/L APHA 3111 B 7% (0.40 mg/L)
8% (6.6 mg/L)
Per 100 ml/ | SLS 614 part 2-1983 -

++ Total Coliform, (confirmed MPM)

» E-coli

SLS 614 part 2-1983

4 of 6 pages




SS 1543

SS 1543

RESULTS
Test Unit Results
Sample 01 Sample 02 Sample 03
Colour, HzU HzU 5 15 15
Odour - Unaobjectionable Unobjectionable Unobjectionable
Taste - Unaobjectionable Unobjectionable Unobjectionable
# < Turbidity, NTU 0.18 0.24 0.40
# < pH at 25°C - 7.60 9.00 7.50
# + Electrical Conductivity at 25°C, uS/cm 1274 112 2370
# < Chloride (as ClI), mg/L 178 1 520
# < Total Alkalinity (as CaCOs3), mg/L 360 56 630
Total Residual Chlorine * mg/L Less than 0.02 Less than 0.02 Less than 0.02
Free Ammonia (as NHj), mg/L 0.01 0.05 0.04
Albuminoid Ammonia (as NHs), mg/L 0.06 0.07 0.07
Nitrate (as N), mg/L Less than 0.10 Less than 0.10 Less than 0.10
Nitrite (as N), mg/L Less than 0.01 Less than 0.01 Less than 0.01
% Fluoride (as F) at 25°C mg/L Less than 0.10 Less than 0.10 0.21
% Total Phosphate (as PO,) mg/L Less than 1.0 Less than 1.0 Less than 1.0
# < Total Solids at 103-105°C, mg/L 861 82 1495
# +» Total Hardness (as CaCOs), mg/L 400 53 585
< Total Iron (as Fe) mg/L Less than 0.10 Less than 0.10 Less than 0.10
Sulphate (as SO,), mg/L 76 Less than 10 140
Phenolic compounds (as phenolic OH), mg/L Less than 0.1 Less than 0.1 Less than 0.1
Oil & Grease, mg/L Less than 2 Less than 2 Less than 2
# % COD mg/L Less than 5 Less than 5 Less than 5
Calcium (as Ca), mg/L 125 20 312
Magnesium (as Mg), mg/L 19 0.70 94
% Copper (as Cu) mg/L Less than 0.05 Less than 0.05 Less than 0.05
% Manganese (as Mn) mg/L Less than 0.02 Less than 0.02 Less than 0.02
% Zinc (as Zn), mg/L 0.03 0.03 0.10
Aluminium (as Al), mg/L Less than 0.05 0.14 Less than 0.05
% Arsenic (as As) mg/L Less than 0.001 Less than 0.001 Less than 0.001
% Cadmium (as Cd) mg/L Less than 0.001 Less than 0.001 Less than 0.001
Cyanide (as CN) mg/L Less than 0.05 Less than 0.05 Less than 0.05
% Lead (as Pb) mg/L Less than 0.05 Less than 0.05 Less than 0.05
Mercury (as Hg) mg/L Less than 0.001 Less than 0.001 Less than 0.001
% Selenium (as Se) mg/L Less than 0.001 Less than 0.001 Less than 0.001
+ Chromium (as Cr) mg/L Less than 0.05 Less than 0.05 Less than 0.05
% Total Coliform, (confirmed MpM) | Per100ml/ 1 110 Nil > 1800
& E-coli - Present Absent Present
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Table 2

Test Coefficient of Variation Results, pg/L Limit of determination
Sp.01 | Sp.02 | Sp.03 Ho/L
Pesticide residues — Test method - CETD 11
% o -HCH 14% (0.2 pg/L) | 33% (0.04 pg/L) | Not detected Not detected Not detected 0.2
& B-HCH - Not detected Not detected Not detected 0.2
% y - HCH (Lindane) 11% (0.2 pg/L) | 14% (0.04 pg/L) | Not detected Not detected Not detected 0.2
& §-HCH - Not detected Not detected Not detected 0.2
< Aldrin 8% (0.2 pg/L) 15% (0.04 pg/L) | Not detected Not detected Not detected 0.2
< Dieldrin 13% (0.2 pg/L) 5% (0.04 pg/L) Not detected Not detected Not detected 0.2
< Heptachlor 3% (0.2 pg/L) 20% (0.04 pg/L) | Not detected Not detected Not detected 0.2
< Heptachlorepoxide 6% (0.2 pg/L) 5% (0.04 pg/L) Not detected Not detected Not detected 0.2
& Endrin - Not detected Not detected Not detected 0.2
< Endrin aldehyde 18% (0.2 pg/L) 25% (0.04 ng/L) | Not detected Not detected Not detected 0.2
< Endosulfan | 17% (0.2 pg/L) 12% (0.04 pg/L) | Not detected Not detected Not detected 0.2
< Endosulfan 11 16% (1 pg/L) 4% (0.04 pg/L) Not detected Not detected Not detected 0.2
< Endosulfan Sulphate | - Not detected Not detected Not detected 0.2
% p.p’ DDE 17% (1 pg/L) | 5% (0.04 pg/L) Not detected Not detected Not detected 0.2
0.p’ DDT - Not detected Not detected Not detected 0.2
p.p’ DDT - Not detected Not detected Not detected 0.2
0.p’ DDD - Not detected Not detected Not detected 0.2
% p.p’ DDD 15% (1 pg/L) | 6% (0.04 pg/L) Not detected Not detected Not detected 0.2
< Chlorpyrifos 12% (1 pg/L) Not detected Not detected Not detected 1
Dimethoate - Not detected Not detected Not detected 5
Diazinon - Not detected Not detected Not detected 2
Fenthion - Not detected Not detected Not detected 2
Fenitrothion - Not detected Not detected Not detected 2
Malathion - Not detected Not detected Not detected 2
Parathion - Not detected Not detected Not detected 2
Parathion Methy!I - Not detected Not detected Not detected 2
Pirimiphos Methy!| - Not detected Not detected Not detected 2
Profenofos - Not detected Not detected Not detected 2
Quinalphos - Not detected Not detected Not detected 2
Carbofuran - Not detected Not detected Not detected 10
Chlorothalonil - Not detected Not detected Not detected 5
Captan - Not detected Not detected Not detected 1
Metalaxyl - Not detected Not detected Not detected 5
Alachlor - Not detected Not detected Not detected 2
Propanil - Not detected Not detected Not detected 2

APHA — Standard Methods for the examination of water and waste water APHA, AWWA , WEF, 1998 20" edition

CETD - Chemical & Environmental Technology Division # ASTEL Accredited test

< SWEDAC Accredited test

Chemical analyses were carried out by Ms. N. Karunanayake, Ms. C. Cooray, Mr. S. K. D. Sarath Kumara, Ms. Y. Pitawela, Mr. H. P. G.
Gunawardhana and Ms. S. Wijeratne and bacteriological analysis was carried out by Mr. W. A .A Peiris under supervision of Ms. S. Perera.

Comment : The samples of water collected by ITI officers on 03" March, 2005 conforms to the requirements of SLS 614: 1983 (Part | &
I) for all parameters tested except Total Coliform and E- coli for samples 01 & 03.

Ms. S. Wickramaratne
TECHNICAL MANAGER, CHEMICAL & MICROBIOLOGY LABORATORY

Enclosure: Maximum Permissible Level as per SLS: 614:1983 Physical, Chemical and bacteriological requirements.
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