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Supporting Report 10.4  Environmental Protection Measures to be Incorporated 

 

1) Environmental Protection Measures during Construction Stage 

Air Quality 

In view of the common kinds of construction works, the effect of dust generation from the construction 

works is expected to be insignificant with the implementation of mitigation measures. The impact will be 

minimized by the adoption of proper working method, e.g. regular sweeping and water spraying in dry 

season. 

Water Quality 

To minimize site runoff and potential water pollution is recommended, e.g. silt removal facility at nearby 

stormwater drains on-site before commencement of the excavation.  

Implementation of good site arrangement and management practice is required. In view of the common 

kinds of construction works, adverse water quality impact during construction stage will not be 

anticipated. 

Noise 

The construction activities of the Project will include excavation, building construction and general M&E 

installation works. Only minor noise impact will be anticipated. 

Implementation of good site practice e.g. regular maintenance of powered mechanical equipment and use 

of silent equipment as the proper noise control measures during the construction stage are recommended 

to minimize the potential noise impacts. 

2) Environmental Protection Measures during Operation Stage 

Air Quality 

The standby generators at the water intake site and the SWTP site will be enclosed to contain the air 

pollution emission. It is difficult to assume the operation time of such emergency equipment and even if 

there is something, it is understandable that the emission is expected to be insignificant.  

Water Quality 

The water supplied to the people in Khulna will be discharged into the public water bodies and 

consequently to the Rupsha River. Some discharged water will be treated by small scale facilities such as 

septic tanks and natural purification. To date there are any centralized wastewater treatment system in 

Khulna. Compare to the increase of supplied water is expected to be insignificant compare to the flow of 

Rupsha River.  
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Noise 

The standby generators will be enclosed to contain the noise emission. Silencers at the air intakes and 

discharge opening of the generators will also be employed to further reduce the noise impact.  

With these mitigation measures in place, adverse noise impact is not anticipated during the operation 

stage of the Project. 

3) Monitoring of Environmental Effect 

DOE Khulna is continuously, once a month, monitor air quality and water quality in Khulna Division. 

There is an air quality monitoring point at Boyra in Khulna city.  

And as to the water quality there are 4 monitoring points in the Project Site. 

 Madhumati River at Mollarhat Bridge 

 Bhairab River at Carehat River Ghat 

 Rupsha River at Rupsha Ferry Ghat 

 Rupsha River at Rupsha Bridge 

The locations of the above monitoring points are as shown in the Figure 1. 

Construction Stage 

In the construction stage of the Project KWASA’s PMU and the Consultant will collect the DOE’s 

monitoring result and check the air quality and the water quality within and surrounding the Project site 

continuously (once a month) and take necessary action with the Contactor if there are any irregularities 

are found. 

Operation Stage 

In the operation stage KWASA will collect the DOE’s monitoring result and check air quality and the 

water quality within and surrounding the Project site continuously (once a month) and take necessary 

action if there are any irregularities are found. 
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Air Quality Monitoring Point 
(at Boyra) 

Water Quality Monitoring Point 
(Bhairab River at Carerhat River Ghat)

Water Quality Monitoring Point  
(Rupsha River at Rupsha Feri Ghat)

Water Quality Monitoring Point 
(Rupsha River at Rupsha Bridge)

Water Quality Monitoring Point 
(Madhumati River at Mollarhat Bridge)

Water Quality Monitoring Point  
 
Air Quality Monitring Point 
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The latest one year DOE’s monitoring results are as follows; 

Air Quality (at Boyra) (From July 2009 to June 2010) 
 

Item 
 

 
Unit 

Measured 
Value 

（Mean） 

Measured 
Value 

（Max.） 

Country’s 
Standards 

 

Standards 
for Contract

Referred 
International 

Standards 

Remarks 
(Monitoring 

Point) 
SO２ g/m3 6 2 80 - - - 
NO２ g/m3 29 21 80 - - - 
CO g/m3 - - 2000 - - - 
O２ - - -  - - - 
Soot & dust - - - - - - - 
SPM g/m3 203 137 200 - - - 
Dust - - - - - - - 

Water Quality (Madhumati River at Mollarhat Bridge) (Nov-Dec, 09, Feb-Mar, 10) 
Item Unit Measured 

Value 
（Mean） 

Measured 
Value 

（Max.） 

Country’s 
Standards 

Standards 
for Contract

Referred 
International 

Standards 

Remarks 
(Monitoring 

Point) 
pH - 7.74 7.74 6.5 – 8.5 - -  
SS (Suspended 
Solid） 

mg/l 23.25 23.67 10 - -  

BOD/COD mg/l 0.65/20 0.8/20 0.2/4 - -  
DO mg/l 5.5 5.6 6 - -  
Total Nitrogen mg/l - - 1 - -  
Total 
Phosphorus 

mg/l - - 0 - -  

Heavy Metals - - -  - -  
Hydrocarbons / 
Mineral Oils 

- - -  - -  

Phenols mg/l - - 0.002 - -  
Cyanide mg/l - - 0.1 - -  
Temperature 0C 29.4 32.4 20-30 - -  

Water Quality (Bhairab River at Average data) (From July 2009 to June 2010) 
Item Unit Measured 

Value 
（Mean） 

Measured 
Value 

（Max.） 

Country’s 
Standards 

Standards 
for Contract

Referred 
International 

Standards 

Remarks 
(Monitoring 

Point) 
pH - 7.61 7.72 6.5 – 8.5 - -  
SS (Suspended 
Solid） 

mg/l - - 10 - -  

BOD/COD mg/l 0.75/66 1.10/188 0.2/4 - -  
DO mg/l 5.15 5.80 6 - -  
Total Nitrogen mg/l - - 1 - -  
Total 
Phosphorus 

mg/l - - 0 - -  

Heavy Metals - - -  - -  
Hydrocarbons / 
Mineral Oils 

- - -  - -  

Phenols mg/l - - 0.002 - -  
Cyanide mg/l - - 0.1 - -  
Temperature 0C - - 20-30 - -  
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Water Quality (Rupsha River at Average data) (From July 2009 to June 2010) 
Item Unit Measured 

Value 
（Mean） 

Measured 
Value 

（Max.） 

Country’s 
Standards 

Standards 
for Contract

Referred 
International 

Standards 

Remarks 
(Monitoring 

Point) 
pH - 7.60 7.71 6.5 – 8.5 - -  
SS (Suspended 
Solid） 

mg/l - - 10 - -  

BOD/COD mg/l 0.90/86 1.30/198 0.2/4 - -  
DO mg/l 4.92 5.30 6 - -  
Total Nitrogen mg/l - - 1 - -  
Total 
Phosphorus 

mg/l - - 0 - -  

Heavy Metals - - -  - -  
Hydrocarbons / 
Mineral Oils 

- - -  - -  

Phenols mg/l - - 0.002 - -  
Cyanide mg/l - - 0.1 - -  
Temperature 0C - - 20-30 - -  
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SUPPORTING REPORT  11.4   Terms of Reference 

 

1.1 Consulting Services 

1.1.1 Terms of Reference 

Draft Terms of Reference of Design and Construction Supervision Consultant 

This project is an introduction of surface water supply system to Khulna city and aims for safety and 

sustainable water which will dedicate to improve life condition of people in Khulna.  

Objective 

The project objective is to improve access to drinking water of the population of the Khulna city. 

The project will involve the construction, from a water intake on Madhumati River at Mollarhat in 

Bagherhat, a long distance raw water transmission pipe of 33km, an impounding reservoir and a surface 

water treatment plan of 110,000 m3/day. 

Scope of Works 

The Consultants will undertake detailed design and supervise construction of the Khulna Water Supply 

System components comprising expertise in water supply system design and engineering, preparing 

contracts, procurement of construction works and goods, construction supervision. 

The Consultants have a specific responsibility to ensure that the works are designed in accordance with 

international engineering standards, and are constructed to the prescribed quality in accordance with the 

specifications, bidding documents, and quality assurance systems. The consultants will work in close 

coordination with Project Director PMU and will also be responsible for preparation of Program 

Completion Reports. 

The scope of work for design and construction supervision of JICA component is summarized as follows: 

 Design and construction of a water intake at Mollarhat along Madhumati River in Bagherhat 

 Design and construction of a raw water transmission pipe of 33 km long 

 Design and construction of an impounding reservoir of 340 m long, 190 m wide and 12 m depth, 

which will be located at Samanto Sena. 

 Design and construction of a surface water treatment plant of 110,000 m3/day production capacity, 

which will be located at Samanto Sena. 

The major tasks of the consultants during the design and construction phases of the Project are generally 

as follows: 

Survey, Investigations and Tests: Review available secondary data and reports and identify requirements 
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of field surveys and other investigations.  Based on the assessment, consultants with the agreement of the 

Project Director of PMU will carry out all the required engineering surveys and investigations such as 

total station surveys, geo-technical investigations, soil surveys, leak detection survey, construction 

material survey, ground water investigation i.e. hydro-geological investigations, rainfall data collection, 

traffic survey, identification of underground utilities and its mapping, etc. The survey will incorporate all 

the necessary features for design of all allied infrastructure. 

Preliminary Design: The preliminary designs will provide technical rationale of the proposed design 

option, describe design criteria & parameters, design horizon, tentative cost estimates, additional survey 

and investigation requirements for detailed design, identify statutory requirements and proposed 

implementation procedures.  

Detailed Engineering Designs: Once the preliminary designs are agreed, the consultants will prepare the 

detailed engineering. Designs will be sufficiently detailed to ensure clarity and understanding. All the 

design should be in conformity with the international/Indian engineering standards. All necessary 

calculations will be prepared to determine and justify the engineering solution proposed for each 

subproject/component, and will be incorporated into the design reports. Based on the detailed engineering 

design, the consultants will prepare all necessary tender drawings, specification, bill of quantities, detailed 

cost estimates, implementation schedule, and quality control programs; prepare bid documents 

considering JICA’s requirements and ease of implementation. The specifications will be detailed and use 

international standards as well as meet JICA’s requirements. They will also prepare construction drawings 

with sufficient details to permit contractors to construct the work. 

Bidding Documents: Prepare the necessary documentation required for international competitive biddings, 

shoppings, etc. for all the procurement packages. The bidding documents will include instruction to 

bidders, general and special conditions of contract, technical specifications, bill of quantities, tender 

drawings, and forms of contract etc. The Consultant will assist PMU in bid evaluation, award of contract 

and contract signing etc. 

Construction Supervision and Contract Monitoring: The Consultant, as the Engineer/Engineer's 

Representative under the contract, will supervise construction of all the project components; monitor 

construction methods and quality control; certify that the quality of works conforms to the specifications 

and drawings; assess the adequacy of the contractor's input materials, labour, equipment, and construction 

methods; resolution of contractual issues, furnish all revisions and detailed drawings as necessary during 

the continuance of the contract; examine the contractor's claims for variations/extension, etc., and assist in 

preparing planned maintenance procedures; assist; and check installation and commissioning.  

When preparing or reviewing bidding documents for procurement of works and those for procurement 

of supply and installation of plant, the Consultants shall make sure to meet followings: 

a) The Consultants shall review the safety plans submitted by the bidders from the point of view of 

securing the safety during the construction..  
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b) The Consultants shall review the Programme submitted by the contractors from the point of view 

of securing the safety during the construction and require them to submit further details, if 

necessary. 

c) During the supervision of the construction work, the Consultants shall confirm that an accident 

prevention officer proposed by the contractor is duly assigned at the project site and that the 

construction work is carried out according to the safety plan as well as the safety measures 

prescribed in the Programme. If Consultants recognize any questions regarding the safety measures 

in general including the ones mentioned above, the consultants shall require the contractors to 

make appropriate improvements. 

The supervision services broadly include supervision and management of construction works. Following 

are the broad works to be taken up:  

a) Contract administration and management of the project 

b) Interpretation of the technical specifications 

c) Scrutinize the contractor‘s detailed work program 

d) Scrutinize construction methods proposed by contractor including environmental, safety, personnel 

and public issues 

e) Quality assurance system including verification and source of material and certification 

f) Monitor mobilization and progress of work 

g) Measurement of quantities and certification 

h) Prepare and certify at the end,  as-built drawings 

i) Carryout supervision of all the works including periodical inspection of contractor‘s machinery and 

equipments  

j) Inspect the works at appropriate intervals during defect liability period and certification issue 

k) Prepare construction supervision manual 

l) Prepare maintenance manual 

m) Assist employer in computer aided monitoring of progress / implementation, project management 

Reporting:  

The Consultants will produce and submit to the PMU the following reports:  

a) Inception report one month after mobilization;  

b) Brief monthly progress reports describing works and services performed and issues encountered 

during the reporting month and scheduled activities in the following month, quarterly progress 

reports and annual reports, describing in detail the implementation progress of all project components 

with issues highlighted.  

c) Interim report at the end of the second year to provide a broad view of the physical and institutional 

progress achieved, and makes recommendations to the Government and JICA on suitable 

modifications to successful implementation of the Project.  
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d) Detailed design drawings, cost estimates and bidding documents in the numbers specified for all 

contract packages. In addition, survey plans, topographic maps, base maps and final as-built 

drawings will be submitted as necessary. 

e) Draft project completion report one month before the completion of the services and final Project 

completion report within one month of the completion of the services.  

f) Various reports related to design and implementation. 

The consultant will be engaged for a period (2012- 2016). The estimated input of the consultant is 174 

man month international professionals and 399 man month national and support staff as required. List of 

tentative professional expertise required for design and construction phases are mentioned below: 

Tentative Man Months for Consultant Services 

 Position of Specialists 
Design Phase 

(MM) 
Construction 
Phase (MM) 

Total  
(MM) 

 International Specialist     
A-1 Team Leader 14 34 48
A-2 Sub-Team Leader/ SWTP & IPR Engineer 11 26 37
A-3 Water Intake Engineer 7  7
A-4 Raw Water/ Clear Water Transmission Pipeline Engineer 8 10 18
A-5 Structure Engineer 3  3
A-6 Mechanical Equipment Engineer 8 10 18
A-7 Electrical Equipment Engineer 8 10 18
A-8 Architect 5  5
A-9 Topographic Survey Specialist 4  4
A-10 Geotechnical Specialist 4  4
A-11 Specification Specialist 2  2
A-12 Quantity Surveyor 5  5
A-13 Contract Specialist 5  5

 Total MM of International Specialists 84 90 174
 National Specialist  
B-1 Team Leader (for Local Engineer) 9  9
B-2 Senior Engineer (SWTP) 9 36 45
B-3 Senior Engineer (IPR) 8 31 39
B-4 Senior Engineer (Intake) 9  9
B-5 Engineer (SWTP) 9 36 45
B-6 Engineer (IPR) 9 33 42
B-7 Engineer (Intake) 9  9
B-8 Senior Engineer (Structure) 5  5
B-9 Senior Engineer (Mechanical) 7 30 37
B-10 Senior Engineer (Electrical) 7 30 37
B-11 Senior Engineer (Architect) 5  5
B-12 Senior Engineer (Architectural M & E) 5  5
B-13 Senior Engineer (Raw Water Transmission Pipeline) 9 36 45
B-14 Engineer (Raw Water Transmission Pipeline) 9 33 42
B-15 Engineer (Topographic Survey Specialist) 6  6
B-16 Engineer (Geotechnical Specialist) 6  6
B-17 Engineer (Specification Specialist) 4  4
B-18 Senior Engineer (Quantity Surveyor) 5  5
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B-19 Engineer (Quantity Surveyor) 4  4
 Total MM of National Specialists 134 265 399

Qualification, Experience and TOR for Consultant’s Personnel 

DESIGN PHASE 

1. Team Leader (International) 

The Team Leader will need to be a professional qualified at least graduate master degree in civil 

engineering or other relevant field of engineering with not less than twenty (20) years experience in 

(i) designing (ii) project management and (iii) contract management in major project in the field of 

water supply.  

Terms of Reference 

a) Define TORs for surveys and investigation 

b) Update feasibility plan and activity scheduling 

c) Design of water supply system geometrics, including preparation of working drawings 

d) Carry out Preliminary and conceptual design, options study, comparison and recommendation of 

preferred design options of water intake, raw water transmission, SWTP and impounding 

reservoir. 

e) Coordinate with all experts during and supervision of all the design works including 

implementation 

f) Prepare designs for all elements (including working drawings) 

g) Prepare estimates in consultation with the Structural engineer, the airport architect and 

associated bidding documents 

h) Assist PMU in bidding procedures including invitation of bids, bid evaluation, and awards of 

contract 

2. Sub-Team Leader /SWTP & IPR Engineer (International) 

The Sub-Team Leader/ SWTP & IPR Engineer will need to be a professional qualified at least 

university graduate degree in civil engineering or other relevant field of engineering with not less 

than fifteen (15) years experience in (i) designing and (ii) project management in major project in the 

field of water supply.  

Terms of Reference 

a) Carry out Preliminary and conceptual design, options study, comparison and recommendation of 

preferred design options of SWTP 

b) Carry out detail design of SWTP  

c) Prepare design drawings  

d) Prepare cost estimates and BOQ of SWTP works  
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e) Prepare Technical specifications  

f) Contribute to preparation of design report 

g) In consultation with the Specification specialist prepare the bid documents 

h) In consultation with the Contract specialist proceed bid process including invitation, evaluation 

and award 

i) Assist the Team Leader to Prepare of estimates and in consultation with the contract specialist, 

bid documents of all civil and, infrastructural facilities as part of the project 

3. Water Intake Engineer (International) 

The Water Intake Engineer will need to be a professional qualified at least university graduate degree 

in civil engineering or other relevant field of engineering with not less than fifteen (15) years 

experience in designing and in major project in the field of water supply including water intake 

system.  

Terms of Reference 

a) Carry out Preliminary and conceptual design, options study, comparison and recommendation of 

preferred design options of Water Intake 

b) Carry out detail design of Water Intake  

c) Prepare design drawings  

d) Prepare cost estimates and BOQ of Water Intake works  

e) Prepare Technical specifications  

f) Contribute to preparation of design report 

4. Raw Water Transmission Pipeline Engineer (International) 

The Raw Water Transmission Pipeline Engineer will need to be a professional qualified at least 

university graduate degree in civil engineering or other relevant field of engineering with not less 

than fifteen (15) years experience in designing and in major project in the field of water supply 

including pipeline system.  

Terms of Reference 

a) Carry out Preliminary and conceptual design, options study, comparison and recommendation of 

preferred design options of Raw Water Transmission Pipeline 

b) Carry out detail design of Raw Water Transmission Pipeline 

c) Prepare design drawings  

d) Prepare cost estimates and BOQ of Raw Water Transmission Pipeline works  

e) Prepare Technical specifications  

f) Contribute to preparation of design report 

5. Structure Engineer (International) 
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The Structure Engineer will need to be a professional qualified at least university graduate degree in 

civil engineering or other relevant field of engineering with not less than fifteen (15) years experience 

in structural designing and in major project in the field of water supply system.  

Terms of Reference 

a) Review of geo-technical survey report  

b) Review the architectural floor plans of water intake building and SWTP buildings 

c) Carry out structural design of all the above mentioned buildings 

d) Carry out structural design of structures for water intake and SWTP facilities 

e) Prepare design drawings 

f) Review and elaborate technical specifications 

g) Contribute to preparation of report 

6. Mechanical Engineer (International) 

The Mechanical Engineer will need to be a professional qualified at least university graduate degree 

in mechanical engineering or other relevant field of engineering with not less than fifteen (15) years 

experience in mechanical designing and in major project in the field of water supply system.  

Terms of Reference 

a) Prepare the list of equipment required in compliance with the requirements for the local 

conditions and compare with what is at present available  

b) Prepare specifications for equipment and spare parts  

c) In consultation with the Specification specialist, prepare the bidding documents for procurement 

of equipment and spare parts  

d) In consultation with the Specification specialist prepare the bid documents 

e) In consultation with the Contract specialist proceed bid process including invitation, evaluation 

and award 

f) Assist Team Leader in bid preparation and evaluation 

7. Electrical Engineer (International) 

The Electrical Engineer will need to be a professional qualified at least university graduate degree in 

electrical engineering or other relevant field of engineering with not less than fifteen (15) years 

experience in electrical designing and in major project in the field of water supply system.  

Terms of Reference 

a) Lead the design of electrical systems for the proposed facilities inclusive supervisory control 

and data acquisition (SCADA) systems. 

b) Design the technical and functional specifications for the proposed system  
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c) In consultation with the Specification Specialist prepare the bid documents  

d) In consultation with the Specification specialist prepare the bid documents 

e) In consultation with the Contract specialist proceed bid process including invitation, evaluation 

and award 

f) Assist Team Leader in bid preparation and evaluation 

8. Architect (International) 

The Architect will need to be a professional qualified at least university graduate degree in architect 

or other relevant field of engineering with not less than fifteen (15) years experience in architect 

designing and in major project in the field of water supply system.  

Terms of Reference 

a) Lead the design of layout of water intake facility and SWTP 

b) Design all above facilities and optimize facility space and landscape 

c) In consultation with the civil and electrical engineers, complete the estimates for the activities 

proposed 

d) In consultation with the Specification specialist prepare the bid documents 

e) In consultation with the Contract specialist proceed bid process including invitation, evaluation 

and award 

9. Topographic Survey Specialist (International) 

The Topographic Survey Specialist will need to be a professional qualified at least registered and/or 

licensed in surveying with not less than ten (10) years experience in surveying for designing 

including water supply system.  

Terms of Reference 

a) Prepare TORs and coordinate required surveys and investigations 

b) Prepare topographic survey drawings  

c) Ensure consistency of results and to avoid any inconveniences that affect design of water supply 

facilities 

10. Geotechnical Specialist (International) 

The Geotechnical Specialist will need to be a professional qualified at least university graduate 

degree in geology or other relevant field with not less than ten (10) years experience in geotechnical 

surveying and analysis for designing including water supply system. 

Terms of Reference 

a) Prepare TORs and coordinate required surveys and investigations 
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b) Prepare geotechnical survey report 

c) Ensure consistency of results and to avoid any inconveniences that affect design of water supply 

facilities 

11. Specification Specialist (International) 

The Specification Specialist will need to be a professional qualified at least university graduate 

degree with not less than five (5) years experience in similar position on preparation of tender 

documents for international competitive bidding projects. 

Terms of Reference 

a) Prepare technical specifications and evaluation criteria 

b) Prepare compliance document for the contract 

c) Prepare contract specifications for all project components 

12. Quantity Surveyor (International) 

The Quantity Surveyor will need to be a professional qualified at least university graduate degree 

with not less than five (5) years experience in similar position on quantity justification for the 

preparation of tender documents for international competitive bidding projects. 

Terms of Reference 

a) Review design drawings and specifications 

b) Prepare BOQ for all project components 

c) Prepare rate analysis and rates for all BOQ items and const estimates of project components 

13. Contract Specialist (International) 

The Contract Specialist will need to be a professional qualified at least university graduate degree 

with not less than five (5) years experience in similar position on preparation of contract documents 

for international competitive bidding projects. 

Terms of Reference 

a) Assist Team Leader in bid preparation and evaluation 

b) Assist KWASA in contract administration and management of the project and implementation 

works contracts with the Team Leader  

c) Review and ensure conformity of contractor’s safety measures 

B-1. Position: Team Leader (National) 

The National Team Leader will need to be at least university graduate degree of civil engineering or 

other relevant field of engineering with not less than twenty (20) years experience in (i) designing (ii) 
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project management and (iii) contract management in major project in the field of water supply.  

Terms of Reference 

a) Manage all coordination between the KAWASA staffs / PMU staffs and the design team in 

general 

b) Arrange and supervise work of national engineers and specialists 

c) Make certificate of performed works and keep records of report documentation. 

d) The Chief Engineer (CE) is responsible for construction supervision 

e) Arrange meetings between the KAWASA staffs / PMU staffs and the design team and keep 

record of the meetings 

B-2. Senior Engineer-1 (SWTP) (National) 

The Senior Engineer-1 (SWTP) will need to be a professional qualified at least university graduate 

degree in civil engineering or other relevant field of engineering with not less than twelve (12) years 

experience in designing and in major project in the field of water supply.  

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International), design service arrangements 

regarding water treatment facilities.  

a) Review the topographical survey drawings  

b) Prepare TORs and coordinate required surveys and investigation 

c) Prepare the detailed design, specifications, drawings and estimates 

d) Contribute to preparation of report 

e) In consultation with the Specification specialist prepare the bid documents 

B-3. Senior Engineer-2 (IPR) (National) 

The Senior Engineer-2 (IPR) will need to be a professional qualified at least university graduate 

degree in civil engineering or other relevant field of engineering with not less than ten (10) years 

experience in designing and in major project in the field of water supply.  

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International), design service arrangements 

regarding water treatment facilities.  

a) Review the topographical survey drawings  

b) Prepare the detailed design, specifications, drawings and estimates 

c) Contribute to preparation of report 
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d) In consultation with the Specification specialist prepare the bid documents 

B-4. Senior Engineer-3 (Water Intake) (National) 

The Senior Engineer (Water Intake) will need to be a professional qualified at least university 

graduate degree in civil engineering or other relevant field of engineering with not less than ten (10) 

years experience in designing and in major project in the field of water supply including water intake 

system.  

Terms of Reference 

With the overall guidance of the Water Intake Engineer (International), design service arrangements 

regarding water intake facilities.  

a) Review the topographical survey drawings  

b) Prepare TORs and coordinate required surveys and investigation 

c) Prepare the detailed design, specifications, drawings and estimates 

d) Contribute to preparation of report 

B-5. Engineer-1 (SWTP) (National) 

The Engineer-1 (SWTP) will need to be a professional qualified at least university graduate degree in 

civil engineering or other relevant field of engineering with not less than eight (8) years experience in 

designing and in major project in the field of water supply.  

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International) and Senior 

Engineer-1(SWTP) (National), technical assistance services regarding water treatment facilities 

design.  

a) Support the preparation of design drawings 

b) Support the preparation for BOQ of the SWTP facilities implementation works 

c) Support the preparation of report 

B-6. Engineer-2 (IPR) (National) 

The Engineer-2 (IPR) will need to be a professional qualified at least university graduate degree in 

civil engineering or other relevant field of engineering with not less than eight (8) years experience in 

designing and in major project in the field of water supply.  

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International) and Senior Engineer -2 

(IPR) (National), technical assistance services regarding water treatment facilities design.  

a) Support the preparation of design drawings 
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b) Support the preparation of report 

B-7. Engineer -3 (Water Intake) (National) 

The Engineer -3 (Water Intake) will need to be a professional qualified at least university graduate 

degree in civil engineering or other relevant field of engineering with not less than eight (8) years 

experience in designing and in major project in the field of water supply including water intake 

system.  

Terms of Reference 

With the overall guidance of the Water Intake Engineer (International) and Senior Engineer -3 

(Water Intake) (National), technical assistance services regarding water treatment facilities design.  

a) Support the preparation of design drawings 

b) Support the preparation for BOQ of the Water Intake facilities implementation works 

c) Support the preparation of report 

B-8. Senior Engineer (Structural) (National) 

The Senior Engineer (Structural) will need to be a professional qualified at least university graduate 

degree in civil engineering or other relevant field of engineering with not less than ten (10) years 

experience in structural designing and in major project in the field of water supply system.  

Terms of Reference 

With the overall guidance of the Structure Engineer (International), design service arrangements 

regarding structural design of water supply facilities.  

a) Review of geo-technical survey report  

b) Review the architectural floor plans of water intake building and SWTP buildings 

c) Carry out structural design of all the above mentioned buildings 

d) Carry out structural design of structures for water intake and SWTP facilities 

e) Prepare design drawings 

f) Review and elaborate technical specifications 

g) Contribute to preparation of report 

B-9. Senior Engineer (Mechanical) (National) 

The Mechanical Engineer will need to be a professional qualified at least university graduate degree 

in mechanical engineering or other relevant field of engineering with not less than ten (10) years 

experience in mechanical designing and in major project in the field of water supply system.  

Terms of Reference 

With the overall guidance of the Mechanical Engineer (International), design service arrangements 
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regarding mechanical equipment design of water supply system.  

a) Prepare the list of equipment required in compliance with the requirements for the local 

conditions and compare with what is at present available  

b) Prepare specifications for equipment and spare parts  

c) In consultation with the Specification specialist, prepare the bidding documents for procurement 

of equipment and spare parts  

B-10. Senior Engineer (Electrical) (National) 

The Senior Engineer (Electrical) will need to be a professional qualified at least university graduate 

degree in electrical engineering or other relevant field of engineering with not less than ten (10) years 

experience in electrical designing and in major project in the field of water supply system.  

Terms of Reference 

With the overall guidance of the Electrical Engineer (International), design service arrangements 

regarding electrical equipment design of water supply system inclusive SCADA systems 

a) Lead the design of electrical systems for the proposed facilities.  

b) Design the technical and functional specifications for the proposed system  

c) In consultation with the Specification Specialist prepare the bid documents  

B-11. Senior Engineer (Architect) (National) 

The Senior Engineer (Architect) will need to be a professional qualified at least university graduate 

degree in architect or other relevant field of engineering with not less than ten (10) years experience 

in architect designing and in major project in the field of water supply system.  

Terms of Reference 

With the overall guidance of the Architect (International), design service arrangements regarding 

architectural design of water supply system.  

a) Design the water intake facility and SWTP, control room, power supply facilities, water supply 

facilities and other facilities 

B-12. Senior Engineer (Architectural Mechanical & Electrical) (National) 

The Senior Engineer (Architectural Mechanical & Electrical)  will need to be a professional 

qualified at least university graduate degree in architect or other relevant field of engineering with not 

less than ten (10) years experience in architectural mechanical and electrical equipment designing 

and in major project in the field of water supply system.  

Terms of Reference 

With the overall guidance of the Electrical Engineer (International), design service arrangements 
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regarding architectural mechanical and electrical equipment design of water supply system.  

a) Design the water intake facility and SWTP, control room, power supply facilities, water supply 

facilities and other facilities 

b) Design the ventilation facilities in water supply system buildings with electricity supply system 

c) Design the computer interface network 

B-13. Senior Engineer (Raw Water Transmission Pipeline) (National) 

The Senior Engineer (Raw Water Transmission Pipeline) will need to be a professional qualified at 

least university graduate degree in civil engineering or other relevant field of engineering with not 

less than ten (10) years experience in designing and in major project in the field of water supply 

including pipeline system.  

Terms of Reference 

With the overall guidance of the Raw Water Transmission Pipeline Engineer (International), design 

service arrangements regarding the raw water transmission pipeline and the clear water transmission 

pipeline.  

a) Carry out Preliminary and conceptual design, options study, comparison and recommendation of 

preferred design options of Raw Water Transmission Pipeline 

b) Carry out detail design of Raw Water Transmission Pipeline 

c) Prepare design drawings  

d) Prepare cost estimates and BOQ of Water Intake works  

e) Prepare Technical specifications  

f) Contribute to preparation of design report 

B-14. Engineer (Raw Water Transmission Pipeline) (National) 

The Engineer (Raw Water Transmission Pipeline) will need to be a professional qualified at least 

university graduate degree in civil engineering or other relevant field of engineering with not less 

than eight (8) years experience in designing and in major project in the field of water supply 

including pipeline system.  

Terms of Reference 

With the overall guidance of the Raw Water Transmission Pipeline Engineer (International) and 

Senior Engineer (Raw Water Transmission Pipeline) (National), technical assistance services 

regarding water treatment facilities design.  

a) Support the preparation of design drawings 

b) Support the preparation for BOQ of the Raw Water Transmission Pipeline and the Clear Water 

Transmission Pipeline implementation works 

c) Support the preparation of report 
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B-15. Engineer (Topographic Survey Specialist) (National) 

The Engineer (Topographic Survey Specialist) will need to be a professional qualified at least 

registered and/or licensed in surveying with not less than eight (8) years experience in surveying for 

designing including water supply system.  

Terms of Reference 

With the overall guidance of the Topographic Survey Specialist (International), topographic survey 

arrangements regarding topographic survey for water supply system design.  

a) Prepare TORs and coordinate required surveys and investigations 

b) Prepare topographic survey drawings  

c) Ensure consistency of results and to avoid any inconveniences that affect design of water supply 

facilities 

B-16. Engineer (Geotechnical Specialist) (National) 

The Engineer (Geotechnical Specialist) will need to be a professional qualified at least university 

graduate degree in geology or other relevant field with not less than eight (8) years experience in 

geotechnical surveying and analysis for designing including water supply system. 

Terms of Reference 

With the overall guidance of the Geotechnical Specialist (International), geotechnical survey service 

arrangements regarding topographic survey for water supply system design.  

a) Prepare TORs and coordinate required surveys and investigations 

b) Prepare geotechnical survey report 

c) Ensure consistency of results and to avoid any inconveniences that affect design of water supply 

facilities 

B-17. Engineer (Specification Specialist) (National) 

The Engineer (Specification Specialist) will need to be a professional qualified at least university 

graduate degree with not less than five (5) years experience in similar position on preparation of 

tender documents for projects. 

Terms of Reference 

With the overall guidance of the Specification Specialist (International), specification compiling 

regarding water supply system construction works.  

a) Prepare technical specifications and evaluation criteria 

b) Prepare compliance document for the contract 

c) Prepare contract specifications for all project components 
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B-18. Senior Engineer (Quantity Surveyor) (National) 

The Senior Engineer (Quantity Surveyor) will need to be a professional qualified at least university 

graduate degree with not less than ten (10) years experience in similar position on quantity 

justification for the preparation of tender documents for international competitive bidding projects. 

Terms of Reference 

With the overall guidance of the Quantity Surveyor (International), BOQ compiling regarding water 

supply system construction works.  

a) Review design drawings and specifications 

b) Prepare BOQ for all project components 

c) Prepare rate analysis and rates for all BOQ items and const estimates of project components 

B-19. Engineer (Quantity Surveyor) (National) 

The Engineer (Quantity Surveyor) will need to be a professional qualified at least university graduate 

degree with not less than eight (8) years experience in similar position on quantity justification for the 

preparation of tender documents for international competitive bidding projects. 

Terms of Reference 

With the overall guidance of the Quantity Surveyor (International) and the Senior Engineer 

(Quantity Surveyor) (National), BOQ compiling regarding water supply system construction works.  

a) Review design drawings and specifications 

b) Prepare BOQ for all project components 

c) Prepare rate analysis and rates for all BOQ items and const estimates of project components 

 

CONSTRUCTION PHASE 

A-1. Team Leader (International) 

Terms of Reference 

a) Construction supervision of all facilities including ,procurement of goods, installation of 

equipment, testing and commissioning Review design drawings and specifications 

b) Quality control of all procurements 

c) Supervise other engineers and other staffs 

d) Check and certify contractor‘s payment certificates 

e) Check periodically quantities in BOQ and actual works performed 

f) Prepare various reports 

A-2. Sub-Team Leader /SWTP & IPR Engineer (International) 
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Terms of Reference 

a) Carry out quality control/assurance as per standard procedures to meet the best international 

standard/practice, Review materials used for specific elements including sourcing 

b) Testing materials to assess their tolerant as per standards tests applicable 

c) Supervising quality control throughout the construction and production process 

d) Monitoring plant conditions and material reactions during use 

e) Carry out quality assurance as per standard procedures 

f) To supervise the construction work to ensure in conformity with design especially for the 

construction works of the water intake 

g) To issue alternative designs in case of changes demanded by circumstances especially for the 

construction works of the water intake 

h) Review materials used for specific elements including sourcing for the construction works of the 

water intake 

i) Testing materials to assess their tolerant as per standards tests applicable especially for the 

construction works of the water intake 

j) Supervising quality control throughout the construction and production process especially for 

the construction works of the water intake 

k) Helping to ensure that products comply with national and international legal and quality 

standards especially for the construction works of the water intake 

l) Assess the cost implications of materials used and alternatives, in terms of both time and money 

especially for the construction works of the water intake 

m) Carry out quality assurance as per standard procedures especially for the construction works of 

the water intake 

A-4. Raw Water Transmission Pipeline Engineer (International) 

Terms of Reference 

a) To supervise the construction work to ensure in conformity with design 

b) To issue alternative designs in case of changes demanded by circumstances  

c) Review materials used for specific elements including sourcing 

d) Testing materials to assess their tolerant as per standards tests applicable 

e) Supervising quality control throughout the construction and production process 

f) Helping to ensure that products comply with national and international legal and quality 

standards 

g) Assess the cost implications of materials used and alternatives, in terms of both time and money 

h) Carry out quality assurance as per standard procedures 

A-6. Mechanical Equipment Engineer (International) 



 

Feasibility Study for Khulna Water Supply Improvement Project in Bangladesh 

Final Report 
 

 Supporting Report. 11.4 -18

Terms of Reference 

a) Compare the tendered specification 

b) Check the tendered specification with the type of spare parts 

c) Certify for payment of the equipment and spare parts 

d) Supervise installation of mechanical works 

e) Coordinate with the Contractor to train KWASA personnel in operation and maintenance of all 

mechanical installation 

A-7. Electrical Equipment Engineer (International) 

Terms of Reference 

a) Compare the tendered specification  

b) Check the tendered specification with the type of spare parts 

c) Certify for payment of the equipment and spare parts 

d) Supervise installation of electrical works inclusive SCADA systems 

e) Coordinate with the Contractor to train KWASA personnel in operation and maintenance of all 

electrical installation 

B-2. Senior Engineer (SWTP) (National) 

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International), supervising the works for 

water supply facility especially for the SWTP.  

a) To supervise the construction work to ensure in conformity with design 

b) To issue alternative designs in case of changes demanded by circumstances  

c) Review materials used for specific elements including sourcing 

d) Testing materials to assess their tolerant as per standards tests applicable 

e) Helping to ensure that products comply with national and international legal and quality 

standards 

f) Carry out quality assurance as per standard procedures 

B-3. Senior Engineer (IPR) (National) 

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International), supervising the works for 

water supply facility especially for the water intake and the IPR.  

a) To supervise the construction work to ensure in conformity with design  

b) To issue alternative designs in case of changes demanded by circumstances  

c) Review materials used for specific elements including sourcing 
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d) Testing materials to assess their tolerant as per standards tests applicable 

e) Helping to ensure that products comply with national and international legal and quality 

standards 

f) Carry out quality assurance as per standard procedures 

B-5. Engineer (SWTP) (National) 

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International) and the Senior Engineer 

(SWTP) (National), supervising the works for water supply facility especially for the SWTP.  

a) Supervising quality control throughout the construction and production process 

b) Monitoring plant conditions and material reactions during use 

c) Carry out quality assurance as per standard procedures 

B-6. Engineer (IPR) (National) 

Terms of Reference 

With the overall guidance of the SWTP & IPR Engineer (International) and the Senior Engineer 

(IPR) (National), supervising the works for water supply facility especially for the water intake and 

the IPR.  

a) Supervising quality control throughout the construction and production process 

b) Monitoring plant conditions and material reactions during use 

c) Carry out quality assurance as per standard procedures 

B-9. Senior Engineer (Mechanical) (National) 

Terms of Reference 

With the overall guidance of the Mechanical Equipment Engineer (International), supervising the 

mechanical works for all water supply facilities.  

a) Compare the tendered specification 

b) Check the tendered specification with the type of spare parts 

c) Certify for payment of the equipment and spare parts 

d) Supervise installation of mechanical works 

e) Coordinate with the Contractor to train KWASA personnel in operation and maintenance of all 

mechanical installation 

B-10. Senior Engineer (Electrical) (National) 

Terms of Reference 

With the overall guidance of the Electrical Equipment Engineer (International), supervising the 
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electrical works for all water supply facilities inclusive SCADA systems.  

d) Compare the tendered specification 

e) Check the tendered specification with the type of spare parts 

f) Certify for payment of the equipment and spare parts 

g) Supervise installation of electrical works 

h) Coordinate with the Contractor to train KWASA personnel in operation and maintenance of all 

electrical installation 

B-13. Senior Engineer (Raw Water Transmission Pipeline) (National) 

Terms of Reference 

With the overall guidance of the Raw Water Pipeline Engineer (International), supervising the works 

for raw water transmission pipeline.  

a) Compare the tendered specification 

b) Check the tendered specification with the pipeline materials 

c) Certify for payment of the pipeline materials 

d) To supervise the construction work to ensure in conformity with design  

e) To issue alternative designs in case of changes demanded by circumstances  

f) Review materials used for specific elements including sourcing 

B-14. Engineer (Raw Water Transmission Pipeline) (National) 

Terms of Reference 

With the overall guidance of the Raw Water Pipeline Engineer (International) and the Senior 

Engineer (Raw Water Transmission Pipeline) (National), supervising the works for clear water 

transmission pipeline.  

a) To supervise the construction work to ensure in conformity with design  

b) Testing materials to assess their tolerant as per standards tests applicable 

c) Supervising quality control throughout the construction and production process 
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SUPPORTING REPORT 11.5   Breakdown of Construction Cost Estimation 
 

 

A. Package 1: Intake & Raw Water Transmission Pipe 

 
Package-1 Water Intake & Raw Water Transmission Pipe For Q=118,000 m

3
/d

Unit Price Amount Unit Price Amount

Water Intake Facility Q = 118,000 m
3
/d Ls 1 401,000,000 162,400,000

Raw Water Transmission Pipe D1350, L=33km Ls 1 5,124,000,000 1,281,000,000

Total Cost 5,525,000,000 1,443,400,000

Total Cost (FC+LC) 6,968,400,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 
 
Construction Cost of Water Intake (Total) For Q=118,000 m

3
/d

Unit Price Amount Unit Price Amount

Civil & Architechtual Works Q = 118,000 m
3
/d Ls 1 69,773,685 141,817,540

Mechanical Works Ls 1 172,350,000 7,912,500

Electrical Works Ls 1 158,912,500 12,712,500

Total Cost 401,036,185 162,442,540

Total Cost (FC+LC) 563,478,725

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty

 
 

Construction Cost of Water Intake Civil Works For Q=118,000 m3/d

Unit Price Amount Unit Price Amount

Sheet Pile Driving Work TypeⅢ, L = 3m m 75 300 22,500 1,700 127,500

Sheet Pile TypeⅢ, L = 3m, Rema t 4.5 98,010 441,045 10,000 45,000

Temporary Sheet Pile Driving Work m 9,580 300 2,874,000 1,300 12,454,000

Temporary Sheet Pile Removing Work m 9,580 150 1,437,000 800 7,664,000

Sheet Pile Lease t 575.0 19,800 11,385,000 10,000 5,750,000

Supporting Works for Formwork m3 3,923 225 882,675 1,000 3,923,000

Excavation m3 27,273 35 954,555 190 5,181,870 Karnaphuli BOQ, No-03 Clarifier

Backfilling m3 20,269 24 486,456 130 2,634,970 Karnaphuli BOQ, No-03 Clarifier

Gravel m3 177 485 85,845 2,700 477,900 Karnaphuli BOQ, No-04 Filter

Sand Foundation m3 271 95 25,745 500 135,500

Pile Driving Work
400×400, L = 3m
Including Materials m 75 2,500 187,500 60,000 4,500,000 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m3 88 1,500 132,000 80,000 7,040,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m3 3,356 2,630 8,825,754 13,000 43,625,400 Karnaphuli BOQ, No-03 Clarifier

Rebar Fabrication and Assembly t 336 90,300 30,304,680 20,000 6,712,000 Karnaphuli BOQ, No-03 Clarifier

Scaffolding m2 3,289 120 394,680 600 1,973,400

Gabion m 90 300 27,000 1,500 135,000

Pump Room Works m2 338 9,600 3,244,800 30,000 10,140,000 Referred from Karnaphuli BOQ, No-14 Guard House

Office Building m2 70 12,150 850,500 40,000 2,800,000 Referred from Karnaphuli BOQ, No-01-5 Office Building

Electrical Room & Generator Room m2 72 15,150 1,090,800 40,000 2,880,000 Referred from Karnaphuli BOQ, No-01-5 Office Building

Compact Filter m2 36 15,150 545,400 40,000 1,440,000 Referred from Karnaphuli BOQ, No-01-5 Office Building

Guard House m2 9 13,050 117,450 30,000 270,000 Referred from Karnaphuli BOQ, No-01-6 Guard House

Fence m 521 2,700 1,406,700 8,000 4,168,000 Karnaphuli BOQ, No-17 Site Work

Gate pcs 1 36,000 36,000 100,000 100,000 Karnaphuli BOQ, No-17 Site Work

Land Improvement m2 7,200 300 2,160,000 1,200 8,640,000

Paving Works (Access Road) m2 400 439 175,600 1,500 600,000 Karnaphuli BOQ, No-17 Site Work

Embankment (Access Road) m3 21,000 80 1,680,000 400 8,400,000 Karnaphuli BOQ, No-01-8 Site Work

Total Cost 69,773,685 141,817,540

Total Cost (FC+LC) 211,591,225

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of Water Intake Machanical Works For Q=118,000 m
3
/d

Unit Price Amount Unit Price Amount

Inlet Stop Log
FRP Log (6 pieces /lot)
W-1.2m x H-2.5m Nr 2 40,000 80,000 30,000 60,000

Inlet Gate
Manual Sluice Gate
W-1.0m x H-2.5m Nr 2 5,000,000 10,000,000 200,000 400,000

Inflow screen
Manual Bar Screen
W-4.0m x H-10.7m x S.O-10mm Nr 2 400,000 800,000 40,000 80,000

Outlet Gate
Manual Sluice Gate
W-1.0m x H-1.0m Nr 2 2,500,000 5,000,000 200,000 400,000

Isolation Gate
Manual Sluice Gate
W-1.0m x H-1.0m Nr 1 300,000 300,000 200,000 200,000

Sand Pump
Submersible Sand (Portable type) 
0.2m3/min x 15m x 5.5kW Nr 2 700,000 1,400,000 50,000 100,000

Intake Hoist
Manual Chain Block
2.0t Nr 3 700,000 2,100,000 50,000 150,000

Intake Pump
Vertical Double Volute D-400 x 
20.5m3/min x 38m x 190kW Nr 5 8,800,000 44,000,000 500,000 2,500,000

Seal Pump
Tube well  0.1m3/min x 40m x 
2.2kW Nr 5 200,000 1,000,000 20,000 100,000

Drain Pump
Submersible Sump
0.2m3/min x 20m x 5.5kW Nr 2 500,000 1,000,000 40,000 80,000

Suction Valve
Manual Sluice
D-450 Nr 5 1,000,000 5,000,000 80,000 400,000

Check Valve
Swing
D-450 Nr 5 1,500,000 7,500,000 80,000 400,000

Discharge Valve
Manual Butterfly
D-450 Nr 5 1,500,000 7,500,000 80,000 400,000

Discharge Valve
Motorized Butterfly
D-450 x 0.2kw Nr 5 2,000,000 10,000,000 80,000 400,000

Flow Control Valve
Manual Butterfly
D-1100 Nr 1 5,000,000 5,000,000 90,000 90,000

Isolation Valve
Manual Butterfly
D-1100 Nr 3 5,000,000 15,000,000 50,000 150,000

Overhead Crane
Electrically Crane
3.0t Nr 1 1,000,000 1,000,000 50,000 50,000

Elevated Water Tank PVC Tank 1.0m3 Nr 1 700,000 700,000 50,000 50,000

All  Pipework,, steel work, fitting,  etc Item 1 500,000 500,000 320,000 320,000
Import Cost

Item 1 20,000,000 20,000,000 0 0

sub-total 137,880,000 6,330,000

Miscellaneous 34,470,000 1,582,500 25%

Total Cost 172,350,000 7,912,500

Total Cost (FC+LC) 180,262,500

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of Water Intake Electrical Works For Q=118,000 m
3
/d

Unit Price Amount Unit Price Amount

MV Incoming Switchgear 11ｋV VCB Incoming Panel set 1 5,600,000 5,600,000 400,000 400,000

MV Fedder Switchgear 11ｋV VCB Feeder Panel set 1 5,300,000 5,300,000 500,000 500,000

Transformer 750kVA 3phase Oil Type set 2 4,000,000 8,000,000 370,000 740,000

LV Incoming Panel-1/2 1200A Busbar MCCB Panel set 2 4,000,000 8,000,000 330,000 660,000 MCCB1600A

LV Bus-tie Panel 1600A Busbar MCCB Panel set 1 2,000,000 2,000,000 230,000 230,000 MCCB1600A

LV Feeder Panel-1 1600A Busbar MCCB Panel set 1 3,000,000 3,000,000 260,000 260,000 MCCB600A*3

LV Feeder Panel-2 1600A Busbar MCCB Panel set 1 3,000,000 3,000,000 270,000 270,000 MCCB600A*3

Static Capacitors Panel-1/2 7.5kVA+SR0.45kVar sets 2 2,000,000 4,000,000 180,000 360,000

Generator System 1000kVA Package sets 1 49,450,000 49,450,000 3,000,000 3,000,000 Inclu. Starting Panel

Synchronous Panel Selfstanding Indoor Use Panel set 1 3,000,000 3,000,000 300,000 300,000

Intake Pump Panel Selfstanding Indoor Starter sets 5 3,000,000 15,000,000 80,000 400,000 Reactor Starter + SC

Seal Pump Panel Selfstanding Indoor Starter set 1 1,500,000 1,500,000 80,000 80,000 2.2kW Starter

Automatic Inflow Screen Panel Selfstanding Indoor Starter set 1 1,000,000 1,000,000 90,000 90,000 3.7kW Starter

Sand Pump Panel Selfstanding Indoor Starter set 1 1,000,000 1,000,000 100,000 100,000 5.5kW Starter

Drain Pump Panel Selfstanding Indoor Starter set 1 1,000,000 1,000,000 100,000 100,000 5.5kW Starter

Control Relay Panel Selfstanding Indoor Starter set 1 5,000,000 5,000,000 300,000 300,000

Instrumentation Panel Selfstanding Indoor Starter set 1 1,000,000 1,000,000 100,000 100,000

Intake Flow Meter EMF 1200mm set 1 6,000,000 6,000,000 800,000 800,000

Inlet Water Level Submersible Level Meter set 1 1,000,000 1,000,000 80,000 80,000

Pump Pit Water Level-1 Submersible Level Meter set 1 1,000,000 1,000,000 80,000 80,000

Pump Pit Water Level-2 Differential Pressure Meter set 1 500,000 500,000 60,000 60,000

Discharge Valve Opening Indicator Indicator sets 5 120,000 600,000 10,000 50,000

Telemetry Monitoring System Raidio Telemeter set 1 1,000,000 1,000,000 100,000 100,000  (Send and Receive)

UPS 1kVA UPS set 1 180,000 180,000 10,000 10,000

Others, Cable, etc. LS 1 300,000

Installation of Electrical Material LS 1 800,000

sub-total 127,130,000 10,170,000

Miscellaneous 31,782,500 2,542,500 25%

Total cost 158,912,500 12,712,500

Total Cost (FC+LC) 171,625,000

Items Specification Unit ReferenceQty
FC Portion (Yen) LC Portion (Yen)

 
 
Construction Cost of Raw Water Transmission Pipe For Q=118,000 m3/d

Unit Price Amount Unit Price Amount

Pipe Installation (Dia 1350mm) Material+Installation m 32,350 147,000 4,755,450,000 27,000 873,450,000

Valve Material+Installation pcs 5 6,400,000 32,000,000 1,600,000 8,000,000

Pipe Bridge pcs 26 2,400,000 62,400,000 6,000,000 156,000,000

Bend Part pcs 150 1,600,000 240,000,000 400,000 60,000,000

Miscellaneous Ls 1 34,150,000 183,500,000

Total Cost 5,124,000,000 1,280,950,000

Total Cost (FC+LC) 6,404,950,000

for unexpected works such as 
Highway repair, traffic 
arrangement, compensation for 
shops & houses along Bahirdia-
B h R d

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)
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Construction Cost of Pipe Bridge for 1 Pipe Bridge, L=25m (Average) Yen

FC LC FC LC Total (FC+LC)

Concrete m3 2,638 14,950 75 197,850 1,121,250 1,319,100

Reinforcement Bar t 90,312 22,578 7.5 677,340 169,335 846,675

Steel Pipe Material+Installation m 32,160 128,640 25 804,000 3,216,000 4,020,000

Pile Material+Installation m 1,197 6,783 60 71,820 406,980 478,800

Air Valve Material+Installation pcs 240,000 60,000 1 240,000 60,000 300,000 JP Price×1.2

Other Work 350,202 982,713 333,229 20％ of above Work

Total 2,341,212 5,956,278 7,297,804

Roundup 2,400,000 6,000,000 8,400,000

Work Item Specification
Total Cost

Referenceunit
Unit Prce

Q'ty
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B. Package 2: SWTP & Impounding Reservoir 

 
Package-2  SWTP & Impounding Reservoir For Q=110,000 m

3
/d

Unit Price Amount Unit Price Amount

SWTP Ls 1 2,926,000,000 1,245,600,000

Impounding Reservoir Ls 1 595,000,000 595,000,000

Diversion of Irrigation Canal Ls 1 0 92,000,000

O&M Training Ls 1 50,000,000 0

Total Cost 3,571,000,000 1,932,600,000

Total Cost (FC+LC) 5,503,600,000

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty

 

 
 
Construction Cost of SWTP (Civil/Architect/Mechanical/Electrical)

Unit Price Amount Unit Price Amount

Civil/Architect Works

Receiving Well pc 1 2,067,674 5,843,726

Sedimentation Tank pc 1 70,311,476 191,234,524

Rapid Sand Filter pc 1 63,949,570 189,656,260

Clear Water Reservoir pc 1 40,389,720 94,939,280

Sludge Drying Bed pc 1 25,488,940 101,785,400

Sludge Discharge Tank pc 1 41,199,208 88,280,792

Inplant Works and Building Works pc 1 114,518,000 378,412,000

Inplant Pipe Ls 1 229,981,500 51,113,000

Sub-Total Civil/Architect Works 587,906,088 1,101,264,982

Mechanical Works Ls 1 1,744,728,950 46,642,900

Electrical Works Ls 1 593,362,500 97,700,000

Total Cost 2,925,997,538 1,245,607,882

Total Cost (FC+LC) 4,171,605,420 

Items Specification Unit ReferenceQty
FC Portion (Yen) LC Portion (Yen)

 

Construction Cost of Receiving Well Civil Works

Unit Price Amount Unit Price Amount

Excavation m
3

120 50 6,000 150 18,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m
3

40 30 1,200 120 4,800 Karnaphuli BOQ, No-03 Clarifier

Gravel m3
17 750 12,750 2,250 38,250 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m
3

80 0 0 0 0

Pile Driving Work
400×400, L = 24m
Including Materials m 624 2,156 1,345,344 4,844 3,022,656 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m
3

12 2,000 24,000 8,000 96,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m
3

121 3,000 363,000 12,000 1,452,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Works for Formwork m3
22 750 16,500 750 16,500

Rebar Fabrication and Assembly t 12 22,000 264,000 88,000 1,056,000 Karnaphuli BOQ, No-03 Clarifier

Scaffolding m2
218 160 34,880 640 139,520

Total Cost 2,067,674 5,843,726

Total Cost (FC+LC) 7,911,400

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of Sedimentation Basin Civil Works

Unit Price Amount Unit Price Amount

Excavation m
3

13,700 50 685,000 150 2,055,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m
3

2,400 30 72,000 120 288,000 Karnaphuli BOQ, No-03 Clarifier

Gravel m3
850 750 637,500 2,250 1,912,500 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m3
11,300 0 0 0 0

Pile Driving Work
400×400, L = 24m
Including Materials m 22,296 2,156 48,070,176 4,844 108,001,824 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m
3

560 2,000 1,120,000 8,000 4,480,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m
3

3,630 3,000 10,890,000 12,000 43,560,000 Karnaphuli BOQ, No-03 Clarifier

Rebar Fabrication and Assembly t 291 22,000 6,402,000 88,000 25,608,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Works for Formwork m
3

1,960 750 1,470,000 750 1,470,000

Scaffolding m
2

6,030 160 964,800 640 3,859,200

Total Cost 70,311,476 191,234,524

Total Cost (FC+LC) 261,546,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 
Construction Cost of Rapid Sand Filter Civil Works

Unit Price Amount Unit Price Amount

Excavation m3
14,000 50 700,000 150 2,100,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m3
2,700 30 81,000 120 324,000 Karnaphuli BOQ, No-03 Clarifier

Gravel m3
430 750 322,500 2,250 967,500 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m3
11,300 0 0 0 0

Pile Driving Work 400×400, L = 24m m 10,970 2,156 23,651,320 4,844 53,138,680 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m3
280 2,000 560,000 8,000 2,240,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m3
5,980 3,000 17,940,000 12,000 71,760,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Works for Formwork m3
7,340 750 5,505,000 750 5,505,000

Rebar Fabrication and Assembly t 478 22,000 10,516,000 88,000 42,064,000 Karnaphuli BOQ, No-03 Clarifier

Scaffolding m2
5,170 160 827,200 640 3,308,800

Filter Sand m3
610 650 396,500 3,680 2,244,800 Karnaphuli BOQ, No-04 Filter

Filter Gravel m3
410 485 198,850 2,748 1,126,680 Karnaphuli BOQ, No-01-2 Filter

Filter Operation Gallery m2 127 25,600 3,251,200.00 38,400 4,876,800.00
Referred from Karnaphuli BOQ, No-01-3 Sub-
Station

Total Cost 63,949,570 189,656,260

Total Cost (FC+LC) 253,605,830

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 

Construction Cost of Clear Water Reservoir Civil Works

Unit Price Amount Unit Price Amount

Excavation m3 16,100 50 805,000 150 2,415,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m3 5,800 30 174,000 120 696,000 Karnaphuli BOQ, No-03 Clarifier

Gravel m3 230 750 172,500 2,250 517,500 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m3 10,300 0 0 0 0

Pile Driving Work 400×400, L = 24m m 7,320 2,156 15,781,920 4,844 35,458,080 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m3 150 2,000 300,000 8,000 1,200,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m3 2,430 3,000 7,290,000 12,000 29,160,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Works for Formwork m3 8,450 750 6,337,500 750 6,337,500

Rebar Fabrication and Assembly t 194 22,000 4,268,000 88,000 17,072,000 Karnaphuli BOQ, No-03 Clarifier

Scaffolding m2 1,280 160 204,800 640 819,200

Water Proofing (Inside) m2 3,160 1,600 5,056,000 400 1,264,000 Karnaphuli BOQ, No-03 Clarifier

Total Cost 40,389,720 94,939,280

Total Cost (FC+LC) 135,329,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)
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Construction Cost of Sludge Drying Bed Civil Works

Unit Price Amount Unit Price Amount

Excavation m3 19,400 50 970,000 150 2,910,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m3 2,000 30 60,000 120 240,000 Karnaphuli BOQ, No-03 Clarifier

Gravel m3 1,760 750 1,320,000 2,250 3,960,000 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m3
3,455 0 0 0 0

Surplus Soil Transport to Intake m3 13,945 92 1,282,940 520 7,251,400 Karnaphuli BOQ, Battali Hill Reservoir

Plain Concrete m3
1,170 2,000 2,340,000 8,000 9,360,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m3 4,100 3,000 12,300,000 12,000 49,200,000 Karnaphuli BOQ, No-03 Clarifier

Rebar Fabrication and Assembly t 328 22,000 7,216,000 88,000 28,864,000 Karnaphuli BOQ, No-03 Clarifier

Total Cost 25,488,940 101,785,400

Total Cost (FC+LC) 127,274,340

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 

Construction Cost of Sludge Discharge Tank Civil Works

Unit Price Amount Unit Price Amount

Sheet Pile Driving Work m 5,400 400 2,160,000 1,600 8,640,000

Sheet Pile Removing Work m 5,400 200 1,080,000 800 4,320,000

Sheet Pile Lease t 411 19,800 8,137,800 2,200 904,200

Excavation m3
11,300 50 565,000 150 1,695,000 Karnaphuli BOQ, No-03 Clarifier

Backfilling m3
2,500 30 75,000 120 300,000 Karnaphuli BOQ, No-03 Clarifier

Gravel m3
130 750 97,500 2,250 292,500 Karnaphuli BOQ, No-04 Filter

Surplus Soil Transport m3
8,800 0 0 0 0

Pile Driving Work 400×400, L = 16m m 3,168 2,156 6,830,208 4,844 15,345,792 Karnaphuli BOQ, No-03 Clarifier

Plain Concrete m3
90 2,000 180,000 8,000 720,000 Karnaphuli BOQ, No-03 Clarifier

Reinforced Concrete m3
2,350 3,000 7,050,000 12,000 28,200,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Works for Formwork m3
1,070 750 802,500 750 802,500

Rebar Fabrication and Assembly t 235 22,000 5,170,000 88,000 20,680,000 Karnaphuli BOQ, No-03 Clarifier

Supporting Beam t 80 72,000 5,760,000 8,000 640,000

Scaffolding m2
2,010 160 321,600 640 1,286,400

Operation Gallery m2
116 25,600 2,969,600 38,400 4,454,400 Referred from Karnaphuli BOQ, No-01-3 Sub-Station

Total Cost 41,199,208 88,280,792

Total Cost (FC+LC) 129,480,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 
Construction Cost of Inplant Work and Building Work

Unit Price Amount Unit Price Amount

Embankment m3
300,000 100 30,000,000 400 120,000,000 Karnaphuli BOQ, No-01-8 Site Work

Surplus Soil Transport m3 100,000 0 0 0 0

Fence m 1,300 2,000 2,600,000 8,000 10,400,000 Karnaphuli BOQ, No-17 Site Work

Gate Ls 1 48,000 48,000 192,000 192,000 Karnaphuli BOQ, No-17 Site Work

Land Improvement m2 37,800 200 7,560,000 800 30,240,000

Chemical Building Works m2 476 42,000 19,992,000 63,000 29,988,000 Referred from Karnaphuli BOQ, No-10 Chemical Building

Chlorine Building Works m2
280 42,400 11,872,000 63,600 17,808,000 Referred from Karnaphuli BOQ, No-11 Chlorine Building

Administration Building Work m2
912 34,600 31,555,200 138,400 126,220,800 Referred from Karnaphuli BOQ, No-12 Administration Building

Generator Room Works m2 312 20,200 6,302,400 80,800 25,209,600 Referred from Karnaphuli BOQ, No-09 Electrical Building

Electrical Building Works m2
182 20,200 3,676,400 80,800 14,705,600 Referred from Karnaphuli BOQ, No-09 Electrical Building

Ware House m2
80 11,400 912,000 45,600 3,648,000 Referred from Karnaphuli BOQ, No-13 Ware House

Total Cost 114,518,000 378,412,000

Total Cost (FC+LC) 492,930,000

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)

 



Feasibility Study for Khulna Water Supply Improvement Project in Bangladesh 
Final Report 

 
 

 Supporting Report. 11.5 -8

Construction Cost of Inplant Pipe

Unit Price Amount Unit Price Amount

Pipe Dia. 1350mm DIP m 380 146,000 55,480,000 26,000 9,880,000

Bend Dia. 1350mm DIP Ls 1 - 16,644,000 - 2,964,000 30% of above

Pipe Dia. 1200mm DIP m 180 115,000 20,700,000 24,000 4,320,000

Bend Dia. 1200mm DIP Ls 1 - 6,210,000 - 1,296,000 30% of above

Pipe Dia. 600mm DIP m 190 60,500 11,495,000 15,000 2,850,000

Bend Dia. 600mm DIP Ls 1 - 3,448,500 - 855,000 30% of above

Pipe Dia. 500mm DIP m 310 50,500 15,655,000 14,000 4,340,000

Bend Dia. 500mm DIP Ls 1 - 4,696,500 - 1,302,000 30% of above

Pipe Dia. 300mm DIP m 250 40,500 10,125,000 12,000 3,000,000

Bend Dia. 300mm DIP Ls 1 - 3,037,500 - 900,000 30% of above

Pipe Dia. 200mm DIP m 330 35,000 11,550,000 10,000 3,300,000

Bend Dia. 200mm DIP Ls 1 - 3,465,000 - 990,000 30% of above

Pipe Dia. 100mm DIP m 790 25,000 19,750,000 8,000 6,320,000

Bend Dia. 100mm DIP Ls 1 - 5,925,000 - 1,896,000 30% of above

Valve Dia. 1350mm DIP pc 3 6,400,000 19,200,000 1,000,000 3,000,000

Valve Dia. 1200mm DIP pc 1 5,000,000 5,000,000 800,000 800,000

Valve Dia. 600mm DIP pc 2 2,000,000 4,000,000 400,000 800,000

Valve Dia. 500mm DIP pc 1 1,600,000 1,600,000 300,000 300,000

Valve Dia. 300mm DIP pc 8 1,100,000 8,800,000 200,000 1,600,000

Valve Dia. 200mm DIP pc 4 800,000 3,200,000 100,000 400,000

Total Cost 229,981,500 51,113,000

Total Cost (FC+LC) 281,094,500

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of SWTP Machanical Works

Unit Price Amount Unit Price Amount

Inlet Stop Log Manual Weir Nr 2 422,740 845,480 37,000 74,000

Flash Mixer
Turbine Mixer
D-1.0m x 8blades x 11kW Nr 2 5,357,770 10,715,540 400,000 800,000

Inlet Gate
Manual Sluice
W-0.6m x H-0.6m Nr 8 1,690,960 13,527,680 120,000 960,000

Sludge Collector W-7.45m x L-70m x 0.75kW Nr 8 27,992,740 223,941,920 200,000 1,600,000

De-sludge Valve
Motorized Eccentric
D-200 x 0.4kW Nr 32 762,770 24,408,640 60,000 1,920,000

Drain Pump
Submersible Sump

0.2m3/min x 20m x 2.2kW Nr 4 523,830 2,095,320 40,000 160,000

Sampling Pump
Self-priming Centrifugal 
0.06m3/min x 12m x 0.2kW Nr 2 238,940 477,880 20,000 40,000

Inflow Valve
Motorized Butterfly
D-600 x 0.4kW Nr 12 3,032,700 36,392,400 150,000 1,800,000

Filtrated&Backwash Valve
Motorized Butterfly
D-1000 x 1.5kW Nr 12 8,078,010 96,936,120 500,000 6,000,000

Surface wash Valve
Motorized Butterfly
D-300 x 0.2kW Nr 12 2,076,940 24,923,280 120,000 1,440,000

Wash Waste Gate
Motorized Rectangular Butterfly 
W-0.9m x H-0.9m x 0.75kW Nr 12 3,758,710 45,104,520 150,000 1,800,000

 Drain Pump
Submersible Sump

0.2m3/min x 20m x 2.2kW Nr 4 523,830 2,095,320 40,000 160,000

Sampling Pump
Self-priming Centrifugal Sump

0.06m3/min x 12m x 0.2kW Nr 4 238,940 955,760 20,000 80,000

Surface wash Pipe Unit
SUS 304
D-300~25 Nr 12 10,871,770 130,461,240 500,000 6,000,000

Inlet Gate
Manual Sluice
W-0.6m x H-0.9m Nr 2 1,433,640 2,867,280 100,000 200,000

Wash Waste Pump
Horizontal End Suction Volute

D-300 x 11m3/min x 16m x 45kW Nr 3 1,203,890 3,611,670 100,000 300,000

Suction Valve -1
Manual Sluice
D-350 Nr 3 643,300 1,929,900 50,000 150,000

Check Valve -1
Swing 
D-350 Nr 3 1,121,180 3,363,540 90,000 270,000

Discharge Valve -1
Manual Butterfly
D-350 Nr 3 1,433,640 4,300,920 120,000 360,000

Maintenance Hoist
Manual Chain Block
2ton Nr 1 395,170 395,170 30,000 30,000

Inlet Gate
Manual Sluice
W-0.6m x H-0.9m Nr 2 1,433,640 2,867,280 120,000 240,000

Sludge Discharge Pump
Horizontal End Suction Pump

D-125 x 2m3/min x 10m x 5.5kW Nr 3 790,340 2,371,020 60,000 180,000

Suction Valve -1
Manual Sluice
D-150 Nr 3 147,040 441,120 10,000 30,000

Check Valve -1
Swing 
D-150 Nr 3 376,790 1,130,370 30,000 90,000

Discharge Valve -1
Manual Sluice
D-150 Nr 3 147,040 441,120 12,960 38,880

Maintenance Hoist
Manual Chain Block
2ton Nr 1 395,170 395,170 34,830 34,830

Clear Water Pump
Horizontal Double Volute

D-350 x 17.4m3/min x 50m x Nr 6 9,355,420 56,132,520 60,000 360,000

Suction Valve -1
Manual Sluice
D-400 Nr 6 882,240 5,293,440 70,000 420,000

Check Valve -1
Swing with Dash-pot
D-400 Nr 6 2,398,590 14,391,540 20,000 120,000

Discharge Valve -1
Manual Butterfly
D-400 Nr 6 1,608,250 9,649,500 100,000 600,000

Discharge Valve -1
Motorized Butterfly
D-400 x 0.2kW Nr 6 2,481,300 14,887,800 200,000 1,200,000

Surface wash Pump
Horizontal End Suction  Volute

D-300 x 14m3/min x 28m x 90kW Nr 3 1,608,250 4,824,750 100,000 300,000

Suction Valve -1
Manual Sluice
D-350 Nr 3 643,300 1,929,900 50,000 150,000

Check Valve -1
Swing 
D-350 Nr 3 1,121,180 3,363,540 90,000 270,000

Discharge Valve -1
Manual Butterfly
D-350 Nr 3 1,433,640 4,300,920 100,000 300,000

Isolation Valve
Manual Butterfly
D-300 Nr 1 1,203,890 1,203,890 106,110 106,110

Isolation Valve
Manual Sluice
D-350 Nr 2 395,170 790,340 34,830 69,660

Drain Pump
Submersible Sump

0.2m3/min x 20m x 2.2kW Nr 4 523,830 2,095,320 46,170 184,680

Overhead Crane
Electrically Crane
3.0t Nr 1 1,203,890 1,203,890 106,110 106,110

Inlet Valve
Manual Butterfly
D-1000 Nr 2 6,240,010 12,480,020 450,000 900,000

Suction Header Valve
Manual Butterfly
D-1000 Nr 2 6,240,010 12,480,020 450,000 900,000

Isolation Valve
Manual Butterfly
D-1000 Nr 3 6,240,010 18,720,030 500,000 1,500,000

Alum Mixer
Double Impeller Turban Mixer
Peripheral Dia.1000 x 3.7kW Nr 2 1,672,580 3,345,160 100,000 200,000

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Alum Pump
Daiaphram    
0.75kW                     Nr 4 2,242,360 8,969,440 100,000 400,000

Lime Mixer
Double Impeller Turban Mixer
Peripheral Dia.1000 x 3.7kW Nr 2 1,672,580 3,345,160 100,000 200,000

Lime Pump
Daiaphram       
0.75kW                     Nr 3 2,242,360 6,727,080 100,000 300,000

Chemical Crane
Electrically Chain Brock
3.0t Nr 1 3,997,650 3,997,650 200,000 200,000

Drain Pump
Submersible Sump

0.2m3/min x 20m x 2.2kW Nr 2 643,300 1,286,600 50,000 100,000

Chlorine Cylinder
Cylindrical Convexed Container
1000kg Nr 14 1,203,890 16,854,460 100,000 1,400,000

Weight Scale
Load Cell 
0 to 2ton Nr 2 3,437,060 6,874,120 200,000 400,000

Chlorinator
Self-Stand Vacuum
40kg/hr Nr 3 4,806,370 14,419,110 200,000 600,000

Chlorine Booster Pump
End Suction Volute

 0.3m3/min x 50m x 7.5kW Nr 3 321,650 964,950 28,350 85,050

Chlorine Crane
Electrically Chain Block
3.0t Nr 1 3,997,650 3,997,650 200,000 200,000

Exhaust Fan
Unit Fan

50m3/min x 0.25kW Nr 7 358,410 2,508,870 20,000 140,000

Chlorine Leak Detector
Cl2 Gas Leak Detector
Sencer 5sets / detector Nr 1 82,710 82,710 5,000 5,000

Inlet Valve
Manual sluice
D-200 Nr 8 202,180 1,617,440 10,000 80,000

Stop Log Nr 16 156,230 2,499,680 10,000 160,000
All  Pipework,, steel work, fitting,  
etc Item 1 282,450,000 282,450,000 600,000 600,000

Import Cost Item 1 235,100,000 235,100,000 0 0

sub-total cost 1,395,783,160 37,314,320

Miscellaneous 348,945,790 9,328,580 25%

Total cost 1,744,728,950 46,642,900

Total Cost (FC+LC) 1,791,371,850  
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Construction Cost of SWTP Electrical Works

Unit Price Amount Unit Price Amount

MV Incoming Switchgear 11ｋV VCB Incoming Panel set 1 5,870,000 5,870,000 450,000 450,000

MV Fedder Switchgear 11ｋV VCB Feeder Panel set 1 6,560,000 6,560,000 500,000 500,000

Transformer 1,200kVA 3phase Oil Type sets 2 6,900,000 13,800,000 530,000 1,060,000

LV Incoming Panel-1/2 2000A Busbar MCCB Panel sets 2 4,840,000 9,680,000 370,000 740,000 MCCB

LV Bus-tie Panel 2000A Busbar MCCB Panel set 1 3,300,000 3,300,000 250,000 250,000 MCCB2000A

LV Feeder Panel-1 2000A Busbar MCCB Panel set 1 3,750,000 3,750,000 290,000 290,000 MCCB1000A*1

LV Feeder Panel-2 2000A Busbar MCCB Panel set 1 3,750,000 3,750,000 290,000 290,000 MCCB1000A*1

Static Capacitors Panel-1/2 20kVA+SR1.2kVar sets 2 2,650,000 5,300,000 200,000 400,000

LV Incoming Panel-1/2 1000A Busbar MCCB Panel sets 2 3,690,000 7,380,000 280,000 560,000 Clear Water Pump

LV Bus-tie Panel 1000A Busbar MCCB Panel set 1 3,460,000 3,460,000 260,000 260,000 Clear Water Pump

LV Feeder Panel-1 1000A Busbar MCCB Panel set 1 3,120,000 3,120,000 240,000 240,000 Clear Water Pump

 LV Feeder Panel-2 1000A Busbar MCCB Panel set 1 3,120,000 3,120,000 240,000 240,000

Generator System 1000kVA Package sets 2 49,450,000 98,900,000 3,000,000 6,000,000 Inclu. Starting Panel

Synchronous Panel Selfstanding Indoor Use Panel set 1 6,460,000 6,460,000 490,000 490,000

Sedimentation Basin MCC-1 Motor Control Center set 1 11,630,000 11,630,000 890,000 890,000

Sedimentation Basin MCC-2 Motor Control Center set 1 11,660,000 11,660,000 890,000 890,000

Rapid Filter MCC-3 Motor Control Center set 1 15,050,000 15,050,000 1,150,000 1,150,000

Rapid Filter MCC-4 Motor Control Center set 1 15,510,000 15,510,000 1,190,000 1,190,000

Chemical Facilities MCC-5 Motor Control Center set 1 5,930,000 5,930,000 450,000 450,000

Chemical Facilities MCC-6 Motor Control Center set 1 6,150,000 6,150,000 470,000 470,000

Sedimentation Basin RY-1 Selfstanding Indoor  Panel set 1 12,550,000 12,550,000 960,000 960,000 Both Side Use

Sedimentation Basin RY-2 Selfstanding Indoor  Panel set 1 12,190,000 12,190,000 930,000 930,000

Rapid Filter RY-3 Selfstanding Indoor  Panel set 1 12,900,000 12,900,000 990,000 990,000

Rapid Filter RY-4 Selfstanding Indoor  Panel set 1 13,250,000 13,250,000 1,010,000 1,010,000 Both Side Use

Chemical Facilities RY-5 Selfstanding Indoor  Panel set 1 5,380,000 5,380,000 410,000 410,000 Both Side Use

Chemical Facilities RY-6 Selfstanding Indoor  Panel set 1 6,100,000 6,100,000 470,000 470,000 Both Side Use

Papid Mixer LCP-1/2 Site Control Panel sets 2 750,000 1,500,000 60,000 120,000 Outdoor Use Type

Sludge Collector LCP-3/4/5/6/7/8/9/10 Site Control Panel sets 8 750,000 6,000,000 60,000 480,000 Outdoor Use Type

De-sludge Valve Site Control Panel sets 8 1,160,000 9,280,000 90,000 720,000 Outdoor Use Type

Sedimentation Drain Pump LCP-19/20 Site Control Panel sets 2 980,000 1,960,000 70,000 140,000 Outdoor Use Type

Sludge Discharge Pump LCP-21 Site Control Panel set 1 1,160,000 1,160,000 90,000 90,000 Outdoor Use Type

Inlet Water Sampling Pump LCP-22 Site Control Panel set 1 980,000 980,000 70,000 70,000 Outdoor Use Type

Front of Filter Sampling Pump LCP-23 Site Control Panel set 1 980,000 980,000 70,000 70,000 Outdoor Use Type

Papid Filter Valves & Gate LCP-24 - 35 Site Control Panel sets 12 840,000 10,080,000 60,000 720,000 Outdoor Use Type

Papid Filter Drain Pump LCP-36/37 Site Control Panel sets 2 660,000 1,320,000 50,000 100,000 Indoor UseType

Wash Waste PumP LCP-38 Site Control Panel set 1 840,000 840,000 60,000 60,000 Indoor UseType

Front of Filter Sampling Pump LCP-39 Site Control Panel set 1 980,000 980,000 70,000 70,000 Outdoor Use Type

Alum Mixer LCP-40 Site Control Panel set 1 660,000 660,000 50,000 50,000 Indoor UseType

Alum Dosing Pump LCP-41/42 Site Control Panel sets 2 660,000 1,320,000 50,000 100,000 Indoor UseType

Lime Mixer LCP-43 Site Control Panel set 1 660,000 660,000 50,000 50,000 Indoor UseType

Lime Dosing Pump LCP-44/45 Site Control Panel sets 2 660,000 1,320,000 50,000 100,000 Indoor UseType

Chemical Building Drain Pump LCP-46/47 Site Control Panel sets 2 660,000 1,320,000 50,000 100,000 Indoor UseType

Chlorine Booster Pump LCP-48 Site Control Panel set 1 840,000 840,000 60,000 60,000 Indoor UseType

Exhaust Fan LCP-49 Site Control Panel set 1 1,520,000 1,520,000 120,000 120,000 Indoor UseType

Clear Water Pump Panel
Selfstanding Indoor Use 
Starter Panel sets 6 2,990,000 17,940,000 230,000 1,380,000 210kW 

Surface Wash Pump Panel Selfstanding Indoor  Panel sets 3 2,170,000 6,510,000 170,000 510,000 90kW 

ReferenceQty
FC Portion (Yen) LC Portion (Yen)

Items Specification Unit
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Drain Pump Panel Selfstanding Indoor  Panel sets 2 1,280,000 2,560,000 100,000 200,000 2.2kW Starter

Instrumentation Pane Selfstanding Indoor  Panel set 1 1,270,000 1,270,000 100,000 100,000

Instrumentation Pane Selfstanding Indoor  Panel set 1 1,270,000 1,270,000 100,000 100,000

Instrumentation Pane Selfstanding Indoor  Panel set 1 1,270,000 1,270,000 100,000 100,000 Clear Water P Station

Inflow Flow Meter EMF 1200mm set 1 11,940,000 11,940,000 910,000 910,000

Alum Dosing Flow Meter EMF 25mm set 1 1,480,000 1,480,000 110,000 110,000

Lime Dosing Flow Meter EMF 25mm set 1 1,480,000 1,480,000 110,000 110,000

Pre-Chlorine Dosing Flow Meter EMF 25mm set 1 1,480,000 1,480,000 110,000 110,000

Chlorine Dosing Flow Meter EMF 25mm set 1 1,480,000 1,480,000 110,000 110,000

Wash Waste Return Flow Meter EMF 350mm set 1 4,530,000 4,530,000 350,000 350,000

Sludge Discharge Tank Level Pressure Level Meter set 1 760,000 760,000 60,000 60,000

Filter Drain Tank Level Pressure Level Meter set 1 760,000 760,000 60,000 60,000

Transmission Flow Meter EMF 1000mm set 1 11,200,000 11,200,000 860,000 860,000

Clear Water Reservoir Level Pressure Level Meter sets 2 760,000 1,520,000 60,000 120,000

Clear Water Pump   Discharge Valve Opening Indicator sets 6 120,000 720,000 10,000 60,000

Surface Wash Pump  Discharge Valve Opening sets 3 120,000 360,000 10,000 30,000

PLC for Teremeter Plogramable Logic Controller set 1 4,140,000 4,140,000 320,000 320,000

PLC for Rapid Filter Control Room Plogramable Logic Controller set 1 5,980,000 5,980,000 460,000 460,000

PLC for Chemical Building Plogramable Logic Controller set 1 4,140,000 4,140,000 320,000 320,000

PLC for Clear Water Pump Station Plogramable Logic Controller set 1 4,140,000 4,140,000 320,000 320,000

PLC for Power Receiving & DGE Plogramable Logic Controller set 1 4,140,000 4,140,000 320,000 320,000

Opereters Work Station-1 Tower Type Workstation set 1 10,120,000 10,120,000 330,000 330,000 W/T Wide Monitor

Opereters Work Station-2 Tower Type Workstation set 1 10,120,000 10,120,000 330,000 330,000 W/T Wide Monitor

Data Server-1 1 Terabite Dater Server set 1 13,430,000 13,430,000 300,000 300,000 W/T Wide Monitor

Alalm Plinter Laser Color Printer set 1 740,000 740,000 60,000 60,000

Document Plinter Laser Color Printer set 1 740,000 740,000 60,000 60,000

UPS 5kVA UPS set 1 3,000,000 3,000,000 60,000 60,000

Others, Cable, etc. LS 1 10,900,000

Installation of Electrical Material LS 1 34,300,000

sub-total 474,690,000 78,160,000

Miscellaneous 118,672,500 19,540,000 25%

Total cost 593,362,500 97,700,000

Total Cost (FC+LC) 691,062,500  
Construction Cost of Impounding Reservoir (Civil/Mechanical/Electrical Work) For Q=110,000 m

3
/d

Unit Price Amount Unit Price Amount

Impounding Reservoir (civil) Ls 1 372,834,924 482,995,592

Impounding Reservoir (Mechanical) Ls 1 119,615,723 27,642,913

Impounding Reservoir (Electrical) Ls 1 102,560,000 84,337,500

Total Cost 595,010,647 594,976,005

Total Cost (FC+LC) 1,189,986,651

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of Impounding Reservoir Civil Works

Unit Price Amount Unit Price Amount

Sheet Pile Driving Work Type4, L = 21m m 44,520 300 13,356,000 1,700 75,684,000 89,040,000 

Sheet Pile Type4, L = 21m, Remain t 4,118 68,010 280,065,180 11,200 46,121,600 326,186,780 

Tie-rod Anchor t 72 90,312 6,502,464 22,578 1,625,616 8,128,080 

Supprting Beam t 76.0 72,000 5,472,000 8,000 608,000 6,080,000 

Supporting Works t 76.0 2,100 159,600 11,900 904,400 1,064,000 

Excavation (Backhoe) m3
452,200 35 15,827,000 195 88,179,000 104,006,000 

Excavation (Clam Shell) m
3

323,000 35 11,305,000 195 62,985,000 74,290,000 

Gravel m3
32,300 485 15,665,500 2,748 88,760,400 104,425,900 

Surplus Soil Transport m
3

430,000 0 0 0 0 0 

Embankment m3
45,200 80 3,616,000 452 20,430,400 24,046,400 

Reinforced Concrete m
3

1,102 2,638 2,907,076 14,950 16,474,900 19,381,976 

Rebar Fabrication and Assembly t 42 90,312 3,793,104 22,578 948,276 4,741,380 

Land Improvement m
2

35,400 300 10,620,000 1,700 60,180,000 70,800,000 

Fence m 1,300 2,700 3,510,000 15,300 19,890,000 23,400,000 

Gate pcs 1 36,000 36,000 204,000 204,000 240,000 

0 

Total Cost 372,834,924 482,995,592 855,830,516 

Total Cost (FC+LC) 855,830,516

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty

Construction Cost of Impounding Reservoir Machanical Works

Unit Price Amount Unit Price Amount

Raw Water Pump Submersible non-clog Nr 6 4,058,304 24,349,824 980,000 5,880,000 19.1/mx18mx110kW

Drain Pump
Submersible Sump

0.2m3/min x 20m x 5.5kW Nr 2 314,298 628,596 46,170 92,340

Check Valve Swing D-450 Nr 6 1,439,154 8,634,924 211,410 1,268,460

Discharge Valve Manual Butterfly D-450 Nr 6 1,108,314 6,649,884 162,810 976,860

Discharge Valve Motorized Butterfly D-450 x 0.2kw Nr 6 1,731,396 10,388,376 254,340 1,526,040

Flow Control Valve Manual Butterfly D-1000 Nr 1 3,744,006 3,744,006 688,880 688,880

Isolation Valve Manual Butterfly D-1000 Nr 3 3,744,006 11,232,018 580,000 1,740,000

Overhead Crane Electrically Crane 3.0t Nr 1 964,950 964,950 141,750 141,750

All  Pipework,, steel work, fitting,  etc Item 1 8,900,000 8,900,000 9,800,000 9,800,000

Import Cost Item 1 20,200,000 20,200,000 0 0

sub-total 95,692,578 22,114,330

Miscellaneous 23,923,145 5,528,583 25%

Total Cost 119,615,723 27,642,913

Total Cost (FC+LC) 147,258,635

FC Portion (Yen) LC Portion (Yen)
ReferenceItems Specification Unit Qty
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Construction Cost of Impounding Reservoir Electrical Works 

Unit Price Amount Unit Price Amount

MV Incoming Switchgear 11ｋV VCB Incoming Panel set 1 5,870,000 5,870,000 450,000 450,000

MV Fedder Switchgear 11ｋV VCB Feeder Panel set 1 6,560,000 6,560,000 500,000 500,000

Transformer Panel-1/2 500kVA 3phase Dry Type sets 2 3,570,000 7,140,000 450,000 900,000

LV Incoming Panel-1 1200A Busbar MCCB Panel set 1 1,668,000 1,668,000 210,000 210,000 MCCB800A

LV Bus-tie Panel 1200A Busbar MCCB Panel set 1 1,692,000 1,692,000 220,000 220,000 MCCB1200A

LV Incoming Panel-2 1200A Busbar MCCB Panel set 1 2,382,000 2,382,000 300,000 300,000 MCCB800A&1200A

LV Feeder Panel-1 1200A Busbar MCCB Panel set 1 2,112,000 2,112,000 270,000 270,000 200A*3, 100A*3

LV Feeder Panel-2 1200A Busbar MCCB Panel set 1 2,178,000 2,178,000 280,000 280,000

Static Capacitors Panel-1/2 7.5kVA+SR0.45kVar sets 2 1,440,000 2,880,000 180,000 360,000

Generator System 700kVA Package set 1 25,806,000 25,806,000 2,500,000 2,500,000 Inclu. Starting Panel

Raw Water Pump Panel Selfstanding Indoor Starter sets 6 1,536,000 9,216,000 200,000 1,200,000 110kW Starter

Drain Pump Panel Selfstanding Indoor Starter set 1 774,000 774,000 100,000 100,000 5.5kW Starter

Control Relay Panel Selfstanding Indoor Starter set 1 3,870,000 3,870,000 490,000 490,000

Instrumentation Panel Selfstanding Indoor Starter set 1 762,000 762,000 100,000 100,000

Intake Flow Meter EMF 1000mm set 1 6,720,000 6,720,000 860,000 860,000

Reservoir Water Level Submersible Level Meter set 1 648,000 648,000 80,000 80,000

Discharge Valve Opening Indicator Indicator sets 6 72,000 432,000 10,000 60,000

Telemetry Monitoring System Raidio Telemeter set 1 1,242,000 1,242,000 160,000 160,000  (Send and Receive)

UPS 1kVA UPS set 1 96,000 96,000 10,000 10,000

Others, Cable, etc. LS 1 9,920,000

Installation of Electrical Material LS 1 48,500,000

sub-total 82,048,000 67,470,000

Miscellaneous 20,512,000 16,867,500 25%

Total Cost 102,560,000 84,337,500

Total Cost (FC+LC) 186,897,500

Items Specification Unit ReferenceQty
FC Portion (Yen) LC Portion (Yen)

 
Construction Cost of Diversion of Irrigation Canal

Unit Price Amount Unit Price Amount

Excavation m
3

63,500 0 0 195 12,382,500

Surplus Soil Transport m3
14,500 0 0 0 0

Embankment m
3

49,000 0 0 452 22,148,000

Gravel m3
3,800 0 0 2,748 10,442,400

Plain Concrete m
3

3,800 0 0 8,924 33,911,200

Land Improvement m2
5,500 0 0 1,700 9,350,000

Fence m 220 0 0 15,300 3,366,000

Gate pcs 2 0 0 204,000 408,000

Total Cost 0 92,008,100

Total Cost (FC+LC) 92,008,100

ReferenceItems Specification Unit Qty
FC Portion (Yen) LC Portion (Yen)
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Breakdown of O&M Training Cost
(Yen/year)

Item unit Qty
Unit Price

(Yen)
FC Portion

(Yen)
LC Portion

(Yen)
Reference

A) Person Cost

(1) Water Supply Expert M/M 8 2,500,000 20,000,000 0

(2) Mechanical Expert M/M 3 2,500,000 7,500,000 0

(3) Electrical Expert M/M 3 2,500,000 7,500,000 0

(4) Water Quality Expert M/M 2 2,500,000 5,000,000 0

(5) Accommodation/ Per Diem M/M 16 400,000 6,400,000 0

(6) Others % 5 2,320,000 0 Air Fare, Vehicle etc.

Total 48,720,000 0

Round UP 50,000,000 0  for one year  
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