
Appendix 3 Meteorological Observation  

Remarks : Since data shown in this appendix are raw data, it is required to 
evaluate these data before utilizing for any plans/designs. 
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Appendix 4 Example of Cost Estimation 
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(1) Halecou Irrigation Scheme 
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

 1. Preparatory Work

1-1. Mobilization (Transportation) to Site
(1) Excavator (0.45m3) trip 2 1,500.00 3,000 
(2) Excavator (0.10m3) trip 2 750.00 1,500 
(3) Bulldozer (4 ton class) trip 1 1,500.00 1,500 
(4) Roller Compactor (4 ton) trip 1 1,500.00 1,500 
(5) Dump Truck (4 ton) trip 2 135.69 271 
(6) Water Tank Truck trip 2 158.28 317 
(7) Agitator truck (3.2m3) trip 1 176.76 177 
(8) Concrete Pump Truck (30m3/hr) trip 1 148.46 148 
(9) Crane Truck (Hydraulic, 20ton) trip 1 189.12 189 
(10) Concrete Mixer etc. trip 1 1,500.00 1,500 
(11) Others trip 2 1,500.00 3,000 
1-2. Site Office etc. set 1 24,445.00 24,445 
1-3. Site Clearing (Cutting & Clearing of Grass, Bushes) m2 2,500 0.24 600 
1-4. Transportation of Labor day 90 72.00 6,480 
1-5. Demobilization (Transportation) from Site
(1) Excavator (0.45m3) trip 2 1,500.00 3,000 
(2) Excavator (0.10m3) trip 2 750.00 1,500 
(3) Bulldozer (4 ton class) trip 1 1,500.00 1,500 
(4) Roller Compactor (4 ton) trip 1 1,500.00 1,500 
(5) Dump Truck (4 ton) trip 2 135.69 271 
(6) Water Tank Truck trip 2 158.28 317 
(7) Agitator truck (3.2m3) trip 1 176.76 177 
(8) Concrete Pump Truck (30m3/hr) trip 1 148.46 148 
(9) Crane Truck (Hydraulic, 20ton) trip 1 189.12 189 
(10) Concrete Mixer etc. trip 1 1,500.00 1,500 
(11) Others trip 2 1,500.00 3,000 

 2. Temporary Work

2-1. Temporary Road (Gravel Pavement)
(1) Embankment with Compaction m3 4,288 7.20 30,874 
(2) Concrete Pipe (Dia. 600mm * 10m) unit 3 1,534.40 4,603 
(3) Sand Bag m3 2 105.95 212 
(4) Gravel m3 285 36.04 10,271 
(5) Gravel Pavement m3 285 4.59 1,308 
2-2.  Cofferdam
(1) Embankment with Compaction for Cofferdam m3 3,900 7.20 28,080 
(2) Sand Bag m3 758 105.95 80,310 
2-3. Dewatering (by Pumping System) day 60 75.74 4,544 

Sub-total 217,931 

Halecou Irrigation Scheme Bill of Quantity (1/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

 2. Temporary Work
2-4. Removal of Cofferdam
(1) Removal for Cofferdam m3 3,900 3.75 14,625 
(2) Removal for Sand Bag m3 758 3.75 2,843 

3. Earth Work

3-1. Common Excavation for Chipping (Existing Intake & Canal)
m3 1,680 10.11 16,985 

3-2. Chipping Work for Existing Intake & Existing Canal (Excavator 0.4m3)
m3 367 14.69 5,391 

3-3. Common Excavation for Construction of Intake & Spillway
m3 488 7.83 3,821 

3-4. Backfill for Intake & Spillway m3 1,861 2.10 3,908 
3-5. Embankment with Compaction m3 840 7.20 6,048 
3-6. Sand Bag for Slope Protection m3 586 105.95 62,087 
3-7. Excavation for Banking Material (Soil) from Borrow Pit m3 4,300 7.83 33,669 
3-8. Loading & Transportation of Banking Material (Soil) from Borrow Pit

m3 4,300 4.28 18,404 
3-9. Loading & Transportation of Surplus Soil to Borrow Pit m3 4,300 4.28 18,404 
3-10. Backfill of Surplus Soil at Borrow Pit m3 4,300 0.89 3,827 
3-11. Transportation & Dispose of Chipping Material (Concrete & Reinforcement Bar)

m3 367 85.00 31,195 

4. Concrete Work (Intake & Connecting Canal)

4-1. Concrete Type-A (fc' = 22.5 Mpa) m3 995 140.35 139,648 
4-2. Reinforcement Bar ton 78 1,425.70 111,205 
4-3. Form m2 1,483 20.44 30,313 
4-4. Lean Concrete m3 82 126.30 10,357 
4-5. Gravel (Leveling) m3 123 36.04 4,433 
4-6. Gravel Pavement (Leveling) m3 123 2.25 277 
4-7. Supply and Installing Hand Rail, GSP Pipe dia. 2.5 inch m 40 18.70 748 
4-8. Gate Facilities
(1) Supply and Installing Slide Gate (B2.00 * H2.00) unit 1 10,000 10,000 
(2) Supply and Installing Slide Gate (B2.00 * H1.85) unit 1 9,000 9,000 
(3) Other Gate Facilities set 1 30,000 30,000 
4-9. Concrete Block unit 1,921 185.14 355,691 

5. Canal Work (Main Canal)

5-1. Common Excavation m3 14,100 7.83 110,403 
5-2. Embankment with Compaction (Manual Work) m3 14,100 3.51 49,491 
5-3. Concrete Type-A (fc' = 22.5 Mpa) m3 1,858 149.46 277,697 

Sub-total 1,360,470 

Halecou Irrigation Scheme Bill of Quantity (2/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

5. Canal Work (Main Canal)

5-4. Reinforcement Bar ton 29 1,425.70 41,345 
5-5. Form m2 742 16.03 11,894 
5-6. Lean Concrete m3 346 126.30 43,700 
5-7. Gravel (Leveling) m3 519 36.04 18,705 
5-8. Gravel Pavement m3 519 2.25 1,168 
5-9. Slope Protection (River Bank, Gabion)
(1) Gabion (4 mm dia), Gravel (Aggregate/Cobble Stone) m3 3,500 88.24 308,840 

5-10. Gate (Turnout) unit 17 5,000.00 85,000 
Sub-total 510,652 

Total 2,089,053 

Direct Construction Cost (A)  
Indirect Construction Cost (B = A * 20%) 

C = A + B

Consultant Fee (D = C * 5%) 
Physical Contingency (E = C * 5%) 

Grand Total Cost (F = C + D + E) 

(US$)

125,343 
125,343 

2,757,550 
2,757,000 

2,089,053 
417,811 

2,506,864 

Halecou Irrigation Scheme Bill of Quantity (3/3)
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(2) Saketo Irrigation Scheme 
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

 1. Preparatory Work

1-1. Mobilization (Transportation) to Site
(1) Excavator (0.45m3) trip 2 3,000.00 6,000 
(2) Excavator (0.10m3) trip 3 1,500.00 4,500 
(3) Bulldozer (4 ton class) trip 1 3,000.00 3,000 
(4) Roller Compactor (4 ton) trip 2 3,000.00 6,000 
(5) Dump Truck (4 ton) trip 2 271.38 543 
(6) Water Tank Truck trip 3 316.56 950 
(7) Agitator truck (3.2m3) trip 1 353.52 354 
(8) Concrete Pump Truck (30m3/hr) trip 1 296.93 297 
(9) Crane Truck (Hydraulic, 20ton) trip 1 378.24 378 
(10) Concrete Mixer etc. trip 1 3,000.00 3,000 
(11) Others trip 2 3,000.00 6,000 
1-2. Site Office etc. set 1 24,445.00 24,445 
1-3. Site Clearing (Cutting & Clearing of Grass, Bushes) m2 10,000 0.24 2,400 
1-4. Transportation of Labor day 60 72.00 4,320 
1-5. Demobilization (Transportation) from Site
(1) Excavator (0.45m3) trip 2 3,000.00 6,000 
(2) Excavator (0.10m3) trip 3 1,500.00 4,500 
(3) Bulldozer (4 ton class) trip 1 3,000.00 3,000 
(4) Roller Compactor (4 ton) trip 2 3,000.00 6,000 
(5) Dump Truck (4 ton) trip 2 271.38 543 
(6) Water Tank Truck trip 3 316.56 950 
(7) Agitator truck (3.2m3) trip 1 353.52 354 
(8) Concrete Pump Truck (30m3/hr) trip 1 296.93 297 
(9) Crane Truck (Hydraulic, 20ton) trip 1 378.24 378 
(10) Concrete Mixer etc. trip 1 3,000.00 3,000 
(11) Others trip 2 3,000.00 6,000 

 2. Temporary Work

2-1. Temporary Road (as a Permanent Road (Maintenance Road), Gravel Pavement)
(1) Embankment with Compaction m3 2,375 7.20 17,100 
(2) Gravel m3 300 36.04 10,812 
(3) Gravel Pavement m3 300 4.59 1,377 
2-2. Dewatering (by Pumping System) day 40 75.74 3,030 

3. Earth Work

3-1. Common Excavation for Construction of Sedimentation Pond & Canal
m3 977 10.11 9,877 

3-2. Sand Bag (Excavated Slope Protection) m3 202 105.95 21,402 
3-3. Chipping Work for Existing Wall & Existing Canal (Manual)

m3 12 14.69 176 
Sub-total 156,983 

Saketo Irrigation Scheme Bill of Quantity (1/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

3. Earth Work

3-4. Chipping Work for Existing Canal (Excavator 0.4m3) m3 87 14.69 1,278 
3-5. Removal for Sand Bag (H13cm*B35cm*L45cm) m3 202 3.75 758 
3-6. Backfill around Structure (Sedimentation Pond etc.) m3 740 2.10 1,554 
3-7. Excavation for Banking Material (Soil) from Borrow Pit m3 2,613 7.83 20,460 
3-8. Loading & Transportation of Banking Material (Soil) from Borrow Pit

m3 2,613 4.28 11,184 
3-9. Loading & Transportation of Surplus Soil to Borrow Pit m3 237 4.28 1,014 
3-10. Backfill of Surplus Soil at Borrow Pit m3 237 0.89 211 
3-11. Transportation & Dispose of Chipping Material (Concrete & Reinforcement Bar)

m3 98 100.00 9,800 

4. Concrete Work (Sedimentation Pond etc.)

4-1. Concrete Type-A (fc' = 22.5 Mpa) m3 99 170.00 16,830 
4-2. Reinforcement Bar ton 8 1,600.00 12,800 
4-3. Form m2 311 20.44 6,357 
4-4. Lean Concrete m3 14 140.00 1,960 
4-5. Gravel (Leveling) m3 25 36.04 901 
4-6. Gravel Pavement (Leveling) m3 25 2.25 56 
4-7. Supply and Installing Hand Rail, GSP Pipe dia. 2.5 inch m 60 18.70 1,122 
4-8. Gate Facilities
(1) Supply and Installing Slide Gate (B1.50 * H2.00) unit 1 8,000.00 8,000 
(2) Other Gate Facilities set 1 15,000.00 15,000 
4-9. Concrete Pipe (Dia. 1,200mm * 5.82m) unit 1 5,000.00 5,000 
4-10. Gabion (4 mm dia), Gravel (Aggregate/Cobble Stone) m3 6 88.24 529 
4-11.  Stone Masonry 1:3 m3 13 86.08 1,119 
4-12. Plastering 1:3 m2 37 5.47 202 

5. Canal Work

5-1. Main Canal

5-1-1. Common Excavation m3 2,660 7.83 20,828 
5-1-2. Embankment with Compaction (Manual Work) m3 11,745 3.51 41,225 
5-1-3. Gravel (Leveling) m3 1,317 36.04 47,465 
5-1-4. Gravel Pavement (Leveling) m3 1,317 2.25 2,963 
5-1-5. Stone Masonry 1:3 m3 1,199 86.08 103,210 
5-1-6. Plastering 1:3 m2 8,182 5.47 44,756 
5-1-7. Concrete Type-A (fc' = 22.5 Mpa) for Canal m3 812 170.00 138,040 
5-1-8. Reinforcement Bar ton 13 1,600.00 20,800 
5-1-9. Form m2 75 16.03 1,202 
5-1-10. Gravel (Maintenance Road) m3 647 36.04 23,318 
5-1-11. Gravel Pavement (Maintenance Road) m3 647 4.59 2,970 

Sub-total 562,912 

Saketo Irrigation Scheme Bill of Quantity (2/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

5-2. Canal Structure (Main Canal)

5-2-1. Concrete Type-A (fc' = 22.5 Mpa) for Canal 19 170.00 3,230 
5-2-2. Form 96 16.03 1,539 
5-2-3. Lean Concrete m3 3 140.00 420 
5-2-4. Gravel (Leveling) m3 5 36.04 180 
5-2-5. Gravel Pavement (Leveling) m3 5 2.25 11 
5-2-6. Gate Facilities 0 
(1) Supply and Installing Slide Gate (B1.45 * H1.00) unit 4 5,000.00 20,000 
(2) Supply and Installing Slide Gate (B0.70 * H0.60) unit 4 2,000.00 8,000 
(3) Other Gate Facilities (for Turnout) set 4 5,000.00 20,000 
(4) Supply and Installing Slide Gate (B0.80 * H0.80) unit 1 3,000.00 3,000 
(5) Other Gate Facilities (for Transition) set 1 2,000.00 2,000 

5-3. Secondary Canal

5-3-1. Common Excavation m3 9,220 7.83 72,193 
5-3-2. Embankment with Compaction (Manual Work) m3 3,796 3.51 13,324 

Sub-total 143,897 

Total 863,792 

Direct Construction Cost (A)  
Indirect Construction Cost (B = A * 20%) 

C = A + B

Consultant Fee (D = C * 5%) 
Physical Contingency (E = C * 5%) 

Grand Total Cost (F = C + D + E) 

(US$)

51,828 
51,828 

1,140,206 
1,140,000 

863,792 
172,758 

1,036,550 

Saketo Irrigation Scheme Bill of Quantity (3/3)
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(3) Bikaliu Irrigation Scheme 

 

A4-10



No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

 1. Preparatory Work

1-1. Mobilization (Transportation) to Site
(1) Excavator (0.45m3) trip 1 3,000.00 3,000 
(2) Excavator (0.10m3) trip 2 1,500.00 3,000 
(3) Bulldozer (4 ton class) trip 1 3,000.00 3,000 
(4) Roller Compactor (4 ton) trip 1 3,000.00 3,000 
(5) Dump Truck (4 ton) trip 2 271.38 543 
(6) Water Tank Truck trip 1 316.56 317 
(7) Agitator truck (3.2m3) trip 1 353.52 354 
(8) Concrete Pump Truck (30m3/hr) trip 1 296.93 297 
(9) Crane Truck (Hydraulic, 20ton) trip 1 378.24 378 
(10) Concrete Mixer etc. trip 1 3,000.00 3,000 
(11) Others trip 1 3,000.00 3,000 
1-2. Site Office etc. set 1 20,105.00 20,105 
1-3. Site Clearing (Cutting & Clearing of Grass, Bushes) m2 2,500 0.24 600 
1-4. Transportation of Labor day 70 72.00 5,040 
1-5. Demobilization (Transportation) from Site
(1) Excavator (0.45m3) trip 1 3,000.00 3,000 
(2) Excavator (0.10m3) trip 2 1,500.00 3,000 
(3) Bulldozer (4 ton class) trip 1 3,000.00 3,000 
(4) Roller Compactor (4 ton) trip 1 3,000.00 3,000 
(5) Dump Truck (4 ton) trip 2 271.38 543 
(6) Water Tank Truck trip 1 316.56 317 
(7) Agitator truck (3.2m3) trip 1 353.52 354 
(8) Concrete Pump Truck (30m3/hr) trip 1 296.93 297 
(9) Crane Truck (Hydraulic, 20ton) trip 1 378.24 378 
(10) Concrete Mixer etc. trip 1 3,000.00 3,000 
(11) Others trip 1 3,000.00 3,000 

 2. Temporary Work

2-1. Temporary Road (Gravel Pavement)
(1) Embankment with Compaction m3 2,375 7.20 17,100 
(2) Gravel m3 300 36.04 10,812 
(3) Gravel Pavement m3 300 4.59 1,377 
2-2. Dewatering (by Pumping System) day 50 75.74 3,787 
2-3.  Cofferdam for Head Works
(1)  Cofferdam for Head Works m3 1,000 4.46 4,460 
(2) Sand Bag m3 50 105.95 5,298 
2-4. Removal of Cofferdam
(1) Removal for Cofferdam m3 1,000 3.75 3,750 
(2) Removal for Sand Bag m3 50 3.75 188 

Sub-total 112,295 

Bikaliu Irrigation Scheme Bill of Quantity (1/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

3. Head Work

3-1. Rock Excavation m3 254 22.32 5,669 
3-2. Backfill around Structure m3 144 2.10 302 
3-3. Excavation for Banking Material (Soil) from Borrow Pit m3 2,613 7.83 20,460 
3-4. Loading & Transportation of Banking Material (Soil) from Borrow Pit

m3 2,613 4.28 11,184 
3-5. Loading & Transportation of Surplus Soil to Borrow Pit m3 137 4.28 586 
3-6. Backfill of Surplus Soil at Borrow Pit m3 137 0.89 122 
3-7. Concrete Type-A (fc' = 22.5 Mpa) m3 69 180.00 12,420 
3-8. Reinforcement Bar ton 5 1,700.00 8,500 
3-9. Form m2 103 20.44 2,105 
3-10. Lean Concrete m3 8 150.00 1,200 
3-11. Gravel (Leveling) m3 11 36.04 396 
3-12. Gravel Pavement (Leveling) m3 11 2.25 25 
3-13. Supply and Installing Hand Rail, GSP Pipe dia. 2.5 inch m 10 18.70 187 
3-14. Gate Facilities set 1 5,000.00 5,000 
3-15. Gabion (4 mm dia), Gravel (Aggregate/Cobble Stone) m3 102 88.24 9,000 
3-16. VP (Dia. 150mm) m 14 120.00 1,680 

4. Canal Work

4-1. Main Canal

4-1-1. Common Excavation m3 1,275 7.83 9,983 
4-1-2. Embankment with Compaction (Manual Work) m3 1,410 10.02 14,128 
4-1-3. Concrete Type-A (fc' = 22.5 Mpa) for Canal m3 108 180.00 19,440 
4-1-4. Reinforcement Bar ton 1.7 1,700.00 2,890 
4-1-5. Form m2 625 16.03 10,019 
4-1-6. Lean Concrete m3 15 150.00 2,250 
4-1-7. Gravel m3 30 36.04 1,081 
4-1-8. Gravel Pavement m3 30 2.25 68 
4-1-9. Gate Facilities (Stop Log) set 1 500.00 500 
4-1-10. Transportation & Dispose of Existing Canal m3 40 100.00 4,000 

4-2. Secondary Canal

4-2-1. Common Excavation (Manual Work) m3 46 10.02 461 
4-2-2. Embankment with Compaction (Manual Work) m3 46 2.75 127 
4-2-3. Slope Smoothing (Excavation) m2 1,530 4.35 6,656 
4-2-4. Slope Smoothing (Embankment) m2 719 4.35 3,128 

Sub-total 153,567 

Total 265,862 

Bikaliu Irrigation Scheme Bill of Quantity (2/3)
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No. Work Description Unit Quantity Unit Price
(US$)

Total
(US$)

Direct Construction Cost (A)  
Indirect Construction Cost (B = A * 20%) 

C = A + B

Consultant Fee (D = C * 5%) 
Physical Contingency (E = C * 5%) 

Grand Total Cost (F = C + D + E) 

(US$)

15,952 
15,952 

350,938 
350,000 

265,862 
53,172 

319,034 

Bikaliu Irrigation Scheme Bill of Quantity (3/3)
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